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INSTRUCTIONS TO CONTRIBUTORS 

The Style Manual for Biological Journals1 
has been adopted as the guide for authors.' 
Publication of papers is limited to members of 
A.D.S.A., but only one author of a joint paper 
need be a member. Those of outstanding merit 
may be accepted from nonmembers. Papers 
when accepted become the copyright of the 
JOURNAL and can he reprinted only by the 
Garrard Press. Reproduction of graphs, tables, 
and illustrations for books and other periodicals 
may be authorized by the Editor-in-Chief. 

ORGANIZATION O F  PAPERS 

1. Title should appear a t  the top of the first 
page, be as brief as possible, and be indica- 
tive of the research, followed by the au- 
thor (s) name (s) and affiliation (s) . 

2. Summary and its preparation. 
a. There are three reasons for the sum- 

mary: first, convenience to readers; sec- 
ond, reduce costs and expedite work of 
abstracting journals; and third, to dis- 
seminate scientific information. 

b. The summary should be brief, specific, 
and factual. It should not exceed 200 
to 225 words. 

c. The opening sentence should state the 
research objectives, but the title should 
mot be repeated. 

d. It should be intelligible without refer- 
ence to the original paper and contain 
complete sentences and standard termi- 
nologies. It should be assumed that the 
reader has some knowledge of the subject. 

e. The author(s) should emphasize newly 
discovered facts and observations, unique 
apparatus and techniques, numerical data 
with statistics, physical-chemical con- 
stants, and new methods and their ac- 
curacy. 

f. Referenees to earlier work should be 
omitted, except in most unusual cases. 

3. Statement of the problem, pertinent in- 
vestigations, and reasons for  the study. 

4. Experimental procedures. 
5. Results. 
6. Discussion. (5  and 6 may be combined.) 
7. Conclusions. 
8. Acknowledgments. 

10. Manuscripts must be typed double-spaced' 
on 8%- by 11-inch bond paper. Lines on 
each page should be numbered from 1 to 
26 or 28, to make it easier for the Editorial 
Board to review papers. The side margins 
should be one inch wide. Clipped-to, pasted- 
on, and written insertions are not accept- 
able. Do not staple pages together. 

11. Figures (graphs) should be made with black 
India ink on white drawing paper, tracing 
paper, or blue linen and the sheets should 
not exceed 8% by 11 inches. Graph papers 
with yellow, green, and red lines should 
not be used, because the lines cannot be 
filtered out. Curves should be identified 
with the symbols 0, 0, a, 0, ., A, A, V, 
+, or x, and they should be about 0.8 mm 
thick, for the axes about 0.5 mm thick, and 
for grid lines about 0.4 mm thick. Grid 
lines are necessary only if readings are to 
be made from the curves. Letters on the 
abscissae, ordinate, and the figure should 
be in upper case and be about 3 hy 5 mm 
and about 0.5 mm thick, to be readable 
when graphs are reduced to column width. 
Titles for figures (graphs) must be on 
separate sheets. Following is a well-made 
figure reduced to size of the printed ,~rlgel -/. 

10.0 PASTEURIZED - - -- - -- I """ /I  

0.0l I I I 
0 100 2 0 0  300 

DAYS OF RIPENING AT 56.L 
PIG. 1. Acetic and butyric acids in raw and paa- 

teurized milk Cheddar cheese during ripening (mil- 
ligrams in distillate obtained from 150 g of cheese 

9. References. All references must have au- ofi). 
thor(s) name(s), name of periodical, vol- 
ume, page number, and year of publication. 12. Tables should be numbered 0x1 the center 
1f a book, publisher,s name and address of the page with the title immediately be- 

must be added. low, and each table should be typed on a 
separate sheet of 8%- by 11-inch bond 

'American Institute for Biological Sciences, ~h~~ should be placed together at 
2000 P Street, N. W., Washington, D. C. Price the end of the manuscript. 
JR. --- 
' J. Dairy Sci., 44: 1758. 1961. 'Multilithing on bond paper is acceptable. 
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Titles should indicate the content of ta- 
bles and facilitate comparisons, show rela- 
tionships clearly, be self-explanatory, and 
save space. Label heading and subheadings 
accurately and concisely with the data cen- 
tered under them. Use correct abbreviated 
dimensions. Data should be referred to and 
discussed but not repeated in the text, and 
they should be presented in only significant 
digits within the accuracy of the methods. 
Use the metric system whenever possible. 
Do not use vertical lines and only a mini- 
mum of horizontal ones. 

Tables are costly. Use graphs whenever 
possible. 

13. Colored illustrations can be reproduced. 
Authors should submit detailed specifica- 
tions to the editor and costs will be supplied. 

14. Abbreviations for titles of periodicals and 

for botanical, chemical, physical, mathe- 
matical, and statistical terms should con- 
form to those in the Style Manual for Bio- 
logical Journals. 

15. Terms such as Cottage cheese, Cheddar 
cheese, Limburger cheese, etc., should be 
capitalized as indicated. Butteroil, skim- 
milk, buttermilk, etc., should be written as 
one word. Milk fat  has replaced butterfat. 

16. Critical reading of papers, before they are 
submitted, by persons other than the an- 
thor(s) will help to clarify statements and 
eliminate errors. 

17. All manuscripts should be submitted to the 
Editor-in-Chief in duplicate. 

18. Receipt of manuscripts will be acknowl- 
edged. Authors will be notified within 30 
to 60 days of the action taken by the Edi- 
torial Staff. 

Back Numbers of Journal Needed 
Certain numbers of  the Journal of  Dairy Science are needed t o  maintain an inventory 
and t o  take care of  orders. If any of  the numbers listed are available and o f  no further 
use t o  the owners, please send them t o  the Garrard Press, 510 North Hickory Street, 
Champaign, Illinois. Seventy-five cents plus postage will be paid for each number. 

1919--January, March, May, July, September, November 
192Wanuary,  March, May, July, September, November 
1921-January, March, May, July, September, November 

1922-January, May 
1923-January, March, May, July, September, November 
1924-January, May, July, November 
1925-January, July, September 
1926-January, March, May, July, November 

1928-January 
193GNovember 
193 1--January, March, May, November 
1932 J u l y ,  September, November 
1934--October 
1938-November, December 
1943-January, February, March, April, August, December 

1946-January, March, April 
19474anuary, February, March, April, May, June, December 



PEOPLE AND EVENTS 
Annual Report National Student Branch 

The American Dairy Science 
Association 

During the past year, the National Student 
Branch made great strides in establishing 
itself as an intricate part of the American 
Dairy Science Association. The Executive 
Hoard of the Student Branch recognized the 
assistance of the faculty advisors and the 
student affiliate chapters in the progress made 
during the year. 

A program planning meeting was held in 
Washington, D. C., October, 1961, to lay the 
grounduwrk for the Annual Meeting held at  
the University of Maryland, June, 1962. The 
tentative program drawn up at  the T.T.iashing- 
ton meeting was presented to the program 
planning committee meeting of the senior or- 
ganization, held at  Chicago. The purpose of 
this procedure was to coordinate sectional 
meetings and to avoid serious conflicts. 

Between Xovember and June details for 
the annual meeting were completed by corre- 
spondence. All of the year's activities were 
finalized by tying all ends together a t  the ex- 
ecutive board meeting on Sunday, June 17, 
1962. A detailed program for the week was 
prepared, including the appointment of a nom- 
inating committee consisting of Keith Jenkins, 
Joseph Lineweaver, Camilla Cnstinan, and 
Dr. J. T. Lazar. 

I n  the short span of time much was ac- 
coinplished at  the business meetings. (1) I t  
was decided to obtain the Student Affiliate 
pins from a Japanese company and to sell 
them for $1 each to all student affiliate mem- 
bers. (2) The Student Branch Organization 
agreed to cooperate with Mr. W. W. Snyder, 
Editor of the Student News Section of the 
JOTJRNAT, OF DAIRY SCIENCE, in featuring an 
affiliated chapter each month under the title 
of Spotlight. (3 )  The Secretary-Treasurer 
was instructed to 5cnd a copy of the minutes 
of all meetings of the student branch associa- 
tion to each affiliate chapter. 

facturing Section, and 1). E. Otterby, of North 
Carolina State, won the award for the out- 
standing paper in the Production Section. 

E. C. Flounders from Abbott's Dairies, Phil- 
adelphia, addressed the Student Affiliate lunch- 
eon, attended by 160 affiliates and guests. The 
iaaiil points he discussed under his topic, 
What Iilanagement Expects from the College 
Graduate, were : 

1. Intelligence 
2. Ability to handle people 
3. Ability to adapt to the joh 
4. Ability to co~nmunicate 
5. Ability to analyze 

The Thursday morning breakfad was at- 
tended by 65 persons. The priniary purpose 
of the program was to recognize those who 
helped make the third annual meeting a suc- 
cess. Dr. J. B. Nickle, senior advisor, and 
31iss Rebecca Murray, Maryland's Dairy Prin- 
cess, were both honored. Miss Louise Knolle, 
American Dairy Association Princess, was 
honored earlier in the week. The present of- 
ficers, advisors, Senior Branch Executive 
Board, and Past Presidents were each rec- 
ognized. 

Election of officers was held Thursdav. June 
21, with each represented chapter havidg one 
vote. The officers elected for 1962-1963 were: 
President: Norris Nichols-Oklahoma; 1st 
Vice-President : Robert Smariga-Maryland; 
2nd Vice-President : Robert hllard-Ohio; 3rd 
Vice-President : Rohert Rosser-Oklahoma ; 
Secretary-Treasurer : Marie Jarvinen-JIinne- 
sota. 

At the close of the Anual I8Ieeting. the old 
and new officers and itdvisors met to discuss 
the pros and cons of this past year's program 
while making recolt~lr~c~ndations for the 1963 
program to be held at  Purdue University. 

CAMILLA GRISTMAS 
Secretary-Treasurer 
National Student Branch. .\.D.S.A. 

Dr. G. H. Porter discussed the judging and 
evaluation of the annuals and scri\.pbooks in 

UNIVERSITY NEWS 

conjunction with the Chapter Awards. Points Wisconsin Offers New Program in 
which he made that should he kept in mind Endocrinology 
for another year were: (1) neatness; (2) The University of Wisconsin Graduate 
highlighting activities; (3) ,the number of School a t  Madison announces a Postdoctoral 
nlembers participating in actlvltics; and (4) Training Prograin in Endocrinology. I ts  pur- 
uniformity and continuity by using the same pose is to increase qualified personnel for 
type or style of writing throughout the entire teaching and carrying on research in endo- 
report. The Student Affiliate Chapter Award crinology. Breadth of training will he empha- 
was presented to the Georgia Dairy Science sized. The integrated program includes lahora- 
Club for the second consecutive year. Awards tory research, seminars, colloquia, workshops, 
of merit were given to the Louisiana, Missis- and teaching under the coordinated auspices 
sippi, and Virginia Chapters for their out- of faculty rnelnbers from the colleges of Let- 
standing work. ters and Science, Medicine, and zlgriculture. 

The Graduate Student Scientific paper pres- Medical candidates nlay obtain postdoctoral 
entation program was considered a success this training in clinical endocrinology and metabo- 
year. R. L. Bradley, of Michigan State Uni- lism. Examples of current research are studies 
versity, received the $100 prize in the Manu- having to do with thc purification. hiologieal 
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Solves Expansion Problems 
for Edgemar Farms, Venice, California 

problem 1: Find extra storage space for raw milk (None available in plant) - 
Store raw milk ou ts ide two 12.000 gallon CP Save space inside - integral alcoves, (photo. 

answer : Stainless Steel Vert~cal Cylindrical Storage Tanks right) recessed In wall of process~ng room, p r o  
- refrigerated for ammonia cooling - (photo, vide ready access to storage tank manhole 

left) are close.mounted to outside of building, doors and valves. Tanks are equipped with C.1.P. 
spray units. 

problem 2 : zncrease pasteurizing capacity plates. provides for further expansion by addition of 

Pre-plan for Economical Expansion-CP "Cres. CP "Vac.Heat" Product Treating System (photo. answer: c e n ~  HTST Plate Pasteurizer (photo, left) proc- right) treats milk at rate of 30.000 ~bs. per hour 
esses milk at rate of 30,000 Ibs. per hour, and and will handle increased capacity when needed. 

CP Engineering and eqtripment rrzerrs todnY.s "ni l  tu,norru~o's n e e d s . .  . ~eonornicolly Asl: your CP snlesn~nn to sholi ?c,rl i t a z r ,  

THE 
-eMF-. COMPANY General and i w o *  mfices: I ,243 W. washington Blvd.. Chicago 7. Illinois 

23 factory Branches Coast to Coast .., .,..... y , . S L ~ M _ w ,  CREAMERY PACKAGE MFG. CO. OF CANADA, LTD. 

C o m p f K e n t s  of 267 ~ i n g  St.. Toronto 28. Ontarto 

A g r i c u l t u r a l  A t t ache  
V.S. D e p a r t m e n t  of Agrict!lt,rre 

of Uni t cd  Stn:es  of America  
B-ngl:ok, T;la:ljnj, 



L TRI-CHLORO-CIDE 

STER-BAC 1 Quat. Ammonium Compound 

K-SAN 
New Type Acid Sanitizer 

KLENZADE PRODUCTS 
DEPT. 2OJ BELOIT, WIS. 

action, and chc~u~istry of pituitary gonado- 
tropic hornlones, niaintenance and artivity of 
the corpus lu t ru~n ,  delayed implantation, 
chronic ohesity, nutritional efferts on pitui- 
tary-gonad relationships, prenatal ~nortali ty,  
and neural control of pituitary function, stress 

' and adrenal function in birds. 
Candidates fo r  'postdoctoral trainreships 

(M.D., Ph.D., D.TT.31.) will he selected on the 
11:lsis of professional pronlise and career in- 
tc,rest. Appoint l~~ents  will carry a yearl>- 
stiprned of $6,500. ~ \ppl icants  nlay apply ilny 
time during the year. Sotification of appoint- 

I n~en t s  will he niade I)cv*e~nher 1 and April 1, 
with the traintv~ship to hcgin either Ju ly  1 or 
Sep t rn~hr r  1. 

Send inquiries and rc~clursts for  applications 
to IT7. H. lIcShan, Birge Hall, University of  
TVisconsin, Jladison 6, TTTisconsin. 

I 
I Dr. L. H. Schultz Speaker a t  Crusade 

I Against Mastitis 
DR. L. II. S ( 7 ~ ~ 1 . ~ . ~ z ,  p ro f~sso r  of d ~ i r y  hus- 

handry, I:nivc.rsity of TViscoiisin, was one of 
the principal spc'alters a t  the kirk-off 111t3eting of 
the Crusadta Apninst Jlastitis, launchrd July  
24-25 by Rahson Hros. Dairy Rtxsc,:~l.ch Srrricc 
a t  Sor th  Auro~, :~ ,  Ill. 

Also present \rere DR. J .  L. I \ ~ . ~ ~ ~ ( ; ~ ~ ~ ,  as- 
sistant professol. 01' tliliry hushandry, Cnivcr- 
sity of Illinois, :lncl his fo r~ne r  n~entor ,  DAVE 
Hrsr,~sc,, instructor in dairying, Modesto JUII- 
ior College, RIodesto, Calif. 

I n  addition to his illustrated talk on 31r- 
c~hanic*al Milking, I1r. Schultz presented r r -  
sults of a study ~ u a d r  of the ~nas t i t i s  sitniltion , on 45 dairy farms in the JLitdison are,?. T ~ v o  
significant points were ohservrd : Those di1i1.y 

, fa1.111s wit11 relatively poor sanitation practicrs 
1 hat1 1110rt> Cases of 111:lstitis thnn those using 

:I gootl sanitation progr;lnl. i\lso, there w i ~ s  
a closr correlation hetwrt~n v:lcuunl fluctuations 
in 111i1king systen~s and hr1.d~ with rstt.nsivt~ 
niestitis. 

Speaking oil the Secessity for Mastitis Con- 
trol was CLARESCE L ~ C H T E R H A N D ,  chief of 
111ilk certifirntion, State of II~isconsin. Hr 
advocated follo\ving the rc.conl~nendations of 
the Satio11:11 Jlasti t is  Council, Inc., in a pro- 
gram of educ-ation among thest. in all occups- 

' tions connrc~ted in any way with 111ilk pro- 
duction. 

1,. if. BROOKS, professor of ;~griaultural 
mgineering, sho\vrd ho\r to cl.iIuge and test 
various n~i lk ing s \ - s t t , ~ ~ ~ s  for  ehc-iencg. C. T.I'. 
I ~ ~ ~ R c H ,  d e p a r t ~ l ~ e ~ ~ t  of r(>terinary sc i rnc~ ,  gave 

, the results of Jlasti t is  Control Field Trials ' 
:1nd su1111iiarizec1 the \Viseonsin Mastitis Con- 
trol P r o g r a ~ i ~ .  

University of Kentucky Helps Sponsor Dairy 
Research Field Days 

Progress in dairy reqearch mas taken to  
clairy~~len of TT'rstn~n I\'~.ntuckg by liieans of 
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Lexington. 
These first dairy field days held in this 

par t  of the state attracted over 150 dairymen 
and their fa~nilies a t  Bowling Green and over 
180 a t  Murray. This is the initial phase of a 
~ l a n  to alternate field days in various  arts 

two field days sponsored jointly by the De- 
p i~ r t t t~en t  of IIttiry Science, University of Ren- 
tucky, JI7t,stern Iccntncky State College., arid 
JLurray St:lte Collcgc,. ! 

The state aolleges v e r r  hosts on successive ; 

of the state in an effort to ' inforn~ ,nor(' ia i ry-  
nlen about the results of reccXnt rest.i~rc.h in 
dairy produrtion. 

Kentucky Appoints Dr. J. C. Wilk 
DR. J .  C. WII,K, f o r n ~ e r  instructor a t  the 

University of JZinnesota, has joined the staff 
of the Iklpartn~ent of Dairy Science of the 
University of Icentucky. H e  mill he an ex- 
tension specialist for  4-H dairy projects and 
breed in~proven~ent .  

ii native of Clrar~*ater ,  Icansas, Dr. Wilk 
~ v a s  raised on his fanlily's farin and for  9 y r  
was either ~ n e ~ n h e r  or leader in 4-H club work. 
After receiving a bachelor of science degree 
fro111 Kansas State University in 1951, he 
operated a dairy far111 fo r  3 yr, served in the 
U. S. Marine Coi-ps for  2 yr, and was with 
the Ainerican Jersey Cattle Club a t  Columbus, 
Ohio fo r  2 yr. Since 1958, he has been with 
the University of Minnesota where he re- 
ceived his M.S. and P11.D. degrees in the field 
of dairy breeding. H e  is  a nieniber of Alpha 
Zeta and G a ~ ~ n n a  Signla Delta. 

The position Dr. J5Tilk will trssunle a t  Ken- 
tucky was tha t  held by G.~RI,AXD BESTIN, who 
was recently advi~t~ced to district supervisor 
of rounty agents. 

days, with inspcvtion of their d i~ i ry  faci1itit.s 
the high light of the inorning progrants. 
Hrr,~,v Au,zn~s, IJrofessor of Dairying a t  West- 
tlrn State Collegt,, Ko~vling Green, 11t~;1d(~l t h ~  
progratn itt tha t  school, t1nd E. R. Howr ro~ ,  
Head of the A\gricultural Depar tn~ent  a t  Mur- 
ray  State College, l Iur ray ,  mas in charge of 
the prograln there. 

I n  the afternoon of each day DR. Lorrrs 
BOYD, Associate Professor of Dairying, Uni- 
versity of Tennessee, discussed Efficiency of 
Roughage Ctilization by IIairy Cattle. DR. 
D. 31. SEATH, DR. DURV-ARD OLDS, and DR. 
D. R. J acossos  of the Depar t~nent  of Dairy 
Science a t  the University described research 

Kentucky to Sponsor Dairy Manufacturing 
Conference 

: 

, 

A scene from the last Dairy ltldrtstries 
Exposition in Atlantic City 

and results of research being conducted in  I 

I h i S . . . is where the Freeway to Prog- 
ress begins! Atlantic City's mammoth Con- 
vention Hall, where the Dairy Industries 
Exposition will ooen on Sundav. October 28 < .  - - ~ ~ -  - -  
and run through 'Friday, November 2, 1962. 
350 displays of every item of equipment, 
every supply, every service needed for To- 
day's-and Tomorrow's-dairy industries. If 
you're in the dairy industries. you belong in 
Atlantic City during the week of the Exposi- 
tion and nine concurrent conventions! Be 
sure you're there. 

For a booklet describing the Show, write 
the Exposition's sponsor: 

DAIRY INDUSTRIES SUPPLY ASSOCIATION 
1145 19 th  Street. N.W., Washington 6. D. C. 

Dairy 
Industries 

Representatives of several universities, of 
industry, and of govt~rntnc~nt will be featured 
on the staff of the ilnnual Dairy Manufaetur- 
ing Conference of the University of Kentucky. 
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The conference, sponsored jointly by the Dairy 
Products Association of ICentucky and the 
University's Department of Dairy Science, will 
be held Nov. 19 and 20, 1962. The ~neeting 
place will he on the University catnpus a t  
IJexington. 

The two-day progranl has been strea~nlinecl 
to include meetings on all products in niajor 
production in the state. There will be included 
a chocolate ice creani clinic and a Cottage 
cheese clinic led l)r outstanding experts in . 
the field. 

For  further inforlnation contact 1 ) ~ .  A. W. 
RUDNICK, JR., Depart~nent of Dairy Science, 
University of Kentucky, Lrxington. 

Washington State University 
Dairy Team Named 

An interdepartn~ental dairy committee has 
been formed to develop a teamwork attack 
on problents affecting TTashington State's dairy 
industry. 

Announcement of the committee was made 
by L. L. JIADSEN, director of WSU's Institute 
of Agricultural Scienres, following il lneeting 
of various faculty groups interested in the 
problem. The com~nittee includes: DR. ELMER 
Se.!Rl.s, b:xtension ~lir~rketing sspcialist, Puyal- 

lup, chairnlan; and DR. MARY ROSE GRAM, 
nutritionist, College of Home Economics; DR. 
T. H. BLOSSER, dairy science department chair- 
man and DR. E .  J. WORKING, agricultural eco- 
nomics department chairman, all of Pulln~an. 

The faculty co~nmittee may call upon other 
~ne~nber s  of the University to develop data 
and present information. The cornmittee will 
also work with representatives of producers, 
handlers, state and federal regulatory agencies 
and ronsumers. 

R. E. Brown of Illinois to Australia 
DR. R. E. BROWX, Associate Professor of 

Nutrition, University of Illinois, Urbana, has 
received a Fulbright Grant for research on vola- 
tile fatty acid metabolism in runtinants in asso- 
ciation with DRS. G. L. I\ICCLYMOXT and E. F. 
ANNISON a t  the University of New England, 
Armidale N.S.W., Australia. Dr. Brown and 
his family sailed front San Francisco, Septem- 
ber 6, 1962, and will rentain in Australia nine 
months. They will return via Europe in August, 
1963. 

Ohio State Adds to  Staff 
DR. C. 0. DAS, Head of the Departn~ent of 

Agricultural Biochrtnistry a t  Allahahad Insti- 
tute of Agriculture, Allnhabad, India, began 

The 

ORIGINAL 
and 

still the 

BEST 
SOUR CREAM DIP 

FLAVORS 

Millions of packager 

already sold to date 

YOU CAN BE I N  THE 

D I P - N - C H I P  BUSINESS 

P R A C T I C A L L Y  OVER- 
NIGHT just use your 

A COMPLETE PROGRAM AVAILABLE present equipment-stir 

Advertising Production Know-How Containers the flavor into your sour 
FIVE FLAVORS 

Garlic 
cream and dig in for . French Onion Bleu Tang Chive . Bacon and Horseradish profits. 
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Starting today, De Laval brings dairymen the first 
really new milker development in 44 years.. . 

Here's the most important milker advance 
since the introduction of the first practical 
milking machine in 1918: 

New fast-milking De Laval Milkers now 
milk 25% faster than other milkers.. . and im- 
prove udder health at the same time. 

This was proved by 3 years of research and 
tests on 2700 cows, and 2 million milkings, a t  
veterinary colleges, De Laval's Research Farm 

California research veterinarians found an av- 
erage 40% improvement in udder health.. .as 
measured by CMT tests. 
Test results booklet: Send for this free report. It 
gives you the names, addresses and results data 
of farms that tested the new milker. You can 
get it by writing Harry G. Hodges, D.V.M., 
Dairy Research Department, The De Laval 
Separator Co., Poughkeepsie, N.Y. 

and commercial dairy farms coast to coast (re- 
sults on request). 

Tests showed dramatic improvements in 
udder health. For example, on test farms in 



10 JOURNAL OF DAIRY S C I E N C E  

YOUR PROFIT-OR-LOSS STAT 

Accurate profit-control is the job of Mojonnier Milk 
Testers for standardizing butterfat and total solids 
content. . Mojonnier Testers have been a must for 
profitable dairy operation over 45 years. Fat Deter- 
mination accurate to .03 of 1%. Total Solids Tests 
accurate to l/lOth of 1%. 

Write for full details today 

M O J O N N I E R  B R O S .  C O .  
4601 W. OHIO ST.,.CHICAGO 44, ILLINOIS 

MILK 
TESTERS 

STANDARD THROUGHOUT THE WORLD ------- 

complete I 
A 6  SERVICE 

for the 

DAIRY 
and 

FOOD 
INDUSTRY 

Highly specia l ized  technologjsts p u t  
Marschall's 50 yea r s  of experience to 
work o n  y o u r  qua l i t y  a n d  production 
control problems. 

bacter ia l  qua l i ty  tests  .ant ib io t ic  tests  

I 
I . bacteriophage tests . "staph" presence tests . proteolytic tests on pasteurized milk, cream 

and butter pesticide and insecticide tests I all other quality control tests 

I 
I 

I 

I 
MARSCHALL DAIRY LABORATORY, Inc. 

TESTING DIVISION 
P. 0. Box 592 . Madison 1, Wisconsin I 

a three-~nont l~s  ilssociation with the Depart- 
ment of 1):liry Technology, Ohio State Uni- 
vrrsity in ~nid-L\ugust. Dr. Das, who received 
his (lortorate in Agriculturill Biochemistry at 
Ohio State in 1918, \\.ill ohsrrve thc! operation 
of the v:lrious l)tlpart~nent programs in i~ntici-  
pntion of an  c~spansion of silnili~r nctivitirs 
a t  his ho111e Tnstitutr. 

Anothrr rrcrnt  addition to the L)epartlnent'r 
staff is I)R. I). K. STUSSI, on leave fro111 11is 
position 21s I3actrriologist i ~ t  the Swiss Fed- 
ern1 I)airy Hrsea~,ch Sttltion in Lirhefeld, Rern, 
Switzerland. Dr. Stussi received the doctoratr 
degree fro111 the Swiss Federal Insti tute of 
Technology in Zurich. IVhile with the Ilr-  
par t~nent ,  he will he conducting cheese flavor 
research under a grant fro111 the American 
Dairy Association. 

Research assistants for  the fall  quarter in- 
clude G. A. PURVIS, of Rocky Ford,  Colorado, 
JAIME HIDALGO-AREL, of Santiago, Chile, and 
D. H .  BROWS, of TYarren, Ohio. Mr. Purvis 
received the B.S. and 31.8. degrees fro111 Colo- 
rado Sta te  University in 1954 and 1962. I n  
the intervening period he served in the C. S. 
Arrng, was a nlalla~rinent trainee with Safe- 
way Store., ire rreanl department, and worked 
with the Colorado 1)rpartlnmt of ligrirulture 
as  n 1)airg Chrnlist. 

Mr. Ahel received th r  derree of Raclielor " 
in Intlustri:~l Chcnlistry fro111 t11v Catl~olic 
Univcbrsity o f  Santiago in 19.59. Sinee tha t  
ti~ncs h e  h:ts hc~rn cllirf' cl i t~~nist  and 1,actrriol- 
ogist a t  n lnilk pastcwrization ;111d hy-products 
p lar~t  in Santiago. 

1):lvid Brolvn is a 19G2 Ohio State grnduatr. 
Tluring his undrrgraduatc caarrc.r he \vorked 
cstcmsively in the Ilepart~nent's rrsearch lah- 
ori~tories ant1 gained cousit1rr:thlr d:tiry plant 
experience through sulmuer rnll)loynlent. H e  
w:~s the recipient of several scholarshil)s, in- 
cluding the R. B. Stoltz JIeniorial Scholar- 
ship awarded each year to outstanding senior 
students. I n  the 1962 International Collegiate 
Dairy Products Judging Contest, he placed 
first i n  all-products. He will pursue the l l a s -  
t r r  of Scirr1c.e Degree. 

Thc 14th Annual Honieconling Brunch of 
Ohio State's L)epartment of Dairy Technology 
will he held the ~nornina  of October 20 in the 
auditorium of the ,\gric;~ltural Acln~inistration 
Hnilding. Co-hosts i o r  the i~ f f i~ i r  \\.ill h r  thr  
1)epartnlent Staff anti the studtlnt Dairg Tech 
Cluh. The progr;lln will fraturc. irn inf'orn~al 
social period, follo\ved hy the brunch, the 
high light of which will h r  th(2 1)rc.sc.ntation of 
the I!62 Depnr t~~ l rn t  of I)airg 'l'echnology 
iiwnrtl of Merit to :III outst:lnding i11(~111bt~r of 
the Ohio 1);tiry Intlnstry. .\fttbr the hrunoh, 
:11n111ni will st t~.ntl  th(. H o l ~ ~ r r o ~ ~ l i n g  football 
ganle h(3taet.11 OSU and Sorthn-estvrn, tirkets 
for  which ha\~c, bcarn I I I ~ ~ I .  avail:~hlr hy the 
J)epartnie~~t.  
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University of New Hampshire Names 
Dr. C. H. Boynton Chairman 

DR. C. H. HOYNTOS s a s  named Chairman of 
the L)epartnlent of Ilairy Science, University 
of Xew Hampshire, as of July 1, 1962. 

Dr. Boynton has been a n~e~nber  of the 
Dairy Science staff a t  New Hampshire since 
1945. As chairman, he replae~s PROFESSOR 
K. 8. MORROW, who has served in this ca- 
pacity since 1934. 

Completed Theses 
Ph.D. Degree: 

C. HILTOX ' I~O~XTOX-SOII I~  histological and 
h~stochen~ical studies of the gen~talia of 
dairy bulls as related to fertility. Rutgers 
University. 

Tsrrxri CHIT CHOU-The ohrinieal nature of 
thr characteristic flavor of cultured but- 
termilk. Ohio State University. 

JOHN A. SII~S-Characteri~tics of milking 
flow among dairy cows. Iowa State Unl- 
versity of Science and T(.chnology. 

JOHN n. S ~ ~ ~ o ~ - F u i i c t i o t l a l  developinent 
of epithelial tissue of the reticula-rumen 
in calves. Iowa State University of Sci- 
ence and Trchnology. 

M.S. Degree: 
LIKDA ~~An-i2naerobic gas production of 

bovine svt~rrnatozoa. 11-ashinzton State 
~ n i v e r s i 6 .  

- 
I'ADMANAHBA I<EI)I)Y I 'ETA-T~~ effects of 

different levels of urea on the nutritive 
value of a high fiber concentrate mixture 
for dairy cattle when fed with a high- 
quality forage. University of New Han~p-  
shire. 

INDUSTRY NEWS 
Harvestore Products Appoints New Director 

of Research 
DR. C. B. KNODT of R7ayzata, Minnesot;~, 

1111s been na~nrtl to the newly created post ol' 
Director of Xesearch of A .  0. Srnith Hal.- 

vestore Products, Inc., it was announced re- 
c*erltly by A. D. H ~ E ,  Presidrnt. 

Dr. Knodt, who for 20 yr  has been active 
in education and research in industry as an 
animal nutritionist, 
previously on the staff 
of the Squibb Institute 
for Medical Research 
at  New Brunswick, New 
Jersey, where lie was 
Director of Nutritional 
Research. 

Dr. Knodt obtained 
his B.S. degree from 
the University of Min- 
nesota in 1940, his M.S. 
fro111 the University of 
Connc'cticut in 1942, 
and his Ph.D. from the 
Cniversity of Minne- C. B. Knodt 

FISKE MILK CRYOSCOPE.. . the  leader in the  f ield 
The problem of added water i n  milk concerns 
you, both from the profit angle and the quality 
control necessary in maintaining the 
reliability and reputation of your products. 

Fiske MILK CRYOSCOPES determine 
accurate water content in milk and other dairy 
products by the freezing point method. I t  
enables you to process small test samples 
rapidly and easily, wi th  a minimum of 
technically trained personnel. 

A decisive factor i n  Fiske leadership in 
precision cryoscopy i s  continuous research and 
development. The Fiske MILK CRYOSCOPE 
i s  the instrument around which the oficial 
procedures are written, as described i n  latest 
Standard  methods for the Examination o f  
Dairy Products, A.P.H.A., and i n  Laboratory 
Ilfanzcal Milk Industry Foundation. The  
Fiske Cryoscope also meets the specij%cations 
of the A.O.A.C. 

Address any inquiries directly to the plant, or 
through our authorized agents. 

The  NEW compact laboratow mode.! 
of the FISKE MILK CRYOSCOPE i s  
economically priced; includes all the 

FISKE ASSOCIATES,INC. 
leadership features o f  the prcvious BETHEL, CONNECTICUT 

model and i s  available for  C r e e t o r r  o f  

immediate delivery. P r e c i s i o n  E l e c l r o n i c  D e v i c e s  



sota in 1944. E ' o l l o w i ~ ~ ~  this, hr was on the 
staftf of Cornell University and served fo r  
X yr  as  professor of dairy hushandry in charge 
of resettrch work a t  Pennsylvania State Uni- 
vc~rsity. ITe was also in charge of beef, dairy, 

' i ~ n d  sheep research fo r  General Mills, Direc- 
1 tor of Research f o r  Rurrus Mills, Inc., and 

OW 
TO 

MAKE THE 
WORLD f S BEST I CE C REAM 
you  must use the finest dairy ingredients, the 
finest flavors, the finest mix processing and 
freezing equipment, the finest packaging-And 
The Finest Stabilizer-KELCO STABILIZER. 

Dariloid XL@ for your white mixes 
SherbelizeP for your chocolate mixes 

Products of KELCO COMPANY 
-- 

1 R.esearch F a r n ~  Director f o r  Cargill, Inc. 
H e  has published more than 90 scientific 

papers and has written n ~ a n y  articles fo r  
far111 ~ n a ~ z i n r s .  His  professional tnen~ber- 
ships include the American Dairy Science As- 
sociation, z\n~erican Society of .2nimal Sci- 
ence, .An~erican Insti tute of Sutri t ion,  Society 
of Experilnental Biology and Medicine, Anlc.ri- 
m n  Chemical Society, An~el~ican Genetics As- 
sociation, and the i\meriean i \ssociatio~~ f o r  
the Liclvanc(.n~ent of Scienc.o. 

"orden's Appoints New vice-president 

F. V. FORREST.~T,, who hiis charge of the 
Rortlen Foods Cot~~pany 's  Eastern Hemisphere 
operations for  thc 1ntern;ltional I)ivision, has 
be(,t~ na~netl  assistant vice-president of the 
f,)o(ls conlpany, ; ~ c c o r d i ~ g  to T. 0 .  HOP%LAX, 
vicv- resident of The Horden Co~npany. 

F'ornlerly thr  1nternation;ll 1)ivision's area 
Illilllager for H ~ ~ r o p e .  .\f'rica, ; ~ n d  the Middl(3 
I~:;ist, n1r. Forrcastal spent the last 3 yr in 
Hollantl, where he :)Is0 excbrcaised esecutivr 
s1q)ervision of ISorden's n~annf ;~ctur ing oper;1- 

FLAV-0-LAC FLAKES ~ tions in the area. H e  first joined Rorden's in 
1949, in the foreign operations d ( ~ p ; ~ r t u ~ e n t .  
IIe left the fir111 in 1951 hut returned in 1959 

and FLAKES 40 :IS assistant E;~str ,rn H c n ~ i s p h ( ~ ~ ~ c  sales n1anagc.I.. 
Mr. 1~'orn~stal r i l l  nlninti~in his offin, ;it 

Rorden hratl(lu:~rters, 350 ll:~tlison .\rcl., SP\V 

Now A vailable: 
Buttermilk #I, 2. 3. 4. 5. 6, 7, 8- 99 12, 13, 14, 
Cheese #1, 2.3.4.  5, 12, 13, 14,15.16,17,18. 19 
Butter #1, 2. 3 ,  4 ,  5 

J-ork, S. T. 

social Events, Ladies Activities set fo r  Week 
of Dairy Conventions and Exposition 

Sour Cream #1, 2, 3, 4,  5 in Atlantic City 
Streptococcus thermoph~lus l'l11.t~e pala all-ind~lstry evening social evcznts, 
Streptococcus faecalis (D-K) plus ;I full  schedule of activities for the 1:ldies. 
Streptococcus durans (S.D.A.) 
Lactobacillus bulgaricus 
Lactobacillus acidophilus 
Lactobacillus helveticus 

h:~vc> Iwen set fo r  the meek of October 28-So- 
r c ~ ~ ~ h e r  2 in Atlantic City, which will schc. the 
convckntions of eight dairy industry groups 

Yoghurt culture (3  strains) nnd the st:lging of the 23rd Dairy Industries 
Propioni bacterium shermani b2slx)sition. 
Standard "Flake" makes 1 quart  starter. .i Dairy Conventions (:ommittce, cotr~posetl 
"Flake 40" bottle makes 40 quarts culture. of S e w  Jersey and Pennsylvania dairy in- 
"40" is unique in the  industry, proved in use dustry men and their suppliers : ~ n d  erluippers. 
for 23 years. F i rs t  propagation produces 40 :~nnounces this schedule of evc:nts: 
quarts culture . . . no additional incubation, no slLllday lligllt, octoher 28, a t  tht. Hotel 
special treatment involved. 1)cnnis-A Poor Richard Party,  which. 
*Iso * ~ $ s " , f ; f ~ r i ~ ~ ~  E$,",",$$i p1~1nne1.s predict, will provide participants a 

strains on agar  slants. I 1)roverbial good time! Taking its t h r n ~ r s  from 
* Whey phage testing lSc.njalnin Franklin's Poor Richard's A l~~ ianac~ ,  

program. the will feature colonial decorations 
:md f ~ v o r s .  :Is a salute to the city where 

THE DAIRY LABORATORIES l r nnk l in  lived I I I U C ~ I  of his life, ~h i l : ; de l~h i :~ ,  
2300 Locust Street a marching string band of 70 mulnlners mill 

Philadelphia 3, Pennsylvania present a special progr:lm (luring the evening. 
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At other times, a11 orchestra will play for 
dancing. The main function of the evening 
will be to furnish a gathering place of wel- 
come for friends who may not have met since 
the last convention. Refreshments will be 
available. 

Tuesday night, Oetoher 30, a t  the Traymore 
Hotel-Presenting the Pacesetters Banquet- 
will be the only organized banquet during the 
week. I t  will honor college seniors from about 
30 of the nation's dairy schools who have par- 
ticipated in the Collegiate Students' Inter- 
national Contest in Judging Dairy Products. 
Biographical material about each of the ap- 
proximately 100 college students present will 
appear in the evening's souvenir program, and 
a most unusual after-dinner program has been 
planned. Once the main course has been re- 
moved, winners of the judging contest will be 
announced and a brief entertainment program 
will be presented. Then, the guests and the 
college students will adjourn to another room 
where three ice cream buffets will be in opera- 
tion. Here, guests will make their own desserts 
and hsve an opportunity to becorne acquainted 
with the students, the pacesetters of tomor- 
row's industries. 

TI'tbcinesday night, Ortoher 31, a t  the Chal- 

fonte Hotel-Caribbean Carnival, an enter- 
tainment extravaganza, will take over the ho- 
tel's entire lounge floor. Four famous Carib- 
bean night clubs will be created by use of 
realistic scenery, and continuous entertain- 
rnent will be presented in all four. Guests will 
be invited to move about from club to club, 
and as  one show is completed, to move on to 
the next. Steel bands, limbo dancers, calypso 
and marimba music, vocalists and variety acts 
will be presented in different shows in every 
room. Refreshments will be available. Favors 
in the form of straw hats for  the men and 
beads for  the women will be presented to all 
guests, and additionally, open stalls resembling 
the markets in Caribbean ports will offer 
Caribbean souvenirs for sale. 

For  the ladies, two hospitality parlors-one 
in the Dennis Hotel and one in the Chalfonte- 
Haddon Hall-will operate during the week, 
and here ladies may enjoy informal bridge 
tournaments, receive free tickets for special 
activities, and gain shopping tips. On Wednes- 
day, in a site yet to be selected, a luncheon 
is planned. 

The committee planning these events is 
eon~posed of representatives of Milk Industry 
Foundation, which meets a t  the Dennis and 

stic jug with husky fist-grip handle 

IOSAN with "Tamed Iodine" 
kills mastitis organisms 
. . . cleans and sanitizes 

all dairy equipment 
Fastest growing concept in dairy 
cleaner-sanitizers in the last ten 
years! 
IOSAN helps control mastitis with 
"Tamed lodine'(-one of the  most 
powerful germicides known. Yet ~t I S  
so gentle, it can be used freely on 
the most sensitive udders and teats. 
IOSAN removes and prevents milk- 
stone.. . I S  non-corrosive . . . dl lutes In 
cool water.. . saves you plenty on hot 
water bills. Available from your dairy 
supplier, or from the address below. 
Send for free booklet, "A Positive 
Approach to MastiAis Control through 
Better Sanltatlon. 
"IOSAN" and  "Tamed Iodine" are registered 
trade marks of West Chemical Products. Inc. 

LAZARUS 
L A s O l n T O s l E E  I N C .  

Division West Chemical Products Inc., 
42-16  st St.. Long Island City <, N. Y. 
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Shelhurile hotels October 28-Octoher 31; In- 
tclrnational Association of Ice Creanr Mannfac- 
turers, which ineets a t  the Chalforite-Haddon 
Hall hotel Octoher 31-Sovr~nher 2 ;  and Ilairy 
Industries Supply ;\ssoc~i:~tion, which sponsors 
the 23rd I l i~ i ry  Industrirs Il:xposition in Con- 
vention Hall, October 28-Soven~her 2. 

These social events :IT(> open to 2111 visitors 
in Atlantic City, regardless of organizational 
affiliation. Tickrts \\.ill 11c avc~il:~hlr in ad- 
vance fro111 the national headquarters of the 
three assoc~it~tions, and in .\tlantie City a t  the 
registration areas of the I)ennis, Chalfonte- 
Iiaddon Hall, and Coilvention Hall. 

The 1)airy Conventions Con~lnittee is  headed 
by a chairman, E. T. HOT~SAPPLE, TVelsh Farms, 
Inc., Long Valley, S. J. Assisting hiin are two 
co-chilinuen, X. 0 .  L)avrsos, ICelco Coinpany, 
Clark, N. J.; and T. I<. WILSOX, JR., Wilson 
Dairy Company, Atlantic City, S. J. 

Subcommittees are responsihle for  the indi- 
vidual social functions. 

F i f th  International Food Congress Held in 
New York September 8-16 

The Fi f th  International Food Congress and 
Exhibition was held in the United States fo r  
the first tinle, i ~ t  the New York Coliseuin, 
Sept rn~her  8-16. 

The first of these ~vorld-wide triennial Con- 
gresses and F;xhihitions was hrld in Paris, 
.June, 1960. Thercaftcr, it was held in Ostende 

(Relginu~) , 1963 ; Roine, 1966 ; and L:~usanne, 
1959. An 'stin~ated 2,370 delegrates f r c ~ ~ n  26 
coutltries, and 200,000 public visitors i~ttended 
thc! Lausarine Congress. 

Tlie~nc. of the Nrw York Congrc.s> \r - :~s  to 
c l r n ~ ~ ~ a t i z r  the Lifr  I~iric of Hunianity-Food 
front ~ " ~ I ~ I I I  to  Tahle. I t s  purpose : to shon the 
world a t  1:lrge how-under the systc.111 o f  f r re  
enterprise and free con~petition, a i~ t l  through 
thr  tean~work of all segn~ents of the inctnstry 
f r o n ~  far111 to t:thle-the   no st hi~sic. 11rec1 of 
hun~anity-food-can he brought to the people 
efficiently, conveniently, and abundantly. 

Secretary of Sta te  Rusk Sees Lack of Proper 
Nourishment as  Most Pressing 

World-Wide Problem 

Secretary of State Dean Rusk recently said, 
('No more pressing problein faces the world 
than providing adequate nourishment for  i ts  
lnany peoples." 

"The food industries havr nlade significant 
contrihutions in aiding efforts to resolve this 
problen~," Secretary Rusk stated in a letter 
to Hans J. Wolflisherg, Chwirtnan of the Fi f th  
International Food Coi~gress and Exhibition, 
held a t  the K. T. Coliseun~ front Septeniher 8 
to 16. 

He cxprrsscvl hope that  the International 
Food Congress will serve to increase knowl- 
edge of htlsic. food science so tha t  "the nntri- 

FOR TECHNICAL HELP. . 

In addition to supplying you with high quality 
chocolate flavorings and coatings for your ice 
cream, The Man From Blumenthal will gladly: 
1. Discuss prices and prevailing market conditions. 
2. Arrange for his laboratory to perform special 

services that can only be handled by a lab 
staffed with chocolate technicians and equipped 
with the latest analytical and pilot plant equip- 
ment to produce special types of chocolate 
for ice cream. 

3. Refer your problems to one of our consultarts 
specializing in technical ice cream problems. 

4. Conduct research on new ideas suggested 
by you. 0 6LlJMENTHAL 6.0.. CHOCOLATE CO- 

MARGARET AND JAMES STS., PHILADELPHIA 3 7 ,  PA. 
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8.K 50th Anniversary News. . . 

the trusted dairy sanitizer 
that belongs at every washing station! 

Here's Why: Improved B-K POWDER is economical. More than 1,000 gallons 
of 100 ppm sanitizing solution can be made from a single 1% lb. bottle. The cost? 
Only a penny for every 7 .4  gallons. B-K POWDER is stable. . . maintains its full 
concentratecl strength of 50% available chlorine during normal storage life. And 
B-K POWDER dissolves readily. Use i t  in your plant. Now available 
in an unbreakable plastic container that  means extra safety in the 
plant. The FREE measuring spoon also helps you avoid waste. 

B.K Department 
PENNSALT CHEMICALS CORPORATION 

3 Penn Center. Philadelphia 2, Pa. 
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tional advantages we enjoy may be shared by 
all." 

This international food festival included 
dramatic displays under thematic areas por- 
traying the full scope of the world-wide food 
industry. The theme of the Fifth Interna- 
tional Food Congress and Exhibition is The 
Life Line of Humanity-Food from Farm to 
Table." Key food industry executes from all 
parts of the world gathered and exchanged 
information during a four-day series of trade 
sessions and seminars. Each of these sessions 
was conducted by leaders of the U. S. food 
industry and other world authorities. 

U. S. Government participation in this huge 
food exposition included displays by the U. S. 
Departments of Agriculture, Commerce, In- 
terior, Labor, as well as the U. S. Public 
Health Service and the U. S. Food and Drug 
Administration. 

Protect Consumer by FDA Control of Animal 
Feed Additives and Drugs-AVMA 

The American Veterinary Medical Associa- 
tion (AVIVIA) recently urged passage of legis- 
lation to strengthen Food & Drug Administra- 
tion (FDA) control over animal feed additives 
and drugs. 

The Association, representing 17,000 U. S. 
and Canadian veterinarians, said the only way 
to prevent tissue residues in food-producing 
animals "is to provide the FDA with the au- 
thority needed to insure the consunrer public 
that drugs for animals are safe, efficacious, 
and reliable. 

"The possibility of tissue residues harmful 
to man in food products from animals receiv- 
ing drugs or chemicals is not to be ignored," 
the AVMA warned a House subcommittee 
studying three feed additive and animal drug 
bills. 

"The AVMA is vitally interested in having 
a constant supply of safe, efficacious, and re- 
liable drugs for treating and preventing ani- 
mal ailments. We are also concerned that the 
drugs used in food-producing animals not 
affect the animal product in any way delete- 
rious to man." 

The AVJlA's views were submitted in a 
statenlent filed with the House Subconlnlittee 
on liea.lth arid Safety, which is currently 
contlucting hearings on H. R. 12420, 12437 
and 12715. The AVJfA supports H. R. 13420 
(The Nelsen Bill) and H. R. 12715 (The Dom- 
i n ~ c k  Rill), principally for a clause in them 
permitting the Secretary of Health, Educa- 
tion, and Welfare (HEW) to restrict a prod- 
uct if there is "substantial doubt as to its 
safety." 

Tha AV3.Id also urged correction of the 
prior sanction clause in existing legislation, 
a,liich permits the use of additives in products 
introduced before a certain date but bans 

the111 in products introduced after an arbi- 
trary date. The AVMA called this clause 
'(unfair and discriminatory." 

"The AVMA urges that the scientists within 
the FDA be given full opportunity to use their 
scientific knowledge and judgment in deter- 
mining a government decision on problems 
arising under the Food, Drug, and Cosmetic 
Act. 

"The AVMA strongly supports the activi- 
ties of the FDA and its supervision of foods, 
drugs, and devices for  animals and man. 

"The AVMA opposes any proposals to de- 
crease the supervisory power of the FDA over 
the manufacture and use of non-prescription 
drugs and food additives. In  fact, the AVMA 
feels that FDA supervision should he greater 
over food additives and non-prescription drugs 
than over prescription drugs, because with the 
latter there are professional practitioners con- 
trolling the dispensing and use of prescription 
products." 

American Institute of Cooperation Announces 
Two Awards 

The problems a farm supply cooperative 
faces in trying to serve, on an equitable basis, 
members with large-scale business or commer- 
cial operations and those with small opera- 
tions, are the basis of the thesis winning the 
Stokdyk Award. The $500 annual award will 
go to I<. R. ERLEWINE of the University of 
Nebraska, i t  was announced recently by J. K. 
STERX, President of the American Institute of 
Cooperation, national educational and research 
agency for farm business cooperatives. 

The second-place Metzger Award o f  $100 
was won by R. L. SLOAN of Oklaholna State 
University, for  his research study entitled 
Relationship of Cost Characteristies of a Co- 
operative Association to Contracting Volumes 
of Grain Handled. 

Dr. M. P. Brink Joins National Dairy 
Council Staff 

DR. M. F. BRINK has joined the staff on the 
National Dairy Council as Associate Director 
of the Department of Nutrition R,esearch, 
MILTON HULT, NDC President, has announced. 

A 1955 graduate of the University of Illi- 
nois, Dr. Brink was a high school teacher of 
vocational agriculture and general science from 
1955 to 1956. Starting in 1956, Dr. Brink was 
a graduate assistant in animal nutrition a t  
the University of Illinois and received his 
?Ilastc>r1s degree in 1958. After 1958, a t  the 
University of Missouri, he served as a graduate 
assistant in the animal husbandry department 
and was awarded his Ph.D. in animal nutri- 
ticm in August, 1961. 

Previous to joining the National Dairy Coun- 
cil, Dr. Brink was research biologist with the 
U. S. Naval Radiological Defmse Laboratory, 
San Fmncisco. 



If it's made with dairy products- c=> Care makes it even better! 
I t  is Kraft Care that assures users of Kraft dairy product 

ingredients of consistent quality, uniformity, and dependable performance 
-in production and in final product results. Kraft ingredients are selected 

for superior flavor and blending characteristics, and processed 
under rigid testing and quality control standards. Finally, all 

Kraft ingredients must merit the approval of the Kraft Kitchens in taste 
and performance tests. For a sample of these superior dairy 

product ingredients, contact your nearest Kraft division office. 

Krageleen Ice Cream Stabilizer. Specially for- Ice Cream Emulsifier-Stabilizers. Three types 
mulated to add firmness and creamy body, combining advantages of emulsifier and sta- 
maximum keeping qualities, and to inhibit ice bilizer for economy of production and storage. 
crystal formation. 

Sweet-K-Malt. Evaporated malt extract flavor 
Sher-Sta~ For firm for frozen confections, chocolate syrup, and 
smooth texture, and superior flavor transmis- ice cream. 
sion. Guards against iciness from heat shock. - 
Extends keeping qualities. Stabilized Chocolate-Flavor Powders. Base for 
Krabyn Stabilizer for Frozen Novelties. Now chocolate-flavor drinks or milk. Many types 
in instant form for hot or cold Drocess. Pro- to meet all body and flavor requirements. 
duces smooth texture, inhibits ice crystal 
growth, prevents color, flavor, and sugar Miniature Marshmallows in Bulk. Add taste 

bleeding. appeal and visual appeal to ice cream and 
sherbet. Also available in colors, and in syrup 

Ice Cream Emulsifier. Concentrated for econ- and &iDDed form. ~ -~ ---'~*-. -- - -----. 
omy. Adds excellent whipability without inter- 
fering with freezing. Makes a dry ice cream Fruit Bases. Orange, and grape. Made from 
with improved texture. real fruit to give drinks fresh, natural flavor. 

KRAFT FOODS DAIRY SERVICE DIVISION 
Dept. J-9, 500 Peshtigo Court, Chicago 90, Illinois 

Division Offices: Chicago NewYork Garland,Texas San Francisco 



DAIRY INDUSTRY PLANT TRAINING MANUAL 
FOR THE INDIVIDUAL AND THE COMPANY 

TRAINING FOR LEADERSHIP 
Prepared by 

T H E  PERSONNEL TRAINING MANUAL PREPARATION COMMITTEE 
T H E  AMERICAN DAIRY SCIENCE ASSOCIATION 

H. B. HENDERSON, University of Georgia, Athens, Georgia, Chairman 
F. C. EWBANK, Michigan Milk Producers Association, Imlay City, Michigan 
I. A. G O U ~ ,  The Ohio State  University, Columbus, Ohio 
FARNUM GRAY, Southern Dairies, Charlotte, North Carolina 
H. F. JUDKINS, American Dairy Science Association, White Plains, N. Y. 
H. F. WILLIAMS, Carnation Company, Los Angeles, California 

SUMMARY OF CONTENTS 
Section I Objectives and Requirements of the Program 

Section I 1  Training Program Schedules for  Plant Operation 

1. Orientation 5. Procurement 
2. Plant  operations 6. Sales and distribution 
3. Laboratory 7. Office work 
4. Engineering and maintenance 

Schedules providing fo r  varying periods of time are provided for  the above 
categories for  the operation of 

1. Milk plants 4. Cheese plants 
2. Ice cream plants 5. Butter plants 
3. Condensed and dry milk plants 6. Evaporated milk planta 

Many questions are  asked for  the trainee to answer before passing from one 
phase of training to the next and progress reports and rating forms are provided. 

Section I11 Management and Development 

1. Developing skills in  personnel management 
2. Developing skills in quality control and cost 

Many study projects are  outlined which are  not only essential to  management 
development but may result in savings to the plant tha t  will more than gay 
the cost of training. 

Appendix 
1. List of professional and trade organizations 
2. List of reference books, booklets, and periodicals 

COPIES WILL BE NEEDED BY: 

Plant  Managers Plant  Trainees 
Plant  Supervisors Teachers, fo r  a reference text 

POSTPAID PRICES: 

$4.00 per single copy 
$4.00 per copy, less 10% for  5 to  9 copies, one order 
$4.00 per copy, less 15% fo r  ten or more copies, one order 

Payment to be sent with order 
- - - - - -  - - - -  

ORDER FORM 

H. F. Judkins 
32 Ridgeway Circle 
White Plains, N. Y. 

Date 

Please find enclosed 9; for copies of the Dairy Industry Plant 

Training Manual. Deliver to : 
Name 

Company 

Address 
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At NDC, he will work closely with NDC1s 
Director of Nutrition Research, DR. 11. S. 
READ, in meeting the increasing responsibilities 
and expanded XDC nutrition research activi- 
ties in behalf of the dairy industry. Dr. Brink 
will assist in the conduct of NT)C1s regular 
nutrition research grant-in-aid progranl, the 
planning and direction of S D C  nutrition re- 
search conferences and syniposiunl prograiiis, 
the study of all current nutrition literature 
related to the place of rnilk and milk products 
in the diet, and research intei-pretation serv- 
ices to the scientific comnlunity and the dairy 
industry. 

Among other duties. Dr. Brink will develow 
and write major articles for  Dairy ~ounc; l  
Digest. Articles for the Digest are drawn 
f r n n ~  the inost recent research information 
pertaining to selected subjects. The Digest 
is a technical XDC publication which regularly 
serves as a prinlary reference source for  phy- 
sicians, dietitians, nutritionists, and other 
health leaders on the nutritional values of 
dairy foods. 

A member of a number of national profes- 
sional and honorary organizations, Dr. Brink 
lias published papers in professional journals 
on mineral nutrition. 

Organization of the Vth Congress for Animal 
Reproduction and Artificial Insemination 

The Vth Congress for  Animal Reproduction 
and Artificial Insernination will be held a t  
Trento, Italy, from 8epte1nber 6th to 13th, 
1964. 

This Congress proposes to define the world 
situation with regard to questions of funda- 
n~rn ta l  importance concerning animal repro- 
ducdtion and artificial insemination by means 
of reports and scientific co~nmunications, or- 
ganized in four Congress sections. 

The scientific progranl has been drawn up  
by the Italian Conl~nittee on the basis of ntany 
suggestions submitted by Inore than 200 sci- 
entists from various countries who have been 
previously questioned on this nlatter. 

The Congress is divided into four sections: 
1) Biology of reproduction; 2) Morphology 
and phys~ology of reproduction; 3)  Artificial 
insemination; and 4) Pathology of reproduc- 
tion. 

LABORATORY SERVICES 
Applied Research and Development 

Testing and Consultation 
Food, Feed, Drug and Chemical Analyses, 
Animal Studies, Pesticide Screening, Pesti- 
cide and Additive Residue Analyses. 

For price schedule and specific 
work proposals, write 

WISCONSIN ALUMNI RESEARCH 
FOUNDATION 

P. 0. Box 2217, Madison 5, Wisconsin 

ADVERTISERS' INDEX 
. . .  Blunientht~l Rros. Chocolate Con~pan>- 14 

............. Creanlcry Package 3Ifg. Company 5 
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l)i Fco Laboratories . . . . . . . . . . . . . . . . . . . . . . .  4th Cover 

Fislie Associates, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

IVth International Congress on 

Animal Reproduction . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

Johnson & Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

Kelco Jlanufaeturing Company .................... 12 

Iclenzade Products, Inc. . . . . . . . . . . . . . . . . . . . .  6 

Kraf t  Foods . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17 

Lazarus Laboratories, Inc. . . . . . . . . . . . . . . . . . .  13  

. . . . . . . . . . . .  3Iarschall Dairy Laboratory, Inc. 10 
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( Your producers seize the \ 
sediment "gang" 

with 
RAPID-FL Om 
Single Gauze 



.IOCR.\TAL O F  DAIRY SCIENCE 

SUSTAINING MEMBERS A.D.S.A. 
American Cyanamid Company Elgin Milk Products Company National Milk Producers 

Agricultural Division 3707 W. Harrison Street Federation 
Post Box 400 Chicago 24, Illinois 30 F Street, N.W. 
Princeton, N. J. FMC Corporation Washington 1, D. C. 

Bahcock Dairy Company 333 West Julian St. Oak Farms Dairies 
945 Berdan Avenue San Jose 8, Calif. P 0. Box 5178 
Toledo 12, Ohio Foremost Dairies, Inc. Dallas 22, Texas 

Biltmore Dairy Farms 425 Battery Street Otto Milk Company 
Biltmore, North Carolina San Francisco 11, California 2400 Smallman Street 

Brookshire Dairy Products Germantown Manufacturing Pittsburgh 22, Pennsylvania 
Company 

P. 0. Box 289 
Company Ralphs Grocery Co., Creamery 

5100 Lancaster Avenue Division 
Columbus, Mississippi Philadelphia 31, Pennsyl- 2200 E. 89th Street 

Carnation Company vania Los Angeles 2, California 
5045 Wilshire Blvd. 
Los Angeles 36, California Irwin" Dairy* In'' Schepp's Dairy, Inc. 

512 S. 32nd Street 4935 Dolphin Road 
Challenge Cream & Butter Camp Hill, Pennsylvania Dallas 23, Texas 

Association 
929 East  Second Street Knudsen Creamery Company Sealtest Foods 
Los Angeles 12, California of California 260 Madison Avenue 

Chore-Boy Mfg. Co. 
P. 0. Box 2335 Terminal New York 16, New York 

Cambridge City, Indiana 
Annex 

Los Angeles 54, California 
Spreckels-Russell Dairy Co., 

Consolidated Dairies, Inc. Ltd. 
3415 Third Avenue, South Laesch Dairy Company 1717 Mission Street 
Birmingham 12, Alabama P. 0. Box 601 San Francisco 3, California 

Bloomington, Illinois 
Crowley's Milk Co. Inc. Turner Dairies, Inc. 

145 Conklin Avenue Lilly Ice Cream Co. P. 0. 1161 
Binghamton, New York P. 0. Box 233 Anniston, Alabama 

Crystal Cream & Butter Co. Bryan, Texas Twin Pines Farm Dairy 
Box 1313 Lily-Tulip Cup Corp. 8445 Lyndon 
Sacramento 6, California 122 East  42nd Street Detroit 38, Michigan 

Dairymen's League Cooperative New York l7> New YOrk US1 Solar Division of U. S. 
Association, Inc. Minnesota Valley Breeders' Industries 

100 Park Avenue Association 3315 West North Avenue 
New York 17, New York New Prague, Minnesota Melrose Park, Illinois 

Deltown Foods, Inc. Moorman Mfg. Company Vitex Laboratories 
170 Saw Mill River Road 1000 North 30th Street 60 Park Place 
Yonkers, New York 

-- 
Quincy, Illinois Newark 1, New Jersey 

I 
THE CONGRESSBOOK 

With 

PROCEEDINGS O F  THE FOURTH INTERNATIONAL 
CONGRESS ON ANIMAL REPRODUCTION 

(Physiology, Pathology and Artificial Insemination) 

T H E  HAGUE - JUNE 5-9, 1961 

WAS PUBLISHED IN AUGUST, 1962 

The Congressbook consists of 4 volumes, 166 papers and 984 pages. 

TO ORDER: Please send a cheque for $29 to the Secretariat of the IVth 

International Congress on Animal Reproduction, 14 Burgemeester de Monchy- 

plein, The Hague, Netherlands. 



RESEARCH PAPERS 
HEAT DENATURATION OF p-IIACTOGLOBULINS A AND B '  

PATRICIA GOUGH .\XD ROBERT JENNESS 
Depnrtn~rnt of Agricult~tral Riochemistrp, T'l~iversity of Minnesota, St. Paul 

SUMMARY 

8-Lactoglohulin B was nlorc rapidly denatured than 8-lactoglobulin A by 
heat treatn~ents of skinnnilk or solutions of the isolated proteins a t  p H  6.7 in 
the temperature range of 67 to 75 C. Three criteria of denaturation, solubility 
a t  p H  5.0, sulfhydryl group activity, and specific optical rotation, all demon- 
strated the difference in denaturahility of the two proteins. They were found to 
differ in energy of activation and in entropy of activation. Both proteins 
undergo hoth the primary and secondary stages in heat denaturation. 

/3-Lactoglobulins A and B have been shown 
to differ in electrophoretic mobility under cer- 
tain conditions (2)  and in capacity to fort11 
;jggregates a t  pH's near the isoelectric point 
(7, 11, 13-15). Variations in such physical 
properties suggest a difference in the charge 
density of the two proteins as  a result of dif- 
ferences either in the amino acid conlposition 
or in the arri~ngenlrnt of the residues into the 
.;trnetnrc of thr ~nolecule. S1na11 difference\ 
have hren ohst?rved in the amino acid constitu- 
rnts (5, 12) ,  Slnctoglohulin A having two 
;~spnrtie acid residues that arc iq,parentlp re- 
~)l:trcd hy two glycine residues in the 8-1:icto- 
plohulin I3 ~nolrculr. 

I t  secn~ed possihlr that the diffrrcncrs in the, 

alnino acid cotnpositio11, and in the arrangrtnent 
of thc rrsidurs, coulcl influence the relative re- 
sistance of the two types of 8-lactoglohulin to 
the effects of heat. Heat dmaturation of 8 -  
laetoglohulin prepared fro111 herrl nlilk has been 
studied by several morliers (1, 4, 6, 9 ) ,  hut none 
of the earlier investigations was perfortned on 
protein that can he considered honlogeneous by 
the present criteria. I n  the following experi- 
n~cnts, a conlpaiison has been made of the 
heat denaturation of 8-lactoglobulins A and B. 

EXPERIMENTAL PROCEDIiRF. A N D  RESULTS 

1'rr~)aratioi~ of P-lncto,qlobuli~z. Paper elec- 
trophoresis in veronal buffer a t  p H  4.6 and 
ionic strength 0.05, with a potential of 250 v 

Received for publication March 9, 1962. 

' Papcr No. 4737. Scientific Journal Series, 
Minnesota Agricultural Experiment Station. Data 
presentrd herein are taken from a thesis pre- 
hcnted by Patricia Gough in partial fulfillment 
of the requirements of the Master of Science de- 
gree, Ut~iversity of Minnesota, June, 1961. 

for 16 hr, was applied to the fraction of ~n i lk  
proteins not precipitated by 20 g sodiun~ sul- 
fate per 100 ml to characterize each lactating 
cow of the University of Minnesota dairy herd 
as to type of 8-lactoglohulin produced. A 
Spincan Jloclel R paper electrophoresis appa- 
ratuq with S and S So. 2043A g1 paper strips 
was used for  this characterizatio~i. Four cows 
werr selretrd for the preparation of two lots 
of 8-lactoglohulin A (dcqignatrd here as sprci- 
Inens j3-Iaetoglohalin A\-l and 8-lactoglohulin 
11-2), and I'onr cow4 for the preparation of two 
lot5 o f  B-l :~ctogloh~~l i~~ 13 (designated hcrr as 
\ ~ I ( ~ ( * ~ I I I ( ~ I I Y  /3-lactoglohuli11 B-1 and 8-Iactogloh- 
ulin 13-2), e:~c4i lot hr i l~g prepared froln the 
eon~hinrd nlilk of two colt-s. it single lot of 
B-lactoglohnlin AR (fro111 two c o w  that syn- 
thesized hoth A and B type protein) and two 
lots of 8-lnctoglohulin I'ro~n herd milk (rcferrcd 
to here as speei~nens 8-lnctoglohulin herd lnilk 
1 and 8-lartoglohulin herd milk 2)  were also 
isolattd for  use as  controls in the csperin~rnts. 
The procedure of Larson and Jenness (10) 
was used for isolation and crystallization, the 
only modification heing that whole ~nillr rather 
than skin;n~ilk was uscd as the starting material. 

Rate of hent drizntzcrrctioi, o f  8-lactoglobitli~e 
so7,1tion. Five-milliliter aliquots of 1% solu- 
tions (a t  a p H  of 6.7 in phosphatc buffer of 
ionic strength 0.1)' of 8-lactoglo1,ulins Al- l ,  
B-1, and herd milk 1 in loosely stop1,ered 18 
by 130 mln test tuhe5 were preheated a t  60 C 
for  3 ~nin ,  followed by heating i ~ t  73.0 C in a 
thcrn~ostatically controlled watrr hat11 i l t  the 
end of riicl~ t in~c  period, r;tnginp f r on~  7 to 9'7 
~nin ,  one tuhe of paell type of' 8-lactoglohulin 
was ~ R I I I O V C ~  fro111 the '73.0 C water hiit11 and 

'The buffer was of pH 6.86 and ionic strength 
0.1. Solution of 1% P-laetoglobulin rednced tho 
pH to 6.7-6.74. 
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l.:~pidly coolril 11y ill~lnersion into an ice-water 
hattl. The dcuatured protein was precipitated 
by :tdjusting the p H  of c:lch sample to 5.0 with 
1.S 1111 of 0.1 N ac(>tir acid and rc,nt~ifnging. 
The. utltl(.r~atured protein col~centrntion in thc! 
suprrl~at;llits \\-as dc~tilrl~~ill(~il by a 111i~ro-TCjel- 
iltihl allillysis for nitrogen. The rate of dt!- 
11;l.turatiou of 8 - l a~ tog lohu l i~~  B-1 was greater 
than that of 8-laetoglol)ulin 12-1 ; and 8-lacto- 
glohulin herd illilk 1 was drnatured at  an  inter- 
nletliatc. rate. -2 gr ;~ph of the per cent de- 
~ la tura t io~l  as a functioll of tilnr of heating a t  
73.0 C' appearsii l~ Figure 1 .  

t ?i 

Herd M ~ l k  

0 20 40 60 80 100 
TIME OF HEAT TREATMENT,minutes 

PIG. 1. R e l : ~ t i o ~ ~ s l ~ ~ p  l>et\vee~l the per cent de- 
11:1tumtio11 of p-lactoglob~~li~~s A-1, B-1, and herd 
milk I ,  :IS measured 1)y the protci~l prccipitable : ~ t  
pH 5.0, a1111 the time of heating at 73.0 C. 

-1 ~ecoud  criterion used to conlpare the rates 
of denaturation of 8-lactoglobulins A-1 and B-1 
was specific optical rotation. A Schmidt- 
Haeusch polarilileter, wit11 a sodium lamp as  
a light source, xi-as used to measure the optical 

rotation of 1% solutions of the protein a t  p H  
6.7 in phosphatrl buffer of iouic strength 0.1 in a 
2-dm 16-lnl jacketed polarillleter tube a t  20.0 C.  
The spec-ific* rotntiou of native 8-laetoglohulins 
12 arld 1% (lit1 not diffcr greatly, but heating a t  
73.0 C fo r  30 111ir1 raused a grr:~tcr incrrasr in 
the rotatinu of 8-l;~ctoglol)ulin B-1 than in 
that of 8-l:tctoglol)uli11 -1-1 (Table 1 ) .  The 
change observed with 8-lactoglobulin fro111 he1.d 
lnillc 2 was intermediate. 

The third indicatiou of rate of denaturation 
of the 8-lactoglobulins was the decrease in the 
sulfhydryl group activity (due to oxidation 
during and following heat treatrnent) as  Incas- 

ured by the o-iodosohenzoate-iodine titration 
procedure of Larson aud Jenness (8). The 
difference in the activities of the native protein 
solutio~ls was not significant (Table 1 ) .  Tnenty- 
five-milliliter aliquots of ly0 solutions in phos- 
phate buffer of ionic strength 0.1 and p H  6.86 
were preheated a t  60 C fo r  3 nlin before being 
t ransfc l~ed to 25 by 200 111111 test tubes that 
had been preheated a t  73.0 C fo r  5 min; the 
solutions were heated a t  73.0 C for  30 ~n in ,  
followed hy rapid cooling. ,2fter refrigeration 
fo r  72 hr, in order that oxidation of activated 
sulfhydryl groups would he conlplete, each solu- 
tion was titrated by the o-iodosobmzoate iodine 
prncedure; the protein conccntratioli of each 
solutiorl was determined by a ~nicro-Icjeldahl 
riitrogrn analysis. The results iudica.ted that 
the loss of activity of sulfhydryl groups was 
greater with 8-lactoglobulin B-1 than with 8- 
lactoglobulin A-1 (T:thle 1). 

These experiuleuts were repeated with 8-lac- 
toglohulins A-2, B-2, and AB to confirm that 
the differences are related to the 8-lactoglobu- 
lins rather than to chance variations hetween 
cows. I n  this series, co~~een t~a t ions  of the 
supernatants a t  p H  5.0 were ~iieasured refrar- 
tornetrically with a Zeiss dipping refractonieter 
equipped with an  L-1 heatable prism instead 
of by micro-Kjeldahl. The curves obtained 

TABLE 1 
Cl~ange in specific optical rotation and sulfhydryl group activity of P-lactoglobulin solutions 

:IS n result of denaturation by a heat treatment of 73.0 C for 30 min 
- 

Snlfllydryl activity 
Spcclfir optical rotati011 -- Acid 

I a ] n u  Apparent (%) Cystri~lc (%) prec111- 
13-1,:irto- - Ilel~a- i t n l h  
glol~ulill Satire IIented N:~tivc IIe:~tctl t,ure(l 
- -. - - . - -- -- 

('lo) 
A-1 -33.5 -58.9 1.12 0.4'4 60.7 72.7 
B - l  -:$:i.X p( i7 .2  1.20 O.:%O 78.0 XO.3 
JIertl-2 -33.5 -(j!2.7 1.19 11.36 69.7 79.5 
A-2  -32.9 -65.1 1.21. (1.49 59.3 64.5 
B - 2  -34.3 -70.0 1.18 O.2ti 77.4 78.2 
AB -33.0 -61.0 1.13 0.3 6 68.2 68.2 

.- - .. - 
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0 20 40 60 80 100 
TIME OF HEAT TREATMENT,minutes 

Fic:. 2. Rclatio~~sl~ip between tho per cent de- 
~latilration of p-lactoglobulins A-2, B-2, and AB, 
as nleasured by the protein precipitated : ~ t  pH -5.0, 
: I I I ( I  the time of llcating a t  73.0 C. 

(Figure 2) are virtually identical to those for  
P-lactoglohulins ,4-1 and B-1. The curve for  
/?-lactoglohulin AB, howevc~r, differs from that 
for  8-lactoglohulin herd ~nillt 1, in that i t  levels 
off and crosses the curve fo r  P-lactoglohulin 
.I-?. This difference may result in pa r t  from 
differenct.~ in proportions of the two proteins 
in the AR and the herd nlill< sr)eci~nens. Data 
sliowi~ig the c.ffwt of heating a t  73 C for  30 inin 
on the optical rotation and sulfhydryl activity 
of B-lactoglohulins A-2, B-2, and AB are in- 
cluded in Tahlt? 1. They are siinililr to the data 
for  sl>ccilnc~ns A-1, B-1, and herd lnillt 1 except 
for  the s0111(lw11iit higher rotations of heated 
samples of 11-2 and B-2 and fo r  tht. fact that 
the change in speci~uen hB does not fall be- 
t\vee11 those for *\-I! and B-2. Xo cs])lana.tion 
i:. evident for  thcsr discrepancies. 

Rate  o f  heat rlenccturation of ,8-lrtctoglobtrli1zs 
A and B in  milk.. The rates of denaturation by 
heat of /3-lactoglobulins il and B :is they exist 
in milk, capahle of interaction with other con- 
stituents, a e r e  also co~npared. One coniposite 
sample of slrimmnillt from two cows that pro- 
duced only P-lactoglobulin A and another from 
two that produced only ~lae toglobul in  B were 
used. One hundred-milliliter portions were 
11c.atc.d in a 500-ml, 3-neclted, round-bottomed 
flaslc equipped with a thermo~neter and a con- 
denser in a thern~ostatically controlled water 
hath a t  a tenlperature of 74.0 C fo r  30 min. 
Cooling was accoinplished a t  the end of 30 ~ n i n  
h:\- ilnlnersing the flask in an  ice-water bath. 

The two samples of heated skiinmilk, as  well 
as  un1.1eatcd slcimmilk froin the same two pairs 
of cows, were fractionated according to the 
procedure of Aschaffenburg and Drewry (3)  
and the concentrations of the various protein 
fractions were determined hy a micro-Kjeldahl 
analysis for  nitrogen. The distrihution of pro- 
tein an~ong  the various fractions appears in 
Tahle 2. The quantity of 8-lactoglohulin was 
twice as  great in the unheated P-lactoglobulin A 
Inilk as  in the unheated /3-lactoglobulin B milk. 
011 the assuinption that the denaturation fol- 
lows first-order kinetics, the proportionately 
greater changc in P-laetoglobuli~i I3 milk in 
30 min a t  74 C suggests a higher rate of de- 
11aturation than in the P-lactoglohulil~ A niilk. 
The per cent decrease in 8-laetoglohulin A 
upon heating a t  74.0 C for 30 inin was 46.3%; 
that of P-lactoglobulin B was 71.47!.. 

Kifzetics of heat devznt~~rat io~z.  Since there 
was ti difference in the rates of heat denatura- 
ion of the two p-lactoglobulins a t  73 C, experi- 
ments were undertalien to investigate the lri- 
i~etics of the reaction a t  several temperatures. 
Six-n~illiliter aliquots of 1% solutions a t  p H  
6.7 ot' cla.ch type of P-lactoglobulin-2 in phos- 
phate 11uffr.r of ionic strength 0.1 were pre- 

TABLE 2 
Distribution of protein in milk (.kscllaffc~~l~i~rg a11d Drewry fl.aetionation) followillg l~eating 

nt 74.0 C for 30 mi11 

Fraction 
- -- 

Total Protein N 
Casein N 
Total Serunl Protein K 

Total Albumin 
p-Laetoglobulin N 
Residual Albumi~l N 
Protcosc~-Peptone N 
Gloln~l i~~ A- 

p-Lartoglohulin A Milk /3-Lactoglobulin B Milk 

Unhcatcd Heated Unheated IIentecl 
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heated a t  GO C fo r  3 mi11 in 18 by 150 mn-. test .. 
tubes. The tubes, lightly stoppered to avoid 
loss of water through evaporation, were trans- 
ferred to a thermostatically controlled water 
bath, the temperature of which had been main- 
tained a t  the desired level fo r  1 hr  before use. 
Samples were heated a t  67.00 * 0.05, 69.00 +- 
0.05, 71.00 t 0.02, 73.00 & 0.05, and 75.00 r+ 
0.02 C fo r  various intelvals of time. 0 6  

A t  the end of the heat treatnient, the tubes 
u0 

were rapidly cooled by ininiersion into an  ice- 0 

water bath and the denatured protein was pre- 
cipitated by adjusting the p H  of each solution 
to 5.0 with 0.1 N acetic acid. The native pro- 
teiu relnaining in the solutions was determined 
by a micro-Kjeldahl analysis fo r  nitrogen. A 
series of curves that related per cent denatura- - 8-2 

tion to time of heating showed /3-lactoglobulin 
B-2 to be denatured the most rapidly of the 0 2 0  40 60 8 0  100 
three 8-lactoglobulins, regardless of the tem- TIME ,minutes 

perature at which the denaturation was in- FIG. 4. The relationship between the change ill 

Figure colnpares 8-lactoglobulins A-2 B-lactoglohulins A-2 and 13-2 eoncentration and 
the time of heat treatment a t  various temperatures. 

and B-2 a t  four of the temperatures. 

l OOr slopes of the lines were, therefore, equal to the 
velocity constants fo r  the reactions a t  the vari- 
ous temperatures. 

.\n drrhenius plot (Figure 5 )  of the log of 

TIME OF HEAT TREATMENT,minutes 

FIG. 3. The effect of time of heat treatment at  
various temperatures on the extent of dennturation 
of p-lactoglobulins A-2 and B-2, as measured by 
the per cent of the protein precipitated a t  pH 5.0. 

Fo r  each beta-lactoglobulin solution, the log 
of the ratlo hetween the original concentration 
of /3-lsctoglohulin and that after heating was 
plotted as ti funct~on of the tiine of heating a t  
each temperature, in order that the specific 
velocity constants fo r  the heat denaturation 
reactions might be calculated (Figure 4). Since 
the rrlntioiiihip between these two variables 
wa? linear, the reaction? werr first order with 
re3pect to the protein concentration, and the 

1210. 5. Anlic~iiius plot relating the specific 
velocity constaiits for the denaturation reactions 
of the p-lactoglobulins to the temperature of heat 
treatment. 
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TABLE 3 
Thermodvnalnic functions calculated for the Drocess of heat denaturation of the 8-lacto~lobulins 

Rate S* ' 
Tempera- constant H* " F* eal/mole/ 

p-Lactoglobulin ture (C) (kt) see-' cal/mole cal/mole degree 

p-Lactoglobulin A-2 67.0 1.289 64,924 26,044 114.4 
E = 65.5 kcal 69.0 2.295 64.920 25,959 113.9 

71.0 4.036 64,916 25,577 114.4 
73.0 7.365 64,912 25,314 114.4 
75.0 12.02 64,908 25,129 114.3 

@-Lactoglobulin B-2 67.0 1.765 76,424 25,835 148.8 
E = 77.1 kcal 69.0 3.407 76,420 25,546 148.8 

71.0 7.305 76,416 26,173 149.0 
73.0 12.80 76,412 24,943 148.9 
75.0 22.70 76,408 24,693 148.6 

p-Lactoglobulin AB 67.0 1.204 70,924 26,092 131.9 
E = 71.6 ken1 69.0 2.543 70,920 25,743 132.1 

71.0 5.103 70,916 25,418 132.3 
73.0 9.041 70,912 25,176 132.2 
75.0 14.25 70.908 25.012 131.9 

" H* = Heat of activation. 
F* = Free energy of activation. 

" S* = Entropy of activation. 

these velocity constants (k') as a function of 
t,he reciprocal of the temperature (degrees Kel- 
vin) of heat treatment was drawn, in order that 
the energy of activation for  the denaturation 
reaction could be calculated. Since In k' = 
-E/RT, the energy of activation (E)  is equal 
to 2.303 times the slope of the line obtained. 
Such calculations showed the energy of activa- 
tion of /3-lactoglobulin A-2 to be 65.6 kcal/mole, 
of B-2, 77.1 kcal/mole, and of AB, 71.6 kcal/ 
mole. Other thermodynalnic functions were also 
calculated and appear in Table 3. 

Primary and secondary denaturation. Briggs 
and Hull (4) observed that heat denaturation 
of 8-lactoglobulin (from herd milk) involves 
a t  least two distinct processes: 1. pr in~a ly  de- 
naturation which is initiated only a t  tempera- 
tures above 65 C and which is not accolnpanied 
by a change in the electrophoretic mobility of 
the protein; and 2. secondary den:~turation 
which occurs only after the first is initiated and 
which is accompanied by further aggreg;~tion 
of the 8-lactoglobulin lnolecules and an increase 
in electrophoretic mobility. Since solutions of 
native ,k?-lactoglobulin B do not appear to be 
aggregated (electrophoretic and ultracentrifugal 
evidence) under conditions of p H  and tem- 
perature a t  which solutions of 8-lactoglobulin 
A are aggregated although B can be incorpo- 
rated into aggregates of A to for111 mixtures 

either 8-lactoglobulin A or 8-lactoglobulin B 
were heated independently. 

Primary denaturation of 0.5% solutions of 
8-lactoglobulins A-2, B-2, and AB, in phos- 
phate buffer of ionic strength 0.1 and p H  
6.86; was acco~nplished by heating 25-ml ali- 
quots of the solutions, deaerated in vacuo to 
prevent surface denaturation, in 25 by 200 lnln 
test tubes a t  100 C for 10 min. The tubes were 
rotated for the first minute to bring the solu- 
tions rapidly to ~ a t c r - b a t h  temperature. Ex- 
trnt of this reaction was observed by micro- 
Icjeldahl analysis of the supernatants obtained 
after the denatured protein was precipitated 
a t  a p11 5.0 by the addition of 0.1 N acetic acid 
(Table 4). Primary denaturation occurred both 
in 8-lactoglobulin A solutions and in 8-lacto- 
globulin B solutions. The rate of this reaction 
a t  100 C was so rapid that after 10 lnin the 
extent to which i t  had proceeded was the sanle 
for  both 8-lactoglobulins A and B. 

Secondary denaturation, by which the aggre- 
gate is formed, occurred when the primary- 
denatured solutions were heated for  30 rnin a t  
70.0 C in a thermostatically controlled water 
bath. The extent of this reaction was observed 
by comparing the concentration of the faster- 
n~igrating aggregate to that of the slower- 
migrating native and primary-denatured 8- 
lactoglobulin, using Tiselius electrophoresis with 

(7, 11, 13-15), the question arose as to whether ,In this case the solution of the protein was 
the %gregation Won equilibrated by dialysis versus a large volume of 
served by Briggs and Hull could occur when the buffer so that the pH,of the solution was 6.86. 
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TABLE 4 
Extent of ~)l.iiil:~ry denatur;~tion of the p-lactoglol)~il i~~~ as l~ieasured by the per c e ~ ~ t  of t l~c  

protein preeipitntell at  pH 5.0 
......... - .- - 

mg N/m1 % Acitl 
p-Lac4oglobuli11 s~~pc>ru;~tant prceipital~lc 

- ~ ~ -  - 
.. . . . .  S:~tire-A-8 0.547 

B-2 0.573 ........ 
AB 0.597 ........ 

Prillrary-clenaturc~l-A-2 0.070 87.20 
(100 C-10 min) R-2 0.073 87.26 

A B  0.097 83.75 

~)hosphi~te buffer of p H  6.86 and ionic strength 
0.1, the current constant a t  10 ma fo r  3 hr. 
Thc patterns, Figure 6, show that secondary 

secondary A 
FIG. 6. Tiselius eleetrophoretic patterns of @- 

lactoglob~~lins primary denatured (100 C-10 min) 
and seco~ltlary denatured (100 C 1 0  min followed 
by 70 C-30 min). All are ascending patterns of 
0.5% protein solutions in phosphate buffer a t  
pH 6.86, N = 0.1, 4 C, 10 ma, 3 hr in the 11 ec 
Klctt cell. 

denaturation occurred in both &lactoglohulins 
when heated separately. 

DISCUSSION 

The experilnents presented herein show that 
8-lactoglobulin B is denatured a t  a Inore rapid 
rate than 8-lactoglobulin A, regardless of 
whether the protein under study is  isolated, 
purified, and dissolved in buffer a t  the p H  of 
milk, or is present in milk itself with other 
norinal constituents. Since the results were the 
saine when different pairs of cows were used, 
the difference does not seem to be due to indi- 
vidual peculiarities of the cows. 

Greater sensitivity of plactoglobulin B to 
heat is made very evident by the differences 

ohtained hy i\ndcrson (1) and Larson and 
Jenness (9)  for 8-lactoglobulin fro111 herd niilk. 

The ralculated energy of activation of 8-lac- 
toglohuli~i ,\N was 71.6 keal/~l~olc~, as compared 
to 80.6 kcal,/n~ole detern~ined hy Lars011 and 
Jenness (9 )  for  herd niill< 8-lactoplobuli~i on 
the basis of changes in sulfhydryl activity. 
Anderson (1) obtained the identical value of 
80.6 keal/n~ole using the criteria of acid pre- 
eipitahilitr and optical rotation. Lllthough 
Anderson showed that the rate of denaturatiorl 
and the energy of activation depend strongly 
on pH,  the differenre between the present re- 
sult and those reported earlier is prohahly not 
due to differences in pH.  I n  all threq investi- 
gations the solvent fo r  the protein was a plios- 
phate buffer of p H  6.86 and ionic strength of 
0.1. One per cent solutions of 8-lactoglobulin 
in this buffer have a p H  of 6.70-6.74. [Larson 
and Jenness (9)  reportrd the p H  of the huffer 
rather than that of the solution.] Perhaps the 
difference arises in par t  froni a difference he- 
tween the 8-lactoglobulin AB (fro111 txvo eoms) 
and herd nlilk 8-lactoglobulin in the propor- 
tion of the two proteins present. 

The slopes of the lines representing the de- 
naturation reaction of P-lactoglobulins A, B, 
and AB were definitely different, with B having 
the steepest slope and, therefore, the greatest 
energy of activation. 

Although observations have bren 111ade by 
several workers (11, 13-15, 29), that native 
solutions of 8-lactoglobulin I3 do not for111 ag- 
gregates under conditions where such aggre- 
gates are observed to occur with solutions of 
native 8-lactoglobulin A, there was no differ- 
ence evident in the ability of either ty1)c to 
undcargo the seeondnly denaturation p1.orrss. 
Apparently, these two types of aggrrg;~tion 
involve entirely different groups on the pl.otrin 
~noleeule and are not a t  all related. 
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INFLUENCE O F  HOMOGENTZATION. COPPER, AND ASCORBIC ACID 
OX TJTGTIT-ACTIVATED FIJAVOR I N  MIIJK 
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T)rp:lrtnlent of Footl Seie~lce allil Trc11110log?-, rllirersity of Cnlifovnin, D;lviu 

SUMibfAR17 

This study reports on solne factors that influence light activated flavor in- 
duced in milk hy exposure to fluorescent light under conditions that produced 
distinct light flavor with little or no lipid oxidation as  n~e;lsured by the thio- 
barbituric acid test. Ho~nogenization increased susceptibility to light flavor, 
but decreased susceptibility to hoth copper-induced and light-induced oxidized 
flavors. Both addition of copper, and of neocuproinc to chelate natural copper, 
demonstrated that copper catalyzes light flavor. Destruction of ascorbic acid by 
ascorbic acid osidase decreased susceptibility to light flavor, hut added ascorbic 
acid did not inliihit light flavor, as  it does oxidized flavor. 

Exposure of nnlk to light niay result in acti- 
vated or oxidized flavor, or both. Unfortunatelp, 
the flavors drvelop concurrently, and suitable 
tests are lacking for measuring change.; respon- 
sible for  or acco~npanying activated flavor. 
The resulting difficulties in research on acti- 
vated flavor account fo r  nlany c~nfus ing  and 
contradictory reports on li&~t-induced flavor\. 
The present study was und(.rtalrm to  clarify 
the influence of homogenizat~on, copper, and 
ascorhie arid on the development of light- 
induced flavors in ~in lk .  

Recent reviews of ~.esc.arch on light-induc.rt! 
flavors of milk incluilt. thaw of Strohel et  nl. 
(8), Stull (9) ,  and W~ldhre t t  (11). 

Light induces a t  lea5t two distinctly different 
type.; of flavors in ~ ~ n l k :  tlie well-k11ou.n 0x1- 
d~zcd  flavors, r e s u l t ~ l ~ g  from lipid ox~tli~tion; 
and flavors resulting ~ I . ~ I I I  degradation o C  pro- 
tein, deserihed hy knrh terms as ncativatctl, 
solar activated, burnt feather, burnt protein, 
scorched, cabbage, ant1 ~nushroom. 111 the United 
States, the terms light, sunlight, ant1 sunshine 
flavor usually rcl'cr to flavor in which thcx acti- 
rated or radl:~trd-protein charnetc~ri\tics pre- 
do~ninate, even though, under Inany conditions 
of exposure, changes in both protc.111 and lipid 

that ;~ctivated flavor is not accompanied I)y 
solne flavor attributahle to eoncurrent lipid 
oxidation. Therefore, we descrihe the flavor as 
light when the estimation of activated flavor is 
detctrm~ined by sensory evaluations and may be 
influrneed by lipid oxidation, even though the 
panel nlembers attempted to differentiate be- 
tween activated and oxidized flavors. 

The dominant flavor characteristic incinced 
hy light depends upon many factors, pirrticu- 
Inrly the product and the conditions of rspo- 
sure a.nd storage. IIolnogenized niilk is more 
susccptihle to  activated flavor than is nnl~o~nog- 
rnized milk, but is less susceptihl(, to oxidized 
flaror. The flavor predominating in 1101nog- 
enized ~n i lk  cx~)osed to light is usu:rlly activated 
flavor after relatively short exposure and osi- 
dized flavor after long exposure [e.g., co111pare 
results of 1)unkley et al. ( 2 ) ,  Birtlsall et al. 
( I ) ,  and Smith and AIacLeod (5, G ) ] .  

The influence of copper on activated flavor 
has not heen reported. Patton (3)  presented 
evidencr that ascorbic acid promotes activated 
flavor, and Weinstein and Tmut  (10) found 
that  increasing the i~scorhic acid concentration 
in lr~ilk did not prevent activated flavor. :IS it 
docs oxidized flavor. 

lnay contribute to tlie off-flavor. 111 thi.; study, 
EXPERIMENT~II, PROCEDURES the terrn activated is uqed to tlr\cr~he flavor 

assumed to br caused by cllelrlic;,l changes in The methods and ~naterials have bt~on dc- 

exposed to ligllt. sensory ~cr ihed  (2) .  Briefly, the nnlk was procluc-('(1 1)y 
eralnntlons alone cannot prO,lclc assurallce the University herd of Holstein and Jersey 

c o n s  receiving dry fcsedq, was pasteunzc,d and 
lio~nogenized in the University crealnery, and 

Received for publication May 10, 1962. was exposed within 2 h r  of being processed. 
Presel~t address: Tillie Lcwis Foods, Stockton, Light exposures were by the agitated procedure, 

California. i.e., ~n i lk  was exposed a t  42 -t 2 1" in half- 
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LIGHT-ACTIVATED FLAVOR IS MILK 

TABLE 1 
Influe~~ce of llomogenization on light activated an(1 oxidized flavor in milk 

Stol-age Light flavor score ' 
time 

Treatment (hr)  Unhomog. Homog. 

Experiment 1 
Control 0 

24 
48 

Exposed " 0 
24 
48 

Cu added ' 0 
24 
48 

Experiment 2 

Unhomog. Romog. ( A  X 1 P )  ( A  

.... .... Control 0 . . ..,. 15 16 
24 0.1 0.2 0.2 0.1 16 15 
48 0.0 0.0 0.0 0.1 16 17 

.... .... Exposed 0 14 17 
24 1.3 3.2 1 .G 0.1 45 19 
48 0.8 3.0 1.1 0.2 66 19 

- 

' Average of 18 judgments for Experiment 1,  12 for Experiment 2 : 0 = none, 4 = strong. 
40 min. 
0.1 pg/g copper added. 

filled clear-glass quart milk bottles mounted 
horizontally over two 40-watt Cool White fluo- 
rescent lamps on an  assen~bly that  was rocked 
a t  75 oscillations per minute. Flavors were 
scored by a panel of six highly trained judges 
(nine fo r  Experiment 1, Table 1) on a scale 
o f :  0, none; 1, questionable; 2, slight; 3, dis- 
tinct, objectionable; and 4, strong, very objec- 
tionable. I n  experiments in which the panel 
+cored both light and oxidized flavor, reference 
samples of both defects and an  untreated con- 
trol were provided. For  analysis of variance of 
flavor scores, results for  .;amples stored 24 and 
48 h r  were comh~ned. 

Methods for  the thiobarbituric acid (TBA) 
test, additions of copper and neoeuproine, and 
preparation of crude ascorbic acid osidase were 
as  outlined by Snrith and Dunkley ( 7 ) .  The 
crude ascorbic aeicl oxidilse was dried hg ace- 
ton(. precipitation of the preraporated juice. 

RESULTS 

Homogenizution. Table 1 contains the results 
of two experinlents that denlollstrate the in- 
fluence of homogenization on light and oxidized 
flavors in milk. F o r  both experiments, analysis 
of variance of eonrhined results for  samples 
stored 24 and 48 h r  showed that the scores for  

light flavor fo r  the exposed homogenized and 
unhomogenized samplrs differed significantly 
between themselves and from all other samples 
(P  < 0.001). Like~vise, the oxidized flavor 
scores fo r  the homogenized and unhomogenized 
sarnples containing added coppc>r differed sig- 
nificantly bet>%-ern the~nselves and from d l  
other saliiples (P < 0.001). Also, the scores 
fo r  oxidized flavor fo r  the exposed unhornog- 
enized samples differed significantly froni the 
scores of all other san~ples (P  < 0.001). The 
scores fo r  light flavor are consistent with 
others' results in sho~ving that I~omogcnized 
milk is more susceptible to activated flavor than 
is unhomogenized ~irilk. The exposrd unhornog- 
enizcld salilple received a higher scaore fo r  oxi- 
dized flavor than f o ~  light flaror. The TBA 
results were consistent wit11 the flavor scores in 
i11dic:rting oxidized flavor in the unholnogenized 
sanlple but not in the ho~~rogenized sanrple. 
These results show t1i:tt ho~i~ogenization inhibits 
light-induced as well as co1)lwr-induced oxi- 
dized flavor. 

The reliability of the judges in differentiating 
between activated and oxidized flavors was in- 
dicated by the scores fo r  esposed sanlples and 
the smnples containing added copper. I n  56 
of 60 judgments, the exposed holllogenized sam- 
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ple rc1caeived scores of 2 or above for  intensity 
of light flavor, hut only three scores ahove 1 
fo r  oxidized flavor. I n  66 of 60 judglnents, 
the unholnogenized sample containing added 
copper received scores of 3 or ahove fo r  oxi- 
dized flavor, and scores of 0 (50 judgments) or 
1 (four judg~nents) f o r  light flavor. The re- 
niaining four scores were 3 or 4 (one and 
thrce tinlrs, respectively) fo r  light flavor, and 
0 o r  1 (onc and three times, respectively) for  
oxidized flavor. We believe that these four 
were errors in identification, fo r  the sample 
was protcvted fl.oln light. Three of these cr- 
rors w n e  hy one panel memher. Deletion of 
this individual's scorcs f~-0111 Experiment 1. 
would have givt.11 respective average scores for  
light and osidized flavors of 0.1 and 3.8 for  
2 1  hr, and 0.1 and 3.7 fo r  48 hr (instead of 
0.6, 3.3, 0.1, and 3.7, ~espectively) . Thus, eight 
of the nine panel n~elnhers were able to dif- 
ferentiate rrliahly hetween activated and osi- 
dized fjtlvors. 

The TBA tests indicated little or no lipid 
oxidation c,scept in the unholnogenized n~illc 
exposed t.o light or containing added copper. 
The esposed homogc~nized milk had a distinct 
light flavor, yet the average difference in TBA 
absorbancy hetwec.11 the ctxposed and uncx- 
posed sa~nl)les was only 0.002 (which is  within 
esperinlenti~l error) .  

C o p p e r .  The rc.sults in Table 2 are repre- 
sentative of several experi~iients showing that  
copper increases light flixvor in ~nilk. The sam- 
ple with copper ;~ilded doveloped lrlore intense 
light flavol* than the control. Addition of neo- 
cuproincx to clirlate the natural copper pre- 
vclntrd the dcvelol )~~~ent  of such :in intctnse light 

flavor. Fo r  both the 30- and 60-min exposures, 
all diffr*reiices among the scores were very 
highly significant (P  < 0.001). 

The TBA results were slightly higher for  
the salrlples with added copper than fo r  the 
control or neocuproine-treated saii~ples. The 
result., indicate that  s slight lipid oxidation 
may have contributed to the differences in flit- 
vor scores between the control and the salnples 
with added copper, hut not hetween the control 
and the samples containing neocuproine. I-Iow- 
ever, since the differences in flavor scores were 
greater between the neocuproine-added and the 
control samples than between the copper-added 
and control samples, we believe that lipid oxi- 
dation had very little, if any, influence on the 
scores fo r  light flavor. 

Ascorbic acid. Table 3 contains reprc~senta- 
tive results showing the influence of ascorbic 
acid on light flavor. Destruction of ascorhie 
acid hy ascorbic acid oxidase markedly reduced 
the intensity of activated flavor (P < 0.001), 
but added ascorbic acid had little effect. 

Differences anlong the TBA results were not 
significant. Ilence, the scores fo r  light flavor 
were entirely attrihutable to activated flavor. 

DISCUSSION 

The TBA test n a s  included as a nleasure of 
lipid oxidation. Unfortunately, no correspond- 
ing test is available fo r  estimation of the ex- 
tent of chen~ical changes responsible for  or 
accolnpanying activated fltlvor developn~ent. 
However, the low TBA results fo r  all salnples 
except those criticized for  oxidized flavor indi- 
cate that the scores fo r  light flavor mere at- 
trihntahle to activwted flavor. Further~nore,  

TABLE 2 
I~lfluc~lce of copper on light activated flavor in hornogenizeil milk 

Flavor score for " TBA 

Exposure Storage Neocu- 
time time Neoca- Co~~trol Copper " proi~ic ' 
(min) (lir) Control Copper " proine ' (A  X 10") ( A  X lo3)  (A X l o 3 )  

60 0 .... .... .... 26 28 28 
24 0.7 3.7 1.1 22 2'7 26 
48 3.2 3.5 0.9 24 3 3  17 

" Average of 12 judgments of light flavor: 0 = none, 4 = strong. 
Copper added a t  0.1 pg/g. 
' Seocuproine added a t  4,.5 X lo-" x. 



TABLE 3 
Influe~lrr of ascorbic acid on light activatecl flnvor in honiogenized n~illc 

Flavor score for " TR.1 

Esposnrr Storage A.A.b A.A." 
time time X.4.".4.A.' Control atltlerl rlestroyetl 

(min) (hr) Control :~ddeil destropctl (:I X 10:') (:I X l@') ( - 1  X l (~ ' )  

0 n .... .... ., . 16 
24 0.3 .... .... 14 .... . . .  

.... .... 4 s  ... 13 

60 0 24 23 0 .> -- 
24 3.3 3.8 1.3 0.) - - 1 7  3 I 
48 3.4 3.0 1.3 17 1 (i 16  

- 

' Arerage of I!? judgments of light flavor : 0 = none, 4 = strong. 
" Ascorbic acid added a t  50 mg/liter. 
' Ascorbic acid destroyed by ascorhic acid oxidase. 

  no st of the panel n~e~nhe r s  were highly con- enized milk to light after increas in~ the ilscorhic 
sistent in differentiating het.\veen light ancl acid concrntration hy as  n~nch :IS 1%. Such 
osidized flavors. The member less reliable in samples arc helpful in training nelv panel Incnl- 
identifying the defect was retained on the panrl hers and in testing scorers for :~hility to idc.11- 
because his srores fo r  intensity of light flavor, tify light flavor and evaluate its intensity. 
when present without oxidized flnvor, were 
hiehlr re~rodueihle. ACKNOWLEDGJIEXTS . . . .  

I t  is well rstahlished that homogt.nization of 
n~i lk  increases snseeptihility to activated flavor 
and decreasrs susceptibility to copper-induced 
oxidized flavor. It has not been clear, however, 
whether hon~ogrnization inhihits light-induced 
osidized flavor, for  solne investigators have not 
differentiated brtween activated and osidized 
flavors. Results in Tahle 1 demonstrate that 
homogenization inhihits hoth light-induced and 
copper-induced osidized flavor. 

Although copper is recognized as an  in~por-  
tant catalyst of osidized flavor, its role in rtlac- 
tions resulting in activated flavor has not heen 
estahlished. Results reported ahovr show that 
copper ratalyzes activated as well as  oxidized 
flavor. Since the Strecker degradation, con- 
sidered to he responsible for  activated flavor 
(3, 4), is an  osidativr reaction, the catalytic 
activity of copper is not unexpected. 

The influence of ascorbic acid provides a 
helpful distinction between activated and osi- 
dized flavors, and a nleans of preparing nrilk 
with a distinct activated but littlr or no osi- 
tlized flavor. Destruction of ascorhio acid in- 
hibits developn~ent of hoth activated and oxi- 
dized flavors. I n  contrast, increasing the con- 
crntration of ascorbic acid inhihits osidized 
flavor hut not activated flavor. I n  our lahora- 
tory \i-e hare prepared reference san~ples with 
a distinct activated flavor hy exposing hornog- 

This study was supported b;r a grant from the 
American Dairy Association. The rooperation of 
the taste panel and the assistance of Mr. E. C. 
Jensen and Mrs. I. M. Trabue arc gratefully 
acknowledged. 
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HIGH-TEMPERATURE-SHORT-TTME STERTLIZED EVAPORATED 
MTTlTC. IV. THE RETLIRIIATIOK OF GErlATION WITH 

CONDENSE11 PHOSPHATES, MANGANOUS IOKS, 
I'OLYIIYDRIC COMPOUKDS, AKD 

PI-IOSPlIATIDES 

SUMMARY 

l'olyphosphates, lnanganous salts, polyhydrie co~npounds, and phosplratides 
are irl~portant additives f o r  prolollging the storage life of high-temperature- 
short-tin~e strrilized milk concentrates. sixfold and threefold increase in the 
storage life of 3 to 1. and 2 to 1 concentrates was, respectively, ohtained by 
adding per 100 g lllilk 0.05 g sodiurr~ polyphosphilte containing an average of 
4.8 P atoms per chain; and a similar increase was obtained by adding approxi- 
111ate1y the sanle quantity of MnSO,. Tn concentrations greater than about 1 g 
per 100 g milk solids, the polyphosphnte conduced to age-thickening. The poly- 
phosphates function also as stabilizers against heat c~oagulatioa during stcrili- 
alltion. The antigelation activity of the polyphosphates increased with increns- 
i t ~ g  concentration and chain length. The cyclic tetranir.taphosphate aud 
aiirnosine triphosphate were more effective bhan the corresponding linear polylner 
and sodium tripolyphosphate, respectively. 

Added orthophosphates were found to conduce to gelation. 
Nearly a twofold increase in storage life was brought by the incorporation 

in 2 to  1 concentrates of 9.6 g per 100 g product of either lactose, sucrosc, 
destrose, or sorhitol. At  higher concentration levels specific c>ffects were met 
which limited the activity of the sugars, hut not that of sorhitol. I n  stabilizing 
the lipid phase, added phosphatides stahilize I ITST sterilized milk concentrates 
both against heat coagulntion during sterilization and gelation during storage. 

Theoretiral considerations postulating the esistence of two kinds of lnicellar 
structures, olie ac'tivr in gt.lation phenoll~rna, the other in heat coagulation, 
serrcd as  ;L guide in the sclectioll of the additives used in the present study. 

Grl;~tion rr1)rrsents :I single aspect of a 
111ang-sided instahility probleln encouutered in 
the luanufncture and storage of sterile milk 
col~ceatrates. 'It is unique in tho sense that 
only in the storage of high-tcr~lperature-short- 
time (HTST)  sterilized milk products does i t  
assulue serious proportinus. Upon the solution 
oi' the grlation problem may depend the suc- 
crssful application of HTST sterilization tech- 
11iclues to the develop~ueut of inrproved fluid 
111ilk concentrates. The study of additives con- 
stitutes an  inviting and obrious way to ap-  
proach the probleln as dcrllonstrated by well- 
known observations on the ahility of additives 
to retard coagulatioli during sterilization of 
ronventiorrallg prepared evaporated milk. 

Studies in our laboratory, over a period of 

Rcecircil for publication Aluil 18, 1962. 

pc,;lrs and restric*tcsd to trchnoltrgically appli- 
rahlr coll~pounds, have disc.losed the v:llue of 
four groups of substances-polgphosphates, 
r~~iingallous salts, polghydric con~pounds, and 
phosphatides-all of which, to soltle significant 
degrclt', posscss the c;~pacity of prolongir~g the 
st0r;lg.e life of HTST sterilized luilk coneen- 
tratrs. 

I t  is the object of this paper to report 011 

the ~ ~ ~ s u l t s  of our studies, c~ll~phasizing fo r  thc 
rl~o~llrnt  their practic:~l rather than their theo- 
reticar1 value. 

METI-IODS AND MATERIALS 

Methorls. The techniques described in Par ts  
1 and 3 of this series of papers were used 
throughout the experiment (10, 11). With the 
chxeeption of high-presqure ho~r~ogenization, car- 
ried out x i th  a 8lanto11-Gaulin high pressure 
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hontogrnizer ' capable of homogenizing a t  8,000 
psi, all operations were carried out on a labora- 
tory scale. Honrogenization was usually carried 
out a t  160 F in two stages-7,500 and 500 psi. 
Forewarnling fo r  17 min a t  the temperature 
of boiling water was carried out under nitrogen 
in a rotating filni evaporator. Concentration 
under vacuutn was effected in the same evapo- 
rator to a point slightly greater than the de- 
sired concentration, and final adjusttnent was 
made by the addition of a weighed quan t~ ty  of 
water to the weighed concentrate. The con- 
centrates sealed in bomb ~nicroviseouneters were 
sterilized in an  oil bath fo r  either 5 o r  1 5  see 
a t  137.4 C, then cooled in a r a t e r  bath to roo111 
temperature. Sannples were stored a t  30 C in 
the sanle viscoineters. Seditnentation and crealn- 
ing were ~ninirnized by mounting the viscotneters 
with their axes horizontal in a rotating device. 
Prior to a viscosity nieasuremc~nt, the position 
of the liquid thread in the visco~neter was re- 
versed twice in a centrifuge. Each visconlett*r 
tube contained a glass bead, and thus i t  could 
he arranged to function in the manner of the 
Hoppler falling ball visco~t~&r.' Viseos~ty 
nieasurements were made pcariodically on the 
saiile samples in triplicate throughout the ex- 
peri~ncntal pclriod. F a t  and solids were deter- 
mined according to the procedure recorulnended 

'The use of trade names is for the purpose of 
identification only, and does not imply endorse- 
ment of tlnc product or its mnnuf:ieturer by the 
U. S. Department of Agriculture. 

by Mojonnier and Troy (14),  arid honlogeniza- 
tion indices by turbidittletry (2 ) .  

A plashmeter was available consisting of a 
turntable mounted on a variable-speed, quick- 
starting nlotor. The viseonieter tubes in radial 
grooves could he subjected to a relative cen- 
trifugal force varying from zero to 35 times 
gravity. 

Many, but not all, procedural details III:IY 

he inferred by referring to data in the various 
tables. 111 experitnents with different condenstld 
phosphates, additive concentrates were adjusted 
fo r  con~parison purposes so that, a t  each con- 
centration level, the lttilks contained the stttne 
nuntbcr of available orthophosphate groups 
(19). 

Unless stated otherwise, in experiments with 
condensed phosphates and ntanganous salts, the 
additive in solution was added to the concen- 
trate just prior to steiilization. I n  experi- 
ittents with polyhydric compounds, the addi- 
tives were added to the nlilks prior to process- 
ing. 

I n  several expcrin~ents with phosphatides, 
the luilks were ~nodified with synthetic seruuls 
to yield products with a weight ratio between 
f a t  and protein of 4.5 to 2.4 in one esperin~ent 
(see Table 10) and 5.0 to 1.9 in another (see 
Table 11) .  The scrutn diluents had the sattle 
pH as nlilk and approxiinately the same ionic 
strength as inilk serunt. 

Mutc.rictls. Cotnn~terc*ially avtlilable rondensrd 
p11osl)hates u~ ide r  vtrrious tradc iiatnes were 

TABLE 1 

Some properties of the pol>-phosphate :~drlitives 

Source 

Aver:~gc 
no. of 

P atoms 
Ratio per rlnni~l 

Ka?O/P20s (calc~~l:~teil) 

Laboratory prepared 
Laboratory preparctl 
La1)oratory prcparctl 
Lahoratory prcpnretl 
Con~rnerci:ll " 
Conlmerei:tl " 
Connnercinl " 
Commercinl 
Commercial ' 
Commercial ' 

Average 
110. of 

P :itoms 
per chain 

(experimental) 

31.9 
10.8 

7.8 
6.7 
4.8 

" Sodium polypliospl~:th. glass. 
Sodium pyrophosphate + 10 H?O. 
' Sodium 1icxameta~)hosphatc g la~s .  

Sodium tctrametn~)llospl~atc + 4 TLO. 
' Adenosine tripliosl)llatc. 
' Granular soiliun~ tripolypllospl~atc. 
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obtained f r o n ~  a ~ ~ u t n h e r  of ~nanufacturers. 
The conl~llercial eo~~tpounds and crystalline 
sorbitol, dextrose, lactose, sucrose, and MnSO, 
. HIO \\-(,re of the highest quality. Dextran 
wa\ obtained through the murtesy of Dr. Al- 
lene Jennes of the Northern Utilization Re- 
search and Development Division, C. S. Depart- 
ment of .4griculture, Peoria, Illinois. Purified 
lecithin and cephalin were prepared from vege- 
table lecithin according to the instructions of 
Thornton et ~ 1 .  (17) and Folch (4 ) ,  respec- 
tively. The alcohol-insoluble phosphatides were 
purchased f r o ~ n  Central Soya Company1 and 
were specified to contain 4.0% chemical leci- 
thin, 28.5% chen~ical cephalin, 55.0% inositol 
phosphatides, 4.0% soybean oil, and 8.5% 

polyphosphates which were tested and some 
of their properties. I n  addition, a number of 
chain polyphosphates were prepared in the 
laboratory from mixtures of monobasic and 
dibasic phosphates according to a tilethod out- 
line by Van Wazer and Holst (23) .  The aver- 
age number, ii, of phosphorous atolns per chain 
and the weight of phosphorus per gram were 
determined by titration (19).  This infonilation 
is also eontained in Table 1. 

RESULTS AND DISCUSSIOS 

Salient features of the data on the effect of 
polyphosphates, manganous sulfate, polyhydric 
compounds, and phosphatides, are eontained 
in Tables 1-6, 7, 8, and 9-11, respectively. 

~niscellaneous. Theorrticnl considerationn. As a first step 
Table 1 lists the commercially availnble in this study, a working hypothesis was formu- 

TABLE 2 
Storage life of skinimilk conce~~trates (28%) solids wit11 and without added sodium 

polyphosphate glass (4.8 phosphorous atoms 0x1 an average per chain) 

Viscos- 
.4dtli- ity 
tire heforc Storage time in clays Min. Stor- 

roiicen- sterili- ris- agr 
tratioll zation I 8 16 2 1  28 35 49 69 01 130 cosity life" 

g Pel 
100 g 
milk (cellti Viscosity at 30 C centi- 

solid\ po~ses) cel~tipoihes poises cl:~ys 

Nolic, 7.0 0 8.4 I .  gel 8.4 16  
0.14 7.5 13.4 8 . 2 ! ! . 1  90.0 gel 8.2 20 
0..7!l 8.0 11.4 7.0 6.8 7.2 10.2 33.8 gel G.7 32 
5 8.5 11.4 6.7 6.5 6.3 6.4 6.3 6.4 7.7 1G.9 gel fi.3 8!4 
0 . 5  12.1 32.9 8.9 8.5 8.5 8.5 8.5 8.5 9.3 1 l . G  I!)..? 8.5 128 

Sterilizatioli tcniperatarc-737.4 C. 
Steri1iz:rtion time-5 see. 
' Polyphosl)l~ate added after sterilization. 
"Time ill (lays required for viscosity to attain n r:~lnr cqnal to twice t l~c  minimum value. 

1:tted nhich will hr discussed briefly. The ex- 
istence in equilihriun~ of two ~nicellar species 
is postulated, reac+tive (denatured) and unre- 
active. The tendency of casein Inonotoers to 
pass in and out of the ~nicelle to a degrce de- 
pending on the : I I I IOUII~  of cross-linking or 
sti~hilizing agents ( an~ong  which are calriutn 
ions) l)rc.sent in the n~icrlle gives rise to a 
rractivc. form consisting of :I, core with pro- 
truding tuonomer filan~nits. As the tenrpera- 
ture is raisc~d, ca1ciu111 ions tend to enter the 
~nicellr and stabilize it further hy drawing to- 
gether th(. Inononler filan~mts, thus giving rise 
to an unreactive smooth and con~pact fonn 
charaeterisscd by the absence of protruding fila- 
~nents.  I)en;~turation reactions with negative 

tenip(1rature coefficients have been observed ( 7 ) .  
This f o r n ~  as the temperature is lowered tends 
to revert to the reactive one a t  rate and to 
a degree depending on the equilibrium tem- 
perature. TIowever, prolonged heating stabil- 
izes the unrea,ctive form against reversion. Un- 
reactive ~nicelles behaving. as  e~nulsoid particles, 
although quite stable a t  storage ten~prrature,  
interact a t  elevated teniperatures through the 
agency of polar groups on their surfaces me- 
diated by calciu~n ions. Activated micelles, on 
the other hand,.brhave as if they were the 
centers of long-range attractive forces, and i t  
is interaction mediated by calcium ions between 
the nronomer filaments belonging to these mi- 
cc~1l1.s whirh leads to structure formation. Ad- 
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TABLE 3 

Results of laboratory-scale experinlelits showing how the storage life of Irigh-temperature- 
short-time sterilized whole milk concentrate (26% solids) is  extended with added 

aniorphous sodium polyphosphate (4.8 P atoms per chain) and 
shortened with added monophosphate salts 

Viscosity 
a t  86 F Viscosity Storage 
before after Minimum life at  

sterilization sterilization riscosit~. 86 F 

(centipoises) (days) 
None 4.4 4.5 4.1 107 
Monophosphate buffer salts 4.4 4.5 3.9 55 
Amorphous sodium polyphosphate (4.8 

phosphorous atoms per chain) 4.4 4.3 3.3 2 74 

R.atio between solids and fa t  
Homogenization (before forewarming) :~ t  
Forewarnling for  15 see a t  
Concentration to solids concn. of 
Sterilization for 15 see a t  
Buffer salt ( g  per 100 g 12.6% fluid niilk) 
Polyphosphatc ( g  per 100 g 12.6% flnid milk) 
Storage life = time required for viscosity to reach 

a value equal to twice minimum 
Viscosity in ccntipoises of polyphosphate containing 

concentrate after 274 days 

3.25: 1 
2,500 psi and 160 F 
288 F 
26% 
280 F 
0.053 
0.04!) 

TABLE 4 

Storage life of whole milk concentrates (36% solids) with and without added sodium 
polyphosphate glass (4.8 phosphorous atom on average per rhain) . .. . . . - .  

Time to 
Additive Viscosity Viscosity reach Storage 
conce~~-  before after Minimum minimum life " 
tration sterilization sterilization viscosity viscosity a t  30 ( '  

IB per 100 
g milk solids- 

nonfat) (centipornca) (dn?ls)  (daj1.s / 
None 11.5 35.3 31.0 4 9 
0.59 19.3 29.5 21.8 4 9 1 
0.66 19.5 27.5 19.8 4 120 
0.74 19.8 26.S 18.6 6 150 

Sterilization temperature--137.4 C. 
Sterilization time-5 sec. 
" Time reqnircd for viscosity to rear11 a value equal to twice the minimum rnluc. 

ditives capable of diffusing into the niicelle 
a n d  capable of forlning cross-linkages between 
protein monorners would have the sanle effect 
a s  heat, tending to  bring about a retraction of 
nlononler strands, thus compacting the micelle 
and  shifting thca equilibriunl in  favor of the 
unreactive f o r n ~ .  

Stahi l iz t~t ion hy  polyphosphtrtm. The polg- 
phosphates with respect to  their  value a s  addi- 
tives f o r  stabilizing high-short concentrated 
milk products possess the following iinportant 
properties : 

1. A high proton donor capacity per  nlolecule 
of the corresponding acids. 

2. A n ~ a r k e d  stability against hydrolysis and 
reversion to  the monomeric phosphates. 

3. A nletal complexing capacity (20) .  
4. Physiological and  phanuacological prop- 

erties consistent with their use in  foods. 

Well known among protein chemists is the 
high proton donor capacity of the condensed 
phosphoric acids which perrnits then1 to func- 
tion a s  protein precipitants-an interaction 
involving the positively charged g ~ o u p s  on 
the protein and  negatively charged polyphas- 
phate anions (8) .  

Interactions of this character a t  t h e  ~iorntal  
p H  of concentrated milk result in a huilding 
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TABLE 5 

Influence of solne commercially available polyphosphates on storage life of a EITST sterilizetl 
milk eoncentrate ('78.2% milk solids)." Sterilization temperature and time, 

137.4 C and 5 sec 

Viscosity Viscosity Time to 
ddditivc l~efore after reach Storage 
roncen- sterili- sterili- hlinimuni min. l i f ea t  

Additive t rat ionh zation zation viscosit~ risrosity 30 C 

( g  100 
,q llltlk 
soltds) (ceat~po~.\es) (days) (days) 

None 9.0 12.8 11.0 4-6 11 
Pyrophosphate 0.61 13.2 12.6 8.9 4-6 33 
Tripolyphosphate 0.56 11.8 12.9 8.3 4-6 59 
Adenosine triphosphatc 0.93 9.9 14.5 11.1 4-6 80 
Polyphosphate ii = 4.8 0.54 10.8 12.6 8.1 4-6 90 
Hexametaphosphate 0.50 10.2 12.8 7.5 4-6 148 
Tetrametaphosphate 0.55 9.0 11.6 7.9 5-8 159 

" Skimmilk used in this experiment had heen stored a t  4 degrees for  1 wk. It was derived 
from a fresh milk as  that  used to obtain data shown in Table 6. 

Concentration refers to weight of additives in  anhydrous state. -4dditires contain same 
number of available orthophosphate groups. 

TABLE 6 

Influence of polyphosphate glasses, and orthophosphates on storage life of a HTST sterilizctl 
skimmilk concentrate containing 28.2% milk solids. Sterilization temperature and 

time, 137.4C, and 5 see, respectirely 

Viscosity Viseosity Time to 
Additive before after reach 
conren- sterili- sterili- Minimuni min. Storage 

Additive tration zation zatio~l riscosit? viscosity life 

Av. no. 
of P 

atoms 
pef 

chain 
6 )  

S o n e  a 

A(E= 
B(ii  = 6.7) 
B(ii = 6.7) 
R(ii  = 6.7) 
C ( 5  = 7.8) 
c ( n  = 7.8) 
C(ii = 7.8) 
D (ii = 10.8) 
D (ii = 10.8) 
D (ii = 10.8) 
E ( E  = 31.9) 
E( i i  = 31.9) 
E ( E =  31.9) 

f~ PRY 700 
q HI ilk 
.lolitla ) 

(clays a t  (days a t  
(cent ipoisc2s) 30 C) SO C) 

9.0 11.1 9.4 4-6 16 
9.8 14.6 10.2 4-6 9 
9.7 9.2 6.2 4-6 85 

10.2 9.9 6.7 4-6 135 
11.7 10.4 6.7 4-6 148 

9.7 10.8 6.8 4-6 85 
10.4 10.7 7.1 4-6 151 
11.7 10.4 6.6 4-6 170 
9.5 10.9 i . 4  4-6 103 

10.3 11.3 7.1 4-6 167 
11.5 11.5 7.2 4-6 180 

9.5 10.6 7.3 4-6 109 
10.4 12.0 7.5 4-6 169 
12.2 13.1 7.8 4-6 180 

"Control sample for  B,  D, C, and E, but not for  A ;  Control s i ~ ~ u p l e  for  A contained 29.4% 
solids and had a storage life of 13 days. 

bAdditive consists of a mixture of ortliophospliates, p H  6.5. 

u p  of the ne t  negative charge o n  the micelles, gendered by elertl-ostatic repulsion, a n d  swell- 
a n  effect which conduces to  a n  expansion of ing  b y  osn~osis  i n  view of the  Donnan effect. 
the  micelles a n d  to  s w l l i n g .  Expansion i s  en- The increase in  hydrodynamic v o l u u ~ e  i s  con- 



Life of skimmilk r o ~ ~ r e ~ ~ t r n t e s  (28.3% milk solids) wit11 and ~v i t l~ou t  nd(1cd nl:nlgallous sulfate 

Viscosity Viscosity Tiii~e to 
Co~~cen t ra -  1)efore after reach Storage 

tion of sterili- sterili- Minilllum n~il~inlnm life a t  
MnSO, . H20 z : ~ t i o ~ ~  zation viscosity viscosity 30 C ' Remarks 

( g  per 1011 
g milk 
sol i~ln)  (crn tipotsrs) (da!la) Ir7uys) 

0 9.0 14.3 10.1 4 14 
0.135 8.4 13.8 9 .!I 8 2 6 
0.27 8.0 15.6 10.6 11 .lo Concentrate ex- -. 

hibits plastic 
flow and thix- 
otropy a t  end 
of storage life 

0.54 7.G 49.0 15.3 I:! 12iI Concentrate ex- 
hibits plastic 
flow and thix- 
otropy at end 
of storage life 

All viscosity measureme~~ts  a t  30 C. 
Sterilization temperaturc- 280 F; time 5 see. 
"T ime  in days required for  viscosity to attain a value erlual to t~v i rc  the 111i11inlun1 value. 

TABLE 8 

Influence of various sugars nnd sor1)itol on storage life of HTST sterilized skimmilk roncen- 
trntes (19.2% milk solicls). Sterilization temperature 137.4 C, sterilizatio~i time 15 see 

RTini~~lu~u 
Viscosity Viscosity viscosity Storngr 

Additive before af ter  during life a t  
Atltlitirc- co~ieen t ra t io~~  xt,eriliz:~tio~~ steriliz:ctio~~ storage 30 C 
- - - - 

(g pc,,' 101~ 
$I protl.) (c.rntipoiscs)--- ( ( I ( I ! / S )  

N O I I ~  (control) 

IAnetost! 

$1.6 3.1 3.4 3.4 
Dextrose 24.2 5.2 3.3 -5.3 

Sorbitol 

- -- 

:' C\o:~gula, visil~lc :~ f tc r  124 ( l :~ys;  111a1.krtl co;cgulntio~~ af ter  134 ~lays.  
" T l ~ i c k e ~ ~ i l ~ g  11ut IIO 'o :~gul:~t io~~ obsc~rrwl)lr during stol.age ~~t ' r io( l .  
'Viscosity aftcr 210 tl:rgs-12 rentipoises. 
" Visc.osity a f t n  350 11nys-15 rcntil)oises. 
"Coagnln visil~le n f t e ~  1119 ( l :~ys;  m:irke(l co:cgr~l:~tion after 115 (lnyh. 

sistc.ut with :in illcrease ill visc.osity. The  effect a ~ n a r k e d  t.hic*kelling rffecat is ohservt,d. A t  
of c.hargr. in  c o ~ ~ c ~ r n t t n t e d  n ~ i l k s  is p t~r t i cu la r ly  lowel. caoneentl.atio~~s, such a s  those reported in 
s t r iking wh(211 concentrations of polyphosphatc. this paper ,  the thickening effect which is slna11 
greater  tl1a11 1 g p e r  100 g n ~ i l k  solids ill 3 to  1 i l l  the unsterilieed pr0duc.t is llrorr than  corn- 
i~lillts :IY(> e ~ ~ ~ p l o y e d ,  and in such c o ~ ~ c c n t ~ . a t e s .  ~)ens:lted for by r>ffrcts which take place in  
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TABLE 9 

Effect of various l>l~ospl~;~t idc preparations on storage life of ronrentrated I~omogcnizcrl" 
milk (26' solids) strrilizcd at. 137.4 C fo r  15 src 

Storage periotl 
Al~parc>nt viscosity rcqniretl for : 

Viscosity (:rc>a111 
Reforo After Minimum Onsc~t of to rc:~c.l~ layer 
sterili- sterili- daring viscosity twice af ter  

Sample z:~tio~i z:~tion s tor~gc.  incrr:~se 11linim11n1 70 tl:~gs I' 
~p 

-- (ccn  t ip&sas)-- ( (7 f l ) ls )  fda j ls )  

Concentratccl milk 4.9 16.4 i.0 38 65 fi 

Conee~~tratcd nlilk pins 
0.3370 chemical lecithin 4.9 13.1 6.6 4 1 88 0 

Concentrate11 milk plus 
plus 0.33% chemiral 
eephalin 4.9 14.4 6.1 41 88 0 

Concentrated milk plus 
0.33y0 crude animal 
lecithin 4.:) 16.1 6.2 41 85 0 
- - 

" Samples stored in rnpill:~ry tuhcs and llcld quiescent in vcrtiral ~)osition a t  R O  C. 
Milk homogenized in two stages :ind recycled to yield a ~ ~ r o d n c t  1vitl1 1101nogc.lliz:ltio111go11iz:1ti011 

index of 87%. 
Pliosphnticlyl elloline. 
Pl~osph:~tidyl rthanolnmine. 

TABLE 10 

In~prorenlrnts  of storage lifc effected by addition of rephalin to ~nodif i r~l  milk " c ~ n r ( ~ n t r : ~ t r s  
(26% solids) sterilized a t  137.4 C for  1 5  scc 

Stor:ige period 
Apparc'nt viscosity required for :  -- 

Visrosity 
Refo1.c. After Mininrun~ Onset of to rc.:~ch 
sterili- sterili- during viscosity t\vicsc 

Snnll)le zation zntion storage il~creascs n~ in i~num l<c,nlarks 
. . - . . - - 

( ( , 1 7 1 1  t ipoisrs)--------- ( c l o ~ ~ . ~ )  ( ( ~ ( I ! / . Y )  

Unfore\var~ned concen- 
trate, no c rph~l i l l  3.5 Forms gel Forms gel 0.0 Co:lgula visible after 

sterilizn tion 

Unfore~varmed conccn- 
tratc, with added 
cepllnlin 4.6 11.9 ll.!l !I0 1 3 ;  Higl~ly tllisotropic 

strr~eturc af ter  
sterilization 

Forewarmed concen- 
trate, no cephalin 8.0 1.3 1.3 4!l - - 

1 I 

Fore~varmed eonren- 
trate, with added 
cephalin 3.7 5.1 3.0 4011 400 Extrrlnely fragilr 

structure forms in 
some saml>les 

Additire-co~~taining inilks cont:~in 0.3 g cepl~alin per 100 g u~~conee l~ t ra ted  ~ni lk.  
Viscosity measured af ter  sample l~nrl I~een invertctl tu,iccs. 
"Modified lnilks (ratio between f a t  and protein-4.5 to 2.4) prepare11 hy hlending cream 

and skimmilk with a sgnthctic serum, pH 6.5, ionic strcngth 0.075 containing per liter: 50 g 
lactose, 3.43 g Na1HP042Hz0, 0.75 g citric acid, 2.80 g KC1 and N:IOFI to bring pFI to 6.5. 
Milks homogenized a t  63 C ill t\vo stages-7,500 :lnd 500 pcli. 
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TABLE 11 

Influence of alcohol-insoluble phosphatides on storage life of modified milk ' concentrates 
sterilized a t  137.4 C for 15 sec 

Vis- Vis- 
Phos- cosity cosity Mini- 

phatide before after liium Stor- 
concen- sterili- sterili- vis- age " 

Sanlple tration zation zation c.osity life Remarks 

Modified skimmilk 
concentrates 

Modified whole milk 
concentrate 

Modified whole milk 
concentrate 

Modified whole milk 
concentrate 

Modified whole milk 
concentrate 

-- (ccnt ipoises)- (da!ls) 

Marked body deteri- 
2.1 "1 1.9 162 oration after 179 

days; marked co- 
agulation 

Stirred-out viscosityb 
3.0 5. i  5.3 88 a t  end of 137 days 

-45 centipoises 

Soft, homogenous, 
highly thixotropic 
body prevails after 

3.6 4.0 3.9 3.9 li5 end of storage life. 
Stirred-out viscos- 
ity after 218 days 
-13.3 centipoises 

Time in days for viscosity to reach a value equal to twice minimum vaule observed during 
storage. 

Stirred out by alternately freezing sample in dry ice-acetone bath and thawing. 
'Modified skim prepared by blending 28 lb milk with 10.6 lb of a synthetic serum, pH 6.5 

ionic strength, 0.075 containing per liter: 50 g lactose, 0.46 g citric acid, 2.80 g KC1, 1.46 g 
NaCl, and 0.32 g NaOH. Modified whole milks prepared by mixing 9.5 lb, modified skim with 
0.5 lb butter oil containing graded concentrations of phosphatides. Dispersions of phos- 
phatides in water unstable. Hence, they were dissolved in butter oil which had been separated 
from butter a t  50 C and clarified a t  120 C. Milks holnogenized a t  65 C in two stages-7,500 
and 500 psi. 

niilk concentrates during sterilization and 
storage. 

I n  milks containing cyclic phosphates, re- 
version to  a thinner body takes place largely 
during storage. The stabilizing effect observed 
during sterilization of concentrates containing 
linear condensed phosphates niay be attributed 
to the complexing of calciuln, and thus the 
chain poly$osph~tes, like the orthophosphates, 
function as  stabilizers against heat coagulation. 
The augnlented attenuation of body during 
storage may be postulated to  result from a 
shift in equilibrium favoring intraniicellar sta- 
bilization as opposed to iuterlnicellar interac- 
tion. The thinning out of body is particularly 
pronounced in the concentrate containing the 
cyclic phosphate. Inasmuch as  the cyclic phos- 
phates do not form strong onlplexes with cal- 
c iun~,  the entire decrease in viscosity to a value 
considerably lower than that  of the control 
niilk before its sterilization can reasonably be 

attributed to a type of intra~nicellar interac- 
tion involving voluuie contraction. 

The thickening in concentrates containing 
high concentrations of polyphosphate is re- 
versible in character, for  on diluting the con- 
centrates to the concentration of normal milk, 
the viscosity and smooth texture of the original 
Inilk is restored (data are not recorded in  this 
paper).  Thickening brought about by the ad- 
dition of large quantities of polyphosphates 
increases during storage of the concentrate, al- 
though structure formation is  delayed. 

Antigelation effectiveness per  phosphorous 
at0111 increases with increasing chain length of 
the linear polyphosphates, an  effect which is 
n~ore  pronounced anlong the polymers of short- 
(.hain Imgth. This effect may he associated with 
the greater effectiveness of the long-chain poly- 
phosphates coinpared to the shorter-chain corn- 
pounds as protein precipitants and, hence, to 
their greater affinity for  proteins (8). 
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Adenosine triphosphate is more effective than 
the corresponding sodiutn tripolyphosphate. It 
appears, therefore, that the adenosine moiety 
augments the affinity for  proteins of the poly- 
phosphate grouping. I n  support of this oh- 
servation are the observations of Lev~ton and 
Pallansch on the binding of riboflavin and 
riboflavin phosphate (11).  

Zlaflrtence of p o l y p h o s p 7 ~ a t ~  concentration. 
Storage life of HTST sterilized milk concen- 
trates is significantly increased in the presence 
of added polyphosphate. The increase varies 
with additive concentration, and the rate of 
increase is ~rlore pronounced a t  the lower con- 
centrations. En~ployed a t  a concentration level 
of approsi~nately 0.057, based on the original 
milk, the effect of the polyphosphates with more 
than four phosphorus atolns per chain, is to 
prolong the storage life a t  30 C of 3 to 1 
milk concentratrs from 2 or 3 wk to many 
months and, correspondingly, the storage life 
of two to one concentrates from three o r  four 
months to more than nine months. Limiting 
the effectiveness of the polyphosphates is  their 
slow conversion to the orthophosphates. Inas- 
much a s  the orthophosphates tend to accelerate 
the gelation rate (see Table 6) ,  this net result 
of the hydrolysis of polyphosphates would he 
magnified to  the extent that  the orthophosphates 
are formed. The greater the chain length of 
the polyphosphates, the slower would he the 
hydrolysis to and subsequent accumulation of 
orthophosphates in milk concentrates, and the 
less noticeable would be the contribution of 
increasing orthophosphate concentration to a 
reduction in storage life. The cyclic phosphates, 
because they resist hydrolysis to the chain 
polyphosphates to an appreciable degree have, 
when employed as  additives, the advantage of 
a greater over-all stability (compared to the 
corresponding linear compounds) against con- 
version to  orthophosphates (1) .  

Possibly another litniting factor with respect 
to the effectiveness o f  the linear polyphosphates 
is their complesi~lg affinity for  calcium and 
sinlilar n~e ta l  ions. Inasinnch as calcium ion 
itself possesses antigelation activity, the net 
c%ffect of rornplex forination would be the reduc- 
tion in effective concentrations of both calciu111 
and polyphosphate (1'2). The cyclic phosphate, 
unahle to con~plex with Ca++ to the same degree 
as the linear polyphosphates, a t  least not until 
i t  has been hydrolyzed to the corresponding 
linear polyphosphate, would not he suhjcct to 
the aforementioned li~nitation. 

There is a strong temptation to assoc.i;~tc the 
behavior of the polyphosphates with their cal- 
cium-cnmplexing capacity leading to thc sc- 

questration of calciun~ ions. I n  conflict with 
this idea, however, are these observations: 
added calcium augments storage life, whereas 
added orthophosphates diminish i t ;  the cyclic 
phosphate with its relatively weak coinplex- 
forming capacity is quite effective in retarding 
gelation. I t  appears, therefore, that the ability 
to complex with metals is  a property of the 
polyphosphates which, if related to its anti- 
gelation function a t  all, comes into play as 
result of intramicellar interaction involving the 
fonnation of a calcium caseinatecondensed 
phosphate con~plex. 

Sttitability of pol!lphospkotes nn food addi- 
tires. The addition to evaporated lnilk of sta- 
bilizing salts to the extent of 0.1% by weight 
of the finished product has been legalized in  
the United States. The use of polyphosphates 
as food additives is not novel. Their use to the 
extent of 3-3.596 in processed cheese appears 
to be sar~ctioned in all processed cheese produc- 
ing countries. Kiern~eier and Jlohler not only 
have tabulated the quantities of added con- 
densed phosphates i n  various food products 
(9 ) ,  hut have also examined the question of 
the suitability of these substances as food addi- 
tives, referring to the work of Schreier and 
Noller (15). 

Sfuh i l i zn f io~z  b?l mnnganous salts. Calciutn 
salts stabilize slightly and orthophosphates de- 
stahilize high-short sterilized milk ooncentrates 
against gelation during storage. These salts 
function in the opposite sense during the steri- 
lizatio~i of inilk, the calciuin salts acting to 
destabilize and the orthophosphates to stabilize 
against heat coagulation. 

The effect of divalent iilanganese compared 
with the action of divalent calcium ions is 
quite large. The 8-9 fold extension of storage 
life brought about hp its addition (0.54 g per 
100 g milk solids) to 3 to 1 sterile skilnlii~lk 
concentrate is of the s a ~ n e  order of lnagnitude 
as that observed when the higher polj-phos- 
phates at  the same concentration level are added 
to illilk. The prolongation is  roughly propor- 
tional to the concentration of added >In+-. 

Mn", when added to the concentrate before 
sterilization, brings ahout a significant decrease 
in viscosity in proportion to the quantity added. 
I n  this respect, i t  functions i n  a sense opposite 
to that observed when polyphosphates are 
added to inilk. 31angcanese is known to form 
coinplexes with casein, and to the extent that 
i t  does, it would lower the negative charge on 
the rnicellcs in inilk; a certain amount of con- 
t,raction would he expected as well as a reduc- 
tion in the electroviscous effect, and a loss of 
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water in consequence of the Donnan effect. It 
is doubtful, however, that the contraction in 
n~icellar volume arising fro111 these efferts would 
account entirely f o r  the decrease in viscosity, 
inasniurh as  the charge on the protein is in 
virtue of bound calciuln already redursrd to 
the point where the Donnan effect is sn~:tll. It 
is not u~ireasonable, therefore, to account for  
the ohsrrved decrease in viscosity hy assuming 
that the concomitant contraction in hydrodp- 
namic volun~e is a consequence of cross-linking. 

Sterilieation is att,ended by an  increase in 
viscosity, an increase which remains nearly 
independent of 3,111" a t  low levels of concen- 
tration, and which rises abruptly when the 
concentration of added 3InS0, . H,O reaches 
0.54 g per 100 g nlilk solids. 

Much of tho ohse l~ed  inc.rcase in viscosity 
disappears during storage a t  a. rate which de- 
creases as the concentration of MnSO, is in- 
creased. I f  the inerease in viscosity attending 
sterilization can be ascribed t o  the reversible 
formation of aggregates of lnodificd l~~ire l les  
mediated bv manaanous ions, the suhseqnmt 
thinning out of body ~ i l a y  he ascribed to a rcl- 
versa1 of this process, and age-thiekening to 
the slow internal change in the structurr of the. 
~uicelles followed hy aggregation of the changed 
n~icelles. 

Judged solely fro111 the extent of their t ~ c t ~ o n  
in prolonging storage life with respect to gela- 
tion, n~anganous salts are a s  efficient as the 
polyphosphats. The amount of luangxnese 
added to n pint of ~n i lk  in the preparation of 
I ITST sterilized niilk concentrates ~ o u l d  hc 
f a r  in excess of the an~ount  of manganese 
found in human m t ~ o n s  (16).  

Possessing a nun~hcr  of valence leTels man- 
ganese salts catalyzc the formation of hydro- 
peroxides in the osidation of fa t ty  acid esters 
in anhydrous nonpolar solvents (18). lnas- 
inuch as this reaction is inhibited in the presence 
of polar solvents, an  clfft,ct :~ttrihutcd to the 
forniation of solvates, it nlay very well he that 
in aqueous solution stcbric hindr:~ncr would 
prevent Xn'- frorn functioning as  a natalyst. 

It has heen found that  nlanganrse in butter 
exists in true solution in the serulu phase, 
whereas copper and iron arc bound to the 
colloidal constituents (proteins and phospha- 
tides) of the serum (3 ) .  Thus, i t  is reasonable 
to  assume that  the effect of Inanganese in the 
oxidation of lnilk f a t  would not parallel that 
of copper and iron. 

Garrett ( 5 )  added 0-0.12 nlnr ?IInC12 to a 
liter of nlilk and 0.06 mM Cu", and found that  
the intensity of the oxidized flavor v~hich de- 

veloped in 96 h r  n a s  reduced f r o n ~  a ~ n a s i n r u ~ ~ ~  
of five arhitrary flavor units (111 the ahsence 
of added Kin+.) to zero. Added J1nC'12, unlike 
added copper salts, did not influence the [level- 
o l x n ~ n t  of osid~zed flavor a d v e r d y ,  nor did 
it rat:~lyee the oxidation of ascorhic acid. 

It appears, in view of the aforenlentioned 
evidence, that the evaluation of luaaganous 
salts with rrspeet to whatever flavor changes 
they nrily cmgmdrr in n~i lk  concel~trates nlust 
a.wait further investigation. Concenling the 
utility of such salts ill rrtarding gelation. there 
can he no question. 

Strrbilirc~tion /)!I ])ol!/h!lt71ic2 ~ O I I I ) I O I I I I ~ P .  To 
produce any n~easurahle effrrt in 111i1k concen- 
trates, polyhydric. con~l,ounds co1111)>1rt~d with 
lllanganous salts and po1yphosphatt.s n ~ u s t  he 
used in high concel~tmtions. Xddc.cl to '3 to  1 
sterile lnilk concentrates to thr c,sttrlt of 9.6 g 
per 100 g product the polyhydric c o ~ ~ ~ p o u n d s  
lilctose, sucrose, destrose, and sorhitol rstclnded 
storage life 1.7 to 2 fold. Thc incrrasr in vis- 
cosity (approsinlately 10%) hrouglit about hy 
the addition of these polyhpdric co1111)ounds to 
the unsterile concentrates, reflecting as it does 
the. increase in the viscosity of the continuous 
phase, is in no way connuensurate with thr in- 
crease in storage life. It appears, therefore, 
that the added storage life is not a consequence 
of ;I din~inished ~nicellar diffusion rate ( the  rate 
~vould he inversely proportional to the visros- 
i ty) hut is rather a consequence of certain prop- 
erties possc.ssed in co~nn~on  by thr polyhydric 
con~pounds. 

Present in ~ r ~ i l k  in higher. conrentrations, 
t,hese con~pounds hegin to rxhihit differences 
in hehavior which refltvt diffvrencen in molecu- 
la r  groupings and struc.turt,. Thus, the disac- 
charides lose much of their effecti~t.ness as the 
concentration in 2 to 1 n~i lk  is i~ l ( . r~an t~d  heyond 
17.5 g per 100 g product. Sorhitol hrconles in- 
creasingly effective as its concentration is in- 
creased. An  interesbing feature associ:~ted with 
the use of polyhydlic cwn~pound:: is that in 
their presence, sedimentation is visibly rc.tarded, 
and flocculation such as one may ohsc.rvct in 
control nlilks in the late stages of :tgc~-thicken- 
ing is largely absent. 

I t  would be difficult to interpret the action 
of polyhyd~ic co~iipounds without a s s u ~ ~ ~ i n g  that 
interaction between these compounds and mi- 
cellar proteins is involved. Such interaction 
is indicated in the results with dextran (data 
not included in this paper).  Sterilization of 
destran containing co~lcentratrs results in a n  
appreciable increascl in viscosity not shared 
l ~ y  the control concentrates. 
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Stcibiliiation by phosphotidrq. The participa- 
tion of the lipid phase in coagulation phe- 
nomena has heen the suhject of a previous re- 
port in this series of publications (13).  The 
quasi-inert behavior of this phase with respect 
to  gelation was considered to  indicate the ex- 
istence of two diametrically opposed tendencies, 
one prompting the f a t  globules to behave as 
oriented protein particles, and the other, as 
oriented phospholipid particles. Behaving as 
protein, the lipid phase would tend to pro- 
 note coagulation (a concentration effect) and, 
behaving as phosphatide particles, the f a t  glob- 
ules ~vould tend to hinder the development of 
graininess and structure formation hy inter- 
fering with the free diffusion of interacting 
protein particles. JIany milks behave as  if 
they \$*ere out of balance with respect to the 
composition of the interfacial region. Modified 
milks rich in f a t  and relatively deficient in pro- 
teins nlay be prepared which show this in~bal-  
nncr to an  exaggerated degree. Such milks 
rehpond to corrective measures and improved 
heat and storage stability is realized, as the 
results in Tables 9-11 show, if phospholipid.; 
are added to compensate for  compositional dr-  
ficic,ncies in the interfacial region. 

The rxperilnents in which the protein con- 
tent of the milk was redueed by means of :I 

synthetic serum and the f a t  content was corre- 
spondingly increased, illustrates strikingly how 
the f a t  rather than the protein phase may 
l in~i t  both the heat and >torage stability of 
concentrated ~nilks. 

The possibility of produring highly stable 
n~ i lk  concentrates with a high ratio between 
f a t  and protein is indicated. Such concentrates 
~ o u l d  have the same total solidi as  conven- 
tional HTST sterile concentrate<, and would 
he richer in m ~ l k  flavor. 3luch more work re- 
1n:uns to be carried out i n  this conncction, 
however, for although structure for~nation re- 
quires a definite n~inimum concentration of 
~ntcmcting elements, ~t is unlikely that aggre- 
gate fornlation is likewise limited. 

The two purified phosphatides, lecithin and 
eephalin, appear to be equally effective, al- 
though marked deterioration in hody was less 
noticeable in the cephalin-cont?ining product. 
Equilibrium conditions in the interfacial region 
are probahly reached slowly, if a t  all, and 
consequently variables such as rate and dura- 
tion of heating and cooling, and the manner 
in which additives are incorporated (whether 
in the aqueous or in the f a t  phase, fo r  ex- 
ample) influence results. I t  would be logical 
to ~ncorporatc additives in the lipid phase, fo r  

in this way labile substances arcb protected 
against hydrolysis and precipitation and diffu- 
sion into the interphase is expedited. 

Forewarming, i t  appears, can play il part  in 
the manufacture of HTST concentr:ltc.d inilk 
products no less in~portant than the part i t  
plays in,the n~anufacture of conventional evap- 
or;~ted ~n i lk  (see Table 11). Thus, forca~var~n- 
ing serves to  stabilize HTST nlilk co~lc(>ntriltes 
against heat coagulation, a point of ilnportanee 
(notwithstanding the general i~npression that 
heat st;~hility is not an important factor in 
HTST sterilization), and i t  selves to prolong 
storage life by retarding the developments of 
structure. 

Footmote. Following the conlpletion of the 
studies reported in this paper, the very recent 
and pertinent paper by Hoff et  al. on irradia- 
tion induced gelation b e ~ ~ l n e  available (6 ) .  
31ilk concentrates sterilized by ionizing radia- 
tion, i t  appears, become quite unstahle toward 
heat and coagulate instantly a t  90 C. These 
concentrates ;ire also quite Iahile during storage 
and acquire within days a gel-like structure. 
Inasniuch as HTST sterile milk concentrates, 
unlike irradiated concentrates, are not instan- 
taneously coagulated a t  90 C, i t  would appear 
that irradiation-induced gelation is unrelated 
to gelation in HTST sterilized ~nilk. However, 
in view of the observations of Hoff et al. that 
manganese salts and polyphosphates are effec- 
tive inhibitors of irradiation-induced grlation, 
and in view of the observations recorded in 
this paper on the effects of these compounds 
in I lTST sterilized ~ni lk  concentrates, i t  ap-  
peilrs likelx that the gc.liltion mechanisms are 
~-rl:tted. 

REFEREHCPS 

(1 )  REI,I,, I?.. N., AUDRIETH, 1,. F., ASD HILL, 
0. F. Preparatio~l of Sodium Tetrameta- 
phosphate. Ind. Eng. Cl~em., 44 : 568. 1952. 

(2) DFA~CKOFF, L. P., AND REES, L. H. Testing 
Ho~nogenizatio~l Efficiency 1)y Light Trans- 
nrission. The Milk Dealer, 46 : (10) 61. 1957. 

( 3 )  EILERS, H., SE-4~, K. N. J., AND VAN DEX 

W-&ARDEN, M. Chemical and Pl~ysieal In- 
vestigations on Dairy Prodnrts. Elserier 
Publishing Co., Inc., Xew York, S. P.; 
Anisterilam, the Setherlands. 1!)+7. 

(4 )  FOLCH, J. Brain Cephalin, h Mixture of 
Phosphatidcs. J. Rial. Chcm., 14.6: 35. 1942. 

( 5 )  GARRETT, 0. F. SOIIIC Factors Affecting the 
Stability of Certai~l Milk Properties. V. 
Interrelation of Certain Metals : L I L ~  Me- 
tallic Ions and the Development of Oxidized 
Flaror in Milk. J .  Dairy Sci., 24: 103. 1811. 

(6 )  HOFF, J. E., SITSYICH, J., PROCTOR, 13. E., 
AND GOLDBLITIX, S. A. Radiation Preserva- 
tions of Milk. XT. Stuclies on the Radia- 



1056 ABRAHAM LEVITON AND 31. J. PALLAKSCH 

tion-Induced Gelation of Concentrated Milk. 
The Effect of Polypliospliates. Food Tech- 
nol., 14:  27. 1960. 

(7)  JACOBSEN, C. F., AND CHRISTENSEN, L. K. 
Influence of Temperature on the Urea De- 
naturation of B-Lactoglobulin. Nature, 161: 
30. 1948. 

(8 )  KATCHYAN, B. J., AND VAN WAZER, J. R. 
The "Soluble " and "Insoluble" Polyphos- 
phates of Yeast. Biochim. e t  Biophys. Acta, 
14 : 445. 1954. 

(9)  K I ~ E I E R ,  F., AND MOHLER, K. Zur Ver- 
wendung der Polyphosphate bei Lebeiismit- 
teln. 2. Lebensm. Untersuch. u.-Forscl~., 
106 : 33. 1957. 

(10) LEVITON, ABRAHAM, AND PALLANSFH, M. J. 
Laboratory Studies on High Temperature- 
Short Time Sterilized Evaporatcd Milk. I. 
Easily Constructed Eccentric Falling Ball 
Type Bomb Microviscometers Suitable fo r  
Containing Biological Materials During 
Sterilization and Storage. J. Dairy Sci., 
43: 1389. 1960. 

(11) IJEVITON, ABRAHAM, AND PALLANSCH, M. J. 
Binding of Riboflavin and Riboflavin Phos- 
phate by the Proteins of Milk. J. Dairy 
Sci., 43 : 1713. 1960. 

(12) L ~ I T O N ,  ABR~HAN, AND PALLANSCH, M. J. 
High Temperature-Short Time Sterilized 
Evaporated Milk. 11. Laboratory Tech- 
liiques fo r  the Preparation and Study of 
Sterile Evaporated Milk. J. Dairy Sci., 
44 : 442. 1961. 

(13) LEVITON, ABRAHAM, AND PALLANSCH, M. J. 
High-Temperature-Short-Time S t e r i l i z e d  
Evaporated Milk. 111. The Influence of 
the Lipid Phase on Heat  and  Storage Sta-  
bility. J. Dairy Sei., 44 : 633. 1961. 

(14) XOJONNIER, T., AND TROY, H .  C. The Tech- 
nical Control of Dairy Products. 2nd ed. 
Mojonnier Bros., Chicago, Illinois. 1925. 

(15) SCHREIPIR, K., AND ~ O L L E ~ ,  H. G. ArcIi. 
Exptl. Path.  Pharmakol., 227: 119. 1955. 

(16) SMOLYANSKII, B. L. The Hygienic Sig- 
nificance of Manganese Content of Rations 
in  Pioneer Camps and in Manual Training 
Schools. Trudy. Leningrad. Sanit.-Gigien. 
Med. Inst., 45: 25. 1958. [C. A., 53: 
1425511. 1959.1 

(17) THORNTON, M. H., JOHNSOK, C. S., . 2 m  
EWAN, M. A. The Component Fa t ty  Acids 
of Soybean Lecithin. Oil & Soap, 21: 85. 
1944. 

(18) URI, K. Metal Ion Catalysis and Polarity 
of Environment in  the Aerobic Oxidation 
of Unsaturated Fa t ty  Acids. Nature, 177: 
1177. 1956. 

(19) VAN WAZER, JOHN R. Structure and Prop- 
ertics of the Condensed Phosphates. 111. 
Solubility Fractionation and Other Solu- 
bility Studies. J. Am. Chem. Soc., 72: 647. 
1950. 

(20) VAN WAZER, JOHN R., AND CALLIS, CLAY- 
TOS F. Metal Complexing by Phosphates. 
Chem. Revs., 58: 1011. 1958. 

(21) VAN WAZEFL, JOHN R., G R ~ I T H ,  E .  J., AND 
MCCULLOUQH, J. F. Structure and Prop- 
erties of the Condensed Phosphates. VII. 
Hydrolytic Degradation of Ppro- and Tri- 
polyphosphate. J. Am. Chem. Soe., 77: 287. 
1955. 

(22) VAN WAZER, JOHN R., AND HOLGT, I(. A. 
Structure and  Properties of the Condensed 
Phosphates. I. Some General Considera- 
tions About Phosphoric Arids. J. Ani. 
Chem. Soc., 72 : 639. 1950. 



C A R B O H Y D R A T E  M E T A B O L l S M  O F  L A C T I C  ACID CULTURES. ' .  ' 
I. E F F E C T S  O F  A N T I B I O T I C S  O N  THE GLUCOSE,  G A L A C T O S E ,  

AND L A C T O S E  M E T B R O L I S M  O F  STREPTOCOCCUS LACTIS 

K. M. SHAHASI .\SD J .  R. VAKIL 
Department of Dairy Husbandry, T'liiversity of Nebraska, Lincoln 

SUMMARY 

Streptococctts lactis U S  inetaholized glucose, galactose, and lactose and pro- 
duced varying alnounts of lactlc, forinic and acetic acids, carbon dioxide, ethanol, 
and glycerol. Lactic acid constituted the iilajor product, accounting for  26 to 
93% of the lnetabolized sugar. Possible mechanisms of production of the 
various ~netabolites are discussed. Under the conditions of the study, S .  lactis, 
norn~ally a hontofern~enter, functioned as a heteroferinenter. The results indi- 
cate that the organisnl metabolized the sugars partly through classical glycolpsis 
and partly through the hexosenionophosphate shunt pathm-ay. 

Penicillin and streptomycin inhibited almost cornpletelp the growth of the 
organism, the utilization of carbohydrates, and the production of various 
nletabolites for the first 18 to 24 hr. However, upon extended incuhation u p  to 
48 hr, the organisnl p e w ,  n~etabolized sugars, and produced acid and the various 
nletabolites. Tn general, in the presence of the residual antibiotics, the emerging 
cells produced lactic acid and carbon dioxide a t  a reduced rate. Penicillin was 
more inhibitory toward the fermentation of the inonosaccharides than toward 
that of the disaccharide, and the reverse was true for  streptomycin. Aureolnycin 
and terralnpcin inhibited co~npletely the growth, the sugar metabolism, and 
the acid production up  to 48 hr  of incubation. 

Fermentation patterns of Streptococcus lactis 
have been found to vary from strain to strain 
under similar conditions of growth and also 
in the same strain under different conditions 
of growth. Platt  and Foster (15) and Ange- 
lotti (2 )  observed that S. Iactis, when grown 
on different carbohydrate substrates, produced 
fortnic, acetic, and hutyric acids, acetoin, di- 
aretgl, n-butanol, ethyl alcohol, glycerol, and 
carhon dioxide in  addition to lactic acid, indi- 
cating that S. lactis, nor~nally a horuofermenter, 
~netaholized sugars heterofernlentatively. Wiken 
(21) and Kood (22) have reported that there 
exists a thin or diffused line of de~narcrltion 
hetween honlofennentative and heterofermenta- 
tlre lactic organisms. 

Effects of antibiotirs in milk and on starter 
cultures have been reviewed by Albright, 
Turkey, and Woods (1). I-Iowever, most of 
the reviewed articles concerned only with 
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the study of the inhibition of the acid produc- 
tion hy antibiotics in milk, and verT little has 
heen reported on the mode of action of anti- 
biotics on the carbohydrate metabolism of S .  
lac ti,^ or on different metabolites produced by 
S. lactis. Angelotti (2)  observed that, concomi- 
tant with the developnlent of resistance to ter- 
ramycin, S. lactis partially lost its ability to 
metabolize sugars and produce acid. Shahani 
(17) reported that terra~nycin inhihited very 
markedly the aerobic utilization, hut very mildly 
the anaerobic utilization, of carhohpdrate hp 
8. lactis. Also, the antibiotic inhihited very 
severely the activity of young cells, hut had 
little or no effect upon the activity of the rcst- 
ing cells, indicating that terramycin ~iiight be 
more inhibitory toviard protein metaholisni than 
rarbohydrate metabolism. 

Alhright et al. (1) and Gale (5), in their 
reriew articles, reported that penicillin and 
polylnyxin inhibited the cell wall or  melnbrane 
formation of several microorganisms and that 
i~urco~npci i~ ,  terra~nyciu, streptonlyciu, and ' Supported by a grant from the U. S. Public 

ITcaltl, Services (National Institutc,s of Health). cllloro~nycetin inhihited the nucleic acid or pro- 

~ ~ ~ ~ ~ , ~ ~ ~ d  with the approval of the Director tein synthesis. However, all the studies re- 
no. 1240, journal series, xebraska ~ ~ ~ i -  viewed were of ~nirroorganisms other than lac- . - 
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The purpose of this investigation was to 
study the differrnces in the carbohydrate-me- 
taholic patterns of S. lnctis nhen grown on lac- 
tosr and on its constituent ~nonosaccharides, 
glucose and galactose, and to study the effect 
of several antibiotics upon these nletaholic 
patterns. 

METHODS 

C~tlt~cve ( o ~ l  rnerlicr for  f~~nielzttstEo9~ strtrlirs. 
Sfreptococcrrs l ~ c t i , ~  strain U S ,  obtained from 
the Ilepartnlent of Bacteriology, University of 
Sebraska, was used throughout this study. I n  
the initial stages, three ~nedia-milk nledium, 
lilicro inoculu~ll hroth (Difco), and the A P T  
~nediuili of Evans and Sivr.11 ( 4 ) ,  as nlodified 
by Platt  and Foster (l:i), were colilpared fo r  
use in the growth studies. The APT medium 
was firiallp sc~leeted for use hrcause of the con- 
xistelley of the results ohtained. The medium 
contained 1% (\v/v) glucose, galactose, or lac- 
tose :IS thr  only carbohydrate source. 

The culture of S. lnctis was maintained on 
st~ril t .  Inilk 1llediu111 and transferred every 1 5  
days. Prior to its use i n  growth studies, the 
culture, was transferred three times in the APT 
1 ~ 0 t h  ( p H  6.8) containing 1% of the carbo- 
hydrate under study and incubated a t  30 C. 
I+rn~entation studies were carried out in 250-1111 
Erlennleyer flasks containing 95 n11 of the 
sterile medium inoculated with 5 1111 of an  18-hr 
hroth culture of 8. lnetis (18-20% transnlission 
at  640 mp) and incubated a t  30 C, in the stn- 
tionary condition. In  the trials dc,signrd to 
study the effect of antibiotics on tho ~net;~bolisnl 
of rarious sugars, 0.05 to 0.1 1111 of an 
aqueous solution of pclllicillirl, strrptoniycin, 
aureolnycia, or terral~~yciri  was acldrcl to the 
flasks before incuhation to yirld ten units or 
10  pg of an  antibiotic per nlillilitcr. To the 
control flasks was :1dtlrd an equal amount of 
sterile water. At  irltrrvills of 6, 12, 18, 24, 36, 
and 48 h r  of incubation thc flasks mere re- 
nrove(1 for  v;lrious analyses. 

Ali,trl,i/tical w~~thorls. The rate of growth in 
the f r r ~ ~ ~ r n t e d  hroth was determined turbidi- 
~ ~ ~ c ~ t r i c a l l y  a t  640 Inp. The 1,aeterial cells were 
i.r~lloved fro111 the fernlented broth by centrifu- 
gntion, and the superniltant v a s  analyzed for  
total titr:~table acidity, residual sugar, and dif- 
fc.rc.rit nretabolic products. 

The total titratable acidity was deternlined 
in an  aliquot by titrating i t  against a 0.1 s 
alkali. Lactose was est.iulated by Folin and 
Wu's method as described by Hawk et al. ( 9 ) ,  
glucose and galactose by Kelson's nlodification 
of Somogyi's method (14),  and lactic acid by 
the method of Barker and Summerson (3) .  

For  deterl~~ining volatile acids, the paper chro- 
~llatogr;lphic method of Kennedy and Barker 
( l l ) ,  applied to the distillate of the fenlienta- 
tion hroth, revealed that i t  contained ouly 
ncrtir and fornlic acids. Total acids were de- 
ternrined in the distillate by titration; for~llic 
:~cid was deternlined by the eolorirnetric method 
of Gl.:lut (6 )  and hy difference acetic acid mas 
rstinlated (1.5). Glycerol was determined by 
the 111et1iod of Lanibert and Seish (12).  Cnrboa 
dioxide and neutral volatile co~npounds wcbrc? 
deterniined by the nlethod of Neish (13).  The 
deternlination of neutral volatile rornpoullds 
like n-butanol, diacetpl, acetoin, n-prol)i~llol, 
and ethanol involved distillation of the fer- 
lnented hroth, relite-xatrr colu~nn ehronlatog- 
raphy of the distillate, :~ud  dicdhromate oxitla- 
tion of different compou~ids present in differeut 
frartions of thr elu:~te oht;lilled froin the celite 
colun~n. The n~ethod revcviltbd th:lt only ethanol 
was present. 

RESULTS 

H n t ~  o f  grolr,tk, sicgrcv irfilirrctio?~, nxrl ncitl 
pvo(lti(~tiol~. The averngcb ~sesults of four to s i r  
serirs of trials with each carbohydrate and 
t~ilcli :~~~tihiotic,  are presented in Figure 1. 111 

the :lhst.nce of any antibiotic, the organisni was 
foiintl to grow luxuriantly in all the three su- 
g:lrs. Although, ill the initial stages of incu- 
h:ltion, there were sollie differences in thcl 
gro~vtli rate of the organism in the three ~lledi:~, 
a t  tht, end of 48 h r  the growth in all tIll,c.cn 
111tdia was ahnost the same (Figure l a ) .  

I n  the earlier stages of incuhation, tllr or- 
ganisni inetaholized glucose and lac?toscl 111orr 
rapidly than galactose. Ho\vevrr, a t  the cud 
of 46 hr  of incubation, the organis~n utilizrtl 
an average of 91, 88, and 83% of glurnsc., lnc- 
tose, and galactose, resprctivcly. 

The ~naxi inun~ tot:rl f i t rnfahl~  ilridity oht i~i~i t~d 
in fenuentations of thc three c~arhohpdrates 
x a s  aln~ost the S ~ I I I C ,  diffrrirlg o111y ill the tinle 
required to reach the nlnxin~u~n level (Figure 
l e ) .  Tn all three sugtlrs thr  1llaxi1llu111 acidity 
x:ts attained in 24 to 36 hr. I n  galactose and 
lactost,, the total acidity decreased slightlj- 
after  36 h r  of incuhatiori; whereas, in glucose, 
onre thr  initial nrnxi~nuln peak had been reached 
110 d t~ l . r i~sc  in aridity ul:is observed u p  to -4s 
h r  of incuhation. Tn general, although the 
ol-g:111is111 ~netaholieed galactose more slo\vly. 
its ratr  of growth and total acidity produced 
were conll)arahle to those obtained in the pln 
cosc or lactose broth. 

Gtfecf of c~latibiobicn. I11 Figure 1 are also 
presented data of the inhibitory effects of peni- 
cillin and streptonipcin upon the rate of growtht 
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FIG. 1. Rate of growth, carbohydrate metabolism, and acidity production of Streptococcirs 
laclzs in tbc allsence ant1 in the presence of antibiotics. 

5ugar utiliz:~tion, ;1nd acid produetion of S .  
ln ( ' t i s .  Thr other two antibiotics, aureomycin 
ttnd terralnycin, inhibited eotnpletely the growth 
ilnd carbohydrate ~~ie tabol isn~ of S. ltrctis dur- 
ing the entlrch 48-hr incubation period. 

I n  glucose or galactose broth, penicillin in- 
11ihitc.d completely thr  growth, sugar utilization, 
and i~cid product~on u p  to 24 h r  of Incubation, 
and in laetosr, u p  to 18  h r  of incubation, after 
\vhieh the organis111 started growing slowly, 
~netaholizing the carbohydrates and producing 
acid. I Iowev~r ,  although the organist11 showed 
growth, its \c.n\itivity towards the antibiotic 
was further evitlcnced by li~orphologic ch;u~ges. 
I n  plaee of the nonnal regular cham of cocci, 
the emerging cells became elongated and swol- 
len, with a tendency towards beconling Gram- 
urgative. 

After 18- and 24-hr incubtttion periods, the 
growth mediurri was assayed fo r  the antibiotic 
concentration, and it was observed that the 
medium still contained 60 to 70% of the added 
antibiotic. The fact  that after the initial com- 
plete inhibition of growth for  1s to 21 hr  the 
organism could multiply in the presence of the 
antibiotic, and the organism had changed in 
~norphology and in Grarn-staining, indicate that 
the growth may hare been due to the nlultipli- 
cation of emerging ntutilnts. 

At  tbc. end of 36 h r  of incubation, the growth 
of the culture v a s  found to hare been retarded 
in the presence of penicillin by 80 to 92% in 
the three media. At  the end of 48-hr incuha- 
tion, the inhibition still persisted but to a lesser 
drgree. I n  general, penicillin inhibited the glu- 
cose or galactose n~etabolisnl more severely 
th:tn the lactose nrctaholisn~. 
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Strepton~ycin also inhibited completely the 
growth of the organism, but only up  to 18  hr, 
following which the organism grew slowly, uti- 
lizing the three sugars and concon~itantly pro- 
ducing acidity. However, the organism did not 
develop any changes in lriorphology or in Gram- 
staining, as observed in penicillin. Compared 
to penicillin, .jtreptomycin was less inhibitory 
towards the glucose or  galactose inetabolism 
but more inhibitory towards the lactose metabo- 
lisin. 

Pmdlrctiola of vaetabolites.  Data rela- 
tive to the p I l  changes and the production of 
various metabolite? by S. lnc t i s  are presented 
in Table 1. For  the sake of comparison, the 
per cent sugar metabolized was calculated in 
ternms of p ~ / 1 0 0  ml broth and is also presented 
in  Table 1. 

During the carbohydrate ~imetabolism of S.  
lrcctis with the increase in the acidity, the p H  
of the mediuin decreased from the initial value 
of 6.8 to 3.9 or 4.0, after which it remained 
fairly stationary. 

S.  lnctis produced lactic acid as the major 
~netabolic product, along with varying concen- 
trations of fonmiic and acetic acids, glycerol, 
ethanol, and carbon dioxide. I n  glucose or 
galactose fermentation, the yield of lactic acid 
obtained was maximum a t  36 h r  of incubation, 
after which i t  declined slightly. I n  lactose me- 
tabolism, however, continuously increasing 
yields of lactic acid were observed up  to 48 h r  
of incubation. 

L)nring the glucose or lactose fermentation, 
the formic acid production increased u p  to 36 
hr  of incuhation, then declined. Considerably 
lllore fonnic acid was produced during galac- 
tose or lactose fermentation than during the 
glucose fermentation. 

The production of acetic acid or carbon di- 
oxide was a continuous process throughout the 
fermentation of the carbohydrates. Consider- 
ably more acetic acid was produced during 
galactose fermentation than during the glucose 
or lactose fermentation; whereas, illore carbon 
dioxide was produced during the lactose fer- 
nientation than during the fern~entation of the 
n~onosacchasides. 

Anillpsis for  several neutral volatile prod- 
ucts revealed that only ethanol was produced; 
contrary to the observations of the previous 
~vorkers (2, 15 ) ,  the organism did not produce 
any detectable concentrations of n-hutanol, n- 
propanol, isopropanol, diacetyl, or  aeetoin. I n  
glucose and lactose media, a high level of eth- 
anol was produced within the initial 12 h r  of 
incubation, which remained fairly stationary 
thereafter; whereas, in galactose medim11 the 
ethanol production continued up  to 48 hr. 
Nearly I1 to 12  tilimes more ethanol was pro- 
duced in galactose fermentation than during 
the fermentation of the two other sugars. 

While glycerol production progressed during 
the entire 48 h r  of glucose fermentation, during 
the galactose or  lactose fermentation i t  reached 

TABLE 1 
Glucosr, galactose, and lactose fermentation patterns of S. lnctis 

Metabo- 
11icnl)a- lized Ferme~~tntion products par/lO0 nll medium 

tion sugar -- 
time ra1/100 ml Cnrhon 

Substrnto I )  pIT medium Lnetie Formic Acetic dioxide Et11:lnol Glycerol 

Galactose 6 4.9 
12 4.4 
18 4.2 
24 4.1 
36 4.1 
48 4.0 

Laetose 6 4.3 
12 4.2 
18 4.2 
24 4.0 
36 4.0 
48 4.0 
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the ~ n a s i ~ n u m  level within 1 8  to 24 hr,  then 
declined. 

Effects of antibiotics ~cpo~z the production of 
1.arlot4s metabolites. I n  Tables 2 and 3 are 
presented the data relative to the inhibitory 
effects of penicillin and streptomycin, respec- 
tively. Simultaneous with the inhibition of 
growth and sugar metabolism, the antibiotics 
~nhibited con~pletely the production of the vari- 
ous inetabolites during the initial 1 8  to 24 h r  of 
incubation. Once the organism started to grow 
in the presence of the antibiot~cs and to metabo- 
lize sugar, it produced all the metabolites that 

produced in the absence of the antibiotics. 
As presented in Table 2, a t  the end of the 

48-hr incubation period, penicillin had retarded 
significantly the production of lactic and acetic 
acids and carbon dioxide in all the three media. 
The production of the other n~etaholites was 
affected to a variable degree. The antibiotic 
inhihited strongly the formic acid production 
of the organism in  the galactose broth, had no 
effect on the formic acid production in the lac- 
tose broth, and had a stimulatory effect on the 
fonnic acid production in the glucose broth. 
The antibiotic retarded the production of eth- 
anol in the galactose and lactose fermentation, 
hut stinlulated i t  in the ease of glucose fer- 
n~entation. Similarly, while glycerol produc- 
tion was inhibited in the glucose broth, i t  was 
\tiniulated in the galactose and lactose broths. 

Streptomycin also inhibited sugar metabolis~n 
and the production of various metabolites (Ta- 
ble 3 ) .  Compared to penicillin, streptomycin 
was less inhibitory toward the metabolisln of 
the monosaccharides than toward the metabo- 
lism of the disaccharide. A t  the end of 48 h r  
of fermentation, streptomycin had inhihited 
significantly the lactic acid production in lac- 
tose broth (72%), but in glucose broth i t  
showwd only mild inhibition, and in galactose 
broth the lactir acid production was stimulated. 
Thr  antibiotic inhihited the production of other 
~lietabolites either mildly or sho\ved a stimu- 
latory effect. 

DISCUSSIOS 

S. lactis grew at  almost the same rate in glu- 
cose, galactose, o r  lactose broth although, on a 
ll~olar basis, lactose was metabolized a t  about 
half the rate of the monosaccharides (Table I ) ,  
5lnce the molecular weight of the disaccharide 
is about twice that of the monosaccharides. 
When grown on any of the three carbohydrate 
sources, the organism produced almost the same 
amount of total titrable acidity but different 
alnounts of formic and acetic acids, carbon 
dioxide, ethanol, and glycerol. The fact  that 

the organiinl produced s i ~ n i l a ~  compounds, al- 
though the amounts were different, in all the 
three media, indicates that  the three carbohy- 
drates were metabolized by the orgnnis~n through 
si~nilar pathways. 

A transition of S. Zactis cultures from a 
hotnofermentative to heterofermrntative type 
as a result of a variation in carbohydrate source 
1s characteristic. The production of metabolitei 
other than lactic acid indicates that under the 
conditions of this study S. lactis, nortnally a 
homofennenter, functioned as a heterofennmter, 
as has been reported fo r  several itreptococci 
(2, 15). Also, in another study, Shahani and 
Vakil (18) observed that S. lactis possessed 
the lactose dehydrogenase systeln n h ~ c h  con- 
verted lactose to lactobionate, and the latter 
produced gluconate and galactose. The organ- 
is111 was able to utilize lactobionatr and glu- 
eonate and produced amounts of fermentation 
products comparable to those ohserved in the 
present study. These observations suggested 
that S. lnctis utilized the carbohydrates partly 
through the Etnbden-Meyerhof cycle and partly 
through the hexose monophosphate pathway. 

The rate of lactic acid production was mark- 
edly faster in the earlier than in the later stages 
of incubation. This could he hecause after 
about 1 8  h r  of the incubation period essentially 
resting cells a re  ~netabolizing sugar in a me- 
dium with a p H  of 4 or  below-a condition 
not optimuln fo r  the lactic acid production. 
The lactic acid production accounted fo r  as  
~nuch as  26 to 93y0 of nretabolized sugar. Other 
workers (8, 1.5, 20) have shown that 78 to 
98% of metabolized glucose and 21 to 57% of 
metabolized galartose were converted into lactic 
acid. 

I n  the present investigation, the other me- 
tabolites produced, in the order of the amount 
of sugar metabolized, were glycerol, acetate, 
carbon dioxide, formate, and ethanol. Five to 
257, of the metabolized sugar was converted 
into glycerol and 0.3 to 13% into each of the 
other compounds. 

Two possible pathways of thc. fonnate pro- 
duction have heen suggested (20, =)-one by 
phosphorot~lastic cleavage of pyruvate into 
formate and acetate, and the other by the re- 
versal of formie hydrogenlyase action, as shown 
in the following reaction: 

HCOOH formic hydrogenlyase .. IT, + CO, 
Y 

The organism produced both acetate and for- 
mate as well as carbon dioxide. However, no 
efforts were made to determine how formate 
was produced by S. lartis. 
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Gunsalus i ~ n d  Siven (8)  and White et  al. 
(200) obst,rved that wh~ le  n~etabol~zing glucose 
o r  galactose a t  p H  7.0 to 9.0, Strrptococcus 
liqttefrccwtzs and Streptococ~ctts pllogenps pro- 
duced formate, acetate, and ethanol in the ratio 
of 3:l :I. IIo~vever, a t  a lower p H  they did 
not observe iuch a relationship. They sug- 
gested that slnee the combined value? f o r  ace- 
tate and ethanol equaled the formate, they may 
hare originated from a three-carbon precursor, 
possibly pyruvatc (7). However, Platt  and 
Foster (15) observed a much lower Cl (formate 
+ GO,) :CI (acetate + ethanol) ratio, which 
they avrihed to a possible C0,-fixation. I n  
the pre4ent study, the observed CI:CI ratios of 
1 .3 : l  in the glucose rnetabolisni and 1:2.2 in 
the galactose ~netabolism seem to proxi~nate 
the find~ngs of the previous workers. 9190, as  
ohsellred by Pla t t  and Foster, C02  rather than 
formate was almost always the major oxidized 
product. 

Preliminary studies indicated that S. lactis 
used in this work possessed an  aldehyde de- 
hgdrogenase-alcohol dehydrogenase system, as  
v a s  shown to be present in beef liver (16) and 
in 8. pyog~nes  (20).  Also, the finding that  
acetate was present i n  higher concentrations 
than ethanol corroborates the obsei-vations of 
White et al. (20).  It appears that S. lactis 
oxidized ethanol to acetate, as  was reported fo r  
S. liqttefaciefzs (8). 

On the basis of the present data, the exact 
pathways of formation of the various lnetabolic 
products cannot be established. The above dis- 
cussion presents possibilities fo r  future lines 
of approach which will be considered further 
in the subsequent reports of this series. 

6. lactis UX was sensitive toward all four  
antibiotics. Aureomycin and temmycin  in- 
hibited the organism completely fo r  48 h r  of 
incubation (maximum incubation studied). 
Penicillin and streptomycin inhibited its growth 
and its carbohydrate metabolis~n fo r  1 8  and 24 
hr, following which the organisin grew and me- 
tabolized the sugars, but a t  a reduced rate. 
Since a t  the end of 1 8  to 24 h r  of incubation 
the medium still contained 60 to 70% of the 
added penicillin o r  streptomycin, the emerging 
growth may have been essentially due to the 
growth of mutants capable of growing in  the 
~ned iu~ i i  containing antibiotics. A t  the end of the 
48 h r  incubation in the media containing penicil- 
lin, the production of lactate, carbon dioxide, 
and acetate had been retarded, and the produc- 
tion of the other metabolites had been affected 
to a variable degree. On the other hand, in the 
streptomycin series, the carbon dioxide produo- 

tion had heen retarded in all three carbohydrate 
media, and the lactate production had heen re- 
tarded in the lactose medium. I n  general, peni- 
cillin was more inhibitory toward the metabo- 
lisln of the nionosaccharides than toward that 
of the disaccharide. However, the reverse was 
true in the case of streptomycin. 

Gale ( 5 )  reported that penicillin impaired 
the synthesis of cell wall ~naterial, which Strom- 
inger (19) has recently confinned to he pri- 
ninrily due to the failure of the incorporation 
of UDP-X-acetyl ducosaminelactyl peptide into 
cell wall in the presence of penicillin. The 
observations that penicillin caused S. lactis 
cells to become elongated and 51vollen are in 
agreenlcnt with the report of Hunter (10) and 
Gale ( 5 ) ,  who suggested that the elongated or 
swollen cell formations might be due to the 
failure of the cells to complete cell-division or 
due to  osmotic damage to the cells effected by 
penicillin. 
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METHOD FOR REMOVING TODTNE 131 FROM MTLK 

G. K. MUR.THY, J. E. GILCHRIST, AND J. E. CAMPBELL 
Milk and Food Research Program, Robert A. Taft Sanitary Engineering Center 

Cincinnati, Ohio 

SUMMARY 

Fresh samples of r a n  whole milk containing iodine"' (either added and 
stored fo r  24 h r  a t  4 C before use, in vivo labeled, or market milk samples 
contaminated with fresh fallout) were passed through a column (2.0 X 4.8 cm) 
containing 1 5  rnl of Dowex 2-X8 anionic resin previously charged with an  
aqueous solution containing NaCl, NaH,PO,, and Na3C,H,0, at p H  6.6. The 
concentration of each anion in the charging solution expressed in m ~ / l i t e r  was 
4.03 ( m ~  Cl/liter) + 4.64 ( n i ~  inorganic P/liter) + 20.4 ( m ~  citrate/liter), 
where the expressions in parentheses represent the composition of the milk to 
be treated and the numerical coefficients provide for  the difference in affinity of 
these anions for  the resin. 

Analysis of treated milk indicated that approximately 98 f 2% of I" was 
removed from 120-130 resin bed volumes of milk (and about 95% from 230 
resin bed volumes). The removal of 1'" did not vary with flow rates of 5-20 1111 
per min, and the anionic composition was essentially unchanged. Also, the rate 
of removal was not affected by temperatures, which ranged from 1-30 C, indi- 
cating that cold temperatures may be maintained during the process, thereby 
minimizing bacterial growth. All the 1'" in milk was removed except the protein- 
bound 11", which was not available for  ion exchange. Although the protein- 
bound Ilm in milk from individual cows may vary from 0-10%, i t  is negligible 
in  market milk contaminated with fresh fallout. The flavor of resin-treated milk 
was comparable to that of untreated milk. The absorbed 1'" on the resin may 
be stripped with 2 N HC1 piior to resin regeneration. 

Murthy e t  al. (16) described a method fo r  
removing cationic radionuclides (SrW, Bal", and 
Cs13') from milk. A method for  the removal of 
iodine'" (I1") is described in  this paper. 

Of the several fission products formed from 
nuclear weapons testing and nuclear reactor 
accidents, the only anionic type of radionuclide 
observed in  measurable amounts in  milk is 
11= (2, 19) .  Although the International Com- 
mittee on Radiation Protection had set a maxi- 
mum permissible concentration (MPC) of 2,000 
ppc/liter fo r  1''' (9, l o ) ,  the Federal Radiation 
Council has recently published guide lines in 
which the acceptable levels of population ex- 
posure fo r  1lg have been substantially de- 
creased. Recognizing that similar concentra- 
tions of IlS' would give a higher dosage to the 
smaller thyroid glands of children, because of 
size and sensitivity, than to those of adults, 
the council has recommended 100 ppc of Iln 
as a n  average maximum daily intake. Thus, 
the annual dose to the thyroid of an  exposed 
population (children) would be 0.5 rem (5). 

Received for publication June 29, 1962. 

1( 

The nature of IIB1 in milk of various species 
of animals has been reviewed (13). I n  cows' 
milk, 90-100% of the 1'" is  in the inorganic 
form as the iodide and the remainder is bound 
with the proteins. 

I n  several methods for  the removal of IIg, 
ion-exchange resins in both column and batch 
techniques have been employed. I n  addition, 
an  electrolytic process in which ion-exchange 
membranes are used has also been investigated. 

Column experiments with commercially avail- 
able synthetic ion-exchange resins in  the chlo- 
ride form removed 96-98% of the 1''' from milk 
labeled in  vivo and from milk labeled in vitro. 
The presence of nonionic 11= in milk resulted 
in a slightly lower removal from that labeled 
in vivo than from that labeled in vitro. The 
removal of 1'" was found to be independent 
of flow rates (3) under the experimental con- 
ditions studied. 

Batch process studies with ion-exchange res- 
ins in the chloride form removed 89.9-93.0% 
of the 1'" from milk labeled in vivo, hut the 
anionic composition of the milk was altered 
considerably. An increase of 50% in chloride 
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and decrease of 12% in phosphate content 
were observed (4) .  

When nlilk was treated in inemhrane cells 
consisting of a ca t io~i-anion-animat ion sys- 
tem, approxiniately 60-70% of the 1'" was re- 
moved a t  an  applied voltage of 1 4  v and 99.8% 
a t  50 v. This t re i~t~nent  produced no changes 
in taste, odor, pII, appearance, density, or 
sodium content; ho~-erer ,  the chloride content 
increased fro111 60 to 100 ppm and there was 
bacterial spoilage (8) .  

These experi~nentc; shox-ed that synthetic ion- 
exchange resins will remove 1'" from milk, but 
its anionic co~nposition is drastically altered in 
the process. Equilibration of a suitable anionic 
exchange rrsin with a synthetic solution con- 
taining chlorides, citrates, and phosphates under 
appropriate conditions seen~ed necessary fo r  
removing I"' without significant changes in 
the anionic composition of the ~nilk. An in- 
vestigation has resulted in the  neth hod dtwrihed 
here. 

EXPERIhlENTAL PROCEDURE 

Mtrt~ricrl~. Jlilk that was labeled in vitro was 
prepared by adding 2111 aliquot of an  I"' solu- 
tion of known activity to milk and allowing the 
mixture to equilibrate a t  4 C for  at  least 24 hr 
prior to use. That labeled in vivo with approxi- 
mately 0.5 pc IT= and 0.03 pc Sr" per liter was 
ohtained froill the Dairy Pmdurts  L a b o r a t o ~ ~ ,  
USDA, Beltsville, Maryland. The I'31 t r a ~ e r ,  
obtained froin Oak Ridge Sational Lahort~tory, 
was carrier-free NaT'" in basic sulfite solution, 
pF1 7-11. Market 111i1k wmples contaminated 
with fresh fallout were purchased locally during 
October-November 1961. 

The anion-exchange re\in used wac: Dowex 
2-XS (C1-), 20-50 n~esh size, with a total es- 
change rapacity of approuiniatelp 1.33 meq/ml 
of wet resin. 

Resill regpnrrntion procpd~~re.  Since Dowex 
2-X8 resln, as purchased, mas in the chloride 
f o r n ~ ,  i t  was necessary to regenerate i t  on a 
(ahloride, phosphate, and citrate (CI :P :Cit) 
cycle. The regeneration of the resin mas per- 
forn~ed as  follom-s: First, the anionic co~nposi- 
tion of ~n i lk  was determined. Bawd on this 
;~nalvsis, a ]nixed salt solution of chlorides, 
phosphates, and citratts prepared accord- 
ing to the forn~ula desrribcld under Results and 
Discussion. The p H  of the salt solution was 
adjusted with 2 x SaOIT to the same value as  
that  of milk. The rha rg~ng  solution was passed 
(downflow) through ;I glass column (2.0 X 
4.8 cm) containing 15 1111 of the re.;in, a t  ap-  
proximately 2-3 nil per nlinute, until the coln- 
pos~tion of the effluent m7ai the sanle as that 

of the influt.nt.; apl ,rosi~i~ately 350 1111 of solii- 
tion per 1.5 1111 of resin mas required. After 
ecluilihriuln was reached, excess salts were re- 
~iioved hy washing the rwin with distilled water. 

Procrdurr. The ~nilli containing 1'" was al- 
lowed to flow at  12-14 1111 per nnnute through 
the eschangt. colun~n containing 1 5  rnl of Dowex 
2-X8 anionic resin in the C1:P :Cit cycle. The 
treated 111i1k was ani~lpzrd fo r  I"' activity and 
:~niomc c~oinposit~on. 

A~~n l~ l f i cn l  mrthorlq. The following nlethods 
werr used : 

1. The p H  was detc~i~nintd hy use of a Bcck- 
nlan &rodel Zeroniatic p I I  meter. 

2. The radioactiv~ty was detertnined hy gross 
y-counting or by ga~ilnia spectroscopy, ac- 
cording to thc ~nethod descrihcd hy Bran- 
son 1.t al. ( 1 ) .  

3. Chloride was r s t ~ n ~ a t c d  as si1vt.r clilol-ide, 
ac~c~ording to  A.O.A.C. irlethod niodified 
by Murthy and Whitney (14).  

4. Tnorganir phospho~~us on an  aliquot of the 
filtratc obtaincld from trichloroacetic-acid 
prrcip~tation of thc proteins in the milk 
(4)  TVIIS ii~easured hy developing the color 
arcorcling to F ~ s k e  and Subbarow's pro- 
cedure (6 ) .  

5. C~ t r i c  acid on : I I  aliquot of the filtrate 
ohtained f r o n ~  trichloroacetic-acid precipi- 
tation of the proteins in the milk (14) was 
drtrrniined hp  developing the color ac- 
cording to J l i ~ r ~ e ~  and Boulet's method 
(12).  

R~,sila-char,qi$~g procrc7itre. Preli~ninary in- 
vestigations fo r  charging the anionic resin were 
conducted by n~ethods si~nilar to those fo r  
rationic rclsin (16) .  \\Titl~ a n~ixture  of chlo- 
ride, inorganic phosphate, and citratc in the 
s;ilne proportions hut at  five times the eoncen- 
tration ohservc.d in n~i lk  and a t  the p H  of 
 ilk, the results n e r r  unsntisfactory hccause 
the trrilttd illilk (27 C O ~ U I I I I I  volumes) showed 
an increase. of 3.5% in c.hlorides and ;i decrease 
of 64% in citra.tes. S o  significant change in 
p11osph;ltes was ohsc.rrr.il. 

To deter~ninci the proportions of chlorides, 
phosph;~tes, and citratrs reciuircd on the resin 
so that the con~position of the milk would re- 
111nin unaltc~red after treatnrmt, sevvn 15-in1 
portions of Dou.es 2-X8 (Cl-) rrsin werr equi- 
lihmted hy passage of 1.5 liters of r i ~ w  whole 
rnilk through the c o l u ~ ~ ~ n s .  The excess 111il1c was 
~ , e ~ ~ ~ o v e d  hy washing colun~ns with \v;-;lnn dis- 
tillrd watpr. The ahsorhcd anions wclrt, elated 
with 300 n11 of 2 s S:ISO,, in 0.16 s HSO, and 
:~nalysrd. I n  calculations of thc nlole fractions 



the values fo r  citrates and inorganic phosphates 
were considered in their trivalent forms. The 
results showed the rnole fraction of anions on 
the resin as follows: 0.632 -C 0.019 for  chlo- 
rides, 0.075 -C 0.006 for  phosphates, and 0.293 
& 0.020 fo r  ritrates. The values in the niilk 
lvere : 0.503 & 0.007 fo r  chlorides, 0.350 -C 
0.008 for phosphates, and 0.147 +- 0.004 fo r  
citrate5. The range3 in the above values repre- 
sent standard deviations between replicate salt]- 
ples. These results ind~cate that only a snlall 
portion of inorganic phosphate in Inilk was 
available f o r  ion-exchange reactions and the 
observed order of absorption was chlorides > 
eitrates > phosphates. It has been shown (7)  
that when a mixed solution containing equiva- 
lent concentrations of hydrochloric acid, phos- 
phorir arid, and citric acid (total strength 
0.1 N )  is passed through a De Acidite colutlin, 
the order of absorption is hydrochloric > 
phosphoric > citric, whereas with TR-4B resin, 
SaHLPO,  is preferentially rlhsorbed to Na,- 
HPO,. Tn ~ l ~ i l k ,  however, the citrates exist 

~ l~os t ly  in the trivalent for111 and inorganic 
phosphates nlostly in the nionovalent and di- 
valeiit fortns. Therefore, the behavior of various 
species of these anions would he expected to 
depend upon their relative concentrations, ioni- 
zation constants, soluhility, and pH.  

To detrniiine the effect of slight variations 
in p H  of niilk on the nlole fractions of anions 
on the resin, 1.5-liter portions of fresh raw 
whole milk were adjusted to pH's of 6.4, 6.6, 
and 6.8, either with dilute CH,COOH or  NaOH. 
and passed through 15-1111 portions of resin in 
the chloride form, as  described before. Analysis 
of resin eluates showed that as  p H  was in- 
creased from 6.4 to 6.8 the mole fraction of 
citrates increased frotn 0.252 to 0.279, that of 
chloridt~s decreased front 0.675 to 0.645, and 
that of phosphates did not ehange appreciably 
(0.073 to 0.077). 

The effect of varying the anionic composition 
of n~ i lk  on anions ahsorbed on resin was also 
investigated. A controlled factorial experi~nent 
wils performed on eight 111i1k sa~nples rontain- 

TABLE 1 
Effect of variation in anionic co~iipositio~~ of milk 011 inole fraction of anions on resill 

Milk eompositio~~ Conre~itrations in n~ilk Cotircntmtions on resin 
code ni~mhrrs (mnr/litcr) (mole fraction) 

Inor- 
ganic 

Chlo- pl~os- 
ride pl~nte Citr:~te 

Inor- 
gii riir 
~~110s- 
pl~atc. Cit~.ntc 

Inor- 
ganic 

Clll0- pllos- 
ridr pl~ate 

n.59(i 0.0734 
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TABLE 1-A 

Analysos of r:lriancc of 11101~ fr:~ctions of' anions 011 resin corres1~0111ling to (0-2) 
concentrations in niillc 

\';~riancc>s of molo fractions 
Degrees 011 resill 1.'-Ratio to error vnrianccs 

of 
Effect frcetloni ('l~lorides I':~osgl~:~trs ('itratcbs Chlo~~itlcs Pl~osphatrs Citr:~tcs 

Average effects: 
A = Cl~lorides in inilk 
R = Phosphates in milk 
C = Citrates in Inilk 

Interartion effects : 
A X R  
A X C  
R X C  
A X B X C  

Error (hetmeen replicate 
n~ilk samples) 

N.S.-Not significant at  3r4 proh:~bil i t  Icrcl. 
" Significant a t  5' prol):~l)ility level. 

** Significant a t  176 prol)nbility level. 

ing the eight possihle combinations of high a n d  
low concentrations of each of three anions a t  
two levels. Sarnple con~positions were adjusted 
by the addition of 1 s SaC1, SaH,PO,, o r  
Sa,C,H,O,. The sanlples were stored a t  4 C 
orernight  and  then passed through resin col- 
unlns to determine lnole frart ions of each 
anion absorbed on the resin. The results a r e  
presented i n  Table 1. Analysis of valiance was 
applied to d a t a  on  ~nole  fractions of anions on 
the resin and is  shovn in Tahle 1-A. The rc- 

suits f r o ~ ~ ~  Table 1-A and  the da ta  in  Table 1 
show tha t  increasing the concentration of a n y  
anion i n  the lnilk caused a statistically sig- 
nificant increase i n  inole fractions of the same 
anion and  a significant decrease in the lnole 
fractions of the other two anions absorbed on  
the  resin. A n  exception to  this  general rule 
nai; tha t  increasing the concentration of phos- 
phates in the milk had no significant effect on  
the ~nolc. fraction of chlorides absorbed on the 
resin. 

TABLE 2 
Mole fractions of anions on resill predictctl from :I mathcni:~tic:tl ad(1itire motlel 

hIole fr:\ctions on resin 

Milk eompoxition 
code numhers ('hloridex Phospl~:~tes - ('itrates 

- 

Chlo- Phos- Ci- Ob- Pr r -  011- Pre- 01)- Pro- 
ride phate trate serretl dictcd srrved tlieted served dicted 

Model: r = .6323 + .0731 .tcr + ,0057 XP - .0238 a r ,  t 
!/P = .(I732 - .0142 xrr + .0124 x,. - .0O94 xcrt 

!/r , r = 2944  - .0590 r r r  - .0182 XP + ,0333 s r i  t 
1~11erc: ?I =~)redictecl lnolc fraction of t l ~ r  indic:itcd aniou on resin 

.T = 1 a t  tlie higher level (2) of the il~diczatctl anion in milk 

.I = -1 a t  tho lo~vcr level (0) of the indicatc(1 anion in milk 
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The effects of increases in anion concentra- 
tions in the milk on niole fractions of anions 
absorbed on the resin were independent (addi- 
tive), within the linlits of the experiniental 
error. That is, there were no detectable inter- 
action effects among pairs of anions. A purely 
additive mathelllatical model, fitted by least 
squares (Table 2), predicted inole fractions 
on the resin well enough so that standard de- 
viations between observed and predicted mole 
fractions, calculated with four degrees of free- 
dom for  each type of anion, did not differ sig- 
nificantly from respective standard deviations 
caleulated from mole fractions of anions ab- 
sorbed by the resin from seven independently 
equilibrated samples of an  average milk. Stand- 
ard deviations of the errors of predictions were 
r+ 0.017 for  chlorides, i: 0.010 for phosphates, 
and & 0.012 for  citrates, whereas standard de- 
viations between replicate samples were * 0.019 
for  chlorides, -t 0.006 for  phosphates, and 
0.020 fo r  citrates. Thus lack of fit in a purely 
additive mathematical nlodel was no greater 
than experimental error. 

Figure 1 shows the interrelationship of nlole 
fractions of anions on the resin. Although the 
analysis of variance indicated that varying 
the concentrations of phosphates, chlorides, and 
citrates in milk caused statistically significant 
changes in  the mole fractions of phosphates 
on the resin, the changes were so small that, 

CHLORIDE OR C ITRATE (mole fraction) 

FIG. 1. Interrelationship between mole fraction 
of anions on the resin equilibrated with milk of 
varying composition. 

fo r  practical purposes, it ]nay be said that the 
n~ole fraction of phosphates on the resin was 
not affected. The partial correlation coefficients 
between lnole fractions of anions on the resin 
calculated fo r  chloride vs. citrate ( -0.970), 
chloride vs. phosphate ( - 0.030), and citrate 
vs. phosphate (-0.276) indicated that only the 
citrate vs. chloride coi~elation was significantly 
different from zero. This suggested that in 

CONC. O F  ANIONS I N  CHARGING SOL. ( m M / I )  
FIG. 2. Relatio~lsl~ip between mole fraction of anioiis on resin cquili1)mted with milk or 

charging solution ant1 composition o f  cl~arging solution. 
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preparing charging solutions consideration 
should be given to the effects of varying chlo- 
ride and citrate concentrations while keeping 
phosphates constant. 

With the phosphates held constant a t  100 
~ n ~ / l i t e r ,  the citrate and chloride concentra- 
tions were varied in the charging solutions in 
such a way that the total concentration of the 
three anions was 1.0 x. ,4 graph of the inole 
fractions of anions on the resin vs. concentra- 
tion of the respective anions in the charging 
solutions is presented in Figure 2. It can be 
seen that the mole fractior~ of phosphates in 
the resin changed very little for  different charg- 
ing solutions. Since the mole fractions of all 
three anions add to 1.0, and because the phos- 
phates are held constant a t  100 m ~ / l i t e ~  and 
the total concentration of all the three anions 
is 1.0 N, the citrate curve is implied by the 
chloride curve and the chloride curve by the 
ritrate curve. Thus, either of the two curves 
in Figure 2 limy be used to predict the conl- 
position of a charging solution that would de- 
posit the same niole fractions of anions on the 
resin as were deposited by a milk sample. 

To sirnplify preparation of the charging 
solution, the values fo r  the average anionic 
conmposition of seven milks, the average mnole 
fractions of anions on the resin obtained with 
the above milks, and the inforn~ation presented 
in Figure 2 were used to develop a formula. 
The average anionic co~nposition of lnilks is 
30.93 * 0.40 mnf/liter for  chlorides, 21.57 
mnc/liter for  inorganic phosphates, and 9.21 
f 0.55 m ~ / l i t e r  for  citrates; the observed mole 
fractions of corresponding anions are 0.632 t 
0.019, 0.075 t 0.006, and 0.293 f 0.020, respec- 
tively. As Figure 2 shows, to obtain these mole 
fractions on the resin, the charging solution 
should contain approxilnatdy 125 mM of chlo- 
rides, 100 mM of phosphates, and 185 mM of 
ritrates, per  liter of solution. By dividing the 
roncentration of respective anions in the charg- 

ing solution by those in niilk, nuroerical coeffi- 
cients may be obtained and substituted in  the 
following f or~nula : 

4.03 ( m ~  Cl/liter) + 4.64 ( m ~  Inorg 
P/liter) + 20.4 ( m ~  citrates/liter) , 

where the expressions in parentheses represent 
the anionic cornposition of milk to be treated 
fo r  the removal of 1'". The formula selects the 
concentration of an  anion in the charging solu- 
tion so that its ratio to the cnncentration of 
the same anion in a nonaverage milk sarnple to 
be treated is equal to the ratio of the concen- 
tration of the anion in the average charging 
solution to its concentration in the average milk. 

To validate this technique, sufficient quan- 
tity of fresh raw whole milk was ohtained, ana- 
lyzed for  anions, and a charging solution pre- 
pared using the above fonnula. The p H  of the 
solution was adjusted to that of the milk before 
the required volume was made up. Three 15-n11 
portions of Dowex 2-X8 (Cl-) were treated 
with 350-ml portions of the charging solution. 
Raw whole milk in 1.5-liter portions was passed 
through the charged columns and through two 
uncharged columns. Analysis of absorbed an- 
ions on the resins (Table 3) showed that the 
resin equilibrated with the charging solution 
had approximately the same composition a s  
that equilibrated with the milk. Also, the an- 
ionic composition of resin-treated and untreated 
inilk were compared and found not to differ 
\ignific~~ntly. 

Although the above technique of preparing 
charging solution is satisfactory, where the 
anionic composition of milk varies greatly with 
the seasons or  because of geographic location 
(9 ,  16, 17 ) ,  i t  is appropriate to detertnine ex- 
perimentally the mole fraction of anions de- 
posited on the uncharged resin by the non- 
average Inilk and then use Figure 2 to compute 
the coefficients in the fonnula. 

To deternmine the effectiveness of the C1 :P :Cit 

TABLE 3 

Relationship between composition of milk, charging solution, and 111ole frnction of anions 
011 resin 

Inorganic 
S:ln~ule Chloride phosphate Citrate 

- - 

Average mole fraction and 
its standard deviation 

Charging sol. ( m ~ j l i t e r )  
Resin equilibrated 

with charging solution 
(mole fraction) 

Milk (m~/ l i t e r )  
Resin equilibrated 

with milk (mole fraction) 



TABLE 4 

Effect of C1:P:Cit. resin.' treatment on t l ~ c  anionic rompositioll of milk an11 the removal of I"' 

Inorganic I ~ : n  
Chloride 1)11osul1nte Citra tt. Removal 

Untreated I .08 
Treated (effluent) 
1st 25 ml. 1.14 
4th 25 ml. 1.14 
8th 25 ml. 1.12 
12th 25 ml. 1.10 
16th 25 ml. 1.10 
Average (treated) 1.12 -- 

" 15 ml. of resin 2.0 X 4.8 ell~ colun~n. 

resin for the renlovt~l of I':", ant1 to confir111 thc 
adecluacy of the systenl fo r  n~aintaining a con- 
stant anionic composition in thr treated milk, 
portions of milk laheled with 1'"' in vitro were 
treated with thr  resin as desc2rihed under Pro- 
crdure. Results (Tahlc. 4) showed a constant 
removal of 9.5-9R% of I':", with iio appreciable 
c.hange in the nnionic composition of milk. 

Effect of jlolc- r a t ~ s  on t11r r e ~ ) ~ o i , n l  of I"". 
Conl~nercial processing requires liandling of 
large volunles of rnilk and, therefore, in the 
c~valuation of any iodine rrlnoml i ~ ~ r t h o d  this 
point  nus st hr  taken into consideration. To oh- 
tain infornii~tion on speed of oper:ltion, por- 
tions of ~ni lk  laheltd in vitro wit11 I"' were 
11assc.d through columns containing 15 1111 of 
C1:P:Cit resin a t  flow rates of 10, 15, 20, 2.5, 
and 30 1111 per n ~ i n ,  respectively. J\lhen ana- 
1yzc.d for  radioactivity, the corresponding cxfflu- 
ents indicated I'*' r.e~aorals of 99, 99, 99, 98, 
and 98%. This suggestrd that irlcreasrs of 
flow ]nates u p  to 20 1111 per nrin did not srriously 
reduce the re~novnl of 1'"' from n~ilk. 

C:trparit?l of resin for t h ~  1.~1)101'01 of I'.". To 
drter~nine the volunle of milk that could be 
treated with a given amount of resin and main- 
tain a high percentage remoral of I'", several 
trinl removals by techniques sinrilar to that de- 

NUMBER OF RESIN B E D  VOLUMES OF M I L K  

FIG. 3. Effect of llumber of resin bed volumes 
of milk passed through tlic eolu11111 011 the re- 
1nor:rl of 1':''. 

seri11c.d before were 111ade. The results pre- 
sented in Figure 3 show a constant ren~oval of 
98 + 2% fro111 120 resin bed volulnes of milk 
(and approsi~nately 95% from 230 resin bed 
volunrrs), beyond \vliirh a gradual decrease was 
ohsrrved. 

F : f ~ c t  of t r~~iprr t r t~cre  o+b the re~moaal of 1'"'. 
1)uring ion-escllange treatment, milk should 

not be exposed to temperatures which favor 
h:~c.telial grolvth. Therefore, the influence of 
tc.t~~perature on the efficiency of 1'" removi~l 
\vns detcrlnined. Portions of milk laheled in 
vivo ant1 in vitro were adjusted to 5, 10, 15, 
20, 25, and 30 C and passed through colun~r~s  
c.ontaining C1 :P :Cit rt,sin inaintained a t  the 
tr i l~perature of the ~nilk.  Analysis of treattd 
111ilk s h ~ w ~ d  1.~111ora1s of 94 * 2% of I'" a t  all 
the ten~pcratures. 

A l  ihio)li(' ( o ~ r ~ ) ) o s i t i o i ~  o f  mill;. During the 
rourse of this study several 111ilk samples, he- 
fore nrld after resin treatlnent, were analyzed 
for  chloride\, citrates, and inorganic phos- 
phates. The results presented in Table 5 clearly 
show that the resin treatment does not affect 
the anions investigated. 

Comparisoa of I"' remocal from milk labeled 
tn 1.11.0 and in ~ i t r o .  I n  view of the differences 
observed in the relative distribution of I"' in 
vanous fractions of inilk labeled In vivo and 
In vitro, i t  was considered important to  estab- 
lish whether any significant differences existed 
in the removal of 1'"' fro111 milk samples thuq 
labeled. F o r  this purpose, a fresh sample of 
c~ows' rnilk labeled in vivo and containing ap- 
proximately 0.5 pc of 1'"' and 0.03 pc of SrS 
was fractionated with trichloroacetic acid. An- 
alysis of fractions indicated that 91% of the 
I"' was present In the inorganic form as the 
Iodide, whereas the 9% remaining was in the 
protein-bound fort11 (PRl'a'). Passage of this 
~ni lk  through a C1 :P :Cit resin column showed 
:I ren~oval of 90 I+ 2% of TI9', indicating that 
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TABLE 5 
Effect of C1:P:Cit. resill treatnlent at  a H  6.65 011 the :nlioliir composition of milk 

Resin Inorganic. 
Sample treatment Cllloride ~)llosphatc Citratc 

( ,q/l i trr.)  
Beforc 1.06 0.648 1.70 

1 
After 1.07 (1.653 1.75 

Before 
2 

-4fter 
Bt.f ore 1.10 0.638 1.68 

3 
Aftcr 1.10 0.654 1.68 

Before 1.10 0.670 1.72 
4 

After 1.10 0.662 1.74 

Before 1.07 0.669 1.79 
5 

Sfter 1.06 0.673 1.90 

all the inorganic was re~iioved by the treat- 
~ n e n t  except that which was protein-hound. I n  
contrast, all the II3' in ~nilli labeled in ~ i t r o  
\vns ren~oved by this technique. 

To determine the practicality of thi* process, 
~ r ~ a r k e t  milk salnples containinated with I"' 
fro111 fresh fallout were treated with the resin 
as described before. The results presrnted in 
Tahle 6 show that all the I"' in milk was re- 
iiioved. The low removals observed in Siunples 
1 and 5 are due to decreased sensitivity of the 
instrunlent to detect low levels of radioactivity. 
Fractionation of milk with trichloroacetic acid 
also showed no detectable PBI'"', substantiating 
that  the 1'" in these sainples was all in the 
inorganic form. 

Flnvor of resin-trc~ccted 111il1i. Several fresh 
raF whole nlilk sanlples were treated with 
C1:P:Cit resin as deswibed hefore. A portion 
of each served as n control. The various sanl- 
ples were pasteurized a t  14.5 F for 30 nrin and 
\uhn~itted to Iilhoratory personnel fo r  ex-alun- 
tion. The judgn~ents of tho5e in the group in- 
tlicated no difference hetxveeii the untrc~ated i111d 
treated milks. 

K(,geiirrcctio~~ of the re sir^. I n  order to reuse 
the spent resin, the absorbed 1'"' must be 
stripped prior to regeneration. Fo r  this pur- 
pose, several 15-1111 portions of C1:P:Cit resin 

o - o 2 N PERCHLORIC ACID . - . 2 N N a N 0 3  in 0.16 N H N 0 3  

- 0 - 0  2 N H C l  

NO OF RESIN BED VOLUMES OF ELUATE 

FIG. 4. Effect of percllloric, acidified NaNOa 
and HCl 011 the elation of absorbed I I n  from the 
resin. 

TABT,E ti 
Effect of C1:P:Cit. resin treatment 0x1 the 1'" removal from enrironmcnt:rl milk snniples 

1'" Contellt I m ~  
S a m ~ l e  lJnt~.e:~ted Trentrcl Remov:11 
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with absorbed 1'"' were t reated with 2 N HCl ,  
2 N NaNOs i n  0.16 s HKO,, a n d  2 N HCIOl 
acid, respectively, a n d  the efficiency of I*" elu- 
t ion was determined. T h e  results presented i n  
F i g u r c  4 indicate t h a t  a l l  t h e  three reagents  
a r e  efficient i n  re~noving  98% of the  absorbed 
I"'. The  use of  HC10, a n d  NaNO, was  con- 
sidered object ional~lr  in  processing milk;  how- 
ever, 2 N HC1 a p p e a r s  to  he satisfactory. 
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DETERMINATION O F  PROTEIN-REDUCING SUBSTANCE VALUES 
O F  MILK BY PERRICYANIDE REDUCTION METHODS 

T. I. PETERS 

Dairy Scie~icc, Depnrtment, A & M College of Trx:~.s, College Station 

SUMMARY 

Methods described for the determination of protein-reducing substance 
(P.R.S.) values of Inilk by Choi et  al., Cardwell and Herzer, and Mulay have 
been reviewed and their results compared. Differences in procedures resulting 
in subsequent lower or higher P.R.S. values for  raw, pasteurized, pasteurized 
homogenized milk, and admixtures with reconstituted milk are discussed. Lowest 
P.R.S. values are obtained by the niethod of Choi et al., somewhat higher values 
by the niethod of Cardwell and Herzer, and highest values by the method of 
Mulay. The method of Mulay was modified by replacing aqueous CaC1, for  a 
50350 water:ethanol n~ixture, and by lowering the reaction temperature of 
R,Fe(CS) ,  to 8,5 C for 10 min, from the original temperature of 100 C fo r  
5 niin. 

Milk possesses the ability to reduce potassiuln 
ferricganide [K,Fe (CX) ,I to potassium ferro- 
cyanide [I<,Fe (CN),] . The reducing capacity 
of a given inilk sample is increased hy heat 
treatment and by the addition of reconstituted 
inilk. Sinre the ferricyanide reduction nlethod 
of Choi et a1. (2 )  has been recolnniended and is 
approved as a screening test to determine the 
presence of reconstituted n~i lk  in natural mar- 
ket milk ( 5 ) ,  i t  seems ti~nely to compare re- 
sults obtained by this lnethod with those of 
other existing methods. Additional work to 
improve the ]nethod of lfulay (6)  is also pre- 
sented. 

The data in Table 2 show P.R.S. values of 
raw milk samples fro111 cows of several breeds 
as reported by four groups of workers employ- 
ing three different methods outlined in Table 1. 
Although the nlilk samples examined by the 
different workers were dissimilar, i t  is never- 
theless evident that breed or con~position affects 
the P.R.S. value of milk. Both Clay et a1. (3 )  
and Mulay (6)  report higher P.R.S. values for  
Holstein than for Jersey milk, whereas Card- 
well and Herzer (1) report the opposite. Con- 
sidering the work of Crowe et  al. (4), it would 
seen1 more likely that higher P.R.S. values 
would be expected with Holstein niilk hecause 
of its higher casein :lactose ratio. 

Pasteurization and holnogenization of n~i lk  
increases its P.R.S. value. This increase is 
greater with Holstein (64%) than with Jersey 
(58%) niilk (4). Mulay's method results in 
a lnuch greater increase in P.R.S. values be- 
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tween raw and pasteurized milk than does the 
n~ethod of Choi et  al. Mulay's method, as coiii- 
pared with the method of Choi et  al., employs 
a 50% higher concentration of K,Fe(CN),, a 
p H  of 6.6-6.8 as against p H  4.6-4.8, and a heat 
treatment of 100 C for  5 min as against 70 C 
for 20 min, all such conditions known to eon- 
tribute to greater ferricyanide reduction during 
the test. Choi et al. (2)  report a 7% increase 
in P.R.S. value due to pasteurization of milk, 
whereas Clay et  al. (3)  report a 29% increase, 
hoth using the same method and mixed herd 
~nilk. Junker (5) reports from 80 to 140% 
variations in P.R.S. values with the method of 
Choi et al. (2 ) ,  when used by 22 collaborators 
on identical sanlples of milk. 

The methods of Cardwell and Herzer and of 
Mulay are outlined in more detail than is the 
n~ethod of Choi et  al. I f  such detailed outline 
in procedure is essential for  a closer dupliea- 
tion of results by different workers, then a 
inore detailed description of procedure should 
improve the usefulness of the method of Choi 
et  al. 

Table 3 represents data on the influence of 
additions of reconstituted milk upon the P.R.S. 
values of natural raw, and pasteurized milk. 
All three methods register an  increase in P.R.S. 
values with larger increments of added recon- 
stituted inilk. However, in no instance is the 
increase in values directly proportional to the 
increase in per cent of added reconstituted 
~nilk. The methods of Choi et  al. and of Card- 
well and Herzer register a declining rate of 
increase, whereas Mulay's method in general 
shows a rising rate of increase. 



TABLE 1 
Procedures for  methods described by Choi e t  al., Cartlwell ant1 Herzw, ant1 Mulay 

Conditioiis a t  each step with: 
Consecutive steps 

in procednrta Clioi e t  al. Cardwell and Herzer Mulay 

1. Pipette milk 15 ml + 1 5  ml H 2 0  " 9 ml+  18 ml Hz0 * 1(1 nll (100 F) 

2 .  Congolate milk 3 ml of 5% CH:,COOH 3 1111 of 574 CH:,COOH 11.2 ml rei~net (15 1ni11, 
100 F )  

3. Wash anil centrifuge 18 nil acidified 1 5  1111 of 50% aclueous 
curd (3X) 15 1111 H1O I, 7,1100 rpm H1O (pII  4.7) rtllmlol, 2,000 ~ p m ,  

5 mill e : ~ c l ~  nabcock speed, .j mill c:~cll 
3 mill earl1 

4. Add saturated urea 3 ml + 12 1111 H,O " 3 ml (20-30 min, 32 C) 3 ml (15-20 min, 100 F) 

5 .  Adtl plithalate buffer 5 m l +  15 n11 IT,0 " 5 ml + 12 1111 H 2 0  ?;one 
( p H  5.6) 

6. A tld KIFe (CN)" 5 1111 3 ml 5 nil 
(170) 

7. Heat sample 70 C, 20 mill 70 C, 20 mill 100 C', .i rnin 

8. Cool sample Ico \v:~ter Ice water, 5 111i1l Tap w:~ter, 3-5 n ~ i u  

9. ;Z(ld CCI COOH 5 1111 5 ml (32 C) 5 ml + 15 ml H?O " 
(10%)  (100 F)  

10. Filter W11:1tman, S o .  40 Wl~:~tni:~n, NO. 40 W l ~ a t ~ n a u ,  S o .  40 

11. Ailjust filtrate 5 1111 + 15 nll H 2 0  " 10 1111 (32 C!) 3 n l l + 5 m l H 2 0 B  
(100 F) 

12. Add FeCl.8 1 n ~ l  of 0.1:' (10 min) 1 n11 of 0.2% (10 111in. 1 1111 of 0.2% (10 inin, 
32 C) 1110 F )  

13. Read sample P l~a l t z  R:~nrr  flnoro- Brrkman, Model B Coleman Junior 
l)llotomc~ter, 6100 A Spectropl~otometcr, Syc~rtrophotonlete~ , 

(+lo m@ 61 n nIp 
- -- - 

' Distillecl water. 

TAR1.F: 2 
Protein-reducing substance values of ran-, pasteurized, and pasternizc~(1 llonlogenizr,l inilk 

samples reported by preriorls ~\rorkcrs 

Choi et Cardwell and 
nl. (2 )  ( ' 1 : ) ~  et al. (3 )  Herzrr ( 1  j Jful:~y ( 6 )  

Rreed " M II C+ .T A1 11 (+ .T H .T 

Raw, minimunr 1.50 ....' . . . . . . . . . . . . . . .  1.54 1.66 2.00 1.96 0.42 
maximum 1.80 . . . . . . . . . . . . . . . . . . . . .  2.13 2.20 2.63 5.74 4.90 

...... average 1.62 2.47 2.29 2.25 1.84 2.113 2.33 3.73 2.97 

Raw milk values 1.82 2.39 3.73 '7.9i 
Past. (145 F ,  30 min) 1.74 3.08 6.14 4.70 
Illcrease in  P.R.S. ralues 7% 29%. 64'5 .58ch 

- ~p 

M = Mixed, H = Holstein, G = C + I I C ~ I I R C ~ ,  J = Jersey. 
" S o t  determined. 

S E I ~  UEYEI,OPIM ENTS 10  111it1 g:.ave valurs  clost. to those. of 100 C f o r  
The  ~llethod of Mulay (6)  ITas ~ l~odi f i ed  by 5 111ii1. This was t r u e  with both curd-washing 

replac.ing- the  50% auclueous ethanol n i t h  0.01 31 procedurc.~. Although sollle differences in P.R.R. 
aqueous C a r l ,  (Tab le  1, S t e p  3)  alld ~h~llhrr-  R('1.P found betwerIl the two curd-wash- 
i n g  the  ferr icyanide reaction fro111 5 lllirl prort.dures, variations were llot 
100 C to 10 rllin a t  85 C (Table 1, S t e p  7 ) .  The data in Table shOu7 results the than  were variat ions between duplicate runs  

sal,le Illilk salllpleS b;v the two ,llethods. 1t is with the same procedure. Thus, the 111ore easily 
t h a t  the  heat trc>atlnent of 8.5 C f o r  c30ntrolled, lower heat,inp t e l t~pe~~a turc .  a n d  the 



TABLE 3 

Effect of added reconstituted milk on protein-reducing substance values of natural, ran-, and 
pasteurized mixed herd milk 

Increase 
Recon- Increase per 170 
stituted in P.R.S. recon- 

Treatment KO. of milk over stituted 
of milk trials added control nlilk 

Mulay ( 6 )  Raw 
Raw 
Raw 

Cl~oi et al. ( 2 )  Pasteurized 
Pasteurized 
Pasteurized 

Cnrd~rell and IIerzer (1  Pasteurized 
Pasteurized 
Pasteurized 

Mulay (6 )  Pasteurized 
Pasteurized 
Pasteurized 

TABLE 4 

Protein-redacing substance values of pasteurized I~o~nogcnizeil mixed hcrd nrilk as affectcil 
by modification of Mulns's method 

iMil1igr:un KIF~(CP\ ' )O per 100 1111 inilk when ~vaslling 
curd wit11 : 

1Imt 0.01 nr 
M ~ l k  trta:~tmel~t .50% arlt~eol~s :Iqueous 

h:~rnple C-mi11 ~tl lanol  OaC1, 
-- 

R 100-5 3.6:l-4.30 4.15-4.15 
85-10 3.92-' 4.20-" 

C 100-5 4.62-3.00 3.64-3.78 
85-10 5.46-5.60 5.46-6.02 

D 100-5 5.60-5.46 4 .624 .62  
85-10 4.62-4.80 4.62-4.90 

Avg 100-5 4.64 4.14 

- - - - - -. 85-10 4.67 4.76 

" Duplicate v:~lucs nut determi~ietl. 

more econolnical washing procedure. were honlogellized niilk without and with added re- 
adopted f o r  fur ther  work. constituted rnilk. The results ohtained with this 

The inodified lnethod was checked for  per- nlodif id  neth hod were similar to those ohtained 
formance on r;ln, pasteurized, and pasteurized with the original method (Tahle 5).  

TABLE 5 

Protein-reducing substallce values of raw, pasteurized, and pasteurized llomogenized milk 
without and with reconstituted milk 

Treatment of milk 

Pasteurized- 
Raw " Pasteurized ' homogenized 

Reconstituted milk (%) 0 3 5  0 3 5  0 3 5  

Mg K,Fe(CN)e per 100 1111 milk 4.30 6.30 7.2s 4.60 7.08 8.12 3.15 5.30 6.09 

Increase in P.R.S .  over co~itrol (%) 0 46 70 0 58 76 O 63 93 

" One trial eac l~ ;  "nrerage of tvo  trials. 
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TABLE 6 
Coniparisoii of protein-rriluci~ig substanrc valucs obt:~ined on the s:llnr milk 1):- the ~nctl~oll of 

Cl~oi et al. :mil Molar (n~odified) 

Raw 2 

Per cent 
reeonsti- 

tilted 
milk 

nddeil 

0 

0 
3 
5 
I 

1 0 

M g  K,Fe(CN).pcr 
100 n11 milk wit11 : 

Cl~oi Mu1:iy's 
ct $11. modifiotl 

1.78 1.6!1 

2.07" "97 :' 
2.62 4.32 
2.il11 6.l!) 
3.27 5.51 
3.54 7.36 

Per cent incrc>asc 
i n  P.R.S. ovcr 
control with : 

" 3.15 :1t1i1 2.57 averages for the two trials with 7 nut1 10% added rcconstitnterl ~nilk. 

The n~odified method was also con~p:~red with 
the method of Choi c~t al. on  s a n ~ p l e s  of the 
sanie n~ilk.  These data, shown i n  Tahle 6, indi- 
cate  tha t  i n  general the values a r e  higher with 
the modified method of Rlulay. Also, the in- 
crerncnt increase i n  P.R.S. value, ~ v i t h  u p  to 
7% of added reconstituted n~i lk ,  is about  twice 
tha t  obtained with the n~e thod  of Choi e t  al. 
All tests were made in an  air-conditioned lah- 
oratory a t  25 C. 

Repeatability of P.R.S. values by the modi- 

fied method of six replications with one sanlple 

of n ~ i l k  011 two conclerutive days n a s :  

F i r s t  day, 4.15 minimuni, 4.76 maximun~,  a n d  

4.41 average; second day, 3.92 ~nininiuni, 4.70 

maximuni, a n d  4.30 average. A s i ~ ~ ~ i b r  check 

with pasteurized cream line milk gave these 

values: F i r s t  day, 5.18 min imun~,  3.74 ~i ias i -  

Inurn, and  5.3.5 average; second day, 5.18 mini- 

rnum, 6.02 ~ n a x i ~ ~ r u n ~ ,  and  5.76 average. These 

data, although limited i n  number, show high 

repeatability f o r  the ~nodified method of 31ulay. 
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C O M P A R I S O N  O F  OR.ANGE B DYE, F O R M O L  T I T R h T I O S ,  AKD 
KJELDAHL M E T H O D S  F O R  M I L K  P R O T E I N  

D E T E R M I N A T I O N S  

L. S. CASTILLO? G. W. TRIMBERGER, C. R. HESDERSON, B. L. IIERRISGTOS,  
AND K. L. TURK 

Department of Aninla1 Husbandry, Cornell University, Ithaca, S c ~ v  York 

SUiIlMARY 

A highly significant correlation of +0.975 between Orange G dye and 
Kjeldahl methods of protein determinations demonstrated that for  most practical 
purposes the protein content of milk can be deter~nir~ed as effectively by the use 
of the rapid Orange G dye binding method as by the time-consuming Kjeldahl 
method. The correlation of +0.839 between the percentage of total protein deter- 
mined by formol titration illid the Kjeldahl method indicated that the Orange G 
dye method has an advantage in accuracy compared to form01 titration a s  a 
rapid method for  determination of protein in milk. This is, in part, due to effects 
from stage of lactation and month of the year on the formol factors for  total 
protein. 

Protein, the most important of the two major 
constituents of solids-not-fat, is receiving more 
attention from both the consumer and dairyman. 
This is due in par t  to the high nutritional value 
of milk protein, to the changing food habits of 
consumers, and to the declining importance of 
milk fat. Also, there is an  increasing trend 
toward including protein, in addition to f a t  con- 
tent, in determing the payment for milk (6, 11, 
14).  From a practical standpoint, the recent 
development of a rapid test fo r  total protein, 
con~parable in accuracy to the Babcock method 
for fa t  determination, is of great value to dairy- 
men. 

The objectives of this research were: to com- 
pare the Orange G dye and formol titration 
niethods with the Kjeldahl method fo r  testing 
the protein content of milk. 

MATERIALS AND METHODS 

Guernsey cows on Cornell's McDonald Farms 
near Cortland, New York, were used. Samples 
were taken a t  monthly intervals. Unweighted 
samples were taken from the evening and morn- 
ing milk from each cow. 
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Total protein. Total nitrogen was determined 
by the Kjeldahl method. This was then con- 
verted to total protein by using the factor 6.38. 
The samples were digested for  4 hr, because in 
preliminary trials this length of time gave better 
results than did 2 or  3 hr. 

Dye method for total proteim. Orange G dye 
was used to determine protein according to the 
lnethod of Udy (23-25). Certified 92% Orange 
G dye was used, but i t  was adjusted to a con- 
centration of 1 g of 100% dye content per liter. 
A 2-ml milk sample and 20 ml of buffered 
Orange G dye were placed in a 1-oz-capacity 
plastic bottle and thoroughly shaken for  com- 
plete mixing. Treece et al. (22) recommended 
10 min of mechanical shaking for  best results, 
hut Ashworth (3) found 1 5  see to be sufficient 
when allowed to stand for 30 min before testing. 
Next, the contents were centrifuged a t  820 rpm 
for  5 min in a Babcock centrifuge. The solu- 
tions were then filtered through No. 595 S & S 
filter paper to get a clear filtrate, free from 
fa t ty  material. A short-light-path absorption 
cell was used to read the percentage of trans- 
mittance in  an  Evelyn calorimeter a t  490 mp. 
The wave length was based on 470 mp recom- 
mended by Udy (24) but adjusted to 490 mp 
indicated by the lowest percentage transmittance 
for  the equipment used. Refrigeration was used 
fo r  holding either the dye or  the dye-plus-milk 
samples. 

Preliminary trials were also made with the 
use of Buffalo Black, as described by Vander- 
zant and Tennison (26). Readings of percent- 
age transmittance were taken a t  580 mp. Data 



are  not presented, but Buffalo Black gave a 
clear solution after centrifuging, so that filter- 
ing was not necessary. 

Forw~ol  t i trat io~e.  The niodified method of 
I'yne (19) was used to deterniine the protein 
content of milk hy for11101 titration. A saturated 
potassiun~ osal:ite solution was ~nade.  To dis- 
solve the crystals, the solution was heated but 
not boiled. A 37% formaldehyde and 0.1 N 

sodiuni hydroxide solution and 0.5% phenol- 
phthalein indicator were used. Acidity of the 
forn~aldehyde solution was corrrcted. A color 
standard was lnade by adding 0.1 1n1 of a 0.01% 
s o l u t i o ~ ~  of hasic fuchsin to 10 1111 of tnilk and 
0.1 1111 of potassium oxalate in a test tube. This 
prowlure  was dispensed with later, when suffi- 
cient skill in detern~ining the end point was 
acquired. Forniol titrations on samples were 
run in conjunction with the analyses for  total 
],rotein and casein, to determine the conversion 
factors for  hoth total protein and cnsein. 

Cnsein. The ~nrthod of Rowland (20) was 
nst~d in thr deternlination for  casein. However, 
after  the ;~nalyses of 183 samples, thr amount of 
10% acetic acid was incrc~ased fro111 1 to llh 
1111 to confor111 with the procedure of the i l .0.A.C. 
( 4 ) .  T ~ P  forlner alnount was found insufficient 
to precipitate all casein from 10 1111 of ~liilli, he- 
c;~use Quc.rnsey nlilk has a high huffer value. 
The method of Hornland uses the tiltratc and 
corrects for  the volunle occupird hg the pre- 
cipitate, whereas that of the A.O.A.C. nieasures 
casein directly. There was a close agreement 
hetween the t ~ v o  ~nethods. 

Whr,!~  protritis. This was calculated by differ- 
ence, substracting casein from total protein. 

Errors in  ano1,yses. Duplicates were not run 
for all Kjeldahl analyses, but i t  was a practice 
to check on the analyses hy running blanks 
and duplicatc~s on a t  least six samples taken a t  
mntlo~n, two in each of the three digestion set- 
ups  of 12 flasks each. Errors in detern~ining 
total protein and casein were estimated by the 
 neth hod in which the difference between dupli- 
cates is divided by the smallest value arid the 
quotient is n~ultiplied by 100 to get the percent- 
age error. The error for  85 duplicates in total 
protein determination was 0.9%; for  40 dupli- 
cates in casein determination, i t  was 1.9%. This 
is considrrilhly less than the per cent error sug- 
gested as pennissihle fo r  the method. 

RESULTS AND DISCUSSION 
Jfethorls o f  r~nalyses f ov  total protein and 

cc ise i i~ .  A\ comparison of Kjeldahl, Orange G 
dye, for11101 fartor, and linear regression equa- 
tion bascd on formol titration is given in Table 
1. The results from 61 samples were eontpared. 

TABLE 1 

Comparison of Orange G dye, formol factor, linear 
regression equation based on formol titration, 

and Kjeldahl method for determination 
of total protein 

Method of estimation Mean 

Kjeldahl 3.65 f 0.018 
Orange G dye 3.61 -t 0.046 a 

Form01 factor (1.77) 3.75 f 0.048 " 
Linear regression equation based 

on form01 titration 3.65 & 0.045 

a Tukey's test of significance of difference be- 
tween nle:lns mas nsed with D = 0.12. (Sncilecor, 
Statistical 31cthods.) DiRerences were slgnifieant 
between the two extremes, but not for comparisons 
of the different methods with the standart1 Kjel- 
dahl method. 

The tneans for  protein froin the Kjeldahl and 
Orange G dye nlethods were 3.65 & 0.048 and 
3.61 & 0.046, respectively. There mas a highly 
significant correlation of +0.976 between the 
Orange G dye and f j e ldah l  ~nc~thods of protein 
dctertnination. Thus, it appears that the protclin 
contrnt of nlillc can he deternlined as  rffectively 
hg the us(> of the rapid Orange G dye binding 
tilethod as  by the long and tedious laboratory 
procedure required for  the Kjeldahl method. 

dnalysis of variance of the data shows that 
there was 110 significant difference hetween the 
form01 titration i ~ n d  Kjeldahl methods for  the 
detern~ination of total protein content of ~ni lk .  
This is shown in Tables 2 and 3, aud confirnis 
results reported in other research (2, ,5, 9-12, 
1.4, 15, 17 ) .  Standard carrors reported were 
larger for  individual cows than for  herd niilk; 
however, the dtviations for  hoth total protein 
and casein front the Kjeldahl niethod .ivclrr usu- 
ally of the order t-5% for  both. 

The average fort1101 factor of 1.77 for  total 
protein was obtained by dividing percentage of 
total protein by nlilliliters of N/10 sodium hy- 
droxide, and was hasrd on 274 samples. The 
factor of 1.36 fo r  casein was based on 360 sam- 
ples. There myas a highly significant correlation 

TABLE 5' 
Comparison of Kjeldahl and formol titration 

methods in estimating total protein 
and casein" 

Method of Mean, total Mean, 
estimation protein casein 

Kjeldahl 3.80 -+ 0.016 2.93 -1- 0.015 
Form01 titration 3.82 f 0.015 3.93 f 0.014 

"A total of 650 and 536 samples from 142 cows 
was compared wit11 the Kjeldahl method for pro- 
tein and casein, respectively. 
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TABLE 3 

Effect of stage of 1artatio11 on the r:rtio of casc,in 
to total protein and resulting factor for each - 

Fornlol factor 
Caseill / 

Stage of No. of total Totnl 
I:~rtntion cows " protein protein C'asein 

1 3 2  0.789 1.73 1.37 
9 49 0 . i80  1.75 1.37 
:3 4 (i 0.781 1 4  1.37 
4 53 0.778 1.76 1.37 
> 53  0.779 1.74 1.34 
(i 49 0.773 1.80 1.39 
i 5 1 0.758 l . i 8  1.35 
8 43 0 . i56  l . i 3  1.32 
9 4 4  0.745 1 . 7  1.35 

1 0  33 0.737 - 1.84 1.35 
7 1.35 

' A  tot:ll of 453 salnples from 124 cows. The 
factor for total protein and casein was based on 
274 eolrh and 360 tests, respectively. 

of i 0 . 8 3 9  between percentage of total protein 
and lnilliliters of K/10 sodiun~ hydroxide, and 
a correlation of +0.729 between percentage of 
casein and ~nilliliters of S/10 sodiu~n hydroxide. 
These are lower than those reported by Bannen- 
berg and van den Hoek (5) for mixed herd milk. 
Budslawski et  al. (7 )  and Comberg (8 )  report 
on the relationship of different nlilk ronstituents 
during lactation and the composition of bulk 
milk. The lower correlation for casein may be 
attributed to errors in the separation of casein 
from whey, especially during the first two 
~nonths of the experiment. I t  is evident that 
the correlation of +0.839 hetween the percent- 
age of total protein determined by form01 titra- 
tion and the Icjeldahl method indicated that 
the Orange G dye binding n~ethod, with a 
correlation of 0.975, is more accurate than the 
forn~ol  titration method. 

The estimation of total protein by the use of 
linear regression equation gave the same results 
as did the Kjeldahl  neth hod, thus confirnling the 
observation of Solbcrg et al. (21). Using the 
Kjeldahl method as the standard for con~pari- 
son, none of the different methods gave signif- 
icantly different results. However, since the cor- 
relation between the Orange G dye and the Kjel- 
dahl  neth hod was rnuch higher than between the 
form01 factor and the Kieldahl. i t  indicates an  
advantage in accuracy for the Orange G dye 
nlcthod for  rapid deternlinatioii of protein in 
111ilk. bmido Black was found equally as good 
as the Kjeldahl (1, 26) and has the advantage 
that filtering is not necessary after centrifuging. 
This has bern used in Holland for routine test- 
ing of 1,400,000 lnilk sa~nples fro111 80,000 in- 

dividual cons in herd tests, and for pricing and 
selling ~n i lk  a t  30 dairies. 

The use of the forlnol factor overestimated 
total protein by 0.10 from the Kjeldahl (Table 
I ) .  Gilmore and Price (13) reported a signi- 
ficantly higher value of 0.045 with form01 titra- 
tion than with Kjeldahl, but did not consider i t  
in~portant in practice. Since stage of lactation 
and month of the year may exert an  influence on 
the results obtained, both of these were tested 
to detern~inr their effect on the fornlol factor. 

The effects of stage of lactation on the fornlol 
factors for total protein and casein are presented 
in Table 3. .i total of 453 samples fro111 124 
cows are represented in the table. Total protein 
form01 factors showed a trend upward as the 
lactation period advanced. Casein forn~ol fac- 
tors exhibited a tendency to decrease, but the 
trend was not as consistent as for  total protein. 
These opposite trends can be attributed to the 
increase in whey protein as the lactation period 
advances, which mag also contribute largely to 
the increase in total protein percentage. This 
is shown in  Table 3 by a decreasing ratio of 
casein to total protein, which is 0.789 and 0.737 
for the first and tenth months, respectively. 

Results on 536 sa~nples from 124 cows pre- 
sented in Table 4 indicated that ~nonths of the 

Effect of I I I O I I ~ ~ I  of the  ye:^^. 011 the for111o1 faetol. 
for protein and casein " 

Formol factor 

Total 
n to t e i~~  C t ~ s e i ~ ~  

August 1.76 1.30 
September 1.74 1.31 
Oetohcr 1.81 1.38 
Sovembe~ 1.78 1.38 
1)ercmbcr 1.76 1.38 
January 1.78 1.35 
-- 

" A total of 3H(i s:~nlplcs from 1 2 4  cow.;. 

year do have solnc effect on the for11101 factors 
for  total protein and casein. However, if an  
average fornlol factor is used, based on deter- 
~ninations and calculations of representative 
months during the different seasons, sizable 
errors will not be introduced. 

Both the dye binding and for11101 titration 
n~ethods have so~nc advantages for  routine lab- 
oratory analyses. The dye binding method is 
nrore accurate, especially for  individual cow 
san~ples. The form01 titration has an advantage 
fro111 the standpoint of time required and si111- 
plicity of apparatus. However, the continuous 
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presence of forn~aldehyde gas, even with good 
ventilation, may prove a hardship f o r  the lab- 
oratory technician when a large number of sam- 
ples a r e  analyzed. K a y  (16) reviewed recent 
nlethods f o r  estimating milk protein, and  eon- 
eluded that  form01 titration could be very suit- 
able f o r  routine analytical work. Mogensen (18) 
reviewed published da ta  on  form01 titration and  
concluded that  the method is  not  sufficiently 
accurate to  form the basis f o r  payment f o r  milk 
proteins. Thc dye method is  rapidly gaining 
acceptance for accurate use on  large-scale anal- 
yses of milk samples f o r  protein content. 
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SCJIAIARY 

Galactose-1-C" has been used to study the transport of lieroses across the 
cell melnbrane of washed bovine spermatozoa. Trials with unlabeled glucose 
and with 2,4-dinitrophenol established an energy requirement for the transport 
of galactose. The transport system was shown to be sensitive to iodoacetate 
and to mercuric chloride, and did not respond to insulin. Since galactose readilv 
accu~nulated in the cell and little C1'02 was produced, it was a good indicator of 
hexose transport. An active transport system was indicated, hut some transfer 
appeared to he passive and not energy-dependent. 

I11 the preceding paper (3) ,  evidence was 
presented of the transport of fructose across 
the sperm eel1 inernbrane. I t  was pointed out 
that due to rapid metabolism of fructose, a 
true measurement of transport was difficult. 

After considering the possibilities of the tech- 
niques which have been used to circumvent the 
complicating effects of metabolism in measur- 
ing transport (5, 7) ,  galactose was selected for  
use as an indicator of hexose transport. The 
rationale for the use of galactose in this regard 
has been discussed by Levine and Goldstein (5) .  

This report presents the results of a series 
of experiments in which galactose-1-C" was 
used to indicate transfer across the sperm cell 
membrane. A preliminary report of some of 
these findings has been presented (1). 

EXPERIMENTAL PROCEDURE 

The semen used in these trials was obtained 
from Holstein bulls with the artificial vagina. 
After collection the semen was examined for 
quality and ejaculates from three or four bulls 
were pooled for use in each trial. The sperma- 
tozoa were washed in Ringer solution to remove 
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saninal plasnia and resuspended in Ringer 
solution. 

Transport was measured by incubating 
washed spermatozoa with galactose-1-CI4 in 
15-in1 centrifuge tubes or (when CO, was col- 
lected) in Warburg flasks (3). After incuba- 
tion, an aliquot containing 10' spermatozoa was 
removed and vacuum filtered through a 25-mm 
dianieter millipore filter of 1.2-p porosity. The 
eells were washed on the filter to remove er- 
traneous radioactivity, care being taken not to 
disturb the thin layer of cells on the filter. The 
san~ples and filter discs were dried and attached 
with rubber cement to aluminum planchets for 
radioassay. Aliquots containing 10' spermatozoa 
could be filtered and washed in less than 2 min; 
with larger aliquots filtration became so slow 
that this technique had no advantage over the 
previous procedure of washing in the centri- 
fuge (3).  

RESULTS AND DISCUSSION 

Fructose cs. galactose. Before galactose could 
be used as an indicator of hexose transport, i t  
was necessary to establish entry into the cell 
and to determine what, if any, inetabolic de- 
coinposition occurred. This was done by incu- 
bating equivalent doses of fructose-C1' and 
galactose-1-C", and comparing the cellular up- 
take and C"O, production during 20 min incu- 
bation at  37 C. The results of these compari- 
sons are shown in Table 1. I t  was noted that 
solue 65% as niuch cellular radioactivity ww 
found in galactose-fed cells as was found in 
those receiving fructose. I n  contrast to the 
large amount of C"0, froni fructose, only traces 



TABLE 1 
Con1p:rrison of uptake and C1'Oz production froin fructose-C'\ind g:~Iactose-1-C" 

-- 

Total radioaetirity 
Cellolnr uptake C"01 prodnctiotl 

- -  
recovered 

Espt. -- 
110. Fructose Gnl:~etosc, Fructose G:ilartose Frortosr (+al:~c~tosc 

(rpm per 1 l ~ ~ e e l l s ) -  

27 9,625 2,320 6,090 100 8,715 2,420 
28 3,080 I ,52n 6,045 170 :1,1(;5 1,6!)11 
99 3,900 2,980 7,720 4iO 11,620 3,450 
30 3,350 1,400 6,555 180 !l,905 1,580 

of C"0, were derived fro111 g;tlac.tose-14"'. 
Thus galactose, ~ r i t h  :I cellular uptake/C1'O, 
ratio about 20 times that of fructose, was well 
adaptrd for  use in studying transport, with 
little con~plication fro111 ~nc~tabolistn of the 
tracer rolnpound. 

I t  should he notrd that galnctoso is not nlota- 
holicitlly inert, hut. the shortnem of the inruha- 
tion period (20 niin) pertnittrd trimsport Ineas- 
urenlents to he ~nadc* bc+'orc appreciable 
~ n ~ t a h o l i s n ~  had occurred. I f  incuhatiot~ is con- 
tinurd for  3 hr, the rarhon fro111 galactose-1-C" 
appeiin. in a nulnher of ~netaholie in te rn~edi~ tes  
( 2 ) .  

Ev~ergy rrqntirrvnr+~,t. I n  the next series of 
expc~ri~nents, efforts were niade to dett.r~nine if 
energy was required for  ~novelnent of galactose 
into the cell. Obviously, a s in~ple passive tlif- 
fusion systen~ woul(1 have no energy rrquire- 
~nent ,  whcreas a transfer systenl might require 
energy. Washed spertn:ttozoa nerc3 incuhatrd 
for  20 min a t  37 C with a constant aniount of 
g:~.lactose-1-C", whereas the eoncentr~tion of 
the energy sourae, ulilaheled glucaosc., ~.angc.d 
frotn 0 to 10.:' ar. As is evident in Figurr  I. 
the lower concentr:itions of glucose increasc~d 
the cellular uptake of galactose-1-C", indicat- 
ing that  energy was rrquirrd for  the t n ~ n s p o r t  
of galactose into the cell. At the higher con- 
cc~ntra.tions of glucosr, glucose competed with 
gal:~ctose for  entry and the stirnulatory effect 
obsrrved a t  low concentrations was inaskrd. 

;\dtlitional rvide~lce of an energy requirrnlent 
is prrsented in Figure 2. W;~shed spernlatoeoa 
were incuhitted with galactose,-1-C", and after  
20 ~ n i n  2,4-dinitrophcnol was addrd to a final 
concentration of 10.' 57. This addition, indi- 
cated in the figure hy the arrow, resulted in a 
loss of accuinulated radioactivity from the cells, 
and although additions of 2,4-dinitrophenol 
always resulted in a loss of cellular radioac- 
tivity, the rate of loss and total an~ount  lost 
wr ied  from one rxperilnent to another. I n  
contrilst to the reportc.d results with hactcria 

('i), not all of thc, radio;~~tivi ty left the cell; 
in fact, 30% or  more of' the total \\-as retained. 
This ma.y indicate that  not all of thta galactose 
crosses the cell wall by transport nlecllanisms 
and that  sonle giilacbtose nloven~rnt is not m- 
ergy-dependcant. 

Removal of radioactivity fro111 the cell in :I 

manner sinlilar to that  produced by 2,4-dini- 
trophenol also was induced hy the addition of 
unlnhel(d galactosr af ter  : u ~  initial incubation 
with galactose-1-C". 

T~nlrnfrr  ngniltst c*oirrc~iitrntio~r (~rtrdient. 
Washed sperlnatozoa \rere incubated with galac- 
tose-1-CIS to pernlit cellular acculnulation. The 
C"-loaded cells were \r:~shrd free of extraneous 
radioacdtivity, then incwhatt.d anaerohic:~lly in 
fresh huffer with and without 0.1 11 unlabeled 
galactose. Effluent C" into the galartose-con- 
taining buffer averaged ahout 25% greater than 
that  into the gal;~ctosc.-free buffer. This con- 
centratioti of galnctosc. against an ostnotie gra- 
dient is 1nuc.h the sanlc? as that occurring with 
fructose (3). 

Srnsitirity to ivhibitola. Cellular uptnlre of 

0 5 10 

glucose concn., M 
FIG. I. Effect of rstcr~uil glucobc col~ccntrntiol~ 

011 the cellulnr upt;~kc of gnl:~etosc-1-("I. 
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TABLE '7 
Effect of inl~ibitors on cellular untake and retention of aalartose-1-C" 

- - 
Experiment Co~~trol  Treated 11111ibitio11 

.- 

-(c/,sl/108 ~~11s)- (%I 
37-39) Iotloacc~tate, 10.'' ~r 4'77 180 .5 X 

gi~.lactosc.-1-C'" \\-as sr.nsitivc~ to iodoacetate, 81s 
sholvn in Tahle 2. I11 these trials \v:tshcd sper- 
matozoa were exposed to the inhibitor for  20 
mi11 hefore the addition of galactose-1-C". 
Mercuric chloride added under similar taondi- 
tions caused an even greater inhihition of up- 
take (Ti~hlc. 2, atlded hefore incubation). - 

CONTROL 

\ 
\ 

0 
0 3 0 60 

minutes 
FIG. 2. Displacc~nle~~t of ccll-nccumulatcd galae- 

tosr-~-C'"I.Y ~4-di11itroj)I1cnol. I)i~titropl~enol :1(1- 
(lition is in~liratctl 1)y tllr arrow. 

With red hlood cells, the addition of iner- 
euric chloride after  incubation has heen used 
as a means of freezing the transfer of sugar 
(4) .  The procedure permitted ineasures of 
transport a t  t i n ~ e  intervals of less than 1 nlhi. 
Furthennore, since ~novenlent of sugar stopped 
upon the addition of the ~nercuric chloride, the 
suhsc.qurnt analysis could be continuc,d a t  an 
unhurried pace. This freezing procedure was 
tested with spctrn~atozon hut, a s  shown ill Tahle 
2,  the addition of ~nercnric chloride after  sper- 
I I I : I ~ O ~ O R  had heon ineuhated xvith galactose-l- 
('" resulted in extensive. loss of radioactivity 
front the (dell. I t  is of interc>st that the extent 
of rt.le:tse of rtadioactivity hy ~ncreuric chloride 
was si~nilar  to thnt caused hy 2,4-dinitrophcnol. 

Eflrct of ~ I Z S I I ~ ~ I & .  Experinients were con- 
tluctod to tletela~inct thv c.ffect of insulin on the 
transfer of galactose in spernlatozoa. i l f ter  
1)relilnin:lry tests, one unit of insulin per ~nilli- 
liter xvns adopted :IS approaching the optinlu~n 
I(.vel. Galactose-1-C1' was added after  sperma- 
tozoa had hecn exposed to insulin for  10 ~iiin, 
and transfer was ~neitsured after  the usual 
20-niiu incubation period. Results are pre- 
sented in Tahle 3; insulin had no effect on the 
transfer of galactose under the conditions eln- 
ployed. I n  this respect, sper~uatozoa fall into 
the class of tissues, including red hlood cells, 

TARLE 3 

. - 
Effcset of insuli~~ on the transport of gal;ictose-1-C" 

(:ellular uptake - C"O2 ~ ~ r o d u c t i o ~ ~  
Witl~out Wit11 Witl~ot~t XVi th 

Expt. ]lo. ~ I I S I I I ~ I I  insuli~l 
. - - 

illsuli~~ i l ~ s u l i ~ ~  
u-- - - 

(r/)tt! 11fr 10" cr1Zs)- 
43 820 830 160 

*> 6J45 
130 

44 - 9 -  2,180 X.55 86.5 
-15 1,255 1,460 310 3011 
46 2,860 2,855 655 fi:lIl 

Mean 1,795 1,831 495 
. . - - - - - - - - -- -- - - - - -- -- - - 481 

- 
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the gastrointestinal tract, kidney epithelium, 
and central nervous system, which is  not re- 
sponsive to insulin (5). 

Gmzernl discussio~r. These investigations with 
p;~lactose-1-C" have confirlned and extended the 
previous observations with fructose (3) in  meas- 
uring transport of hexoses by spermatozoa. 
Galactose measuren~ents have a decided advan- 
tage, in that  thcy permit the use of uninhibited 
cells for  transport studies with little uncer- 
tainty introduced by metabolisn~ and removal of 
products from the cell. On the other hand, 
galactose enters the cell somewhat more slowly 
than does fructose, and the possibility exists 
that  the transport mechanism is specific for  
one sugar and  does not necessarily apply to a 
second sugar. The silnilarity in  behavior of 
galactose and fructose toward inhibitors and 
osmotic gradient would seen1 to indicate the 
functioning of a nonspecific mechanisn~ in the 
transport of both sugars. 

The data presented a re  indicative of a n  active 
transport niechanism in spermatozoa which 
probably is sinlilar to that  in erythrocytes and 
yeast (6). This does not appear to be an ex- 
elusive process, however, fo r  the results with 
2,4-dinitrophenol (Figure l), lnereuric chloride 
(Table 2 ) ,  and the effects of temperature (3) 
lead to the postulation that  some transfer 

occurs ~vhich is passive in nature and not en- 
ergy-dependent. 
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ST?dY.%RY 

d mail survey was cotldueted over a six-month period in Sew Yolk DHIA 
herds to determine the reasons for disposal of cows froln the herds. Responses 
were received on 7,362 cows. The most important reasons for disposal were 10%- 
production, 27-32%; sterility, 16-19%; udder trouble or ~nastitis, 1 4 2 0 %  ; and 
sold for dairy purposes, 1415%.  Brucellosis and tuberculosis reaction are now 
relatively unimportant, each arcounting for about 1% of the reasons for disposal. 
Culling for undesirable dairy type is also not very intense, since only 2 4 %  of 
rows were disposed of for this reason. Distinct differences hetween age groups 
for relative reasons for disposal were noted, as were differences between hreeds. 
although the nmnhers of ohsel.vations were small for most breeds. 

Studies of reasons for disposal of dairy cows 
have not been frequent. Asdell (1) has proh- 
ahly made the most extensive study. His data 
inrluded reasons for disposal of 2,792,188 cows 
in 17 states during the years 1932 to 1949, in- 
clusive. An early comprehensive study was 
reported by Seath (8) for Iowa and Kansas 
herds. Florida data were studied by Becker, 
Arnold, and Spurlock (2) for cows in 14 herds, 
excluding those sold for  dairy reasons. Parker 
et al. (6) listed reasons for disposal from the 
Beltsville herd over a 40-gr period. Their re- 
sults were confounded by a T.B. outbreak early 
in the study and by the effort made to sell no 
animals for dairy purposes or for low produc- 
tion. 

-4 critical review of the literature of reasons 
for disposal may he found in Meek (.I), who 
also conducted a thorough and intensive study 
of reasons for disposal of 4,768 cows born be- 
tween 1937 and 1957 in ll Iowa institutional 
herds. 

There appear to he two main purposes for 
summaq studies of disposal. First, the results 
serve to guide extension personnel and vet- 
erinarians to major problems of inanagement 
and hreeding and of disease on dairy farms. 
Second, the summaries guide research workers 
to technical problems which are of practical 
ilnportance to dairymen. 

The object of the present study was to 
mnplify previous studies and to up-date the 
infor~nation necded to serve as guide lines for 

research and extension workers and for ret- 
erinarians. 

METHODS 

Under the New Tork Dairy Records Process- 
ing Center procedure, when n cow leaves the 
herd as reported by the responsible supervisor. 
a notation is indicated on that cow's record. 
The reason for  disposal is, however, not indi- 
cated. Aeeordingly, for each New York cow 
marked as disposed of during the period Oe- 
tober, 1960, to March, 1961, a mail survey form 
was sent to its owner. Unfortunately, only a 
part of a calendar year was included in the 
survey. The importance of reasons for  culling 
during these months may not be representative 
of the remainder of the gear. The cow's herd 
number and barn name nere provided, along 
with spare to list reasons for disposal. An 
owner could give as many reasons as he wished. 
listing the most important first and others in 
dewending order of importance. Two different 
fol711s were used during the survey, to provide 
the evaluator with a nu~nhered list of reasons. 
The herd manager rould also write in any 
other reasons. The order of reasons on these 
two forms is shown in Table 1. Based on the 
other reasons listed, two additional categories 
were added before the data were punched for 
sun~marization-these left the herd because of : 
21. Disease or 22. Abortion. 

The nu~nbers of responses for each reason 
for both forms are listed in Table 2. Of the 
7,362 total responses, 4,629 were from Form 1 
and 2,733 from Form 2. Very few responses 

Received for publication Sfarch 29, 1962. listed more than two reasons for disposal. 
%present addrcss: ~l~~ xorwich pharmacnl corn- A question always arises in the analysis of 

pan?, Sorwich, Nrw Pork. survey data coneerninp the influence of the 
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TABLE 1 
Order of rtansotls for (1isl)osal on two ~ I I ~ I I I S  11s(v1 it1 :I 111:lil S I I ~ V ( * ~  

. -- - - - -- - - - - - -. - - - -. - - . -- 
I*'O~III 1 Form 2 - 

So.  of Yo. of 
rcason Rcbasot~ 

- --- 
rc:~sol~ Kr:~son 

. - - - - - - -. 

1 Soltl-1):liry ~rur l~oses  1 Sold-Mastitis 
2 Soltl-1,olr protluc.tiot~ > Sold-T.R. rr:~c~tor 
:i Sold-I3rurellosis 3 Soltl-Dairy p~ t r l~osc~s  
4 Soltl-iVI:~stitis 4 Sold-TTnsomirl fect or legs 
.i Sold-17tlder trouble 1 Sold-Hard milker 
li Sold-lit~sountl feet or lcgs li Soltl-lin~c~c~llosis 

7 Soltl-H:lrtl 111i1ktlr 6 Soltl-Low ])roductiot~ 
K Sold-PI~ysir:~l injury 8 Sold-Pl~~sira l  injllry 
$1 Sold-Stckrility ! I  Soltl-Sterility 

l f l  Sold-0111 age I 0  Soltl-l't~~lrsiral~le d:~iry typv 
1 1  Sold-T.B. r rar tor  11 Soltl-Old age 
I 2 Sold-U~~tlesir:~ble dairy type 12 Solrl-Cdtler t r o ~ t l ~ l r  

13 1)ic.d-Calrii~g trouhle 13 Dictl-Forape poisoi~ing 
14 1)icd-Old ape 1 4  Dietl-Old age 
15 1)ird-H:~rdware 15 Uieil-IIardwarr 
I (i 1)ird-Acridental d'atl~ lli Dictl-Calving trouble 
17 1)iecl-Milk fever 1 i Dietl-Milk fcvrr 
18 1)ietl-For:lge poisolling 18 Dic.11-Bloat 

I !I Died-Bloat 19 Dic(l-Acritlent:~l dent11 
20 Otl~cr  20 Otlter 

- - . - - - - 

TAIlLE 2 
Sunlntary of respollses to :I n1:til smrey rrqnestit~g i ~ ~ f o l . l ~ t : ~ t i o ~ ~  011 ~ v l ~ y  F O I ~ S  left  tllr 11rrd 

-- 
So .  listing rcx:~soi~ " 

Sulll 
Rrasot~ I st, 211cl 3rd 4tl1 5th 
--- 

of .5 
-- -- 

Dairy purposes 1,051 40 :i (I 11 I ,O!I4 
I,ou, ~ ~ r o d u r t i o t ~  2,000 304 20 > 1 2,327 
Rrucellosis 86 $1 (1 0 0 !I3 
Mastitis 616 l i 0  10 I1 1 1 i!Hi 
TTdder trouble 454 233 "ti :1 0 ill; --  TTnsoond feet or lrgs 21 1 I i) 8 (I 0 ?!I4 

IIard n~i lker  1x7 1 3 1  23 1 1 343 
Physical injury 813 X 0 9 1 Il 4o.i 
Sterility 1,191 208 2 (i I I I 1,427 
Old age 27" 211!l 33 I I .il(i 
Y.B. reartor 60 I 0 I1  0 lii 
TTiidesirable dairy type 154 1:il 32 :{ 0 :{?(I 

C'alring trouhlc 171 1 8 2 1 I 1 I 191  
Old age 21 5 :1 I I I I ?!I 
FIsrdware X8 I 0  :i 1 0 lo:! 
Acritlent:~l death 47 I I I I I I 4! I 
Milk fever 51 11 3 0 11 t i  5 
Forage poisot~i i~g 13 1 0 (I 11 14 

Bloat 34 0 11 II 31; , 
Other 250 4 i  7 I I 0 ;ill4 
Ilise:~xe 45 4 3 0 I 1 52 
Abortion 47 , 0 I I 11 34 

Total 7,362 l, iO4 211 15 > 

" A  eolv coultl be listed a s  disl~osed of for sever:~l reasolts. Tllc, rc:~sotls \vcrc o r ~ l r r e ~ l  
:~rcording to ls t ,  ! ? I I ~ ,  rtc. reason for disposal. 
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survey for111 used. I n  this case the only differ- 
ence in the two forms was the order in which 
the reasons Irere listed. A sample chi-square 
was co~nputed to test whether the difference in 
response to the two f o r ~ n s  was due to chance. 
A val~ie of X2 = 216.9, with 21 degrees of free- 
do111, would indicate a t  a very high level of 
prol~ahilit,y that the difference in rc?sponse is 
not due to chance. This result tillnost i ~ n n ~ e -  
diately casts doubt on the validity of the snr- 
vcy. Examination of the sunlrnary for the two 
for111s shown in  Table 3 reveals that although 
the per cent values vary considerably, the saine 
genc.ral psttern prevails in both sets of re- 
sponses. Therefore, i t  was decided to report 
these results, together with a statenlent warn- 
ing of the possible dangers inherent in all sur- 
vey work. Previous reports have used only one 
survey form or have considered only responses 
to verhal questions. No one can be sure that 
the f o ~ - ~ n  used, the for111 of questioning, or the 
a,pproach of the questioner can provide an uu- 
biased response. 

The summary of reasons for  disposal by 
breed fro111 the conlhined data is shown in  
Table 4. I t  must he renrembered when exan~in- 
ing these values that relatively few observa- 

tions were available for  the breeds other thau 
Holstein. A sa~nple  chi-square of X' = 242.3, 
with 84 degrees of freed0111 indicates, however, 
that there are real differences in reasons for 
disposal among the five hreeds. 

The reasons for  disposal when categorized 
by year of birth into six classes are sun~~narized 
for the combined data in Table 5. The nunlbers 
in each group are fairly uniform, except for 
the youngest group with fewer observations 
and the oldest group with many inore observa- 
tions. The sample chi-square of XZ = 1247.5, 
with 105 degrees of freedom, is nluch larger 
than could be expected by chance if the age 
groups were similar in their disposal ratios. 

There rnay be some confounding of age and 
breed which could affect the per cent disposal 
values when summarizing the data separately 
for  a r e  and breed. I f  the numbers of ohserva- 
tions were sufficient, a inore co~nplete analysis 
of an  interaction between age and breed would 
he desirable. The small numbers of observa- 
tions in the non-Holstein breeds when dis- 
tributed over six age groups and 22 categories 
of reason for  disposal would not allow suitable 
estitiiation of the interaction effect. 

TABLE 3 
Surrrm:~iy of reasoris gi\en for disposal on two mail survey forms 

Forril 1 Forni 2 Both forlllb 

Tie:~\on (1)"  (2)'' (1 )  (2 )  (1 )  (2 )  

Dairy purposes . l G l  .I67 .I12 .11i .I42 .I48 
LOIV product~on .282 .323 ,254 .30.5 2 7 1  .316 
Br~~eellosis .(I13 .014 .010 .011 .011 .012 
llastitifi .(I77 ,108 .095 .I09 .083 .lo8 
Udtler trouble .Oii2 .09(i .062 .099 ,061 .097 
Urlsound feet or legs .029 .044 .028 .034 .028 .039 

IIar(1 milker .022 .047 .031 .046 .025 .046 
Physical injury .0:17 .050 .052 .063 .042 .054 
Sterility .l(i3 .I97 .I60 .I89 .I61 .I93 
Old :I gc .0:3(i .071 .039 .068 .036 .070 
T.B. reactor .002 .002 .019 .021 .008 .009 
Undcs~mhle dairy t? pc .Ole .(I40 .029 .04Y .020 .043 

(.;~lrlr~g trolible .02l .022 .02X .032 .023 .025 
Old age .00:3 .004 .003 .004 .003 .004 
JIaxI~vare .011 .(I12 .014 .(I17 .012 .013 
Accidental dent11 ,007 ,007 .005 .005 .006 ,006 
Milk fever .0(l(i .(I08 .008 ,010 ,006 .008 
Forage poisonil~g .002 .002 .001 .001 .002 .002 

Bloat ,006 .00i .001 ,001 .004 .004 
Other .OX7 .035 .0Mi .052 .033 .041 
Disease .009 .010 .001 .001 .OOD .007 
Al)ortioil .010 .011 .000 .000 .OOfi .0Oi 

Total I cxspoi~ses 4,029 2,733 7,362 
- - 

' Fraction of total 1111nlber of ilisposalb gircn as primary reason for dispos:iI. 
" Fmction of total illnilbcr of (lisposals glvell as either lst, 2nd, 3ri1, 4tl1, or 5th reason for 

disposal. 
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TABLE 4 
Summary of reasons given for  clisposal by breed 

Ayrsl~ire Guernsey Holstein Jersey Brown Swiss 

No. r o i ~ s  ..................... (273) (li69) (5,878) (364) (159) 

Re:~son (1)" 2 '  (1) (2)  (1 )  (2)  (1)  (2) (1)  (2) 

Dairy purposes 
Low production 
Brueellosis 
Mastitis 
Udder trouble 
Unsound feet or legs 

Hard milker 
Physical injury 
Sterility 
Old age 
T.B. reactor 
Undesirable ilairy tape 

Calving trouble 
Old age 
Hardware 
Accidental death 
Milk fever 
Forage poisoning 

Bloat 
Other 
Disease 
Sbortion 

"Fract ion of total number of reasons for  disposal given as  primary reason for  disposal. 
Fraction of total number of reasons fo r  disposal given a s  either ls t ,  2nd, 3rd, 4th, or 

5th reason for  disposal. 

TABLE 6 
Summary of reasons given for disposal hy approximate age 

Older 
.\],pros. age (yr)  ...... 2-3 3-4 1-5 5-6 6-7 than 7 

Reason 1 ( 2 ( 1  2 1 ( 2  1 (2)  (1)  (2 )  (1 )  ( 2 )  

Dairy purposes 
Low production 
Brucellosis 
Mastitis 
T'dder trouble 
Unsound feet or legs 

Hard milker 
Physical injury 
Sterility 
Old age 
T.B. reactor 
Undesirable dairy type 

Calving trouble 
Old age 
Hardware 
Accidental dent11 
Milk fever 
Forage poisoning 

Bloat 
Other 
Disease 
bbortion 

a Fraction of total number of reasons for  disposal given as  primary reason for disposal. 
bFract ion of total numbcr of reasons for  disposal given as either l s t ,  2nd, 3rd, 4tl1, or 

5th reason fo r  disposal. 
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DISCUSSIOS 

The most important reasons for  disposal over 
all breeds and age elasses are, as expected, low 
production, sterility, and sold for  dairy pur- 
poses. These three reasons account for  lnore 
than 57% of the disposals. All disposals due 
to death accounted for  only ahout 6% of the 
animals. About 4% more were sold for old 
age. Udder difficulties made up  14% of the 
primary reasons and were listed on 20% of 
the responses. I t  is likely that many dairymen 
classified mastitis trouble a s  udder trouble. 

These results point out two areas fo r  con- 
tinued extensive research and teaching. Udder 
difficulties, which make up  14-20% of the rea- 
sons for  disposal can in par t  be alleviated by 
practices known to veterinarians and research 
and extension personnel but still not practiced 
by many dairymen. Further research is also 
required in this area, in addition to more ex- 
tensive dissemination of knowledge already ac- 
quired. 

The other problem is  well known. Factors 
affecting sterility have been studied extensively, 
but still 16-19% of the responses in this survey 
listed sterility as a reason for disposal. This 
area even yet evidently contains many prob- 
lems which, if solved, could markedly affect 
the dairy operation. 

Low production accounted fo r  27-32% of the 
disposals and sold for  dairy purposes another 
14-15%. Undoubtedly, several of the animals 
sold for  dairy purposes could have been culled 
for  low production. This rate of herd culling 
seems fairly high, but if the importance of 
sterility and mastitis was reduced the culling 
intensity could be increased substantially, with 
the resultant increase in genetic merit of the 
dairy cow population. 

These results are in general agreement with 
the studies of Asdell (1)  and Seath (8). Both 
reported approxirnately 34% of cows were dis- 
posed of because of low production and 24% 
for dairy purposes. Their values are a little 
higher than found in this survey, especially for  
the category sold for  dairy purposes. Their val- 
ues fo r  udder trouble and sterility are consider- 
ably lower than reported here. If ,  as some 
dairymen believe, high production leads to a 
greater incidence of mastitis, this early report 
does not contradict the present results. Pro- 
duction in 1960 averaged considerably higher 
than did production in 1950 and 1940. 

The more widespread use of artificial in- 
sen~ination in 1960 than earlier might provide 
a reason for the apparent rise in importance of 
sterility as a factor for disposal. The Asdell 

(1) study reportcd only 8% and Seath (8) only 
5% of animals sold for  sterility. Dairymen 
today are more aware of these problems, since 
they must observe their rows ~norc  closely to 
detect heat so they can call the inseminator. 

Results for udder difficulties and for sterility 
are quite closely in agreement with those of 
Meek (4 ) ,  who reported the incidence of dis- 
posal for  these reasons of ahout 14-16 and 24%, 
respectively. The Iowa institution herds, how- 
ever, had lower disposal rates for low produc- 
tion (20%) and slightly lower for dairy pur- 
poses (12%). The study of the Beltsville herd, 
Parker et al. (6) ,  listed sterility as the reason 
for  disposal in 41% of the cows. This reason 
is prohahly confounded with old age, since ani- 
mals were not culled for  low production and 
would, therefore, be allowed to grow older ir- 
respective of production. 

Abortion, brucellosis, and tuberculosis are 
evidently rather insignificant a t  this time as 
reasons for  disposal--eaeh accounting for only 
about 1% of all disposals. The earlier reports 
of Asdell (1) and Seath (S) ,  and the 40-yr 
study of Parker et  al. (G), showed n~uch higher 
proportions of disposals for these reasons. The 
percentages reported by >leek (4) are only 
slightly higher fo r  these occurrences than in 
the present survey. 

The emphasis on dairy type as a reason for 
disposal is apparently vely low, only 2 4 %  of 
cows being sold for  this reason, although pos- 
sibly some of those sold for  dairy purposes 
may also have been sold for  undesirable type. 

Breed difere~zces.  The chi-square test for  
differences among breeds for reasons of dis- 
posal indicated that suhstantial differences do 
exist. It should be remembered that the small 
numbers of observations on the non-Holstein 
breeds make these estimates less reliable than 
if more were available. The major reason for  
disposal in each breed is low production. Among 
the Jersey and Guernsey breeds, however, about 
10% more leave for low production than from 
among Holsteins. The Brown Swiss and Ayr- 
shirc breeds are intermediate between high and 
low. The current higher emphasis on niilk yield 
rather than f a t  yield would tend to cause   no re 
Guernseys and Jerseys to be culled for low 
production than the other breeds. The ranking 
of the breeds in New York DHIA herds accord- 
ing to milk yield is Holstein, Brown Swiss, Ayr- 
shirc, Guernsey, and Jersey. This ranking con- 
f o r n ~ s  vely closely to the inverse ranking fo r  
disposal for  low production. 

There also appear to he differences anlong 
the breeds in the rate a t  which animals are 
transferred from one herd to another. The 



largest transfer, lnalring u p  17% of the reasons 
for  disposal, occurs among the Jersey herds and 
the lowest llyo aamong Brown Swiss herds. The 
other breeds fall in between. 

Sterility problems evidently are inore serious 
in the Brown Swiss breed, wht~re 21% of dis- 
posals itre for  fertility problenrs. The possible 
connections between this high rate and the 
tr11denc.y for  slower maturity in the Brown 
Swiss should perhaps be investigated. The 
Jresey herds had the least relative amount of 
sterility problen~s-about 13%. The other 
breeds were again interlnediate between the 
estrenles. 

The Holsteins, with nearly 17% of disposals 
for udder and mastitis difficulty, appear to 
have niuch inore trouble in this area. This 
would tend to support the theory of higher 
production making for  inore udder trouble. 
Ordering the other breeds by production and 
by udder trouble does not, however, further 
substantiate this hypothesis. I n  fact, the Brown 
Swiss are second in production and have the 
lowest relative disposal rate for  udder prob- 
le~ns. The difference between breeds in apparent 
susceptibility to mastitis and udder difficulty 
indicates a probable difference in genetic 
nlakeup among the breeds for  susceptibility- 
either directly or through other indirect physi- 
ological processes. 

Although the per cent values in the death 
caused by milk fever ca,tegorq. are low, i t  ap- 
pears that a difference among breeds exists. 
The Guernsey and Holstein breeds were low 
and the Ayrshire and Jersey were high. This 
result would suggest the existence of genetic 
differences among breeds for  susceptibility to 
111i1k fever. 

A g e  diferences.  A steady decline in the pro- 
portion culled for  low production occurs with 
increasing age. Searly one-half of culled first- 
lactation animals are culled for  low production. 
3Iont of the low producers will be eliminated 
in the first two or  three lactations. The rela- 
tive culling for  sterility and udder trouble is 
low for  t,his younger age group, which natu- 
rally allows for  morc rigid culling for low 
production. Anlong older cows, about 17% of 
those disposed are sold because of low produc- 
tion. This pattern is similar to that found by 
Meek (4) .  

The second lactation is apparently ftlvorable 
for  selling aninlals for  dairy purposes (230/0), 
whereas few (7%) older cows are sold into 
other herds. The ccono~nics of selling fairly 
well dictates this pattern. 

Problems of fertility increase relatively after 
the first lactation (7.8% disposal rate) to 

plateau in the third to fourth lactation (15- 
16%) and then increase again alnorlg the older 
cows (2024%).  This same general pattern 
was found by Meek (4 ) ,  where he found a 
steady increase to 7-S y r  of age, followed by a 
plateau fo r  2-3 yr, after which an  increase was 
evident. 

Thr incidence of inastitis and udder trouble 
also appearq to increase gradually with age- 
froni 6.10% in the youngest group to 1927% 
in the oldest group. There appear to he sev- 
eral explanations as advanced by Meek (4) 
and Plastidge (7 )  fo r  this pattern. Either 
young cows are n o r e  free from rnastitis or if 
i t  does occur i t  is n~ore  likely to be treated. 
I n  older aninials with a past history of mastitis 
less leniency would be expected. However, they 
point out that i t  is doubtful if this e ~ p l a i n s  
Inore than a sinall par t  of the difference anlong 
age groups. Sorne association between age and 
mastitis infection apparently exists. Younger 
anirnals may he less susceptible to infection. 
The increased exposure to infection with in- 
creasing age n ~ a y  also be an  important con- 
sideration. Perhaps both contribute to the pat- 
tern. A pattern of incidence of mastitis which 
increased with age was reported earlier by 
Legates and Grinnells (3) .  Meek (4) concluded 
that "Froln these figures i t  would seen1 that 
milking younger anirnals, with a faster tunlover 
of cows, would be the best way to combat mas- 
titis." Until further research points out better 
ways, i t  would seem his solution is the most 
practical one available. 

It would appear from the data that most 
hard lnilkers are disposed in the first lactation. 
Similarly, disposals fo r  undesirable type are 
likely to occur during the first two or three 
lactations. 

Although the numbers of observatioris are 
relatively small, it appears that disposal due 
to niilk fever increases cumulatively with in- 
creasing age. Milk fever is  almost nonexistent 
in first-calf heifers which have not been pre- 
viously subjected to the stresses of high inilk 
production. Apparently, the physiological causes 
are connected with previous production and 
thus increased age ntay bring about increased 
severity, Meek (5). 

The chief reasons for  disposal a s  reported 
in this survey were low production, 27%; 
sterility, 16%; sold fo r  dairy purposes, 14%; 
and udder difficulties, 14%. The importance 
to the dairynian of the freed0111 to cull for  low 
production cannot be overemphasized. The pri- 
mary ilnportance of decreasing involuntary 
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losses is to increase the culling rate f o r  low 
production rather than to increase longevity. 

The chief areas which need i~nprovetnent 
are  fc~t i l i ty  i u ~ d  udder (~nasti t is)  difficulties. 
I f  the incidence of these could be reduced 
ir~arkedly, rilorr attention rould he placed on 
culling fo r  low production. Present knowledge, 
if applied, possibly could reduee the rcla.tive 
ilnportance of these factors. It would a.ppear, 
however, that additional research break- 
throughs in these areas to find lnethods of pre- 
vention or cure are urgently needed in addi- 
tion to increased disseinination of known nleth- 
od.; of prevention or cure by extension person- 
nel. 

Factors which in the past hare been serious 
problems, such as  brucellosis and tuberculosis, 
have apparently been eliminated as significant 
reasons f o r  disposal. This ilnprovenient has 
been due to thorough and extensive applica- 
tion of testing and slaughter fo r  T.B. and vac- 
cination f o r  brucellosis. 

Undesirable dairy type is only a niinor rea- 
son for  disposal, accounting fo r  about 2-4% of 
total disposals. This indicates that  most dairy- 
men do not pay inuch atention to  type charac- 
teristics when culling. This lo\\- value is in 

contrast to the niuch higher iinportnnce ac- 
corded culling fo r  low production ( 2 7 3 2 % ) .  
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EFFECT OF DEOXYRIBONUCLEASE ON THE CALIFORNIA TEST 
FOR MASTITIS . . 

E. J. CARROLL AND 0. W. SCHALM 
Dcpn~tment of Clinical Patl~ology, University of California, Davis . . 

SUMMARY 

Nucleated but not non-nucleated body cells added to nor~ual  milks were found 
to produce typical California Mastitis Test (CMT) positive reactions. Treat- 
ment of rnastitic milks with com~nercial 5 X recrystallized deoxyribonuclease but 
not ribonuclease or  trypsin was shown to prevent the formation of gels charac- 
teristic of a positive CMT. Treatment of gels formed by the reaction of mastitic 
milk with DNAase but not RNAase or trypsin resulted in almost instantaneous 
dissolution of the gel. A level of 1.65 pg DNAase/ml of markedly mastitic milk 
(CMT-3+) was found to be sufficient to abolish the CMT reaction completely. 
These observations suggest that polymerized DNA originating from cells of the 
inflammatory exudate in lnastitic milk is the component responsible for  positive 
California Jlastitis Test reactions. 

Since the discovery of the California Mastitis 
Test (CMT) (20),  there has been a need for 
knowledge concerning the factors present i n  
mastitic milk which react with the active prin- 
ciple of the CAfT reagent (an  anionic deter- 
gent) to fonn  gels of varying strengths. With 
such knowledge, i t  may then be possible to 
precisely quantitate the reactive material in 
mastitic milk by suitable chemical means. From 
the very beginning, the correlation between 
total cell counts in milk and the CMT score 
indicated a very strong probability that the 
reactive substance was t:losely allied with body 
cells, especially those associated with the in- 
flan~matory exudate. 

Direct observations revealed that the reactive 
material can be centrifuged or  filtered out of 
the milk. It is present i n  both the sediment 
and f a t  layer but not the skim following cen- 
trifugation, indicating the reaction is associated 
with insoluble particulate material. During 
centrifugation, cells are both sedimented and 
are swept u p  with the cream. Following ether 
extraction, the reaction was found to be pres- 
ent i n  the aqueous but not the ether phase. It 
was found that the increased whey proteins of 
mastitic milk separated by DEAE cellulose 
failed to produce the reaction ( 3 ) .  I n  addition, 
rnastitic milk proteins precipitated by trichloro- 
acetic or perchloric acid followed by ncutreli- 
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zation and dialysis failed to produce the CMT 
reaction. These observations suggested that f a t  
or  protein per se was not involved. 

More indirect evidence suggested that the 
reactive material i n  the ~ni lk  may be of nuclear 
origin. For  example, i t  was found that typical 
CMT reactions were produced in normal milks 
by the addition of whole mammalian blood or  
the buEy coat (leukocytes) but not by washed 
mammalian erythrocytes. Minced tissue (liver), 
washed nucleated avian erythrocytes, or crude 
nuclear material separated from avian erythro- 
cytes, on the other hand, all produced typical 
CMT-positive reactions when added to normal 
milks. I n  addition, unpublished observations 
(O.W.S.) on mastitis-free goat's milk have 
shown that non-nucleated cytoplasmic cellular 
material common to goat's milk (15) does not 
produce a positive CMT reaction. 

A review of the literature regarding cell frac- 
tionation revealed that gels which appeared to 
be characteristic of positive CMT reactions 
were observed during various procedures used 
in the extraction of DNA, suggesting to us  that 
DNA may be the cellular component respon- 
sible for  positive CMT reactions. 

MATERIALS AND METHODS 

Treatment of mastitic milks was carried out 
with the following enzymes: trypsin ( 2 x re- 
crystallized, salt-f ree) , ribonuclease ( 5  X re- 
crystallized), and desoxyribonuclease ( 5  X re- 
crystallized). The enzymes were the products 
of Nutritional Biochemicals Corporation. The 
cnzyrne stock solutions werc lnade up  to a con- 
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centration of 50 nlg/lOO 1111. The DNAase was 
made up  in  0.25% gelatin and had a coneentra- 
tion of 35,000 Dornase units/ml. The addition 
of MgT+ was found to be unnecessary. Ribo- 
nuclease and trypsin were made up  in distilled 
water. 

Varying amounts of the enzymes were added 
to mastitic milks which were then incubated 
3-4 h r  a t  37 degrees. The CMT was then scored 
by one of us (OWS) without previous knowl- 
edge of the treatment. Suitable amounts of 
0.25% gelatin or  water were added to control 
milks to correct for  dilution. 

RESULTS AND DISCUSSION 

I f  our hypothesis implicating nuclear mate- 
rial ( D S A )  in the CMT reaction is correct, i t  
is  felt that the demonstration that the CMT 
reaction can he abolished by treatment of Inas- 
titic milk with DNAase should be sufficient evi- 
dence to show that i t  is  DNA which accounts 
for  the CMT reaction. That such is the case 
is shown by representative experiments set forth 
in Table 1. 

It can be been that b.etween 100-200 pg of 
DNAase/4 ml of CMT-3 milk is sufficient to 
abolish-the CMT reaction completely. W e  have 
never observed mastitic milks, regardless of the 
strength of the CMT reaction, i n  which the re- 
action could not be abolished by pretreatment 
with concentrations of 200 pg of DNAase/5 
ml of milk. When this level of enzyme was 
added to CMT-3 milk (the same as Tube 11, 
Table l ) ,  a final concentration of DNAase 
equivalent to 1.65 pg/ml of milk was sufficient 
to inhibit the CMT reaction completely. Lower 
concentrations of enzyme reduced the CMT 
score but did not abolish the CMT reaction. 
Incubation i\ not necessary for  the demonstra- 

tion of this effect. DNAase added to fresh 
milk immediately before the addition of the 
CMT reagent precludes the development of a 
positive reaction in mastitic milk. 

K a y  et  al. (12) have shown that strong gels 
:Ire formed by the addition of sodium dodecyl 
sulfate to various tissues in the isolation of 
DNA. Gels are also formed by isolated nuclei 
in the presence of the detergent. The descrip- 
tion of such gels (5)  markedly resembles the 
behavior of gels fonned by equal volumes of 
lnas t i t i~  milk and the CMT reagent when worked 
u p  in a beaker. The exact mechanism of this 
gel formation is little understood. Dounce feels 
that gel formation is due to dissociation of 
DNA from protein followed by hydration and 
swelling of insoluble DNA salts (5) .  Bernstein 
and co-workers (2, l o ) ,  on the other hand, feel 
that the structure of nuclear gels is  due to the 
protein moiety, since trypsin treatment was 
shown to reduce the viscosity of nuclear gels. 
However, Cohen (4) showed that trypsin, or  
chymotrypsin treatment of thymus deoxyriho- 
nucleohistone increased the viscosity of the 
nucleohistone and suggested that the increased 
viscosity was due to  polylnerization and aggre- 
gation of liberated DNA. 

Dounce et  al. (6, 7) have also demonstrated 
that intact DNA is a requirement fo r  the gela- 
bility of isolated nuclei, since treatment of 
gelable nuclei with DNAase, or  isolation of 
nuclei i n  the presence of disrupted mitochou- 
dria, causes a loss of gelability. DNAase is 
contained in mitochondria (DNAase I )  as well 
as lysozomes (DNAase 11) (1).  We  have found 
that the addition of DKAase to the gel formed 
by mastitio milk and the CMT reagent causes 
an  almost instantaneous breakdown of the gel. 
Trypsin, on the other hand, did not alter the 

TABLE 1 

Effect of incubnting mastitic ~nilk with ~ar ious  levels of DXAase on the CMT score 

Tube 

1 4 ml milk A + 1.0 ml 0.25% gelatin (control) 
'7 4 ml milk A + 0.1 n ~ l  DNAase + 0.9 ml 0.25% gelatin 
3 4 ml milk A + 0.2 ml DNAase + 0.8 nil 0.25% gclatiii 
4 4 ml milk A + 0.4 n ~ l  DNAase + 0.6 ml 0.25% gelatin 
5 4 rnl milk B + 1.0 1111 0.25% gelatin (control) 
6 4 ml milk B + 1.0 ml DNAase 
7 4 ml milk C + 0.4 ml 0.25% gelatin (control) 
8 4 1111 milk C + 0.07 ml DSAase 
9 4 ml milk C + 0.08 ml DNAase 

10 4 ml milk C + 0.09 ml DNAase 
11 4 ml  milk C + 0.4 ml DSAase 

nornase 
W E  units 

CMT 
score 

3 
1 

Tr. 
Neg. 
Neg. 
Neg. 

3+" 
2 
1 

Tr. 
Neg. 

- 

"Milk C was the strippings from an acutely mastitic quartel. and contained large amounts 
of pus as well as many flakes and clots. 
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TABLE 2 
Effect of the addition of trypsi11 or RNAase on the CMT reaction of mastitic milk 

Enzyme colle. CMT 
Tube BR score 

1 4 ml milk A + 1.0 ml water (control) 0 3 
2 4 ml milk A + 1.0 ml trgpsin 500 :< 
3 4 ml milk B + 4.0 ml water (control) 0 3 
4 4 ml milk B + 4.0 ml trypsin (incubated overnight) 2,000 3 
5 4 ml milk B + 1.0 ml R.XAase 500 3 
6 4 ml milk B + 4.0 m1 RNAase (incubated overnight) 2,000 3 

prefor~ned gel. I n  addition, neither t iypsin 
nor RSAase treatluent afferts the developtnent 
of a CPIIT-positive reaction in ~nastitic milk 
(Table 2).  

Other reagents have been shown to cause 
gelation o r  increased viscosity of nuclei or of 
nuclear material. F o r  example, vai-ious concen- 
trations of S a c 1  have heen shown to cause gela- 
tion of nuclei (5,  14),  fish spernlatozoa (19),  
o r  to increase the viscosity of ribonucleohistone 
solutions (4). When the pII. of suspensions of 
gelable nuclei is raised above 8 with S a 0 H  or 
WH,OH, gels a r e  also formed ( 7 ) .  W e  have 
also produced gels similar to the CMT reaction 
in ~nasti t ie milks by addition of NaCl in high 
concentration or of NH,OH or NaOH (White- 
side phenomenon, 21). 

Rihonuc,leic, but not desoxyribonucleic acid, 
has been reported in n~ i lk  (11, 16, 18 ) ,  al- 
though i t  is not unreasonable to assunle that 
DNA from desquaniated secretory cells may also 
he shed into the n~i lk  during the milking act. 
However, the large numbers of lcwkocytes and 
other inflamlnatory cells containing D S A  that 
appear  in Inastitic milk must perforre elevate 
the D S A  content to ~neasurable lerels. Mizen 
and Peterlnan (17) calculated that the DNA 
content/nueleus f o r  nornlal splrnic cells was 
of the order of 6.6 x 10-Qg .  I f  leukocytes 
have levels of the srnllc order of magnitude, i t  
should be possihle to start  with rather large 
voluinc~ of milk and deter~nint. T)SA concen- 
trations. W e  are  presently engaged in esplo- 
ra.tion of suitable methods fo r  this det.er~nina- 
tion. Preliminary tests have shown that rea- 
sonable recoveries of added D S A  to norlnal Inilk 
can he achieved. 

W e  have heen concerned hp the fact that  
the C31T reaction tends to decline on continued 
storage of the n~ilks. Leukocytes rontaia DNA- 
ase which would be a eonvenient explanation 
f o r  this observation were it not fo r  the fact 
that leukocytes (human) also have been shown 
to contain rather potent I lSAase inhibitors (9, 
13) .  Catheptic activity of lysed leukocytes in 
aged milks may also play a role in the decline 

in strength of the C3IT. Greenstein and eJan- 
rette (8)  found DK.4ase in nor~nal  lnilks of 
the rat ,  IIIOUS~, rabbit. and guinea1 pig, but not 
in milks fro111 the hull~an, CO\V, goat, or Inare. 
DNAase activity was also found in lactating 
mammary tissue. W e  have added various DSA- 
ase inhibitors such a s  citrate, anenate,  or fluo- 
ride to mastitic Inilk and conlpared the keeping 
quality of the CMT reaction with suitable con- 
trols. The results of these expel.ilnt.nts are in- 
conclusive to date, although this a.speet will be 
pursued further. Of interest is the fact that 
the addition of very high levels of citrate to 
dialyzed ~nasti t ic n~ i lk  failed to p r e ~ e n t  the 
loss of the CMT reaction when t h ~  lnilks were 
treated with DNAase. 

Investigations into the nature ot the positive 
California Mastitis Test reaction -trongly ia- 
dieate that the active principle in lnaditic niilk 
is  deoxyribonucleie acid, thch DS.\ having its 
origin lnainly in nuclei of cells constituting the 
inflan~matory exudate. These finding4 add weight 
to the supposition that the CMT reactions are 
a rlualitative measure of the  concent~~tltlon of 
cells in milk. While the obielvation. to date 
~v i th  respect to DNA in relatinu to the CJIT 
phenonienon are  prelinlinary, the result:, are of 
sufficient significance to make thrln known a t  
this stage of the investigation. 
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INCREASED LACTATION RESPONSE I N  CATTLE WITH THTROXIKE 
50% ABOVE THYROXINE SXCRETTON R,\TE 

Department of Dairy Husbandry, University of Missouri, Columhi:~ 

Nine lactating dairy cows were injected with thyroxine daily a t  a level 50% 
above their individual winter thyroxine secretion rates during the spring and 
summer to determine the effect upon milk yield, body temperature, and body 
weight. The body pool of thyroxine was raised to  its ultimate level by one injec- 
tion of thyroxine a t  the initiation of the experiment. 

One cow reached a new peak of milk yield (weekly average) during the 
2nd wk, one the 3rd wk, and the seven other cows the 4th wk. The nlean increase 
in milk yield was 27.6%, with a range from 12.1 to 67.9%. 

The effect of thyroxine a t  this level during the summer appeared to pose no 
problem in heat dissipation. The elevation in rectal temperature of the experi- 
mental cows was very small, with fluctuations i n  treated and nontreated cows 
quite comparable. 

The mean body weight loss was 9.796, with a range of 3.7 to 14.3%. This loss 
was regained within 2 wk after cessation of thyroxine treatment. 

On the basis of the observed range in thyroxine secretiou rate, and the bene- 
ficial effect of thyroxine upon milk yield administered a t  50% above their secre- 
tion rate, i t  was suggested that  the level of feeding thyroprotein lnight he reduced 
fro111 15 g to about 10 g/1,00O lb body weight/day in thr great ~najor i ty  of dairy 
rows. 

The thyroid horn~ones, thyroprotrin, thy- 
roxine (T,) ,  and triiodothyronine (T, )  have 
been shown to stimulate variable Incrrases in 
milk secretion in many dairy (1, 2, 3 ) .  
I n  the cows respondiag, ~nucll variation in the 
percentage of increase has been observed. Many 
suggestions have been advanced to explain the 
variation., in response obsei~ed.  Turner r t  al. 
(11) suggested that ~t indicates the degree to 
which endogenous th?roxine may be a limiting 
factor in the productive capacity of individual 
cows. During recent years, method? have been 
developed using radioactive iodine (I1=) fo r  
estimation of thyroxine secretioll rate and 
many factors influencing the secretion rate 
have been determined (8) .  It has been shown 
that  indtvidual cows show a tenfold variation 
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in thyroxine sec.~.c>tion rate during thc winter 
and during the sulllnlcr drolinr to ahout one- 
third thc winter ratr .  Colrs with thyroxine se- 
rretion ratrs less than optinla1 hut wit11 itde- 
quate secrrtion of other essential hormones 
~ ~ o u l d  he expected to respond to esogenous thy- 
roxine; whrreas, co~r-s with serious hornlone de- 
ficiencies other than thyroxine would not be 
expected to respond. 

The rate of disappearance of thyroxine-113' 
from the blood of the dairy co~v is rather slow, 
requiring two and one-half days f o r  one-half 
of the injected dose to leave the blood (6) .  
From this observation, the concept x7as de- 
veloped that  the body pool of thyroxine in  
cows is greater than the daily th5~oxine  secre- 
tion rate, since two and one-half days are re- 
quired f o r  thr disappearance of one-half of 
the daily sendion.  

Whrn csogenous thyroxine in rscess of the 
thyroxine srrrrtion rate is adlninisterrd daily, 
a n u l ~ ~ b c r  of dirys arc ~.ccluircd for  the new 
e1ev:ttc.d body pool to hrc~olne est;lblished (6) .  
During this prriod, Illilk secretion increases 
gradually as th(1 new 1evc.l is rmchrd. The 
question was r;iiscbd, \rould the n~ i lk  yield in- 
crease more rapidly if body pool of thyroxine 
was increasrd by a. single high injection of thy- 
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roxine, followed by a constant level to main- 
tain it a t  that level? Further, i t  was decided to 
administer the thyroxine to each corn- a t  a level 
50% above the determined winter thyroxine se- 
cretion rate. I n  none of the cows did the daily 
thyroxine injection level equal the highest win- 
ter thyroxine secretion rate so f a r  observed 
(i.e., 10 mg/1,000 lb body weight). 

EXPERIMENTAL PROCEDURE 

Thyroxine secretion rates of nine cows of 
several breeds were determined in late winter 
by a technique described by Pipes et  al. ( 5 ) .  
Lactation was induced experimentally by the 
method described by Williams and Turner (1 2) .  
The present experiment was initiated when the 
cows had reached their peak and had begun to 
decline in  milk yield (20th to  24th week). 
Exogenous 1-thyroxine was administered to 
each animal a t  a level 50% above its winter 
thyroxine secretion rate (Table 1 ) .  To raise 

quality alfalfa hay n-as available in thr feed 
lot. 

Two cows, no. 38 and 601, were used in a 
preliminary trial starting March 31, a t  the 
16th and 20th wk of lactation. The seven other 
cows were started on July  21, a t  the 24th wk 
of lactation. 

RESULTS 

( a )  Ef fect  of thyroxine o n  millc yield. The 
two cows, 38 and 601, started on March 31 a t  
their 16th and 20th wk of lactation, showed 
rapid increases in lactation following the in- 
jection of thyroxine. No. 38 reached an  early 
peak during the 2nd wk. H e r  lactation was 
sustained and during the 8th to 10th wk she 
equalled or  exceeded the early increased pro- 
duction. No. 601 reached her peak during the 
3rd wk and continued a t  a uniform level 
throughout the experimental period (Table 2). 

The seven other cows, started on duly 21, 
showed somewhat Illore gradual inrreasrs in 

TABLE 1 

Thyroxine secretion ].ate and estimatc.d bod? 1,001 of co\!.s injrc.tcd wit11 tl~yroxinc 50% above, 
secretion rate 

T, tlo<l? 
pool ;It 

50% T, .50% i n -  'I'l~rnlinal 
('ow T1 Secvc.. Ro~ly  increase/ creahc.11 11oily Wrigl~t 
110. l31.eed tioii v:lt(. ~vcigl~t day TSR weight loss - -  -- 

I ( r b )  Orln) 
870 TI 5.1 1,140 7 .6  
873 I1  5.1 1,030 7.7 
869 TT 5.4 1,200 8.0 
24 H-S 6.7 1,340 10.0 
25 R-S 7.2 1,200 10.8 

630 J 2.4 800 3.G 
478 G 4.8 1,200 7 . 2  

3 8 G -5.2 1,300 7.8 
601 Cross .J X H 3.6 !)OO 5.1 - -- 

the thyroxine body pool immediately to the 
level i t  would eventually reach after a rariahle 
period of time, the amount of thyroxine rc- 
quired was cnlculatccl by the method described 
by Pipes et  al. (6 ) .  The requirement was coln- 
puted by determining the difference betveen 
the original T, body pool and the proposed 
elevated body pool. On Day One of the ex- 
periment this amount of thyroxine was ad- 
ministered, followed by the daily subcutaneous 
injection equal to a 50% increase above the 
daily secretion rate (Table 1 ) .  

The cows were milked twice daily. Rectal 
temperature was recorded daily and body 
weight was determined weekly. A high energy 
ration containing 80% corn was fed and good- 

inilli yield, all reaching their peaks during the 
4th wk, mhirh v a s  thrn sustained a t  a rather 
uniform level. At the end of 10 wk, the lnean 
milk yield of the cows exceeded the lnran ~ni lk  
yield before the experlnient began. The mean 
increase in milk yield a t  the peak was 37.6y0, 
with a range from 12.1 to 67.9%, with all but 
one ani~nal  exceeding a 20% Increase. 

( b )  Ef fect  of thyroxine ow body tempertrture. 
An inspection of rectal te~nperatures in thy- 
roxine-treated animals revealed ;L gradual rise 
during summer (range 102.1-104.2). When 
compared with animals receiving no thyroxine 
(range 101.8-103.6), the temperature elevation 
mas very small. Indeed, two of the nontreated 
;~nimals exhibited rectal temperatures higher 
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TABLE 2 
T~~flnence of tl~yrosil~e 50% in euwss of wil~tcr thyrosinc seereti011 rate 011 milk yield 

A ~ ~ i m a l  
no. and 
Ilrc~cd 

Average 
weekly - 

virl(l 
1;cfore 
treat- 
n~ent 

870 H 
873 H 
869 H 
24 B.S. 
( 8 0  J 
478 G 
25 B.S. 
38  G 
601 J-TI 

Avtvage t1:lily milk yield (by T\-eeks) during t l ~ y r o s i ~ ~ r  treatment ( l b )  

Maximum 
increase 
in milk 
yield 

fR/ 
23.1 
23.3 
28.2 
36.0 
34 .1  
67.9 
20.3 
21.0 
12.1 

Mean milk 
yield(1h) 20.2 27.1; 23.3 2 4 . i  25.4 22.9 21.8 22.!) 21.9 22.0 22.0 27.6 

than the majority of the ani~nals  tretited ~v i th  
thyroxine in surnn~c~r. The fluctuations in c1:iily 
body ternperaturrs in sulnlner in treated and 
nontreatetl animals xere  very 11ei1rl.v co1111)ar- 
able. 

( c )  TSfect of tk!yroxinp orb bod?/ weight .  The 
body weight loss ranged from 3.7 to 14." in 
the animals, and on the average it was 9.7% 
(Table 1). Swanson (9) has suggested that the 
loss in body weight is not re:~I weight loss; 
rather, it is due to a reduction in gastroin- 
testinal fill. The apparent loss in body weight 
was regained in less than 2 wk in 11.11 of the 
anirnals, on crssation of thyrosine treiitn~ent. 

This is the first study on the effecat of ~ni ld  
hyperthyroidism (50% above winter thyrosin(. 
secretion rate) upon the rat(. of milk srcretion 
in cattle where the thyroxine level ad~ninistcretl 
wa.s related to the individual thyrosine secrcB- 
tion rate. The rrleiln increase in n~i lk  yield of 
27.6% attained during the sulrlmer in Missouri 
indicates that  the n~aintenance of a unifor111 
level of circulating thyrosine 50% above thclir 
winter TSR will increase and nlaintain elevated 
yields of milk a t  this time. 

The effect of injecting tl~yrosinc. a t  an clc- 
vated level to imrnediatel~ bring the body pool 
of thyroxine u p  to its calculated level a t  the 
beginning of the esperituent showed sonle 
promise of effectiveness. One cow reached a 
peak in 2 wk, another in 3 wk, but the other 
cows reached their peaks during the 4th wk. 

I n  an  experiment by Tucker and Reece ( l o ) ,  
where thyroprotein was fed to it group of ten 
cows a t  the peak of lactation, an avenge  in- 

crease in milk yield of 9.9% (range 3.4 to 
18.4%) was observed during 1 4  days. On 
Day One of the esperiment, a larger an~oun t  
of thyroprotein was fed to elevate the body 
pool of thyroxine, as in the present experi- 
ment. It is interesting to note that seven cows 
attained a ~naxilnnl response before the esperi- 
1ne11t was half over and the reniaining three 
cows reached their ~nax imu~n  during the second 
half of the 14-diiy experiment. 

I n  the present experinlent, in cows in more 
advanced lactation, there ilppears to he a greater 
time lag in stimulating increased milk secre- 
tion, even when the Icvel of circulating thy- 
roxine was increased a t  once. Thyroxine nlay 
influence milk secretion in various ways. Heart  
rate and blood circulation should increase rap-  
idly. Increase in  cellular n~etaholis~n of the 
mannnary gland milk-secreting cells should be 
rapid also. Moon (4)  has shown recently that  
thyroxine increases the secretion of the lacto- 
genic hormone in the rat. Further, thyroxine 
sti~nulates the secretion of the growth hor- 
inone a s  shown by the lack of growth in thy- 
roidectomized animals. The effect of thyroxine 
on the secretion of the pituitary horn~ones (Iac- 
togen and growth) nlay require inore time and 
thus increase milk yield Inore gradually. 

To resolve the proble~u in  an  unequivocal 
experiment, it will be necessary to compare 
the rate of increase of lnilk yield in groups of 
lactating cows fed thyroprotein, in one group 
of which the body pool would he elevated a t  
the onset of the c.sperin~ent. 

The feeding of thyroprotein nt the rate of 
15 g/1,000 lb body weight to d i~i ry  cattle has 
been recomn~ended fo r  Inany years. During the 
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pas t  few years, tlir indiridual thyroxine secrc- 
tion rates ( T S R )  of a number of cows have 
been detel-nlined (8) .  They show a range in  
TRR from 1 o r  2 log to 9 o r  1 0  111g/1,000 111 
body weight during the winter ~~ior i ths .  

Since about 10% of the thyroxine in  thyro- 
protein is  effective orally (8), the correspond- 
ing  oral level of thgroprotein to equal the T S R  
of these animals would be 1 to 10 g/1,000 lb 
body weight/day. Therefore, the feeding of' 
15 g/day of thyroprotein t o  lactating dairy 
cows would exceed the lnaxinlun~ T S R  of 1 0  
mg/day by 50% and the mean T S R  of 5.4 I I I ~  

hy  about 185%. The excrssive level of thyro- 
protein feeding has been well tolerated due, 
it is believed, to  the increased ra te  of thyrox- 
ine metabolism. It has hren shown, recently, 
t h a t  the nonnal  biological half-life (tl/z) of 
thyroxine in dairy cattle was 2.47 days. When 
the cows i n  the present exper in~ent  were in-  
jected with thyroxine 50% above their winter 
TSR,  the tl/z was reduced t o  1.05 days ( 7 ) .  
F r o m  these data,  i t  is clear t h a t  the anilnal 
body increases the ra te  of thyroxine inetabolisni 
when higher levels of hormone a r e  adillin- 
istered. Thus, thyroxine in  excess of necths- 
s a r y  requirements is  not  harmful  but is wastr- 
f u l  of the hornlone. 

O n  the basis of the observed range in  TSR 
of dairy cattle, and  the beneficial effecdt of 
thyroxine on  milk secret,ion, when ad11iinistr:l- 
tion of 50% above the  individual T S R  n-as 
followed, it is  suggested t h a t  the  level of thyro- 
protein feeding rould be reduced to  about 10  
g/1,000 lb  body n-eight/day a n d  still stin~ulatc. 
increased milk production in  ]nost animals of 
n population of cows. This level of thyropro- 
tein would equal the highest T S R  so f a r  oh- 
served a n d  would provide a 50% o r  greater  
increase above the T S R  of animals secreting 
u p  to about 7 mg/da;r-/1,000 lh body weight. 
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THYROTROPIC RORMOSE SECRETTON I N  CATTLE AFTER 
PROLOSGED THYROXINE THERAPY AND AFTER 

COMPllETE MTITHDRAWAL 

R. ?;. PIiEMACHANI)RA2 AND C. W. TURNER" 

Depart~ncnt of h i r y  Husb:~ndry, Univerqity of Missouri, Co1umbi:i 

SUMMARY 

Seven lactating cows of several hreeds were injected with tliyroxine daily 
50% in excess of their experinlentally detrrlnined thyroxine secretlon rate 
(TSR)  fo r  a period of 11-12 wlr, and in one Holstein cow f o r  21  wk af ter  the 
animals had passed their peak lactation. The Holstein cow also received :I 

supplernental thyroxine t r ra tn~cnt  of 100% over its TSH fo r  a further period 
of 8 wk. On cessation of thyroxine administratiou, Inilk yield decreased rather 
precipitously in all the anltnals fo r  10-12 days. After this period, there was a 
s~nal l  rise in milk yield in sorne animals fo r  a few days before a plateau was 
established. I"' uptake by the thyroid was deternlined every other day in all 
anilnals for  3 nk .  Thyroid 1'" uptalte commenced 12 days after cessation of 
thyroxine trcatrncmt and attained nornlality by 3 wli. The time a t  which the 
thyroid began to show avidity fo r  iodine collectlori synchronized with the time 
a t  which no further decline in rnilk yield was noticed after thyroxine with- 
drawal. I t  is suggested that the precipitoni: decline in milk yield after thyroxine 
withdrawal is due to suhnortr~al levels until endogenous thyroxine secretion is 
re-established. 

Several investigators have adn~inistered thyro- hornlone. The present paper describes obser- 
protein (thyroactive iodinated casein) in lac- vations to show that such a time lag in resump- 
tating cows a t  various stages of latation, to tion of T S H  discharge does indeed exist, and 
stinlulate more intense ~n i lk  secretion, and this the n~agnitude of this lag is described. 
aspect has been reviewed (1-3, 7) .  I t  is a mat- 
ter of cotamon experience that total withdrawal EXPERIMENTAL PROCEDURE 

of t h y r ~ p ~ o t e i n  from feed results in lr~arlted 
lowering of milk production in cattle. Swan- 
son and Hinton (11) suggested a Inore gradual 
withdrawal of thyroprotein to overconle the 
precipitous drop in mill; seeretion, whilr Pipes 
et al. (6) suggested that the decline inay he due 
to an  abrupt lowering of hlood and body pool 
of thyroxine on colnplete et.ssation of thyroxine 
administration. So long as  thyroprotein is ad- 
ministered in alnounts in c,xcess of endogenous 
thyroxine secretion of the animal, thyrotropic 
hormone secretion ( T S H )  from the anterior 
pituitary is con~pletely h1ockc.d. Upon sudden 
withdrawal of thyroprotein, it would presuni- 
ably take sonle time for  the in:~ctive thyrotropic 
cells to start  secreting and discharge, of thv 
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1 

Eight lactating cows of several breeds were 
maintained in a dry lot under uniforln condi- 
tions throughout the year, with free access to 
a n  iodized salt hlock. Thyroxine secretion rates 
(TSR)  were determined in individual animals 
by a technique described by Pipes et al. ( 5 ) .  
All the animals were brought into lactation 
artificially (12).  After animals had passed 
their peak lactation yields, thyroxine was in- 
jected 50% above their individual TSR. I n  one 
Holstein cow, thyroxine was injtlcted 50% 
ahove its TSR for  a period of 21  wk and then 
100% above its T8R for  8 wk. After the 
attainment of m:~simutn milk secarction, :ind 
when the n~ i lk  yield began to drclinc, thyroxine 
adniinistration was discontinurd. Thrce days 
before cessation of thyroxine adtninistration, 
100 pe of radioactive iodine (I'31) was injected 
into each animal intravenously and 24-hr thy- 
yoid uptake tleter~nined. Thyriodal 1'"' meas- 
nren~ents \+-ere nrade by the rnethod described 
1)y Pipes et al. (.?). The background radio- 
activity count was talcen in the hip region. I f  
the 113' activity in the thyroid was less than the 



I IORhIONE SIGCRETION I N  CATTLE 1103 

background radioactivity, thyrold hloclcadc was 
indicated. Twenty-four-hour 113' uptake was 
determined every two days in each animal for  
a period of 3 wk. Since I"' uptake was dr- 
termined success~vely every other day, care was 
taken to account for the residual radioactivity 
present in the animal a t  the beginning of each 
thyroidal uptake ineasnreinent (8). ,211 the 
animals were milked twice daily. 

RESULTS 

When 1'"' was injected in animclls prior to 
thyroxine withdrawal, there was no thyroidal 
uptake of I'", as shown by a greater body 
count than in the thyroid (Table 1 ) .  The same 
situation continued for ten days after cessation 
of thyroxine adn~inistration. After ten days, 
in some animals, the thyroid began to pick u p  
I"' a t  a rate greater than the body pickup 
(Table 1 ) .  By  1 2  days, i t  could be definitely 
said that in most of the animals the thyroid 
had begun to function and II3' was picked up  
with avidity (Table 1). However, i t  was not 
until 3 wk after cessation of thyroxine treat- 
ment that the magnitude of uptake had reachtld 
~iornlal average values (Table 1 ) .  

Upon total cessation of thyroxine adioini.;- 
tration, milk yield declined daily for a period 
of ten days in three animals, and for a period 
of 12 days in the remaining five animals (Table 
2 ) .  Individual maximum decline in milk yield 
over the treatment period (last day of thy- 
roxine administration) ranged froin 39.2- 
68.1%, with a mean of 51.7%. When no further 
daily decline in milk yield was noticed, somcL 
allimals showed a slight ir~crcase for  a few 

weeks before a plateau a t  a inuch lower level 
was established (Figure 1). I t  should be inen- 
tioned that the animals in this study were 
nioderate ~nillr producers and the lactation 
period in sonle nniil~als had approached or 
exccleded the time a t  which they would nor- 
mally be dried off. 

The technique described for  studying the 
activity of the pituitary and the thyroid is based 
on the classically described reciprocal relation- 
ship that exists between these two glands. Dur- 
ing exogenous thyroxine therapy, endogenous 
TSII is blocked and the body will be de- 
pendent upon the exogenous source of sup- 
ply of the hormone. The present investigation 
ii~dicates that after cessation of thyroxine ad- 
ministration, about 12 days are required for  the 
thyroid to begin to pick u p  Ila, which is also 
indicative of secretion and release of TSH. 
Apparently, by 3 wk after discontinuation of 
thyroxine treatment in  cattle, thyrotropic hor- 
mone was being secreted in norn~al  ainounts, a s  
shown by the normal thyroid IL3' uptake. I n  
the Holstein cow (no. 601, Table l), although 
the pituitaq- and the thyroid were blocked con- 
tinuously for  a period of 29 wk, the time lag 
for  resumption of thyrotropic secretion and 
thyroid activity was the same as in other ani- 
iuals (12-14 days). Thc latter observatioii 
would seen1 to indicate that in cattle the pitui- 
tary does not undergo advanced atrophic 
changes a t  least fo r  a period of 29 wk under 
cahronic thyroxine treatment. Evidence for this 
cft"ect is also provided in studies where thyro- 

TABLE 1 
Thyroid I'31 uptake in lactating colr-s nnder prolonged thyroxine tl~crapy and after mithrlramal 

1"' 11l)takr (per cent ad~ninistercd) 

Two 
tl:1ys 

before 
caessa- 
tion of D:~gs :rftc.r cessation of tllyroxine 

Animal llur:~. thy- 
no. lirec(l T r c a t ~ ~ ~ e n t  tion roxilic 2 4 f i  8 10 12 2 1  

24 Brown Swiss 1'h X TSR' 
25 Brown Swiss 1'' X TSR 

478 Guernsey ll/cl X TSH 
630 .Terscy 11/, X TSR 
869 TIolstein I]/, X TSR 
870 Holstein X TSR 
873 IIolstein ll/cl X TSR 
601 Holstein 1 X TSH 

? X TAR 

TSR = Thyroxine secretion ratc. 
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TABLE 2 
Effect of thyroxi~~e  with(lraxva1 on (1:lily milk ;\.iclcl in cnttlr 

- -~ -. - - - - - - 

Maxi- 
mum 

percent- 
age de- 

cli11e 
over 

U:ly the 
before Days a f t r r  c.(~ss:ttio~l of tll?.rosi~~cs treat- 

A1iin1:tl cessn- - ~ n e n t  
no. tion 2 4 (i 8 10 1 2  14 1 I X  period 

-- --~--- 

24 23.3 19.9 22.5 22.9 1 14.6 12.0 12.1 1"s 11.5 50.6 
25 I '75.5 20.0 22.2 20.7 17.0 15.8 15.7 16. i  14.1 39.2 

478 16.0 14.5 13.5 11.3 !I.5 5.1 5. i  ti.3 7.0 8.0 68.1 
630 15.3 14.7 14.0 12.7 1 7.8 X.5 9.3 7.1 7.1 49.0 
869 15.7 lP.O 14.7 14.1 13.2 10.8 #.!I 0 8.3 9.8 43.3 
870 l i . 8  17.0 16.5 16.8 14.2 10.0 7 9.0 10.8 11.0 43.8 
873 18.2 18.7 16.R 14.5 12.5 5 6.1 8.5 7.0 9.5 66.5 
601 10.5 10.0 9.0 10.0 7.7 4.9 4.0 3 5.2 5.0 53.3 

Mean 1 . 9  16.7 15.8 15.5 13.7 9 X.8 I 9 9.4 51.7 - . - .- - - - - - -- - -- 

protein has ht.ell fed  f o r  extended periods of 
time without any  undrsirahle rffrcats on the 
pi tui tary (ant1 the thyroid) or  on the atiil11i11 
(4).  

The rapid devline in ~ ~ l i l l <  yield a f te r  thy- 
roxinch withdrawill was espected fronl sevc.ral 
previous studies (9, 10). Pipes c~t ill. ( 6 )  
pointed out  tha t  on withdrawal of' thyroxi~~cs 
ad~ninistrat ion the 11ody pool of thyroxil~cb 
\vould be di~riir~ished a t  a n  exponc.ntit11 rate to 
subnor~nal  levels tr:~nsiently u t ~ t i l  the etldogc>- 
nous thyroxine secretion was chstahlished. This 

transient low level of thyroxine Inti?- very well 
nvcount f o r  the sharp  ilecline it1 n ~ i l k  yield oh- 
sc~rved in this a s  ~71.11 a s  in  other investigutiol~s 
on  crssation of thyroxine a d ~ ~ ~ i n i s t r a t i o r ~ .  Son~c. 
cvidt.l~ce is  provided f o r  the lat ter  s t a t e ~ u e ~ ~ i  
1)t.cause of the syiichronizntiol~ of cessation o f  
tlec~litie in  n ~ i l k  yield with the I~eginning of 1':" 
uptake I)? the thyroid. .\s ~~~c.ntior~r.d eitrlic.r, 
the avidity of the thyroid to pick u p  II3' is in- 
dicative of the r e t u r l ~  to n o r t ~ ~ a l i t y  of thyro- 
tropic a n d  thyroid activity. I t  would appeitr, 
thc~t>fo l~e ,  that  ;I crr tain I(,rrl of blood 2nd bod? 

IJ3/  Uptake 

/ 

0 2 4 6 8 10 12 14 16 18 2 0  22 

DAYS AFTER CESSATION OF THYROXINE ADMINIS. 
I*'I(;. I. Effrc-t of wit11tlraw:~l of t l iyrosi~~e a d ~ ~ ~ i ~ ~ i s t r a t i o ~ ~  on d;~ily milk yicald :lnd II3' uptake in 

c:tttlc. 
I t  will be noted that milk yield cleclincs for a prliod of ahout 12 days, a t  \ r l ~ i r l ~  time endogenous 

tl~groxinc secretion is rei~~itinteci, as shown by the i~lcrensc in I"" uptake. 



pool of thyroxine is  rather  critical below which 
level milk-secrc,ting cells r o u l d  he functioning 
subnormally. On the other hand, i f  thyroxine 
is  withdrawn gradually, blood and  body level 
of thyroxine would be slowly reduced, while a t  
the same tinie the thyroid gland would begin 
to function gradually, thereby cusl~ioning the 
effects of ;I transient low level of hor~none  in  
the body. A n  inspection of the da ta  i n  Tables 
1 a n d  2 docs no t  reveal a n y  part icular  breed 
difference with regard to  time, lag, either i n  
rewmption of TSH secretion 01. f o r  cessation 
of decline in  ~ n i l k  yield iifter t l iy ro~d withdr;inwl. 
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TECHNICAL NOTES 

\j7HEP YEAST RjAT-FEEDING STUDY 

The conversion of whey waste into a potential 
food o r  feedstuff by fernlentation with Saccha- 
rorvrycen fruyilis has been tlcconlplished by Was- 
serlnan et al. (2, 3 ) .  This raises the questior~ 
as  to whether any undesirable effects would he 
encountered fro111 the ingestion of such a yeast. 
Recently, Bender and Ijoell (1) reported the 
absence. of any har~llful  effects on the ra t  when 
three different food yeasts were fed a t  dictaiy 
levels of 21% for  four to six n~on t l~s .  

The hio1ogic;~l value of the protein of whey 
yeast has been evaluated by the JTTisconsin 
Alunlni Rrsearch Foundation (personal coin- 

municetion). Iluring a -l-~vk period, the protein 
efticiency r i~ t io  decreased fro111 2.8 to 1.5 w11en 
rats were fed a diet containing 9% protein, 
contributed entirely by whey ythi~st in place of 
ei~sein, and the average weight pain drcreased 
from 100.3 to 50.4 g. 

I n  this not(, we report the rc.sults of feeding 
whey yeast i ~ n d  ~ I ~ C W C T S '  yeast to T B ~ S  on two 

different diets f o r  a period of 90 days. The 
ingredients of the two basal diets are  given in 
Table 1 (Diets 1 A  and 1B). The Diet B series 
involved a greater dependence on protein sup- 
plied by the two yeasts, which were added on 
the basis of contributing equal amounts of pro- 
tein. S.  fragilis, in common with most  yeast^ 
used for  food purposes, is low in  sulfur-amino 
acids. F o r  this reason Diet 4B, containing added 
lnethioniric, was included. Weanling male alhino 
rats (five per  diet) were caged together in solid- 
bottom cages ~71th wood shavings as  litter, and 
allowed free access to food and water. 

Body weight gains and efficiency of food util- 
ization data are presented in Table 2. I n  the 
Dirt  A series, growth was slightly, although 
not significantly, ilnproved when a 20% level 
of either whey or brewers' yeast was added. 
The food ediciency ratios u7ere unchanged. Ilow- 
ever, when r~iost of the dietary protein was pro- 
vided by the yeast supple~nmts  (Dirt  B series), 

[Co~~~posi t io?~ (%)I  
Con1 meal i3.0 5'4.4 58.4 73.0 ($3.0 68.5 f iX.O 
Linseed meal 10.0 8.0 8.0 10.0 . . . .  ...... ...... 
Crude casein 10.0 8.0 8.0 10.0 . . . . .  ...... ...... 
Alfalfa meal 2.0 1..6 1.6 2.0 2.0 2.0 2.0 
Bone as11 1.5 1.2 1.2 1.5 1.5 1.5 1.5 
Sodium ct~loride 0.5 0.4 0.4 0.5 0.5 0.5 0.5 

. . .  Cod-liver oil 3.0 2.4 2.4 ...... ...... ..... 
. . . .  Corn oil ...... ...... 3.0 3.0 3.0 3.0 

Vitamins A and D " . . . . .  ...... ...... 0.1 0.1 0.1 0.1 
Brewers' yeast " ...... 20.0 ..... .... 30.0 .... . .... 
Whev yeast . . . . . .  ...... 20.0 ...... ...... 24.5 2425 
~r , -~e(hionine  0.5 
%Protein(calculated) 17.1 21.9 23.5 17.1 17.5 17.8 17.8 

" 2,500 I.U. Vitnmiil A yalmitnte and 300 I.T. Vitamin D3 per 100 g diet. 
"rotein content of .rvliey yeast (S  X 6.25) = 49.1% ; brewers' yeast = 40.6%. 

TABLE 2 

C*ro.rrtl~  nil fooil rffieic~ncy of 1:1ts on wllcy :ri1(1 ljrewe~s' yeast diets for 90 days 

Mean body Food 
weights (g) efficienry 

Wt. gain/ 
n lc%t  G ~ n r  c std. foot1 
no. Su l~ l r l rn~c~~ t  Stal t error iiltakr 

1 A None 38.6 243 t 11.1 0.23 
2 A  Brc~vers' >east 39.3 ' 259 t 11.6 0.23 
3A Whey yeast .38.(i 263 * 9.7 0.23 
1 B Sone :iB.ti 255 f 6.0 0.23 
YK 13rewcrs' yeast RX.4 l$l(;zk 6.0* 0.21 
:i R Whey yeast 38.2 230 k X.2*' 0.22 
4T3 Whey yeast + 

DL-Metl~ionine :M.(i 231 f 9.7 0.21 
- - 

'011e rat dirt1 oil '25th (lap. 
" P < 0.01; *"  P < 0.05. 

I lO(i 



TECHXICAL NOTES 

growth was significantly reduced, possibly due 
to an  imbalance or inadequate amount of cer- 
tain amino acids. I t  was anticipated that me- 
thionine would be the lnost limiting amino acid 
but, when methionine was added, no response in 
erowth or  food efficiencv resulted (Diet 4B. - 
Table 2).  

All rats were autopsied a t  the end of the 90- 
day feeding period, exanlined grossly, and tis- 
sues saved for  histopathological study. The 
only questionable abnormality noted by Dr. 
TV. E'. Rihelin, the veterinary pathologist who 
examined the slides, was the presence of yeast 
cells in the stomach and gland crypts of three 
out of five rats ingesting the whey yeast diet 
(3B).  However, the presence of viable yeasts 
in the gastric glands of control rats x7as also 
observed. 

Thcre mas no evidence of any toxic factor 
in whey yeast produced hv prowing- Snccha- 

A. N. BOOTH 
D. J. ROBBINS 
A. E. WASSERMAN ' 
Western Reeional Research 

~ a h o r a t o 6  ' 
Albany 10, California, and 
Eastern Regional Research 

Laboratory 
Philadelphia 18, Pennsylvania 
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USE OF DlGESTIBLE DRY MATTER BY DAIRY COWS 
GROUP-FED SILAGE ' 

Our current feeding standards for  dairy cows use of digestible dry matter from group-fed si- 
were gained from research done near the turn of lages for  milk production, maintenance, and live 
the centurv with stall-fed cows. under f e e d i n ~  weight ~ a i n s .  
conditions ' quite different from 'those 
by our present dairyman. This is particularly 
true for  dairymen in  the southeastern United 
States, where cows are group-fed hay and silage, 
with only limited attention being given to the 
special needs of individual cows. Few efforts 
have heen n~ade  in  recent years to recalcu- 
late feeding standards and these have led to 
controversy. 

Reid (5) presented data indicating that the 
TIIN requirement for  producing a pound of 4% 
FCM increases a t  higher levels of milk.produc- 
tion, but Huffman (3) was unable to find this 
decrease in efficiency u p  to 20,000 lb of milk 
per cow per  year. Wallace (6 )  reported that 
the TDN requirement for  maintenance of 1,000 
lb body weight was 12.9 under free grazing con- 
ditions in New- Zealand, but Corbett (2)  was 
unable to find a similar increase during strip- 
grazing compared with indoor feeding. I n  a 
later study, Wallace (7 )  stall-fed cows with 
freshly cut grass and obtaincd the requirements 
shown in  Table 1. I t  seems logical that the 
method of feeding may influence a t  least the 
nlaintenance requirement and, for this reason, 
data from silage feeding studies conducted a t  
this station were used to measure the relative 

- - 
EXPERIMENTAL PROCEDURE 

Data from feeding trials with 35 direct-cut 
silages made from a variety of crops and stored 
with several common silage additives were avail- 
able f o r  study. The silages were all harvested 
a t  the optimuin state-of-maturity for  this area 
and were fed as the sole roughage in the ration. 
Grain was usually fed on a grain-to-milk ratio 
of 1 :4. Feeding trials %-ere 28 days in length 
and silage was group-fed to four or five cows 
per treatment. The data were analyzed by mul- 
tiple regression analysis, using an  IBM 1650 
computer and routine rnultiple regression 
programs. 

RESULTS AND DISCUSSIOS 

The resulting requirements fo r  production, 
maintenance, and weight gains are shown in  
Table 1, along with similar data from New Zea- 
land and Morrison's standards. The 0.28 lb 
TDN required per pound of F C N  is somewhat 
lower than that reported by other workers. The 
lower value may represent the frequently ob- 
qerved increase in efficiency of milk production 
from silage dry matter due, apparently, to the 
volatile acids present i n  silage. The maintenance 
requirement is similar to Wallace's (7) value 
for  stall-fed. part-time-outdoors animals and - 

' C*col.pin Espcr i~t l r~~t  Stntiou, Jo~~rnn l  Series somewhat larger than Morrison's standard. The 
425. requirement fo r  live weight gain is similar to 



the Ken- Ze:~l:~nd v;tlue. The da ta  suggest that  
group-ftvding incrc.:tses the ~r~;tintenance re- 
cluire~nent ahove thnt  of stall-frtl corns, but  has 
little influence. on  the fecstl reclnired f o r  milk 
production o r  ehangc~s in  body weight. When 
t h r  da ta  v e r e  c s a n ~ i n r d  1)y mult,iple regression, 
4176 of t h r  variation in  intake was aeeountcd 
f o r  hy n~:~intena.nce, 31% 1)y 111illi prodnction, 
and 11"; hy c.l~angcss in hody wc~ight. 

To drtc~rn~inc. the i~srfulness of the da ta  in 
prthdictir~g digrstihlr tlyy nlatter intake a t  var-  
ious lerels of d r y  ~n;rtt,cbr digcxstihility, thc resid- 
uals fl-on~ ci~lcal;~tcd 111inus :~c.tu:~l intalicas \vcbr(. 
correlated with per  crnt  digrstihlr d r y  n ~ a t t e r  
in each of the sil;~ges. The rc.sulti~tg regrc.ssion 
was I' = 51.96 - ,348 S ( r  = 3 5 ) .  where Y is 
the rc.sidu;~l nrld is the, per  cent digesihle dry  
~na.tte~.. Tht. equation shows tha t  th r  values in  
Tahle 1 ovc~rc~stin~ate the eonsu~nption of silages 
below 64 percent digestibility and  underestimate 
the intake of sila.ges  hove this value. A t  a 
tlry nl i~t ter  tligestihility of 55% tht, ;lveragcs dry  
~ n a t t e r  intalic. xi ls  ovrrrstimatc~tl hg 1.8 Ill per  
(lily, \vhert.ns a t  70% digestibility intake \$*as 
u~~elerc.st~i~~~:~tc.d hy 2.4 1)) per  tl;~y. tV:~llacc. ( 7 )  
found s i ~ ~ ~ i l n r  trencls in his studies of stall-fed 
forage. This finding is of particular intt~l'rst, 
sinre i t  is quite s in~i la r  to tho observation of 
Conrad cht al. (I), that  intake was significantly 
influencc~d hy  digestibility u p  to  66%, hut, ahove 
this lcvc.l, intake followed a. pattern with respect 
to n~et:~bolic size   nil production. 

Fro111 these da ta  and results previously pub- 
lished hy  1\IcCullough (4), a rc.nsonnhle goal 
in  111aking si l i~ge to insure good intakes hy  dairy 

cows would be the produc4ion of a cilage I ~ n r i n g  
a t  Im5t 65% d i y  matter  digestibility and 24% 
d r y  1n:~tter. This will not  insure high levels of 
inilk 1)roduction, since ; ~ n i n ~ n l  peri 'orn~ance is 
also influenced by rat ion balxncr and other fae- 
tors, but  it should provide~ opt imun~ renditions 
f o r  dry  matter  intake. 1"utarr re+ebn~.ch may 
providc the necessary inf'orn~;~tion f o r  adding 
other optimuin requirement.. 

11. E!. lIc('r r,r,orc,ir 
Georgia Esl~c.ri~ncbnt Station 
Experi inrnt  
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Symposium : 

Education for Leadership in Dairying in Latin America1'" 

I<. L. TURK, Moderator 
1)eparttnent of Aninla1 Hushandry, Cornell University, Ithaen, S. T. 

This sy~~rpus iun~  was organized hg the Inter- 
nationirl Eelations Cotnn~ittec of the Anterican 
1)airg Seic.nce Association to promote hetter 
~nutual ~lnclerstanding of educational prohlems, 
needs, and opportunities in dairying through- 
out the r2111ericas. The program was developed 
on the nssmmption that the key to a more itn- 
portant and progressive dairy industry in the 
future in ang country is a. better supply of \v(.II- 
t.r:tined people to provide. the leadership needed 
in all aspects of dairying. There is general 
:igreen~ent that. titnong the developing countries 
of t.he world the n~ost  underdeveloped scaienre 
is animal sciencr. L:~tin Btneriea is no esccbption 
; n ~ d  if d a i l ~ i n g  is to heco~ne itnportant greater 
c.tnphasis nlnst he given to education in dairy- 
ing to p rov id~  t h ~  Ivadership 11c.et1t.d for  this 
tlcveloptnent. 

Because tl:~il.ying rovers such :I l~road and 
diverse discil)linc~ i t  was decided to rc.st~.ic*t this 
s y n ~ ~ o s i ~ ~ n i  to dairy produc+tion; tt~cbreforc, rel- 
a.tively little. t i ~ ~ ~ c .  will he devoted to dairy proc- 
essing :~nd ~~~ i~ t lu faa tu r ing .  

Our speakc.rs and dist~ussitnts t'ro~n Latin 
An~eri(*:~ ~ I I V  outstanding 1(~:1dt~i.s in educatiot~ 
and r~so i~ rch  in daily protluction; others r1rcB 

' The .\~l~rric:ln Dairy Seic~~ee Association ac- 
kno!\.Lh~lgc.s the generous supllort of the Rockefel- 
ler Fon1111:1tion. 111 W c ~ t  50th St., Now York 20, 
Sew York, ill ~~roricli t~g travel grants for some of 
tllr 1.ati11 Anlcrican ~):rrtiril):~nts in this synl- 
p o s i u ~ ~ ~ .  

" Prcxcntc(1 :it the .?it11 Annual Meeting, Amer- 
ie:111 1):lir~- Science Axsoriation, University of Mary- 
1:1n1l. College Park, J I I I I C  17-21, 1962. 

~~-t~ll-known d a i l ~  l ~ a d e r s  fro111 the Cnited Stiltes 
who have lived and worked in Latin America. 
We have asked the111 to explore their suhjeets 
fro111 every angle hased on their a ide  experi- 
ences and ohsetvations, including the following : 

An analysis of the major problems and what 
is now being done to meet the c~ducation needs 
for  leadership in dairying in Latin America. 

T h a t  are the nlost inlportant things that Latin 
American le:~ders in education c2an do to solve 
their problc?tns? What training is needed to do 
the joh? Are w sufficient nun~her of dairy leaders 
heing trained? 

Should Inore and stronger departnlents of 
anin~al  and dairy hushandy he developed in 
the colleges and universities? An. there qualified 
peoplt! to staff such departlnents? 

Arc. the Latin Americiln students trained in 
the United States coming up to expectations in 
~necbting thr needs? If  t,l~cby do not tnensure up, 
why not? 

\\-hat should :I proft~ssor or scientist know 
concwning the culture, language, trnditions, 
c~te., hclfore he goes on an assignment, t e t n p o r a ~ ~  
or otherwise, to Latin An~c.rica ? 

Art: there career opportunities in Latin Anl(.r- 
ie ;~  for  Sor th  Alnclriean college graduates with 
~najors  in dairy production-consi<I(~ring stu- 
dents fronl Latin ~Znterici~ and the Unittrtl States? 

We hope that our speakers can cvdighten us 
on these questions, and Inany others, a.nd thus 
contribute to our co~un~on  understattding of 
problems and how they tnay he solved to insure 
an adequate supply of leaders nredtd for agri- 
cultural sciences in the years ahcsad. 

EDI'('ATI0h' PRORLRRIS IN 1)111RY ING I N  1,ATIR' AMERICA\ 

FERRUCCIO ACC- ME I 
F:~culty of i \ n i ~ ~ ~ a l  Husbandry, Universidad Agrilria, La  Molina, Idillla, P e ~ v  

I n  a hroatl sl.nsch, ut~iversities in Ililtin A111er- Tri~ditio~lally, Latin A~lterican u~~iversit ies 
iran countrirs have not played ro1c.s sin~ilar to have devoted their main interest to Hut~lanities. 
those of I-nitc.tl States universities in the tech- I t  is difficult to establish whether this has heen 
nological devc*loplnc~r~t of the country. Integrated the rc,sult of a keener intc,rest of students in this 
developn~ent plans should start  with universi- tirlcl or whether i t  actually was the detclrlninir~g 
ties to ensure :I consistent source of well-trained factor in keeping ~tlost of the students awily 
technicitlns. ~vlro in turn will he responsihle for  f r o n ~  the undeve1opt.d technological sciel~ces. The 
carrying out t l ~ r  different phases of the develop- fact is that in Lt~tin A~nerica, with very f(,w 
went proprrtln. Furthert~~orc., the hasic proh- countries as an  c~scwption, only small groups 
I rn~s  inht.rrnt in the natural develop~~lent should of students have hren c,ngaged in agricultulxl 
he invc~~tigi~tc.tl itt the univc.rsity level where sci- studies. 
entific :ittitncl(>s and terhnic.;~l ahilitie?; prevail. Thus, the relatively small denland f r o t ~ ~  Latill 

Atnerican students, the little recognitioll received 
' Dc,:iIl of +Ilc. Fae~llty of Alliln:ll Husbanllyy and froIIl govel.nlllellt :lgeIlcies, together with the 8.h- 

T'irr-R(2ctor. Agmr ia~~  Trl~ivcl.sity, La Molia;~, [,inla, seller of rapid n:ltional growth, have heen re- 
Pcrll. . sponsible in the past for the lack of develop- 
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nient of agricultural colleges. 
Dairying has been no exception in this re- 

spect. I t  has faced and is still facing a n  urgent 
need fo r  ilnproveinent in college teaching and 
research. 

To discuss coniprehensively the prohlenls en- 
countered, i t  is necessary to review briefly the 
conditions under which dairying takes place in 
the other repuhlics of the Continent. 

Let i t  he pointed out, in the first place, that 
i t  is  not fair  to refer to the 20 Latin Anierican 
repuhlics as  bcbing one large unit o r  group. Their 
geographical distrihution is so extensive that  
there are extrrlne differences in rnvironnient. 
Tropical o r  arctic weather, jungle or desert, 
grazing areas 1oc;lted a t  sea levrl or a t  13,000 
feet of altitude, flat plains o r  gigantic  noun- 
tainous chains, rt.gul:lr jet plane schedules or 
rnule's hack transportation, lnodeni city dwellers 
o r  stone-age uncivilized trihesinen, all art. :~ctu- 
:~lly existing contrasts. Differences a r r  obviously 
too great! However, there are still ilnportilr~t 
points in colnnlon a.nlong them. 

Conditions under  which doir?jing is  derc~lopscl. 
The training of leaders in dairying should covrr 
all conditons under which this activity will take 
plgce. The lack of development in niost coun- 
tries and the socio-econolnical structures to he 
found in them result in a very low purchasing 
capacity of the people. Potential markets arc 
sniall and their growth is further impaired 
through difficulties in processing, storage, and 
transportation of dairy products. I n  addition 
to this, poor la,hor efficiency and the ahsence of 
adequate production techniques result in a n  ex- 
tremely high relative value fo r  lnilk: about 1/4 
to 1/5 of an  average labor day-wage per quart 
throughout IJatin America. 

College conr l i t io~~s  (18 a b a ~ l i g ) . ~ / ~ l ( t  for teach- 
i n g  for leaclership. Because local goveninients 
h:tve given so little recognition to the i~nportance 
of universities and rolleges, a vicious circle has 
developed : inadequate financial support meant 
that niany professors could teach only on a pa i t -  
time h<mis and in turn had no tirrle fo r  either 
rrsf'ilrch o r  extension work. Curricula n.rre de- 
signrti to provide only one professional drgree, 
:rnd covered a wide a r m  of training that was 
very sha.llow in depth of specialization. With 
this kind of background, it is not surprising to 
find veterinarians engaged in a continuing dis- 
pute with agricultural graduates on the question 
of which group should work in aninial production. 

Basis  for traching lead(.rship i n  d a i r y i ~ ~ g .  With 
fas t  developlnent taking .place in the TTestern 
Hemisphere, Latin Amencan countries are  liv- 
ing today the same esperienres that the United 
States had nlany gears ago. I t  is ohvious now 
that universities must receive lrlore attention 
froin the governments of their countries, in view 
of the role bhey hare  to play. Fortunately, Latin 
American colleges have kept alive t.he seed of 
renewal and development in spite of thrir  short- 
comings. Kow that the environment has heconle 
Inore favorahle, the will f o r  iinprovcn~ent has 
hecome activatrd and lnost of theln ;Ire pro- 
gressing. 

The lnost i inl~ortant changes to hr introduced 
are  related to staff and teaching facilities. Others 
could he considered as  a natural consrclurnce of 
the fo rn~e r  and refer to curricula, condition and 
activities of the st:lff, scholastic requireinents 
for  students, and dcvclopn~ent of nation:~l ?on- 
tlitions connected with daiiying. 

Considering that  1 5  y r  ago the ~i1iversic1:rtl 
A~r :~ r i ; l  a t  La. Jlolina was fairly representative 
of nlany other agiieulturnl colleges in Latin 
Anrrricn, I should likr to drscrihe its a t t en~p t  
to dcvrlop a stronger cou19sc! in daiq-ing and 
relntcd fields. 
11. Stnf i  Tn 1947, the Agrarian University a t  

La  Molina, which was called a t  that tiine the Na- 
tional Agricultural College, had only three pro- 
fessors c.rrgaged in teaching aninla1 hushandry. 
All of the111 were on a part-tilnr basis and taught 
productiou courses, fundan~entals of livestock 
diseases, and the main animal produet processes. 
Sone of then1 had any graduate training. 

I t  was believrd then that thr  starting point 
in a developlrlent program to ilnprove teaching 
in aniinal hushandry (dairying included) was 
to increase the number of staff' n1e111hel-s on a 
full-time hasis and to increase the numher of 
those with highrr acadeniic training in special- 
ized fields. During the past 1 5  y r  the Agrarian 
ITiiiversity has been able to achieve thrse goals 
in the aninla1 science fields. It has a t  present 
;I. total staff of 30, 25 of whom are on :L full- 
tinle basis; three have a. Ph.D. degree, eight 
11:1ve a Master's degree, live have received spe- 
ri:l.lized graduate training ahroad hut have no 
acadenlia degrees, and one is ahout to receive 
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his M.S. in the United States. I11 addition, two 
professors are ready to begin work lei~ding 
towards the M.S. degree, and one is ahout to 
start working towards his Ph.D. 

This considerable change has been possible 
only hecause of the increase in the nu~nhcr of 
full-time professors. They were eligible to re- 
ceive fellowships supported by the different for- 
eign governments or foundations sponsoring 
programs of this nature. 

Sevcral major problems have been encountered 
in reaching this goal. Age was a limiting factor. 
Experience shows that once they reach a certain 
age, many well-qualified men find it nearly im- 
possible to undertake graduate studies leading 
towards a degree. Economic and family situa- 
tions are largely responsible. Whenever this 
circumstance was met, the procedure followed 
was to appoint promising young members to 
the staff, who eventually had the opportunity 
to receive the graduate training desired. I n  some 
instances, vacancies created by professors who 
left La  Molina for  graduate work elsewhere 
were not filled, because i t  was difficult to replace 
these men during their absence. When no other 
regular staff member is in a position to absorb 
this additional work, the possibility of obtain- 
ing :I foreign specialist through appropriate 
channels should be explored. I realize that lan- 
guage might be a serious problem in using this 
solution. 

Actually, the most important sethack met in 
drveloping this training program was the lan- 
guage barrier. Before being accepted a t  any 
foreign graduate school, fellows-to-he are ex- 
pected to have a n~ in imu~n  proficiency in the lan- 
guage of the country where they are to study. 
iMost of our professors were able to overcome 
this difficulty through hard work fo r  several 
~nonths before they left. llowevcr, some others, 
for  one reason or another, have not been able 
to acquire this minimum knowledge of the for- 
eign language in spite of obvious ability in  their 
particular fields. La  NIolina is sponsoring an in- 
service period of language training that should 
be very helpful to those preparing fo r  study 
in foreign countries. 

The tra.ining progratn has also involved yearly 
appointments of a few new young rnen~bers to 
the staff to act as assistants while they obtain 
experience and training. It has been extremely 
suecc?ssful, since i t  has enabled us to create i~ 

group of specialized men in almost every field. 
The employment of full-time professors, and 

the additional training a.cquired by many of 
them, made i t  possible to initiate scveml years 
ago a strong research and extension activity in 
various fields of the anirnal sciences. At present, 
the La Molina group is the strongest research 
unit in Peru, and probahly in Latin America. 
This is particularly true in the field of animal 
nutrition. The activities initiated in animal 
breeding (artificial insemination, cow-testing 
nrogram, herd books, dairy cattle expositions, 

etc.) have changed the physiognomy of dairy 
herds in the country and have introduced the 
breeding of purebred cattle. Kutrition and feed- 
ing pro,jects fo r  dairy cattle have pemiitted a 
higher, more efficient, and more economical milk 
produation in  the main dairy sheds, as well as 
the developlnent of a vigorous feed-lot industry 
using dairy cattle as the basic source of live- 
stock. Fin:~lly, research in dairy technology 
has facilitated the establishment of cheese man- 
ufacturing plants and the setting up  of milk 
regulations. 

B. 7'eaehilzg factilities. Staff has been thought 
to be the most important need in developing 
acaden~ic activities a t  the Universidad Agrn.ria. 
Ilowever, stilff by itself cannot achieve miracles 
without a minimum of facilities to carry out a 
good teaching program. 

The library has been a major problem and 
one that has not yet been fully solved. Books, 
journals, and other publications printed in Span- 
ish are very scarce, even Inore so in the field 
of dairying. Rooks originally written in Span- 
ish are almost nonexistent and most are not up- 
to-date. Those hooks that have been translated 
into Spanish usually have new editions in  their 
original language before they become availahle 
to us. The use of libraries is, therefore, aetually 
restricted to bilingual professors and cannot be 
used effectively to develop interest and initia- 
tive among students. 

X l n y  of us have asked ourselves why is i t  
that  a center fo r  translating hooks and journals 
has not been established. It would render an  
important service to all of Latin America. This 
orga.nization might also find some publishing 
ohannels that could offer publications a t  a price 
low enough to make then1 available to the large 
iua,jority of students. A t  present i t  would be 
intpra.ctica1 to ask students to purchase a text- 
hook for every course, because of financial 
limitations. 

The Universidad Agraria has recently set up  
an agrcenlent with the Government B:xperiunent 
Station through the university and the 
station libraries will be merged under s single 
direction. The unified library will serve both 
institutions simulta.ncously. It is hoped that 
through this scheme a better service to everyone 
will he availahle. 

Other very importaqt academic requireinents 
are laboratories and demonstration farms. Lab- 
oratories are lacking not only fo r  the study of 
da.irying hut a.lso in supporting fields such as 
che~nistry, physics, biology, and physiology. La 
Molina has been fortunate enough to attract 
interest from foreign institutions during the 
past several years. Through grants frorn foun- 
dations and frorn government agencies, we are 
in the process of enlarging considerably our 
1a.borator-j facilities, i n  both the basic and ap- 
plied fields. A good general lahorntory for milk 
analysis has been equipped, thanks to a Rocke- 
feller Foundation gra.nt. Some butter and cheese 
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procvssing equiplnent has bec.11 obtained through 
loci11 gifts and direct purchases. A 50-head dairy 
herd has been built u p  through ,the past 10  y r  
with the assistance of the I'c~iuvla~i g.ovcrnment 
agenoies and with funds established hy U. S. 
Public I,aw 480. This herd had the largest and 
second-largest herd production average ~vithin 
the cow-testing program in the country in 1959 
and 1960, respectively. Our dairy farm has  nod- 
ern hand- and rnachine-milking facilities and a 
very good feed room in which we can prepare 
any experimental rations. All of its other in- 
stallations were designed especially for  the Pcru- 
vian coast environrilent. Ca.lving pens, calf nurs- 
ery, cnrrals, bull pens, inilk rooni, etc. have been 
used extensively by farmers as  modrls. 

The operation and development of this farm 
have been established on a conl~nercial basis, so 
that sales of cattle and other produrts provide 
all funds necessary fo r  its operation and im- 
provenlent, a t  no extra cost for  thr  University. 
This sarne method is heing usc,d to acquire dairy 
procc.ssing equipment to  support  teaching and 
research, in addition to grants that a re  heing 
sought froin other agencies. 

1 I t ~ e  again, cooper:ltion with the Peruvian 
governmt.nt agency rcfisponsihle for  agricu1tur:~l 
research will provide financial support for  the 
salne purpose. Perhaps i t  should be pointed out 
that in most instances grants f r o n ~  foreign foun- 
dations and other sources are given only for  
equiplnent., with the understanding that the in- 
stitution mill proridr the building to house it. 
This is too much to ask froni any Latin A~II('I.- 
ican university, because they a r r  now engaged 
in a general develop~nent progriim siniilar to 
the one a t  La  Molinii. This means that they are  
fully ahsorhed in many problems and are  in no 
position to afford investments of this nature. 
Assistance is needed that  is subject to little or 
no restriction, a t  least to those institutions that 
have shown a definite wish to develop and 
progress. 

C. A e a d e r ~ i c  cr.speet.~. The Agrarian Univer- 
sity has made i t  i~ point to stress research by 
the staff. This is something new fo r  niany Latin 
Americ!an countries, hut i t  is essential if i n -  
provernent in teaching i s  desired. 

The increase in staff lneinbers with advanced 
academic degrees, together with the developnlent 
of research, has made i t  possible to attempt the 
local establishment of a graduate school. For- 
eign philanthropic foundations have encouraged 
this project, because i t  will play a major role 
in turning out selected groups of better-qualified 
technicians who can be called upon for  futurc. 
staff expansions or to Inan other teaching arid 
restxarch institutions in the countvy. At  the 
same time, this school will strengthen the teach- 
ing of b:lsic sciences within the rollege. 

Special attention has been given by La 5Iolina 
to establishing a production curriculutn which 
includes dairying, and possibly also the procrss- 
ing of animal products. Tt was felt that those 
qraduatrs who were designated as agronon~ists 

were no longer properly trained to cope with 
the specialized problems met in Peru. I n  addi- 
tion, the field of veterinary medicine is so wide 
and important in its medical ilnplic:~tions that 
veterinarians should not be expected to do pro- 
duction work. The work of both the agronon~ist 
and the veterinarian should co~nplelncnt that of 
the animal husband i~men  as a new profrssion 
in Peru  and in Latin An~erica. Tht, expansion 
to come in the country during the near future 
calls fo r  all of them and there are  anlple oppor- 
tunities fo r  animal husbandryrnen, agronon~ists, 
veteiinarians, and food technologists. 

I believe that a solid basis in general sciences 
should be given fo r  all sn in~a l  production stnd- 
ies. With the limited resources availahle now, 
i t  is only natural to concentrate in a general 
basic strengthening of sciences and to inclndta 
dairying in the curriculun~ of aniinill husbandry. 
This is in accord with current trends in the 
United States. I n  our plan Inore emphasis has 
been givtxn to applied aspects than is ~o1111110n 
in the rn i t ed  States. The reason lies in the fact 
that Latin Al~~er ican graduates will not find 
thr sarllr possibilities as  in the United States 
to pick u p  the npplication of principles ilt well- 
organized and nlodern equipped rstahlishnlents. 
On the other hand, they are expt~eted by indns- 
t ry  to illaster this kind of activity upon gr:rd- 
uation. Fortunately, the 5-yr curriculum pro- 
vides thr  opportunity to strengthen the basic 
scaiences, to drvote speciiil at,trntion to applied 
courses, and still leave titile to inspire in all 
graduates a healthy interest in Hunranities and 
social prohlen~s frequent in this par t  of An~tlrica. 

La lllolina has also hrrri suocessful in devel- 
oping ;I close and strong interdepartn~entill co- 
ordination, so that each depart~nent or faculty 
is concerned only with the teaching of courses 
in its own field of activities. I t  is rather a unique 
situation in Latin America, where e v e i ~  faculty 
or depai-tn~rnt usually offers all of its courses 
conte~uplated within their curriculu~n. This cre- 
ates duplication of activities between fr~eulties 
and a ve1-y poor use of the lirnited funds 
available. 

I believe that the progra.ln outlined ahove has 
been suoaessful in up-grading the inst~urtional 
prograrn a t  the Universidad Agraria and in inl- 
proving the quality of our graduates in daii-y- 
ing and in other animal and plant sciences. Fur-  
ther i~nprovernent a t  La  Molina will depend upon 
continued increase in the graduate training of 
its present and future staff, the application to 
teaching of research and extension work, and 
the improvement of laboratoiies and demon- 
stration faeilites through cooperation with other 
Peruvian official agencies. 

I feel that this progranl can he easily adapted 
to conditions in other countries of Latin An~er-  
ira. The experience gaincd by the faculticls of' 
ur~iversites will enable them to understiind, solve, 
; ~ n d  apply to teacdhing the nature of local con- 
ditions under mhirh dairying takes place. 
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EIRI~ TEAVER I 

Departiile~lt of Dairy, 3Iichigan State University, Eas t  Lansing 

Earl Weaver 

All of us, I a111 sure, recognize that this 1):lper 
by Dean Acca~ne is an  excellent one; \vca eon- 
gratulate h i ~ n .  H i s  paper has retninded rile of 
ma,jor educational problen~s, which I know fro111 
experience, exist in Colon~bia. I shirll conn~~en t  
on these. 

Dean Aeea~ne indientes, 21s his first problem, 
that ". . . in Latin An~eric:~, with very few 
countries as an  exception, only sn~al l  groups of 
students hare been engaged in agricultural 
studies." 

I can testify to thr facat that  Colotnhia eon- 
forms to this g:.c.ncralizntion. In 19.56, the sec- 
ond year of our a s s i g i l ~ ~ ~ r r ~ t  in Colonlhia, results 
wcJrc2 rcportc,tl on :I surrey to  ascertain the 
c.hoic.rs by high school graduates fo r  their de- 
sirtscl nnivc~rsity n~a,jors. The survey involved 
;I, cluc~stionntrirc. to each of 3,891 high school 
grnduakes; rt,plies from 70Yc of them were re- 
c.civcd a.nd tabulated. The follolving indicates 
the pe~ .cn tagesn f  the responding students who 
intc,ndrd to elect the various nlajors : ~nrdicine, 
21% ; engineering, 16 ;  law-, 10 ;  army, 8 ;  archi- 
tc~cture, 7 ; agriculture, 3 ; ehen~istry, 2 ; econoni- 
ies, 2 ;  veterinary medicine, 1%. 

'Professor Weaver is a past president of the 
.imerican Dairy Science Association. He spent sev- 
eral years in Colombia as lender of t l~e  Mirl~ignn 
State University ICA contract team working with 
the Colleges of Agriculture a t  Medellin mid P:~lmira. 

Of' coursc8, I :lln not sure whether a. con~par-  
ah](, survey in the United States might reveal it 
higher or lower percentage who intend to study 
agriculture. I an1 sure the figure of 3% is not 
adequate to  provide the agricultural or dairy 
leadership that  Colo~nbia needs. 

Here I intend to make four  ohservi~tions on 
this question of agriculture enrollment 21s we oh- 
served it in Colon~bia. Vast nunthc.rs of influ- 
ential nien henloan the low enroll~nrnt i n  agri- 
culture and then proceed to do little, if anything, 
about it. Seldonl are  effective progr:uns of stu- 
dent recruit~nent planned and con~pl(.ted. 

My second o b s e ~ ~ a t i o n  re1atc.s to an  almost 
unbelievable tendency toward sonle organized 
eEort to forestall reriuitment of new* students 
i n  agriculture. Mi1~1-y university students resist 
such recruitlnent; evidently, they intend to avoid 
too much cornpetition for  available jobs. The 
Asoeiaeion de Ingeniero Agronoulos-the pre- 
sutned agricultural leaders-has on occasion im- 
plied o r  expressed its official opposition to an  
increase in agricultural students, who on gra.d- 
uation could conipete fo r  their jobs. Even solne 
university teachers are not synlpathetic to stu- 
dent reeruittnent. I n  too n ~ a n y  eases the teachers 
have no duties except to meet classes; additional 
students would increase the teaching load. 

31y third observation is that  student recruit- 
~ n m t  in agriculture can be successful. F r o ~ n  
Dean Aceanie's paper i t  is evident this has been 
aeconlplished a t  La  3lolina. I t  was done in Co- 
lombia. Between 1955 and 19.59 the nurnber of 
students was illore than doubled a t  the two col- 
leges of agieul ture  a t  Palmira and 31edellin. 

A fourth observation will appear  solnewhat 
discordant here. So~ne  of you will not agree 
with my belief and ohserva.tion that  short-course 
training can provide eonsidernhle effective lead- 
ership in rnost fields of dt~iiying. Most of us 
seem to think that training f o r  leadership has 
to  come only a t  the univc.rsity Ic.vc.1. 1 urao that 
we forsake sonle of our traditional aeaden~ic 
image and admit that  short-course can provide 
some elen~ents in 1e:~dc.rst-iip th:~t other~vise could 
never he dcvc4oped nor utilized. 

This thought encroaches somcwhat on topics 
assignrd fo r  othcr papers for  this syn~posiu~n ; 
fo r  that I apologize. On the other hand, this 
tendcney iintollg educators-in the States as 
wcll as  in Ijatin America-to discount short- 
c.onrscB training constitutes a prohlen~; and our 
in~n~cbdiate topie here relates to educational 
lx'ohlrn~s. 

Then I wish to cornt~lent on another education 
problem which exists throughout Latin Atneriea. 
It's the dictatorial powers which university stu- 
dents have usurped in the conduet of the uni- 
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versities. Because of the menace of student den)- 
onstration and strikes, university administrators 
often surrender their authority in curricular 
and personnel matters and in all policy actions. 
They fear to take disciplinary action against 
the few offenders who rejoice in leading others 
against authority. Fortunately, students in ag- 
riculture are less prone to the escapades than 
are those students with other majors. But the 
entire situation is a problem and handicap. 

In  my second annual report in 1957, I incor- 
porated the following : 

"University education in Colombia will be 
handicapped as long as the University and 
the Facultades are run by ill-advised, rabble- 
rousing young Inen who aspire to a crusader's 
role." 

There is another situation in Latin A~nerica 
which I feel constitutes a problem. All of us 
endorse graduate training for university teach- 
ers whether they niay sclrvc in Latin America 
or in t,he States. But it is regrettable that :L 
teacher in Latin America usually has to con- 
template his graduate study in sotnc! foreign 
country. As Dean Accanie has stated so rffecz- 
tively, the foreign study usually cwtails serious 
personal prohlems in respect to finances, the 

language, and family situations. The proble~us 
exclude too many potentially good teachers. I t  
is conceded that foreign study is broadening 
and usually valuable; I'm sure it is not always 
worthwhile. 

Latin American countries must develop their 
graduate programs as La Molina has done. Co- 
lon~bia is progressing effectively in this dircc- 
tion at  the present time. Other countries are 
at  work, too. 

My last connnent is not related to students 
nor to nlattcrs of training. It's on the organ- 
ization of the universities. In  Colombia we were 
a.ssigned to the two Colleges of Agriculture of 
the National University. The University is a t  
Bogota, the national capital. One of the colleges 
is a t  I'almira, in the state known as the Valle; 
the other a t  Medellin, in Antioquia. The longer 
I worked in Colombia the   no re I was convinced 
the colleges would have fared better if each had 
been a part of its state university rather than 
a part of the huge university of Bogota. Fro111 
Bogota the distant Colleges of Agriculture, re- 
ceive too little recognition and support and 
too much jealous opposition. If these colleges 
might he identified as parts of their state uni- 
versities, through state pride they could enjoy 
more local support, both financial and otherwise. 

IIERNAN CABAI~LERO D.' 
Department of Animal Husbandry, University of Conception, Chillan, Chile 

1. Some major  factors affecting ngriczcltzcral 
production in Lat in  America. In  dairying, as 
well as in the other animal sciences, our goal 
is increasing production both in quantity and 
quality. The proper solution to the formal ed- 
ucational problems affecting these disciplines 
is mandatory. However, we must realize that to 
obtain a real and substantial improvement i t  
will be necessary to consider other major factors. 

The development of agricultural progress in 
Latin America has been inhibited by many com- 
plications that have to be overcome to achieve 
higher production. Among these we can mention 
the following most important factors: 

Technological factors 
a )  Lack of modern technology, at both farm 

and industry levels. 
b) Failure to make full use of available ara- 

hle land. 
c )  Poor transportation, processing, i~nd  mar- 

keting facilities. 
d )  Lack of technical assistance to farmers 

through a well-organized and efficient es- 
tension service. 

'Professor Caballero holds the M.S. and Ph.D. 
degrees in Animal Husbandry, Cornell University. 
Currently he is in the United States on a Guggen- 
l~cim Fcllowrrl~ig. 

Econolnic factors 
a )  Poor credit facilities. 
b) Land-holding systems which restrict im- 

provelnents in production. 
c) Price control systems which discriminate 

against agriculture. 
d )  Uncontrolled importation of daily and 

other agricultural products. 
e) Lack of capital for agricultural develop- 

ment. 
f )  Low wages earned by some farm laborers. 
g )  Lack of support and means for research 

and education in agriculture. 

The measures adopted toward the solution of 
these problems will greatly benefit the agricul- 
tural education and the food production in Latin 
America. 

2. Professionnl, technical, and general educa- 
t ion in agl.iculture its Lat in  America. I n  the 20 
r~publics of Latin America, agriculture is the 
predoininant activity despite the development of 
industry and mining. Nevertheless, the number 
of professional Inen and technicians in agricul- 
ture is cxtren~ely limited, considering the re- 
quircmcnts of the region. 

This paradoxiral situation has two main 
c:~uses: In the first place. the colleges of agri- 
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culture have heen l(+'t behind in tlreir human 
and financial resources, and secondly, the stu- 
dents have not alwa.ys heen provided with ade- 
quate opportunities for pelfortning effective 
work after gr:rduation fro111 these colleges. This 
is apparent from the fact that the prospective 
university students have shown little interest 
in agriculture and related fields. 

Our universities, and especially our colleges 
of agriculture, need Inore funds and more well- 
trained, full-tinre professors to  he more eRective 
in teaching, r t~sea r~h ,  and the developlnent of 
the animal sciences. In  some of these colleges 
it will be necc!ssary to carry out substantial 
changes in their traditional systen~s of organ- 
ization and teaching. Agricultural education 
should be conducted through more efficient, sci- 
entific, nlodern, and praetiral channels, thus pro- 
viding the student with a solid knowledge of 
the basic sciences and with a better and deeper 
understanding of the professional courses, :unong 
which we may point out dairying. 

I n  this line it is considrred advisable to sep- 
arate the dairying and thr other anitniil sciences 
fro111 hot11 agrononly and veterinary training. 
This will lead to the solution of many problems 
that are actunlly interfering with a proper ed- 
ucation in da.irying and the rest of the a n i ~ n t ~ l  
seienees. I n  Latin America these disciplines 
are lost professionillly bc~t\veen thc. schools of 
agronomy and veterinary medicine. 

TVe niust insist on improving the levrl of ed- 
ucation in hasic sciences in the colleges of ag- 
riculture. Thr proft~ssional m:ln traint>d in an- 
imal science will not perform :> satisfactory job 

in research and ani~nal production unless he 
has been properly trained in c.hernistl7, physics, 
mathematics, hiology, and physiology. In  this 
respect, we must remc.trlber that in Latin Alner- 
ica there is an urgent need for research in d a i v -  
ing and the other animal sciences. 

I t  may be of interest to relate that to raise 
the level of education of the basic sciences, the 
University of Conccpcion, in Chile, has recently 
created f o w  central institutes of eheinistry. 
physics, ~natlren~atics, and biology. These insti- 
tutes perform h:~sic scientific research, and iln- 
part  education ilnd training to all university 
students who nrcd tll(?se basic scienct.~. I tany 
:rdv:lntages have been obtained fro111 the use of 
thew ftrcilities, among which are the following : 
(1) i~nprovement of tclaching in the basic sc:i- 
ctrccis, ( 2 )  promotion of scientific rc.se:ll-ch, ( 3 )  
econolrty :1nd more efficient utilizatiolr of lab- 
orator it.^ :ind ecluiptnent, and (4) hetter and 
~irore sperii~lized 1ibra.rirs. 

Considering now the urgent need in TAatin 
Atn(~ric:~ for  well-tmined personnel in dail-ying 
and animal science, it will he advisable to c,st:~h- 
lish a. fclw well-equipped centers for  research 
and for  advanced ttxining. In  thesc. contcw a 
high level of technicill and scientific instruction 
could be offered in the different tields of' animal 
scienre. Since in Latin America many of the 
prohlen~s affecting anilrlal production are com- 
mon to all countries, these (+enters will not only 
henefit the coulltly in which they are located 
but will also spread their benefits throughout 
Latin America. They could he organized and 
developed as in the Korth American land-grant 
college systern. 

In  Latin America, i t  lnay be noticed that the 
few experts actually working in dairying and 
animal sciences do not have enough communica- 
tion anlong themselves. I n  this respect, the for- 
mation of a Latin Alnerican Society of Animal 
Science will be highly beneficial. This might 
lead also to the establishment of a publishing 
center where the research ~vorkers could ntake 
public their findings. 

The improvement of (:ducation in dairying 
and the other aninla1 sciences a t  the university 
level does not represent the complete solution 
to the problem, however. It is nc!cessary to con- 
sider the education and training of the person- 
nel a t  other levels. This \I-ill require more special 
training centers that could supply the necessary 
instruction and training to professionals, farm- 
ers, farm operators, fo~.(,men, and fanil workers. 
\Ve ~rlust consider also the inlprovement of ag- 
ricultural teaehing and instruction a t  various 
sehool levels. lloreover, the consunler must be 
educ.:lted to appreciate and de~nand a good prod- 
uct. Tn many Latin American couutries the con- 
sunrption of d:~ily products is rather low. This 
is due, son~etitnes, to insufficient or low-quality 
production, but in ot,her cases to consu~ners' 
habits. Through edunational progranls and well- 
orgal~ized catnpaigns it ~vill he possible to raisc 



thv delnanii f o r  good-qnality dairy products. 
This, i n  turn,  will encourage produotion. 

9. Finn1 cot~sirleratiot~n. When xve speak of 
tht. problenls f':~cing Latin Anlerican et luc~tion 
in thc agricult~aml field, i t  is difficult ;ulcl s o t ~ ~ t ~ -  
tilnes in~possihle to genrr;~lize, hecause of tho 
diversity of conditiolls whivh rxist in tliffrreut 
coumtrier;. Tt lnust he e~nphnsized that  t l ~ r r e  arc! 
t.scel)tions to  thc observations presc1ntc.d here. 
but, in gener;rl, they portray t h r  sitn;~tioll in 
Litti11 A l l ~ c ~ r i ~ i ~ ~ l  ;~grieultur:il cduc,;~tion, ;1n(1 es- 
prci;~lly tha t  cor~eeruillg t1;lirying. 

Today 111ost of the Latin Alnet~icnt~ c~ountricls 
;Ire :t~vakening to the urgtsnt nc~t?d f'or grc1atc.r 
development in  the various fic.lds of production, 
c~sprc.inlly ngriculture m~cl intlustry. 

During recc.nt pears snllle p rogr tw has hern 

~ n a d e ;  however, this growth h:~s not always heen 
sufficient a.nd h~r~nor l ious .  111 this respect, ;ig- 
riculture has heel1 in  alulost rvcly case rele- 
gated to a very slo~v process of tlevelopment. 

The existing situation has not furnished n 
favora l~ l t~  environll~ent f o r  the tlevrlopmc~~lt ant1 
progrrss of education in agriculture. I helit~vc. 
that very little progrc'ss will he achieved in this 
respect if \ve do not h a r r  tht, ~ ~ n ~ l e r s t a t i c l i ~ ~ g  
anti cool)t~r:~tiotl of' the govrrn~r~ents ,  the far111- 
er-s, and tho c o r n ~ ~ ~ u ~ ~ i t i c ~ s  to pli1t.e agriculture, 
OIL a n  equal footiug with the other produtatiol~ 
activities of Latin :21nrrica. Only in this I I I ~ I I -  
ncr  \\-ill I,atin Alllrric:;~ ovc.rro~ne tht. ncutc. 
problems arising f'1.o111 our iasnfficieut food 
~)roduction. 

TRAISISG SEEI)E'I) I.'Oli I~EADERSII I I '  I N  I)I \ IRTI?~G 
I S  IIIZTIN AMERrICA 

.JORGE nE AT,BA 
I ) rpnr t~uent  of i211inlal Industry,  Inter-A~nericau Institutes of Bgricnltural 

Sciences, Turrialba, Costa Ricn 
< 

Jorge de Alha 

l'hc v ic .1~~ oxl)rc~ssed i l l  this p;~pt'r ; ~ r c  thr  
protl11c.t of the :iuthor's long-st;~nding lxlroccu- 
patio11 with tht, prohlrllls of training Latin 
A~llericaus in the field of ; ~ n i ~ n a l  protlnction. 

' Professor do Allm is :I ~l :~t ivc of 3Iexico :111tl 
is :i graduate of tllo University of Marylaiid. I-Ic 
ol)t:~illctl the M.S. and PI1.D. in aiiilnal pl~gsiology 
a t  Cornell c~~ivcrsitg. Bvforc a.isullii~~p his pres- 
ent position Ile nia~~agcil  rattle ranches in Mexico. 

As  f a r  ;IS ~~oss ih le ,  thtase ide;~s ;rrtx htlsed on oh- 
jectirrly o h s c ~ ~ r e d  f ;~cts .  

I n  esseuce, these views express two tnain lines 
of thought: First ,  training f o r  Icadership in 
;~,nilnal production can he acro~~~l>l i shed  in  Latin 
An~erica Inore effectively and forct~fully than hy 
t,he colleges doing it. The situation ran  be nluch 
i~nprovetl if outstanding teae11t.1.s :Ire given the 
c~ssentials of stability, continuity, and opportu- 
nity f o r  rescbarch. Thus, they tatul maintain a n  
understanding of th r  ever-changing scientific: 
fic.ld. 

A second 1)rohlr111 is that  although Inany out- 
sttlnding young nlrn ;Ires nerdtxtl hy collrges : ~ n d  
e s p e r i l ~ ~ t . ~ l t  st;ttions in IJatin .4111c.rica, few of 
thc5111 arc, :~hle, hrcmisr of tinanei:~l, o r  ; I ~ I I I ~ I I -  
istrativr c1ifficultit.s. to prove tht. worth of the 
nc.\v ttminrt~s. Dtsspitr the exc.ellt~ncr of tl~t'ir 
h;~c.kgrountl, the. n t w  tr:~iners 111ust fit, thetnst.lvc~s 
into sitn:ltions \vlirrt~ progress is  oftt.11 ilnpcdt'tl 
hy tr;tditions o r  finallcinl lill~itatiol~s. T h r ~ -  I I I I I S ~  

I)(. piont~c~rs not only ill their tc.cht~ic;~l fir.lc1s hlit 
ill I I U I I I ; I ~  clw11itic.s ;IS \vt41. 

1lo~vc.vt.1. drsp!ratc, I I I ~ I ~  hc o11r c~fPorts to hriug 
:11)out :I c.ll;~ngt~, ~t will he slolv ant1 painful. Dr-  
sl'itc. the a ~ n p l e  firltl :111(1 the 111111tiplt. th~ortkt- 
ical oppor tm~i t i r s  f o r  ~vork.  ~ n n n y  of our  hrst 
t~ .a i t~ecs  arck going to fiud i t  v c q  clifficult to lo- 
c.:~ttr suitahle johs w l ~ t ~ t ~  thry cs:~n tlevchlop to th& 
thxpccttd ~)o tc~~i t i ;~ l s .  

Thr 11ctltrrt1 rcs i t  c.r ists  I I O ~ P .  F:vm though 
rnch Latin Alnerici~~i  c o u n t l ~  has its own prt.u- 
I;~ritics, tllerr is  a geuer:ll pat tern of dcwelop- 
11lt111t that  ;~pplies rvt~rpwhere ;11111ost equally. 
Most of  the^^^ h;lvt> favilities f o r  teaching in ,ag- 
riculture. S O I I I ~  of the institutions were founded 
;~ l l l~os t  a century ;lgo; Illany arc1 ~rlore than 50 



yr  old. A study 111ade by F A 0  and the Inter- 
American Institute of Agricultural Sciences re- 
vealed there were 46 colleges of agriculture in 
Latin Americn in 1957 and nlore than (iO today. 

JIany of the early colleges were foundrd under 
Frr1ic.h and Belgian influence,, and were usually 
goremnmelmt-sponsored, hut only recently have 
beconle a par t  of university systems whtre some 
leadership in dairying is now being provided. 
But  a cursory exalnination reveals that, as f a r  
as dairying is concerned, the training offered 
is deficient. Of the 60 agricultural colleges the 
author is acquainted with 21, only two of which 
have facilities for dairy manufacturing work. 
Among the others, facilities and budgets for  
dairy research are almost nonexistent. Only two 
11:lve published specific papers on research find- 
ings in daily production in the last 5 y r  and no 
publications on dairy nlanufacturing have ap- 
peared in the last 10 yr. The pattern is sir~iilar 
if we include publications from schools of vet- 
erinary sciences. 

Specialization is not offered in the Latin 
American agricultural colleges. Typical is the 
Ingeniero Agr6nolno degree, which is granted 
on rornpletion of a single type of general cur- 
ricululn followed by all students for  5 yr. The 
present tendency is toward a slight a ~ l ~ o u n t  of 
specia1iz:ltion. F o r  example, in a questionnaire 
about specialization, used in Chaparro's study 
and answered by professors, students, and alum- 
ni, animal production was recognized as one of 
the lnost desirable agricultural majors. How- 
ever, only nine of the 148 people who filled out 
the questionnaire mentioned dairying as a sep- 
i ~ r a t r  major from animal production. Animal 
husbandry occupied 11.1% of the time of stu- 
dents enrolled in agricultural colleges in 195.5. 
Of 21 colleges that gave details about their an- 
itnal husbandry courses, only six were giving 
courses in  dairying. Dairy nmanufacturing 
caourses were not listed separately by any of 
the colleges. [Chaparro, (2)  .] 

From this brlef look a t  the situation, i t  is 
obvious that the educational system is doing 
little to provide leadership in dairying in Latin 
America. It might not be so serious if the state 
of economic development were such that there 
were no demands for  changes in the dairy in- 
dustry. But  such is not the case, for industrial 
develop~nent and rapid increases in the popu- 
lation of Latin American cities are creating a 
strong demand for  quality dairy products. Many 
Latin Americans are investng in equipnlent for  
dairy manufacturing. The author knows of a t  
least ten attenipts to establish modern dairy 
processing plants in cities of Honduras, i\Iexico, 
and Colombia that failed colnpletely fo r  lack of 
technical knowledge on the par t  of the operators. 
Frequently, the dairies have survived and are 
operated either by European-trained plant nian- 
ngecs or by local people who have learned the 
essentials through trial and error. 

Tn one of the richest countries in South Amer- 

ica, the largest da.ily nlanufacturing and dis- 
trihuting firtn, which 01~11s Illany pasteurizing 
plants and a. hug(, collection and distributing 
system, employs not one nlan trained specifi- 
cally in daily ~nanufacturing. fion~e of the huge 
losses that have been incurred from time to time 
bp this company are compensated for  by the 
large price differential paid by the consumer. 
It might not he an~iss  to mention that this large 
colnpany is North American-owned. I n  all cases 
where manufacturing establishes itself on a 
purely cornrnercial trial and error basis, fre- 
quently protected by laws that prohibit the sale 
of unpasteurized milk, the relations between pro- 
ducers and manufacturers are strained. Wher- 
ever state regulations for the sale of milk are 
enforced by people with no knowledge of dairy 
production, the friction that ensues is especially 
evident, and cooperation from the produrers is 
highly jeopardized. 

Obviously, a new type of leadership is ur- 
gently needed for  the daily industry in Idatin 
America. Some tentative solutions have heen 
put  into operation that are worthy of close ex- 
amination. Outstanding among the solutions 
tried arc? the a t ten~pts  a t  technical assistance 
and the training of Latin American students 
in countries with more advanced dairying 
systems. 

Technical assistance ia dairying. Several types 
of technical assistance in dairying have been at- 
telnped in Latin Amerira. These can be suh- 
divided into assistance rendered by international 
organizations, such as UNESCO, FAO, or  the 
Inter-American Institute, to which the author be- 
longs ; assistance rendered through agreements 
betwc.cn local governments and the U.S. De- 
partment of State; and assistance rendered 
through the foundations. Another type is the 
assistance rendered to regional or  national pr0.j- 
ects hy United States college contracts. This is  
also handled financially by the State Depart- 
~nent,  but few dairying projects have taken place 
under these agreements. [Adanms and Cu~oher- 
land, (I).] 

I n  relation to the a~nounts of money invested, 
the results obtained have been rather disappoint- 
ing. However, this is  not the occasion to make 
a detailed analysis of the causes responsible for 
such ineager success. Moreover, we are con- 
cerned with only a single aspect of agricultural 
technical assistance, that of dairying. One as- 
sistance plan that concerns dailying specifically 
has been the UNICEF-FA0 scheme to provide 
facilities fo r  producing, dehydrating, and dis- 
tributing dried skinnnilk for  schools. La,rge 
sums of money have been spent in this project 
in equip~nent, buildings, and personnel. The 
failures have been Inore outstanding where huge 
plants were construcated in areas that had no 
experience in dairying. Better results are liltely 
to he obtained where the de11ydr:lting plants 
mere organized as part  of cooperative enter- 
prises made up  of dairy producers. 
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Frerluently, 1v11e11 foreign technical assistance 
is given to Latin Americans, one finds the native 
technician or even the public a t  large highly 
critical of the capabilities of the nlen s(.nt by 
the Inore advanced countries. The harriers of 
l:mguage, social cust,oms, and traditions are 
slow and difficult to overt:oine. When the for- 
eign tc~clinicians set up a separate shop from the 
local institutions and are personally protected 
by diplolnatic privileges, assilrlilation into the 
local scene is more difticult. Constant routine 
transfers of personnel, not only within Latin 
Arricrica but to and fro111 other totally dissim- 
ilar areas, have aggravated the proble~~i of as- 
sinlilation into the local environ~l~mt. 

Scnding foreign technicians to solve dailying 
prolilenis in Latin Amrrica is a sort of substi- 
tute system in lieu of national leadership. Froni 
an altruistic point of view the idea is comniend- 
able, but from a practical point of view it may 
be unsound. At best, i t  provides only a substi- 
tute for the permanent leadership required. Pre- 
sumably, l o c ~ l  leaders would s l n e  later. But 
when the foreign technician is not located in 
teaching institutions, and does not participate 
in the local life, the possibility of his influencing 
future generations is sliiii indeed. Perhaps all 
technical assistance schernes should be construct- 
ed with the awareness t1i:it no country has a 
surplus of brain power; also, i t  should be rec- 
ognized that because brain powrr operates satis- 
factorily under one set of circu~nstances, there 
is no guarantee that it mill function equally 
efficiently under another. 

Trclining of f~rtztre Latin An7rricctn leaders i.n 
the United States or Europe. The underyrctd- 
?rate lerel. The North Alnerican college is an 
institution designed to give the nlost useful and 
practical training in the shortest time to the inan 
who is going to work in the United States. 
Herein lies its greatest quality, its practical, 
down-to-earth approach and its ability to direct 
resc::lreh findings toward the solution of prac- 
tical problems. But the very practical nature 
of college training in the United States, so use- 
ful to the man who will apply the principles 
in the vicinity of the college, niay turn out to 
be a liability for the man who tries to apply 
a set of solutions in totally different situat~ons. 
Since the local situation rll:iy need a complete 
rc~daptation of principles, it takes a deeper 
knowledge of these principles before the adap- 
tation can be made. Too often I have seen United 
States- and European-trained Latin Alnerican 
technicians become totally discouraged and de- 
spondent when they fail to make a success a t  
their first cnfforts to improve production under 
primitive or difficult conditions. While inany 
personal qualities (or the lack of them) may 
contribute to this failure, I would also blame 
the lack of depth in  scientific principles as one 
of the underlying causes. Obviously, agricul- 
tural science has a greater share of these un- 
adapted foreign trainees than the exact sciences, 

such as engineering and inathcn~atics or even 
medicine. The solutions to illany of the 1;itter's 
problelns ohey universal rules, they are not mod- 
ified by levels of soil fertility and the interac- 
tions of soil fertility with history, tradition, and 
social strncature. 

The postgrat1,tnte level. I f  I aiii making ill1 

appeal for depth in scientific principles as a 
means of overco~rling the prohlel~~s of adapting 
research findings to new situations, postgraduate 
training should provide the answer to I I I Y  plea. 
Xany of you will iinmedintely protclst that post- 
graduate training is for the few, and that too 
many leaders are needed in Latin Arnerica to 
nlakc the Ph.D. degree n requirement. Hut since 
I an1 convinced that quicbk, iniprovised solutions 
will not help us, I would aim for a slower but 
nlore certain action-one in which we would pre- 
pare the men who will train the leaders in their 
own countries. 

To be able to do this, the ma.n with an ad- 
vanced degree must be given a chance to prove 
the ~ t o r t h  of his scientific knowledge in the local 
situation. Before we tun1 him loose we n~ust 
give hi111 a period of protection, so that he may 
produce results of local significance. 

I see no better place for our well-trained inan 
to prove his ability and influence future leaders 
than in the Latin Arncrican colleges themselves. 
These are the colleges that we find so inept and 
poorly organized now. Rut they arc the ones 
we must work with. Only progress froiii within 
can be long-lasting and in~portant. Our leader, 
once trained and back on a job of iiuportance, 
111ust niake his own fight to obtain a budget for 
1.esearc.h in his institution, and for lnodrrnizing 
the teaching respoiisibilities given him. 

This ineans that, for postgraduate training, 
preft~ence should be given to the young Illen 
who have the contacts with and acceptance of 
their 1oc;tl colleges. I t  ])lay also require sollie 
support and loan of pclrsonnel to ci~alile his 
collrge to grant hi111 ~ ~ I I I C  to study. I would even 
recolnmmd that the thesis problen~ be developed 
locally by the Ph.D. c:~ndid:lte so that a local 
difficulty can be attacked along with his train- 
ing. This is a deviation from American practice 
hut, with the speed of present-day travel, the 
supervision of work done thousands of n~iles 
away is not difficult, though solnewhat costly. 

I also recommend that the Latin American 
candidates for higher degrees be rigorously se- 
lected. Only the very best should be given the 
time and attention that good personal training 
requires. I would ask you to be con~pletely dis- 
passionate in this selection and, if anything, 
apply liiore rigid standards than usual because., 
as foreigners, they will have to develop and 
prove their worth under more trying circunl- 
stances than your own countl.ymen. The t in~e 
spent in obtaining a Xaster's degree is an ap- 
propriate measure for selecting those best suited 
for further training. I n  fact, since postgradu- 
ate training at  the 3faster's level is being offered 
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now by solnc Latin American institutions, I 
would reco~n~nend that the American graduate 
school consult these institutions and heed their 
word in the selection of candidates. 

Since our local colleges arc so poor finan- 
cially, the new leaders, or the institution itself, 
]night need assistance to effect the changes that 
are so urgently required. I would say that 
inoney is well spent when it develops the sort 
of leadership that is self-perpetuating. I would 
certninly favor this kind of support over pro- 

viding elaborate, expensive, superficial foreign 
leadership for the Latin An~erican countries. 

( 1 )  ADAXIS, R. N., AXD CU~~BERLAND, C. C. United 
States University Cooperation in Latin Amer- 
ica. Michigan State Univ. 264 pp. 1960. 

(2 )  CRAPARRO, A. Un estrldio de In Educacibn 
Agrieola Univcrsitaria en Am6rira Latina. 
Organizacibn dc las Nacioncs Unidas para 
la Agrieultura y la Alimentacibn. Estudios 
Agropecuarios No. 48. Roma. 1,207 pp. 1959. 
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Joao Soares Veiga 

There are no special courses for dairy hus- 
hnndry in Brazil. Animal husbandry occupies 
a small part of the veterinary and agronomy 
curricula, and only a few hours a year are as- 
signed to their teaching and training. Students 
in veterinary and agronolny colleges have no 
opportunity to work on fanns or in dairy plants 
to gain first-hand knowledge of the proble~ns 
of clniry farming. Theoretical schooling rather 
than practical training is rnore frequently pro- 
vidcd. Technical high schools that give bcttcr 

Dr. Veiga is Director, Instituto de Zootecnia 
e Industrias Pecusrias, Faculdade tle Medieina 
Veterin5ria Da Unirersidade De S5o Pnulo, Piras- 
sununga, Bmzil. 

training than colleges operate in soine states, 
but their level is still too low to provide ade- 
quate leadership in dairy husbandry. I n  Latin 
American countries both veterinarians and 
agronomists are often in dispute about their 
relative positions but, in truth, neither is suffi- 
ciently prepared to perform the job satisfactorily. 

Brazil is an unusual country, with peculiar 
problems and conditions that differ in several 
aspects from those of other countries in the 
ternperate zone. Daily husbandmen in this 
country, which is both tropical and subtropical 
as are many other large areas of Latin Amer- 
ica, must be prepared to face a number of out- 
standing problems, some of which are : climate, 
malnutrition, poor nlanagement, and diseases. 
To deal with these adverse environmental con- 
ditions, the dairy husbandman must under- 
stand animal reactions to high temperatures 
and humidity, animal physiology, and animal 
acclimatization. He  must know how to raise 
animals resistant to the hazards of these en- 
virons, as well as ways to conlpensate for the 
effects of the environment. Furthermore, he 
must be well acquainted with cattle nutrition 
procedures, pasture grazing, and pasture mel- 
ioration. He niust be accomplished in the skills 
of hygienics and sanitation. As a rule, he should 
understand the economy of his area and be pre- 
pared to deal with inexperienced people. 

I n  Latin America there are no specialized 
courses such as dairy husbandry, animal breed- 
ing, nutrition, or dairy industry. Few of these 
matters are dealt with in veterinary or agron- 
omy courses; thus, veterinarians and agrono- 
mists have to invest iliuch additional time to 
he able to execute their duties effectively in these 
fields. Obviously, the country is in great need 
of well-prepared experts in animal husbandry, 
nutrition, and dairy indwtry. These subjects 
should be taught in the schools of Brazil, and 
intensive research carried out; new curricula 
should be designed. 

Technical schools and colleges need to change 
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hoth the syste~ns and  neth hods of teaching, and 
veterinary and agronolny colleges should put 
more e~~lphasis  on anilnal hushandry. I n  my 
opinion, i t  would he much hetter to create sep- 
arate courses for  anitnal hushandry in Latin 
American countries. But hefore opening or im- 
proving schools ant1 colleges, skilled teachers 
and rc.searc*hers must be available, and unfor- 
tunately there are too few of then1 in Latin 
Anierica. I believe that animal hushandry per- 
sonnel trained in the United States can really 
be helpful in Latin American countries, pro- 
vided they a.re first acquainted with the proh- 
lems of the region where they are to teach or 
work. 

Latin Anlerican students can also he trained 
in the United States, hut they should first be 
familiar with their own agricultural problems 
before entering an  American college. Thousands 
of skilled husbandmen, personnel for  man- 
agement and operation of dairy plants, are ur- 
gently needed not only to improve but also to 
develop the production of milk and its by-prod- 
ucts in Brazil. Fanners  nus st be taught and 
trained in the skills and procedures of animal 
breeding, animal husbandry, pasture grazing, 
animal feeding, and care and management. 

An extension service should be created to as- 
sist the dairy farmers. To meet this demand, 
again, large nurnbers of accomplished, skilled 
experts are imlnediately required. To increase 
the number of trained experts in animal hus- 
bandry in our country, i t  would be necessary 
to : 
1. Restore and enlarge the curricula of vc~ter- 

inary and agronomy collegcls, with ~ n o r r  en1- 
phasis on animal hushandry; 

2. Create speciillized courses in anitnal hus- 
bandry; 

3. Intensify training of students of animal hus- 
bandry in colleges and high sc.hools; 

4. Intensify research on such proh1t.111~ as eattlr 
breeding, cattle acclimiltization, pasture graz- 
ing, nutrition, diseases, housing systems for 
cattle, and many others; 

5 .  Award teachers and technicians scholarships 
to train abroad; 

6. Welco~ne foreign teachers and technicians as 
experts to aid our organizations, colleges, and 
research centers dealing with aninral hns- 
handry. 

Millions of young men and w o ~ ~ ~ e n  are aaei t -  
ing up-to-date education in our country, espe- 
cially in technical subjects, and i t  is our duty 
to lead them into agricultural and animal hus- 
bandry courses, thus offering the111 hetter op- 
portunities to participate in the struggle for 
improved food production. All American coun- 
tries should be unsparing in their efforts to 
help one another. The intercon~ll~unication be- 
tween teachers and technicians is an invaluable 
aid to education and training in Latin America. 
Students in veterinary and agrononlp colleges 
must he given a sounder basic training; for  the 
time being, this could he acco~nplished hy mak- 
ing more extensive use of the sen~inar syste~n. 
To fufill our country's urgrnt need for  highly 
skilled experts, therefore, Rr:~zil n ~ u s t  revise its 
i ~ n i n ~ a l  hushiindry teaching. 

CARL EI. NOI,LER ' 
Depart~nent of Anin~al  Sciences, Purdue University, T,afayettc, Indi:~n;~ 

Throughout recorded history one of man's 
greatest concerns has been how to influence his 
fellow man. My assignment is  to help point 
out some of the training needed to exert an  in- 
fluence over those whose goal is the improve- 
ment of the dairy industry in  Latin America. 
Many of the needs have already been stated by 
Dr. de Alba and I should like to discuss solne of 
them in more detail and mention some others. 

Dairying in the Lntin American nations is 
developing at  a rapid rate, considering the tnany 
grave obstacles to progress not cotnpletely un- 
derstood by people in the United States. One 
nlust recognize that, taken as a whole, the prrs- 
ent state of the dairy industry in Latin An~erica 
docs not compare favorably with that in the 
technologically developed countries, although 
there are isolated herds and processing plants 
co~nparable to the hest araililhle in the 111ore ad- 

' Professor Noller spent 2 Fr as a member of the 
Purdue University ICA team in Brazil. 

vanced countries. As lnight he expected, devel- 
opment is t ~ ~ o s t  rapid near large population ten- 
ters with access to transportation and markets. 

The dairy industry of Latin America appears 
to be in about the same state of developluent 
as that of the Gnited States a t  the tun1 of the 
century. Dairying, as i t  is practiced in the 
United States today, did not develop overnight 
hut was the result of a sequence of events, each 
of which served as a huilding block, or founda- 
tion, for  the nest. At the turn of the century, 
the United States had few leaders in dairy and 
very little specialization. 

Much of the basic technical infornlation needed 
to ituprove the dairy industry in Latin A~nerica 
is illready available in the rnore iidvanced eoun- 
tries, but trained leaders are needed to disseln- 
inate and adapt it to existing conditions. Lead- 
ers nlust be found who have adequate technical 
training and who possess those personal qual- 
ities that con~lnand the respect and confid'ence 
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of the group. I t  is this confidrncr, hosed in part 
on ability, which permits a 1eadc.r to direct and 
organize the activities of a group toward achieve- 
ment of their goal. 

A Iei~der is a person who directs the activities 
of :I specific group. Leaders can be found on 
thr national, state, and con~~nunity level, and 
in various organizations or groups which nlay 
l~avt. overlapping interests, due to different oh- 
jrctivrs. Each group, fro111 the total population 
to the smallest organization, has a leadrr to 
whom it looks for direction. A leader, then, is 
in :I position to have tre~nendous influence upon 
:I. segment of a popul:~tion. 

Dairy leaders  nus st have certain desired lrad- 
rrship qualities plus adequate techrlical train- 
ing and daily experience to maintain thr con- 
fidence of the group. Dairying will not develop 
ra.pidly until sufficient stress is placed on train- 
ing leaders qualified to take the responsibility 
for developing and intensifying technicat11 prog- 
rrss in dairy production and processing. Em- 
phasis should he placed on overcoming. the short- 
age of basic technical and administri~tive skills 
in the areas of dairy education, research, and 
extension. 

Since a high prouortion of the future dairv 
Ieaders will &n~e  f r b ~ n  the ag~icultural univer- 
sities, i t  is important to be cognizant of the 
background of the students. Many of the stu- 
dents have little or no agricultural background 
and, as has been indicated by Dr. de Alha, only 
lim~tcd dairy training is provided in the undrr- 
graduate curriculum. Too often the 5tudents 
graduate without having heard about, or evrn 

seen, modern facilities, equipment, practices, 
and programs that we take for granted. As a 
result, they have considrrable difficulty in pro- 
moting and obtaining acceptance of ilnproved 
dairy practices. 

To provide opportunity for some degree of 
specialization and Inare training in the basic 
subjects, a nulnber of agricultural universities 
are presently extending the undergraduate pro- 
gram to 5 yr ;  hut estending the program will 
not solve the problem if the sole emphasis is 
on course worlz. Stress 111ust he placed upon 
practical experience with animals and far111 
operations and access to improved facilities, 
equip~ucnt, and techniques. Existing facilities 
and practices  nus st be improved to teach adapted 
~iiodern concepts of feeding, breeding, manage- 
ment, and milking procedures. There is not 
enough emphasis on practical work, which is 
particularly necessary for students without an 
adequate dairy background. Students need es- 
perience with inilking parlors, milking practices, 
and milk-handlin~ procedures as well as a better 
understanding of basic principles and their 
appljci~tion to dairying.. 

As Dr. de Alba has pointed out, there is a 
sitnilt~r lack of facilitirs, equipment, and exprri- 
encc, in dairy iuanufacturing. Poor or non- 
existent facilities provide little opportu~lity for 
the student to see or gain experience in dairy 
plants. Consequently, they have no concept of 
the problems or how to solve them. Modern 
111ilk plants can be found near high population 
centers and these n~ight agree to cooperate in 
n training progritln. 

Training for leadership in dairying in Latin 
America requires luore than knowledge of im- 
proved techniques in dairying and their appli- 
cation; it must also provide a working knowl- 
edge of related fields such as agronolliy, soils. 
processing, marketing, credit, etc. I n  view of 
the shortage of trained personnel, a leader can- 
not depend on others for assistance in solving 
related problems, nor should he be expected to 
be an authority over the whole range of prob- 
lems. A degree of specialization is needed but 
not tho high degree of specialization now found 
in advanced countries. 

Training for dairy lcadership in Latin An~cr- 
ica must be built on a hroad base of prartical 
and technical knowledge, to aid in understand- 
ing and solving prohle~ns. New practices may 
not he accepted because previous ones failed 
for lack of specific reco~il~uendations on proce- 
dures to follow. I n  one case, a silage-making 
program failed for lack of specific instructions, 
and today only a few of these dairymen are 
making silage. This is in an area where silage- 
making should he encouraged. 

Training is also needed in effective col~lmun- 
ication, since there is little use in pron~oting 
itriproved practices unless dairymen (,an be in- 
duced to accept advice and to adopt the reccom- 
mended practices. Persuading dairymen to ac- 
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cept and apply knowledge is an  immense task. 
However, one should not he too critical of a 
lack of acceptance of new practices. I n  many 
instances this is not due to a lack of initiative 
o r  desire but rather to a lack of financial means 
to  make the change. 

A common error often made hy both foreign 
and native technicians is the attempt to trans- 
f e r  a practice without modification to another 
country with different physical, biological, and 
social environments. Direct transfer of good 
practices is  often questionable, but the basic 
principles can he applied to develop new sys- 
tems within new environments. Obviously, any- 
one not capahlc of applying basic principles 
and the scientific method can fail  utterly in an  
undeveloped country. Few people realize the 
vast amount of scientific information accumu- 
lated within the more scientifically advanced 
countries that serves as a foundation f o r  pres- 
ent agricultural practices. I n  Latin Amcrica 
few basic data are available. Therefore, scien- 
tific leaders interested in practical application 
of knowledge must analyze the problem and dr- 
velop new systems in terms of basic principles. 
F o r  a dairy program to succeed, a concentrated 
attack must be ~nounted sitnultaneously on all 
nlajor bottlenecks limiting increased production. 

Basic to the iinprove~nent of dairying is n 
program of effective teaching, research, and ex- 
tension. Such a prograln requires a large n u n -  
her of technically and practically trained per- 
sons. The training needed goes hryond that now 
given by the superior schools of agriculture and 
must provide opportunity fo r  ~ n a j o r  fields of 
specialization. A progralu of this type has heell 
initiated in Brazil h)- Purdue University, in 
cooperation n i th  it Brazilian university, with 
the estahlishlnc~nt of a graduate program in ag- 
riculture leading to a Master of Sciencc degree. 

The progr:lln will provide tr:~ining in tech- 
11ic:rl subjects n r~d  research under the conditions 
of the country. -4dv:tnccd training within the 
country providrs tr:lining, pert innlt  to their 
needs, and the rese:~rch, mh~ch is a required par t  
of the program, provides needed infortnation. 

The present practicc of sending studrnts to  
foreign countries f o r  i~dvanred training lleaves 
~nucli to be desired. I n  the first place, tho stu- 
dents often have difficulty n i th  English, which 
11a.ndicaps then1 in the early 11ronths. Secondly, 
as  has already been pointed out, graduate pro- 
grams in the United St:ttcls are not necessarily 
designed to provide the tritining needed hy stu- 
dents fro111 underdevelopc,d countries. More em- 
phasis is needed on progralli plilnning and ini- 
ple~nent:~tion, with training in hasic principles 
and their application in solving problems. Third- 
ly, Illany foreign students show a preference 
fo r  irnprnctic:~l courses and esoteric dissertation 
subjects. The limited sojourn pcr~i~i t ted  often 
prevents their conducting research so that  they 
follow a non-thesis option o r  Inily analyze data 
of their own or obtained fro111 others in their 
own countr?.. This does not provide badly need- 

ed training in research methods and advanced 
techniques. Others may be assigned a segment 
of a total research problem without an  under- 
standing of its contribution to solving the over- 
a11 problem. Upon their return home, these stu- 
dents may continue research begun in the United 
States, which may have little hearing on solving 
urgent problems in their own countries. 

I feel alsa that  more programs of specializa- 
tion should be initiated in Latin America. which 
lead to a Master of Science degree. Where 
needed, qualified professors froin other coun- 
tries should be invited to assist in the organ- 
ization and development of the program. Such 
a program would provide specialized training 
under conditions of the country, train more stu- 
dents f o r  the same expenditure of time and 
money, give stimulus to a research program, 
and provide opportunity to assist the country 
even during the learning period. Upon comple- 
tion of the Master of Science degree only the 
most qualified students would be sent to other 
countries fo r  further training, while the others 
go to work. This would provide fo r  a more rig- 
orous selection of students fo r  foreign training, 
as was suggested by Dr. de Alha. 

Another alternative which might be consid- 
ered is  a prograin whereby qualified students 
:Ire sent to the United States f o r  coursc? work 
and training in resrarch methods and advanced 
techniques. Then, with the assistance of the 
~l~: t jor  professor, n rrsearch program would he 
1)1anned, to  be conducted in the home countrp. 
The research could h c ?  coriduc>ted alone or with 
the a.ssistance of designated individuals within 
the, country. Upon c o ~ ~ ~ p l e t i o n  of the restli~rch, 
t h ~  student would return to the Cnited St:~tes 
to prclpare and defend thr thesis. Another re- 
~notc. possibility is that, with the large n u t ~ ~ h e r  
of Sort11 American univcnrsity and other tech- 
nical :issist:lnce personnc~l :~v:lilahle in Latin 
An~erica,  a group of qut11itic.tl e x a ~ ~ ~ i n e r s  111ight 
he avail:lble to give t h ~  f i t t i11  e s a ~ ~ ~ i n a t i o n .  I t  
is douhtf'ul that many univr~sit ics ~vould approve 
the latter suggestion. 

In addition to graduate tr i~ining fo r  educa- 
tion and rrsrnrch, there is a. 1iet.d for training 
in extension tc.chniques and technology, Greater 
enlphasis n ~ n s t  hc placed on the t r i ~ n l ~ n g  of tl 

staff to pro~notcs hrtter understi~nding and prep- 
amtion fo r  the job. Higher priority should he 
given to field worlr in the initial p11asc.s if dairy- 
inen are to be srrvrd effectively. An t.stension 
Illan niust have enough genel.al Irno\vledgr and 
tlrta.iled expericwcch to rnahle hi111 to o f f ~ r  ~vorth- 
while guidance to :I dairyman. Th(. confidence 
of dairymen and proctissors rannot h t ~  sust;lined 
without adequate practical results. B2xtc'nsion 
Illen must have t~ pr11ctica1 grasp of thr  dairy- 
tllen's probletns and avoid an  abstract, trxthook 
a.pproaeh. To dischargch his responsihilities ef- 
fectively, the extension ~ n a n  needs a working 
knowledge of the suhjert 111atter in dairy and 
related fields, an  undrrstanding of rural sociol- 
ogy and psychology, agricultural credit, and 
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farm management, as well as other aspects of 
agricultural economics, such as cooperative or- 
ganizations and marketing. 

The training needed for  leaders in dairying 
will vary with the type and level of their future 
or  expected activity. Technical and practical 
knowledge are important, as well as sufficient 
understanding of related areas. Since leaders 
function a t  different levels and in different areas 

of activity, their training by necessity nlust be 
different. Key factors which need emphasis are 
organization, development, and conduct of pro- 
grams in a logical sequence, and cooperation 
between education, research, and extension. I n  
addition to technical knowledge, a leader nlust 
have a deep-rooted faith In people and confi- 
dence in the potentialities of dairying in  the 
area in which he is t r y ~ n g  to work. 

MEETING THE XEEDS FOR LEADERSHlP IN DAIRYING 
I N  LATIN AMERICA 

R. K. WAUGH' 
The Rockefeller Foundation, Bogota, Colonibia 

before p i n g  on a foreign assignment, tein- 
porary or othemise, to Latin America. 

d) Career opportunities in Latin A~nerica fo r  
North Anierican college graduates with ma- 
jors in dairy production for  both United 
States and Latin American students. 

This is a large and difficult task and for  the 
purpose of this s y n ~ p o s i u ~ l ~  these topics nlust 
be treated in very general terms, at. the risk of 
leaving much unsaid and of making statements 
to which there are lnany exceptions. 

Applicatiorz of wezu methods. Dairying in 
Latin Arnerica has Inany problen~s. The nlajor 
ones arc disease, nutrition, managen~ent, and 
lack of cattle adapted to the hot areas. But  the 
most general problem is the slowness with which 
technical and productive practices arc adopted 
or, in other words, the nlanner in which these 
specific prohle~ns are attacked. TVhilc much of 
the data collected in other countries must un- 
dergo adaptation before being applied in Latin 
America, and the ainount of data collected fro111 
within countries is limited, there is still ~nuch 
information that is not being put  to use very 
rapidly. 

T h a t  are the reasons? 
R. K. Waugh a )  There is a shortage of technicians. The 

most important basic problenl is education a t  
I\ly assignment is to discuss the following all levels-primary, high school, and university. 

froln a United states scientist's viewpoint: There are not enough schools nor are there 

a )  An analysis of the basic problelns in dairy- enough teachers. And nlany of those who are 

ing, and the Inajor needs in teaelling, re- now teaching are not well prepared. I t  is  esti- 

search, and extension for helping to solve niated that, in Colon~bia alone, 30,000 children 

them. ea.ch year have no educational facilities, are 
lost as potential leaders, and ae r r r  will produce 

b) Tailoring curricula in the United States to much for the economy of the cOu,ltry. ~ ~ ~ t h ~ ~ -  
the needs of Latin American students-what Inore, according to a recently 
these needs are and how they should he met. on e(luation in ~olol l lb ia ,  8l % of the rural 

c )  What a profrssor or scientist should know offered progralns of 2 y r  or less, 
concerning the culture, language, and customs 91%, of 3 y r  or less. ~ h u s ,  the rural 17eople, 

lFormerly was a member of the staff in dairy with a first-hand knowledge of the land, have 
husbandry at Purdue University and xorth Care- very limited opportunities to obtain a high 
lina state ~ ~ l l ~ ~ ~ .  ~~f~~~ assumillg llis school education. With such an educational sys- 
position he spent 3 yr in Peru 0s a Inember of the t n n  a Country cannot effectiVcly utilize its hu- 
North Carolina State College ICA tenm. ~ n a n  element. 
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High school and university facilities are like- 
wise lilnited, and those who have the opportun- 
ity to attend a university conic fro111 a very small 
segment of the population. 

As would he expected under these conditions, 
thc facilities for  gradu:tte studies in any phase 
of agriculture are very litnited, and fo r  ;I good 
uudcrstanding of the application of n~odrn i  re- 
search results i t  is itnportant to have technicians 
trained a t  the graduate Ievrl. 

h )  As a result, many college professors do 
not have a good understanding of modern ag- 
ricultural methods and thus their students who 
may hecome extension workers do not have the 
correct inforn~ation to pass on to the fanner. 

c )  Often the organization in  which the edu- 
cator or  extension worker faithfully tries to 
carry out his duties is cumbersonre, and he is 
further handicapped by problems of commu- 
nication and transportation. 

d)  I n  addition, social and econonlic conditions 
influence the effectiveness of an  educational in- 
stitution or extension service. A hired farm 
manager who earns a low salary seldom has had 
enough training and orientation to grasp new 
techniques where attention to details are of ut- 
most iniportance for the success of the o net hod. 
Furthennore, the landowner nlay not give much 
supervision. The farlri manager is hesitant to 
introduce new methods without first checking 
with the owner, and the owner Itlay not he read- 
ily accessihle because he usually has other husi- 
llcss matters to which he rrlust attend. Thus, 
not all of the prohlelns of introducing new nleth- 
ods is due to lack of technicians or  to poorly 
trained technicians. I n  part ,  i t  is lack of a fa- 
vorable environment for  the a.pplication of sci- 
entific procedures. 

I n  general, education, extension, and research 
are not coordinated, and standing alone they 
all fall short of expectations. Most of you a t  this 
~neeting do not fully realize the nlutual benefit 
which results from the close association of these 
three phases of agricultural education, although 
nlost of you have accepted a eo~nbination of 
duties as a desirable arrangement. 

But  to leave the inlpression that all is unfa- 
vorable would he erroneous and unjust. Many 
ministers of education and of agriculture are 
aware of these staggering prohleins. There are 
a few good schools a t  all levels, enough to show 
that the people appreciate the value of good 
education. There are some really bright spots 
in university education and in research in Latin 
America. Peru has nlade sonle important lnovcs 
to cornhine research with education. I under- 
stand that in Argentina, where progress wa.s 
slow with a previous system of separitted ex- 
tension, research, and teaching, a new organiza- 
tion has heen forlned within the research org:m- 
ization to give additional training to techni- 
cians of the organization. 

I n  Colo~nhia a strong start has heen nlade to 
create what is essentially a land-grant college 

of agriculture with emphasis on a. graduate 
school to start a t  the Master's level. 

Improved practices are being put to use. One 
ean observe excellent, well-nlanaged herds in 
many areas. Again using Colonibia as an es- 
ample hecause the data were close at  hand, 95% 
of the harley groan in the country is of a new 
improved variety which cotnhines i[u:llity with 
good yields. I n  this case, farlner education was 
conducted hy a con~n~ercial organization. using 
c1xtension workers trained largely within the 
research progratn which developed the new va- 
riety. And in the fertile Cauea Valley, 90% of 
the corn grown is of iniproved varieties. These 
are concrete results fro111 research and extension, 
hut nluch remains to be done. There are enough 
isolated cases such as these to indicate that the 
demand for  technical information will increase 
rapidly, and to meet. increased deinand the short- 
age of technicians will be even more critical. I n  
addition, land refoiliis will further increase de- 
mands for  technicians. 

Where to start  to nieet these problems is a 
hig question, hut education in all its phases, 
including extension, is so handicapped hy lack 
of leitdership that first etnphasis prohahly 
should he given to the universities, a t  hoth the 
undergraduate and graduate levels, to develop 
the needed personnel. And i t  is a t  t h t ~  levels 
that the members of the A.D.S.A. are hest prr -  
pared to hrlp. I hare said nothing ahout dairy- 
ing, hut thc! over-all situation n ~ u s t  he improved 
hefore modrrn practices can he put into usc on 
a large scale. The prohletns in dairying should 
he attacked, hut the push for  dairying should 
be comhined with efforts in other tec41nical fields. 
and I helieve that what has heen n~entioned u p  
to this point applies equally to all technical 
fields of agriculture. 

LTnited States czirricrtltr. Many Latin Qlneri- 
cans have graduated fro111 Sor th  A~nerican uni- 
versities. Most of them are proud of their ed- 
ucation and their contacts in the United States; 
many have accepted responsibilities within their 
own countries and have heconle internationally 
well-known. 

However, I helieve that Sor th  Alnerican uni- 
versities can make greater and more valuable 
contributions in the field of education than they 
have in the past. A t  the undergraduate level 
i t  is  difficult to develop methods or  to niake 
changes in curriculuni for  a s~nall  percentage 
of the students, and the hasic curriculum a t  this 
level of training probahly has not been too 
faulty. Nor should Sor th  ihneriran universities 
he n~os t  concerned with this level. Even with 
their shortcomings, Latin Alnerican countries 
have universities which should he attended hy 
the majority of students who seeek an under- 
graduate degrcc. As f a r  as teaching in agri- 
culture is concrrnrd, within the continental 
United States, thc graduate level is the lnore 
important. 

The Sor th  Anlerican graduate srhools have 
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good basic courses that are appropriate for  
Latin American students, keeping in mind that 
some background courses will have to be taken. 
These courses serve as the nucleus for  the stu- 
dent's program of study. However, graduate 
training consists of more than course work, 
and i t  is here that improvenlent can he made 
by a better understanding of the Latin Ameri- 
can student and the conditions under which he 
will work when he returns home. 

The following cornments are ahout the Latin 
American student's background; they may help 
in improving the usefulness of his education if 
the professor is aware of them. 

a )  The Latin American student attending a 
North American university usually is  from a 
very narrow segment of the population. Remem- 
ber that the farm boy seldom gets the opportu- 
nity to study a t  the university level and it is 
very unlikely that a student in any phase of an- 
inial industry will have had much, if any, expe- 
rience in animal management. A North Amer- 
ican student taking a course in the physiology 
of lactation will inlmediately understand the 
inlportance of the physiology of milk let-down, 
because he has had experience with the idiosyn- 
crasies of cows. Probably the Latin American 
student will have nlilked a few cows, hut not 
enough to give him practical experience. The 
teachel3 in North American universities have 
been too quick to attribute the lack of experience 
to the assu~nption that the Latin American stu- 
dent does not want to get his hands dirty. While 
this niay so~netimes be true, i t  does not excuse 
the instructor fo r  assu~ning i t  applies to all 
Latin Americans. The Latin American student 
who s e e m  averse to dirty work is more likely 
afraid of appearing foolish in the eyes of other 
students because he is not skilled in nlanual la- 
bor. The instructor should realize that these 
students have not had the background expe- 
riences which are valuable as an  aid to learning 
and understanding. The manual dexterity de- 
veloped and the experience gained hy young 
Sor th  Anlericans while tinkering on an old car, 
changing the oil in a tractor, or just fixing a 
fence are invaluable. 

h )  Many Latin Alnerican students have not 
found an environment redly  conducive to ac- 
ademic study and true understanding to scien- 
tific principles. They have language difficulties, 
and often do not feel that they are it par t  of the 
community. Sonle are socially shy; othrrs, too 
socially inclined. 

Thr orientation courses in agriculture which 
1i:lve been developed for  foreign graduate stu- 
dents by Coruell University and by Southern 
Illinois University are a step in the right direc- 
tion. Such courses as these, coupled with a 
greater awareness by the professor of the points 
nlentioned above, should go f a r  toward improv- 
ing the training of Latin American students 
in the United States. 

c )  Latin American students ha.ve not grasped 
the over-all meaning of production efficiency 

nor of the role of our far111 organization and 
management in North American agricultural 
production. Much of the agriculture in Latin 
America is carried out on an extensive scale. 
Especially, animal agriculture has been histor- 
ically extensive in nature, where Inore attention 
has been given to the number of ani~nt~ls  rather 
than to the individual production. Their back- 
ground has not prepared them to easily under- 
stand the principles of intensification for  which 
North American agricultural universities have 
striven so diligently and with much success. 

LTn.ited States  teehnicia.ns abroad. When a 
North American technician travels to a foreign 
country on assignment, temporary or  otherwise, 
he aeeepts considerable responsibility. H e  has 
a responsibility to his employer, to the eountry 
to which he travels, to himself, to his country, 
to his family, and to his profession. These for- 
eign technieal assignments are wonderful oppor- 
tunities to learn how other people live and to 
become acquainted with technical proble~ns in 
other parts of the world. These assignments 
should not be taken lightly. Universities that 
lend their personnel should send their best tech- 
nicians, keeping in mind that the best one a t  
home is not always the best one abroad. There 
is no substitute for  technical col~~petence and 
in the field of agriculture the universities hare 
the bulk of the know-how in the United States. 
Several years ago the United States government 
embarked upon a program of technical aid to 
foreign countries, and the progranl is being oon- 
tinued. They have had both success and dis- 
appointment, as might be expected, hut for over- 
all success i t  is vital that there be a much larger 
percentage of successful projects than failures. 
The only way to be successful is put the good 
rnen on the job and most of the111 are to he 
found in the universities. To us(, these nren 
efficiently, the university lnust hecoll~e a planned 
par t  of such programs. There are not enough 
high-calibre technicians outside of our campuses 
to get the needed job done. 

I n  addition to professional competence there 
are other prerequisites for  success of a Inan 011 

technical assignment abroad. H e  should be able 
to adapt himself to a wide range of living con- 
ditions. I f  he can do so, it will be reflected in 
his work. The samc. applies to his ft~nrily. 

H e  must have an  attitude of wanting to help 
and a desire to get the job done. Hr 111ust re- 
nlember that he is a guest and a foreigner, and 
that the United States does not have the best 
of eveiything. 

Custo~ns vary fro111 country to country and 
it is important to learn the main ones as quickly 
as possible and for  this i t  is largely a yuestiori 
of being alert. Books and counseling will help, 
but just as it is difficult to learn a foreign lan- 
guage with only a textbook, so i t  is also difficult 
to learn new customs without praetieing them, 
and learn them sufficiently well so that one is 
con~fortable when applying them 
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Language is a par t  of a country. While a 
translator can usually be found, and there are 
many good ones, the use of a translator results 
in second-hand information. The lack of knowl- 
edge of the language is a deterrent to good 
coinn~unications, and poor communication is a 
handicap to working with the people. The North 
American people have been slow in learning 
languages and i t  seems that many of us have 
a mental block against it, with the excuse that 
English is  universally understood. It has been 
relatively recent that inore attention has been 
given to modern languages, but we still have not 
faced u p  to the problem, and are undoubtedly 
the most ignorant people in the world about 
languages. We are improving, but we must do 
much more. The fact that Ehglish is commonly 
spoken abroad is riot a good excuse to refuse 
to study the language if one is going to  reside 
in a countiy fo r  Inore than six months. Young 
people learn to speak languages with more fa- 
cility than older people, but moc;t people of 
nearly any age can learn a language with the 
opportunity, effort, desire, and a good mental 
attitude. One is in a better position speaking 
with an  accent than not speaking a t  all. Latin 
Americans would like to have us speak their 
language, and they are extremely tolerant of 
abuse of t h ~ i r  language, especially where one 
is a beginner. A common error is to believe 
that one will just absorb a language. Children 
will, but adults probably will not, a t  least not 
to the extent that i t  cannot be considerably im- 
proved by some serious study. 

Career opporttttzities. There are always ca- 

reer opportunities fo r  the well-trained, capable 
person. Ilowever, there are not many oppor- 
tunities fo r  the North American graduate trained 
in dairy production with a B.S. degree in Latin 
America unless he has the capital to go into 
business fo r  himself. And, in this case he should 
know the language, business procedures, and 
customs which usually, for  North A~r~ericans, 
means spending some time in the country before 
investing. Some opportunities do exist, but most 
of these are with North American companies 
or with foreign aid progranls. Most commercial 
positions, for  which dairy production majors 
with a B.S. degree are qualified, are taken by 
local technicians. North American technicians 
usually make their contacts in their home coun- 
try. There are career opportunities for  the 
Latin American with a B.S. degree from a 
Sor th  American university and they are essen- 
tially the same kinds of positions that their 
United States counterparts would qualify for  
in their own country; that is, with com~nercial 
companies such as feed companies, private dairy 
farming, extension work, 01- the universities but, 
i n  this latter case, as in North American uni- 
versities, he would not be in a good competitive 
position without some advanced training. 

There is a great need for  technicians with 
advanced training and the number of Latin 
American universities which offer graduate train- 
ing are very limited. Such people are needed 
in the fields of research, teaching, and extension. 
It is in this level of training that North Alner- 
ican universities can make a real contribution. 

LUIS RIVERA-BRENES ' 
I)epartmc.tit of Animal Hushandry, University of Pntlrto Rico 

Rio l'iedras, Puerto Kico 

My assignment is to comment of Dr. Waugh's 
talk from the viewpoint of a Latin American 
scientist, but my eon~n~ents  will also be from the 
viewpoint of an  American citizen located a t  the 
crossroads of the Americas. 

I t  is easy to point out all the various aspects 
of the dairy industry which offer a wide margin 
for  improvement in  Latin Alnelica, but Dr.  
Waugh is right when he points out that i t  will 
take considerable time to discuss everything in 
detail. 

Of course, the demand is urgent, but I believe 
that before we start hringing out basic changes 
in production we ought to prepare a. conlpre- 
hensire program that will emphasize tlie mising 

'Head, Drpartment of Animal I-Iusbandry, Ag- 
rier~ltural Experiment Station, University of Puerto 
Rieo, Rio Piedms, Puerto Rico. Professor Rivera- 
Brenes holds tlie PI1.D. from the Ulliverfiity of 
Minnesota. 

of the educational and standards of living levels 
of the people concerned. This is of fundamen- 
tal importance. 

All Latin American countries should benefit 
from this kind of educational approach to their 
particular problems. The acquired know-how 
should enable them to raise their standard of 
living when they conscientiously exploit their 
vast natural resources. 

Interest in i~nproving and increasing leader- 
ship in  any kind of industry, especially agri- 
culture, happcws to be slow when a bright fu- 
ture is hard to foresee; that is whv an educa- 
tional program w ~ l l  help the people to under- 
stand the problems and to visualize what may 
result from their efforts to solve them. 

The growth and improvement of the dairy 
industry in Latin America may, in part, depend 
on how fast  people learn about the nutritive 
value of milk and milk products and to what 
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extent they ;1rc able to increase their purchas- 
ing polrer per capita. Lradership a.loug these 
lines must he worked out parallel to both aspects 
-general eductttion and living standards. 

The United States is  in :I, privileged position 
to help Latin A l~~er i ea  to develop this kind of 
lmdrrship through the different progralns al- 
ready in progrc2ss. 

1Jatin ;hneric:ln countries ~rrust have also a 
sincere attitude toward educ.ating their pc.ople. 
This is the eorntwtone on which to huild prog- 
ress and democr:~c>g. After these objectivrs are  
achievetl, others will follow. 

I n  thr meanti~~le,  a.s pointed out by Dr. 
TI7tiugh. we can help by providing par t  of the 
techniaitrns needrd i ~ n d  also by training a con- 
siderahlt. nu~rlher of students fro111 all those 
countries. I n  regi~rd  to this aspc~cat, I want to 
add the following: technicians assigned for  
work in Latin Anrc~ricda lnust h r  able to spc,:tk 
fluently the Ianguagt. of the coutltry, if rapid 
results arc? expected. 3lost Latin A~lrericans 
do not speak F:nglish; therefore, the language 

harrier dr f te ts  efforts toward 111utua1 conlpre- 
hension, and should he rli~ninated. 

Our governruent I I I : I ~  help by providing the 
~lreans to teilch Spanish to Alnerican technicians 
assigned to  nlissions in L:ltin Anlerica. I n  that  
rrspect, the Co~~~nlonwtwlth of Puerto Rico, I 
i1n1 sure, mill do its hest to cope with this sit- 
nation if :tsk(d to do so. 

I have hrrn told that all technical personnel 
scnt to Cuha 11y the Soric~t Union spr;lk Span- 
ish fluently. TVhy could we not do the same in 
r rg ;~ rd  to our tcbchnicians going to South Amer- 
icict~ countrirs ? 

Allother thing, any personal attitude toward 
1,atin Au~~ericilns should he a t  such a level tha t  
they ucJver feel i111y social differences hetween 
co-workers ~vhi l r  perforn~ing c80rnmon daily rou- 
t,incs. I t  will result in mutunl benefit if North 
A~lirric.ans know how to mix socially TT-ith Latin 
Ai~~eric.;~r~s. That is why thorough knowledge 
of n;ltional custolns and of language is so inl- 
portant fo r  snloothirig out nationalistic dispar- 
ities ~i-hen they arise. 

As to the curricula fo r  graduate studies in 
our univcrsities, I agree with Dr. Ivaugh, in 
that  the fundanlental background courses lrlust 
he taken. 31y suggc.stion is  that  thesis work 
should concern prohle~ns of the country of ori- 
gin of the student. Arrangements could he made 
with experiment stations and universities of 
those countries to provide adequate supervision. 
I n  that wag students may rapidly pu t  into prac- 
tice in their own countries the basic scientific 
knowledge recently acquired. 

Arrangements should bc made to bring Illore 
of the outstanding students of Latin Anlerica 
fo r  undergraduate studies in agriculture. Proper 
orientation could be offered during these 4 y r  of 
training. Xany  nlay proceed into graduate work 
with a Inore thorough acade~uic background 
than those released directly from Latin A~ner-  
ican universities. 

Latin Aineric~~, is full of opportunities for  
career Inen frolr~ the United States with majors 
in dairy production. But  these lnen nlust decide 
to stay a t  least until their efforts become a real 
asset to the countries in which they work; it 
is ohrious that  i t  will take ti111e f o r  thent to 
hecoll~e nrquainted with the people and their 
p r o b l e ~ ~ ~ s  before actual contributions ctln be 
111ade. 

J. B. FRI'E, JR.' 
I)epart~nent of Dairy Rcirnce, Louisiana State r~liversity, Baton Rouge 

As indicatrd by the prc~vious speakers on which nlust not be treated lightly hy the edu- 
this subject, this assi~n111c.rlt is a diffirnlt one, cators in Alueriean universities and colleges if - 

I~~~~~~~~~ Frye has mucll rxperiellce teach- we are  to he successful in this p r o ~ r a ~ l l .  Al- 
ing stu(lents from  ti^^ ~ , ~ ~ ~ i ~ ~  and llas l,een on though Iny esperience in Latin A~~ie r i can  coun- 
sercrnl assignments there. tries has heen limited, I have had enough in 
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solne of them, and enough contact with repre- 
srntatives of nlany of them, to fully appreciate 
thr  important points emphasized by Dr. TTTaugh. 
T concur with what he has said. During the 
short time that I have on this progrn~n, I should 
like to offer ;I, few comments on the following: 

1. The role of the department head. 
2. The attitude of thr  American teacher and 

research worker. 
3. The language harrier. 
4. The in~portance of a practical training pro- 

gmnl for  the Latin American student. 

The rolr of the depcrrtmelzt h,rarl. Under this 
topic, I should like to discuss the general role 
of the departinent head as related to the stu- 
dent's program of work. As a general rule, the 
department head is the key individual in estab- 
lishing the first rontact between the Latin A~ner-  
ican student and the American university. 
Whether by letter or personal interview, this 
first contact should be one of welcoine and 
friendly warmth; i t  should give the student a 
feeling of being wanted. I n  fact, this is the 
sort of relationship that should be established 
with all students. The foreign student needs 
morr individual attention because in most in- 
stances he is a total stranger to the new com- 
munity in which he 1s about to inake his home. 
Help should be given on such niatters a s  s place 
to l~ve, a place to worship, and schools fo r  the 
children. A satisfactory solution to these mat- 
ters i s  extremely important if the student is to 
do his best work. Fro111 the standpoint of the 
student's acaden~ic program, a counselor or ina- 

jor professor should be assigned to the student 
immediately. Usually, i t  is the counselor or  ma- 
jor professor who assunles the responsibility 
for  seeing that the student is  properly admin- 
istered to in all of his basic needs. I t  should be 
the role of the departnlent head to see that the 
stage is properly set for  a productive learning 
experience for  the student. 

The attitude of the Aniericalz trclcher and re- 
search toorlcer. Once the student has been prop- 
erly introduced into his field of study by the 
departn~ent head, the success of the educational 
prograni for the student will be closely related 
to the proficienc.y and attitude of the counselor 
or  rnajor professor. H e  should show a deep 
interest in the student's background and needs, 
and should learn the future plans of the student, 
so that an effective progranl can be planned. 

I t  has been my experience that inost of the 
Latin American students display a considerable 
degrcle of timidity and reluctance to discuss 
problen~s frankly with the Anrerican professor. 
Apparently, this is the result of the social pat- 
terns developed in their homeland. This obstacle 
can he easily overcolne by the professor who is 
sincerely interested in his student, so that he 
111a.kes a sper.ial effort to get to the hottom of 
a, problem. I t  is most unfortunate if the pro- 
ft,ssor resents having to spend time with a Latin 
American student and h i s  no undel-standing a t  
all of the student's needs. When this situation 
develops, the departlnrnt head should assume 
the responsibility fo r  t i~king corrective action. 
An Ainerican professor finds it allnost inlpossi- 
ble to understand the social and religious cus- 
toms, the educational background, and the deep 
needs of the Latin A~neriean student if he has 
never heen in the country. Hence, sorue type 
of continuing orientation progranl should he 
developed, whereby lnore of thc American teach- 
ers and research workers will have an  oppor- 
tunity to visit somr of these countries and learn 
more about the enviromnent fro111 which the 
Latin Amerimn student comes. A t  least the 
head of every department that offers undergmd- 
uate and graduate training to these students 
should have this experience. It is inlpossible 
for a departnient head to do the   no st effective 
job of administering a good educational program 
i o r  the student if he is not sold on it. With- 
out the departnlent head's full understanding, 
the program will have little opportunity to 
succeed. 

The  lalzgnrago barrier. I t  is  my feeling, and 
that of those with who111 I have discussed this 
~natter,  that  the language barrier is a f a r  nlore 
important problem for  Liltin Ameriran students 
than many people realize. It is one thing to 
have a reading knowledge of a foreign language, 
and still another thing to be able to follow the 
salne language well when i t  is  being spoken. 
Not all of the learning of the student is through 
reading, since much of the material in our Anler- 
ican colleges and univrrsities is given by lecture, 
discussion, and laboratory de~nonstriltions. These 
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students should be encouraged to roon~ with 
American students, to in~prove their proficiency 
of the English 1:inguage. Consequently, Latin 
American students should live in dormitories 
with North American students and be encour- 
aged to talk English 21s nluch as possible. 

T1te inlportn9zce of n prtrcticnl trcrining pro- 
grcxn7 for the Latin ilrncricn~z sttrrlent. I t  was 
pointed out by Dr. J17augh that the lack of prac- 
tical training in the field of dairying is often 
observed in the Latin Alnerican student. This 
has been our experience at Louisiana State Uni- 
ver5ity. IIowever,   no st students are ready and 
willing to learn when given the proper oppor- 
tunity. Latin American students, like Ameri- 
cans, have considerable pride and do not like 
to be etnharrassed; neither do they like to do 
any more than is required of then]. The time 
to settle this proble~n is when the student re- 
ports for work the first day. I f  he understands 
that practical training is a requirement of the 
department for proficiency in his field, and that 
all students must be evaluated on this basis, 
the Latin American student will accept the pro- 
gram ~vithout question. The word soon gets 
around from the graduate students who have 
already had the training. Once the Latin Atner- 
ican student realizes that the jobs of feeding, 
milking, cleaning the barns, breeding cows, and 
cleaning the laboratory are part of the total 
edurational program, he forgets about pride 
and goes about his work with interest and cn- 
thusiasnl. Although he may never do these 
things again when he returns to his holne, these 
experiences will enable hi111 to do a better job 
in his profession. I t  will give him a deeper ap- 
preciation of the educational program and the 
ability to evaluate progranls and situations that 
he would never develop otheiwise. The Anieri- 
can professor must be careful not to downgrade 
the student because of his inadequacies. It is 
usually better that such discussions be confiden- 
tial between the professor and the student. This 
practice will soon teach the student that he can 
confide in the teacher and receive advice without 
other people knowing about it. As a result, any 
reluctance to participate in the entire educa- 
tional experience because of his pride will be 
minimized. 

One of our students made the following com- 
ment about this matter: "Although the native 
home of the student may not have the nrodern 
and up-to-date facilities for training and for a 
highly productive agriculturc, the student should 

be motivated to take advantage of these oppor- 
tunities while in America. The knowledge and 
practical experience he gains may not have im- 
mediate application when he returns to his eoun- 
try, but are wonderful assets for the near fu- 
ture. Students  nus st fully realize that there is 
no substitute for practical experience." 

Dr. Weugh indicated that the Sorth American 
universities should be mostly concerned with 
the graduate prograln. This may be true, but 
it is the feeling of my colleagues that more em- 
phasis should he given to the undergraduate 
program than is the case in many instances. The 
undergraduate program is like the foundation 
of a building. Builders do not think of erecting 
a tall building without a good foundation. Like- 
wise, I do not believe that one can build a strong 
graduate program without a strong undergrad- 
uate background. Thus, department heads, ma- 
jor professors, and graduate schools in the 
United States need to do better jobs of eval- 
uating the undergraduate courses taken by Latin 
American students and their practical expe- 
riences in their countries, and of tailoring their 
graduate programs according to the needs in 
each case. Most of us are too inclined to want 
every graduate student to fit into the same mold, 
regardless of the background, desires, and needs 
of the student. 

I n  closing, I would like to offer the following 
recom~nendations for i~nproving the education 
for leadership in dairying in Latin America: 
1. I t  is recon~mended that the American Dairy 

Science Association consider the possibility 
of organizing affiliate units of the Associ- 
ation in Latin American countries. Such an 
organization would speed up the educational 
processes now in effect. 

3. It is recommended that the An~erican Dairy 
Science Association investigate the success of 
the orientation courses for foreign agricul- 
ture students a t  universities where they are 
given and, if they are successful, take the 
necessary action to encourage more of the 
colleges and universities to offer such courses. 

3. It is recommended that the Association spear- 
head a move through FAO, other government 
agencies, and private foundations to sponsor 
a program whereby department heads, other 
key administrators, and professors would 
have the opportunity to spend some time in 
Latin American countries for the purpose of 
learning more about the background of their 
students. 
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These ;~niilysc.s and observations of the edu- 
cation;il problenls arcs of great significance to 
a11 of us as we think ahout the food needs of 
rapidly increasing populations throughout Latin 
An~erica. Food needs ~vil l  increase, especially 
fo r  high-quality proteins, and dairy products 
can play an  increasingly inlportant role in meet- 
ing then1 if the right kind of leadership is given 
to the development of the dairy industry. 

All of our speakers have referred to the fact 
that education, or lack of it, is the real hottle- 
neck in the future developnlent of Latin Amer- 
ica. While greatest e~nphasis has been given to 
higher education, i t  is well to ren~enlher that the 
critical probleni really begins a t  the elementary 
and secondary educational levels. Greater op- 
portunities i i~us t  he provided to fill this educa- 
tional pipeline all of the way u p  to the college 
a.nd university level. Greater efforts irlnst he 
111ade to provide education for  more people a t  
all levels. 

Our speakers agree that Latin An~t>rican eol- 
leges and universities urgently need inore well- 
trained, full-tinie professors, nlorc? adr!luatc rc!- 
srarrh facilities, hetter libraries, increased 
financial support  and stability, and i 'rerdo~n 
front political insecurity-all of which :Ire es- 
sential fo r  good education in any discipline. 
These educational institutions need to he prc- 
pared and equipped to disse~l~illate knowledge 
that  will contrihute to the i~nprove~lrmt  of the 
living standards of all the people. To accom- 
plish this will require larger nu~nhers of Inore 
highly trained personnel, especially in the agri- 
cultural sciences, including dairying. 

Reference has heen nnade to the desirability 
of Latin American students obtaining their 
training f o r  leadership in dairying and other 
technological fields a t  universities in the area 
rather than in  the United States and in other 
countries abroad. This has many advantages 
where universities have developed to  a point 
where adequate staff and facilities are available. 
Regional graduate education and research cen- 
ters are developing in solne countries which will 
provide opportunities fo r  advanced training for  
students under an environnlent Inore nearly like 

thosr in their own c~ountries. This is a c o ~ ~ ~ t n e n d -  
:~hl r  developn~cwt. Until such time nr adequate 
rducatio~lal institutions fo r  work in dairying 
and relatrtl fields are developed in ~ n o r r  coun- 
tries in Latin An~erica, ho~vever, 1llali;r- students 
will find i t  to their advantagcb to go to the United 
States or Europe for  advanced tr:lining. 

As Inore people hecotnr trained in the various 
agricultural disciplines, hrtter xays  and Incans 
of transn~itt ing k n o ~ ~ l e d g e  to the people for  
translation into action need to he developed in 
the local countries and institutions. This is 
highly essential if nutiitiollal and living stand- 
ards are to he up-graded. 

The definite shortage of \$*ell-trained people 
in dairy and aninla1 science has heen enlpha- 
sized; also, the fact  that  there is a place f o r  
the aninla1 scientist ,just as there is fo r  the 
;igrono~rlist, dairy technologist, or veterinarian. 
IVell-trained prople in each of these professions 
hn.ve i~npor tant  roles to play in the further de- 
velopli~ent of dairying in Latin An~erica. 

Even though 111ost of our participants have 
dc~scrihed unf:~vor;il)lc c.len~ents affecting educa- 
tion in i~g r i cu l tu r~  in Latin An~c.ric.a, 1 should 
like to S U I I I I I I R ~ ~ Z ( ~  hy saying that  dairying is 
dovt~loping a t  :I rapid r:~te in Inany arras. There 
are hright spots alllong t l ~ r  univrrsities i ~ n d  eol- 
Ieges, sonic of whic~h arcL the oldest in the A~ner -  
icas, and sc~vernl are ~n:~king r c~~ la rk ;~h le  strides. 
I should likr to en~phasize again that the key 
to a niore illlportallt and progressive dairy in- 
dustry in the future in any country is a hetter 
supply of well-trained people to provide leader- 
ship needed in all aspects of dairying. 

The situation in Latin Ao~erican universities 
is  quite similar to tha t  in the Cuitrd States 
about 100 y r  ago, when the Land-Grant Act 
was passed. I t  is hoped these universities among 
our neighboring countries in Latin A~nr r i ca  can 
play a similar role in niolding the future of 
their countries, as  hare  our Land-Grant univer- 
sities in the United States during the past  
century. Education and research can provide 
a sound basis f o r  agricultural and hulnttn 
developaient. 
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G. nr. \ i T o ~ ~ ~ ~ , o w  
School of' Agric.ulturr, Univc.rsity of I)rlawi~~.c~, Se~{- i~rk  

G .  M. Worrilow 

You have honored rile hy asking rile to pre- 
sent a n  invitational paper to this 57th Annual 
Meeting of the Anierican Dairy Science Asso- 
ciation. I an1 happy to  be here. 

1-our Committee has confused Ine by assig-n- 
ing nre the topic, Surmounting Local, State, 
Inter-State, and Regional Prohlelns i n  Up-dat- 
ing, Revising, Reorganizing, and Consolidating 
Dairy Science Departlnents. This might well 
he considered the reading of the paper-a real 
Mother Huhhard. 

Perhaps by now you have joinetl nle in nry 
confusion. If  not, perhaph later. The topic did 
seem understandable when I discwssed it with 
the ~nenlhers of the Education Con~lnittee of this 
Association. They explained that a pa r t  of last 

' Presm~tcd at tllc Fifty-Seventh Annu:il Meeting 
of the American Dairy Seie~~ce Association, Univer- 
sity of Maryland, June 1962. 

'Vice-President for Uliirersity Relatiolls and 
Dean and Director of tllc Scl~ool of Agriculture. 
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yei~r's annuill ~neeting hha hecw given over to 
n sy~l~posiulu during which the discussants cov- 
ered the general arcla of Changes Forced Upon 
Us hy Trends in E n r o l l ~ ~ ~ e n t s  in Agricultural 
Colleges, frolrl the particular point of view of 
university adn~inistrators and the undergrild- 
uate curricula in dairy ~nanufacturing and dairy 
production. 

This acadenlic cscrriw of last w a r ,  according 
to one college of agriculture adlrri*istmtor i n  
one land-grant college was successful in throw- 
ing out so~ne ideas f o r  the luc~nhe~-ship to think 
about, but certainly there needs to be consider- 
able follow-up on some of thr ideas given if any 
action is to be forthcol~~ing. 

This quote is probably the unde r s t a t e~~~cn t  of 
thr year, with 111y feeble efiorts here this morn- 
ing ;IS the fingered follow-up lnan no douht rank- 
ing wc.ll under the just-cluotrd understatc~nrcnt. 

In the light of Iilst yeirr's discussion, perhaps 
wr (.1111 ilgree that rr-esa~nination, re-c.valuation, 
i ~ n d  rt~sult i~nt (*hang(> is hound to c o ~ ~ ~ t L .  So, the 
kry word in Iny topic as  I scbci it i s -Su~.~~~ount-  
ing. Wvbster's Xc~w Coll(2giiite 1)i~tionary; i n  
part, d(4inc.s i t  thusly: to ~nount  or rise above; 
to surpass; to lie a t  thr. top, get over o r  i~cross 
hilrriclrs, ohstaclt~s, catc; lit. or  fig: as I t  was 
inlpossihlr for  eowards to sur~nount the ha.rric,rs 
of unknown st1as and hostile Barbarians. 

In  short, last year you talked ahout Why. 
Now you expect lne to talk about the What  
and the IIow, so that   no st of you can build u p  
your Why and How S o t  defenses. 

As we are  this year celebrating the Centen- 
nials of the Land-Grant Colleges and the United 
States Department of Agriculture, a bit of his- 
tory a t  this point may serve to renlind us that 
Senator Morrill was also uncertain a s  to the 
wise course to follow a century ago, upon the 
passage of the Land-Grant College Act. 

And now I an1 quoting history, ilnplying tha t  
by so doing we will tie down our perspective a 
hit : 

"Above all, the Land-Grant Act conlpleted 
the hreaka.way of Alnerican higher education 
fro111 the European tradition of education f o r  
an  a.ristocracy based on heredity, occupation, o r  
Illoney. I t  was not intended that we he 'Ivy 
I~~ague ' . "  (One possible esception in the North- 
cast.) Even so, 1 detect that there is an inc2rc.a~- 
ing tendency to mnultlte Harvard, rather than 
tl. deten~~inat ion  fo r  each of us to develop new 
~ ~ ~ e i ~ n i n g s  in our tillle for  the Land-Grant phi- 
losophy and to lneet the indigenous needs of the 
States which support us. 
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For nearly 100 years, or ever since President 
Abrahaln Lincoln on July 2, 1862, signed the 
Morrill Act, it seems to me that lr~ost land-grant 
colleges have heen corltinunlly in the process of 
defining and redefining our purposes-of sort- 
ing out that which is distinctive from that which 
is eomlnonplace. This is not inconsistent with 
the Act, as many educators and historians agree 
that "Morrill himself was quite indefinite about 
the educational purposes of his legislation until 
he was well along in years and had had time to 
organize his tnen~ory." 

The main reason I dwell a t  a11 on history, 
parentage, and experience is for emphasis. As 
in these times of great stress on nonagricultural 
education and research, and the tendency to seek 
status by being in fashion, it is heartening 
to review the distinguished history and steady 
growth of this unique educational enterprise. 

Today, more than in any other era of the last 
century, the over-riding reason for stark realisul 
in thinking about the future role of land-grant 
colleges, their colleges of agriculture, and their 
dairy science departments, is that the stakes in 
this nuclear age are too high for any lnilder 
treatn~eut. 

On the other hand, what were the hulnan, so- 
cial, and economic conditions that prevailed at  
the time President J~incoln signed the Land- 
Grant Act on July 2, 1862? On July first, Un- 
ion forces had lost a luajor battle in a war which 
made uncertain the very existence of this na- 
tion. This country, North and South, had :L 

population of 32 tnillion at  the tinlr. Out of 
this population more lives were lost as a result 
of war between 1861 and1865 than in any other 
war in which this country has been engaged. 
Inflation was rampant, and printing-press mon- 
ey was a fact. Yet in this darkest period of 
our history the Congress of the United States 
and the President of the United States had no 
hesitancy in investing a major portion of our 
national resources in the higher education of 
future generations of America's young people. 

Again, the world is confronted with a con- 
tinuing crisis; yet, even so, I contend that if 
sputnik did nothing else for this country, it 
nlultiplied manyfold our production of experts 
on higher education. Everybody knows what's 
wrong with our universities, our colleges of ag- 
riculture, and dairy science departments and 
their respective students, pa.rticularly our neigh- 
boring departments, their faculties and students. 
Of course, it is true that many of these experts 
who know all the answers do not know 8.11 
the questions, hut this is an advantage, ns it 
rnakes for a mettlt~so~ne exchange of biases and 
prejudices. 

But, as fa r  as J :I I I I  :Lmvare, there are no seers 
:Ilnong us, certainly not a t  the podium z1.t this 
tinle. At the rat(, our world is rnoving, partic- 
ularly in scienc.13, one. who conjectures about 
tnatters one hundred years hence is more likely 
to be ahead of his tinle, if a t  all, hy only a 

decade. 3loreover, it 1s even truer now than 
when Ralph nTaldo Emerson made the state- 
~nent, "Things are in the saddle and ride 
~nankind." 

I'd dwell for a n ~ o t ~ ~ e n t  upon Elnerson's key 
word, things. The big thing is that we have 
known what was in the minds of the Russians 
for 40 years past and only in the last decade 
hrought ourselves to recognize it. For a long 
time we are going to have to live with Soviet 
aggression, if live we shall. Our preoccupation 
w ~ t h  lesser things-incidentally, our universities 
have beeen as culpable as society-getting two 
chickens in every pot, two cars in every garage, 
has dulled a higher sense of purpose and ob- 
scured the fact that we are facing national, if 
not world, survival. 

To prove that critical re-examination is not 
new, may I remind you that thirty pears ago, a t  
the 45th meeting of the Land-Grant Association 
in Chicago, the president of what then was Or- 
egon State Agricultural College--now Oregon 
State University-defined the spiiit of the land- 
grant institutions in words which I do not think 
I or anyone else could improve upon today. 
As President TV. J .  ICerr put it, this spirit is 
quadripartite. I n  his own words: 

"First, the spirit of initiative-pioneering 
"Second, the spirit of ~powth-progress 
"Third, the spirit of equal opportunity for 

all-detllocracy 
"Fourth, the spirit of helpfulness-service." 

Although President Kerr would scarcely rec- 
ognize the problenls we are facing if he were 
alive today (he died in 1940), the spirit he 
delineated-and each part of it-is as valid to- 
day as when he spoke, two years before we rec- 
ognized Soviet Russia, eight years before World 
War 11, 14 years before Hiroshima and Naga- 
saki, 25 years before ~nonkeys explored outer 
space, 27 years before sputnik, 30 years before 
John Glenn and Scott Carpenter orbited, and 
at  a time when the parents of many of our post- 
u-ar babies were still babies themselves. 

I expect the understatement of our times 
could well be that our colleges of agriculture 
have assumed their full burden of critical re- 
examination, evaluation, or just plain biased 
criticism. 

The Centennial Convocation of the State and 
Land-Gmnt Universities Association was devoted 
in a large part to the evaluation of our tradi- 
tional progranls at the undergraduate and grad- 
uate levels. 

I~et 's briefly review the reports on agrieul- 
ture. First, an  outside evaluator, .J. E:~rl Coke, 
Vice-President of 13ank of America, and for- 
111crly Assistant Sc~crc~tary of Agriculture: 

"As our agriculture has developed into to- 
day's pattern, i t  has heroine increasingly inter- 
related with other segments of our econolup. 
Political, social, and tlcaonolnic developments 
throughout the world aft'ect our colnlnerrial 
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fallners. Consequently, the successful operator 
of a conlrnercial farin must have sotile nnder- 
standing of these forces. 

'(Change lies ahead of us as well as behind 
in this age of innovation. Effective education 
nlust look ahead to work that does not exist 
today." 

Of course, he said more, but time lin~its fur- 
ther quotations. 

The inside evaluatior, Dr. Paul  Miller, ex- 
sociologist, ex-Extension Director, ex-Provost 
a.nd President-elect of the University of West 
Virginia, conlmented under the topic, The In- 
tellectual Perspective : 

"The colleges are in no sniall way discoa- 
eertcd and off-balance because the entire agri- 
cultural establishment is contorted by inter- 
locking webs of organized special interests, 
somehow less effective than they once were, and 
caught up  in divergent grounds for  agreenient. 
The result is indecision, occasional self-dehce- 
ment, confusion, inodest discouragement, and 
contest. No given par t  of the establishuient 
seeins to be speaking for  and leading the whole." 

And the final outside evalui~tor, Dr. Theodore 
Tv. Schultz of the University of Chicago, niade 
his usual biting but well-taken co~nrnents, and 
I quote briefly froin his topic, "My test of the 
agricultural colleges is  in terms of higher ed- 
ucation in the United States. 

"Here, too, important changes are taking 
place affecting instruction and research. Basic 
forces are influencing all sectors of higher ed- 
ucation. The adjustments that lnust be n~ilde 
are neither trivial nor easy. How are the agri- 
c.ultural colleges meeting this test? 

"Sonle of your activities are con~plenlenta.ry 
and sonle are co~npetitive with those of other 
educational seetors. It is a. n~istake, one that 
luany, however, make, to evaluate the functions 
of the agrieultura.1 colleges a s  if they were off 
by the~nselves in splendid isolation." 

So n~uch fo r  the ideas and collective wisdon~ 
of those inside-outside experts and scholars in- 
volved in this evaluation. 

Kow to lily first specific, concerning what 
the nonisolated dairy science fa.culty ineinber 
can do a t  honlc to up-date, revise, or  reorganize 
and make more effective his efforts a s  a. teacher. 

The technological explosion makes i t  ~nanda- 
tory that each individual faculty lnen~ber of 
every college of agric*ult.nrc consider hi~nself 
as a member of a large tea~n,  and that, while 
doing as an  intensive job as he possibly can 
within his specid disciplines, he must recognize 
that his own efforts must strengthen and coin- 
pleinent those of our colleagues. 

A quick review of the 150-odd papers to he 
presented a.t this annual ~neeting revea.1~ that 
you are aware of the importance of interschool 
and departmental teamwork. Progress is eri- 
dent, but inuch rnore nlust be done. 

Yes, even on a university-wide basis your 
influence inust be felt and your worth appreci- 

ated. To illustrate this point of worth, I am 
reluctantly going to  use the dollar sign to es- 
tablish the comparative pattern of fiscal growth 
of the agricultural progranls and a coniposite 
of all other university budgets and programs. 
These data were supplied by the presidents of 
20 land-grant state universities to President 
11. TV. Colvard of Mississippi State University 
and used by him in n recent serninar presenta- 
tion a t  the University of Wisconsin. The com- 
parison is made between the budget years, 1940- 
41 and 1960-61. 

F o r  the Cooperative Extension Service, the 
budget increase? for  the 20 states was 354% 
during that period. The range was from 260% 
for  the lowest state to 610% for  the highest 
state. Total budgets for the 20 states increased 
froin $14,270,627 in 1 9 4 0 4 1  to  $64,847,148 i n  
1960-61. 

The Agricultural Experinient Station (19 
states) increased :it a much faster rate fro111 
$8,786,665 to $68,563,684, or  680%. Also, the 
range of the increase fro111 the lowest to the 
highest state was much wider. The lowest in- 
crease was 392YG, which is higher than the av- 
erage for  the 20 Extension Services. The high- 
est increase fo r  the Experinlent Stations was 
1,226%. 

For  all other parts of the universities in these 
20 states total budgets increased during this 
20-yr period froin $49,647,076 to $385,965,487, 
or  67757,. The range here was even wider, from 
305 to 1,767%. 

These figures fo r  the three divisions of t.he 
20 institutions include funds froni all sources. 
A substantial par t  of the increase fo r  experi- 
111ent stations and other parts of the universities 
has been provided by student fees, contractual, 
or  other nonpublic funds. The fact remains, 
however, that in 1940-41 agricultural budgets 
(not including the budgets for resident instru- 
tion in agriculture) accounted for  46.4% of the 
total budgets for  these 20 institutions, and by 
1960-61 this figure had dropped to 34.0%. 

I am not attempting to justify or  explain 
these university gains or agricultural losses. 
This iilay be a profitable eserrisc for  the daily 
science faculties represented here today. 

I should explain that the budgets fo r  resident 
instruction are included in the other parts total, 
and although teaching costs i n  agriculture are 
quite often considered to be unduly costly by 
niany top college adnlinistrators, teaching hud- 
gets usually do not constitute Inore than 25% 
and sometiines as little as 10% of the total bud- 
get of the school of agriculture alone. 

1 should in all fairness add that during the 
past two decades society and/or the public has 
placed great store in research (agriculture in- 
~ luded ,  but not e~uphatically so) and that stu- 
dent enrolhnent both in on-call~pus and off-cam- 
pus progranls have grown s t  an  unusual rate. 
The past is but prologue, in this respect. Sew 
and additional needs, new frontiers of service, 



;~tlult c.(luc;~tion, illid urhi111 services have tended 
to no~npt:te fo r  available funds. I suspecat the 
collcgc presidents have heen engrossed in financ- 
ing fo r  the future rather tli:ni the past. 

I.;ven so, the trtditional i~gricultural p rog r iu~~s  
are  still inrportarit and deserve and inust hay(, 
the understanding of top a d ~ r ~ i ~ ~ i s t r a t i o t ~ .  

This suggests the p r i ~ u e  i~ t~por tnnc~ t~  of r f l ( ~ -  
tive con~n~unication between prt.sitl(.~~ts, clc.;~ns 
of agriculture, and their t l(~part~ncnt elt ;~ir~~~c.n,  
and every faculty ~n t~n~hr l r  il' thc oh,jcc:tivc.s I I I I ~  

procedures of our schools of ;~gr.ictulturc ilnd 
dairy science d e p a r t ~ ~ ~ c r i t s  ;lrtX to hr in hn rn~o~ iy  
with the over-all go;~ls i ~ n d  oh,j(lctivrs of thc 
university. JIutual respt.ct. ;11i(1 in~tierst;~nding 
of the individuals inro1rc.d is ;I I I I U S ~ .  

Even if the ol)ti1111u11 i~tl~~~iri istr :~tive cslin~:~te 
prevails, I 11;1vr found t11i1.t ;I I(y;~lly constituted 
agricultur:~l ( * O I I I I I I ~ ~ ~ ( ~  of tho univrrsity's board 
of t ~ u s t e c ~  o r  govcs~.ning hotly c:111 he of invalu- 
ahlt? 11elp in intt.rprc>ting :I n~odern school of 
i~grit:ulturr, hoth to i ~ i l ~ ~ ~ i ~ ~ i s t r i ~ t o r s  and other 
trustees. Thew, too, over-all agri-industry and 
cornn~odity advisory co~n~nittees often can eou- 
trihutc, thr  grcwt co1111nn11 sense and ~v i sdon~  
~l rcdrd  to I I I W ~  the criticistus and challenge of 
our tinlo. 

Now to the   no st in~portarit inpredirnt in to- 
(1a.y'~ sohools of agriculture-The Studtxnt. I s  
hc. ready f o r  US and are  TI-e ready fo r  h i n ~ ?  I 
c ;~n quickly cover this question and lneet I I I ~  

purposes by quoting fro111 an  articlr rntitlrd. 
The Kew Student in the Old Collrgc., by b:. I). 
Eddy, Jr., President of chat ha^^^ ('oll(.gc,: 

"In the past  two to three years, the stadt~nts 
ha.ve changed faster than the c?oll(~g,.cbs. Vc.stt.tl 
interests on every c;in~pus prc.vcnt rc~c~ognition 
of the ohvious. Estahlishrd cbusto~~rs, long-stand- 
ing departruental and :~d~ninistr;~tivc. structure. 
and sentimentalized traditions ~)rotrc,trd hy 
i~lunrni keep the coll(~gc~s fro111 rcspontling with 
vigor and enthusiasm to the. vigor ; ~ n d  entliu- 
siastu of the ntiw stud(.nts. The ir~tt.rrst of the 
youngster who is 1~2i1dy for  s o ~ ~ ~ e t l ~ i n g  rrew in 
the way of learning is cluickly di~nlpened hy the 
self-orientc.tl faculty ~~~rnlhthr  ~vlio sees a, threat 
in cahangc i ~ n d  rc.sists it out of apprehnision." 

l'hr nwinOcr of st~trlr~irts. 'Ire agric-ulture and 
dairy sc:icncc* n~a jo r s  kreping pace with the 
other collrgc.s and d (~ l ) i~ r tn~c .~~ t s  of the univn-  
sity ? linforturi;~tely, the answer is S o .  The 
f;~csts irrr that undergraduate nlrollment, al- 
though i t  increased fro111 3'2,006 in 1960 to 
:IS,XAL last fall-2.8% representing B.5yc of 
the tott~l  ttnrolln~ent in all land-grant univer- 
sities, i t  dropped fro111 8.0% 5-yr ago. 0r;ld- 
uate enroll~nent in dairy inanufacturing u p  to 
319 fro~rl  the 204 the year hefore, +.5Go/, in- 
carease; dairy production, down to 383 f r o n ~  
387 the year heforr, -16.5y0. The eurolln~c~nt 
in tennirial progranls increased 54.3% in 1961 
over 1960. Graduate degrties a t  thc. ~ ~ ~ i ~ s t c ' r ' s  
level increased 40.3CJ,, ant1 a t  the 1'11.1). levcl, 
75.3% over the previous yertr. 

So 111uc.11 for  thost, wt. urill have to teach. So\\- 
fo r  a. c1uic.k look :it which is  t a . u g h d t h e  curric- 
~ilu~~~-c*oursc~ of study-the hroad field of 
agriculture. 

1)oc.s it not ;~lso see111 futile that  after nearly 
100 y r  sirice the granting of the first college 
cltagrc~b in agriculture, there could he any qucts- 
tion rrgtrrding the caurriculurn fo r  the undcr- 
gr;~tlu:~tr  in agrirulture and what i t  should con- 
tain, or ~vliat should be ralid ~ n e a s u r e ~ ~ ~ r n t s  for  
r~viilnt~ting the undergraduate prograln in ag- 
~,iculture? I\-e hare  a yardstick f o r  evi~lunting 
the i~nprovenrent of the dairy cow-a I I I ~ I ~ ~ I I I U I I I  

production of 500 lh of 111i1k f a t  i ~ n d  i ~ u  aver- 
age selling price of $500. Surely, tluring this 
t i~ne ,  we should 11are thesc hasic' 111.ohle111s settled 
if we ht~ve anything srttlt~tl in tl1c1 licld of cd- 
ueation in agricnlturr. 

Rut, I suspect that ill any gronp of profes- 
sional dairy scit.ntists sueli ;IS arth rtbpresented 
here this n~orning, tl~(,re ilre 111i1ny different 
viewpoints :IS to \v11;1t shoul(1 he the criteria 
by which we should rv;lluatc the cliararter and 
rffrctivc~nc.ss of the curricwla. to he set u p  in 
their part icul;~r sp(~ci;~ltic~s of educ.ation in 
;rgriculturc.. 

The thrc~. criteria fo r  testing a currieulu~n 
which 1 c;~n n~os t  strongly defend are:  

1. JVhirt is the pnrpose of a college training 
in d ;~i ry  sc.iencc and does our prograui 
srrvt, this purpose? 

2. Ijoes i t  produce a truly well-educated col- 
Irge graduate, equal to the best in any 
other tield of Iluman service, or does i t  givv 
us only a eraftsn~an or technician? 

3. A r r  our prograins too specialized and rigitl 
ill require~nents and designed only fo r  the 
present, or will they also equip thr dairy 
science inajor for  his part  in the next ( p a r -  
ter-century of dairy drvelopn~ent? 

W e  take i t  f o r  gr;u~ted that cvclyonc frctls 
that our undergraduate progr :~~ns  eould and 
should he upgrstled-not to ;~chicbvc! status, hut 
to Inore adequately ~ ~ ~ r r t  the tic.c,ds of nrodem 
dairy sciencae i ~ s  ~\-csIl ;IS thr ~ ~ ~ o d r r n - d a y  student. 

But, how I I I ; I ~ ~  of yo11 110rt1 this lnorning 
talk with studt.trts ~ o n c ( ~ ~ . n i n g  curricula content? 
Or  how often h t ~ s  a stutlrnt r ;~isrd the question 
with you? :\ray 1 sugg:.c,st that they are  silent 
heci~usr you hirvc~ scat t11r.1r1 too good an exan~ple. 
Anti u,h;lt we nckc~d ;Ire sonre professors who are 
hoth inspiring and disturbing, as  well as  sonle 
u~id(.rgrad~lat(~ studcnts xvho regularly voice their 
intt~lligc~nt dissatisfac~tio~r with our course offer- 
ings. 1~low fortunate we would he if we could 
only (1iscovc.r 2% <'onant who would rediscover 
agriculture. 

H ~ c ~ ~ r i t i ~ ~ r i t t .  ,4n acceptable word in dairy 
scirnce cireles? I also raise, in passing, the 
cluestion coneenling Tour efforts to recruit top 
studtwts f o r  the daily science curricula. High 
school principals and guidance counsellors just 
don't understand n~odern dairy science, hut 
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county agents irnd the 4-H staff (lo. 1l:lve you 
ever discussetl wit11 th(2111 tll(,ir ~nli(lu(> oppor- 
tunity to recruit for  yon, or (lo you f'thchl that 
inns111uc11 as t l~c~y  ;tr(. sc;lttc~rc~d orcir your statc- 
wid(. ca;ln~pus t11;lt the, l)roh;~l)lr rchturns just 
111ight not h ( ~  ~vortll your c,ffort? 

Where. to loolc fo r  potentiill studc~r~ts-in the 
town or in the. c~)untry?  Thc per c:ctlt of' tht, 
population hct\vc,en the ages of 18  illid 24 en- 
rolled in school is ahout a, fourth Ii1rgc.r fo r  
urhan than f o r  fiirnl youth. The perceritagc 
of urhan high school seniors 7vho plat1 to attend 
college ( R I I I O I I ~  those who were seniors during 
October, 1959) ran 59% higher than f o r  f a n n  
high school seniors (32 alld 51 out of a hun- 
dred). The reasons are ~ n a n y  and they are  
conlplex. 

I n  reading last year's syn~posium papers, I 
failed to find student or job placenlent n~entioned, 
although I suspect n ~ a n y  of you are quite active 
in this field. I f  not, I strongly urge you to 
consider this phase of your program as i ~ l ~ p o r -  
tant. Placement colnpetition~visc is difficult due 
mainly to  the fact  that a t  the baccalaureate 
level you generally hare only the average stu- 
(lent available fo r  on-the-job place~nent. (Even 
then, you a.re in conlpetition with his nlilitary 
obligation.) The highly qualified student, hav- 
ing decided freely or by coc~rcion to go on fo r  
gradu:~te study. Aud all too oftc.11 you :]rrnnge 
to have hilu takr his work undrr you i~ f t e r  ill1 
you h ; ~ r e  taught hi111, IIC I I I U S ~  he good; so, why 
1c.t hi111 go to a stritnge ~~ni'i'tlrsity ilnd gvt any 
nc.w or differcwt i t lr ;~s? 

Thrn too, I oftc.11 ~vondcr if 111i11iy of our 
gru.duatcs arrn't h(.c,ding 1301) 1Ioptx's ntlviee on 
goi~ig  out into the ~vorld totlay, Don't. Certi~inly, 
gradu;~tc work is necaess;lry and rssential to 
meet the increasingly high d r l ~ ~ a n d s  of the scdi- 
entific and professional world. Yet, 1 s o ~ l ~ ~ t i n t e s  
question the balance of 111odern rducation in 
tha,t over a third of today's high school grad- 
uates don't go to  college, and about one-third 
of our most able college graduates won't leave 
c*ollege until they are too old to consider any- 
thing hut the acade~nic life. 

J a ~ n e s  Reston recently wrote that "A genera- 
tion ago we deplored the a.thletic bun1 who put  
sports ahead of everything else. S o w  we have 
substituted the acadell~ic bun1 ~ I I O  puts hooks 
ahead of everything else." 3Ioncy produced 
hoth of  then^. 

This cult of graduate degrees encouraged by 
parents, teachers, foundation :lnd goverriir~ent 
grants is not all had, hut i t  does Inran that  we 
i u a  gc,ttir~g a rr.c.lntivrly fe\\- of our brst ~ ~ ~ i n d s  
into thc, lifc~stren~ll of oar  business, industry, 
ant1 public servicc totl;~y. 

r 7 l h i s  muses justifi:tble concern, ;IS cvidrricc~tl 
hy the. fac t  that thr  ~n;ulufacturing rc.presmt- 
ittivc. on this Association's educ~ation;ll co l~~ l~ l i t -  
tce conn~rcntcd thusly in :I letter to your coni- 
111ittc.r cahairulnn : 

"If the industry de~n;~nds  ;I high calibcr of 

trarining :~nd  i t c~c~on~ l ) l i s l l~~~e~~ t  of d:~iry school 
gri~du:~tt>s and gets what i t  d e ~ ~ ~ ; ~ n d s ,  1 f r r l  cctr- 
ti1i11 t h i ~ t  it will p ; ~ y  for  wh:~t it arts. The uni- 
vc>rsitics that canli tr i~it i  tll(1ir g r ; ~ d u : ~ t ~ s  to ~ n r o t  
the high stant1;trtls will find ;I. rc.i~tly market for 
ttrcair protluct. Thosc. that ci~nnot will soon h(? 
~.c,cluirrd to raisc. th(8ir i~c i~ t l r~ r~ ic~  st i~ndards or 
drop the c~oursc.s i~ltogc~thrr. I Fcc~l th:lt the. sucz- 
crss of the p r o g r i ~ ~ ~ ~  will lit? ill ~ouri~goously 
setting tbt: stand;u.ds sufificic.ntl,v high. Whcri 
wt! do that  wc: will attract n c2alihc.r of student 
c~o~nmensur:~tc. with thr program. 

"Two other thoughts I'll hriefly inention eon- 
ccrn the universities, also. The first is that the 
colleges might take a greater pa r t  in assisting 
their gr:~duates in locating suitable positions. 
This would need to be done on an individual 
basis whereby the training the student has had 
and his personal response to the conlplete ac- 
ademic prograrri would be evaluated. This might 
help create a demand fo r  the highly trained, 
well-balanced student and thus effect a inore 
f'nvorthle salary range. In  hack of such a pro- 
graal would he the effective screening of stu- 
dents prior to their second or third year in 
c~ollege." 

S in~p ly  stated, the desirable goal is better- 
t,rained and qualifird n ~ e n  in better-p;l.ying jobs, 
hut a t  work in industry. 

1,c.t n ~ c  rsplain th:lt I ~ I I I I  in full s y ~ ~ l p i ~ t h y  
with t h ~  current e~nphasis on producing I'h.l)'s, 
hut I illso favor a t  an  ear1it.r :~ge  reill proctuc- 
tion hy 13ac*l1c>lors as  wc.11 ;IS 1'1t.D'~. 

Jlrt's gtst hacsk to 111y ~~~u l t i i ' i ~ r ious  topie i ~ r ~ i l  
11:lvr :I quick look a t  the, ;~sprc ts  of roorganiz- 
ing i ~ n d  consolidilting dairy d c ~ ) i l r t ~ ~ ~ c ~ n t s .  l t l r i~s  
frcchly discussed hut difficult of ;tc.hievcw~mt, 
you will :~grcc, even though it is a devic*r which 
is rur rmt ly  the hright of fashion. 

A hasic assulnption we have to 111ake if we 
f o l l o ~ ~  this road is  that in union there is not 
only strength but quality. And that  in order 
to compete, colleges of agriculture and dairy 
science departments, like the corner groc.er, must 
join together to fight the supermarkets. 

Professor- and facility-sharing is in vogue, 
and to the esteilt that  we profit by either or 
hoth in producing a. quailty product a t  a lesser 
caost, the technique of consolidation should be 
further explored and inrpleulented. W e  rllust 
realize, however, that it. is nlost difficult to oon- 
vince f;lcultg, parents, st.udents, and even state 
legislators that this is thr wise or politic road 
to pursue, particularly across s t ;~ te  lines, al- 
though federation has hccn Illore successful in 
;L l i~nited nunlher of prirnte colleges. 

The New Englitnd Study of Agriculturt, ill 
that nrea.'s laiitl-grant collrgrs is still in the 
fo r~ r~ ;~ t ive  sti~gct ilnd its oh,jectives have not yet 
h c ~ ~ n  clearly dt~finod. The tiirec~tor of the study, 
111.. IT. A. Rrinsc,r says, ''I\-(? 111i1y h i t v ~  to C O I I I ~  

to ;I, sys t ru~ of in-and-out cducaation, in which 
:L stndvnt conlc.s in for  son~c. cductttiorl, out for  
ctxpericncc,, hack for Illore education, rtc., until 
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the proper level of educatiot~ for  the individual 
has been deter~niued." S o t  a new idea, we n ~ u s t  
adtnit, but an intchresting one. This thought tnt~y 
lead on(, to conrludr that there is nrerit in fur-  
ther considering the. twelvc-n~onth collegtj four 
ter~ns,  refreshcar c.ourscLs in tcschnology, and n 
working-learning ?artnc.rship with industry. IVe 
;(.re n~oving in t h ~ s  dircbctio~l iit a filster rate 
th:tri lnost farulty or students rcalizc.. 

Sotr~c. regional and interstate educationrtl plans 
do work; witness the Southern Kegional Edn- 
cation Board's arrangenlent in veterinary 111cd- 
iaine and other professioniil progranls now op- 
erating. It should he pointed out, however, that 
the financial advautage is n~ostly in favor of 
the paying state. Fo r  exa~nplc,  31aryland gets 
a graduate veterinarian f o r  tin out-of-porket 
outlay of $6,000, .shereas i t  artually costs Geor- 
gia $7,500 to $8,000 to educate this same indi- 
vidual. Admittedly, Georgia gains sonle fringe 
benefits, such as research findings resulting f r o ~ n  
graduate thesis work and perhaps greater budget 
flexibility. 

Now, what ahout tlte yields  fro^^^ intraunivev- 
sitg reorganization i ~ n d  (:onsolidation? Such 
local i irr i~ngt~n~c~nts appe i~ r  to nle to littvc. con- 
sideri~hle potential h o ~ n  the point of' view of 
110th intellectu:ll stin~ulation ;rnd the. rc~tluction 
of credit-hour costs. 

Faculty  nus st r e spo~~ t l  to the nc.c.ifs of our 
cltrrr~gcrl stud(2nts. (1 :IIII hopclful that hcttcr 
students will hring this response., ;IS hc.ttor sirl- 
i~r ies  have not.) 

All too few f : lc~~l ty  I I I ~ I I I I ) ~ ~ ~  ~nukr  r i r t  Iionc~st 
effort to changr course c o n t r ~ ~ t  and tc.;lrhirtg 
~t~ethods  to challenge thesr new students. B'1.w 
and f a r  between are the professors who trrlie 
n hard look a t  the total c*urric:ular offerings 
reinforcing his n ~ a j o r  field. Instei~d, when Ile 
hears from the president or director of adtnis- 
siort "that this fall's class is  the best ever to 
enter the university," he ininiediately decides 
to hand out longer assignments, while ~naintain- 
ing the same curve in the grade scale. 

We must, indeed, revise and up-date the tech- 
nology taught and we  nus st teach i t  better and 
do i t  now. W e  n ~ u s t  have curricular flexibility 
without laxity. Courses must have depth, and 
proliferation nlust he resisted a t  all costs. Therc- 
fore, upon you falls the responsibility fo r  de- 
termining the objectives of education in dairy 
science, and not allow the courses to fall to- 
gether willy-nilly, unduly influenced hy the urgc. 
to he in fashion, the new professor with a new 
specialty who must have new research assistants 
to rlssist in huilding his ne\v empire. Depart- 
lnrllt heads lnust rrsist the ten~ptatiou to he 
everything to rveryhody, particultirly co~nn~oti- 
i ty org:~r~ization, mnci snlall I)usinrssc~s who want 
r(.il.dy-llladc rlllplOyc'(~s. 

At this point, 1 should warn you    gain st thr  
inhc'rent ~v\.cwkness in p~.nc*tic*ing I'i~rkinson Iir\v 
:IS T Itnow E ~ ~ I I I  tbxl)ca~.ic~nce that our prrsidcwts 
rintl provosts r~ve clnitc. ad(q)t a n d  positively ill- 

sistent on the size of staff heing status quo or 
even reducil~g the nuu~hers of statf. (You know 
the giln~niek, replacing two n~ediocre staff lnelu- 
hers with a top-clutllity I I I ~ I I I  and saving 100% 
of the salary.) 

But why should they not follo\v these tactics 
its long as you continut. to t ry  to fill vacant 
slots with tlte s a ~ n c  kintl of I I I ~ I I ,  with vcbry little 
if any thought givc.n to why and ~vh:tt will stand 
your dc~partn~t>rrt in good stead 10  y r  hence. 

011 the organization r ~ t  the depal-t~nent or 
division level, there is quite often :L distinct op- 
portunity to add depth to staff, scope to your 
offerings, reduce duplication of equip~nent, and 
itdd rotnpetence to your graduates. I n  short, 
it is high time we replt~ced our box stalls with 
a functional daily barn with a lnilking parlor. 

Let's educate for  all the s e g ~ ~ ~ r n t s  of today's 
agri-business-industq conlplex. To do this, we 
nlay well have to consider the ~visdon~ of intro- 
ducing a 5-yr curriculun~ in agriculture with 
the hroadly educated student having earned both 
a hac~calaureate and a tniister's degree. I f  this 
innovation were ~ ~ ~ a d e ,  21 technical or practical 
training progranl ~vould be a logical con~ple- 
~nent ,  tc~rniinel wit11 an  associate degree. (The 
tl.end in this dil.~ction is H .)4.:SCL increase in 
rnrolln~ent in the litst yer~r.)  Taught by the 
S ~ I I I I ~ .  facnlty (diffrrent cdourstl content) with :I 

oretlit-hour pc~nitlty involved for  those students 
dt~~111cv1 C I L I ) A ~ I C  of tr:lnsf(,l.ring i ~ t  :I given point. 
to tht! degrrr 1)rognu11. 

111 conc~lusion again, I I I : I ~  l \vi~vn you of thr  
folly of rt.org;~nizi~ig or cwnsolidating just to 
hr in style or to rvr~do :I lookrtl-for i ~ d n ~ i l ~ i s -  
trtrtivr o r  hoard of rrgrnts (,dirt. Thr current 
p i~pe r  r(*orga~~ization nlsh in (~) l l t~ges  of agri- 
culture of new divisions, hureitus, rind institutes 
~111 too often adds to the prnhlents of i~d~ninis-  
t n~ t ion  and lessens the productivity of those 
individuals unwilling to he reorganized or con- 
solidated. I say this in spite of the fact that 
when your vote was counted, you were in favor, 
hut by the time you had re-established your 
place in a new pecking order, you were in a 
cold war, o r  didn't give a damn, a t  best. Of 
course, there are exceptions where changes are  
not the result of expediency and have heen 
wisely lnade and wid el^ accepted. 

As a starter, or even a finisher, why not con- 
sider the organization pattern we would design 
were we to have the opportunity and challenge 
of establishing a brand new land-grant college 
systent today to ~nee t  the needs of our dynamic 
t~g r i~u l tu re  of the next century? 

Oh, yes! Agriculture will be ~v i th  a s  in the 
20H2 and a look :lt tod:ty In:Iy pl.ovid(. sonlr clues 
:IS to its in~portanc.(. ton~orrolv. 

11'e hi~vc? today 9,700,000 farms in the ITl~ited 
Sk1tc.s producing the food and fiiher for  186,- 
000,000 Ar~rrricruns i ~ n d  for  n~i l l io~ls  of others 
throughout the world. E:st i~~~ates fro111 the Ccn- 
sus I3ur~:lu indicate that  tlir number of proplt. 
to  hr f ~ d  :III(I (~lotlird in t.l~is ronntry hy 1!)i() 



could reach 880,000,000. ilfriczt ttnd otlier under- 
developed conntries \rill proh:tbIy have their 
popul:~tions doubled beforc the year 2000. These 
c.ountrirs will not he ablr to product, sufficient 
food to supply their needs until ahout the year 
2040. I f  the Cnited Stntes population 111:ikes 
such growth, iind if we arc to fced arid clothe 
ths people in 1975 as well as thcy arc8 fed and 
clothed today, the farmers nlust produce half 
ag:tin as much as thry arc producing now. I t  
appears highly likely that our agriculture can 
meet this challrnge, not in spite of, hut because 
of our land-gritnt colleges and the Departn~ent 

of Agriculture. I n  fact, if 1)roductivity contin- 
ues to incrtli~se a t  the prc3sent rate, surplus proh- 
lenis will b(. rven Inore acute than now. So, the 
dairy scientist ancl his countrrpart allies in the 
departn~ent  night well consitl(~r not only the 
~~iltul'iil and physical sciences, but allow fo r  
(.nough curriculul~~ flesihility to incaludc the so- 
cial and political sciences, also, if and when 
you drcide to sur~nount local, state, intwsti~te 
:ind rrg;ional prohlctns hy up-dating, revising, 
rc~orgi~n~zing, and consolidating the dairy de- 
1)artments of' the 31st crntury. 

Thank yon. 

C'.\I,I, F O R  P,\I'EHS F O R  THE: 19G3 dSS1711L 3IEF:'l'ISG OF 'I'HE 
A\31\IE:HIC.\ S I>,tIRT SCIKSCE .ZSSOVTATlOS 

S.  I) .  ~I~'s(:R.\\.E, Chair~liari, Progrnin ('otntnittee, >\.l).S..\. 
1)epartulent of Dairying. Oklaho~na State Univc.rsity, Still\viiter 

The 58th i \ ~ ~ r ~ u w l  l l re t ing of this :Issocia- 
tion will he held June 16-19, 1963, in the 
3Iemorial Center of Pnrdue University, L2ifa.v- 
rt te,  Indiana. 

All ntemhrrs of the .\ssociatioa, including 
graduate student itfiliates, are entitled and 
c*ncour:iged to suh~n i t  papers f o r  consideration 
for  presentation. I'articipation by ~iiulnhers 
of industry and hy senior ~nemhers of the 
;Issociation is especially encournged. The Pro- 
gram Co~nmittee favors the general policy that  
:In individual present only one paper and that  
his nanie should appear :IS author on no inore 
than two. This connuittee, with the ;\ssocia- 
tion officers arid ~ ~ ~ e n ~ b e r s h i p ,  wishes to stiltiu- 
late excellence in resrarch and in presentiition 
and realizes that  thrst, restrictions may p e ~ ~ a l -  
ize certain ~netuhers engaged in full-time re- 
search. Therefore, a niemher niay exceed these 
liniits if he or his dvpartnient ranks thc ill'- 
fected abstracts in order of preference for  
oral presentation. 

Papers subn~itted for the Annual l l r e t i l ~ g  
~i:ust be confined to research that  has not been 
reported elsewhere. Abstracts of papr1.s nc- 
cepted for  publication by it scientific journal 
hefore the annual meeting are  not acceptahlt! 
for presentation a t  this meeting. I f  the total 
nu~nber  of aceeptahle p:~pers submitted by th(+ 
n~rnlbership for  presentation in a section pro. 
gram is too great to include in the progra.tr,, 
the eo~nmittee will assign sollie papers to hr. 
read by title. I n  this event, consideration ~vi l l  
he given to evident quality of research to be 
reported and number of abstracts pcr author 
and per departn~ent.  i thstracts arriving late 
I I I : I ~  be read by title or rejected. 

Attention is called to the 1)airy 3Ianufac- 
turing Extension Section program, and inter- 
ested members are urged to participate. This 
is  a subsection of the Nanufacturing Section. 

l\lin~eographed copies of pertinent details 
and data are dcsirahlr for  distribution a t  the 
time of presentation. *It  least 300 eopirs 
should be n ~ a d e  nvailahle. They should he n u n -  
hered with the itssigned progrilni nun~her  in 
the upper right corner of the first page. This 
can hc supp ln~~en ted  with slides fo r  projec- 
tion, provided the author can adhere to the 
:tssigned time of 12 to 14 ~ n i n  fo r  presentation 
of each paper. Fo r  papers presented in joint 
sessions or  in a s ~ m p o s i u ~ n ,  i t  is suggested 
that 500 copies of the n~i~neographed riiaterial 
he ~r~:ide availahle. 

ABSTRACT PREPIR. \TION 

Thr l'rograin Con~mittee continues to en- 
courage improvement in quality of material 
to be presented and in the  neth hod of presenta- 
tion. Good experiint:ntnl design and interpre- 
tation are essential. Exact compliance with 
these instructions for  proparation of abstracts 
\\-ill simplify the task of the Prograrn Com- 
 ittee tee, in~prove the program, and ease your 
o ~ v n  work load. Carcbful editing of abstracts 
hefore submission is essential! Each year a 
nuntber of abstracts nlust be returned for  
correction o r  clarifici~tion. 

I. Subntitted titles and abstracts must be in  
the hands of appropriate section officers 
by March 1. This deadline must be met 
to pertttit publication of titles with tho 
c o n ~ p l ~ t e  program in the April ,JO~JRKAT, 
and :thstracts in the May or  Junc issue. 

2. Four  copies of each abstract nrust be 
typed double-spaced on 81/2- hy 11-inch 
paper. The originit1 (on bond paper) and 
the first earhon should be n~ailed to the 
chairm:in, the second earhon to the vice- 
c.hairn~an, arid the t l~irt l  carhon to the 
secretary of the Section where the paper 



is  to be presented. The original copy will 
be used fo r  publication in the JOURX.\I,. 

S tudrnt  afi1iate.i rntering the Graduate Stu- 
dent Present;~tion Conte\t should check brlo\v 
f o r  ad(lition:tl instrucations on hubn~ittlng ;I))- 

stracts. 

3. Abstracts must not cscccd 200 words hy 
actual count. Thost. exceeding 200 words 
n ~ u s t  he returned to the :~uthor  fo r  re- 
vision. 

4. The style and :ihhrt'viations 01' the .JOITR- 
NAI, o l r  D,ZII<Y SCIF:XCII: nlust he used. 
Please refer to ahstracts in thta &Lay, 1962 
JOURNAI, fo r  guidance. 

5. Oulp irlitials of ;~nttiol.s shoultl hc used, 
except in u ~ ~ u s u n l  vases, where i t  III;I.V he 
necessary to use the co~~~p le t c .  1ia111t~. 

6.  \Then more th1111 on(. t~ut'rror is listed, 
indic;~te ~ l l o  ~t-ill ~ ) r c s t a ~ ~ t  tht. 11al~t.r 1)y an  
asterisk a f t r r  his naulch. 

7. The title shoultl indici~tt' c l t~ i~r ly  thr  1111- 
ture of the rese;trcli. It shoultl ~ i o t  he 
r rpe:~t rd  i r ~  the ttsxt. l'hc ;thstri~ct shonltl 
intlic.;ite, i ~ ~ s o f ; ~ ; .  as  possihlr. tht. clrsigti 
and 111ajov results of tho iuvestigation. 
Only co1111)letetl rese;trcsh should hc 1.1,- 
portt,cl. Iirief, osse~~ti: i l  st:~tistics \rill 
ii~akt, thc :ibstr;tct Illore ~ ~ ~ r a n i r ~ g f u l .  

S. The. follo\vi~lg l'o1.111 with no ctlps for  t l ~ t ~  
title is  (.orrecat : rtilizatioir of cnrho11;r-- 
dr:ites posterior to the r.a~nm-rt.ticululn 
of the l~ovinc.. J .  'I'. IInher and N. 1,. 
Jacobson, To\\.;l S ta te  University. 

9. I f  the ;tuthor lists ;tn addrcsss fo r  an  cbx- 
ptlril11c11 t stit tion other tIi;tn the univer- 
sity, sucdh as  ;I USI)il research I)ranch or 
a comlnc*rcial romp;unp, the cotnpletc ad- 
tirc:ss should he provided, as in the fol- 
lowing rxan~p le :  A study of dye rcduc- 
tion ~l~cathods as p la t forn~ tests fo r  the 
detection of antibiotics. Bu~,tlt,t IIrine- 
rtlann, I'roducers (:reau~t.ry Co., Sp~.ing- 
field, Missouri. 

10. All syn~posiunl papers should he typed 
double-spacrd arid organized :~ccording to 
the ;ic:ceptal)le style of the J ~ Y R N . \ L  OF 
DAIRY SCIEN(:E. 'I'he author should send 
the first copy directly to the J~TJRYAI, 
clditor. K. 0. Hwreid,  hefort. the ;111nu:11 

ORA1)UATE STCDENT PRESEXTATIOS COSTEST 

' h i s  contest \vill hr conducted in both the 
Production ant1 blanufacturing Secations. A\ 

cash award will he givrn to  the winner in each 
section. I h c h  institution is entitled to  en t r r  
one participar~t in each eoutest. P-'artic.ipa~~ts 
n ~ u s t  he student affiliate ~rremhrrs. Colnplete 
rules fo r  the cor~test  \\-ill he sent to departinrnt 
heads. Thosc wishir~g to  enter the contest iuust 
suhuiit caopies of their ahstri~cts to the section 
officers as  outlined ahovch. 111 addition t h r ~  

must include a let ter  indicating their  desire 
to ent r r  the contest. This letter must be signed 
by the ~ n a j o r  professor and the department 
head. A carbon ropy of this letter and four  
~tdditional copies of the abstract should be 
~riailed to the colrtest ~~t.l)resc.~~tati\.c.iti so ;IS to 
he rerrived by March 1. 

F o r  Production Section Graduate Student 
Cornpetition: Dr. J. I,. Alhright, Department 
of 1);liry Scienet., Vniversity of Tllinois, Ur- 
hana. 

Fo r  M;~nufacturing Secation Qraduatt! Stu- 
dent Coinpetition: 1)r. A. V. Moore, Ilepart- 
ment of Ilniry Sciener, Thtx ~\g.riculturill and 
J1ec.hanic;rl College of' Texas, College Station. 

S : ~ n ~ e s  and addressrs of offirers of sectiorrs 
to w t ~ o n ~  titles and ;~hstr:tcts should l ~ r  seut 
arts : 

E X T E S S I O S  RII.('TIOs 
C ~ I ~ I ~ ~ I I I ~ I I I  : C. D. 31cG~(~\v,  1)rpartlnent of 

[)airy Scirnce. Ohio State h i v r r s i t y ,  Co lu~~ l -  
hus 10. 

\ . ~ ~ ~ - C ~ I : I ~ ~ I I I ; I I I  : 1). E. V o e l k ( ~ .  L)e l ) ;~r tu~et~t  
of A \ r ~ i u ~ a l  H11shitndry, Io\vi~ htato Univrr- 
sity, ; \~nes.  

St.crrt;t 1.y : C. H. I':~~.so~ls. 1)epnrtrnent of 1)airy 
; ~ n d  . \ I I ~ I I I : I ~  S(.irnce. I'uivel.sity of' 3l;tss;i- 
t~liusc~tts, I\ tnherst. 

1'ROT)I~CTIOS SECTIOS 

( ' l ~a i l ,~nan :  1;. H. Schultz, I ) r p i t ~ . t ~ ~ i e ~ ~ t  of 
Dairy Hnsl~andry.  1'11ivel~sity of \2'isczonsin, 
3Ia tlison. 

\ y i c e - ( ' l ~ a i r ~ ~ ~ i ~ ~ ~ :  1'. R.  Smith, Utyxu-t~nc~nt of 
Dairy Scir~ice, I;irive~.sity of Arizona, Tucson. 

Secrtbtirry : 1'. 31. Reavtbs, I ) t y i ~ r t ~ ~ ~ t ~ ~ l t  of I)airy 
Scirnce, \ 'i~,gi~iia I'olytt~c~hnic~ Institute, 
R1;tc~kshnt~g. 

3r.\SVF:lCTI.RISG SECTION 
Chaiv~nan : D. ;\I. Gr:~tian~, l'et Milk Co., R r -  

s r ;~rch  i ~ n d  l ) t ~ v r l o l ) ~ ~ ~ e n t  Center, Greenville, 
Illinois. 

1'icc.-Chnirn~an : E. 1,. Thotl~as, Dcpar t~nent  of 
Dairy Iudustries, University of Minnesota., 
St. Paul.  

Secdretary : M. E. lGllertson, Carnation Re- 
search Laboratory, 8015 Van Nuys Boule- 
vard, Van Nnps, California. 

(The I)airy 3Lanufacturing Exteusion Section 
is ;I subsection of the LIanufaeturing Section. 
i\. I,. Iiippen, Dep:lrtn~ent of Food Science, 
Jlichigari S t a t r  University, Eas t  Ltlnsing, is  
cl~:tirn~:tl~, and .J. C. TTThite, Professor of I lairy 
and Food Science, Cornrll University, Ithnca, 
Ken- Tork, is secretary of this subsection. All 
;il)stracts for paptbrs in this suhsecdion should 
hc, suhniitted through the regular channels of 
the Miinufncturing Setation, and shoultl he 
itlentified fo r  presentation a t  the Manufac- 
turing Extension Section iueeting iind a rour- 
trsy vopy stmt to  12. IJ. Rippen, Chairlni~ti.) 



PRICE SCHEDULE FOR REPRINTS O F  PAPERS THAT APPEAR I N  
T H E  JOURNAL O F  DAIRY SCIENCE 

H. F. JUDKINS, Secretary-Treasurer 
32 Ridgeway Circle, White Plains, New York 

The Executive Board, a t  the time of the published in the JOURNAL; otherwise, the type 
Annual Meeting of the American Dairy Science will have been destroyed. 
Association a t  the University of Wisconsin, in- I n  case the original type has been destroyed, 
creased the price of reprints 25%, effective i t  is possible to supply reprints by a special 
July 1,1961. The new reprint schedule follows: photographic process, and their cost will be 

Number of pages 
No. of 

reprints 2 4 8 1 2  1 6  20 24 28 32 

(Cost in dollars) 
50 17.50 20.00 36.25 51.25 67.50 78.75 97.50 115.00 125.00 

100 20.00 22.50 41.25 61.25 77.50 92.50 112.50 132.50 145.00 
200 28.50 28.75 51.25 76.25 97.50 117.50 143.75 162.75 185.00 
300 28.00 33.75 62.50 91.25 117.50 143.75 173.75 205.00 226.25 
400 30.00 40.00 72.50 107.50 137.50 170.00 205.00 241.25 266.25 
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700 41.25 56.25 105.00 153.75 197.50 246.25 297.5'0 350.00 387.50 
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1,000 57.25 73.75 136.25 200.00 258.75 323.75 390.00 458.75 507.50 

If covers for reprints are desired, the cost of 
50 covers will be $",.IS, and for each addi- 
tional 100 covers, the cost mill be $8.75. Back 
copies of the JOURNAL will cost $2 each. 

The reprints are made from standing type 
within 30 days after the papers appear in  the 
JOVRSAL. Requests for a few reprints of a 
paper should be sent to the authors, whose 
names and addresses appear with the title. The 
Secretary and the Editor's office do not keep 
supplies of the various reprints. Orders for 
large numbers of reprints should be sent to 
The Garrard Press, 510 North Hickory Street, 
Champaign, Illinois. These orders must be re- 
ceived within 30 days after the papers are 

50% more than the regular ones. For example, 
100 reprints of 32 pages will cost $217.50. 

I t  is hoped that the publication of this re- 
print schedule will make it  easier for inter- 
ested people to obtain reprints in any number 
desired and, a t  the same time, aid in dissemi- 
nating useful information to the dairy and 
related industries. 

The JOURNAL or  DAIRY SCIENCE is copy- 
righted. Reproduction of complete papers 
from this JOURNAL by any organization is not 
permitted. The reproduction of graphs, tables, 
and illustrations for  books and other periodi- 
cals may be authorized by the Editor-in-Chief. 



FIFTY-SEVENTH ANNUAL MEETING, AMERICAN DAIRY SCIENCE 
ASSOCIATION, UNIVERSITY OF MARYLAND, 

JUNE 17-21, 1962 

I t ~ : ~ c l ~ ( ~ t c ~ l ~ t l y ,  tllc. follo\villg ~lliitchrial was omittcbtl ~ I . O I I I  tllc ~ 1 1 1 g u s t  d o r . ~ t s a ~ .  
T11c reader  is  rc.frrt.c.11 t o  ~xigt '  1038 of t h a t  issue f o r  t he  1)egitltlillg of th is  itrticle 
co~(~r i11g  t 1 1 ~  .?it11 AIIIILI~I  AI~vxting of tlie A ~ n e r i v a ~ ~  D a i r y  S(*~PII(*(, Asso(.iiitioli. 

-En. 

EIonoretl Guests, Members of the American 
Dairy Science .4ssocintion, Ladies and Gentle- 
men : 

The president of a society such as ours has 
two obligations 111 addressing the membership 
a t  thc Annual Meeting: to give an  accounting 
of his stewardship in relation to the affairs of 

E. L. Jack 

the society, and to point out some of the prob- 
lems likely to be encountered. The affairs of 
the Association may be discussed under three 
headings : the physical aspects such as finances, 
membership, and JOURNAL circulation; the sci- 
entific climate within the Association: and the 

I shall direct 111~  ren~arlis first to the physical 
aspects of our Association. I a1n pleased to be 
able to report that the financial condition a t  
the present time is sound. Last year, because 
of some loss of advertising revenue and of 
increased costs of publication, we encountered 
a deficit. At first it appeared that this deficit 
might bc as niuch as $15,000, but later audits 
showed i t  to be only about $7,000. Even though 
we had ample reserves to carry this without 
embarrassment for one year, steps had to be 
taken to bring us back to a stable basis. Tour 
Executive Board a year ago initiated several 
nleasures designed to acliieve fiscal soundness. 
The dues and suhscription rate to the .JOURN.~L 
were increased along with the price of reprints. 
Also, this year the Journ:ll Management Com- 
mittee instituted some savings in newsprint by 
adopting a two-colunln page with a different 
size type face for  the JOURNAL. I n  addition, 
the A.D.S.A. Review was discontinued because 
it did not seern to he serving a purpose suffi- 
cient to justify its cost of ahout $3.000 per 
year. 

Another source of increased revenue adopted 
by the Executive Board was the creation of a 
Sustaining Membership classification for in- 
dustrial supporters of the Association. While 
one of the results of Sustaining Menlbership 
is increased revenue, in my opinion it should 
not be regarded prinlarily as a revenue-pro- 
ducing action. Actually, what i t  does is give 
industrial organizations a recognized way of 
supporting the American Dairy Science .ksso- 
ciation in its scientific endeavors by corporate 
action rather than solely by individuals. I an1 
pleased to report to you that a substantial 
nulnber of orgallizations this year have taken 
sustaining mernhcrships, and I all1 sure they 
will hcnetit fro111 this action. Also, we are very 
appreciative. 

Membership is the life hlood of any organiza- 
tion and there was some apprehension that per- 
haps the increase in dues, toacther with a 

Association activities of the members: tendency toward a decreasc~ in the nun~bcr of 
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university scientists solely in dairy science, 
would make it difficult to maintain our member- 
ship. However, I am pleased to report to you 
that, thanks to the strong efforts of our mem- 
hership solicitors, the ~~t~tiornal,  regional, and 
state colnn~ittees with yeoman assistance from 
our Secretary, the membership total is about 
2,500, whrre i t  has remained relatively stable 
for  several years. Also, the number of affiliate 
members, which is vital to the future of our 
Association, is holding about where i t  has been. 
And the circulation of the JOURNAL to sub- 
scribers othrr than n~enlbers has not dimin- 
ished. I think we can he pleased that we have 
been able to r~raintain our ~netnbrrship and 
circulation levels. Growth is usually desirable, 
hut ~naintaining a strong stable position in the 
face of ohstaclrs is not to be disdained. 

A proper scientitir cli~nate is another ele~iient 
of strength in ii scientific society. Thrre are 
several criteria that can he used to judge the 
cli~llate of our society. First is the quality of 
scirntilic achieve~nents to which our Association 
contributes. I refer mainly to the papers pub- 
lished in the JOURNAL and presented a t  our 
n;~.tion;il and divisioti;~l ~rieetings. The sci- 
entific merit of these papers is, indeed, im- 
prcssivc.. It is apparent to those of us who 
have watched the changing character of the 
educational and research itctivities over the 
years that (1a i1~  science has kept pace with 
the gener;il developnient and has given its share 
of leadership. Our Association has had a big 
par t  in this change through offering a critical 
hut rcacchptive forum where ideas can be pre- 
sented and debated. 

Another \vay in which the scientific stature 
of our Association inay be measured is in its 
relationship to other groups. As evidences of 
leadership we appoint each year representa- 
tives to nulnerous organizations, hoth within 
and without the dairy industry. These take 
the form of' f'orrrtal advisory cotmnittees and 
of individuals of liaison and advisory purposes. 
A neF  comn~ittee of this sort was appointed 
this year to the Ilairy Society International 
a t  its request, and one has been authorized a s  
advisory jointly to the Food and Agricultural 
Organization of United Nations and the fed- 
eral Food and Drug Adn~inistration. 

~ldditional international leadership is ex- 
hihitcd in many other ways. We  represent the 
largest connnunity of dairy science scholars in 
the world and we mould be sadly re~niss if we 
did not rstend our assistance wherever it can 
henofit. The Sy~nposiu~n on Education for  
Leadershi11 in Dairying in Latin America on 
our program this year is an example of one of 
the arras in which we ran srrvc?. flulong other 
mags is thcs trchnical assistance? rendered by 
Inany of our lnelnhers on an individual basis. 
Rut whetltt~r on an indiviclnnl o r  tul .\ssociation 
basis, t h t~  l):~c.kgroutid of i\ .I ).S.,\. activity is 
11ways ;I h(.ll>ful factor. This l(~:~tlerahip may 

well be expanded and extended. The oppor- 
tunities are many and the need is great. The 
Atlantic Community will soon be a reality and 
dairy science must carry its full share of re- 
sponsibility in this great movement. Powerful 
forces are moving to achieve econornic integra- 
tion and increased unity of political action in 
the free world. The realization of these aims 
can have a greater influence on the future of 
mankind than all the threats of nuclear de- 
struction. These are the ideologies that defeat 
those who would overthrow our systems. Our 
~Zssociation should continue to strengthen its 
position of leadership to assist in this develop- 
ment. 

Another source of strength in our Associa- 
tion is the widespread and active participation 
in Association affairs by the ~nenihers. Last 
year there were 35 committees and representa- 
tives conlprising 165 persons serving the parent 
body. Add to this number the officers and corn- 
mittees of thr Extension, Manufacturing, and 
Productin11 Sections and the total is increased 
by 85 or 90 ,nore. Also, there are those serving 
the Eastern, Southern, and Western Divisions. 
A conservative estimate is that there are about 
350 members participating in the affairs of the 
ilssociatior~ under fonnal election or  appoint- 
ment. This is nearly 15% of the total member- 
ship and is a substantial factor in maintaining 
the cohesiveness necessary for  a vigorous Asso- 
ciation. 

The students in dairy science to who111 we 
must look for  future leadership have been ac- 
tive. The student branch of the American Dairy 
Science Association is a lusty infant with its 
own constitution, officers, and program. This 
is a movement to which we must give encourage- 
ment and sound guidance. Mention must also 
be made of the student competitions, including 
the presentation of research papers and the 
cluh activities reports. I t  is evident that our 
young people are picking up  the torch. 

Review of member activities would not be 
complete without rr~entioning some of the in- 
ternal-association cooperative activities. These 
usually titlce the forin of joint comlnittees among 
the sections. We long have had joint corn- 
mittees hetween the Extension and Production 
sections because of their closely allied interests. 
Recently, howevrr, all the sections have joined 
in committees to provide technical knowledge 
froiu their own individual fields on problems 
that extend across all areas of daily science. 
This is most conltnendable and is to he encour- 
aged wherever it can he effected. 

Thus, i t  appears to me that our iZssociation 
today is in a strong and vigorous condition; 
the financial aff;~irs are in halanee, thc ,JOURNAL 
circulation is good, the scieritific clinlatc. of the 
;\ssociation is healthy and conducive to main- 
taitliug a position of leadership in dairy sci- 
OII(Y,, t~nd  tht, 1~arti(~ipation hy the ~nelnhrrs in 
Association affairs is witlrsl~rcad and effective. 



F o r  this healthy state of affairs the Associa- 
tion is indehted to many people: those who 
established the fir111 base on which we operate, 
the Inany persons who forlnally or infornlally 
serve in rrlany ways, your Editor-in-Chief who 
has done so much to elevate the standards of 
the JouR?;.~L, the Secretary-Treirsurer who 1001;s 
af ter  the affairs of the Association so vigor- 
ously, and  the Executive Hoard which has de- 
1iber:rted the probleills and rcbsolved them wisely. 

So ~ ~ ~ n c h  for  the present state of affairs. 
What  of the fu ture?  I n  order to appraise the 
future with some degree of intelligence, i t  is 
necessary to examine briefly the broad back- 
ground of the Association and those nlatters 
relating to  it. 

,l yuiclr look a t  the development of science 
in agriculture and its relation to dairy science 
will perhaps help us to see where we are  today 
with respect to agriculture and our eonte~npo- 
rary sciences. Originally, curricula i n  agricul- 
ture were composcvl largely of basic seiences- 
botany, chemistry, geology, and a few others- 
with only scant reference to applications to 
agriculture. Soon it became apparent, how- 
ever, that there were special applications of 
these scienees to nialiy areas of agriculture. 
Thus, departmtants were formed to exploit and 
expand specialized ltnowledge in nearly every 
segr~ier~t of agriculture. This departmentaliza- 
tion and speaialization resulted in treniendous 
advances in all agricultural practices and par- 
ticularly ill the dairy industry. I t   as within 
the f~x~ncworlc  of these developlncnts that many 
scientific. ilgrirultural societies, including the 
i lmer ic i~~i  1)ail-y Science I\ssociation, came into 
existence. They TTere essenti:~l parts of this 
great advitncen~ent, in that they promoted sci- 
entific interchange through the publication of 
suitt~hlc journals and through the presentation 
of results of research a t  fon i id  meetings. These 
socit.ties have eontinuc~d to thrive because they 
providc~d leadership for  the developme~~t and 
i~1)pliration of scic.~~oca. 

\Vh:~t is the situation today? I t  senns that 
we have come 11~irr1y full-circle in our eduea- 
tionid and researc*h :~ctir-ities. Once again the 
c%~r~phasis is on hasie sciences, n-it11 the applica- 
tions to practical uscxs subordinated. Our d a i g  
scientists a re  no longer husbandmen and tech- 
~iologists; they are geneticists, physiologists, 
nutritionists, chel~lists, bacteriologists, :und en- 
gineers. T11t.ir :~llcgiaace is  torn between their 
hasic science lirl(1 and the applied field on which 
their activiticts bear. One of the ta.sli~ of the 
An ie r i ca~~  Dairy Science Association is to main- 
tain a scientific cliniate that will retain the 
allegiance of these and future hasic scientists 
to our ~\ssocia.tion. 

Sweeping changes have taken place in in- 
dustry, also. I need not dwell on the revolu- 
tion that has occurred in milk production, 
processing, a.ud marketing. The developmerlt 
of large-scale operations, the adoption of sri- 

eacc-h:~sed practices, the irclvn~t of automation, 
and unionization have greatly changed both the 
tcchnology and the manpower situatiou in in- 
dustry. The need is fo r  relatively fewer tech- 
nically trained men, but those that  are needed 
n ~ u s t  have a lnueh hroader and stronger edu- 
cation than in the past. This situation poses 
prohle~ns f o r  A.D.S.;\. in educational policies 
and in membership lmtential. 

I n  our universities and research institutions 
there is  a n  increasing tendency fo r  daily sei- 
ence to lose its identity. This stems, in part ,  
from the inarckased eluphasis on hasic science 
which cuts across co~nmodity and dt.part111ental 
lines, but is also accounted f o r  hy consolidation 
necessitated by l o ~ v  student enro1hnc:nt and by 
the emergence of broader areas of ir~terest hav- 
ing a eolmnon scientific hast,. The same trend 
prevails in industry; our large dairy eo~npanies 
no longer are  concerned solely with milk and 
milk products but a r e  in the general food busi- 
ness. These are changes that Itlay seem a t  first 
glance to bode ill f o r  the Alnerican Dairy Sei- 
ence Association. Rut they need not if the 
~lssociation is alert to the opportunities offered 
fo r  leadership. Challging conditions and new 
cha1lengt.s are the n ~ o s t  constant of all things 
in life. They eonti~rnally offer opportunities 
fo r  progress. They :Ire detrimental only when 
ignored by trying to maintain the status quo. 
These, then, a re  the conditions that confront 
our Association, and tl(1cisions will have to be 
made as  to how to I I I ( V > ~  them effectively. 

I t  \vould be p r r s u ~ ~ ~ l ) t u o u s  of rne to attempt 
to lay out a blueprint for  the future as  to 
how this can be tlo~lc~. There arc certain basic 
principles, howt.vc.r, that I think arc, self-evi- 
dent and, if atlhcred to, r i l l  assure :in inereas- 
ingly influential l'ature fo r  our .issociation. 
111 the first place, I believe that  th(.rr is now, 
hecause of the chin~ging conditions I have noted, 
more than evthr :t need fo r  the A ~ ~ ~ c a r i c a ~ ~  Dairy 
Science A\ssociatio~~ as  a unifying force in dairy 
science resoarch and education. With the great 
dispersion of' d:liry scieuce i t  is of utmost iln- 
portancc. to h:~ve a journal ant1 1111,eting forulns 
where itlt.:~s ra.n be brought tog~~t l icr  for  study 
and tlc~htitc. if central agc1lc.y for d a i ~ ~  scieuae 
affairs is a necessity if dairy sc:ience is to pros- 
per. TIIP i\meriean Ilairy Scicance Associi~tion 
is such an  agency. Rtcolldly, I am firnlly COIL- 
vincrd that A.U.S.A. 111nst ~ ~ ~ a i n t a i n  a favor- 
able srie~~tific climate illid I I I U S ~  strengthrn i t  
a t  evcxry opportunity. Only in this way can 
good scientists be attr:~c.tc,tl to our a\ssori:~tion, 
i~ntl without a. s t r o ~ ~ g  IIIICI(,US of the hc~st sci- 
entists in the field wc? are door~~ed  to wither and 
(lit,. 
-1 strong and vigoroas Association has many 

opportunities fo r  effective leadership. I n  par- 
ticular, one area r h ~ r c '  our iissociation 111ight 
profitably direct sprcial attelltion is ill eon- 
nection with the proble~ns of dairy scic~rrre edu- 
cation. 1 have ~ ~ ~ ~ ' ~ l t i o n e d  earlier SOIIII. of the 



c.I~:~ng(~s that II;IV(> ti~lcen p l ;~er  in this field. 
Thrsc. chang:.c.s 11:lvc posc.rl tlifficult ~ , rohlc~ns  
for  our univc.rsitit.s i111tl thc~ solution of the111 
is not yet ( ~ l ( ~ : ~ r .  \'at.ions lllralis h a v ~  h'cn 
;rtlol)trtl 1)y (liff(~r(>nt institntions in ad.jllstir~g 
to e l ia~~ged condi t io~~s  and 11li111y of t h ( ~  111ras- 
11rc.s 11:1vc. not ht~011 l':lvor;ll)lr for dairy sric.~lcc~. 
0111. Education (lo~lln~it trr ,  th~~ougl l  ;I, scries of 
sy~~ l j )o s i ;~  (luring t11~ last f'cw ycars, 1ia.s called 
tllc,se prohle~ns to the. uttcntion of the n~can~her- 
ship. Another such s y ~ ~ ~ p o s i u ~ n  is schrdult~d fo r  
this year. The p r o h l e ~ l ~  has heen stated ade- 
quately. The solution ren~ains to hr dctrnnined. 
This would seen1 to he an  area in \vhich the 
Association could direct major effort to work- 
ing with university aclministrators and depart- 
n~ents  in developilig a solution to this problem 
so that  the teaching of dairy science would not 
suffer. A sound plan o r  plans developed in 
conjunction with the other interested parties 
and officially endorsed by the American Dairy 
Science Association should have substantial in- 
fluence in shaping the future of daily science 
rdncation. 

Regardless of how the fnture may develop, 
the ehallrngrs will he great and ~ ~ ~ e e t i n g  them 
will give ~nucli pleasure and satisfaction to  
thosr who will have that privilt.ge. I have ut- 
 lost confidt.nrr ill their success rind nly best 
\visl~tns go to then). 

S o w  in conclusion, I 11av(, ~ n j o y c d  this past  
ycbm. :IS your Prclsidtnt ant1 I aln grateful to 
you I'or ;lllo\ving nlc that privilegch. Rly th:~nks 
:ilso to t h ~ .  c,ntirc, n~rlnhrrship fo r  giving so 
unsti~~tingly,  solncJ forn~ally and solue infor- 
111:111y, to t h ~  affairs of thr  r\ssoeiation. There 
was not ;I, single persoll \vho did not perfor111 
any task requested of him if able to do so. 
That sort of loyalty is chara.rteristic of our 
-\ssociation and therein lies its imler strength. 

Long may it continue! 
E. L. JACK 

Delivered a t  
University of Jlaryland 
.June 18, 1962 

Citation by Dr. K. L. Turk for the Recipient 
of the American Dairy Science 

Association's Award of 
Honor for 1962 

Thcb Ilighrst rc>cogz.liition that th(. i\~llc.rienn 
1):lir-j Sci(.nc.cs .\ssoc.ii~tion can rstcind to any of 
its mc~n~l)c~rs is its L\\v;lrd of Honor. ifgirin this 
ych;lr it is our l)~ivilr.g(> to honol 21 distinguishotl 
tt.:~cht.r tint1 sci('l~tist, >I I I I : I I I  who is (,onclnding 
a r ~  outst;tndil~g 4'2-yr. c;lrcicbr in (1:lir.y cd;~ttl(: 
c.tlac;itio~~ and rc~sr;irrl~. 

Thr rcacipicbnt of our I \~v:~rtl  of' 'Ionor \v:ls 
born and raised a t  Clerlnor~t, 1o\v:1. i \ f t c ~  t i~~islr-  
; I I ~  high school, hc. enterrd Ioxva Stat(, Collogy. 

( I I U \ V  l o \ w  St;~tcx Ui~i-  
vol.sity) ;u~t l  c o ~ ~ ~ l ) l c t r d  
tl~c. I<.$. tl(.g~.c~cb ill 1916. 
.\ Ptc21 scfil.ving in thcb 9 ls t  
I I I ~ ' ; I I I ~ I , ~  11ivisio11 of the 
1'11itc.tl St;~tcas A \ r ~ ~ ~ y  in 
\v\)rlcl 1\-:1r 1, Ire, 1.C.- 
t n ~ ~ n o d  to Tobvtr State 
('ollc~gcs f ' o ~  gt.;~tl~tatt> 
\v01-1< ;111(1 (~~l l~l l (~(1  t11c 
.\I .S. dvg~.rc ill 1920. 

. i t  that tinlr, lit. ac- 
c.c>~)t'(l a ~)osition as  

R. B. Becker I n s t r u c t o r  o f  11~ i1 .y  
Dairy H~~sban(li-y a t  
Kansas State College 

(now R:~nsas State Ynivrrsity), where he re- 
rnained 3 xr. H e  later scrv(vl as Instructor a t  
the University of Slinnesota, ~vhere he com- 
pleted the requirn~lents fo r  the Ph.D. in 19%. 

After colnpleting his granate ~i-orli our recip- 
ient was appointed i\ssociate Professor of Dairy 
FIushandry a t  Oklahoma :Z &- JI College (now 
Oldaho~na State University), a position he l~elil 
3 yr.  I n  1929, hc transferrrd to thv I-niversity 
of Florida, serving as  Associatr Dairy Hushand- 
I I I : ~ ~  1111til 1935 ~ I I I ~  21s Prof(~ssor of 1)airying 
i1n(1 Dktiry I I ~ S I ) ~ I I I ( ~ I I I ~ I I  ( ~ o ~ ~ t i ~ i ~ ~ o u s l ~ ,  sinv(2 that 
t i ~ t ~ c .  

TIis loug : . I I I ~ ~  tlisting~~ishc.tl scbrvicc' to t11rc.c~ 
nl~ivc~l.sitic~s, (,sl)c~c.ially to the. I7l~ivc>1.sity 01 '  
I~'Iori(l:~, ; I I I ( I  to t 11~  (1:tit.y industt.y, is wi(1vly 
I < I I O \ V I I  I I I I ~  t~l)l)~.(~(.i;it(,(l. JVliil(~ his int(~rosts in 
rc~st~;~.rcl~ I~;lvct bcbc,~~ I I I ; I I I ~ ,  0111- ~ . ~ c i l > i t ~ l ~ t  l)t~ob;tl)ly 
is I)cbst I<no\vn for  his eo~~ t r ihn t io l~s  :rt~tl sti11111- 
1;lting l ( ~ : ~ ( l ( ~ ~ ~ s l ~ i p  ill I I I ~ I I ~ I . : I ~  s t~ l ( l i (~s  ~vith eattlck. 
IIis I I : L I I I ( ~  is intil)l;it(~ly asso~ia t t~d \\.it11 cohalt 
stndicxs and tlrc. rstahlish~nr~lt  of c.oh:~lt as  a 
nc3cc.ss;lry r~utriclrt, nit11 rcsc.are11 on  c,opprr, a l ~ d  
with classicirl investigi~tions on the role ol' 
citlciml~ and pl~ospllol~us in the nntrition of 
dairy cattle. 

President E. L. Jack congratulating Dr. R. B. 
Becker (center) after presenting him with the 
American Dairy Science Association Award of 
Honor. Dr. K.  L. Turk ( left)  read the citation. 
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He is ~ ~ l s o  \vt.11 I;nowu and rrspc.cted because 
of his i~~vt.st i~atiolrs illto the fat-tors \vliich ~nalce 
for ;I ~wo(luctivc. dairy hrrd, stndit.s on the 
usrfnl lifr sp;ru ot' t la iy  hulls, ant1 thr Ina1r:lge- 
111rnt ;,II(I I ) r r r ( l i~~g 1):~ttrrns \vIrirl~ rrs111t ill the 
t l e v c ~ l o l ~ ~ ~ ( . ~ ~ t  of ;I prolit;lhlr d i ~ i q  ol)rl.iltion. 

This I I I I I I I  11;~s h t~ r~ r  l)>~rtieul:rrly approc.iated 
hy the ditirynl~~n of thc cou~ltry I)(~eaust~ of his 
i~rtin~;itt, 1<11o\vIrtlge of d;riry p~.o(lurtio~l proh- 
I t~n~s  autl h(.r;~uscu Ile has hrca~r illtt.rc.stt.tl in ron- 
tlurtitrg rxtr~rsivc~ ;lrrtl ro~ltilruous stndies with 
various frc.dstuffs. I l r  is ;I carc~f'ul I I I I ~  ~neticu- 
lous wor1;c.r aud his i ~ ~ s i s t r ~ ~ c c .  upo~r ca.rt~ful 
c~valuation of 11c>\r ft.c.tl 111atc.rials hirs paid tre- 
nrmdous dividcbnds to d a i y  far111n.s :md the 
rutire daily industry. The rcw~lts of his research 
hare heeu rrcorti(~c1 in Inore tlia~r 90 scientific 
ilrticlcs and hullrtins. In  t~ddition, he h;.s pub- 
lished over 100 artic.les ill trade and 11rred 
journals. H e  has reet.r~tly cour~plrtrd the luauu- 
scaript for a new hook rutitled, Ilsiry Cattle 
t%~~ec~tls - Origiu :t11(1 I ) ev t~ Iop~~~t~n t .  

I t  nlay snrl)~,ise you to 1;11o\r that our recip- 
icwt has hr1.11 :.ctivr all of his lif'c. ill ~)a l~~ontology 
~.ncl ii~~throl)ology. l l i u ~ y  o f  his sl,ecin~rns col- 
Irctrtl :rrc. no\r I~onsc~tl ill solncB of tlr? 111ost 
fanrons !Ilnsc.ullls ill this irnd othrr (.ourrtrirs. 
l l r  has ht.t.n an trctivc. S ~ ; I I I I ~ )  coll(.ctor for I I I ~ L I I ~  

ytbars, and has sprut S O I I I ( ~  of his othrr sl);tre 
ti111c~ in naturt, study, 1)>~rti(+ul:irly in the t i ~ l d  
of ornithology. .\lso, I I ( ~  hits hrc.11 irc.tivc. ill his 
c.lrurrh a ~ ~ c l  in I<otary I ~ r t c ~ r ~ ~ ; ~ t i o ~ l ; ~ I .  

This I I I ~ I I I  hits s(11.vf.d 0111. ~\ssot.iation clx- 
tr~lsively ; ~ ~ r t l  ;11)1y siuec Iris first ;~lq)oi~~tmc.nt 
to thc: 4-11 ('luh ( ' o ln~~) i t t t~ (~  in 1!M. Ilis st,rvi($e 
on Inany of our in~lx)rtant col11111ittc.c.s h;rs 1)c.c.n 
irl~~rost co~~t inuous  siuce tlri~t tinlr. 011 two 
tlifferrnt occasio~ls he sc~vc.d as  Sr(*rtlti~ry, \'irtl- 
President, ;und President of the Southern 
Division, A .l).S.A., rind hc srrved ;IS Vice- 
President of this ~\ssoci;~tiou ill 1951 and 
President in 1952. 

JIany honors have collie to our recipient. He 
received the Ronors Award for  distinguished 
service to the d a i ~ r  industrv of the South 
presented hy the ~ o u t h r r n  ~ i v i s i o n ,  A.I).S.A. 
in 1952. He rrceived the Bordrn Award in 
dairy productio~i in 1953. His  Uuiversitg pre- 
sented him 15-it11 the first GHIIIIIIII Signla Delta 
Senior Faculty ;\ward in 1955, the outstantlir~g 
trarhrr awartl presented hy Alpha Zeta in 
1959, and the Rluc' Key Certiticatc. of Apprecia- 
tion irr 19.5!1, ill rrcognitio~~ of signific;t~rt eon- 
trihutions to his l>rof'c~ssion and to i~catl(.~nie life 
;it thr Univc.rsity of Elloridi~. 

Tonight the 111r111ht~rs of the . \ I I I ~ J ~ ~ ( * ~ I I I  D:iiry 
Sc.ita~~cc. ilssociittiou ; ~ r r  plc.asc.cl to hrstom fur- 
ther ho~ror u p o ~ ~  this tlistinguisli(~tl t'rllow I I I ~ I I I -  
hrr. Our ;\\r;~rtl 01' Honor doc.s not c;lrry 
lllollt~y v:llllt~, :Is (10 1110st of' t l l ~ ~  otll(hr ;lnrilrtls, 
hnt it docas inclutl(. ht~st \vislrc~s ~ I . ~ I I I  111ore tlri111 
2,,iOO I I I ( ~ I I I ~ C . I . S  o f  this .\ssoei;~tion, in rreog~ritiol~ 
of his Illany c o ~ ~ t r i h u t i o ~ ~ s  to tht. d:ril:\. i11c1ust1.y. 

'rlrv i \ ~ ~ ~ ~ ~ r i c a ~ l  1):iil.y Sci(~l~c(* .\ssovi;ltio~~ I)(,- 

stows its highest recognition, the Award of 
Honor, on Dr. Rayn~ond B. Reeker of the 
University of Florida. 

Citation by Professor Raymond Albrechtsen 
for the Recipient of the DeLaval 

Extension Award for 1962 
The recipient of the l9G2 DeLaval .4\rard in 

Extension was horn in Indiana. IIis early ex- 
perience in dairy f a rn~ ing  came fro~rr living on 
n Jersrg fan11 irnd I I I ~  ex~,ericnce ;IS a 4-I1 
Club boy. At  this early age, he showed qnal~ties 
of leadership hy heeo~r~ing :I leadrr of the 4-H 
Club work in hi5 coln~nuri~ty. This Icadrrship 
trait was further dereloped at  Pnrdur rn i r e r -  

C. G .  Cushman 

sity where, while earning his B.S. degree in 
Dairy Hushandry, he also was ~r~anaging tli- 
rector of the student daily rrtx\rspaper, a chair- 
luan of the Senior Gala 1Tc.rk and I I I ~ I I I ~  other 
campus functions. EIe was i~ 111e11ihrr of sev(lral 
honorary journalisn~ irnd puhlic relations f ra-  
tc~rnitirs. 

I-Ic rnte~.rd tlairy extt~lrsion 11-ork in 1921 ill 
:I stat(. pather distt~ntly rrlnovcad fro111 his 11;1tirc8 
state. IIis ;rhility to organize. ~)c~ol)l(b w:rs cluic.kly 
brought into play in his I I ~ W  \ro~.k. I I r  l3rcog- 
rlizt,tl the disastn)ns rorlscLclucblrcbcs of using sc~.ul) 
tl:~iry sires, so I I ~  ~)l.oc.rc.d(~tl to ol.g:~~rizc. SCI.IIJ) 
Sire Xratli(*:~tion Prog1.;1111s. I l is  iutcirc~st i l l  

t1;lir.v enttlt. and other types of lircstoc*k led to 
the orga~riz;~tioir 01' I6  cdol~lrty :1~1~icnltar;11 1)l.u- 
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grarns which eventually resulted in the estahlish- 
ment of 11 illilk f a t  in;n~uf:~cturing plants. 
These programs gave signiticant impetus to 
d a i p i n g  in this state. 

Dr. G. H. Hopson (left) of the DeLaval Sep- 
arator Company presented the DeLaval Extension 
Award t o  Professor C. G .  Cushman of Clemson 
College, with Professor Raymond Albrectsen 
(right), who read the citation. 

ITc devoted a great deal of time to thc tie- 
veloptnrnt of a forage production anti hnrvtsst- 
ing progra~n supp1e111t.ntc.d with extensive :u~-  
nual and pernlanent pasture den~o~lstrations. 
These works are hasic to the prrsent practiccss 
throughout the state. 

H i s  versatility in the fic.111 of dairy Iins- 
bandry is exetuplified hy his ot.gi~nization of 
4-H dairy clubs, his leadership in brucellosis 
eradication, the organization of four state dairy 
cattle organizations, and the organization of 
artificial breeding associations. 

H e  has served as  chairman of such activities 
as June  Dairy Month, a committer studying the 
dairy industry i r ~  the state with ~~cv~on~lnenda- 
tions f o r  long-range program developn~ent. 
More recently, hc has been chairv~mi of a guhlic 
relations committee involving television, radio, 
and press progrntns in the public relations effort 
in keeping the dairy industry of his state in a 
favorahle position in the eyes of the grneml 
public. 

I n  the field of (1a.ir-y herd improrc.n~c.nt as- 
sociation work, he is credited with devising a 
systerri of recognizing thv percentages of varions 
dairy cattle feed nutrients that  need to he con- 
sidered in evaluating feeding progranls on dairy 
farms. H e  has found time to write xilore than 
20 extension circulars and hulletins. 

H e  has been recognized hy dairymen in his 
state, by  the agricultural press, and by his as- 
socia.tes in the southern division of the A4inerican 
Dairy Science Association fo r  his outstanding 
contribution to  the dairy industry of his adopted 
home state. The designation of C. G. Cush~nnn 
of Clernson College to receive the DeLaval 
Award in Extension is a fitting eli~nax to 39.5 

yr  of dediciitrtl sc~.vice to the pcopl(a ; ~ n d  to the 
dairy industry of the state of Sont l~  Carolina. 

Citation by Dr. Bruce Poulton fo r  the  
Recipient of t he  Milk Industry 

Teaching Award in Dairy 
Production fo r  1962 

In  his hook The Education of Henry ;\datiis, 
the author, Henry Brook Admns, iiiade this oh- 
servation: ''A teacher affects all eternity. I I c  
(:an rl(,vrr tell where his influence stops." To- 
night, our Association recognizes a nlan wttosr 
influence as  a teacher has heen felt  hy ~irirrly 
5,000 students during his 34 y r  of active teac.11- 
ing. Certainly, our recipient's influence as  x 
teacher is destined to continue fo r  many, Illany 
years. It is particularly appropriate that this 

P. M. Reaves 

year's recipient he a mernber of the great S ta t r  
of Virginia's tc>aching faculty, for  crrtainly our 
country's agric~ultural beginnings arc in T7ir- 
ginia. Our recipient's career began in Greenr 
County, Tennessee, where he was ft1r111-reared 
and directed national attention to his exploits 
particularly as a State Champion Corn-Club 
hoy. H e  received his R.S. degree in dairy pro- 
duction from thc University of Trnnc.sst~r. H e  
did his graduate work there, receiving his M.S. 
degree, then continued graduate work : ~ t  Iowa 
State College. Since 1928, he has heen a rllenl- 
her of the teaching faculty a t  Virginia Poly- 
technic Institute. H i s  teaching ahility has been 



recognized by his collragues, who granted him 
the College's Outstanding Teaching Award in 
1957. 

Mr. L. S. Robinson ( l e f t ) ,  General Manager, 
Sealtest Foods Division, Washington, D. C., pre- 
sented the American Dairy Science Association 
Teaching Award in Dairy Production, sponsored 
by the National Dairy Products Corporation, to 
Professor P .  M. Reaves of Virginia Polytechnic 
Institute, with Dr. Bruce Poulton ( r ight) ,  who 
read the  citation. 

T h r o u ~ h  t l~v yt,:i1.s, he h;rs ~ i o t  o111y taught 
hut has J'ountl t i~u(,  to 1111l)lisI1 :I I I U I I I I ) ' ~  of 
srientitic :rrtic.lt.s ;rntl to coll;rl)ol~;~tc~ :IS an  i~uthor  
on srvc~r:il \vitlely uscltl tc~stl)oolis it1 our fic.ld. 
His v o ~ ~ t i ~ i l ) ~ ~ t i o n s  to our A~i i (~r ie i~n I)i~ir>- Sci- 
ence Associ:iti~~n rnx. too I I U I I ~ ( ~ ~ . O I I S  to list-SII~'. 
tic+ it to stay th:~t at  thc~ 111.c~scfint tin~t, he is vvry 
i~ctivc. i l l  ~ I I I .  0rgania;ition's ,\1(~111l)rrship COIII-  
~ ~ ~ i t t e t .  nntl Student Aftili:rtr ( l o~~ i~ i~ i t t ee .  I lo  is 
I':~st-l'rt~sitlc~~~t. of thtl Southt~rn Srction of tllr 
Anleric*:~r~ I):riry Scicwc,t. .\ssoci:~tion. 

l'c.rl~:~ps the best \v;iy to bring to life his (I(,- 
votion to under.grntlu;rtc~ stutlcnts in dairy sci- 
cB~~c+e is to cjuote f ~ . o ~ i i  the. tlrdisatiori sec.tioi~ of 
t l ~ ~  P.T. 1Iiri1-y T r n r  I%ook of 7955: '(In ~.e(~og- 
nition of his sterling c,l~:~~~:teter, unselfish srrvicc,, 
wlse councel. and r11f111ri11g faith in stutlrr~ts of 
dairy huqbandry wtL tl(~t11cate the 1955 iqsur of 
the Milk TViry to-." 

i l t  this tirr~e i t  gives me great pleasure to 
call to the stage for our recognition Professor 
Paul Marvin Keavrs, to receivt. this year's 
.\.D.S.A. ,Zward fo r  Distinguished Teaching. 

Citation by Dr. C. L. Norton for the Recipient 
of the Borden Award in Dairy 

Production for 1962 

The rt.c*il)ic.nt of the Rorden A\v:~r(l in Dairy 
Production fo r  1962 was horu in b;l~~il~ur.;t, I A ) I I ~  
Island, i l l  1916. H e  attcndt~tl .Johns Hopkin.; 
L-niversity :~nd  Stanford Univc,~.sity befort, en- 
rolling at lows State University, where he grnd- 
uated in 1039. H e  reerivrtl his M.S. deg~.c.ch 
Rutgrrs Vr~irersit>- in 1941. lI i l i t :~ry service. i n  
the d f r i c a ~ ~  and Eurol)c,:111 t1ieatc.1.s of o p r r : ~ t i o ~ ~  

~ ' I Y ) I I I  1942-194(i ~ I I ~ ( ~ I ~ I , I I ~ ) ~ I ~ ( ~  hi5 1'11.1). stu(li(1s 
:lt Itl~:~(,ir, but l i t '  ( * ( 1 1 1 1 1 ) 1 ( 1 t , ( ~ l  liis \vorl< :LII(I \vil- 
:rn.:~rdt~d this t l(~g~.t~a by ('oi.~lrll I '~~iv(lrsi ty i l l  

1047. ... 
The recipit*nt's rc~ec~:~~.c.l~ II:IS i~~vol\.c.tl 1111tri- 

tiontrl studies (111 f'o~,;~gc, c~v:~lu:~tion. I I I ( ~ ~ ~ I I ) ~ S  of' 
vnlf roa~lng,  ;~litiI~iotivs in t : ~ l t '  r:itio~is, i,li(n roI(1 
ijf antioxidants in vitir~lliu .l ~ltiliz:~tion, and 
prevention of (~sitlisc~tl flnvor i l l  ~ i~ i l l i .  II~~\vrver.  
his research 1'01. ovcB1. 10 yr I1:rs tlc:rlt ~ ) i , i ~ ~ ~ ; ~ l y  
with nulnerous stutfies of I'at-soh~l)l(! vitarnins 
i ~ n d  tl~(bir ~ I I ~ ( ~ I ~ T ( ~ ~ : I ~ ~ o I I P ~ ~ T ) s  :111(l thv I I I ( Y ~ ~ I : L ~ ~ S I ~ S  

responsible 1'01. the biocl~c~i~ii(~:il, pl~ysiological, 
anato~~~ic ; r l ,  :rntl 11ist01~atliolo;ie:1I (l1frc.t~ of dc- 

The citation for the Borden Award in Dairy 
Production was read by Dr. C. L. Norton ( l e f t )  
and presented to Dr. H. D. Eaton of Connecticut 
Sta te  University by Mr. J. H. McCain, Vice-Presi- 
dent of the Borden Foundation. 
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fieienries of vitalnin A. These and others studies 
a r e  the subject of (i'2 scientific publications hy 
him and his co-workers. 

The recipient is a uletirulons rc.searchrr \vho 
en~phasizes precisiotl in all phasc.s of his work. 
H e  has alwi~ys possc,ssed a keen interest in ex- 
perin~ental design :~nd  th t~  statistical i~ni~lgsis 
of results. His  gr;~duatr  studrnts liavta Ilene- 
fitrd  fro^^^ his unsc~llish ;rntl unrcllvnting cbncour- 
i ~ g e ~ ~ ~ t ~ n t  to tlevelol, and his outst;~nding css;~~nple 
of zealous and drdiri~trtl ~~ t~sea rch  effort. 

Aside from a sis-tnonth sal)l);~tical I (~i~ve at  
North (';~rnlina State ('ollegcb in 1954. :~ntl a 
ycsi~r's s;~l)hatical 1 c . a ~ ~  in 19(il-(i'l at  thc, Phila- 
delphia General Hospital, where he ~~-orl<ed on 
I)iorhen~ic;~l intc.rrrlatiol~sl~ips I)c~t'ivrc.n protein 
and v i t i~n~ in  A,  the r(>cipiellt 11;1s II(~(.II  it stnff 
~nen~hc'r :at the University of (lonnrc.tic.ut sincr 
1947. 1 1 ~  receivcd the A.D.S.A. .4111(~ri(*i1n I''('('d 
hIanuf;~c~turers ll~vin.tl in Dai1.y Cattlcb Sntrition 
in 19.2 and thc: New Tork F;lrn~ers, Tnc., Agri- 
cultur;~l A\vi.artl in 1955. 

011 hc.half of the s r lec t io~~ comn~ittre, it is 
Inp h i~ppy  pt~ivilcgc. to ask I)].. I l :~n~ i l t o t~  D. 
Eaton. l'rofrssor of Ani~nal Sutrition, to ~ ( I I I I C  

for\v;~t.tl to 1.c~crivc1 tllc lD(i'2 13ortlr11 A\v:il.tl in 
])airy l'rodnction. 

Citation by Dr. W. M. Roberts for the 
Recipient of the American Dairy 
Science Association Distinguished 

Service Award for 1962 

Out. c;~t~tlidate to receive thr 3963'2 1)istin- 
guisl~c,d Scst.vice Award is x natirc of 3lnine. 
J l r  (v~rn(~(l  his h;~ehrlor's degree a t  the lIni\~er- 
sity of &[;line, and (lid gradunto \\-ark in hac- 
trriolopg :~nd  hot;~ny a t  the sanre institution. 

Before the tu1.11 of the century he \v;~s en- 
gaged ill rt~scarch a t  the Sc'iv Tork Agricultural 
b:spcritilc~t St;ttion. T-Ie joinetl the U.S. De- 
partnlent of Agriculture as a bacteriologist in 
1902. Frotn l9OG until his rrtircment in 194'2, 
he was chief of the Dairy Products Rc,search 
I,nhoratol.ies, U.S. Department of Agricultul~e. 

As sc*ic~ntist, inventor, and anthor, hc has ron- 
trihuted I I I U C ~  to the tlniry industry. I I r  sho\vc.cI 
c~onclnsivc~ly that h u t t c ~  ~ n a d r  i'rom p;~stcwl,ixc.d 
sweet rrr;un had h e t t c ~  ;uid ~norc  unifortn initial 
flavor, and ~nuch  l)c.ttc*r keeping quality than 
butter n~:~de from raw, ripenc~tl crealll. This tlis- 
roveq7, made almost 60 y r  ago, revolution- 
ized the theory and practirr of huttrr nl;~king, 
and resulted in a tren~endous increase in ulc~nc- 
tary return to the industry. 

H e  initiated, contlucted, and through nssori- 
:ttes (1irectc.d and influenced hot11 fundalnc~ntal 
and ;~pplied rrscarc.h for  45 yr ovt3r a \vid(i ;Ilea 
of dnily science. Ire  as an unsc~lfish I(a;~der 
and developer of sciclntists. H e  \\-as a d ~ ~ ~ i r e d ,  
esteemed, ; ~ n d  lovc~cl by then). The discnvt.ries 
of this nlan and his nssorintes hnvr contributed 
profoundly to the knowledge of' n~i lk  and n~illr 
produrts, and to the development of in~proved 

L. A. Rogers 

111c~t11ods for ~~~ ;~nufae tn t . i ng  or pro(*(~ssing 111il1i 
produc.ts. 

111 ; t l l  his ;~c.tivities 11(, t~sltihitrd :I high drgrc.cl 
of c.~.cl;~tivity \vl~icli Irtl l1i111 and his nssoci;~tcs 
to nc3\r- appro;tc4ies to old problen~s. H e  was 
c,ndo\vcficl with ;I 1.a1.e ~~~(~( . l i :~n ic :~ l  ;Inti a lore 
for  f';~shior~ing new ec1uip111c.nt ant1 npparatus. 
This was a t ~ ~ c ~ ~ ~ ~ e n d o u s  assct in rescx;~rch n half- 
centn1.y ago I ) ~ " Y c  i ~ p p i ~ r i ~ t ~ i s  111i1t1~ifa~t11re1.s 
werc. i~hle to wter  to every whim of the (,speri- 
n ~ r n t i ~ l  scientist. 

Alone or jointly he authored alntost 100 sci- 
entifir puhli~ati01)s, esclnsive of the Inany puh- 
lisl~cd ahstrilets of papers presmtrd ; ~ t  11;ltional 
and area nlretings. 

JTis arco~nplishn~mts ;Ire nulny, and the 
honors havc? not heen Iticlting. 111 1937 he was 
the first to rcreivc, the Hol.clen Award. I l e  holds 
I~onorary degrees fro111 the Univclrsitg of Mary- 
land and the University of JIainr. Thp build- 
ing which 11ousc.s the Univc.rsity of Jlaine's dairy 
instrurtions ant1 research was nan~ed i ~ n d  detli- 
ei~tt.d in ~.crognition of his In:m)- outstanding 
scientific contributions to the dairy industry. 
The classic rc.f'crencc hook, E'undan~c.tltals of 
I)iliry Science, \vns ~vr i t t rn  in 1927 ant1 revised 
in 1934 hy his ;~ssociatrs. The hook was dedi- 
cated to hit11 81s follo~vs : 

"In recognition of his quarter-century service 
in the advancclnent of knowledge, rnthwcinp 
inlportant 'ontrihutions in pure srience as 
wcll as its :~l)plieations to industry; and he- 
cause he enlhodies in the. highest tlvpree their 
idc.:~l of unsc~lfish tlrvotion and untiring Joy- 



:~l ty,  ;lliko to his work i ~ n d  to his f(allo~r 
\vo~.kcrs, this rolul~~ca is tlt~tlic+:~tc~tl wit11 nt1111ira- 
t i o l ~  ;cntl ;~Sf'i~ctio~i, I)?- those. who have. 1)ren 
privileged to serve. under his 1e:~clership." 

31:111y yc.:lrs hare  ~); lssrd silice his wssoci:~tes 
~ N . I I I I ( V ~  those \vords. They :II.(~ ~vortlr rrprat ing.  
I~o\vc~vc.~., hecaust! the qua1itic.s that  nlade llinl a 
I(.;~drr :ll.cA still c.vitlrnt. I t  is wit11 18c.al l)rid(. 
tlltlt th r  C o n ~ ~ l ~ i t t e e  rc~co~n~nentls  t11;lt the A I I I ~ I . ~ -  
c ; ~ n  Dairy Scicbnc.e Association s;~lutcl this lmtlrr  
by awarding the, DistinguisI~c.tl Srrvicc. A\vnl.d 
to 111.. 1,orc. ;I Il'o~*d Hoxcrs. 

Citation by Dr. Robert Jenness for the 
Recipient of the Borden Award in 

Dairy Manufactures for 1962 
'I'lie ll)(i'2 recipient of the Bordrn A~varcl in 

11:tiry ~ l ; ~ ~ i u f a c t n l ~ i i ~ g   IS horn in Wi~l la  Walla. 

of thc~ nonf:~t solids of illilk i111d ~ ~ ; i r t i c ~ i l : ~ ~ . l y  
with tllc? luilk proteins. l l i s  ~ o ~ l i ,  c h ; ~ ~ ~ ; ~ r t r r i z c ~ t l  
l)y originality, thorouglincss, l)rc,cixion, and nicl- 
ticulous attention to dtst:~il, has prodnertl v;tlu- 
;~l)lc tc.cl~nicluc~s now ~ v i d r l y  usccl in eo111111erci:11 
:IS ~ve l l  ;IS institution:~l research It~I)o~.:~torit~s. 
14:sa~nl?lrs a r e  :I turl)itli111cstric 111c.thot1 I'or esti- 
nlation of ~ v h r y  protrins ;IS :In i n ( l i c ; ~ t i o ~ ~  of II:I~- 
ing cluality of n o n f i ~ t  d ry  ~liilk, a 1vetti11)ility test 
fo r  d r y  111il1<, :I tn~,l>i(lity t rs t  Sol. ~ ( ~ ~ ( ~ I ~ I I I ~ I I ~ I I ~  

rfiiciency of l ~ o l r ~ o g c ~ ~ ~ i s : r t i o ~ ~ ,  airtl ; I ~ I  i ~ ~ ~ l ) r o v t ~ t l  
1)1'oc(.(lurc for  c1c~tc~1.111ining 111i1k ~)l.otrilis I)y dyv 
bintling. I l c .  has I)c*n~ r ( . ~ y  active. ill stndichs 
of various ~ ) l ~ o h l e n ~ s  in tllr field of' d ry  Illilk in- 
cluiling baking qu:~lity, rc~ducing s~~hst:~nc.c.s. sol- 
ubility and reco~~sti tutahil i ty,  : I I I ~  fl:ivo~.. 111 

recrnt y ra rs  11c h ; ~ s  turncbtl his nttcwtion to fun- 
d a ~ i ~ c ~ n t a l  stntlies on e;lsei~l ;ind cl~i~ngcls inlduc(~~l 
therrin by thc, aet io~l  of I . ( ~ I I I I ~ I I .  

TLc hcientilic resritrc.h of tlie ;.rripient has 
hccn princip:~lly concrrned with 11:lsic studies 

U. S. Ashworth 

Mr. J. H. McCain, Vice-President of the Borden 
Foundation,. presented the Borden Award in Dairy 
Manufactur~ng to Dr. U. S. Ashworth (center). 
Dr. E. 0. Herreid, substituting for Dr. Robert 
Jenness, read the citation. 

Thc recipient is  nutho1 or co:~uthor of about 
30 puhlieations in scientiticv :journals and  of nu- 
merous eontrihutions to tlic? scientitic sessions of 
th r  i I ~ i ~ e r i ( ~ : ~ n  Dairy Seicncr Assoeiiltion rtnd of 
its JVestern Division. IIc, has scbrved the hs- 
sociation on eon~nlittees conccrnc~tl ~vit l i  c11rtl 
tension, wit11 protc.in n e ~ ~ ~ r n c l a t u r e  and  with 
milk solids. A t  present hr i s  serving on the 
Editorial Board of' the .Jou~s~r ,  OF I ) . \ I R ~  
SCIENCE. 

I t  is a p l r i~sure  to present Dr. U. S. Ashworth 
of J17:~shington S ta t r  University a s  the l9@7 
winncbl. of the. Bordvn A~viird in Dai ly  Manu- 
factnring. 

Citation by Dr. J. B. Stine for the Recipient 
of the Paul-Lewis Award for Cheese 

Research for 1962 
The person chosen by the Com~nittcc to  rv- 

rrive the 1962 I'nul-I~rwis Award f o r  eherst. 
rrsearch was horn in Conway, South Carolintl. 
I I e  received his B.S. in 1943 fro111 C l r ~ l ~ r o n  Col- 
lege, hi.; 1I.S. i n  1948 fro111 Iowa State Univer- 
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different phages appear in the dairy plant. This 
control program has been made available to 
dairy plants by a conlmerical laboratory. 

The recipient has made a number of contri- 
hutions to Cottage cheese in the prevention of 
spoiling of this product. His  findings have con- 
tributed much to the manufacture of Cottage 
cheese. 

On behalf of the Paul-Lewis Award Selection 
con~mittee, i t  is a distinct pleasure to present 
the recipient of the 1962 Award, Dr. Edwin 
Bruce Colllns, Associate Professor of thr Uni- 
versity of California, Departtilent of Food Sci- 
ence and Technology, of Davis, California. 

E. B. Collins 

sity, and in 1949 his Ph.D. fro111 the same 
institution. 

The recipient did research a t  the I):~iry Iie- 
search Institute a t  Palmerston North, Xew Zca- 
land, under the Fulbright Award. 1 1 ~  is :I 

nlember of a nunlher of organizations and 
societies, including Phi Kappa Phi, Phi b:ta 
Sigma, Alpha Zeta, Phi  Lambda Upsilon, Sigma 
Xi ;  listed in Who's Who in A~r~ericarl Collrces 
and Universities; member of the Arr~erican D a ~ r y  
Science Association, Society of American Micro- 
biologists, and the International Association of 
Milk and Food Sanitarians. H e  served in the 
U. S. Arlilg from 1943-46. 

Our nominee fo r  the Paul-Lewis Aw:~rd has 
made major contributions to understanding the 
growth of lactic streptococci separately and in 
combination with other organisms. Two impor- 
tant aspects have received detailed study. They 
are the antibiotic production hy certain strains 
of the lactic streptococci, and domination among 
strains of the lactic organisms, These studies 
provided infortnation essential for dependahle 
csontrol of composition of cultures in both re- 
search and cominereial work. 

The recipient's studies have provided a pro- 
gram fo r  control of cheese cultures to prevent 
slow acid production due to action of hacterio- 
phage. The program he rorked out involvcd 
determining which phages are present in n d:iily 
plant, combining appropriate strains of culture 
organisms fo r  use in rotation, replacing thc co~n- 
hinations routinely to avoid strain do~~~ina t ion ,  
csamining whey for  bn.cteriop11agc~ ~.outinc~ly, 
rind changing tht. con~position of c .u l t~~ i~>s  when 

Mr. M. W. Hale, Director, Dairy Division, Paul- 
Lewis Laboratories, presented the Paul-Lewis 
Award to Dr. E. B. Collins of the University of 
California. Dr. W. V. Price (right) read the 
citation. 

Citation by 11. A. Keener for  the Recipient 
of the  American Feed Manufacturers' 

Award for 1962 

The recipient of the American Feed Manu- 
facturers' Award for 1962 was horn in Cleve- 
land, Ohio, in 1917. He caarned the B.S. degree 
in  1940, the M.S. in 1941, and the Ph.D. in 
1947, all a t  The Ohio State University. During 
the past  21 y r  he has been the author or  co- 
author of 130 scientific papers and miscellaneous 
reports dealing with Inany phases of dairy cattle 
nutrition. I I e  has systematically conibined fun- 
damental and applied research within the same 
project to develop physiologically sound, pme- 
tical freding programs. His papers have dis- 
played a high standard of scholarship and per- 
sonal attainment. 

The recipient is best known for  the following 
rrsrarcsh contributions : 

1. Deternlination of dosage levels and cri tical 
time for  giving massive doscs of TTiti~n~in 
D for  prevention of ~ i ~ i l k  f r v ~ r .  
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or bee11 closely associated with include the ef- 
fect of ration changes on feed intake and tlig- 
rodiill uptake of radioactive iodine, nitrogcw 
~~r(.taholis~n in daily cows, blood levels of Vita- 
r11i11 A ,  2111d the effect of antibiotics on the grotvth 
and ~~ietaholisnr of cows. 

Tht~ r c~ ip i en t  received the Borden Award in 
Dairy Production in 1952. Since 1948 he has 
hern a. i l ~ c ~ ~ u h ( ~ r  of the Graduate Faculty a t  The 
Ohio Stilt(, Univrrsity. Tlc c:irries the acadeniic 
title of Professor of 1)ilir-y Science in the De- 
p a r t n ~ m t  of 1);lir-j Scinicae, Ohio Agricultural 
Exper i l~~rr i t  St;~tiori, TVoostc,r, Ohio. 

On behalf of the sc>lrc.tion c ~ o ~ ~ ~ n ~ i t t c r  and the 
Association, i t  is a pcnuiiic~ l>lt.;~sure fo r  me to 
ask Dr. John W. Mihhs to corr~c 1'orw:lrd to re- 
ceive the Ari1eric;rn F r rd  JIn~~uf:tc.turc~rs' Award 
fo r  1962. 

J. W. Hibbs 

3. The development of a high roughage sg5- 
t e ~ n  for  raising low-cost dairy herd rv- 
place~nents. 

3. Causee, and alleviation of anenrlil in thv 
new-horn calf. 

1. Lo~v-cost production of dairy beef fPcdn.i 
and rcllative nreritb of the daily hrerd a, 
c.c.ono1111ra1 sources of herf. 

Othcr pro,lt,cts which he has either directed 

Dr. H. A. Keener ( lef t )  read the citation and 
Mr. W. E. Glennon, President of the American 
Feed Manufacturers Association, presented the 
American Feed Manufacturers Award to Dr. J. W. 
Hibbs ( third)  of the Ohio Agricultural Experi- 
ment Station, with Dr. I. W. Rupel (r ight) ,  Presi- 
dent-Elect of A.D.S.A. 

P I N A l l  R E ( : I B T X A T I ( ~ S .  37th ASNI'AL ,1IEETTN(I, A M E R I C A S  DATRT 
SCIENCE A S S O ( : l A T T O N  

JIe~i-J l (~n~hr~.s  f r o ~ ~ r  1111irc~1.sitic.s The follo~ving forrig11 countricas \\-ere rcpre- 
anti k'edt.~xl (~t r rc~r~rr r~o~r t  . . . .  509 seated : 

.\lelr~hers fro111 various l)~.in~c~llcs 
. . . . .  o t ' i n d u s t ~ ~ .  

. . .  Total n~e~rrbt~rs  
S o n ~ n e ~ ~ ~ h e r s  fronr univc.rsitic.s and 

. . .  and Federal Govc~rn~ l~ t~n t  
Sonnie~nbers from various hr;~nc.ht.s 

. . . . . . . .  of industry 
. . .  Total non~nen~hers 

.Mili:2te ~ ~ ~ e n l b e r s  . . . . . .  
Total males . . . . .  

\Vor~~en . . . . . . . . . . .  
i r  . . . . . . . . . .  

Argentina Tr(,l:lnd 
Australia Sethcr l i~~ids  
Belgiu~ll S~TT- Zci~lanil 
Brazil S o r ~ v a g  
Canada Peru  
Chile Poland 
Colomhia Puerto Rico 
Gern~ang Scotland 
Great Britain Switzerland 
1ndi:t Lnion of South Africa 
Indonesia United Arab Republic 
Iraq Venezuela 

Vietna~rl 

Grand . . . . . .  2 j 0 f i ' J  1\11 states hut Alaska, Korth Dakota, and 
l'rclrious High-TTisconsin 1961-1,916 \IT:-onling were represented. 



XIST'TES O F  NATIONAL ST 

Tli(s third successful meeting of the National 
S tudwt  Branc.11 of the a \~~~rr ic .an  Dairy Science 
,lssociation was held a t  the University of Mary- 
land with P1-esident Joseph Linrweaver presid- 
ing. Sisteen affiliate chapters were reprrscnted, 
u~ith approsinl;~t(ly 00 111elnhn.s attending the 
I~usinc.ss nieetings. 

The Student ~2ffiliate Chapter i2~x-ard \vent to 
the Qcwrgia Dairy Science Club. Louisiana, 
JIississippi, and Virginia were given awards of 
merit for  their outstanding work. It. P. Bradley, 
of l\Iichigan St;itc., mas a~vardetl the recognition 
of heinp the graduilte student who presented the 
outstanding graduate paper in Manufacturing, 
while D. E:. Ottrrhy of North Carolina State 
won the award for the outstanding paper in 
Production. 

E. C'. Flounders fro111 Ahhott Dairies, Phil- 
adelphia, addressrtl the Student Affiliate lunch- 
eon, which mas ttttended hy 160 affiliates and 
guests. The main points which he discussed 
under his topic, what 3l;~nagement Expects 
froni the College Graduate, were: 

1. Intelligrnce 
2. Ability to handle people 
3. Ahility to adapt to the joh 
4. Ability to con~n~unicate 
5 .  Ability to analyze 

Tlie breakfast, attended by 65 persons, was 
the tilne fo r  recognition of those who helped to 
make our ~neeting a success. Ilr. J. B. ltickle, 
our srnior advisor, and RIiss R.ehecea Murray, 
JIaryli~nd's Daily Princess, were each honored. 
The pubsent officers, advisors, senior Branch 
E:xecutivr Board, and Past  Presidents were also 
recognized. Miss Louise I<nolle, A.D.A. Prin- 
cess, ~viis honored earlier in the week. 

I t e n ~ s  of businrss transacted a t  the nieeting 
7vere : 

(1 )  ;I Student Branch emble~n rnade in the 
forin of a tie-pin was approved. This can he 
purchased by Student ilffiliates from the Sec- 
retaq-Treasurer of the Student Branch. 

( 8 )  The Stud(.nt Branch agrccd to work with 
W. W. Snyder, cxlitor of the Student .\ffil- 
iate xews, fo r  the .JOVRSAI, OF DAIRY SCIESCE, 
in f ~ a t i ~ r l n g  one chapter eac.11 month along with 
thr regillitr news in the JOURNAL. 

( 3 )  The problem of decrc>asing mer~il~ership 
in the local chapters was discussed extensively. 

-\t the closing mec~ting of the convention, elec- 
tion of oRcers was held for  our next year's 
leaders. Those elected were : President-Morris 
Nichols, Olilahol~~il; 1st  Vice-President-Robert 
Snlargia, l\Iaiyland ; 211d Viec-Presidelit-Roh- 
ert  .\llard, Ohio; 3rd Vice-President-Rohert 
Rossor, Oklahotna; Secretary-Treasurer-JIarie 
Jarvincm, Minnesota. 

CAMILLA CRISTMAX, Secreta~y-Tr(~11surer 
Dairy Department 
Michigan State rniversity 

'UDENT BHAKCI-I MEETING 

ACTION ON COMJI1TTER REPORTS 
a. Awards Rules Revision Conlniittee. This 

Colntnittee n~ntlc a final report of a 3-yr. study 
of the monetary awards rules, designed to clar- 
ify and condense the present rulrs and partic- 
ularly to organize the dossier matc.ri:~l fo r  nom- 
inees that is requirrd hy thc, priucipal 
notninator. An cxcellcnt job h:w heen done. 
S o ~ n e  of the major cliang(~s are as  follows: (1)  
111 addition to n~aking nonlinations in the usual 
ntiinner, a canvassing c~onnnittee of' two nirm- 
hc.rs has heen estnhlished with a view to can- 
v;tssing the field to prevent any worthy candi- 
d;~tc. heing overlooked. (2)  All norninees fo r  a 
particular award, other than the wilnier, will 
aatomatically he c;in.ied forward :is noulinees 
for one additional year. (3 )  The balloting pro- 
cedure has I)ren grcbatly clarified and simplified. 
(4 )  The nontination form will he esscantially the 
sanrc as  t h r~ t  used in thr  past, with the exception 
that it will c;irlp the following statement: "A 
no~ninee for  ;III award of honor tnust hr a. 1ne111- 
her of the Association and is recogniztbd for ac- 
tivities in the Association; whereas, a nominee 
f o r  the distinguished service award ( a )  may o r  
may not be a n~emher and (b )  is recognized fo r  
activities in the dairy industry." (5 )  Forlns 
have heen developed stating very clearly what 
should be supplied by the principal noulinator 
as  information supporting the nomines. This, 
of necessity, varies to some estent depending 
upon the award. Voted that the report be ac- 
cepted, properly edited, and placed in the hands 
of the Secretary fo r  use in connclcation with the 
1963 awards. 

I,. Journal JIanagemrnt Comnlittee. Voted 
that the report he acceptc.tl and printed in the 
.Journal. 

c. International Relations Committee. This 
Co~nmittee l ~ a s  hren very active. (1) The re- 
ception planned fo r  foreign participants attend- 
ing the Annual Meeting wiis a great success, 
with 150 to 200 present. ( 2 )  The Committee 
plilnned the syn~posiuln on education fo r  leatl- 
ership in dairying in Latin ~21nerica. (3)  Tlie 
efforts to  work with industry groups on Un~ted  
Statrs memhrrship in the Sntional Dairy Fed- 
er;~tion have proved to no avail and the Commit- 
tee feels tha,t if anything further is  done, it will 
have to he hy other segments of the industi?. 
(4) There llns heen sonle discussion about our 
Association sponsoring mi International Daily 
Science Forun~ .  The Hoard felt that this should 
he hc?ld in ahoyance for the time heing. Voted 
to acrept the rclport wit11 commendation. Voted 
to designate Dr. J. F. Sykes, o r  a suitahle alter- 
nate, as  a reprcsentativv of the Association to 
the World Congress on Fertility and Sterility 
in Brazil. The Committre is charged witth the 
duty of determining the cost and feasibility of 
reproducing the .JOURNAL summaric~s of research 
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papers and making them available to appro- 
priate persons in Latin America. The Commit- 
tee also is to study the possibility of translating 
the JOURNAL OF DAIRY SCIENCE into Spanish 
and Portuguese fo r  distribution in Latin Amer- 
ica. The Association President is  to write the 
Secretary of the USDA about this when and if 
the time seems appropriate. 

d. Student Affiliate Committee. Voted that 
the report of the Student Affiliate Conin~ittee 
be accepted with commendation. The report in- 
dicated that their major activities during the 
past year were: (1) Coordination of the activ- 
ities of the National Student Branch with those 
of the parent association; (2)  stimulation of 
interest in Student Chapter activity; ( 3 )  stimu- 
lation of interest in the Graduate Student Pres- 
entation content; (4) recruitment of new mem- 
bers and retention of old members; and ( 5 )  
promotion of the Student Affiliate News Section 
in the JOURNAL. Voted that a faculty repre- 
sentative of the institution where the president 
of the student branch is located should be des- 
ignated as advisor. 

e. Public Health Committee. This report was 
of an  unusually informative nature, covering 
many major items relating to public health. 
Voted that the report be accepted and the Com- 
mittee commended for  a well-performed job. 
Also voted that the section pertaining to staphy- 
lococcus food poisoning in cheese, prepared by 
Dr. C. K. Johns and R. B. Read, and the section 
pertaining to the certification of bacteriological 
media and the certification of milk and milk 
products, prepared by Dr. C. K. Johns, J .  C. 
Olson, Jr., and M. L. Speck, be edited and pub- 
lished in the JOURNAL OF DAIRY SCIENCE. 

f .  Membership Connnittee. Voted to accept 
the report with commendation to the Chairnlan 
and his Committee, and that the recomlnenda- 
tions contained in the report be given to the new 
Committee Chairman. 

g. Revision of Duties of Resolutions Commit- 
tee. Voted that a notation be made to the state- 
ment in the Administrative Handboolr to the 
effect that the Chairman of the Resolutions 
Co~nmittee may present a resolution that has 
been rejected by the Board. Also make i t  clear 
that a resolution may be presented by any mem- 
ber from the floor. 

h. Program Committee. Voted that the Board 
accept the report and refer a copy to the Chair- 
man for  1963. 

i. Education Committee. Voted that the re- 
port  be accepted with the recommendation that 
the Handbook statement concerning the duties 
of the Committee he revised. 

j. Ballot Tabulating Committee. Voted that 
the report of the Ballot Tabulating Committee 
be accepted. The Committee reported the elec- 
tion of the following officers fo r  1962-63: S. T. 
Coulter, Vice-President, W. &I. Roberts and N. 
L. Jacobson, Directors. Because S. T. Coulter 
had served only 2 y r  on the Executive Board, 

F. E. Nelson was elected for 1 y r  to serve Dr. 
Coulter's tenn. 

k. Auditing Cornoiittee. Voted that the report 
of the Auditing Conllnitteee be accepted and 
placed on file. 

1. Policy Committee. Voted that the report of 
the Policy Conunittee be accepted. 

m. Centennial Commenlorative Program Com- 
~nittee. Voted to thank thc Committee for  the 
fine program developed in connection with our 
Annual Meeting and to discharge the Committee. 

n. Advisory Committeo to the Dairy Society 
International. President Jack reported that the 
officials of D.S.I. were very pleased with the 
assistance rendered on various matters by the 
Association Advisory Coinmittee. Toted to ac- 
cept the report of this Committt!e. 

o. Historian. Voted to accept the report of 
the Historian with instructions to the Journal 
Managerrlent Committee to review the matter of 
the location of biographical sketches in the 
JOURNAL. 

p. Representative to the National Research 
Council. Dr.  W. E .  Krauss presented an  inform- 
ative report and reco~mnends that the A.D.S.A. 
advise the Division of Biology and Agriculture 
of the role i t  thinks this organization should 
play in matters pertaining to agricultural sci- 
ence development and in providing scientific 
advice on matters pertaining to agriculture. 
Voted to accept the report and that a letter be 
sent to Dr. Krauss, thanking him for his stellar 
service as representative to the Agricultural 
Board. I t  was voted that the Editor publish 
the salient points of the report in the JOCRNAL. 

q. Representative to American Association 
for ~ldvancement of Scienee. This is a very in- 
formative report and i t  is reconiniended that 
A.D.S.A. continue to have strong representation 
to AAAS and Section 0 and that greater efforts 
be made to inform our inembers of programs 
of AilAS. Voted to accept the report. 

r. Representative to 3-A Standards C;on~init- 
tee. The report outlines the principal a.ehieve- 
ments of 3-A Standards Colnnlittce for  the past 
year and recommends that A.D.S.A. re-assert 
its strong interest in the program of 3-A San- 
itary Standards and appoint liaison represent- 
atives for  ensuing years. I t  was also recom- 
mended that instructions concerning 3-A stand- 
ards be incorporated in dairy curricula. Toted 
to accept the report i ~ n d  to send an  appropriate 
letter to the 3-A Standards Committee, com- 
lnending them on the services i t  is rendering to 
the. dairy industry. 

s. Representative to the Ralston Purina 
Award. The report stated that the cjualifications 
of   no st of the applicants this year were excel- 
lent and that i t  is g r a t i f y i ~ ~ g  to see students of 
such high caliber entering graduate study. The 
Ralston Purina Co~npany is to be commended 
for  its continuing interest in and support of 
this progmm. Voted that the report he accepted. 

t. Representative to National Association of 



.\rtificial Breeders. Toted to accept this report. 
u. Represtwtative to American Grassland 

Council. This report covers the program that 
would appear to be a very inforn~ative con- 
ference to be held a t  Hershey, Pennsylvania, 
August 15-17, 1962. Report also states that it 
will engage in the preparation of educational 
material for  the use in industry, beginning with 
the preparation of a silage handbook. It is felt 
that this presents a fine opportunity for  mem- 
hers of scientific societies representing dairy, 
animal husbandry, agronomy, and agricultural 
engineering to cooper:~te in writing publications 
for mass distrihntion by industry. Voted to ae- 
cept the report. 

v. Representative to Sational Mastitis Couu- 
cil. The report details the activities of the first 
annual meeting of the Council, held in Chicago, 
February 16, 1962, and recommends that the 
A.D.S.A. not only continue its affiliation with 
the Sational Jl;rstitis Council but cancourage 
its members to participate through their respec- 
tive organization in the promotion of the pro- 
gram. Voted to accept the report. 

w. Representative to Milk and Milk Products 
Labelling Connnittee. Voted that the report be 
accepted. 

x. Representative to the U.S. Livestock San- 
itary Association. Voted to accept this very in- 
forn~ative report. 

MISUTES O F  THE E X E C U T I V E  B0AR.T) A N D  I T S  A C T I O N S  AT 
T I I E  I N T E R I M  M E E T I N G ,  F E B R U A R Y  26-27, A N D  A T  

THE A N N U A L  M E E T I N G ,  J U N E  15-16, 1962 

H. F. JUDKINS, Secretary-Treasurer 
32 Ridgeway Circle, White Plains, S.T. 

1. Minutes of the June, 1961, and February, 
1962, meetings. The reading of the minutes of 
the June, 1961, and February, 1962, meetings 
was dispensed with. 

2. Executive Board and Colnmittee reorgan- 
ization. President Jack proposed a study of the 
organization of the Executive Board and Com- 
mittee functions as follows: (1) the expansion 
of the Executive Board, (2)  creation of an  Ex- 
ecutive Committee to be the administrative bpdy, 
(3 )  establishment of a Finance Committee, and 
(4) reassignment of some committee functions. 
Voted that a special committee be named to 
study the proposal and report to the next 
meeting. 

3. Sustaining Membership. The Secretary re- 
ported on the activities of sustaining n~etuber- 
ship solicitation and stated that 34 memberships 
had been received to date. Voted that the report 
be accepted with great satisfaction and that the 
Association inembers be encouraged to solicit 
sustaining members. 

4. Acceptance of future award offers. Secre- 
tary Judkins announced that all donors of mone- 
tary awards have agreed to make them available 
for 1963. A resolution thanking the donors for 
their generosity will he sent to them. Voted that 
the Teaching Award be called the Milk Industry 
Foundation Teaching Award in Dairy Manu- 
factures in the odd year. I n  the even years it 
is to be called the Sational Dairy Products 
C o r p o r a t i o n  T e a c h i n g  , \ward i n  D a i r y  
Production. 

.5. Secreta~y-Treasurrr's report. Attached. 
6. Budget fo r  1963. Voted to approve a 

budget in the an~ount of $103,708. 
7. .\nnual 3Ieeting loc;~tions-next five years. 

Sc.crcitary .Tndkins ;~nnour~ced future Annual 

Meeting locations as follows: I n  1963, Purdue, 
.June 17-19; 1964, Arizona, June 22-24; 1965, 
Kentucky, June 21-23; 1966, Oregon, June 
20-22. Since Auburn University is  uncertain 
about accommodating us for  the year 1967, the 
Secretary was instructed to explore the possi- 
bilities for  a place for that meeting, preferably 
in the East. 

8. Editor's report. Report accepted with in- 
structions to puhlish salient portions in the 
JOURNAL. 

9. Selection of Editor. E. 0. Herreid was 
re-elected for  1963 and received the commen- 
dation of the Board. 

10. Selection of Secretary-Treasurer. H. F. 
Judkins was re-elected for 1963 and received 
the commendation of the Board. 

11. Selection of Journal Management Com- 
mittee member. J. E. Legates was elected to a 
3-yr term. B. H .  Webb was elected for  2 y r  to 
fill the unexpired term of F. J. Doan, retired. 
Professor Doan remains as consultant to the 
Committee. 

12. Selection of Policy Committee member. 
G. If.  Werner was elected to a 3-yr term. G. H.  
Wise was elected for  2 y r  to fill out the unex- 
pired term of N. L. Jacobson, who has been 
elected to the Executive Board. The Secretary 
reported that the vote of the Board taken in 
September, 1961, resulted in the election of 
G. M. Trout, Michigan State University, to the 
Policy Committee. 

13. Cooperation on Feed and Agricultural 
Organization and A\ssociation of Oflicial Agri- 
cultural Chemists on testing procedures. Voted 
that a three-member A.D.S.A. liaison committee 
be rstahlished to advise with F.A.O. and 
S.O.A.C. and the Interagency F.A.0. Connnit- 
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tee. This conln~ittee ~vill he appointed annually. 
14. 1)istillc.r~' Research Council award pro- 

postil. Prc.sident Jack presn~tcd a letter from 
the Exerutivr nirector of the T)istillersl R,esearch 
Council, st;lting that the Counc~il is considering 
an  award for  nutrition in dairy seiclnce. A rc- 
quest was tnadr for  the rules pcart>~ining to our 
Assoeiatio~~ n ~ o n e t a ~ y  award. This infor~nation 
was supplicvl. I t  was the sentitnc~nt of the Board 
that any proposal of this kind, n l i ~ d ~  to our As- 
sociation, would require careful eousideration 
to avoid conflicts with present :rwartls. 

15. Life ~~l(fin~h(~~.shil)  survey. Pursuant to 
13oa.rd action on 1~'c~hruary 26, the. Secretary 
presented ;I report sllowing a rl;rssifcation of 
the ~ne~~ ihc r sh ip  acco~.ding to the. nun~hr r  of 
ycbars dues htrve hc.c.n pilitl. The rc.cor(I slro\vs 
that 346, or 13.8%. h;ivc paid dues for 21  y r  or 
~ ~ l o r r ,  indicating that in the nest 5 yr our lifc 
11~c~1111~errl~ip can hr c>xpc.eted to increase solnc!- 
~vlrat fro111 the prestant nuln1)er of 63. The rc- 
port was accepted and it was voted to tali(, no 
:~ct.ion pc.rtaining to the. ~n;~ttc.r a t  this tiln(l. 

16. E:leetion of lifc ~ ~ ~ c . t ~ ~ h e r s .  The follo\ving 
\v\.cLrtS c.lc~.tcvl to lifc 111cb111hership effective r J ; ~ ~ ~ -  
liitry 1,  1962: John C'. Ihrnes,  Morris Baron, 
Walter C!. 13;~rtsch, P .  A .  C'a~nphc~ll, L. 11. Chap- 
111~11, C. I). I)ahle, R. S. I);lvis, B ~ u c e  Q. Englc, 
Jliehat4 Grinles, Harold Jlacy, W. B. Nevcns, 
and Harold T. Pratt .  As of .J;lnuary 1, 1963: 
L. H. Burgwald, Ara  0. Call, C. J .  Cohee, W.  A\. 

Cordes, 1\. C. Fay, H .  W. Grrgory, Lyman 
Rich, and (1. C. Walts. 

17. Publication of A P H A  St:lnd:lrd Methods 
of 3lilk Analysis. The Secret:rry reported on 
a letter f r o n ~  Dr. E. F. Mattison, Executive Di- 
rector of API-IA, dated Dece~nht.r 1, 1961, to 
the effect that it had heen decided that the A P H A  
~vould publish the t ~ r s t  edition rather than to 
nlgage in a joint association effort. The letter 
closed with the statenlc3nt, ('We trust that we 
pn.n continue to have the valuable assistance of 
the n~enlhers of the Association in the prepara- 
tion of future revision of the JIanua1." 

18. Career Booklet. I n  view of the career 
material published hy the various universities, 
and in view of the sy~nposiun~, Selecting a Ca- 
reer in the Dairy Industry, published in the 
Oetoher, 1961, JOURNAL, it was voted not to pur- 
sue the matter of a Career Booklet a t  this tirne. 

19. Publishing of Annual Meeting Sytnposia. 
I t  was voted that symposia presented a t  the an- 
nual meeting be published in the JOUR~AL a t  
the reconllnendation of the Chairman of the 
Section involved and the Editor-in-Chief. 

20. Con~lnendation for  President Jack. Pres- 
ident E. L. .Jack was colnmended for  his fine 
leadership and extended hest wishes fo r  the 
Fears to come. 

21. Retiring Board members. Appreciation 
was extended to retiring Board nlt.lnhers F. J. 
Doan and 0. H. Wise. and the h o ~ e  was ex- 

2. Program Chairman, 1963 Meeting. Dr. 
Stanley Jlusgrave of Oklahon~a was selected. 

23. Sational JIcdnl of Science Nolninations. 
The President read a letter of N a y  28 from Dr. 
Frcaderick Seitz, President of the National Sci- 
ence Foundation, r cp rd ing  this Awerd and 
inviting A.D.S.A. to suh~ni t  no1ninec.s. Since 
t l ~ t ~ r r  is an  August first deadline on nominations 
for INi'J, President dark \v;ls authorized to ap- 
point, an ad  hoe Con~mittcv. to select n o ~ r ~ i ~ ~ e e s  
and to iippoint a continuing enmulittee fo r  1963 
to I)(> sc.lccted on the sanle hasis as  other award 
con~lnittc~es that ~vould c;nlvilss the field cncoln- 
passet1 in the I\ssociation :~nd select a list of 
~lonlitlc.c~s according to instructions. The Presi- 
dent appointed R. E. Hodgson, Chaim~an,  L. ;\. 
lIoore, R. I T .  Wehh, and It. F. Davis for  1962. 
The scic.nces eovcred in this :~\v:lrd are physical, 
biological, ~natht~lnntical, ant1 t~ngineering. 

SEC'RET,\RT-TREdSUI3ER'S REPORT 

JIEJIBERSHII' 
Total no. inet111)(~\ 1961 2,637 
Total no. n~cvnhc~l~s dune 22, 1962 2..5iG 
I t  ~'onld apprar  that we n~ight  fini5ll 1962 

xith ahout thc. sarne nu~nhcr  of ~nrlnhc.rs as for  
1961. At  least it appears that the $2.50 Increasc 
in dues has had little. or no effect on the result5 
to (late. 

AFFILIATE MEJIBERSHIP 

Tot;~l no. men~hers 1961 683 
Tot;ll no. menlherc, June, 22, 1962 669 

SUBSCRIBERS 

Totill no. subscribers 1961 1,673 
Toti11 no. suhscrihers May 31, 1962 1.611 

FIXASCI.\L 

Years c.ntling Decenlher 31, 1960, and 1961 

Espensc. 87;570.32 104;278.18 
Gain or Loss +$ 4,942.33 -$ 7,717.70 

Talue of investments Dece~nher 31, 1961- 
$37,875.29 

TR.\INING J I A N U A L  

Costs to January 31, 1962 $6,400.12 
Sales to January 31, 1962 6,824.86 

Gain $ 424.74 
I n v e n t o ~ ~  January 1, 1962-204 bound copies; 
.500 unbound copies 

SUPPLEDCENT-APRIL, 1960, JOURNAL 

The Effect of Cell Damage on Aninla1 
Reproduction 

('osts to January 31, 1962 $2,674.24 
Sales to January  31, 1982 2,575.12 

Loss $ 100.12 
Inventory January 1, 1962--410 copies. 

~ .-- 

pressed that the -4sso~iation \\-ouldA henefit by I D , , ~  111ai1,ly to  increase in size of JOURS.\L a ~ l d  
their counsel for  many years to come. 8%. i11cre:lse in printing costs c~ffcctive July 1, 1961. 
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I962 PROSPECTS 

Prospects for 1962 seem good. 
1. hZem1)rrship and suhseriptions have held 

u p  well. 
2. Journal production costs may he lower for 

1962. Costs for  the first four months of 1962 
were $1,635.61 less than for the same period 
in 1961, due to the new two-column format and 
fewer pages per issue. 

3. Savings of $2,936.26 will result because of 
discontinuance of A.D.S..\. Review. 

4. As of May 8, 1962, 34 Sustaining ($100) 
Jlrn~berships have heen ohtaiaed. 

The ahove should more th:ln offset any increase 
in cost? and a possible rednrtion in returns from 
:~tlrertising. 

REPORT O F  T H E  DAIRY 
MI~XFACTT'R.ING SECTION 

The Dairy ~Ianufacturing Section held two 
husiness meetings, on June 18  and 19, respec- 
tively, with Chairman M. L. Speck presiding. 
Officers elected for  1962-63 were : Chairman, 
D. JI. Graham, Pet Milk Company; vice-chair- 
man, E. L. Thomas, Minnesota; and secretary, 
11. E. Ellertson, The Carnation Company. 

The Committee to Develop a Score-Card for 
Sterile and Concentrated Milks for Beverage 
Purposes ( J .  C. Flake, chairuan) reported 
further progress. During the year a taste panel 
was conducted using the proposed score-card 
and a ~nodified hedonic rating system. Analysis 
of results rrvealed that each system has merits 
hut that one systeln cannot be substituted for  
the other. Further work is needed to select ap- 
~ r o ~ r i a t e  flavor terms, to describe defects, and 
to study the relative merits of the two methods 
of evaluation. The connnittee was continued 
for another year. 

The committee on Milk Protein Nomencla- 
tnre, Classification and Methodology (C. W. 
Gehrke, chairman) reported further progress 
on the development of a collaborative program 
on the isolation and characterization of casein 
fractions. A collaborative study of the kappa 
caseins has been initiated. The cornmittec was 
continued. 

The Committee on Judging Dairy Products 
(E.  L. Thomas, chairman) reported a success- 
ful  Collegiate Students' International Contest 
in the Judging of Dairy Products held a t  Wash- 
ington, D. C., on October 23, 1961. Two fel- 
lowships were awarded by the Dairy Industries 
Supply Association. Twenty-one teams par- 
ticipated in the contest, which was the 27th co- 
sponsored by the A.D.S.A. and the D.I.S.A. 
and the 40th for the A.D.S.A. The Revision 
of the Contest score-cards was completed and 
printed cards have been made available from 
the A.D.S.A. Significant changes were reported 
in the official 1962 conkst rules a s  follows: 
(a) inclusion of Cottage cheese as a fifth prod- 
uct in the contest; (h )  a provision for per- 

lnitting an institution which does not enter a 
three-n~ember tea111 to enter one or two eligible 
students who may co~npete for individual 
placings and prizrs only; and (c) an  increase 
in ~naximun~ grade on individual criticisn~s of 
from one to two points in the grading of con- 
testants' score-cards. Progress was reported 
towards developn~ent of scoring guides for  
each of the contc>st score-cards. 

ii motion that the recipient of the Borden 
Award in Dairy Manufacturing 11c invited to 
present a paper on a phase of his research the 
year following prc~sentation of the  ward was 
defeated. I t  was decided that the section of- 
ficers shoultl give further consideration to in- 
stituting surh lertums by recipients of hoth 
the Bordcw and Paul-Lewis award!. 

Chairman Speck connnented on the desira- 
bility of ;Irranglng for the presentation of 
invitation:ll papers hy outstanding colleagues 
froni foreign countries. This aspect of the 
progranl will be investigntrtl further during the 
coming year. 

The Gratluate Student Scicantific Pager conl- 
petition in Dairy Jlanufr~rturing continues to 
arouse interest and there, were seven co~npeti- 
tors rel3resenting ;~l~lwosin~ately 9% of the 
research papers prc~sc.nted. Further considera- 
tion will he given toxvartls strengthening this 
aspect of the program. 

The Dairy Jlanufacturing Esten\ion Section 
continues to fill a need for many ~nemhers and 
eight invitational papers and one regularly sub- 
mitted paper were presented. The 1961-62 offi- 
cers of the Section were: chairnlan, W. S. 
Arbuckle (Maryland) and secretary, -1. L. Rip- 
pen (Michigan). A t  its businesq nleeting on 
June 18  the following officers were elected for 
1962-63 : Chairman, A. L. Rippen (Michigan) 
and secretary, J. C. White (New Tork).  

A total of 77 research papers were presented 
before the Afanufaeturing Section meetings. 

3f. L. SPECK, Chairman 
D. Xi. GRAHAM 
E. 1,. THOMAS 

REPORT O F  PRODUCTIOS SECTION 
Production Section Business Meeting 11 AM, 

June 19,1962, with Chairman John C. Thomp- 
son, presiding. Minutes of the 1961 meeting 
were read and approved. 

The Dairy Cattle Judging Committee report 
was presented by C. F. Foreman. The 10-yr 
report of the activity of the D a i q  Cattle dudg- 
ing Committee was not fully summarized, so 
a report was not made. 

The Eligibility of Contestants in the National 
Contest was changed to read: "The student 
must be enrolled in a 4-yr or  longer course and 
have completed not less than 36 wk of college 
work." 

The rules pertaining to classes were changed 
to read: "Ten classes of four individuals each 



shall be judged. These shall consist of five 
classes of cows, three classes of yearling heifers, 
and two classes of heifer classes in the Hol- 
stein, Guernsey, Jersey, Brown Swiss, and Ayr- 
shire breeds." 

Resolutions committee report was presented 
by Chairman Philip Kelly (Nebraska). The 
following resolutions were passrd : 1, 2, 3, 4, 
6, 8, and 9.' There was some discussion on 
Resolution 2 and the wording was changed to 
be more conlpatible with the c!ntire group. 
There were some objections to Resolution 7, 
hut after an anrt.ndlrrent was nlade the resolu- 
tion was passed. 

I. W. Rupel (Texas) commented on the pur- 
poses of the Dairy Shrine Club. 

New ComAittee appointments made by L. H.  
Schultz (Wisconsin) were as follows : Resolu- 
tions: J. B. Frye (Imuisiana), Judging: J .  W. 
Crowley (Wisconsin), Breeding : Keith Huston 
(Iiansas) , Type : Howard Thoele, (Holstein 
Assoc.), Dairy Cattle Health: J. F. Sykes 
(USDA), Feeding and Managernent: C. A. 
Lassiter (Michigan), Milk Solids : Lon Mc- 
Gillard (Michigan). 

Officers elected for 1962-63 were : Chairman, 
L. H. Schultz, Wisconsin ; Vice-Chairman, Vearl 
R. Smith, Arizona; and Secretaly, Paul Reaves, 
Virginia. 

J. C. THOMPSON, Chairman 
L. H.  SCHULTZ, Vice-Chairman 
V. R. SMITH, Secretary 

E~EPORT OF THE EXTENSION 
SECTION 

There were 133 registrants in the Extension 
Section, of which 92 were Extension Dairymen. 

By action of the Production, Manufacturing, 
and Extension Sections a t  the A.D.S.A. Meet- 
ing in Madison, Wisconsin, 1961, two new com- 
mittees were named: (1) Dairy Feeding and 
Management Comrnittee and (2) Milk Solids 
Committee. 

J. C. Thonlpson of the Production Section 
gave the report for the Feeding and Manage- 
ment Committee. 

The Milk Solids Committee consists of three 
members from each of the sections, Produc- 
tion, Manufacturing, and Extension. The chair- 
man of the Committee is to rotate each year 
from: Extension to Production and to Manu- 
facturing. Four papers were presented. Much 
interest was shown in solids-not-fat and protein 
analyses. This committee will continue to func- 
tion, enthusiastically. 

Actions taken a t  the Business Section: 
The Teaching Methods Comrnittee recom- 

mended that the exhibits be placed in an area 
where all mcrnbers of B.D.S.A. could see them. 

The Resolutioli Committee presented the fol- 

'Numbers rrfrr to resolutions on page 1157. 

lowing resolution for the Extension Section 
record : 

" w ~ ~ ~ ~ ~ s ,  Dr. J. F. Kendrick has served 
for nearly 30 y r  as the leader of the National 
Dairy Herd Improvement Program and has 
now been appointed Chief of the Data Process- 
ing Branch of the Statistical Reporting Service 
of the USDA, be it 

RESOLVED, That the Extension Section of the 
A.D.S.A. recognize and commend the outstand- 
ing leadership and inspiration given to the 
D.H.I. Program by Dr. J. F. Kendrick. We 
especially recognize his work with the exten- 
sion dairymen in the development of electronic 
data processing, standardization of production 
testing, and sire-proving procedures on a na- 
tional basis. 

The Dairy Records Committee recommended 
that an additional member be added to this 
Committee, who shall be a inember of a state 
or local D.H.I.A. organization. This was de- 
feated. Another motion was passed that the 
Dairy Records Committee should reconsider 
this recommendation during the ensuing year. 

The Subcommittee Report on modified test- 
ing program was presented by Mr. Winters.of 
Washington. I t  was moved that the Extension 
Section approve the modified record-keeping 
plan developed a t  the state level to meet the 
needs of dairy farmers. This motion was 
amended so that the letters of D.H.I.A. shall 
not be referred to in such a program as  devel- 
oped by such states. 

Sam Jones from Alabama reviewed the Hand- 
book of Extension Workers on the record-keep- 
ing plans. This handbook will go to the printers 
as a USDA publication about January 1, 1963. 

Gerald King, USDA, reported on the revi- 
sion of the D.H.I.A. Supervisors Manual. This 
manual will fill the general needs and is to be 
supplemented by state and regional central 
processing centers. Publication of this manual 
mill be November, 1962. 

The changes in the D.H.I.A. rules as pre- 
sented by the Dairy Records Committee were 
amended and adopted by the Extension Section. 

A motion was passed requesting that the 
officers of the extension section assume the re- 
sponsibilities of revision of the extension sec- 
tion officers handbook. Motion carried. 

Expansion of Committee. The committee 
recommends that the formal organization of 
the milk composition committee be amended 
to include three additional committee members 
from the Dairy industry. These three members 
should be interested in sales and promotion of 
dairy products and should be appointed by the 
President of the American Dairy Science Asso- 
ciation. I n  selecting these three members, one 
should be interested in sales and promotion of 
for a 2-yr term, and a third for a 3-yr term. 
Each year thereafter a person should be ap- 
pointed for  a 3-yr term. 

Clarence H. Parsons of JIassachusetts was 
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elected secretary. The officers for the coming 
year are chairman, C. D. McGrew of Ohio; 
vice-chairman, Donald Voelker of Iowa; and 
secretary, C. H. Parsons of Massachusetts. 

W. R. VAN SANT, Chairman 
C. D. MCGREW, Vice-Chairman 
DONALD VOELKER, Secretary 

RESOLUTIONS 

1. WHEREAS, The members of the American 
Dairy Science Association attending the 57th 
Annual Meeting recognize the work and 
planning done by the dairy department of 
the University of Maryland and the USDA 
departments and local supporting groups 
involved in this 1962 Annual Meeting, it 
is hereby 
RESOLVED, That we express our appreciation 
to all of the people who have helped to make 
this a successful and memorable annual meet- 
ing of the American Dairy Science Associa- 
tion. 

2. WHEREAS, The generosity of national com- 
panies and organizations makes possible a 
significant progam of annual awards for out- 
standing achievements in the dairy industry, 
be it 
RESOLVED, That the American Dairy Science 
Association hereby recognize the important 
contributions of the following: The Borden 
Foundation, American Feed Manufacturers 
Association, DeLaval Separator Company, 
Milk Industry Foundation, National Dairy 
Products Corporation, and Paul-Lewis Lab- 
oratories, Inc. 

3. WHEREAS, The National Mastitis Council 
meeting in February, 1962, has set forth the 
objective of organizing state units, be it 
RESOLVED, That the American Dairy Science 
Association reiterate its commendation of 
the objectives of the N.M.C. and urge mem- 
bers in the various states to recognize the 
need for such activity and give their support 
and encouragement to the establishment of 
state units involving the leaders in produc- 
tion, processing, and animal health areas. 

4. WHEREAS, The need for research and educa- 
tion in, and promotion of, milk and milk 
products continues to be a challenge, be it 

RESOLVED, That the American Dairy Science 
Association commend the work of the Ameri- 

can Dairy Association, The National Dairy 
Council, and public and private organiza- 
tions for expanding their efforts in this field. 

5. WHEREAS, Milk fat is a highly nutritious 
food and contributes to the flavor of the 
products in which it is used, be i t  
RESOLVED, That the American Dairy Science 
Association urge the Agricultural Research 
Service of USDA and the college and uni- 
versity dairy departments to give considera- 
tion to initiating and expanding research 
leading toward new forms of products con- 
taining milk fat. 

6. WHEREAS, There is increasing emphasis on 
milk and dairy products of higher relative 
solids nonfat content, he it 
RESOLVED, That the Agricultural Research 
Service of USDA and dairy husbandry de- 
partments in colleges and universities de- 
velop research on breeding, feeding, and 
management factors which affect solids-not- 
fat and protein production. Be it  further 
RESOLVED, that the American Dairy Science 
Association encourage the use of higher solids 
levels in all fluid milk products. 

7. WHEREAS, The problem of atomic fallout 
is of concern to consumers and to the food 
industry, be it  
RESOLVED, That the American Dairy Science 
Association commend the government agen- 
cies for their valuable services to the in- 
dustry in the areas of testing, interpreta- 
tion, and planning for emergenex control of 
food supplies in the event of excessive fall- 
out contamination. We further express our 
confidence in these agencies as a source of 
valid information foy industry and public 
use. 

8. WHEREAS, The beneficial role of milk fat  as 
a source of lipids in human nutrition con- 
tinues to be challenged, be it 
RESOLVED, That the American Dairy Science 
Association recognize the need for further 
research on the relation of fats to human 
health by the National Heart Institute of the 
National Institute of Health and the Agri- 
cultural Research Service of the USDA. 



BOOK REVIEW 
LECTURE OUTI~INES OF PREVENTIVE VETERI- 

NARY &~EDICINE FOR ANIMAL SCIENCE STU- 
DENTS. I. A. Schipper, Burgess Publishing 
Company, Ninneapolis, Minnesota. 3rd edi- 
tion, 168 pp., $4.50. 

As indicated by the title, the book is an out- 
line of preventive veterinary medicine. I t  is a 
very extensive outline and covers anatomy, 
physiology, endocrinology, reproduction, micro- 
biology, nutbtion, pharmacology, environmental 
factors, stress, and immunology. Diseases of 
the various systems, acute generalized infectious 
diseases, parasitology, including internal and 
external parasites and intoxications caused by 

insecticides are included in the outline. The 
outline on infectious disease includes etiology, 
influencing factors, symptomatology, prophy- 
laxis, public health aspects of the disease, and 
preventive measures. Management and sani- 
tation, including disinfection, are outlined in 
detail. The outline is so conlprehensive that if 
covered in detail it would be an abridged course 
in veterinary medicine. To use all of the out- 
line and cover it  in detail would require courses 
extending over several tenns. 

ROGER P. LINK 
University of Illinois, Urbana 



STANDARD METHODS AGAR 
Tenth Edition 195 3 

Eleventh Edition 1960  

APPROVED 
A P H A FORMULA 

BACTO 
PLATE COUNT AGAR 

Pancreatic digest of casein. ....... 5 g. *Bacto - Tryptone PANCREATK: OF CASEIN DIGEST USP 5 g. 
....... Yeast extract. ................ .2.5 g. Bacto - Yeast Extract.. .2.5 g. 

Glucose. ........................ 1 g. Bacto - Dextrose. .GLUCOSE. ....... 1 g. 

Agar, bacteriological grade. .... -15 g. Bacto - Agar. ................ .15 g. 

Reaction pH 7.0 Reaction pH 7.0 

*BACTO - TRYFTONE, Pancreatic Digest Casein US P, 
has been an A P H A Standard Methods Peptone since 1923 

and a Plate Count Agar Peptone since 1939. 

According to specijicatims and standards of 

USP 
United States Pharmacopoeia XVI 1960 

APHA 
Standard Methods for Examination of Dairy Products XI 1960 

AOAC 
Association of Official Agricultural Chemists IX 1960 
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