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Saves on Milk Del ivery Because 

It 's a Better Container 
The GLASS container is the standard 

for economical milk delivery. I t  is  return- 
able. I t  can be sterilized easily and safely. 
It is the trustworthy container that delivers 
milk in all kinds of weather. I t  is the 
faithful milk container customers prefer. 

The only way to improve this tested 
milk delivery system is to improve the 

GLASS milk bottle. Owens-Illinois has 
done this with the DURAGLAS Handi- 
Quart, a tough, rugged milk bottle that 
gives high trippage. And remember that 
only Duraglas milk bottles have the 
Syncro-Flash' finish for greater resistance 
to impact, better capping, easier cleaning. 

'Reg. U. S. Pat. Off. 
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-- -- - 

I O L E D O  O H I O  

W H E R E  Q U A L I T Y  P R E D O M I N A T E S  



JOFRNAL OF DAIRY SCIENCE 

Leave 
a 

FALLING leaves spell autumn. And a change 
of seasons in any locality often spells a change 
in degree and kind of water hardness . . . some- 
thing for dairymen everywhere to look out for. 

Wyandotte C.W. for dairy equipment up- 
keep is a special can-washing product for just 
such a challenge. Correctly ~rocessed to meet 
any water conditions, it is especially made for 
washing cans by machine. And i t  removes 
,foreign substances without discoloring or cor- 
roding. 

Exceptional water hardness demands unusual 
cleaning potency. For casein-coated equip- 
ment especially, the answer's Wyandotte G.L.X. 
or Keego. And for "brightening up" jobs in 
dairy plants. Wyandotte Detergent has been 

Cleaners that dig into dirt, stay with it, rout 
it out-and, above all, are adapted to local 
water conditions-are vital to dairy sanitation. 
And for that extra assurance of no harm to 
equipment or ~roduct-turn to Wyandotte. 
It  knows the answers. 

For best results, consult the Wyandotte Rep- 
resentative. He's trained to help solve your 
problems . . . and he's always on call. 

FOR DAIRY FARM USE ! 
Wyandotte offers a special line of cleaners 

and a germicide for dairy farm use, packaged 
in convenient sizes. Write us today . . . or 
ask the Wyandotte Service Man. 

pro;ed-reliable f& years. 
- 

WYANDOTTE CHEMICALS CORPORATION 
done 

J. B. FORD DIVISION WYANDOTTE. MICHIGAN SERVICE REPRESENTATIVES IN 88 CITIES 

Wyandotte Chemicals Corporation consoIldates the resources and facili#es of Michigan Alkali 
Company and The J. B. Ford Company to baffer serve the nation's war and port-war needs. 

Your advertisement 1s being read In every State and in !25 Foreign Countries 
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Energy for Victory flows through the plant and laboratories of the Dairy Industry 

to reach battle front and home front alike in the form of health-building milk 

and milk products. 

KIMBLE DAIRY LABORATORY GLASSWARE 

is the accepted standard among those who process this essential food and drink. 

I 

' KlMBLE GLASS COMPANY.. . VINELAND, N. J .  



IF  Y O U  W A N T  TO P R E S E R V E  
NATURAL FLAVOR MAXIMUM 
C R E A M  L A Y E R . G O O D  B O D Y  
COLOR . LOW BACTERIA @DIEIT! 

Ch e r r y - B u r r e l l  occ" 
SPRAY PASTEURIZERS 
for Milk, Cream, Butter- 
milk, Ice Cream M i x  and 
other Special Products 

And if you're lucky enough to get 

one or more of them you will soon 

be pleased to discover that Cherry- 

Burrell "CC" Spray Pasteurizers are 

easy to clean, sturdy, low in opera- 

tion costs. 

11 you need new pasteurizing equip- 

mont contact  your Cherry-Burrell 

representative at once. A limited 

number of 200 and 300-gallon "CC" 
Spray Pasteurizers will be available 

to holders of proper priority ratings. 

If you are using Cherry-Burrell "CC" 

A Cherry-Burrell " C C  Spray Pas- 
teurizer equipped with Sentinel 
Control . . . the automatic control 
that assures p o s i t i v e  batch-to- 
batch uniformity. This equipment 
can help you build and maintain 
a r e p u t a t i o n  for  high quality 
products! Investigate! 

Spray Pasteurizing equipment, write 

for your free copy of Maintenance 

Manual No. 1. It will show you how 

to keep your machines operating at 

top efficiency. 

B U Y  M O R E  W A R  B O N D S  

4 2 7  W E S T  R A N D O L P H  S T R E E T ,  C H I C A G O  6, I L L I N O I S  
* * *  

FACTORIES, WAREHOUSES, BRANCHES, OFFICES O R  DISTRIBUTORS A T  Y O U R  S E R V I C E  IN 5 5  ClTlES 

\ o u r  a d s e r t i s e n ~ ~ ~ l t  is Iwing rend in  every State i1n11 in 25 Fer<.igtl Collntril'+ 
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EDUCATION takes time. While there 
is ample evidence that the educational 
advertising of dextrose has been effec- 
tive, yet the public so far has learned 
only the ABC's of this vital food-energy 
sugar. 

That's why we must continue, month 
after month, to tell consumers more 
about dextrose. 

Then, when temporary shortages are 
over. both the food processors who use 
Cerelose (dextrose sugar) and the ulti- 
mate consumers of foods rich with this 
natural body sugar, will benefit through 
peristent educational advertising. 

CORN PRODUCTS SALES 
COMPANY 

17 Battery Place, New York, N. Y. 

CERELOSE 
is 

DEXTROSE 

TUNE IN 
Stage Door 

Canteen 
NOTE: 

Every Friday, 
10: 30 to 11: 00 P.M., 

E.W.T., 
Columbia Network, 

Coast-to-Coast 

B-K Chlorine Bactericide is  an 
effective, easy to use, and superior 
product. . . known and respected in 
Public Health Services, the  dairy 
field, and dispensing equipment field 
everywhere. 

B-K makes a fast working solntion 
for active sanitation. The recommen- 
dations for its use and the service 
rendered to the industry are in the 
hands of the most experienced tech- 
nicians available-men of long service 
in this field. 

Accepted by Public Heolth Authorities 

Division, Dept. DC 

Q P E N N S Y L V A N I A  SALT 

1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 

Your advertisement is being read In every State and in 25 Foreien Coontrie~ 
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This is a service to the new breeder, patterned to give him 
constructive help on the all important job of choosing 
better sires while young! 

A Star Certificate 

ee,fi/i#, fLat tL,  L',,h' 
4 6 4 STOmS F3KV3 400954 (TUN) 

All production averages are calculated to 
305 day, twice a day milking at maturity 

BULLS ARE STARRED 
BY 

The American Jersey Cattle Club 
324 West 23rd Street 

New York 11, New York 

- - 
Your advertisement is being 4 in every Ntate and in 16 Foreign Countries 
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I "Tortoise Salt"os 

I T'S going to take healthy soldiers, 
healthy war workers, healthy fam- 

ilies and healthy communities to win 
this war. That's the big reason why 
today it's more important than ever 
before to maintain highest standards in 
the purity of the milk they drink, de- 
spite the growing problems of chang- 
ing conditions and changing personnel. 

And SEAL-KAPS help to maintain 
high standards. For SEAL-KAPS not only 
tightly cover the pouring lip of the 
bottle from dairy to delivery but they 
re-cover the bottle after every use. Thus 
the milk is constantly guarded against 
the danger of contamination and pure 
milk is kept pure to the very last drop. 

- 

AMERICAN SEAL- HAP CORPORATION 
11-05 44th Drive, Long Island City, N.Y. 

SEAL-KAP COVERS TM DANGER ZONE 

"Hare Salt" 
ONE OF OUR most difficult problems in selling 
Diamond Crystal Salt is the apathy of food 
technologists and salt buyers toward salt. Too 
often they say, "Oh, well, salt is salt." 

Take solubility: In salting butter, salt must di- 
solve with lightning speed. If the butter fat is 
on the soft side-lacking in body-at certain 
seasons, butter salt must dissolve so quickly 
that over-working is avoided. Otherwise, the 
butter may become mottled or marbled-and 
may lose its moisture, become leaky. Yet, if the 
salt is not properly dissolved, the butter may 
be gritty. On the other hand, in salting cheese, 
slow solubility of salt is highly important. 
Otherwise, salt is lost in whey, producing under- 
salted cheese. 

To  meet these problems, we have set up definite 
solubility standards for Diamond Crystal Salt. 
Our Diamond Crystal Butter Salt, for example, 
dissolves completely in water a t  65" F. in less 
than 9.8 seconds-average rate, 9.2 seconds. 
Quality-minded food processors can depend on 
Diamond Crystal products, made to meet strict 
quality-control standards for solubility rate. 

NEED HELP? HERE IT IS! 

If salt solubility enters into your processing, 
our Technical Director will gladly recommend 
the correct grade and grain of Diamond Crystal 
Salt to  give you best results in your plant. Write 
Diamond Crystal, Dept. H-6, St. Clair, Mich. 

Your advertisement 1s being read in e3 tery State and in 25 Foreign Countries 



T H E  MOJONNIER FAT EXTRACTION FLASK 

G3-Mojonnier Fat  Extraction Flasks are 
widely used the worlcl over for determia- 
ing fat  by the Rose-Gottlieb method as 
recommended by the Association of Offi- 
cial Agricultural Chemists. They are 
used in place of tlie Roelirig tube, be- 
cause of their greater convenience and 
simplicity. They have been used exclu- 
sively for many years upon the Nojon- 
nier Milk Tester. Applic.able to any 
product wliere tlie wet extraction ~lietliod 
can be used. 

ADVANTAGES 
Convenient Size-Samples under test 
can be either weighed or iiieasl~red di- 
rect.1~ into tlie flask witliont liarinp to 
transfer from one vessel to another. 
Connterpoises can be furnished a t  extra 
charge for each flask ~ lpon  order. Can 
be centrifuged-This great advantage 
obviates the necessity of filtering the 
extract, and reduces tlle possibility of 
error in making deteniiiiiations. No 
stop cocks, as in the rase of the Roelirig 
t,ube. This is a great advantage, since 
it eliminates all danger of Iealrii~g of the 
stop cock. 

1nsi11-es Accnracy-The ether extract call 
be drawn off very coinpletely, thereby 
insuring extreme accuracy of results. 
Strong, well built. Correctly annealed. 
Properly staiidardized. 

MOJONNIER BROS. CO. 
4601 W. OHIO ST. CHICAGO 44, ILL INOIS  

Actual size view of 
G3-Mojonnier Fat Ex- 

traction Flask. 

Your advertisement is Ibeing read in every State and in 23 Foreign Countries 
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A CRITICAL STUDY O F  THE UNITED STATES PUBLIC HEALTH 
SERVICE DEFINITION FOR HOMOGENIZED MILK 

WITH SOME RECOMMENDATIONS1 

F. J. DOAN AND R. W. MYELEBYZ 
Pennsylvania Agricu7tural Experiment Station, State College, Pa. 

Homogenized milk was first defined by the United States Public Health 
Service in the 1939 edition of the recommended Milk Ordinance and Code. 

I n  the intervening years this definition has been adopted by some health 
agencies, made the basis of a modified definition by others and has been used 
by many milk dealers as a standard for efficient processing with which their 
product could be compared. There has been, however, no commonly 
accepted procedure for carrying out the determinations involved in the 
definition. 

Several investigators (2, 3, 9, 11, 13) have found that the definition is 
not easy to comply with and have criticized i t  for failing to specify a definite 
method of obtaining the top 100 cc. of a quart bottle of milk for analysis, for 
not stating the temperature a t  which the milk should be stored and for fail- 
ing to specify a method of analysis. They have shown that different meth- 
ods for removing the upper layer of milk from a quart bottle, after storage, 
result in varying fa t  contents but unfortunately different procedures for 
accomplishing this have been proposed. A further suggestion on this matter 
was recently made by Levine and Feingold (7) who recommend the 
mixing of a sample, its transference to a " Cream-top" type of milk bottle 
for storage and the use of a specially constructed plunger which allows the 
top 100 cc. of the milk to be poured off without disturbing the remainder. 
No evidence is presented to show that remixing of the homogenized milk 
and a second gravitation do not affect the results, or that the peculiar shape 
of this type of bottle has no influence on gravitation. 

A microscopic technique for ascertaining the thoroughness of homogeni- 
zation of milk has been described by Farrall, Walts and Hanson (5). The 

Received for  publication February 12, 1943. 
1 Authorized for  publication February 10, 1943, as paper No. 1165 in the Journal 

Series of The Pennsylvania Agricultural Experiment Station. 
2 Fellow under Dairy Industries Supply Association Fellowship which made possible 

the larger portion of these studies. 

893 
Copyrighted, 1943, by the AIXERICAN DAIRY SCIENCE ASSOCIATION. 
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Farrall index was found by Doan, Josephson and Adams (3) to correlate 
quite closely with the index (per cent difference) involved in the U. S. 
Public Health Service definition. 

The study reported in this paper was undertaken for the purpose of in- 
vestigating further some of the unspecified variables in the U. S. Public 
Health Service definition for homogenized milk with the object of making 
recommendations in the interest of uniformity and accuracy. A second 
object was to evaluate the possibilities of a modified Farrall index as an 
alternative or additional method of judging the sufficiency of processing 
of homogenized milk. 

Since this study was completed, Snyder and Sommer (8) have proposed 
a centrifugal method for rating the efficiency of homogenization based on 
the use of Babcock equipment. 

I n  this paper the U. S. Public Health Service "percentage difference" 
is referred to as the U.S.P.H.S. index of homogenization. 

METHODS 

Mixed herd milk containing between 4.0 and 4.2 per cent of fa t  mas 
clarified cold, heated to 135OF., homogenized, pasteurized a t  143' F. for 
30 minutes and cooled over a small surface cooler, in all cases unless other- 
wise specified. Duplicate quart bottles were analyzed for each of the 
samples taken and the samples from each bottle were analyzed in duplicate 
by a modification of the Babcock test (3). A limited number of Mojonnier 
tests were made as a verification of the Babcock results. 

Six different methods of removing the top 100 cc. of gravitated bottles 
of homogenized milk were subjected to study. These methods mere as 
follows : 

Decanting. The cap was removed from the bottle and wiped across the 
lip to remove any creamy material adhering. The top 100 cc. of milk mere 
poured slowly and carefully into a graduated beaker. 

Pipett ing.  The bottle cap was treated as above. The bottle was placed 
on a low table or stool to permit using a 100 cc. pipette in a vertical position. 
The material around the cap seat was first drawn into the pipette. Then 
the tip was brought flush with the surface of the milk and, using continuous 
slow suction, the milk was drawn into the pipette. This was accomplished 
in such a way that only the immediate surface mas obtained, air bubbles ac- 
companying the milk throughout the entire procedure. 

Siphon-opening-up. This siphon is illustrated in figure 1. The stopper 
is of such size that i t  fits exactly into the bottle seat, a size 10 being required 
for a bottle with a No. 2 finish. The siphon was placed carefully into the 
bottle after removing the cap and after previously adjusting the delivery 
tube to deliver 95 cc, of milk before air bubbles appeared. The upper layer 
of milk was blown into a 100 cc. graduated cylinder. Air came over with 
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the milk when the cylinder registered 95 cc. By blowing more forcibly at 
this point the level was raised to 100 cc. by milk drawn from the immediate 
surface in the bottle. 

Siphon-opening-down. This siphon is identical with that shown in 
figure 1 except that the intake of the delivery tube (B) is not bent upward 
but is straight. The manher of use was identical with the above. 

Invert ing bottle. The bottle was stoppered with a two-hole rubber 
stopper, which fitted the bottle seat exactly and through which a glass tube 
extended to the very bottom of the bottle. To the upper end of the tube 
was attached a short rubber tube. A glass delivery tube, cut flush with the 
bottom of the stopper, was inserted into the other hole. The stopper and 
tubes might be inserted in the bottle either before or after storage of the 
milk. In use, the bottle was quickly inverted, bringing the delivery tube 
over a graduated cylinder and by immediately blowing gently into the 
rubber tube the flow of milk was started. The rate and amount was con- 
trolled by pinching the rubber tube. 

Drawing off under layer. A hole about 5 mm. in diameter was bored 
through the side of a quart bottle flush with the inside bottom and closed 
with a small rubber stopper. The bottle was filled with milk, stored as 
usual and then the stopper was loosened and 846 cc. of milk drawn off. I t  
was again stoppered and the 100 cc. remaining in the bottle was well mixed 
by inversion and rotation. 

Three different makes of piston homogenizers were employed in the 
study. Two had the usual plug type homogenizer valves and one was 
equipped with a valve consisting of a cone of fine compressed stainless steel 
wire which was held by tension in a suitable body or seat. 

Curd tension determinations were carried out in accordance with the 
procedure approved by the American Dairy Science Association (6). 

Farrall indices were determined using the special eyepiece micrometer 
described by Farrall, Walts and Hanson (5) and now procurable from the 
Creamery Package Manufacturing Company. This consists of a large 
square 100 microns on a side subdivided into 16 smaller squares, or fields, 25 
microns on a side. Through the middle of the large square is a scale 100 
microns long graduated into two micron subdivisions. The eyepiece mi- 
crometer is standardized against a stage micrometer using the oil immersion 
objective and a 10 x eyepiece by raising or lowering the draw tube. 

The milk sample is adjusted to room temperature and 0.4 cc. are added 
to 10 cc. of 40 per cent glycerine solution, using accurate pipettes, and 
thoroughly mixed. A special slide is prepared by placing strips of narrow 
cellophane tape (Scotch Tape) across the narrow dimension of an ordinary 
well-cleaned glass slide, about one-half inch apart. The tape should measure 
about 70 microns in thickness and should be unwrinkled and free from air 
bubbles when in place. A thread of white vaseline is then drawn down the 
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inside edge of each strip of tape and across the open ends of thc enclosed 
(sell. A square or rectanynlar cover glass llavlnp one di~nensiou tllc salne 
as the a i d t h  of the slide i\ cleanetl and held rtladg iZ tlrop or t n o  of the 
milk glycerine mixture is placed i n  the cell area with a glass rod and 
thoroughly spread arounrl and mixed. The cover glass is then immecliately 
placed over the sample and pressnre appliecl wit11 a pencil or siiiiilar object 
along the edges of the tape. If these operations are properly carried out 
the sample fills. or nearly fills, the cell and exhibits a homopeneo~~s appear- 
auce when ~ i e ~ \ e d  toward the light. The del~t l l  of the cell corresl~onds 

approsiinately to the tlliclrness of the cellophane and should be uniform. 
The slide is allowed to stand for 15 minutes or longer to allow the f a t  
globules to come to the top of the cell. I t  is then ready for  observation. 

It  is well to check the luliformity of the slide by observation under the 
16 mm. and 4 mm. objectives, then shift to the oil immersion objective and 
record the size-class and number of all f a t  globules over 2 ~nicrons. in  di- 
ameter in each of 15 adjacent small fields. The slide is movecl and observa- 
tions are niade on another 15 consecutive small fields. The size-classes are 
as follo~v\: 2.0 to 2 . 5 ~ ;  2.5 to 3 . 0 ~ ;  3.0 to 4 . 0 ~ ;  4.0 to 5 . 0 ~ ;  5.0 to 6 . 0 ~ ;  
aud 6.0 to 7.0 y. The Barrall  index may be defined as the nnmber of f a t  
globules 2 nlicrons in  diameter which coulil be obtained from all the f a t  
appearing in globules larger than 2 microns i n  diameter in  five small fields 
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when the observation is carried out accol.ding to the above directions. To 
calculate the index it is necessary to mnltiply the fa t  globnles in each size- 
class by a factor which will convert them to an equivalent number of glob- 
ules of 2 microns in diameter. Tlie factors for the size ranges as given above 
are: 1.4, 2.6, 5.4, 11.4, 21.0 and 34.0 respectively. Since 15 fielcls are mea- 
sured the final tablllation, after conversion, is divided by three or if both 
observations of the slide (30 small fields) are tabnlated together, then the 
index is obtained by dividing by six. With this modified procedure con- 
siderably lo~ver indices were obtained than those reported by the originators 
of the method or by Doan, Josephson and Adams (3 ) .  

EXPERIMENTAL 

Method o f  renzoving t o p  o f  bottli?. The six different methods of remov- 
ing the top 100 cc. of milk from quart bottles of gravitated homogenized 
milk were compared in a series of trials using a piston, plug type valve, 
homogenizer. Processing was accomplished in different trials a t  low pres- 
sure (300-1000 lbs.) medium pressure (1500-2500 Ibs.) and a t  high pressure 
(3300-3800 lbs.) and duplicate bottles of milk were analyzed in every case 
for each of the six methods. F a t  analyses by the modified Babcock test 
mere made in d~~pl ica te  and the average results used in calculating the U. S. 
Public Health Service l~omogenization index (per cent difference between 
the fa t  test of tlie npper 100 cc. and tlie f a t  test of tlie remainder). Tlie 
results of this study are shown in table 1. 

The highest index values were obtained in all pressnre ranges when 
separation was accomplished by "decanting" or by nsing the 100 cc. 
pipette. Undonbtedly these two methods demonstrate more accurately tlie 
true condition in gravitated milk than do any of the others. However, these 
methods are less easy to standardize, the human factor is a more important 
variable and even in the hands of a careful individual operator the vari- 
ations in results between duplicate bottles are greater and less consistent. 
The most erratic results were obtained where the "inversion of the bottle" 
method of separation was utilized. With poorly homogenized milk this 
method was particularly unsatisfactory. The method of drawing off the 
under layer resulted in higher indices than were obtained with the siphons 
but variability was greater. Of the two siphons employed, the "siphon- 
opening-up" gave higher results and results ~v i th  smaller variabilities. I n  
fact considering all pressure ranges of homogenization the "siphon-open- 
ing-up" produced more closely agreeing results than did any of the other 
methods of separation employed. I ts  particular advantage is that once the 
siphon is properly set, i t  is much less affected by the idiosyncrasies of dif- 
ferent operators. This is illustrated by the results shown in table 2 which 
presents the data obtained by different operators using the "pipette" and 
the "siphon-opening-np" methods of separatioil with milk homogenized a t  
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three different levels of efficiency. It should be noted that the operators 
were carefully instructed in the method of using the pipette. Had they not 
been, the resnlts obtained monld have sho\vn considerably greater variability. 

TAELE 2 

Dlfpltcability o f  res~lltn nn~owq different oprrators ~ t s i n q  t h e  "piprttc" nnd "siphon- 
opening-up" methods o f  separalinq the  Irpper layer of a milk bottle for deter- 

Milk 
sample 

1 
1500 
lbs. 

" 
2300 
Ibs. 

3 
3500 
lbs. 

Storage te~irperature.  The U. S. Pnblic Health Serrice definition for 
llomogenized milk does not mention the temperature of storage which is a 
consicleration of importance. U. S. Pablic Health Service indices mere de- 
termined in a series of trials ~ v l i e ~ e  all factors mere kept constant except 
temperature of storage. Duplicate fat  tests on clnplicate bottles of homoge- 
nized milk were obtained at  each of the three temperatures used, ilamely 
32" F., 40" F. and 50" F. Separation of the upper 100 cc. of milk mas 
accomplished using the "pipette" ancl the "siphon-opening-up" methods 
after 48 hoi~rs of storage. The rewlts are presented in table 3. 

Oper- 
ator 

A 

C 

E 

C 

D 

mixing the U. 8. 1'irl)lic Liealth Seruire hon~oge~~zral ion ?rrt7(? 

l'ilwtte S~p l ion  o p e ~ ~ i n g - u p  

B;ttle 

1.01 
0.68 
0.88 
0.34 
1.50 

0.14 
0.34 
0.76 

0.85 
1.04 
1.22 
0.21 
0.76 
0.64 
0.09 
0.67 
0.68 

0.07 
0.21 
0.97 
o.21 ' 0.86 
0.34 
0.94 
0.81 
0.55 

1 
2 
1 
2 

8 
1 
2 

Mean 

1 
2 
1 
2 
1 
2 
1 
2 

Mean 

1 
2 

Mean 

1 
2 
1 
2 
1 
2 
1 
2 

1 
2 
1 
2 
1 
2 

2 
1 
2 

1 
2 

17.88 
19.57 I l." 
19.77 
18.55 1.22 

;::;: 2.69 
18.75 
18.55 "" 
18.89 1.45 

10.41 
10.22 0'19 
12.48 
11.47 ' 1'01 
10.50 
11.90 , 
11.17 
11.93 8 0'76 
11.26 0 84 

7.50 , 
7.78 0"8 

;::: 0.76 

0.32 

:::; 1 1.75 
7.57 1 0.82 

0.94 

1.00 

'.lo 

0'73 

0.B6 

0'0° 

0.69 

1.13 

"j7 

0.61 

0'09 

0.60 

11.95 
10.10 
10.98 
11.11 
14.08 
10.98 
11.82 
12.76 
11.47 

8.21 
7.14 
6.41 
7.14 
7.59 
7.23 

: 
7.33 

: 
3.70 
4.27 

: 
3.66 
3 .  
3.99 

0.48 
1.37 
0.49 
0.37 
0.61 
0.49 
0.35 
1.29 
0.67 

0.91 
0.19 
0.92 
0.19 
0.26 
0.10 
0.41 
0.19 
0.40 

0.89 
0.24 
0.29 
0.28 
0.33 
0.28 
0.33 
0.24 
0.36 
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Storage temperatures of 32" F. produce indices averaging one-fourth 
lower and temperatures of 50" F. produce indices averaging one-third 
higher than are obtained a t  40' F. 

Le97gtlz of storage or gravitation period. One of the obvious disacl- 
vantages of the U. S. Public Health Service index of homogenization is the 
48-hour period of storage which delays the obtaining of results. I t  mas 
consiclered possible that a 24-hour storage period might be utilized in an 
effort to partially overcome this disadvantage. Accordingly several trials 
were made comparing U. S. Public Health Service indices obtained a t  24 
hours x-ith those a t  48 hours. The other conditions of the experiments were 
identical with tlie foregoing study except that the storage temperature was 
40" I?. in all cases. The results obtained are shown in table 4. 

T A B L E  3 

The ef fect  of  temperature of  storage on the U .  S. Pzcblic Health Service 
honzogenization index 

(Time o f  storage 48 h o ~ ~ r s )  

I t i  pipette, 9 o f  ( ~i~hon-open ing-up  7 9  method / of  separation 

Trial I Temperature o f  storage 

Average . ..... . 
% variation from 

40° F.  . . ... .. 

32" F. 

index 
21.4 

5.9 
4.0 

16.4 
3.5 
8.1 
9.88 

- 21.8 

index index index 
11.5 1 I 19.9 
3.6 7.8 
3.0 / 4.2 7.3 
9.8 13.2 16.5 
2.7 3.7 5.6 
5.6 7.6 9.0 
6.03 8.33 11.01 

I t  appears that the U. S. Public Health Service index, when measured 
after 24 honrs of storage is approximately 50 per cent of the value found 
after 48 honrs of storage. 

Delayed storone. Samples of homogenized mill< are frequently picked 
up on the streets by health department inspectors and conveyed to labora- 
tories for examination. Some dealers send samples to commercial labora- 
tories for analysis. Under such conditions the milk is usually remixed and 
then stored for a 48-hour gravitation period and it becomes important to 
lmow 11-hether such gravitation, remixing and a second gravitation have any 
influence on the homogenization index. 

Comparative trials were made with different samples of milk homoge- 
nized a t  various efficiencies. One set of bottles of each sample mas allowed 
to gravitate for 12 hours at refrigerator temperature after which the bottles 
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were thoroughly remixed and then stored for 24 and 48 hours. The other 
set of bottles was stored for 24 and 48 hours in the usual manner. The two 
previously used methods of removing the npper layers for analysis were 
employed. Table 5 shows the data obtained in this study. 

TABLE 4 

Tlrr r f r c t  of prriod of storage o n  the  U. S .  Public Healtlr Service hoaiogenizatioii i ~ i d e z  
(Trmperature o f  storaqe 40° F.) 

There is a slight tendency for delayed storage to reduce the indices but 
the clifferences on the nrhole are well within experimeiltal error. 

Trial 

1 
> - 
3 
4 
5 
(i 
7 
8 
9 

10 
11 
12 

Average 

TABLE 5 

The  rffeet of delayed storage on the  U. S. Pitblic Health Service ho i~ iogea i za t io~~  index 
('remperature o f  storage 4 0 4 5 "  F.)  

Trial 

'' Pipet te , ,  o f  separation 

Storage period 

24 hrs. I 48 hrs. 

' ' S ~ ~ ~ I I O I ~ - O ~ X ~ I ~ ~ I ~ ~ - ~ I ~  " method o f  
stkl)ara tion 

Storage delayed 
12 hours, 

s:lmple r rn~ i s rd  

O/o 24-hr. 
reading is  
o f  48-hr. 

Storage period 

24 11rs. I 48 hrs. 

Storage 
period 

710 IL).S 

24 
48 
24 
48 
24 
48 
24 
48 
24 
48 
24 
48 

Variat ion b e t m e n  
immediate and 
ilrla?-ed storagr 

yo 24.111'. 
rending is  
o f  18-111'. 

56.9 
16.8 
56.0 
48.8 
61.8 
55.0 
34.0 
40.7 
34.0 
36.7 
32.5 
'72.4 
61.6 

Immediate 
storage 

? 11 t l c ~  
9.6.5 

1.5.30 
5.95 
9.iO 
i.45 

14.00 
4.45 
8.05 
2.65 
5.40 
2.10 
4.33 
i.42 

index 
15.3 
14.1 
20.9 
8.2 
9.7 
8.0 

10.0 
8.1 
5.0 
6.0 
3.7 
4.2 
9.43 

i iii(7c.c 
15.2 56.3 : 8.7 
12.6 6.6 
13.6 24.8 54.9 1l.i 

13.0 50.8 4.0 
15.3 !! 14.0 

62.i 6.0 
53.6 4.4 

8.0 16.1 49.7 i 5.4 
55.3 3.R 
63.2 , 2.7 
45.3 8 2.2 
50.0 1.2 
55.1 2.2 
54.4 4.87 

i.5 
4.3 
3.8 
2.7 
2.7 
7.84 

13.5 
6.7 
8.4 
5.4 
4.9 

14.4 
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Temperat l i re  of pasteurization. Homogenized milk in some marliets is 
pasteurized by the long hold method a t  higher than normal temperatures. 
Such high temperature pasteurization might be expected to interfere with 
the rise of fa t  globules in homogenized milk just as it does in ~ulliomogenized 
milk and might therefore contribute to erroneous conclnsioi~s in cases where 
the U. S. Public Health Service index is utilized as an empirical measure 
of the efficiency of homogenizer operation. To test this expectation a series 
of samples was pasteurized a t  143' I?. and 160' F. for 30 minutes respec- 
tively after homogenizing at various pressures with different machines. 
The U. S. Public Health Service homogenization indices were determined in 
duplicate and in identical fashion. 

The results of this comparison, shown in table 6, indicate that higher 

TABLE 6 

T h e  effect of higher than normal pasteurizing temperatures on the 77. S. Public 
Health Service homogenization index 

(Separation acro~nplished by using the ''pipette") 

temperatures of pasteurization do influelice the ability of the fa t  globules 
of homogenized milk to rise. However, the effect is most noticeable in the 
case of ineffectively homogenized mil11 and practically disappears when 
milk is very efficiently homogenized. Nevertheless the pasteurizing tem- 
peratnre must be considered as a factor exercising an influence on the U. S. 
Public Health Service homogenization index. It might be mentionecl, in 
passing that samples 1, 2, 5, 6, 9, 10, 13 and 14, in the table, mere homoge- 
nized a t  pressures of froin 500 to 2500 po~ulds using a pistoil homogenizer 
equipped with a cone of compressed stainless steel wire as the homogenizing 
valve. while the others were homogenized a t  pressures of from 1000 to 4000 
pounds utilizing a piston homogenizer with the conventional plug type 
ralve. Pressure for pressure the former type of valve produced a much 
more efficiently homogenized milli than the latter type thronghout these 
studies. 

Homogenization i n d e x  and c t i d  tension.  One of the objects of the 
homogenization of milk is to reduce curd tension and produce a more di- 

Pasteurizing treatinent Pasteurizing treatment 
Differ- Sn~ilple 

l6O~F. -  I C I  143. I ? .  160°F.- 
30' 30' 30' 

index 
7.9 
7.1 
6.7 
5.3 
5.3 
5.2 
5.2 
3.8 

Differ- 
e11-e 

index 
6.7 
6.4 
8.2 
4.2 
5.7 
5.4 
4.0 
1.1 
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gestible product. I t  has been frequently stated that homogeniziilg pressures 
in excess of approximately 2500 pounds (piston machines with plug type 
valve) have relatively little effect in further reducing the tension (1, 10, 12). 
The effects of increasing pressures of homogenization on curd tension and 
on the U. S. Public Health Service index are illustrated in figure 2. These 
data represent averages obtained with the same lots of milk used for table 
6 and inclncle the same two pasteurization treatments. The average curd 
tension of the raw milk utilized was 41 grams. 

Figure 2 shows very definitely that curd tension drops sharply on ho- 
mogenization, even at low pressure but that increasing pressures cause only 
a small additional reduction which becomes negligible when pressures be- 

I I 
Low Medium High Very Ntgh 
Pr.srure Pr.ssu~e Prersurc Pressure 

FIG. 2. Effect of increasing pressures of homogenization on curd tension and on the 
U.S.P.H.S. l~omogenization index. 

tween "medinm" and "high" are used (approximately 2500 pounds with 
plug type valr-es). The U. S. Public Health Service indices, on the other 
hand, continue to show decreases up to the "very high" pressure levels 
(35064000 pouncls with plug type valves). Tlie curd tension is no longer 
significantly afl'ected by increasing pressures at  a point which fails to pro- 
duce homogenizecl milk co~iforming to the U. S. Piiblic Health Service defi- 
nition. I n  fact the indices range from 6.0 to 10.0 at  this point, averaging 
about 9.0 with the "pipette" method of separating and about 7.0 with the 
1 6  siphon-opeaing-LI" . method. I t  is felt that this constitutes goocl evidence 
for the colltention that the U. S. Public Health Service definition of 110- 
lnogenized milk is unnecessarily stringent. 

The Frrrrall ilzdcx of hontogenization.  A number of samples of mill< 
homogenized at various levels of efficiency, for which U.S.P.H.S. indices 
(using the siphon-opening-up method) had been obtained, were examined 
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lulder tlle microscope and Farrall indices determined using the modified 
procedure previously described. A rather good correlation between the 
two indices was obtained as shown by figure 3. The Farrall values, hoxr- 
ever, were considerably lower than have previously been reported (3, 5) 
due probably to the modifications employed. 

Mill<, sufficiently homogeizized to reduce its curd tension to the practical 
minimum, was found to have a Farrall index of 12.0 or less, eqnivalent to a 
U.S.P.H.S. index of approximately 8.0 or under, when determined using the 
L 1 sipholi-opening-up" method of separation. 

7. I L o w  Pressure \ / 

m 
0 10 2 0  30 4 0  5 0  60 

FaRk'ALL INDEX (MODIFIED) 

FIG. 3. Relationship, between Farrall index of homogenizatipn and the U.S.P.H.S. 
index. 

The Farrall index is no less subject to the idiosyncrasies of the technician 
than the U.S.P.H.S. index. The procedure is highly conventional and some- 
what tedious but the important advantages are that the results are immedi- 
ately available, they are apparently not affected by the heat treatment used 
and n much smaller sample is required. 

SUMMARY AND CONCLUSIONS 

The U. S. Pnblic Ilealth Service definition for homogenized milk is prac- 
tically meaningless because it does not specify in detail the procednre to be 
followed in separating the upper 100 cc. from the remaiiicler of the quart 
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bottle and because i t  does not state the temperature a t  which the bottles 
must be held during the 48-hour gravitation period. 

Differences of as much as 100 per cent in the U.S.P.H.S. index are found 
when different, commonly used, methods of separating the upper layers 
from gravitated quart bottles of homogenized milk are employed. Vari- 
ations of about 25 per cent and 30 per cent, respectively, are noted n-hen the 
storage temperature is 32" F. and 50' F. as compared with 40' F. 

The most consistent and satisfactory method of accomplishing the sepa- 
ration of the upper layer of homogenized milk in gravitated bottles and the 
method which best lends itself to exact description is that termed the "si- 
phon-opening-up" method in this study. A sketch of this siplion al3pears 
as figure 1. 

A storage period of 24 hours for gravitation in place of 48 liotlrs gives 
U.S.P.H.S. indices which are roughly one-half the 48-hour values. It ap- 
pears that a 24-hour storage period might be employed with an appropriate 
adjustment of the expected index, as a means of reducing the time required 
to obtain results. 

Samples of homogenized milk allowed to gravitate partially map be re- 
mixed and stored for 48 hours without appreciably affecting the U.S.P.H.S. 
index. 

High pasteurizing temperatures lower the U.S.P.H.S. indices of milk 
~Ghich has not been well homogenized. The effect on well-homogenized milk 
however is negligible. 

Milk homogenized so effectively that the U.S.P.H.S. index is less than 
10.0 in general will not show a further reduction in curd tension by elevating 
the homogenizing pressure, although the index mill become progressively 
lower as the pressure increases up  to 4000 pounds with the usual piston tppe 
homogenizers. Thus an insistence on a U.S.P.H.S. index of 5.0 does not 
result in a product with significantly lower curd tension than could be had 
a t  an index of 10.0, but i t  does require the use of excessive pressures of 
homogenization which depreciate equipment more rapidly. 

If a definition df homogenization based on gravitation is to be used, then 
it seems desirable to raise the required index to 7.0 or 8.0 and to specify the 
"siphon-opening-up" procedure for removing the upper layer of inilk as 
~vell as to specify in detail its manner of use.3 

The Modified Farrall index of homogenization, as described, correlates 
quite well with the U.S.P.H.S. index. It has the advantage of giving im- 
mediate results and is probably a more accurate measure of the degree of 

3 Since this paper was written, the U. S. Public Health Service has announced a 
change in the definition of homogenized milk as contained i n  the "Milk Ordinance and 
Code." The allowable percentage difference between the f a t  content of the top 100 cc. 
of milk and the remainder in a quart container after 48 hours standing has been raised 
from 5 to 1 0  per cent. PTo specifications regarding the temperature of gravitation or the 
method of removing the upper layer, however, has been incorporated. 
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homogenization inasmuch as the size of the f a t  globules is the criterion 
rather than their ability to rise, which ability is affected by some factors 
other than size. 

,4 definition of homogenized milk might be stated in terms of the Modi- 
fied Farrall index in which case a value of 12.0 would appear to be a 
satisfactory limit. I n  such an event the gravitation method could be em- 
ployed as an approximate method by those not equipped for determining the 
Farrall index. 
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FACTORS AFFECTING THE DEVELOPMENT O F  ACIDITY IN 
PASTEURIZED SKIM MILK INOCULATED WITH 

COMMERCIAL LACTIC STARTERS* 

N. S. GOLDING, H. AMUNDSON, AND R. 0. WAGENAAR 

The State  Collrge of Washington, P~~l lmaia ,  Washington 

INTRODUCTION 

A11 active starter is generally considered one of the prerequisites for 
nlalring a high quality cheese. Slow starters have caused difficulties in 
coinillercial plants and several theories as to what nlay be the cause of the 
1 L  slowing up" of the activity of starters have been formulated. The inability 
of certain strains of streptococci to grow a t  cheese scalding temperature 
appears to be a cause of slowness in cheese malring (7, 8, 17). The presence 
of a bacteriophage also has been given as a cause for slow starters (1, 9. 19). 
Multiple strains of streptococci are less susceptible to attack by phage than 
when only one or two strains are present in the cnltnre (1, 9, 19). Slow 
starters develop sooner with light inoculations, than when heavy inoculatioii 
is practiced (1, 6, 20). The phage is introduced by air contamination (21) 
and has been found associated with equipment, walls ancl floor which have 
come in contact with whey (9).  Aeration of the milk is a possible source 
of slow acid development (6, 17, 20). 

Highest quality milk of high total solids is desirable for starters (2, 4, 
10). The presence of certain "non-acid" streptococci is given as a cause of 
slow acid production (3, 16). Mastitis milk will slow up the development of 
acid by the starter orgallisms ( 5 ,  14). Proper pasteurization of the mill\: 
\?-ill partially overcome this retarding effect in some sainples (12). The 
exact procedure to which milk is subjected during pasteurization ancl cool- 
ing prior to incubation is of prime importance (6, 15). Milk of late lacgta- 
tion is suggested as one of the causes of slow starters (6). Constant orer- 
ripening of the starter is suggested as a cause of slow acid development (4).  
Hon~ever, Dolby (7) has shown that, given the right treatment, thrre should 
be no difficulty in proclucing cheese of normal acidity usiilg starters of 
widely varying activity. 

Whitehead ancl Cox (18) state that the organisms selected for active 
starters mnst have two properties ; " (a) They mnst be active acid forillers a t  
temperatures of 20" C. to 30" C. (b) They must be relatively unaffected in 
their own growth and morphology a t  37" C." Whitehead and Cox (13) 
describe a method for determining the relative activity of starters. The 
principle of the test is to simulate the cheese malring process and compare 
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the relative (not the actual) amounts of acidity developed in milk from the 
same source by the several starters being compared. Acidity titrations 
are inade at several definitely spaced time intervals, up to the time of salting 
the curcl. By this method, the relative activity of the starters undergoing 
observation can be determined accurately. Whitehead (16) suggests that 
the milk usecl for starter propagatioii should also be checlrecl frequently by 
using a starter having vigorous activity. 

The object of this study was to cleteriiline the effect of several different 
factors on the clevelopment of acicl in pasteurized slrim milk inoculated v i th  
conlinercia1 lactic starters. 

MATERIALS AND METHODS 

Milk. Gracle A pasteurized sltim milk was used for all the experiments 
and for the preparation of the starter. The inilk ranged in acidity from 
0.15 per cent to 0.175 per cent, and had a pH range of 6.55 to 6.70. The 
quality of this milk was such that when held a t  86' I?. for 8 hours, it  did not 
show a nleasurable change in acidity. 

Origin of  stal-ters. The starters used were originally prepared from com- 
mercial starters as follows: 

A. A coiumercial lactic fernien: cnlture in powder form. 
B. A coinniercial lactic ferment culture in liquid form. 
C. A comn~ercial lactic butter culture in liquid form. 

Daily preparation of  starters. The starters were transferred either 
daily or on alternate days and incubated a t  'iOO to 72' F. Soon after the 
starters hacl clotted, they mere cooled in a refrigerator a t  31° F. The 
starters were carried in skim milk with frequent transfers for a period of at 
least one month before the experiments were commenced. The following 
procedure was used in preparing the starters for an experiment: 80 ml. of 
pasteurized slriin milk were measured into a 125 ml. Erlenmyer flask, corered 
with butter paper and the whole steamed one hour in an Arnolil steain 
sterilizer. The flaslis were then cooled in running cold water and placed in 
the 31°F. refrigerator until reqnired for inoculation that evening. As 
required for use, each flask of milk was raised to 'iOO F., inoculatecl with 
1 per cent of the reqnired starter and incubated a t  from 70" to 72' F. By 
varying the time of incubation, fresh starters IT-ere obtained at different 
acidities. The refrigerated starters, tables 1 and 2, ~vere held 24 hours at 
31' F. after clotting. 

Tifvafable  acidity. The titratable acidity was determined by the method 
given in tlic Laboratory Manual (11) using a 9 gram sample. The results 
vere espressecl as percentage lactic acid. 

pH tests. A Beclrinan pH meter (Industrial Nodel M) n-ith glass elec- 
trode was used ill malrii~g the reaclings. All pH cleterminations were inade 
a t  25" C. ancl expressed at that temperature. 
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Pzcrity of starters. At intervals during the experiments the starters 
were examined for purity by the catalase test, ~nicroscopically using the 
Gram stain, and for coli organisms by the presumptive test using Bacto 
Brilliant Green Bile 2.0 per cent. 

To determine the effect of various factors on the rate of acid development 
by starter in skiin milk the following procedure was used : pasteurized skim 
milk was obtained the preceding day in a sterile can and sto'ed overnight 
in a 31" F. refrigerator. Next morning, determinations were made of the 
pH and percentage acidity on the milk and starter. One thousand grams of 
the refrigerated skim milk were poured into a sterile two-quart jar and 
inoculated vith 7.5 grams of starter. Uniform mixing was obtained by 
rotating the jar for one minute. For the determination of the temperature 
aciclity curves, in which case more milk was required, a sterile jug holcling 
3.5 quarts was used and mixing was done for one minute with a large sterile 
q~oon. I n  all cases the inoculation of starter was at the rate of 0.75 per cent 
by weight. 

(0. 

!I 1 9' 

a *, li 
a4 

0 80 20 JO I0 20 317 +O JO 60 10 60 90 /00 
nee!,",. 

z-. rn "he<.. 
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FI# I.- Tame Token t o  Meat th. Mdk t o  1 0 2 ' ~  b y  Standlog #n Wotcr at 102.E 
and the nrne to  Cool by Aor tn a 86' F. Incubator. 

Approximately 200 ml. of the cold mixture was poured into the required 
nun~ber of sterile 250-ml. beakers. The acidity and p H  of the inoculated 
colcl milk in the jar was then determined. Checked dairy thermometers 
were placed in each bealrer of milk which was raised to the required tein- 
peratnre by standing in a water bath. The beakers were then covered with 
a lid and placed in the incubator a t  the temperature to which the milk had 
been tempered. At the end of the specified times, the p H  and acidity n-ere 
again determined. 

IVhere cheese making temperatures were simulated, the tn-o beakers of 
the same inoculated milk were held for two hours at 86" F .  One beaker mas 
then placed in the water bath a t  102" F. and raised to that temperature so as 
to be similar to the scalding temperatnre during cheese making (figure 1) .  
The other beaker was held a t  86' F. dnring the entire experiment. After 
the allotted period for the scald the bealrer of milk was placed back in the 
86O I?. incubator for the remainder of the test period so that the niilk 
gradually dropped in temperatnre (figure 1 ) .  
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The effect of temperattire of incz~bation o n  the development of acidity. 
Using the methods as stated, the development of acidity in the skim milk by 
the three different starters a t  8 different temperatures was measured after 
fonr, six, aiid eight hours. Typical cases of the development of acidity 
plotted against temperature are given in figures two, three and fonr, for each 
starter. Figures two, three aiid four show: 

Fig. 2 - Ellcd of T.mp.rature on the Production of Lactic Acid 
by a .75 per cent Inoculation of Commercial Shrhr A 
into Pasteurized Skim Milk. 

1. The nlaximum acid development in eight hours toolr place between 85" 
and 90' F. for all three starters. However, the C starter had the slightly 
higliest optimum. 

2 The developlneiit of acidity a t  77" F. and 95" F. x-as approximately 
one half that of the optimum. 

3. The development of acidity a t  60" F. and 100" I?. n-as insignificant 
di~rinc tlie eight honrs of the test. 

4. There was considerable difference in the rate of the development of 
aciclity by the different starters. The clifference bet~i-een starters remained 
nearly constant during the li7hole period of the study. 

Starter B was the most active in developing acid. 
Starter A m-as nest most actire in developing acicl. 
Starter C was the slowest i11 developing acid. 
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Fig. 3 - EUed of Temperature on the Production of Lactic Acid 
by a .75 per cent Inoculation of Commercial Starter B 
into Parteurired Skim Milk. 

Fig. 4 - E M  d T*mp.ntur*on the Production d h c t i c  Acid 

by .75 per cent Inoculafion d b m m x i l  St.& C 
into Pashurircd Skim Milk. 



914 N. S.  GOLDISG, II. AIIUNDSON AND R. 0 .  WAGENAAR 

T h e  effect of acidity of the  starter and re fr igerat ion  o n  t k e  development  
of acidity a t  86' P. The three starters were developed to four cliffereizt 
acidities by varying the incubation time. Their acidities, as sho~vn in table 
1, cover the usual range founcl in starters used for cheese m a k i a ~ .  The 
development of acidity inocnlation with a starter and a subsequent eight 
hour growth period a t  86' 1". of these starters in skim milk, as given in 
table 1. show: 

1. The three different starters demonstrated approximately the same 
respective activity as they did in the experiments shorn  in figures 2.  3, 
and 4. 

2. I t  is very doubtful if the difference in the derelopment of acidity and 
pH of the milk produced b ~ -  the same starters of varying acidities can be 
consiclered significant when grown a t  approximately optimum temperatnres. 
There is no trend for the high acid starter to  be less ac t i~e .  

3. Refrigeration of the starters for 24 hours by the method u.secl had 
not changed the activity of the starters when grown a t  approsimatel- opti- 
mum temperatures for the development of acid, over that of the same fresh 
starter. 

T h e  effect of acidif!] of t71e starter and re fr igerat ion  on. the  dc r.clol)~~lent 
of acidity a t  clieddar cheese nzalcing temperatzirc. The same starters as 
used in the previous experiment were used to determine the effect of cheddar 
cheese making temperatnres, figure 1, on the rate of develop~nent of acidity. 
The only factor that was different in the data in table 1 from those in table 2 
was tlie temperature a t  ~ ~ h i c h  the milk was held. The development of 
acidity after an inoculation with 0.75 per cent starter and an 8-honr gro~vth 
period a t  cheese making temperatures in shown in table 2. 

1. The three different starters sho~ved that under these temperatnres, the 
B starter was most actire, whereas the A and C were about the same. 

2. The scalding temperature of 102' F. greatly retarded the development 
of acidity in all three cases. 

3. Under cheddar cheese making temperatures refrigeration of the 
starter caused a slipllt retarding of acid develop~nent with thc ,Z starter 
and a quite definite retarding with the B starter. 

The clata in this study on refrigeration of starters are not sufficient. 
The problem of the activity of refrigerated startcrs for cheese making 
requires further investigation due to the number of wrying factorb involved. 
Snch factors are temperature and time of holding tlie starter, ancl tlie use 
to ~ ~ h i c h  the starter is put. 

T h e  effect o n  tlie deve lopn~en t  of acidity b y  difftrc?zces ill t he  fi11le of 
h o l d i ~ ~ g  a t  t he  scalcling temperature.  Since in the previous experiment i t  
vas  shown that a normal scalding time reduced the rate of developnlent of 
acidity, it  was considered desirable to cleterinine ~vhat  would be the effect 

. if the scalding time mere reduced or increased. 
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The results given in table 3 show that the scald greatly reduces the rate 
of acid production as in the previous experiment, table 2. Also, the longer 
the scald, the less acid ~vill be developed in 12 hours. 

TABLE 3 

Ef fec t  on the  development o f  acidity in pastettrizcd skim milk o f  prolonging the t ime of 
holding at  a scalding temperatlire o f  l03O F. 0.75% inoculation used 

starter i Experi- 
I ment 

I I Held a t  8G0 F. for  12 hrs. with the 

I I acidity I acidity I acidity 

Starter 
acidity 

I I I I I I 

* Time held in water bath a t  102O F. 

DISCUSSION OF RESULTS 

Held a t  
8G0 F. 

f i  

Prom the data presented, i t  is shown that the rate of acid development 
by a lactic starter during American cheddar cheese making is likely to be 
affected by: 1. The origin of the starter. 2. The retarding effect of the 
scalding temperature or cook. 3. The time the curd is held a t  scalding 
temperature in the whey after coolring the curd. 

The acidity of fresh starters had little effect on the rate of acid clerelop- 
ment during American cheddar cheese making. However, the data clo not 
consider repeated high acid development of starters. With the greater 
importance of the starter when pasteurized milk is made into Anlerican 
cheddar cheese, it mould be desirable that comnlercial starters have standard 
activity ratings, and a heat tolerance figure, both inade under specified con- 
ditions. Some cheese makers prefer to use very active starters, others, 
medium active, and some slo~v acid producing starters. 

exception of the scalding 
period of 

*I+ hrr. 1 s .  1 ';!3y. scald 

SUMMARY AND CONCLUSIONS 

1. Data are presented to show: 
a. The effect of the temperature of incnbation on the development of 

acidity in skim mill; by comnlercial starters. 
b. The effect of the acidity of the starter on the development of acidity 

during definite periocls a t  86' F. and also a t  temperatures and 
times similar to that of American cheddar cheese making, when 
using pasteurized milk. 
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c. The effect of the time the starter organisms are held a t  scalding 
temperature (102" F.) in skim inillr on their snbseqnent acid devel- 
opment i n  skim milk. 

2. The optimum development of acidity for the three starters used took 
place a t  about 86' F. The development of aciclity a t  60' F. and 100" F. mas 
insignificant during the eight hours of the test. 

3. The acidity of fresh starters in the range usually fouild in  the cheese 
factory had little effect oil the rate of acid developinent in skim milk. 

4. A cooking temperature of 102" F. greatly retarded the developnlent of 
acidity and the longer the starter organisms were held a t  scalding tempera- 
ture, the slo~ver was their snbseqnent ilevelopment of aciclity when returned 
to 86" F. 
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A COMPARISON O F  ALFALFA-BROME GRASS SILAGE AND 
CORN SILAGE FOR DAIRY COWS" 

R. K. WAUGH, S. M. HAUGE, J. W. WILBUR AND J. H. HILTON 

Depart?,ients of Dairy Husbandry and Agriczrltural Clwn~istry,  Purdue University 
Agricultural Experinaent Stat io?~,  Lafayr t te ,  Indiana 

Dairy cows require rations of high nutritive valne for efficient prodnc- 
tion. A major portion of the cow's ration is either pasture grasses or dry 
roughages. The pasture grasses are usually of high nutritive value, being 
especially rich in vitamins. The dry roughages are nsnally of lower nutri- 
tive value because of the loss of nutrients dnring harvesting due to unfavor- 
able climatic conditions. 

Reed and Fitch (20) were the first investigators in this country to study 
the preservation of alfalfa for silage and found that molasses definitely aided 
in preservation of this silage as well as increasing its palatability. Since 
the report of these workers there has been considerable research concerning 
the nutritive value of these silages. 

Many workers have reported that grass or legnme silages and corn silage 
were about equal in feeding valne for milk proclllction. Bender anil co- 
workers (4) found that molasses grass silage mill replace corn silage or hay 
withont any marked change in milk production, and when inolasses silage 
replaced both corn silage ancl ha?:, production was maintained, but there 
was a slight loss in body weight. Atkeson and Anderson (1) found that 
sweet clover silage and corn silage were practically eqnd for milk pro- 
duction. 

Hegsted e t  al. (8)  reported that wlien the protein intake was equalized, 
rations containing corn silage, A.I.V. silage, or inolasses alfalfa silage were 
equally satisfactory for milk production. Similar reports have been inade 
bv other urorkers (4, 16). Hegsted et al. (8) reported better preservation 
of both protein and carotene in the A.I.V. silage than in inolasses silage. 
However Bechdel and associates (3) have recently reported that, after seven 
months of storage, n~olasses silage contained three to five times as much 
carotene as silages preserved with phosphoric acid. Johnson and co-woi-kers 
(12) also reported that the vitamin A potency of bntter was lower when 
cows were fed silage preservecl 11-it11 low amounts of phosphoric acid than 
when preserved by molasses or the A.I.V. method. 

Most investigators agree that the carotene content of leguine and grass 
crops can be better preservecl by ensiling than by drying ancl that legume 
and grass silages usually contain considerable inore carotene than corn silage 
(7, 9, 11, 14, 15, 19, 21, 23). The work on preservation ancl nutritive value 
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of grass silage has been thoroughly reviewed by Bender (5) and Huffman 

(10). 
Although considerable work has been done to determine the relative feed- 

ing values of many grass silages there are no available data on alfalfa-brome 
grass silage. A mixture of alfalfa and bronle grass is becoming important 
as a rotation pasture crop for dairy farms. If this mixture can profitably 
be made into a palatable silage of good feeding quality, its value will he 
even greater. Therefore the purpose of this experiment was to compare the 
value of alfalfa-brome grass silage with corn silage for inilk production, body 
maintenance, ancl as a source of carotene when nsed as a succulent roughage 
for dairy cows. TTTO feeding trials comparing these silages have been 
completed. 

EXPERIMENTAL 

Part I .  Feeding trials. The alfalfa-brome grass usecl in these trials 
was produced by seeding nine pounds of alfalfa aiid nine pouncls of brome 
grass to the acre. The silage was made from the first cutting the second 
and third years after seecling. Blackstrap niolasses was usecl as a preserva- 
tive. Approximately 80 pounds were added per ton of green material as 
i t  went into the silo. The corn silage was made from hybrid corn cut at  the 
usual stage of harvesting corn for silage. The alfalfa-brome grass silage 
was stored in an 8 x 24-foot silo and the corn silage ill a 12 x %-foot silo. 
Both silages were considered to be of good quality. The cows used in each 
of the two feeding trials mere divided into two equal gronps with respect to 
breed, stage of lactation, milk production, aiid body weight. Two groups 
of five cows each were nsed i11 the first trial and two groups of six cows each 
were used in the second trial. 

Group I received corn silage and Group I1 alfalfa-brome grass silage. 
The silages were fed at  the rate of approximately three pounds of silage for 
each 100 pounds of body weight. I n  addition the cows received a limited 
amount of alfalfa hay and a balanced grain mixture consisting of 400 pounds 
of ground yellow corn, 100 pounds of ground oats, 100 pounds of wheat 
bran, 50 pounds of linseed oil meal, 50 pouncls of cotton seed meal, ten 
pounds of salt, seven pounds of ground limestone, and seven pounds of 
steamed bone meal. The grain was fed according to production. The 
length of the feeding trials was ten weeks following a ten-day preliminary 
period during which feeding schedules were adjusted and the cows became 
accustomed to the silages. The average composition of the feeds nsed in 
these feeding trials is given in table 1. 

The results of the two trials are summarized in table 2. I n  the first trial 
the milk production of the cows on alfalfa-brome grass silage was slightly 
higher than the cows fed corn silage. This was reversed in the second trial, 
the corn silage group producing a little more milk than the group on the 
alfalfa-brome grass silage. However, the average daily milk production of 
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TABLE 1 

The average composition of feeds vsed is t71e feeding trials 

the two groups in each trial were closely parallel ancl the differences may be 
considered insignificant. Cows fed the corn silage maintained slightly bet- 
ter body condition than did the cows on alfalfa-broine grass silage. 

Part II .  Vitamilt A awrl carotrl~e stlidies. Since silage is one of the 
most important sources of vitamin A in winter rations of dairy cows, studies 
were made during the secoacl trial to determine the effects of the amount of 

Alfalfa- 

Components brome Corn Alfalfa Grain 1 grass 1 silage 1 l a y  mixture 
silage 

TABLE 2 

A sicn~inar?l of feeding trials (Length of triflls-10 weeks) 

I Trial I / Trial I1 Arerage of two 
trials 

11.6 
13.2 

3.5 4.7 
30.6 5.7 
38.9 64.8 

Moisture ..................................... 
............................ Crude protein 

Ether extract ............................ 
Crude fiber ......................... 
Nitrogen free extract ....... 

silage I Corn 

68.4 1 2.3 
2.3 1.4 

10.4 7.2 
16.0 / 20.7 

Number of cows 

Av. daily mllk 

Ar. daily f a t  1.18 
Total pounds, of 4% 

F. C. M. ....................... 10217.6 
AT. daily 4% F. C. M. 29.2 
Total pounds of grain 

consumed ....................... 3950.0 
Av. daily grain con- 

sumed ............................. 11.3 
Total pounds of hay 

consumed ................. 3323.8 
Av. daily hay eon- 

sumed ........................ 9.5 
Total pounds of silage 

consumed .................. 10102.0 
Av. daily silage eon- 

sunled . . . . . . . . . . . . . .  28.9 
Av. initial bod? weight 

(pounds) ............... 1100 
Av. final body weight 

(pounds) ................... 1111 
Av. ga in  i n  body 

weight (pounds) .... + 11 

Alfalfa 
broine 
silage 

5 
10855.2 

31.0 
413.3 

1.18 

Alfalfa 

, silage 

Alfalfa 
brome 
silage 

11 
20986.5 

27.2 
871.9 

1.13 



carotene in the two silages 11po11 the carotene content of the bloocl plasma 
ancl carotene ancl vitamin A coiltent of the milk fat  secreted by the cows. 
The silages, blood plasmas, ancl butterfats were analyzed for carotene. The 
vitamin A potencies of the butterfats were cletermined by bioassay. 

Silage carotene. The method used for the determination of carotene in 
these silages was essentially that of Beadle and Zscheile (2). The carotene 
was extracted from the samples with iliacetoae in a Waring Blendor after 
~vhich it was transferred from diacetone to heptane by successive extrac- 
tions in a separatory funnel. Carotenols and chlorophyll were removed 
by three extractions with diacetone solution (six per cent water). After 
saponification with 25 ml. of 25 per cent potassium llyclroxicle in inethyl 
alcohol the heptane solution was washed with water until alkali free. The 
varotene solution was the11 dried with anhydrous sodium sulfate and made 
to volume. The carotene values were cleterininecl by absorption a t  a wave 
length of 455 millimicron using a Bausch and Lomb Visual Spectropho- 
tometer. The values obtained by this method were checked ancl agreed 
closely with results obtained by usillg Moore's method (18). The results 
of these carotene determinations are sho~va ill figure 1. 

Carotene Content of Sdaqes 

(dry bass) 

4 Feb. 1 

Date 

FIG. 1. Sl~owing Ll~e earotrnc content of rorn silage and alfalfa-brome grass silagc. 
a t  suecc~saive intervals during the f e e d i ~ ~ g  expt.riment. 

Analyses of the alfalfa-brolne grass silage showed, in general, an in- 
crease in calwtene on successive dates as samples were taken from successive 
depths in tlie silo. The increase of cal-otene in the corn silage, up  to Decem- 
ber third. was definite but not as great as that of the alfalfa-brome grass 
silage. The lorn carotene valr~es of the silages near the top of the silo indi- 
cated that the deterioration \\.as greatest in the upper part and that preser- 
vation was much better in the lower part. 

Blood plasnza c u r o t e ~ c .  Blood plasnia carotenes mere cletermined bi- 
weekly from five cows from each group using Moore's method (17). The 
average blood plasina carotene values for each group are given in fignre 2. 
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The initial blood plasma carotenes 1i7ere fairly high because the cows had 
been on fall pasture prior to the experiment. The blood plasma carotenes 
of both groups declined until about December eighth, after which the corn 
silage group continued to decline, while the alfalfa-broine grass silage group 
began a steady rise. A t  the termination of the stucly the blood plasma 
ralues of the alfalfa-broine grass c o ~ i ~ s  were more than twice the values of 
the corn sila, "e COWS. 

R ~ r t f e r f a f  carotene. The milk from three colvs of each group was col- 
lectecl aeparately for 24-hour periocls bi-weekly, separated and churnecl. 
The butter was rendered at  55' C. and filtered to free i t  from curd and 
water. A weighed amount of butterfat was dissolvecl in heptane, macle to 
volume, and tlie carotene concentration determined by reading a t  455 milli- 
~nicrons. It is recognized that carotene values obtained by this procedure 
inay be solnewhat high due to the presence of some xanthophyll and acid 
formed pigments (13). Blood plasma carotenes by Moore's method (17) 
are probably also correspondingly high. The relationship between average 
butterfat carotene ancl the blood plasma carotene of the three cows of each 
group is presented in figure 2. The carotene values of the bntterfat close1:- 
parallel the carotene values of the bloocl plasma. 

Vitc~ntin A p o f c ~ ~ c y  of btr t terfnf .  For  the deterinination of the vitamin 
A potency of the butterfat, samples were collected a t  three periocls; a t  tlie 
beginning, near the inidclle, and at  the encl of the experiment. Equal 
amomits of bntterfat fro111 two c o ~ i ~ s  of each group were made into composite 
samples. These samplrs \!,ere bioassayed for ritamin A by the usual rat- 
grom-th methods, using United States Pharmacaopoeia Reference Oil diliitecl 
~v i th  Wesson oil as  a standard. 

As shown in figure 2 the vitamin A potencies of the butterfats were 
closely related to the carotene content of the butter ancl blood plasma. This 
graph also slio~vs that nnrler the conditions of this experiment alfalfa-brome 
grass silage was superior to corn silage as a source of carotene. This dif- 
ference became more apparent to~vard the latter part of the experiment. 

DISCUSSION 

The results of these feeding trials indicate that the silage made from this 
alfalfa-brome grass mixture was equal to the corn silage in feeding value 
for milk prodaction. 

A t  the beginning of the feecling period, the alfalfa-brome silage did not 
appear to be as palatable as the corn silage, but after the cows became accns- 
toinecl to the ration, there seemed to be little difference in  palatability 
between the two silages. 

Although there was little difference between these two silages for milk 
ancl bntterfat production, the alfalfa-brome silage had a distinct advantage 
as a s o ~ r c e  of carotene. This became inc.reasingly apparent in the better 



926 R. K. WAUGH, S. RI. HAUGE, J. W. WILBUR AND J. H. IIILTON 

preserved silages in the lower part of the silos. This difference in  carotene 
content was reflected in increased carotene contents of the blood plasmas aiid 
bntterfats and also in  higher vitainin A values of the butterfats. 

I t  may seem peculiar that the differences in carotene contents of the two 
silages were not reflected in  the carotene contents of blood plasmas and but- 
t e r f a t ~  cluring the early part of the experiment. Apparently, the carotene 

r Average Blood Plasma Carofen: I 
of Five Cows from Each Group I 

w + 1 - 
Oct 27 NovD 24 DecB 22 Jan.5 19 Febl 

Date 

FIG. 2. Showing the effect of the silages upon the carotene contents of tllc blood 
plasmas, and thc carotene and vitamin A potencies of the butterfats. 

intakes of the cows were too low to have a marked effect on the butterfat. 
This may be explainecl on the basis of the work of Wilbur, Hilton and Hauge 
(22). They found that when co~vs were fed increasing amounts of'carotene 
there mas no increase in vitamin A potency of the butterfat until the corns 
received a t  least 300,000 Sherman units of vitainin A daily i n  the form of 
carotene. Although 550.000 units claily is requirecl for complete saturation, 
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saturation appears to begin a t  an intake of approximately 300,000 units. 
An intake below this level allows clesaturation. Calculations of the approxi- 
mate carotene intakes show that the cows on alfalfa-brome grass silage hacl 
an intake of 300,000 units or less during November and the first part of 
December. I n  December the carotene intake increased to amounts mell 
above this value, and was reflected in increased carotene and vitamin A con- 
tent of the butterfats. The carotene intakes of the co~i~s  on corn silage were 
below this level throughout the trial and resulted in low carotene and vita- 

0.e as mill A values of the bntterfat. I t  is recognized however that corn sila, 
mell as grass silage varies in carotene content, depending upon stape of 
maturity, methods of harvesting, weather conditions prevailing during en- 
siling and possibly differences in varieties of the plants. From these and 
other studies, it  may be concluclecl that alfalfa-brome silage or other grays 
silages may be important sources of carotene to insure a satisfactory intake 
of carotene for the production of inilk of high vitamin A potency during 
the winter feeding periods. 

SUMMARY 

1. Alfalfa-brome grass silage and corn silage were found to be very simi- 
lar in feeding value for milk production. 

2. The alfalfa-broine grass silage mas higher in carotene than the corn 
silage. This higher carotene content was reflected in higher carotene values 
of the bloocl plasma and butterfat, and in higher total vitamin A values of 
the milk fat  secreted by the co~vs. 
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BLOAT I N  CATTLE AND COMPOSITION O F  RUMEN GASES 

MAX KLEIBER, H. H. COLE, AND 6 .  W. MEAD 

College o f  A g r i n ~ l t ~ c r e ,  University of California, Davis 

Problen~. Ruininants fed exclusively 011 sllccnlent soft feed often 
develop a dangerous inflation of the rumen, resulting from acculnulation of 
gas, a condition lrnovrrn as bloat. According to Cole, Mead. and Kleiber (I) ,  
who experimented on cows with rninen fistulae and made observatiolls in the 
field, "Bloat is cansed not by excessive gas forillation but by interference 
with belching. I t  results most frequently frolll absence of the stimuli neces- 
sary for belching." A11 important condition for normal belching seems to 
he the presence of prickly material in the rumen. Dougherty (2) iloticeil 
that hydrogen sulfide or carbon nlonoxide injected into the rumea "cansed 
a distinct paralysis of the organ  hen sufficient concentratioils were 
reached." He found comparatively large an~oiints of hydrogen sulfide in 
gas and ingesta taken from a heifer that had died of bloat. Olson (3) 
reported later, "The amount of hydrogen sl~lfide in bloated aninlals niay be 
ten to t~venty times that of animals on clry feed" and "Alfalfa uricler certain 
conditions is very high in hydrogen snlfide." According to him, these facts 
suggest that "this gas plays a significant role in the came and death froni 
bloat in the bovine." 

The experiments reported in this paper were carried out in order to 
investigate this possible relation between bloat anil the chemical colliposition 
of rnmen gases, especially the hytlrogen snlfide content. 

EXPERIMENTAL 

111etkod. The storing of moist gas samples for determining small eon- 
centrations of hydrogen sulfide is complicated by the solubility of this gas 
in water or aqueous solutions and by its reaction with mercury. To avoid 
these difficulties, we measixred the amount of gas (as taken directly from the 
rumen) that contains a given amoimt of hydrogen sulfide instead of rising 
the ordinary method of rneasllring the amonlit of hydrogen snlfide in a given 
amount of gas. We thus measured the amount of gas which we liad to 
pump from the rumea through 200 cc. of 0.001 N iodine solution for the 
reduction of the iodine, as indicated by the disappearance of the blue color 
that had been produced in the iodine solution by added starch. With rela- 
tively high concentrations of sulfide and iodine, errorc, occur because part 
of the sulfide is oxidized to sulfate instead of sxllfnr. Since, however, the 
hydroxide sulfide concentration in our absorbing liquid is very low and since 
also the iodine solntion used was only 0.001 normal, this direct ioclometric 
titration of hydrogen snlfied shonlcl prodnce correct resnlts (4). 

Receivcd for publication Februny  20, 1943. 
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The 0.1 N stoclr solution of iodine, prepared according to Treadwell (5), 
contained 12.7 g. iodine and 24.0 g. potassium iodide per liter. It was kept 
in the dark in a bran-n bottle. Just  before the measurements in the field, 2 
ml. of the stock solution was diluted to 200 ml. and 2 ml. of a solution con- 
taining 5 g. of starch per liter was added. The iodine solution was titrated 
with 0.1 N sodium thiosulfate solntion. 

Figure 1 shows the apparatus for pumping rnmen gas through the iodine 
solution. Trocar T, with a side outlet, is inserted into the rumen of the 
c0w.l Stopcock S ,  is tnrned first so that the rumen gas bypasses the 

FIG. 1. Measuring HIS in rumen gas. 

A = dbsorber containing 200 cc. 11 I solu- 
S = Three-way stopcock. 

1000 L =Leveling bulb of gas pump. 
tion with starch. m = Calibration mark on measuring 

F = Trap for liquid. T = Trocar. 
M=Measuring bulb of gas pump 150 cc. 

capacity. 

bulb. 

absorber, entering directly the 150-ml. measuring bulb M while water flows 
from this bulb to the leveling bulb L. When the gas reaches the mark m 
of the measuring bulb, stopcoclr S2 is turned so that raising the leveling bulb 
expels the gas to outside. After 3 bnlbs full of gas have thns been driven 
out, stopcock S, is tnrned so that the rnmen gas, aspired by lowering the 

1 We obtained a sample of rumen gas from a bloated cow by a stomach tube inserted 
through the nose and then counected to our apparatus. For  this operation we are in- 
debted to Dr. John Britton, Division of Veterinary Science. The hydrogen sulfide con- 
tent in  this gas sample was 0.04 per ccut. This value was not used for the calculation of 
OUT means. 



BLOAT I N  CATTLE AND COMPOSITION OF RUMEN GASES 931 

leveling bulb L, bubbles through the iodine solution in absorber A, passing 
a double-action bubbler as shown in figure 1. The apparatus, mounted on an 
ordinary laboratory stand with elongated rod, was easily carried to the 
pasture where the rumen puncture mas performed. 

The number of bulbs full of rnmen gas necessary to bleach the iodine 
solution, multiplied by the volume of bulb M and by the temperature- 
pressure factor, indicates the amount of rumen gas that reduces the 0.2 
milliequiraleizt of iodine in the absorbing liquid. We assume that the 
reducing agent is hydrogen sulfide alone, and thus the reduction of 0.2 
nzilliequivalent of iodine indicates 0.1 millimol or 2.2 ml. hydrogen sulfide. 

The following example illustrates the procednre of calculation : 

Cow 624. Time: October 16, 1942; 2: 30 P.N. Condition: Not bloated. Test 
No. 3. 

Number of strokes of pump for bleaching iodine solution: 13. 
Volume of measuring bulb, 144 ml.; reduced to standard condition, 130 ml. 
Volume of rumen gas bubbled through absorber : 0.130 x 13 = 1.7 liters. 
According to calibration with Na,S,O,, the iodine solution contained 0.85 x 0.2 = 0.17 

equivalents of I. 
Reduction of this amount by H,S indicates 0.85 x 2.2 = 1.9 in]. H,S. 
Since 1.7 liters rumen gas contain 1.9 ml. H,S, 0.1 liter = 100 in]. rumen gas contains 

1.9 
0.1 - = 0.11 ml. H,S. 1.7 

At the end of 3 such measnreinents of the lipclropeiz sulfide content, a 
sample of the sulfide-free gas mas kept in bulb ill and later analyzed for 
carbon dioxide, methane and oxygen in a staizclard Burrell gas-analysis 
apparatus. 

I n  two such analyses rather low inethane ancl correspondingly high 
nitrogen values were obtained. We suspect that in these two cases the 
platinum wire for combustion of methane was kept a t  too low a temperature 
and that this condition resulted in incomplete combustion. This explanation 

is strengthened by an abnormal combustion quotient : CO, formed of 0.13. 
O2 used up 

For methane combustion this quotient should be 0.50. The average quotient 
of our normal analyses was actually 0.515 & 0.017 ml. carbon dioxide per 
ml. oxygen. 

The cows froin which the gas samples were taken were pastured daily 011 
alfalfa together with a group of 5 to 17 other cows. All were in lactation. 
They received concentrates at night. On 5 nights concentrates were the only 
supplement to the alfalfa pasture. Under those conditions at least 1 in 16 
cows bloated on the alfalfa pasture next morning. 011 two days following 
the nights without roughage, gas samples were talren from bloated eovrs; 
on 3 days from cows that were not bloated. One night the cows were given 
fine alfalfa hay. The next day 1 of 15 corns bloated on the alfalfa pasture. 
That day's gas sample was, however, taken from a cow that was not bloated. 
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011 two nights the cows had access to Sudan hay in addition to their normal 
ration of concentrates. There was no bloat on the alfalfa pasture on either 
of the following days, on each of which a sample of rumen gas was taken. 

Results. Table 1 shovs the results from these trials. The data are 
arranpecl approxinlately accorcling to the intensity of the bloat, as observed 
when the gas samples were tal\-en and as measured by the ratio of bloated 
cows to total cows on the pasture. The concentration of hydrogen sulfide in 
the rumen gas ranges from 0.08 to 0.16 per cent. It shows no correlation to 
the intensity of bloat. The inean of the 8 trials is 0.11 + 0.01 per cent 
hyclrogen sulfide. 

This concentration is considerably above those observecl by Dougherty 
(2) ,  TI-120 reports "as niuch as 0.03 per cent hydrogen sulfide in rumen gas." 
Douplierty found an exceptionally high value of 0.15 per cent ill the rumen 
gas taken from a heifer that had died of bloat. This concentration is within 
the ranpe of our results obtained on nonbloated cows. 

TABLE 1 

Coit~position of rii~tzen gas from cotcs on alfalfa p a s t ~ r ~ e  

All our cows were on alfalfa pasture. Possibly cows on other pasture or 
on clry feed have a smaller percentage of hydrogen sulfide in their rnmen 
gas. Our results demonstrate, however, that the relatively high hydrogen 
sulfide concentration in rumen gas of cows on alfalfa pasture does not neces- 
sarily lead to bloat. Most lilrely, therefore, hydrogen sulfide concentration 
plays no very significant role as a condition producing bloat. Conceivably, 
on the other hand, this poisonous gas is in~~olved in the fatal consequences of 
bloat. Any poison that clestroys blood and tissue pigments involved in 
respiration would be particularly dangerous in a condition such as bloat, 
which interferes mechanically with normal respiration. Even the accumu- 
lation of carbon dioxide in the rumen is much more disastrous than the . 
accumulation of an equal pressure of methane or oxygen (1). 

Date 
1942 
Oct. 

27 
26 
1.5 
"3 
10 
14 

'3 
1 (i 

Composition of rumen gas 
volume per cent Roughage 

fednight  
before gas 

Ivas 

taken 

No 
< I  

" 

6 1  

" 

Fine alfalfa 
hay 

Suilan hay 
" ' 4  

HIS 

% 
0.08 
0.11 
0.15 
0.09 
0.12 

0.16 
0.08 
0.11 

Coudition of cons 

COz 

% 
67.8 

66.9 

69.0 

Total 
number 
of cows 

on 
pasture 

6 
6 

16 
13  
16 

15 
18 
16 

CH, 

% 
28.8 

22.1 

Number 
of colrs 
bloated 

3 
2 
6 
2 
1 

1 
0 
o 65.7 1 26.8 

CONS from 
'lThich gas 

was 
taken 

Bloated 
' 6  

Xot bloated 
" 

li I '  

" " 
" L. 

O2 

% 
0.2 

0.4 

0.5 

NI 

% 
3.1 

10.4 

1.0 6.4 - 



BLOAT I N  CATTLE AND COlvIPOSITION OF RUMEN GASES 933 

Only three sainples of rumen pas were completely analyzed. Tlie con- 
ce~ltratioiis of carbon dioxide and methane are within the range of results 
obtainecl earlier (1) .  The concentration of oxygen in the rnnien gas was 
very low. it fact that also confinns previous observations. 

SUMMARY 

The hydrogen sulfide content of the r7iinen gas of bloated and nonbloated 
cons on alfalfa pasture was measured in 8 trials by an iodonletric metliod 
especially adapted for this purpose. 

The rumen gas contained, on the average of 26 titratioas, 0.11 + 0.01 
per cent hydrogen sulfide by volume. There mas no relation between hydro- 
gen sulfide conct.ntration and bloat. 

The rumen gas containecl on tlie average 67 per cent carbon dioxide, 26 
per cent methane, and less than 1 per cent oxygen. The concentration of 
there gases was not related to bloat. 

This result supports tlie theory that bloat is caused, not by abnorlnal gas 
formation. but by a lack of belching. 
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PHOSPHOLIPIDS I N  DAIRY PRODUCTS. 11. DETERMINATION 
OF PHOSPHOLIPIDS AND LECITHIN IN LIPIDS 

EXTRACTED FROM DAIRY PRODUCTS' 

J. C. CRANE2 AND B. E. HORRALL 

Department of Dairy Husbandry, Pz~rdue University Agricultural 
Experiment Station, Lafayette, Indiana 

INTRODUCTION 

I n  a previous paper (2) the application of the Roman method to the 
analysis of extracted milk fa t  for choline was discussed. I n  this article the 
continuation of that investigation with regard to the analysis of milk lipids 
for phospholipids and choline is described. 

REVIEW OF LITERATURE 

There are a number of reviews of the literature pertaining to phospho- 
lipids in milk and its products in bulletin form and in other articles (7, 8, 
10, 14, 15). 

The extraction and isolation of these materials has been reported by a 
number of workers (3, 11, 12, 16, 18, 20, 23). Studies of the phosphorus- 
containing lipids have also been made by Gonld and co-workers (5), Heine- 
inann (6) and Perlman (17). Lobstein and Flatter (13), using several 
procedures of extraction showed that the amount of these substances in milk 
was about 0.03 per cent. They pointed out that the phospholipids formed 
a colloidal complex with the inillr proteins which was insoluble in ether but 
capable of dissociation in alcohol and acetone. Holm, Wright and Deysher 
(8) concluded that phospholipid material was not completely extracted from 
milk unless hot alcohol was first used. They recommended extraction with 
hot alcohol then ether, followed by drying of the water-alcohol-ether extract. 
This residue was combined with the material precipitated from the milk by 
the alcohol, and the whole dried with anhydrous sodium sulfate. The dried 
mass was then extracted with chloroform to obtain the lipids. Holwerda 
(9 )  reported that there is a phosphoric ester present in milk which makes 
'esults based on phosphorus too high. Toyeall (24), and Toyeau and 
Marchebouef (25) stated that phospholipids were not complex with boiling 
alcohol. The use of soaps, such as sodium oleate, freed part of the lipid 
from the protein-phospholipid complex. The Mojoiinier modification of the 
Roese-Gottlieb method has also been used to obtain the fa t  for analysis 
(5, 6, 10, 17), and this method was used in this investigation. 
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Icurtz, Jamieson and Holnl (12) found that  the lecithin-cephalin prepa- 
ration, ~vhich they obtained fro111 dried buttermilk powder, contained 56 per 
cent lecithin. The ratio of lecithin to cephalin to sphi~~gomyelin as reported 
by ICurtz (21) was 8.4 to 4.3 to 1.0. Reward (18), in  the fractionation of . 
lecithin from cephalin by solution in absolute ethanol, obtainetl 38 per cent 
lecithin in the material isolatecl from dried whole millr. 

EXPERIMENTAL 

Whole nlilli samples w r e  first analyzetl. Tllc? fa t  was extra.cted by the 
Mojonnier modification of the 12oese-Gottlieb method using 25 rnl. of each 
ether in the last extraction aucl shaliinp the flasks for  a t  least one minute 
hefore centrifuging. The solvent was evaporated fro111 the f a t  on the hot 
plate nntil  from 96 to 99 per cent of the extract \vas fat,  in some cases a 
vacnnm oven was used. The extract was collecteil from a number of flasks 
and analyzed for  phosphorus ancl choline. I n  the data given here, choline 
is calculatecl to lecithin, using a factor of 806/121. rl.blanli of 0.15 ml. of 
0.01 normal sodium thiosnlfatc was talien in calculating the choline in  eacli 
instance. 

A composite sample of milk, containing 5.35 per cent fat, was analyzecl, 
11sing varying conditions of extraction. The results a re  sholvn in table 1. 

Sall~plc Fat 
hydrolyzed A'iqnot 

Sample 1 was extracted in  the usual manner, as  was Sample 2, but  in 
the latter case choline mas aclcled to the nlillr before it  was extracted i n  the 
form of a solution of cholinc. ehloricle. I n  the case of Sarnple 3, the milk 
was treated with ammonia and alcohol, and then rcflaxecl on the steam bath 
before extraction with ether. The amount of total phospholipicls in  the f a t  
was found to be 0.55 per cent. Hydrolyzates were made ug to  25 ml. The 
arerage agreement bet~reen choline titrations xras 0.05 ml. of thiosnlfate. 
Each milliliter of the 0.0102 normal thiosulfate ~ v a s  taken as  equivalent to 
0.1443 milligrams of choline. The percentage of f a t  in  tlie extracts mere 
96, 96, and 98.5; weights of fa t  used for hydrolysis were corrected to 100. 

Twenty samples of Inilk fro111 col~-s of different breeds were analyzed for  
total phospholipids and choline. The extracted material contained from 
96 to 99 per cent of fat.  The amount of sarnple used for hydrolysis was 
from 3 to 11 grams, the averitpe being about 6 prams. Hydrolyzates were 
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made up to 25 ml. Five of the samples \yere hyclrolyzed in cinplicate, in 
the other cases one hydrolysis for each sample was made. The results are 
shown in table 2. 

TAtBLE 2 

Average valrles for phosplrol~pids L I I  r.t tl.crcterl 111111 ju t  

Ayrshire . .  5 4.30 0.53 0.84 10.71 0.41 0.55 0.31 44 
Guernsey . ; / 5:1; / 0.47 1 0.i6 0.61 1 0.33 1 0 . i l  ' 0.29 1 43 
Holstein ....... 3 99 0.54 0.99 1 0.1 t 0.39 0.61 l 0.30 39 

~~~~d 

Jersey ........... 1 3 1 4.68 1 0.58 / 0.76 / 0.67 I 0.21 / 0.42 1 0.24 1 36 

The average agreement between duplicates for total phospholipids was 
0.056 per cent; between lecithin values the arerage difference was 0.015 per 
cent, and the average difference between titration values for choline was 
0.10 ml. ; the average titration was 3.71 ml. of the thiosulfate. 

The results for cream are shown in table 3. 

TABLE 3 
Average valzies for phosp7iolipids i n  f a t  extracted from cream 

Fat  in Choline per Lecithin Lecithin in  1 cream I phOs~hfO$~ids I gram of f a t  1 in  f a t  1 phospholipids 

N ~ ~ .  
be, of 

samples 

Sweet cream ...... 
Sweet cream ...... 
Sour cream ...... 
Sour cream ......... 
Sour eream ......... 
Sour cream ....... 

Cl~oline per 
gram of f a t  

Low I Righ 

Approx. 35 
Approx. 35 ( 

*rerage 
fat in 
milk 

I n  the case of the first sample, unpasteurized sweet cream of about 35 per 

lecithin 
Total pliospllo- 

lipids in  f a t  

Low I High I Arc. 

cent butterfat was extracted on the large scale. After removal of the solvent 

ygc 2% 
phospho- 

lipids 

to the extent of 99.5 per cent fat, 30-gram samples were hydrolyzed with 5 
normal sulfuric acid, and the acid removed as barium sulfate after the 
hydrolysis. The amount of choliile obtained in the case of fonr such 
samples was from 4.5 to 5.1 milligrams, or a variation of 0.15 to 0.17 milli- 
grams per gram of fat. This represented a variation in lecithin of from 0.10 
to 0.11 pkr cent. The other cream samples represented in the table were 
extracted in the usual way, but using 3 to 5 ml. of cream in the extraction 
flask. Solvents were removed to the extent of 99.5 per cent or negligible 
amounts in the first three samples, and to the extent of 95.2 per cent, 88.7 
per cent, and 82.8 per cent fat in the last three samples. The corrected 
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amount of fat  hydrolyzed in each case is s l i o ~ ~ n  in the table. I n  the case of 
fat  extracted from cream ancl butter, it x-as necessary to hydrolyze the 
ainouizts of fat shown in order to hare a high enough titration value. I n  
the case of the cream samples, a blanlr of 0.15 1111. of N/100 thiosnlfate was 
taken, the average titration difference was 0.14 ml., and there was an overall 
average titration of 3.72 ml. of thiosulfate for the data shown. 

I n  the case of butter samples, one to two grams of the butter were 
extracted in each flask. It was found in the case of experimental butter, 
freshly churned, that from 8- to 10-gram sanlples of the fa t  were sufficient 
to obtain a titration value. I11 the case of soine commercial butter samples, 
it  ~vas  necessary to boil 20 to 40 grains of the fat  with the acid. The results 
for some of the butter samples are reported in table 4. 

TABLE 4 

Average a?nozints of pl~ospkolipids in fat  extracted f r o m  but ter  

T o t a l  Choline per I Leci th in  I Leci th in  in 1 Fat I phospholipids I gram o f  f a t  i n  f a t  pl~ospholipids 

Samples 8 and 9 were taken from San~ples 1 and 2 which had been stored 
for about three months in the cold anci then held a t  room temperature for 
two weeks. Forty grams of fa t  xere used for Samples 8 and 9 to obtain 
titration values of about 2 ml. of 0.0102 normal thiosulfate. I n  the case of 
the other samples 8 to 20 grams mere used. A blank of 0.15 ml. of thio- 
sulfate was used. The average titration value was 3.74 ml. for the data 
S~OTVII, and the average difference 0.08 ml. between duplicates on hydrol- 
yzates. There was no difference between the average values for the total 
phospholipid determinations. 

A number of salnples of bntter~nill< were analyzed for total phospholipids 
and choline. Representative data are given in table 5. 

I n  the case of buttermilk fat, as well as that of skimmilk and separator 
slime, irregular results were obtained in some instances. Thus, in the 
data shown, Yhe average variations between duplicates for total phospho- 
lipids amounted to 0.38 per cent, in other instances agreement to 0.01 per 
cent was obtained. The average difference bebeen choline determinations 
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on llyclrolyzates mas 0.10 ml., and the average titration ralue was 3.25 ml.; 
a blank of 0.15 ml. mas used. Samples hydrolyzed in duplicate also showed 
more differences, but in the case of other products these differences were 
small. Thus, in one case above, a difference of 0.43 milligrams choline per 
gram of fat  was obtained, and in another case, there XTas a difference of 0.21 
milligrams. Since 0.4 to 1.5 grams of estracted lipids mere hydrolyzed, 
these differences represented variations of from 0.14 to 0.24 per cent of 
lecithin in the fat. 

TBBLE 5 

Average values for  phospholipids and lecithin i n  f a t  eztractcd f r o m  buttermilk 

* One sample. 

DISCUS~ION 

The results of table 1 sho\v that there is no inclusion of free choline salts 
in milk in the extracted lipids. Tlins any considerable splitting of choline 
from the phospholipids may be follo~ved. 

I n  the case of milk fa t  from con-s of rarious breeds, the average of total 
phospholipids and lecithin in the fat  is about the same. The range of values 
obtained for each set of c o ~ s  tested sho~ved no variations of interest. I n  
tests on a few cows having mastitis, there was no noticeable increase in 
phospholipid material in the fat  over the amonnt in normal milk. If the 
amount of phospholipids in milk is about 0.03 per cent, ancl 56 per cent of 
this is lecithin, then the amount of choline per gram of fa t  mould be approx- 
imately 0.44 milligrams for 4 per cent milk. This figure is in the range of 
values shown. 

111 the data for cream samples, the amount of total phospholipids and the 
amonnt of choline associated with the fa t  is proportionately less than for 
whole milk fat. The ratio of total phospholipids to lecithin is not signifi- 
cantly different from that for ~~11ole milk fat. 

In  the butter samples one-thircl to one-fourth of the amonnt of phos- 
pholipids and choline was associated ~vith the fat  as in the case of whole 
millr. The results indicated that about 43 milligrains of choline were 
present per pound of the experimental butter. A number of commercial 
butter salnples showecl a rariation of froill 0.01 to 0.10 milligrams of choline 

1 
!! 
3 
4 
4 
5 
6 
7 

Lecithin 
in f a t  

% 
2.72 
5.85 
3.72 
2.54 
2.82 
2.65 
2.50 
1.90 

F a t  in 
buttermilk 

% 
0.99 
0.41 
0.61 
0.52 

L < 

0.71 
0.54 
0.59 

in 
total 

phospholipi,js 

% 
47 
44 
41 
39 
41 
13 
27 
22 

Phospholipids 
in  f a t  

% 
5.79 

13.38 
9.04 
6.50- ' ' 

19.90 
9.10 
8.63 

Choline per 
gram f a t  

WO. 
4.10 
8.79 
5.58 
3.81 
4.24 
3.98 
3.76 
3.10 
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per gram of fat.  The amount of total y1losl)liolipids averaged abont 0.15 
per cent of the fat.  At these lo\\. aamoiints of clioline however, the resiilts 
may be low dne to losses during the analysis. 

Samples of el~aporated mill<, which were estracted, contained from 0.26 
to 0.43 milligrams of choline per gram of fat ,  and from 0.42 to 0.50 per cent 
phospholipids i n  the fat.  

The results for  a few samples of sliimmed nlilli f a t  inclicated that from 
4.0 to 16.8 milligralns of choline per gram of estracted fat  were present. 
The results of table 5 show tlie relatively large amounts of these substances 
present in  bnttermilli fat.  The irregularities in .results ]nay have been 
tliie to non-homogeneoi~s samples, and the fact tliat it was difficnlt to obtain 
clear hydrolyzates fTonl these lipids. Fi i r t l~er  \\.orI; is needed on these 
s~~hstances.  

A sample of colostrnm contained 6.99 per cent fat, of ~vhicli 0.83 per 
cent was phospholipids. The clloline present a m o ~ ~ u t e d  to 0.76 milligrams 
per gram of fat. 

The ratio of lecithin to total phospholipitls averaged 46 per cent for wl~ole 
milli fat,  54 per cent for fa t  from cremn. 48 per cent for  butter lipids. and 
34 per cent fo r  buttermillc lipids. 

Any evaluation of the above resnlts for choline should take into con- 
sideration the limitations of the mrt l~od nsed. These are, the nlethod of 
extraction of the lipids, the l>rohlem of loss of clioline during the procedure, 
especially in the concentration of I~ydrolyzates, and the difficulties i n  the 
perioclide precipitation and titration. Accortling to Rornan (22) i n  the 
range of clloline concentration concc.~.ned in this anal)-sis choline losses u p  
to 10 per cent m a -  be fomid. h nnmber of recovery esperiments in  this 
investigation showed that  from 93 to 102 per cent of the calcnlatecl amount 
of choline was found? with a general average of 97 per cent. This problem 
needs further investigation: since during revovery esperiments in ~vhich 
choline was determined in a soliltion of choline chloride, by the chloro- 
platinate method, the choline solution was evapo~-ated almost to dryness i n  
a stream of nitrogen a t  40' to 50' C. under vacuunl and the residue taken 
lip in  ahsolnte i~lcohol and similarly evaporated twice Inore. I n  these 
instances tlirre was no appreciable loss, for the chloroplatinate determina- 
tion checlred with the amount present by direct 11-eight. 

The difficnlties involvecl in  carrying out the analyses described, indicate 
tliat fnrther work on the phospholipids of nlilk f a t  ~ ~ o u l d  require a study of 
extraction niethotls, the nse of Reiaeclie's salt for choline precipitation and 
tlie avoidance of roncentriitio~is of large ainounts of hydrolyzate. 

Data concerning tlie alno~ults of pllospliolipids and choline present in 
nlillr f a t  for various proclucts a r r  given, and the application of the periodide 
method for the analysis for choline is discussed. 
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The arerage total phospholipids aiid lecithin in the milk fa t  froin corns 
of various breeds was about the same. 

There was no noticeable increase in the phospholipid material of the nlillr 
fat froin the few cows having mastitis than that in normal milk. 

Tlie amount of total phospholipids and choline associated with the fa t  
in creanl was proportioll~ltely less than for ~ i~ho le  Inilk fat. However. the 
ratio of total phospholipids to lecithin Ivas not significantly different from 
that for ~vhole milk fat. 

One-third to one-fourth of the amount of pllospholipids and choliiie was 
associated with the fat  of butter as compared to that in whole milk. The 
rewlts indicated that about 43 milligranis of choline were present per 
pound of experimental butter. 

Evaporated nlillr contained froin 0.26 to 0.43 milligrams of choline per 
gram of fat, and froin 0.42 to 0.50 per cent phospholipids in the fat. 

The ratio of lecithin to total phospholipids averaged 46 per ce& for 
whole milk fat, 54 per cent for fat fro111 cream, 48 per cent for butter lipids. 
and 34 per cent for b~~tterini lk lipids. 
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EFFECT OF GROWTH OF PSEUDOMONAS PUTREPACIENS ON 
DIACETYL AND FLAVOR O F  BUTTER1 

P. R. ELLIKER AND B. E. HORRALL 

Purdsle Agricultural Experiment Station, Lafayette, Indiana 

The cheesy and putrid defects2 of butter are among the most serious manu- 
facturing problems confronting the butter industry of Indiana. Numerous 
reports emphasize the significance of this problem elsewhere. Studies in this 
laboratory indicate that in the surrounding region the putrid defect and 
perhaps in most cases the pronounced cheesy defect are clue to species of 
P.sezido~~zonas putrefaciens.  Certain of the less prononnced cheesy defects, 
however, appear to be due to other related water bacteria capable of soine 
lipolytic and proteolytic action on illilk and butter constituents. 

During preliminary investigations on the nature and cause of these 
defects i t  was repeatedly noted in butter containing neither salt nor starter 
that the first apparent change produced by Ps. putrefaciens was loss of the 
typical full, clean odor. The butter at this stage appeared to have com- 
pletely lost its normal odor and instead was characterized by a distinctly 
flat and in some cases by a slightly "oxidized-like" odor. 

When butter was made with added diacetyl, the occurrence of cheesy 
or putrid defects was invariably preceded by almost complete destruction 
of all diacetyl aroma. The obvious conclusion was that Ps. pzrtvefaciens and 
possibly related organisms destroyed the compounds essential to high aroma 
of butter. The ability of Ps.  putrefaciens to destroy added diacetyl in milk 
and butter was therefore studied. 

IIISTORICAL 

The subject of cheesy, also soinetimes referred to as putrid, rabbito, sur- 
face taint, fetid, or limburger defect in butter has been reviewed (2, 3, 5, 6, 
7, 14, 23). These papers, with many others, indicate the widespread occur- 
rence of this general type of defect. 

Considering the tremendous voluille of research on production of aroina 
compounds in dairy products and other foods, comparatively few reports 
are available on the effect of microorganisms on diacetyl. Neuberg ancl Nord 
(13) and Napelschmidt (12) demonstrated the ability of yeasts to reduce 
diacetyl to 2,X-butylene glycol. Michaelian and co-workers (10) noted a 

Received for publication February 24, 1943. 
1 Published with the approval of the Director of the Agricultural Experiment Station 

as Journal Paper No. 43. 
2 The defects referred to in this paper have, in erery case, been prodoced by bacteria 

growing in the butter after its manufacture ancl should not be confused with the cheesy 
defect of cream which may be carried into butter. 
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rapicl decrease of diacetyl in a well-ripened bntter culture when neutralizecl 
to a low acidity and held a t  a temperatnre favorable for de~elopment of 
citric acid fermenting streptococci. Subsequent studies (4) showed that 
Xtreptococc~cs citrovorlrs and Streptococcus paracitrovor~rs reduce diacetyl 
to acetylmethylcarbinol and 2,3-butylene glycol. Wiley et  al. (21) reported 
that betacocci produced cliacetyl rapidly ancl then actively destroyed it. 
Virtanen and Kontio (20) investipated the action on diacetyl of various 
microorganisms isolated from butter. Diacetyl ancl acetylmethylcarbinol 
were added to sterile milk and respective lots inoculated and incubated a t  
19-21" C. for periods up to 160 honrs. B. plcl~ctatunz destroyed about 90 
per cent of both coinpo~ulds. B. v~clgat~cs  destroyed 30 to 50 per cent of the 
diacetyl but only 9 per cent of the carbinol. A mixture of yeasts destroyed 
30 to 40 per cent of the diacetyl and as much as 30 per cent of the acetyl- 
methylcarbinol. Certain strains of the colon-aerogenes group, green fluo- 
rescent bacteria and a number of species of aerobic spore formers are able 
to destroy acetylmetllylcarbinol (22). 

Slatter and Hammer (18) ancl Prill and Hammer (16) observed both 
increases and decreases in the diacetyl and acetylmethylcarbinol content of 
unsaltetL butters made from sweet cream with a bntter culture. Salt ap- 
peared to prevent significant increase or decrease of diacetyl and acetyl- 
methylcarbinol. However, in one lot of butter containing only 0.75 per cent 
salt there occurrecl a relatively rapid disappearance of these compounds. 
The increases and decreases mere attributed to aroma bacteria from the 
starter. Toth (19) reported that in bntter prepared from sour cream, 
diacetyl increased for some days dnring storage and later decreased. In 
bnttrr from sweet cream a constant decrease took place dnring storage. 
According to Mohr et 01. (11) the diacetyl content of butter during storage 
may remain constant or may decrease. In one trial they noted a pronounced 
decrease of cliacetyl in unsaltecl but not in salted batter stored a t  10' C. for 
10 clays. The diacetyl content of saltecl and unsaltecl butters decreased a t  
about the same rate when the butters were stored a t  - 20' C. Runger (1) 
reported increases followed by decreases of diacetyl in bntter. 

Some investigators (8, 9, 17, 23) have indicated that diacetyl has an 
inhibitory effect on bacteria. The inhibiting effect of diacetyl on growth of 
various organisms in sterile slrim milk has been obserred by 115. However, 
the inhibiting concentration., were higher than would occur in average 
bntter. 

EXPERIMENTAL 

The apparent ability of putrid bntter organisms to destroy diacetyl was 
noted both in commercial salted bntter ancl in unsalted laboratory samples. 
Since in laboratory ch~lrnings the usual percentage of salt appeared to 
inhibit development of Ps. p~r t re fac i c f~s ,  no salt \!-as added to the experi- 
mental butter. Under commercial conditions the salt sometimes provides 
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less assurance of coiriplete inhibition of this organisin than uncler laboratory 
conditions. 

Sterilized cream in 2000-ml. quantities was churned a t  about 7.2' C. 
(45" F.) in steri1e"'Dazey" churns. The butter was inoculated with Ps.  
p t t t re fac ie~ls  by adding a sufficient quantity of a 24-hour beef infusion broth 
culture to provide about 1,000,000 cells per 1111. of mash water. After one 
washing with either sterile or contaminated water, the butter mas worked 
in the chums with large, sterile, inetal spoons. A volume of water equal 
to the original volume of cream was used. This appeared to adequately 
wash the bntter granules and the large number of organis~ns in the water 
provided sufficient inoculation of the butter. 

Diacetyl in the form of starter distillate was added to the bntter after 
washing and partial working. Five per cent of starter was added a short 
time before churning to some lots of cream. The starters used did not 
appear to have a high aroma, but the butters prepared from then1 always 
had a desirable aroma. After thorough ~vorking, the butter was placed in 

0 - 4 7 

DAVS OF STORAGE A T  2I.I'C. ( 7 0 P F . )  

FIG. 1. Effect of grolvtl~ of Ps~iir701ilo~ra.s pcitrefaciens on dixeetyl added in the form 
of starter distillate to butter. 

approximately 100-grain amounts in sterile 4-ounce sample jars and stored 
a t  21.1' C. (70' F.). Sainples mere examined for odor and flavor, daily, 
and for diacetyl content on the clay of preparation and again after 4 ancl 7 
days of storage. The method for determining diacetyl was essentially that 
of Prill and Hammer (15). 

Figures 1 and 2 present a summary of the results of several experiments. 
The analyses substantiatecl earlier observatioiis on loss of aroma in butter 
due to growth of P s .  p u f ~ e f a c i e n s .  Within 7 days a t  21.1' C. the diacetyl 
content was reduced from 0.109 mgnl. to 0.034 mgm. per 100 gm. In the 
sterile control only a slight drop occurred during the 7-day period. 

The diacetyl contents of the starter butters mere comparatively low. One 
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evident reasoil for this was the fact that the starter culture employed had 
a low diacetyl content. Also the fact that the starter Ivas added only shortly 
before churning undonbtedly resulted ill the bntter carrying over less 
diacetyl from the starter than would have been true if starter and cream 
had been ia  coiltact for a period of several hours. 

The starter butter containing no Ps. pzrtrefaciens showed a slight increase 
in diacetyl. Such increases were noted ill othe' experiments. I n  some 
samples containing starter plus added starter distillate, marked decreases 
occurred. This might be expected in the light of other reported iavestiga- 
tions. When Ps. pufrefaciens was present, the diacetyl in starter butter 
clecreasecl slightly. The main purpose of adding starter in this study was 
to determine the effect of Ps. p7ctrefacic~ts on diacetyl in butter ~vlien its 
activity mas inhibited by starter bacteria. Cultures of Streptococc~~s lactis 
added in the same nlaililer as starter cultures also effectively inhibited 
development of Ps. pz~frefaciens. 

The aroma and clean, full flavor of both starter and ullinoculated starter 
distillate samples were maintained throughout the storage period. Samples 
of inoculated butter coiltainillg starter distillate became flat and lost all 
aroma in 24 to 48 hours ailcl ~vithin several hours thereafter became defi- 
nitely putrid. 

DAYS OF STORAGE AT 21.1°C. (70°F.)  

FIG. 2. Effect of Pseudomonas p~itrefaciens on diacetyl in butter made with starter. 

Results of other experiments showed comparatively rapid destrnctioil of 
cliacetyl at refrigeration temperatures when active clevelopmeilt of Ps. p ~ t r e -  
facie~zs occurred in the butter. I n  one such trial the diacetyl coilteilt fell 
from 0.080 mgm. per 100 grams of butter to 0.040 mgm. in 4 days at 7.2' C. 
and in the correspondiag sample a t  21.1' C. i t  fell to 0.025 mgm. in 2 days. 

DISCUSSION 

I n  general the results inclicatecl relatively rapid destruction of diacetyl 
in butter under collditions favorable to the growth of Ps. putrefaciens. The 
rapid disappearailce a t  7.2' C. (45" F.) coiilcided with observatiolls on com- 
mercial samples that developed a cheesy or putrid defect under iiormal 
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storage and retail coiiditiolls. I t  is probable that Ps. pufrefacietts rapidly 
destroyed the diacetyl in the aqueous phase. Diacetyl in the fat  phase may 
have been sufficiently protected so that little was affected by the organisms. 
This explanation might account for the complete lack of aroma follo~ving 
growth while one-third to one-fourth of tlie original cliacetyl still remained 
intact in the butter. 

The cliacetyl contents of starter butters, both control and inoculated, 
were low. Nevertheless the butter hacl a definite, pleasant aroma. It is 
possible that the arolna in the starter butter was enhancecl or illaintainecl by 
continual slow production of cliacetyl cluring storage of tlie butter not only 
in the control sample but also in that n-here Ps. putrefaciens was slightly 
active. I n  the non-starter bntter containing Ps. ptrfrefaciens the opposite 
condition may have been true, namel~-, the organisms destroyed all diacetyl 
that might have been able to contribute to the aroma of the bntter. 

I t  has been suggested that cliacetyl may be the component that enables 
butter starters to inhibit development of Ps. ptitrefacie?~~ in butter (23). 
The 1015- diacetyl contents in the starter butter, however, suggest that i t  is 
the activity of the lactic acid bacteria (probably lactic acicl production) 
rather than presence of diacetyl that inhibits action of Ps. pzctrefaciens in 
butter made with starter. The ability of Streptococctcs lactis alone to inhibit 
PR. plrtrefaciens in butter further substantiates this conclusion. 

One fact that should be borne in nliilcl is that commercial butters present 
a somewhat different problem than laboratory churned samples. For ex- 
ample neither salt nor starter definitely insures the inhibition of Ps. pzitre- 
faciens in commercial bntter. Various factors such as methods of \vorliing, 
printing, storage and distribntion influence the activity of the microorpan- 
isms involved. However, the close correlation between changes occurring 
in con~mercial and laboratory sainples definitely indicates a similarity in the 
sequence of changes taking place under the two different conditions. 

One of the most troublesome angles in this problem, particularly to the 
creameryman who has been withont the technical advice of a control labora- 
tory, has been the failure to recognize the nature of the defect caused by 
Ps. pirtrefaciens and related bacteria. The cheesy and putrid defects some- 
times have not been recogiiized by the butter manufacturer or handler 
except where they have progressed to an advanced stage. Possibly the term 
surface taint would be more suggestive for this defect; however, the so-callecl 
cheesy or putrid defect is usuall- not confined to the surface. Many com- 
mercial samples received in this laboratory or piclred up in retail outlets 
appear to run through the whole series of changes to the final cheesy or 
putriel state only after periods considerably longer than they ordinarily 
would be stored in the household refrigerator. This means that such sam- 
ples, when in the hands of the creaineryman, ~rholesaler and retailer, and 
often the final purchaser, show only a flat, disagreeable odor and flavor 
clifficult to identify. Many creainerymen are aware that their butter is off 
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in flaror but recognize it only as flat. Par t  of a recent large shipment was 
'eturned to one manufacturer with the coinplaint that it was "flat and 
metallic." This butter had a pleasing, full flavor with high aroma a t  the 
time of shipment from the creamery. The cause of this "flat" flavor was 
Ps. pzctrefacielzs. This fact was indicated by bacteriological examination 
and also because the "flat" flavor was followed by the development of a 
typical putrid flaror. This type of flaror defect seems more common in 
commercial butter than is generally realized. Results to be published later 
indicate that species other than Ps. pzrtrpfacia~~s and the aroma bacteria may 
destror diacetyl in butter. 

The "metallic" flavor illentioiied above may hare been confnsecl ~vith the 
tallowy flavor reported by Toth (19) ancl others to accompany reduction of 
cliacetyl in butter. I11 such occurrences the f a t  apparently is oxidized. 
When the masking effect of a strong aroma has been removed by the action 
of microorganisms or other factors, a tallowy or oxidized flavor might be- 
come more apparent. On the other hand our studies and those of others 
(23) inilicate that an osidation of certain compounds in the butter may 
possibly be due to Ps. p~rtrefaciens. The flavor developed would nndoubt- 
edly be masked by the prononnceil cheesy or pntrid flaror following active 
growth of the organism. 

SUMMARY 

Observations oil both coininercial and laboratory sanlples of bntter in 
which Ps. plctrefacie11.s developed showed that the first apparent stage of 
decomposition by this organisin was a complete loss of typical butter aroma. 
The butter becaine flat in oclor and flaror. This stage was then follo~~~ecl by 
development of typical cheesy or pntrid flarors. 

Chemical analyses indicated that clurinp a 7-day storage period at 21.1' 
C. the diacetyl content of the sterile control bntter samples remained fairly 
constant. More than half the diacetyl mas destroyed under the same con- 
ditions in similar lots of butter contaminated with Ps. pz~frefaciens. 

The diacetyl content of bntter prepared with starter and contanlinated 
with Ps. ptctrefacielzs remained relatively stable over a 7-day storage period 
a t  21.1" C., although some destruction of diacetyl occurred. 

Results and observations indicate that the ability of Ps. pufvpfaciens and 
other organisms to produce a flat-flavored butter is perhaps nlore prevalent 
than is commonly realized. 
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THE EFFECT O F  COCOA UPON THE UTILIZATION OF THE 
CALCIUilI AND PHOSPHORUS OF MILK* 

W. 8. MUELLER AND MARILYN R. COONEYl 

Ma~sach~~se t t s  State College, Amherst, Mass. 

To what extent the chocolate flavoring material affects the nntritire 
value of milk is a question which has been the subject of investigation 
( 9 , l l .  12, 13) but has not yet been completely answered. Numerous investi- 
gations (3, 5 ,  6, 16, 17, 19) have shown that the calcinm of spinach, beet 
greens and other oxalic acid-rich vegetables is poorly utilized. Therefore, 
the presence in cocoa of considerable quantities of oxalic acid (1, 7, and 
this stucly) suggested the possibility of its interference with the utilization 
of the calcinm of the nlilk or of the diet. 

Since calcium is one of the minerals most often lacking or a t  a border- 
line level in the modern diet, and since cocoa and chocolate flavored foods 
are used so widely, it  seemed advisable to determine whether or not cocoa 
interfered with the absorption and utilization of calcinm. It also seemed 
aclrisable to determine whether or not cocoa interfered with the absorption 
of phosphorus, since milk contains a liberal amount of this important mineral, 
which is llutritionally closely connected with calcinm. 

EXPERIMENTAL PROCEDURE 

Nine litters containing 63 albino rats 25 to 27 days of age were selected 
for the experiment. The animals of each litter were grouped according to 
weight and sex into groups of three. One rat  of each group was sacrificed in 
order that the calciuii and phosphorus content a t  that age might be deter- 
mined. One of the remaining animals was fed whole milk powder and 
sugar, or Diet I, and the other was fed whole milk powder, sugar, and cocoa, 
or Diet 11. The composition of both diets is given in table 1, and the analyses 
of the cocoa powder and whole milk powder used for this study are given in 
table 2. d slightly modified method of paired feeding was used throughout 
the experiment. All animals within a pair were fed the same amount of 
basal ration (milk powder, sugar and mineral mixture) so that the only 
variable in the ration was the cocoa fed as a supplement. Slight differences 
in calcium and phosphorus content of the two diets were due to the fact that 
it  is very difficult to equalize calcinm and phosphorus content and caloric 
value, and maintain the proportions of a representative chocolate milk. 

Receired for publication March 3, 1943. 
" Departments of Dairy Industry and Home Economics Nutrition cooperating. 
1 This article is based upon a Master's thesis presented to the Graduate School by 
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Experiment Station. 

95 1 



952 \V. S. 3IUELLER AND MARILYN R. COONEY 

The required amount of cocoa for Diet I1 was nlisecl with the basal ration, 
and 0.24 grams of basal ration (Diet I )  was fed for each gram of the cocoa- 
siipplementecl ration (Diet 11). This feeding proceclnre has the advantage 
in that it eliminates ~1.eiphing and misin: daily portions of the cocoa supple- 
ment ~ ~ i t h  the basal ration. The basal ration intalre of a pair was restricted 

TABLE 1 

Coinposilion of diets* 

* The eompositiol~ of the diets is given as amount of eolistituents in 84 gmms of Diet 
I and in 100 grams o f  Dirt 11, hecnuse a modified method of psirecl feeding xvas usrd in 
which 0.84 gram of Diet I was fed for every 1 gram of Diet 11. A more detailed rspla- 
nation for this procedure is given in the test. 

Note:-Fe, Cu, and Mn mere fed to both groups as explained in the test. 

Whole milk powder . . . . . . . . . . . .  
Cane sugar . . . . . . . . . . . . . .  

...................................... Cocoa powder 

to the amount consumed b -  the inember eating the less, which in most 
instances was the animal recei~ing the cocoa cliet. However, an attempt 
was made not to feed more than the amount which ~ ~ o u l c l  be eaten within 
24 hoi~rs. The ~ ~ h o l e  ~nill; povder was used because it has nlanp obvious 

Annl!lsrs of cocon n ~ i d  ~rltolc ?,till; powder 

Amount in 84 grams of 
Diet I--control diet 
(Whole milk powder 

+sugar) 

.qnla. 
52.90 
31.1.0 
0.00 
-- 

Constituents Cocoa T6'11olc milk pov-der 
- pp 

per cent , Per cent 

Amount in 100 grams of 
Dirt 11--cocoa diet 
(Whole milk powder 

+ sugar + cocoa) 

gnl.9. 

52.90 
31.10 
16.00 

0.4655 
0.3968 

1.17 

Caloric value 390 Cal. 
. - 

Theohromine . . . . . . . . . . . . . .  
Caffeine ....................... 

. . . . . . . . . . . . . . . .  Osalic arid 
. . . . . . . . . . . . .  Filler 

0.4911 
0.5152 

0.95 

435 Cal. 

* Nitrogen (minus the theobromine and raffeine nitrogen) x 6.05. 
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atlvantapes in c ~ l ~ ~ r i ~ ~ ~ t . l ~ t i l l  feecling over fluid ~ni lk.  1111 rats were fed claily 
a mine1~i1 mistnre c~o~~sistirlg of iron. copprr. autl manganese salts, as  recom- 
meacled by Elvehjem c f  al. (1). The salt solntioiis ~vere  miseil with a 10 per 
cent sugar solution alld fed i n  supplemel~t dishes. The rats cons~~mecl i t  
greedily as soon as  it was placed ill tlle capes. 

The animals were placed in individual galvanized iron cages which rested 
on raised screening of three inesli to the inch. Food ~ v a s  fecl i n  porcelain 
cups of agproxiinatelp 50-inl. capacity, placer1 within metal cups to catch 
spillage. Distilled water mas supplied ad lihit~um. The rats were weighed 
a t  ~veekly intervals, and the ~veighiups were Itlade 6 to 8 hours after the 
animals had received their daily feedii~p. 

After five weeks on experimrnt, tlie aninli~ls 1ve1.e killrtl with chloroforni, 
the f u r  brnshed carefully to reniore any food partivles, the gastrointestinal 
tract dissected ont, and the contents 'emored. The tract \vils weighed before 
and after the contents were removed ancl the11 iliscardeil to  avoid the possi- 
bility of tlle inclusion of trace9 of food. This is justifiable since the calcium 
content is known to br negligible. The net  body ~veiglit was then calculated 
as  the final weight minus the ~veiqht of the gastrointesti~lal contents. The 
rats were frozen and plac~ed in cold storage (0 to - 10' F.) until ashing and 
chemical analyses could be performed. 

A t  a snitable time, rats  were taken fro111 the cold room, thawed and ashecl 
i n  weighed vitreosil dishes in  a inuffle furnace i l t  a temperature below red 
lieat (approxi~nately 500' C.). ~ n ~ t i l  the ash reached a constant weight. 
usually about 3 days. The ash was then clissolred i n  100 ml. of 1 : 4 HC1 and 
made up to a volunle of 500 ml. Calciuin was determinet1 h.v the Sherman 
ancl hlacleod (15) nietl~od. The. calciun~ oxalitte mas titrated with potas- 
sium permanganate instead of being cleterniined gravimetrically. Phos- 
phorus was deternlined by the T m o g  ancl i\reyer methorl (20), nsinp a n  
Evelyn pliotoelectric colol.inieter. 

RESULTS AND DISCTSSION 

T k c  cf4'ect of cocoa trpolr grozrlth. Although observations of the effect of 
cocoa upon growth were 0111~- incidental i n  this study, they are, nevertheless, 
significant. From figure 1 and table 3, i t  may be seeu that the rate of growth 
during the five-week experimental period was higher for both male and female 
rats on the control diet than for tlie cocoa-fed rats. The tlccrease i n  rate of 
growth of cocoa-fed animals x-as 10.59 and 12.31 per caent for  males ancl 
females, respectively. This differelice in  ratr  of gro~vth was statistically 
highly significant 1vlie11 aiialyzcd by Student's (18) n~ethod. The finding 
of a decreased growth rate is in i~cacorda~~ce wit11 the results of previous 
iilvestigations (9, 12. 13). The decrease ill rate of growth iq even more 
striking i n  view of the fact that  cocoa-fed rat., actually received more 
calories, more protein, more calcium, and more pliosphorns than the control 
rats, as  cocoa mas fed as  n si~pplemeilt to the bi1~11 ration. 
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There are several possible explanations as to the manner in which cocoa 
brings about a retarded growth rate. The work of Lipman and Mueller (11) 
iildicates that the decrease in digestibility of milk proteins,when cococa is 
added to a milk diet may be responsible for part of the observed slower 
growth of cocoa-fed rats. Results by Mueller (12) indicate that the tannic 
substances of cocoa are responsible in part for the decreased growth rate, 
while the theobromine has no significant effect. ICohman (10) and Speirs 

I I I I 
MALES CO.VTROL D I E r  

- - - - - - - . MALES COCOA D I E T  - FEM4LES CONTROL DIE7 

--- FEMALES COCOA DIET 

- 

- 

- 

- 

0 I 2 3 I 5 

WEEKS 

FIG. 1. Comparativc grout11 of rats fed col~trol and cocoa diets. 

(17) as well as other investigators have founcl that rats receiving vegetables 
high in soluble oxalate do not grow as well as those fed food low in oxalate 
content. Therefore, the presence of solubie oxalate or oxalic acid in cocoa 
may be a factor in explaining the inferior growth of rats receiving the cocoa 
supplement. 

T h e  effect of cocoa q o n  calcium ~ ~ t i l i z a t i o n .  The effect of cocoa upon 
the utilization of the calcium of milk may be seen from the data presented in 
table 3 and figure 2. The percentage of calcium in the body after the five- 
week experimental periocl was higher for control rats than for cocoa-fed rats. 
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' 
The bodies of control males and feinales contained 0.942 and 0.983 per cent, 
respectively, as conlpared with 0.847 ancl 0.913 per cent for cocoa-fed rats. 
This finding is even more striking since the rats on the cocoa ration received 
slightly greater amounts of both calcinm and phosphorus in the diet. 

TABLE 3 

Table of average valrrrs for rats fed ro?ttrol and cocoa diets* 

Male Female 

Growth 

1 2  
i 6  

237.7 
45.3 

283.0 
-- 

Number of animals ....................... 
Weight gain-grams ................ 
Total basal ration intake- 

grams ............................................ 
Total cocoa intake-grams ... 
Total food intake-grams ......... 

Ash weight-grams 4.161 
Calcium In body a t  60 days 

Grams 1.167 
Per cent net wrei~ht 0.942 

T t  was also noted that the percentage of calcium in the bocly is higher for 
fernale rats thari for male rats. This is true both of the 25-day-old ancl the 
60-day-old animals. The percentage of ash was also higher in females. 
These results are in acrorclance \\.it11 those of Cox and Tmboden (2) ,  Sher- 
man ef 01. (14, 15), and other ~vorlrers. 

Calcium retention, calculated by snbtracting the amonnt of calcium pres- 
ent in littermate controls sacrificed at 25 to 27 days of age from the alnount 

Calcium 
-- 

Il'et body weight-grams ........ 123.89 1 113.67 

12  
85 

237.7 
0.0 

237.7 

3.600 

0.963 
0.847 

Calcium in I~ody a t  2: days- 
0.343 
0.824 
3 

Per cent calcium retained 62.6 
Calcium retamed per 100 gnl. 1 

net body neight-grams 0.665 
- - - - 

0.343 1 0.349 
0.620 0.6i2 
1.390 1 '710 

44.6 55..i 

0.54.5 (+ 0.01 3) ( 0.647 
- -- -- -- 

0.349 
0.524 
1 . 2 i i  

41.0 

0.548 (+ 0.014) 

Phosphorus 
- 

Phosphorus in body a t  60 days 
Grams 
Per cent net \!.eight 

Phosphorus in body a t  25 
daj  s-gmms 

Phosphorus retained-grams 
P l ~ o s l ~ l ~ n r ~ i s  intake-grams 
Per cent phosphorus retained 
Phosphorus I cstalned per 100 

gm. net hody weight-grams 
- -- -- 

* Expel imental period n as 5 weeks. 
t Figures in parentheses express standard error of mct:ln d~ffrrmcc brtncen control 

and cocoa-fed rats. 

- 

0.628 
0.605 

0.240 
0.388 
1.032 

37.6 

0.374 
- -  

.- -- 

0.559 
0.58.5 

0.240 
0.319 
1.340 

23.8 

0.334 (+ 0.01 1) 
- 

0.741 
0.598 

0.243 
0.498 
1.123 

44.3 

0.402 
- 

- -- 

0.631 
0.555 

0.243 
0.388 
1.458 

26.6 

0.341 (+ 0.007) 
-- - 
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present ill the rats after five T\-ecks 011 c s l ) e r i ~ n e ~ ~ t .  is greater for the animals 
on Diet I. The cocoa-fed rats s l~o~~,ccl  a deercase in the actual grams of cal- 
cimn retained of 24.8 per eelit for males ant1 22.0 per rent for fe~nales. Be- 
cause it was felt that the difference ill wc.ipllts of the control and cocoa-fed 
rats mould give an nnfair ~'el)~.eheilti~tion of ~-t~tentioii, these values were 
again calculated on a 100-gra~n basis. Aecor(1iag to thew c.alcnlations, thk 
cocoa-fed rats showed a decreased calcimn retention of 18.0 per cent for 
nlales and 15.3 per cent for females. These fignres arc  sti~tisticall>- highly 
significant. 

The observeil recluction in calciuin retention in cocdoa-fetl rats cannot be 
attributed entirely to insoluble calcin~u osalate. C'al~nlations have s h o ~ n  
t l ~ t  the amount of osillic acicl in the cocoa usetl (.a11 tie 111) e~npirica;~lly only 

a0 

MALES FEMALES MALES FEMALES 

]JIG. 2. Thr effrct of cocoa 011 the nmolmt of c a l r i ~ ~ m  m ~ d  pl l~~sl~l lor~ls  retained prr 
100 grams net body \vcight. 

PHOSPHORUS 

approximately 7.8 per c m t  of tlie ralr inn of Diet IT. Sothing seems to be 
I<no~ni  about the availabilitg of the c.alciu~n of coroa. Even if i t  be as- 
snmcttl that all of tile cocoi~ c*;~lcimn is unavailable, ant1 if this s n ~ o u n t  is added 
to the cal(~l11atetl ~uia'i.ailable c*alcium. the combined total ~vi l l  not account 
for  all of the observeit rrcl~~ction. To what the ;ltltlitional tlecrease i n  cal- 
c in~n  ~.etelltion may be attribnted is not clear. Numerous illvestigators 1ia'i.e 
stuclied the relation of the ])I3 of intestinal contents ant1 feces to calcification, 
and the general theory is tllilt a n  increase in acidity aids tlie absorption of 
calcimn and phosl)lion~s. IIo~vever, a inore 'eceiit s t ~ ~ t l y  by Jones (8) 
tllro~vs some t1o11l)t on this t11eo1-y. AInelle~. anil Ritchie (13) reported 
that  the plI of feces of rats receiring a diet containing 5 per cent cocoa was 
slightly higher tl~itn that of vontrol rats receivinp a cocoa-free diet. 
Whether the 16 per cent choroa, diet ~rsetl in this stntly inay have increased 
the pH of the intestinal rolltents With conseqnent decreased absorption 
is not known. These investigators also reported that when tlie rats were fed 
fl~iirl inilk containing 7 and 10 per cent cocoa, the feces in the intestinal 
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tract were very harcl and there was a greater accumulation of food inaterial 
in the ceca than was the case in the control group. I n  this study no indica- 
tions of obstruction were apparent upon reinoral of the gastrointestinal tract, 
bnt it was noted that the feces were harder and drier than those from the 
cocoa-free diet. Whether this condition had any adverse effect on the 
absorption of the calcium is problematical. 

The effect of cocoa upon  phosphor~rs zitzlization. The effect of cocoa 
upon phosphorus utilization is no less important than its effect upon calcium 
utilization. Average figures and statistical analyses are presented in table 3 
and figure 2. The bodies of control rats after five weelrs on experiment con- 
tained a higher percentage of phosphorus than those of cocoa-fecl rats. These 
results were noted in both sexes. Control males containecl 0.598 per cent 
phosphorus as compared with 0.555 per cent for cocoa-fed males, and control 
females contained 0.605 per cent as compared with 0.585 per cent for females 
receiving cocoa. As with calcium, females, both a t  25 clays of age and at 60, 
contained a higher percentage of phosphorus than males. Phosphorus reten- 
tion was lower in cocoa-fed rats of both sexes than in controls. Males showed 
a clecrease of 22.1 per cent and females a decrease of 17.8 per cent in the 
actual grams of phosphorus retained. When the phosphorus retention 
valnes were calculatetl on an equal weight basis the cocoa-fed rats sho~ved a 
decreased phosphorus retention of 15.2 per cent for rnales and 10.7 per cent 
for females. These d u e s  are highly significant statistically. 

To what the reduction in phosphorus retention may be attributed is not 
clear. Tliere seems to be no Bnox711 substance in cocoa which would bind 
phosphorus in a manner similar to the calcium. Since the complete com- 
position of cocoa powder is probably not yet known. there may be substances 
present which act in this manner. Other possible ex~~lanations discussed for 
calcium may also play a role in the decreased phosphorus utilization. 

SUMMARY AND CONCLUSIONS 

1. A group of 63 young rats, 36 inales and 27 females, was used. One- 
third of this number of animals mias sacrificed a t  the beginning of the ex- 
periment to deterinine calcium and phosphorus content. Half the remaining 
rats receirerl a control diet of 77-hole milk powder and sugar, ancl half 
received a diet of whole milk powder, sugar. and cocoa. Iron, copper and 
inanganese salts were fed to both groups. The experimental period lastecl 
fire weeks. 

2. Cocoa-fed rats sho~~,ed a significantly lower rate of growth than control 
rats. 

3. Cocoa-fecl rats showed a significantly lower calcium and phosphorus 
coiltent of the body and calcium and phosphorus retention than control rats. 

4. The clecrease in calcium retentioR was greater than could be accounted 
for by tlie oxalic acid present in the cocoa. The cause for the decreased 
phosphorus retention is not clear. 
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5. TIThile results ob ta . ined  with s m a l l  animals c a n n o t  alwaj-s be applied 
directly to human beings, yet the f u n d a m e n t a l  f a c t s  obtained in this study 
would seem to indicate that the i n d i s c r i m i n a t e  and e s c e s s i r e  use of  cliocolate- 

flavored foods, especially in a d i e t  already lo\\. in c a l c i n n i j  s h o n l d  n o t  b e  

r ecommenc led .  
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INFLUENCE OF VARIOUS TREATMENTS ON THE BACTERIA 
CONTENT OF FROZEN CREAM1 

F. W. FABIAN AND G. M .  TROUT 
Micl~igan Agricziltitral Bxperiment Station, East Lansing, Michigan 

The storage of cream in a frozen state has certain economic advantages 
provided it can be done snccessfully. I t  permits the utilization xvitliont 
churning of surplus cream produced a t  the peak of production over a longer 
periocl of time. This provides a more economical fat  supply, since losses 
due to churning are eliminatecl ancl a greater spread of a lower priced fat 
is possible. 

The freezing of cream for storage presents two major problems. One is 
the preservation of the normal flavor. The other is the de-emnlsification or 
"oiling-off" of the fa t  as a result of freezing. A series of experiments was 
planned to determine the best method of treating cream prior to freezing and 
during storage. 

PLAN OF EXPERIMENTS 

Thirty gallons of cream ranging in fat  from 45 to 60 per cent, with an 
average of 51.75 per cent, were processed and frozen monthl- tliroughout 
the year. Portions of this cream were pasteurized a t  150° F. for 30 minutes, 
165" F .  for 1.5 minutes, and 185O F. for 5 minutes. Portions of each of these 
lots were then homogenized a t  0, 1500, and 3000 pounds pressure. These 
were further subdivided into 4 samples; one being retained as a control with 
nothiny added, 1 ppm. copper was added to a second, 10 per cent sucrose 
was addeil to the third ancl 1 ppm. copper and 10 per cent sucrose were 
addetl to the fourth. Samples which had receired these various treatments 
were then placed in glass, paper, and tin containers, were frozen at - 5O F. 
to - 10' F. and storecl a t  this temperature for six months and one year. 

At the end of these periods they were examinrcl for flavor, carotene, pH, 
oxidation-reduction potential, acidity, the de-emnlsification of fat and the 
bacteria content. 

BACTERIOLOGICAL EXAMINATION 

This paper is concerned primarily with the bacteriological findings. The 
results of the rest of the work are published elsewhere (3, 5, 6, 7). Total 
plate counts were made according to Standard Methods (4). All plates were 
made in duplicate from suitable dilutions and averaged. 

I t  mas thought advisable to determine the number of lipolytic as well as 
the total number of bacteria present in the cream. The method used to 
determine the lipolytic bacteria was one devised and testecl in this labora- 

Received for publication March 29, 1843. 
1 Journal Article No. 637 n.s. 
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tory (2).' Briefly the inetllod is as follo\vs: One 1111. of 20 per cent sterile 
creain ancl 0.5 1111. of 0.1 per cent Nile blne sulfate solution were added to 
100 ml. of ineltecl and cooled (55" C.) tryptose agar. The flask was rotated 
to effect an eren distribution of the nlillc fa t  and clge throughout the agar, 
ancl the plates ponred before the agar'solidified. Tests showecl that there 
mas no inhibition of the lipolytic bacteria by this concentration of 'the (lye. 
With this concentration of dye, the agar loses 111ost of its blue color during 
the incubation period. The colonies prodnciiig lipasc hydrolyzed the f a t  
molecules to glycerol and fatty acids. In the presence of fatty acids, the 
Nile blue sulfate turns deep blne, so t l ~ e  lipolytic colonies were various 
shades of blue depending upon their ability to produce lipase. Due to the 
use of tryptose the lipolytic coiunts, especially on the fresh cream, are some- 
times greater than the total counts on Standard agar. 

All data recorded in tables 1 and 2 represent arithmetical averages of 
duplicate plates from monthly samples talren thronghont the year. The 
arithmetical average was used since the counts were grouped silfficiently 
closely to make this niethod applicable. Each plate count, therefore, repre- 
sents the average of 24 plate connts. While there are some objections to 
this method of presc~nting the data, i t  was considered advisable to condense 
them in this way because they were so vol~~minous, and, also, to facilitate 
obtaining an orer-all rather than a detailed nzonthly picture. 

INFLUEXCE O F  HOMOOENIZING AND PASTEURIZING 

The first two factors collsidered lvere the influence of homogenizing and 
pasteurizing on the bacteria content of the cream as well as the influence of 
the type of co~~ta iner  used to store the creain during the freezing period. 

A goocl gratle of sweet cream lvas used. The bacteria count of this creain 
ranged f r o n ~  a few thousand to a few n~illiol~s. The only real high conat 
creanl was encountered in July. As the fresh cream was held in storage a t  
- 5" to - 10" F. the coiints gradually decreased. The lipolytic plate connts 
showed the same trend. 

Taking the bacteria plate connts of the creanl ~vllic11 was not homogenized 
as the base, the data in table 1 show that as the homogenizing pressnre was 
increased there was a corresponding increase in the bacteria count. This 
increase was very consistent in the creanl pasteurized a t  150" F. for 30 
minutes for both the total count and the lipolytic count. As the pasteur- 
izing temperature was increased, to 165" F. for 15 minntes, the total plate 
connt still showed a coizsiste~lt illcrease in the nmnber of bacteria but the 
lipolytic connt was inore variable. When the pasteurizing temperature 
reached 185O F. for 5 minutes, both the total and lipolytic counts showed 
considerable variation as the 1lomog:enizing pressure mas increased. This 
was doubtless due to the snlall nmnber of bacteria present. 

2 Data used by permission of Graduate Com~cil. 
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The increase in the bacteria plate count with increasing homogenizing 
pressures was no doubt apparent rather than real since i t  has been shown by 
Fabian (1) that this was the case in ice cream mix. He showed that the 
increase in the bacteria content of the mix was due to the breaking-up of 
bacteria clumps and to contamination from the homogenizer. The type of 
homogenizer used in these experiments permitted the disasseinbliiig and 
thorough sterilizing of all parts so that containiliatioil of the holnopenizer 
niay be ruled out. 

The data presented in table 1 leave little doubt as to the best time and 
temperature to use in pasteurizing cream. There is a definite and steady 
decrease in the total aiid lipolytic plate counts as the temperatme is in- 
creased even though the time was decreased. 

INFLUENCE O F  COPPER AND SUCROSE 

1. ATon-honzogelzized creanz. I n  table 2 are presented the bacteriological 
results of the addition of one part per million of copper, 10 per cent sucrose 
and a combination of the two. An analysis of the data shows that none of 
them had any pronounced effect on the bacteria. I n  most cases the bacteria 
count was higher in the sainples of cream to which copper and sugar were 
added than the control. However, the samples of cream to which both 
copper and sugar were added showed slightly fewer bacteria on the whole 
than did those samples to which copper or sugar alone were added, bnt more 
bacteria than the control. From a bacteriological standpoint there appears 
to be no advantage in adding sucrose to creani for storage. On the contrary, 
samples of cream to which sucrose was added had in general a slightly higher 
bacteria count. 

2. Homogenized cvennz. Total and lipolytic bacteria counts x~ere made 
also on samples of cream which had been homogenized a t  1500 and 3000 lbs. 
and to which one part per million of copper, 10 per cent sucrose and a combi- 
nation of the two had been added. Counts were made on samples of this 
cream shortly after it had been so treated and a t  the end of six and twelve 
months. These data would correspond to table 1 except one table ~vould be 
the bacteriological data for cream homogenized a t  1500 lbs. and the other for 
cream homogenized a t  3000 lbs. These tables are not included since they 
shoxv no additional facts not already brought out in tables 1 and 2. 

The addition of one ppm. of copper and 10 per cent sugar and coinbina- 
tions of the two to cream homogenized at 1500 ancl3000 lbs. do not materially 
affect the bacteria colult. There is a similar increase in bacteria count of 
the homogenized cream as shown in table 1 aiid a similar difference in bac- 
teria count in the treated samples over the coiitrols as shown in table 2. 
These data simply confirmed and amplified the data already given i11 tables 
1 and 2. 
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INFLUENCE O F  KIND OF CONTAINER USED 

Tlre creanz was storecl in  three different ~ ~ ~ a t e r i a l s ,  glass, paper, and tin. 
The data in table 2 inclicate that the lrind of inaterial in  which creain n-as 
held (Illring storage 11i1d no inflnence on the bacteria connt of the cream. 

INFLIJENCE O F  STORAGE 

Bacterial analysis of samples of cream taken inlmetliately after pasteilri- 
zation and a t  the end of six and 12 months' storage a t  tenlperatures ranging 
between - 5" I". and - 10" F. showed that  the bacteria gradually die (tables 
1 and 2).  

ACKNOWLEDGMENTS 

The authors wish to thiink an(1 ackno~vledge the assistance of the follo~y- 
ing graduate students: J. 0. Mmldt, H. B. Bllun, E. G. Millard ancl M. V. 
Scl~eid who helped in this ~vorlc. 

SUMMARY 

Bacterial plate coui~ts  of nlontllly salnl~les of erean1 over a period of a 
year showed that  : 

1. Of the three inetllods used to pastenrize cream, 150' F. for  30 min., 
1G.5" F. for  15 min. and 185" F. for 5 min., the greatest recluction of bacteria 
occ11rl.ed a t  the higl~est temperature ;incl the shortest time. 

2. The bacterial plate connt of cream increased ~vitli  il~creasecl 11omog- 
enizinp pressures. 

3. The addition of one ppln. of copper, 10 per cent sucrose or a combi- 
nation of the two had little or no influence on the bacteria count of the cream. 
There was a s l igl~t  increase in  the bacteria plate collnt i n  some instances 
over that  of the control. 

4. There Ires no significant difference in the bacteria plate connt of cream 
stored in glass, paper, or tin, cl~lring refrigerator storage. 

5. The bacteria plate count of tllc cream decreased during storage a t  
- 5" F. to - 10" F. over a period of one year. 

6. The addition of one ppm. of copper, 10 per cent sucrose or a combina- 
tion of the two hacl no significant effect on the bacteria plate count of cream 
homogeiiized a t  1500 and 3000 lbs. pressure. 

CONCLUSION 

From a bacteriological standpoint there is no reason w l ~ y  clean, mhole- 
some, fresh cream cannot be pastel1rjzecl and stored for  a period of one year 
i n  glass, paper, or tin containers a t  a temperatnre ranging from - 5" F. to 
- 30" 1". 
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THE USE OF FIRST RECORDS VERSUS THE AVERAGE OF ALTJ 
RECORDS I N  DAM-DAUGHTER COMPARISONS 

WHEN PROVING SIRES" 

DEXTER N. PUTNAM,l G. A. BOWLING,1 AND C. T. CONKLINZ 
West Virginia Agriczrlttiral Experiment Station, Morgantown, W. Va. 

INTRODUCTION 

Since the acceptance of the proved sire theory as a positive instrument 
in dairy herd improvement several methods of measuring the approximate 
transmitting ability of sires have been advocated. Most of these methods 
are based on dam-daughter comparisons, but there has been a constant shift- 
ing of ideas as to the type of record, or records, to be used in making these 
dam-daughter comparisons. 

Since the Bureau of Dairy Industry and the breed registry organizations 
have changed from the use of calendar-year records to the use of lactation 
records, all dam-daughter comparisons are based on lactation records of not 
over 365 days in length. Records, in order that they may be compared 
readily, are, in most cases, placed on an equivalent basis and there has been 
a rather general acceptance of the mature equivalent as the proper basis for 
comparisons. With the choice of using the first records, the best records 
or the average of all available recorcls there has been a tendency to shift from 
the comparison of single equivalent records for dams and daughters to a 
comparison of the average of all mature equivalent records of each dam and 
daughter (1, 2, 4, 6, 10). The use of averages has been injected into the 
rnechanics of determining dam-daughter comparisoiis because of the fact 
that the a17erage of all records gives a better picture of the life-time produc- 
tion of the animals involved. 

When the Aprshire Breeders' Association adoptecl its "Approved Sire 
Plan," a condition of the plan was that all dam-daughter comparisons should 
be reported on the basis of first dam and daughter records calculated to a 
mature equivalent, two-time milking, 305-clay record, and also on the aver- 
ages of all records of both dams ancl daughters after they had first been con- 
verted to mature equivalents. These two calculations of dam-daughter coin- 
parisoils for each sire presented an opportunity to compare the two inethocls 
and to determine the amount of variation between them. 

Received for publiration March 29, 1943. 
*Published with the approval of the Director of West T'irginia Agricnltural Exprri- 

~nent  Station as Scientific Paper No. 305. 
1 Department of Dairy Husbandry, West Virginia Agricultural Experiment Station. 
2 Ayrshire Breeders' Association, Brandon, Vermont. 
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PRESENTATION O F  DATA 

At  the tiine this stncly \viis nnclertalren 169 Ayrshire sires had been 
analyzed under the rules of the Ayrsliire Approved Sire Plan (1). Each 
sire had a minimum of 10 dam-daughter pairs and a total of 3388 dam- 
daughter coinparisons were involved. The percentage variation between 
the averages obtained by using first records only ancl by using the average 
of all records, and tlie percentage variation between the equal parent indices 
obtained from the two different averages were calculated. These results are 

TABLE 1 
Freqitcncy d i ~ t ~ i b s t i o n  of percentage rnriations between the az'ercrges of first records and 

tlie aterages of nll records for 169 sires 

Class mark Daughters' 
average 

Dams ' 
average Sire indices 

Per cent 
variation* Ifilk F a t  Jlilk F n t  Milk F a t  

Total numljer 

* The r ~ ~ i n u s  variations indicate that the arrrnpes of first records m e  lo\vrr tlinn the 
averages of all reeords. 

sliown in a freqnenc~- distribntioa in table 1. The percentage rariation was 
determined by dividing the first reeords by the average of all records in 
every case. 
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Table.2 shows correlation coefficients for daughters' records, clams' 
records, and sires' indices when calculated on first records ancl on the aver- 
age of all records. 

Table 3 contains coefficients of variation of averages of first records ancl 
the arerages of all records. 

TABLE 2 

Corrrlntion cocflicicitts for dat~glitcrs' ~ccords, danlr' records, nnd sire indices talrrn calcz~- 
lated on first and on the average of all records 

First versus average of all records for Correlation coefficient 

Daughters'-Milk productio 
-Fat production 

Dams '-Milk production 
-Fat production 

Sire indiccs-Xilk production 
-F:c t ~voduction 

DISCUSSION 

A sharp distiliction should be drawn between the use of records in the 
proving of sires ancl their use in measuring the life-time production of 
individual aniinals or even in comparing, individually, mother and daughter 
production records. I n  the proving of sires, the average production of the 
acceptable nunlber of dams used in sire proving is talren as being representa- 

TABLE 3 

Coeficients of variation of first records nnd t71c average of all records for use in 
proving sires 

DazigRters' prod~lction 
Mean (pounds) 
Standard deriation (pounds) 
Coefficient of rarietiou (%) 

DO?IIS' prod?crtion 
Mean (pounds) 
Stalldard deviation (pounds) 
Coefficient of rnriation (%)  

S ~ r e  inc7f.7 
Mean (ponnds) 
Standard deviation (pounds) 
Coefficient of varintion (%) 

I Milk production I F a t  production 

Firs t  
records 

All 
records 

First 
records records c-. 

tive of the prodnction possibilities of the total field of inheritance repre- 
sentecl in the pronp of clams. On this field the sire is used. and the average 
production of the daughters resnltinp compared to the average proclnction 
of the dams gives the basis npon which the sire may be evaluated vhen dam- 
danghter comparisons are used. This being the case it shonlcl make no 
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difference how few or how inany records are available for the several ani- 
inals involved, or holy many or how few of these records are used, provided, 
that regardless of the iiuinber of records used they give, with insignificant 
variations, the same results. On the other hand, the average of all records 
may have a definite use in making individual comparisons and in indexing 
individual females. 

The averages of the dam-daughter coinparisoils for the 169 sires included 
i11 the study show that the average based on first lactations of daughters is 
8960 pounds of milk and 369 pounds of butterfat, while the average based 
on the averages of all reeords is 8912 po~uids of milk and 363 pounds of 
butterfat-a difference of 48 pounds of milk and 6 pounds of butterfat. I n  
the case of the dams involred in these coinparisoils the average of their first 
lactations is 8971 po~uzds milk and 365 potuids butterfat ~vliile the arerage 
based on the averages of all recorcls is 8835 pounds of milk and 356 pounds 
of butterfat-a clifference of 136 ponnds of illilk and 9 pounds of butterfat. 
These differences amount to only 0.5 per cent for Illilk and 1.65 per cent for 
butterfat in the case of the daughters and 1.54 per cent for milk and 2.53 
per cent of the fat for dams, with the arerage of all records taken as a base. 

The equal-parent inclices calculated from the dam-daughter comparisons 
by both methods are 9091 pounds of milk and 374 pouncls of butterfat when 
calculated on first dam-daughter records, and 8992 ponnds of milk and 372 
pounds of butterfat when calculated by the use of the averages of all records. 
Here again differences are only 99 pouncls of inilk and 2 pounds of bntter- 
fat, and if the statement-"If the difference betn-een the average butterfat 
production of the dains and that of the daughters is less than 25 pounds, the 
increase or decrease should not be considered as significant" (2)-is accepted 
as a practical rule to follow in deterinining significant differences, then the 
differences secured from the averages of all these indices are not significant. 
I11 fact, for 98.2 per cent of the sires the differences for their daughters 
between the two methods was less than 10 per cent for milk, and for 98.8 per 
cent of the sires the difference for fat for the daughters mas less than 10 per 
cent. For the dams 92.3 per cent ancl 88.2 per cent did not exceed a 10 per 
cent clifference for milk and fat. I t  shoulcl be remembered that if the first 
records were taken as a base the averages of all records would shonr the same 
ranges, and for this reason the correlation coefficients give a better picture 
of the relationship of the two types of calcnlatioiis. Table 2 shows the 
correlation coefficients for daughters' records, dams' records and sire indices 
when calculated on first records and on the average of all records. 

One of the most frequently heard objections to the use of first records 
only in the proving of sires is that the method is nilfair to the sire whose 
daughters are slow-maturing and come into inaxiinum production slowly. 
To determine whether or not the supposed slow-maturing factor i.; deserving 
of consideration when adopting a method for proving sires, a check was 
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made of the per cent differeilces in the indices contained in table 1. It is of 
interest to note that in more than 50 per cent of the cases the indices based 
on first records for either inillr or butterfat production are higher than those 
based 011 the al-erage of all records. In  the case of the danghters' and dams' 
records tlie averages of the first recorcls are higher than the averages of all 
records in 66 per cent ancl 61 per cent respectively for ~ni lk  and 68 per cent 
and 69 per cent respectively for butterfat. The data in table 1 show that 
in no case is there a difference of as nluch as a ininns 10 per cent between the 
average production of the daughters of any sire calcnlated by the two 
methods. There is a difference of minus 10 per cent or more between the 
indices for milk calcnlated by the two nlethods for only 11 of the 169 bulls 
included in this study. These 11 bulls have been investigated further and 
in 9 of the 11 cases satisfactory evidence was found that eliininated a slow- 
maturity characteristic as the for the difference between the average 
of the first records and the average of all the records for these bulls. The 
reasoils for the variations and the i ~ u ~ n b e r  of sires affected are as follo~vs : 

( a )  Daughters calving for the first time a t  such an early age that they 
could not make what would be considered normal records. (9) One sire. 

(b) Daughters bred back so quickly after calving that the effect of preg- 
nancy had a great effect upon the first lactation. One sire. 

(c) The average of all of the records of the dams was much lower than 
the average of the first records while the averages of the daughters' recorcls 
did not vary appreciably. This niacle tlie inclev based on the average of all 
records much higher. Four sires. 

(d)  A change in herd inanagement which was reflected in the recorcls. 
TIYO sires. 

(e) Heavy culling of daughters after the completion of their first lac- 
tations. Those retained raised the arerage through the influence of subse- 
quent lactations. One sire. 

It was not possible to draw conclusions on the other two bnlls from the 
available information. It is apparent, however, from the data available for 
this study that the claim of slow-maturity as a characteristic of the daughters 
of some bnlls is not worth\- of consicleration in the development of a plan 
for reporting dam-daughter con~parisons. 

I n  recent years there has been an increased rapiclity in reporting dam- 
daughter comparisons by breecl registry organizations and the Bureau of 
Dairy Industry. As these organizations adopt more modern nlethods of 
recording and reporting sire data the rapiclity of this service will be in- 
creased to the place where there will be only the first records of daughters 
to report in an increasingly large nmnber of cases. Under snch conditions 
why include the average of all the dams' records? Lush and Straus (7) 
have shown in their study inrolving heritability of butterfat production that 
in their dam-daughter coinparisoils the daughters had an average of less 
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than t ~ ~ o  lactations while the dams had an average of over three lactations. 
Furthermore, in cases where there are records in addition to the first record 
for some of the daughters of a bull, and when some of the poorer daughters 
have been culled, the use of the averages of all records gives a distorted 
value since the addition of good records to the average ~vithout a similar 
addition of an equal nnmber of poor records for the poorer culled co\w 
~ ~ o u l c l  raise the figure which is to represent the sires average transnlitting 
ability. According to Perry (8) "This question has particular reference 
to the dams since most bulls are proved by the 2-year-old lactation record 
of the daughters." In  fact, the use of unselected first records for daughters 
of a sire will give the fairest picture of the transmitting ability of the sire; 
and while some selection will have occurred among the dams of the ilaughters 
of the sires, the effect of this will be reduced to a minimum under a continu- 
ous herd testing program. 

I t  is generally agreed that environmental factors exert a s~ualler influ- 
ence on the first lactation of a cow than they do on any subsequent lactation. 
Kendrick (5) states that, "Variations found in lactation records may be 
largely attributed to six general causes: 1) Differences in management and 
feeding; 2) differences in length of lactation periods; 3) differences in num- 
ber of times cow is milked each day; 4) differences in the degree of influence 
of gestation; 5) differences in ages; and 6) differences in inheritance of 
cows." If we were to add to Kendrick7s list, differences due to disease and 
injury the field would be well covered. I n  the case of each of these causes, 
with the exceptions of frequency of milking and inheritance a smaller influ- 
ence is exerted on the first lactation than on any other lactation. This is 
substantiated in the exhaustive study of the Penshurst herd made by Heizer 
(3),  since he found, from the use of the first record, the average of all 
records, and the best record that "The Herd Test mature equivalent calcn- 
lated 011 the first record seems to have a little higher prediction value than 
any of the other records utilized in this study." 

Any dam-daughter reporting agency, whether it may be a state or federal 
agency or a breed registry organization is limited in the amount of service 
it can render by the funds available for this activity. Reporting dam- 
daughter comparisons on the basis of first records eliminates a large amount 
of the labor necessary in reporting dam-daughter comparisons where aver- 
ages of all records must be calculated. Furthermore, the coefficients of vari- 
ation presented in table 3 show that statistically there is little difference in 
the variability of the two methods. This indicates that both methods are 
equally reliable and the use of first records could be chosen with no sacrifice 
of accuracy. The labor saved by using first records only could well be used 
in a further expansion of the program or in related activities. 
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SUMMARY 

A comparison was made of first dam-daughter 305-aay mature equivalent 
records, and the averages of all records on a similar basis, in reporting dam- 
daughter comparisons for dairy sires. A comparison of these data for 169 
Ayrshire sires and 3388 dam-daughter pairs shows there is only a very sniall 
and insignificant difference in the results obtained by the two methods. The 
averages of dams' and daughters' records and the averages of sire indices 
calculated by the use of both types of comparisons show that the first 
records on a mature equivalent basis average slightly higher than the aver- 
ages of all records on the same basis. I t  is suggested that a real saving can 
be made in the labor required to report dam-daughter comparisons by using 
first records only in dam-daughter comparisons. 
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ANNOUNCEMENT 

The final report of the Curricula Comnlittee of the American Dairy Sci- 
ence Association has been compiled and submitted to the Board of Direc- 
tors by Professor H. P. Davis. This final report has been mimeographed 
for distribution in the office of the. Secretary of the Association and copies 
may be obtained by writing to Professor R. B. Stoltz, Secretary-Treasurer 
of the American Dairy Science Association, Ohio State Tiniversity, Colnm- 
bus, Ohio. 

Those interested in the teaching of college students in dairying and those 
in administrative positions who are responsible for the establishment of 
policy regarding ed~~cational objectives ancl the building of curricula will be 
interested in this report which represents the combined thinking of approxi- 
mately 100 members of the Association who have actively participated in 
the \vorli of this comlnittee over the past five years. 

The report contains recommended cllrricula for both rlniry prod?cction 
ancl dairy  ntun?cfact?iring majors ; giving mini~liu~ii course reclnirements and 
suggested electives. The report also contains some background discussion 
outlining educational objectives and the academic approach. 

THE EDITOR 
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432. Annual Review of Biochemistry, Volume 12. Annual Reviews, Inc., 
Stanford University P. O., California. 24 sections, 704 pages, 
inclnding author and subject index; $5.00. 

This twelfth volnille of Annual Reviews is prepared in a nlaiiiier similar 
to that employecl for previous issues. ~vhereiii certain subjects in the broad 
field of biochemistry are reviewed at the request of an editorial board. These 
reviews are both coilipilation of the worlc reported on the subject, and brief 
interpl*etation of its sigiiificaiice. The rolume is distinctly a tool of the 
scientific ~vorlrer. Of the 24 sections, several are of immediate value to the 
~esearch .i~-ol-lrcr in the dairy industry field. I11 Biological Oxiclatioiis ancl 
Rednetion.;. is iiiclncled a res~uni. of recent clevelopments of the systems 
invol~iny inicotinamide, thiamin, ancl flavin enzymes, plus eiizyine functions 
attributed to other ritamins as pantotheiiic acid and tocopherol. I11 Pro- 
teolytic Ei~zymes, is included reference to recent studies on pepsin and 
rennin. The section The Steroids includes review of the bile acids ancl 
sterols. I11 tu-o sections on the Cllelnistry of Proteins and Amino Acids is 
reviewed the worlr on protein behavior, structure aiid physical-chemical 
constalits. Of current interest in the field of dairy nutrition is the chapter, 
Fat  JIetabolism, which includes discnssiou of the work on intestinal absorl7- 
tion, dipestibility, excretion aiid nutritive value of fats. I n  separate sec- 
tions is covered Protein, and Carbohydrate nfetabolism, and the Chemistry of 
Carbohydrate, ancl Lipins. I n  Mineral Nutrition is reviewed the work on 
ntilizability ailcl ii~fluence of the various minerals. The Chemistry of the 
Hor~iiones is a review of the protein hormones, with a brief review of the 
steroid hor~noiies. Tlie Water Soluble Vitamins, and Fa t  Soluble Vitamins, 
contain coiilplete review of the more recent ~irorlr on assay, stability aiid 
function of tlie various factors. The section, Nntrition, is an appraisal of 
the clietarg requirement levels. Other chapters in the voluine are : Animal 
Pigments, Syntlletic Drugs, Photosynthesis, Mineral Nutrition of Plants, 
Carbon Dioxide Assimilation in Heterotrophic Organisms, Eiochemistry of 
Organisms, including growth factors, vitamin synthesis, ancl antibacterial 
agents, The Electron Jlicroscope in Biology, Viruses and BIicrochemistry. 
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433. Refrigerating Data Book, 1942. Fifth Edition. American Society 
of Refrigerating Engineers. 1943. 

This volume is practically a revision of the 1939 boolr, Volume I. The 
1941 edition was published as Volume I1 ancl was devoted to applications 



of refrigeration. This fifth voluine coinprises fire parts covering in P a r t  I ,  
Refrigerating Cycles; P a r t  11, Funclainental Data ;  P a r t  111, Industrial 
Systems; P a r t  IV, Domestic-Con~me~cial System ; Par t  V, Air Conditioning 
Systems. While fni~clainentals in  refrigeration remain the same, nem-er 
treatment \rill be found to have been given many of the subjects in  the 
1942 Data Book, and more coinprehensire tabiilar material will be noted. 

L.M.D. 

BREEDIXG 

434. Seasonal Variation in the Semen of Bulls. RALPH W. PHILLIPS, 
BRADFORD KXAPP. JR.. LOUIS C. HEEJIRTRA AND ORSON N. EATOS, 
Beltsrille, Mil. Amer. Jour. Vet. Res., 4. So .  11 : 115. April, 1943. 

Studies were inade on semen from three beef type and three milking type 
shorthorns a t  two week interrals throughout the year. Observations mere 
made on motility, roluine. nnillber per cc., total niiinber of sperm, propor- 
tions of abnormal heads, necks, midclle pieces. tails and total abnormal 
sperina tozoa. 

Differences between breeds were sipllific~ilnt only in  volume and total 
sperm ; betv-een bulls in all but rolume, ancl between seasons i n  number per 
cc., total sperin, and proportion of abnormal heads, necks, middle pieces and 
tails. Illcrease of abnormal tails occurred in winter; of others, in  summer. 

Examination of resnlts of 1,135 matings on nor~na l  cows over a period 
of eight years revealed the highest percentage of fertile matings i n  April 
ant1 the lowest in Augiist, corresponrling roiighly to differences i n  seinen 
r~na1it.v. S.A.F. 

435. Artificial Insemination of Dairy Cows. F,. J .  PERRY AND J. W. BART- 
LETT. N. J. g g r .  Col. Es t .  Bill. 235. PO pages, illns. April, 1943. 

A brief account of the history, possibilities, limitations and organiza- 
tion procedure of artificial inseinination associations, together with detailetl 
directions for  managelllent of the bulls nsed, and the technique of semen 
collection and of the insemii~ation of the co~r-. 

11 figures. J.G.A. 

436. Conception Rate in Dairy Cattle by Artificial Insemination at Vari- 
ous Stages of Estrus. G. IfT. TRIMBERGER ASD H. P. DAVIS. Nebr. 
Agr. Esp t .  Sta. Res. Bul. 129. 14 pages. April, 1943. 

A breeding experiment with 295 dairy co~vs and heifers of the Jersey, 
Guernsey, Ayrshire. ancl Holstein breeds was coi~diicted in  the University of 
Sebraska dairy herd. The females \yere giren artificial services a t  various 
stages of estrus to iletermine the effecat of time of service upon conception. 
The breeding results, expressed as  percentages of conception from one 
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insemination in the feniales bred a t  ~ ~ a r i o n s  stages of estrns, were as follows: 
start of estrus, 44.0; iiiidclle of estrns, 82.3; middle of estrus a i d  rebred in 
24 hours, 84.0; end of estrus, 73.0; six hours after estrus ended, 62.5; 12 
hours after estrus ended. 32.0; 18 hours after estrns ended, 28.0; 24 hours 
after estrus ended, 12.0; 36 hours after estrus endecl, 8.0; and 48 hours after 
estrus ended, none conceirecl. Dnring the 35 months of this experiment, 
194 females mere bred by artificial insemiliation in the routine breeding in 
the university herd, and 123 or 63.4% of the females conceived a t  the first 
insemination. This large group can be used as a normal stanclard for a basis 
of comparison. 

although the individuals were closely watched and observed very fre- 
quently, 225% of the felnales in \vhich conception failed to take place did not 
return in heat a t  the next expected period. Silent heat periods were fre- 
quently observed among these females but no intermittent heat periods were 
f onnd. 

The results obtainecl indicate the potential benefits in higher percentage 
of conception in females bred during the midclle of estrus, toward the end 
of estrus, and those bred in full heat and rebred in 24 hours. The latter is 
usually not very practical, especially in artificial breeding rings, but there 
are occasions n-hen i t  may be desirable to follow this procedure. The results 
also show that a good rate of conception is obtained in females bred as late 
as six hours after the end of estrus. The low rates of conception in experi- 
nlental groups bred long after the encl of estrns incticate that it is seldom 
practical to breed females later than six Iionrs after estrus ends. Statistical 
treatment of the data verified these conclusions. 

4 tables; 43 literature references. J.G.A. 

BUTTER 

437. Water Supplies of Butter Manufacturing Plants. R. T. COSLEY, 
H. F. LONG AND B. W. HAMMER. Iowa Agr. Expt. Sta. Res. B111. 
319. May, 1943. 

The water supplies of 70 bntter plants in Iowa mere collected for detailed 
study over a period of 18 months. The examination included tests for total 
bacterial count, Escherichia-ilerobacter organisms, proteolytic and lypolytic 
organisms, Pse~~rlomonas p~ifrefaciens ,  and butter keeping quality tests. 

It was found that more than half of the water supplies were satisfactory. 
Some supplies meet public health reqnirements but contained butter spoilage 
organisms. Some municipal water supplies were in this category. Some 
supplies varied in quality from time to time. When coliform organisms were 
present in the mash water they were found in 1-ml. samples of unsalted 
butter, usually in 0.1-ml. samples of unsalted butter, and sometimes were 
detected in salted butter. The use of tryptose lauryl-sulfate broth gave 



fewer false presuinptire coliforln tests t h a i ~  standard lactose broth. The 
~vasll water with highest bacterial co~uits  generally gave greatest butter 
deterioration but  there were some exceptions. Some Pseudomonas species 
were isolated. I t  was found that water storage tanks were often the source 
of contamination. Chlorination of water supplies is recommended. 

Stanclarcls for  water fo r  bntter plants are proposed to iilclude (1) 
compliance with U. S. Public Health Service Standards ant1 (2) low baac- 
terial counts and freedom from organisms causing hntter spoilage. 

A.C.D. 

CHEESE 

438. Use of Rennet Pas te  in Making Romano Type  Cheese. C. A. 
PHILLIPS, Uliir. Cal., Davis, Cal. Natl. Bntter and Cheese Jour., 
34, No. 6 : 13. June,  1943. 

Domestically proclnced rennet paste is a semi-solid brownish or grayish 
colored product prepared from dried stomachs of lamb or kids and some- 
times calves. These may or nlay not contain some n~illi. The odor is like 
reilllet althongli one sample had a qlight spicy odor. I t  keeps well a t  33' 
F. It is diluted with water and filteretl tlirongh cloth before using. Seventy- 
three 20-pound elieese were inacle o r r r  a two-year pcriod. P a r t  skim mill< 
ripened one hour with S. lactic starter \\,as coagulated with 8 oz. of paste 
per 1000 lbs. of mill<. The cnrci was finely cut in 30 minutes and heated 
to  104' F. for  90 minutes. Salt to gire 1.1% in  the cheese was added to the 
c11l.d; salting continued for 3 weeks a t  60' F. until  5.5 to 6% was incorpo- 
rated. Cheese were treated with cottonseecl oil and black pepper each month 
for one year a t  50' F. Yields approxilnatecl8 pouncls. Rennet paste, unlilze 
rennet extract, gives the typical sharp, piquant flavor of Italian Romano. 
This clomestic cheese, like the Italian prodl~ct,  contains 40% fat  in  the d ry  
matte]. and 33 to 395% water. W.V.P. 

439. Sampling Semi-Hard Cheeses. J .  C. B~AIIQUARDT, N. T. ,\gi.. Expt. 
Sta., Gmera ,  N. Y. Natl. Butter and Cheese Jour., $1, No. 4: 1G. 
April, 1943. 

The simplest and most satisfactory way to smnl-de a semi-hard cheese 
is to slire i t  into two parts. h method which docs not ruin the cheese for  
sale is to remove a disc-like area fro111 the surface with a lrnife blacle 4 
inches long by 4 inch ~ ~ i c l e .  Inserting the knife to the center of the cheese 
and then lifting indicates firmness; if the cheese clocs not drop off it is too 
firm, if i t  cannot be liftecl it  is too soft. Size and temperature must, be 
considerecl. Holding cheese a t  room temperature for a few weeks indicates 
"shelf-life." W.V.P. 
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440. Oregon's Practical Licensing Law. G. H. \VILSTER, Oreg. State Col., 
Corvallis, Orep. Natl. Butter aud Cheese Jonr., 54, KO. 3 :  14. 
March, 1943. 

Oregon for 24 years has been licensing cheesemalrers and buttermakers 
under an  improved, popular and successful system which is based on writ- 
ten, oral and practical tests. The examining board may later inclncle psy- 
chological tests. Snccessful canclidates must demonstrate a kno13-ledge of 
principles of dairy sanitation, practical nlanufacture, and factory tests. 

W.V.P. 

441. Determination of Nicotinic Acid. Modifications in the Microbio- 
logical Method. W. A. I~REHL,  F. M. STRONG AND C. A. ELVEHJEM, 
Col. of Agr., Univ. Wis., Madison. Jour. Indns. and Engin. Chein., 
Analyt. Ed., 15, No. 7 :  471. July, 1943. 

Certain inodifications in the Snell-Wright microbiological assay for 
nicotinic acid are described. Changes are proposed in the basal medium 
and a different procedure for growing the necessary inocalum is described. 
The variations have resulted in nearly doubling the response of the bacteria 
to quantitities of nicotinic acid in the range 0.04 to 0.3 microgram, and have 
procluced a linear stanclarcl curre. Among the results givep for various 
food materials, skim milk powder, by the 72-hr. assay, contained 8.2 micro- 
grams of nicotinic acid per gram. The assay, modified as  recommended, is 
capable of a higher degree of consistency ancl luiifonnitp than was nsnallg 
obtained with the original method. B.H.W. 

442. Adsorption of Rib0flavin.b~ Lactose. Influence of Concentration. 
ABRAHAM LEVITON, Bur. Dairy Indus., U. S. Dept. Agr., Washing- 
ton, D. C. Jour. Indns. and Engin. Chem., Indns. Ed., 35, No. 5:  
589. May, 1943. 

Lactose selectively adsorbs riboflavin as i t  crg\tallizes from whey coii- 
centrates. The relation betm-een degree of adsorption ancl initial riboflavin 
concentration under conclitiolis of complete crystallization is linear. A 
minimum concentration of riboflarin exists below which no adsorption occurs. 
Under conditions of illcomplete crystallization the value of the riboflarin 
concentration below which no adsorption occur.: is displaced toward lower 
and lower values as the degree of supersaturation with respect to lactose is 
lowered, and reaches a final minim~un valne of 2.5 micrograms per ml. It 
has been found practical to prepare lactose containing as high as 300 
micrograms riboflavin per gram. Much higher concentrations may be 
realized, but the rate of crystallization under the conditions required for 
the preparation of the more concentrated adsorbate.: becomes exceedingly 



slow. Concomitantly, the lactose crystals change from a characteristic 
tomahawk to a thin platy form. Riboflavin exerts a definite retarding ac- 
tion on the rate of crystallization of lactose, an effect which becomes more and 
inore pronounced as the ribofla~in concentration is increased, and as the 
degree of supersaturation with respect to lactose is clecreasecl. B.H.W. 

CONCENTRATED AND DRY ASILK; BY-PRODUCTS 

443. Control of Bacteria in Dry Milk. P. S. PRICKET, Mead-Johnson & 
Co. Natl. Butter and Cheese Jour. Part I. Effect of Processing, 
Vo1. 34, No. 6 :  16. June, 1943. Part 11. Meeting Standards, 
Vol. 34, No. 7. July, 1943. 

Part  I. Bacteria must have moisture, food, farorable temperatures and 
time to prow. I11 plant practice, the separator may contribute bacteria; 
therinophilic bacteria may grow while inilk is in hot wells ancl vacuum pan; 
condensing water may contaminate milk; storage tanks and homogenizer 
offer favorable growth conditiolis; ancl air-borne contamination may enter 
the spray drier. Spray drying is not as effective in destroying bacteria as 
the atmospheric roll process. Clean, careful packing of powder is essential. 

Par t  11. Standards of the American Dry Milk Institute are 15,000, 
30.000 and 100,000 per cc. of reconstituted milk for Extra, Standard and 
Thircl grades, respectively. To meet these standards the raw milk should 
be of low bacterial content as cleternlined by methylene blue reduction test, 
Greed microscopic count or plate count. Proper plant sanitation requires an 
efficient can washer, safe water supply, sterilization of equipment, elimina- 
tion of clead ends and pockets in pipelines and equipment and careful clean- 
ing of pumps. Laboratory help should locate time and source of contamina- 
tion. Thermophilic organisms in clry milk may cause gastro-enteritis in 
iilfants ancl undesirable chemical changes in milk constituents which injure 
the proclnct for commerical use. Incubation of bacterial plates a t  55' C. for 
48 hours is recommended to detect thermophiles. A trained, interested, 
intelligent ancl cooperative personnel is highly desirable in laboratory and 
production work to produce clean, dry milk. 1V.V.P. 

444. Keep 'Em Spraying. HANS EDEL, Maple Island Farm Creamery, 
Stillwater, Minn. Natl. Butter ancl Cheese Jonr., 34, No. 5:  16. 
May, 1943. 

This practical article indicates metliocls by which quality of product and 
efficiency of production are maintained by one company making spray 
process dry milk. Details discussed emphasize the value of high quality 
inilk; the advantage of preconclensing to 35 to 40% solids, the use of proper 
temperatures of preheating ; the necessity of cooling of surplus concentrate 
to be dried while the pan is being cleaned ; the need of checking homogenizer 
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packings, valves, by-pass connections, strainers, etc., the good results of 
keeping temperatures of 140"-160' in the drying chamber, and the necessity 
of strict cleanliness of milk handling and drying equipment as well as air 
filters and flue bags. Detailed records of milk quality, concentration, tem- 
peratures and pressures and laboratory analyses help improve efficiency. 

W.V.P. 

445. The  Dry Milk Industry. MERRILL 0. XAUGHAN, Amer. Dry Milk 
Inst., Chicago, Ill. Natl. Butter and Cheese Jour., 34, No. 3: 10. 
March, 1943. 

Despite the derogatory name "dry skiin milk" the dry milk industry 
has increased its output 30 times over production 25 years ago and this 
trend will continue for the war's duration. Beyond the war the future 
looks good for dehydrated foods with a few exceptions. Skimmilk must be 
conserved by drying for the inarlrets being developed. A11 branches of the 
dairy industry are interdependent; perhaps milk should be rationed to 
plants and all farmers paid the same figure. Quality must be guarded, 
research and educational work carried on, production of milk encouraged, 
and sound business practices observed. W.V.P. 

446. A Method of Smoothing Drier Drums. ANONYMOUS. Natl. Butter 
and Cheese Jonr., 34, No. 3 : 24. March, 1943. 

A wet-sanding method of cleaning and sinoothing drier drums keeps 
drums in working condition without dismantling. A sanding bar which is 
made of ground level channel iron I+" x I+'' x as long as the drum, a 
piece of hardwood to fit the channel iron, Scotch masking tape and 6" wide 
strips of special sanding cloth, is fastened to the lrnife blade and tightened 
against the revolving drum wit11 the knife acljnsters. W.V.P. 

DISEASE 

447. An Epic Investigation of Streptococcal Fever. C. S. LEETE, Prin. 
Milk Sanit., State Dept. of Health, Albany, N. Y. 16th Ann. 
Rpt. N. Y. State Assoc. of Milk Sanit., page 91. 1942. 

The rnilkborne outbreak of streptococcal fever that was investigated 
consisted of 23 cases. Twenty of the cases Fere employees of a clairy com- 
pany and three were carpenters repairing the plant. Twenty-two of the 
cases drank raw milk and one ate green cheddar cheese curd made from the 
raw milk. 

The plant received 123,000 pounds of milk produced by 6,060 cows in 331 
herds and the milk was delivered in 2,029 cans. Loop smears of milk from 
each cow were stained with Newman's No. 2 stain. Samples with long chain 
streptococci or cell counts of 500,000 or more yere considered suspicious. On 



this basis 23 herds and 1931 aniinals were suspicious. These cows were 
physically examined and each quarter tested with brom-thymol-blue. The 
sl~spicious herds were now reduced to 55 with 150 suspicious cows. Samples 
of milk from the 150 cows were sent to the laboratory for detailed examina- 
tion. One quarter from one cow gave milk containing hemolytic strepto- 
cocci, Lancefield group A. This quarter was positive to strip cup and 
brom-thymol-blue, and the teat had been injured and a teat dilator used 
just prior to the outbreak. A person with a throat infected with the organ- 
ism involved had treated the injured teat. A.C.D. 

448. Gramicidin and Tyrothricin Therapy in Chronic Streptococcic Mas- 
titis. RALPH B. LITTLE, Dept. Anim. and Plant Path., Rockefeller 
Inst. for Med. Res., Princeton, N. J. 16th Ann. Rpt. X. Y. State 
Assoc. of Mill< Sanit., page 107. 1942. 

The crude alcoholic extract of cultures of Bacillzcs brevis is known as 
tyrothricin. It may be separated by crystallization into tyrociclin and 
gramicidin, the latter being germicidal only to gram-positive microorganisms. 
The solution ma)- be diluted with water or mineral oil before injection into 
the milk cistern. . 

Most investigators agree that gramicidin and tyrothricin treatment of 
bovine nlastitis has definite merit and is more effective that Entozon, acri- 
flavine, trypaflavin, or Novoxil. The treatment should be given by a 
veterinarian and the herd carefully managed for the control of mastitis. 

A.C.D. 

449. An Anaerogenic Variant of Salmonella enteritidis (Gaertner) Iso- 
lated from an Enzootic Among Domestic and Wild Rats. ROBERT 
A. BRUCE AND HARRY E. DASCOMB, Univ. Rochester, School of Medi- 
cine and Dentistry, Rochester, N. Y. Jour. Infect. Dis., 72, No. 2 : 
157-159. Mar.-Apr., 1943. 

Nine strains of an anaerogenic variant of S. entevitidis were isolated 
from rats in an enzootic in the rat colony and in ~vilcl rats. This variant 
mas agglutinated to a titer of 1 : 10,240 ~vith ho~nologons anti-sernm, whereas 
agglutination with anti-Eberthella typltosn s e r u i  was only 1 : 80. When 
the homologous serum was tested, i t  agglutinated each of two laboratory 
strains of 8. cnteritidis strains with a titer of 1 :  5, 120; E .  typhosn, 1 :  80; 
and S. sckottnaztlleri, 1 : 20. The antigenic structure of the variant was IX, 
X I I :  g, m (I<anfmanl~). The authors emphasize that the routine identifica- 
tion of "non-lactose fermenters" by fermentation reactions alone, ~vithont 
serological procedllres, is not adequate. J.F.C. 

450. The Action of Tyrothricin on Fecal Streptococci in Vitro and in 
V~VO.  ENID C. RODANICFIE AND WALTER LINCOLN PALMER, Dept. 
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of Medicine, Uiiir. Chicago. Jour. Infect. Dis., 2, No. 2 : 154-156. 
Mar.-Apr., 1943. 

Thirty recently isolated fecal strains of streptococci were tested, to- 
gether with 5 strains of throat streptococci inclucled for the purposes of 
comparison. One-tenth ml. of a suspension containing approximately 
4,000.000 per 1nl. of the test organism was inocnlatecl into each of 8 tubes 
of real infnsion broth. Tyrothricin solution was added to each tube in 
amounts prailed to give final concentrations ranging from 0.0001 to 0.2 mg. 
per 1nl. The tubes were incubated 24 ancl 48 hours. I11 tubes showing 
visible growth the concentration of tyrothricin was considered inactive. 
Transfers of 0.1 1nl. mere made from tubes showing no growth into fresh 
tubes of broth, and after 24 and 48 hours incubation transfers mere niade 
from these secondary tubes that showed no growth. When no growth 
occurred in subcultnre, the concentration of tyrothricin in the original 
tube was considered bactericidal, but when growth dicl occur in subculture 
the concentration was considerecl only bacteriostatic. The fecal strains 
appeared to be no more resistant to the action of the tyrothricin than did 
the throat strilins. There mere rather wide clifferences in resistance between 
strains witl~in each group that could not be explained on the basis of cnl- 
tural or morphological differences. Tyrothricin added to the diets of white 
mice in a concentration of 25% of the diet and fecl ad lib. to the mice caused 
a marBed reduction in the n~ulinber of streptococci that could be isolated from 
rectal swabs or from the feces. This inhibition of streptococci in the intes- 
tines was lnore easily demonstrated ~vhen 3% of sulfasuxidine was addecl to 
the cliet to inhibit the coliforin organisms. J.F.C. 

451. Studies on Vitamin A. Vitamin A and Total Lipid of the Serum in 
Pneumonia. HUGH TV. JOSEPHS, JO~IUS Hopkins Univ., Baltimore, 
3fd. Amer. Jour. Dis. Children, 6.5, Xo. 5: 712-727. 1943. 

The vitamin A, carotene, and total lipid of the blood serum are reducecl 
in pnemnonia. The reduction of these three elements exhibited no regularity, 
except that the longer the duration of the illness the fewer the values that 
approached normal. TTitamin A values fell most rapidly of the three ele- 
ments studied. 

Dnring convalescence the serum lipids of children over two years of age 
tended to rise to a point well above normal and to remain there for a con- 
siderable perion of time, but in children uncler two years of age there was 
little tendency for sucli a rise unless vitamin A supplement was given. 

The rise in serum carotene in four to five days after the injection of a 
carotene supplement was begun mas related to the average lipid level 
during this period. Also there appeared to be a definite correlation between 
lipid levels and the post-absorptive rise of vitainin A in the blood serum. 



The abnormal rise i n  serum lipids i n  older children and in ;\-ounger 
chilclren receiving vitamin A during conralescence was comparecl ~ r i t h  a 
similar lipid rise in rats given escessire doses of vitainin A. R.IC.llT. 

452. Determination of the Number of Brucella abortus Organisms Re- 
quired to Infect Guinea Pigs and Cattle. 11. S. HUTCHINGS AND 

I. F. HUDDLESON, East I~aiisi~lg, Mich. A~ner .  dour. Vet. Res., 4, 
No. 11: 135. April, 1943. 

Strains of B r .  nbo~tlc\ were snspended in a broth containing 0.1', tryptose 
and 0.5% sodiu~n chloricle in  distilled water and stanclarclized to p H  6.9 
after sterilization. Suspensions vere standardized by a pliotelometer and 
checlrecl by plating. Ten organisms of different strains of Rr. nbovtirs and 
Br .  snis were infective to guinea pigs aiicl showed increased rirulence on 
continued passage. B. A. I. strain 19 was infectire to guinea pigs in  a 
dose of approximatcl- fire million organisms but not of 900.000 orranisms. 

Approximately fire million R r .  abortlts organisms of a recently isolated 
culture infected susceptible p r e ~ n a n t  heifers when deposited in  the con- 
junctival sac. S.A.F. 

453. The Distribution of Trichomonas foetus in the Preputial Cavity of 
Infected Bulls. DATUS 11. HABI~IOND AND DAVID E. BARTLETT, 
Beltsville, Mcl. Amer. Jour. Vet. Res., 4, No. 11: 143. April, 1943. 

A total of 15 examinations were made of the penis and prepuce of three 
artificially and one naturally infected bulls to determine the distribution 
of TricAonaonas foetlls. Light svrapings mere made of definite areas and in 
eight cases the urethra was flushed. 

"Trichomonacls xere  nsuallp founrl in  highest numbers on the portion 
of the glans penis not including the galea glandis, with relative]>- lower 
numbers scatterecl orer the remaincler of the penis and prepuce. Taria- 
tions in general level of nn~nbers  aiicl in  distribution of trichoinonads were 
noted both in  different individuals and in the same individual a t  different 
times. All flushings from the Ion-er urethra mere negative. 

"The findings n-ith respect to distribution of trichomonads in  the 
preputial cavity indicate that the accnracy of diagnosis in  bulls will be im- 
proved by inaking certain that  in obtaining samples material is collectecl 
from the surface of the glans penis and adjacent prepuce. .In the applica- 
tion of treatment this area shonld receive special attention." S.A.F. 

454. The Effect of Chemotherapeutic Agents on the Normal Bovine 
Mammary Gland: 1. The Effect of Novoxil. IT. G. AXDBERG AND 

I?. J. WEIRETIIER, St. Paul, Minn. Amer. Jour. Vet. Res., 4, No 
11: 134. April, 1943. 
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"In a series of three experiments a total of 18 apparently normal qnar- 
ters of eight cows were infused with Novoxil to determine its effects upon 
apparently normal lactating mammary glands. 

"The infusions produced a ionditioa simulating acute mastitis. The 
glands becaine enlarged, tender, ancl firm ; the milk becaine abnormal in con- 
sistency; and the percentage., of the milk chlorides increased and those of 
the lactose decreased. This was accompanied by an increase in polymorpho- 
nuclear leucocytes in the milk. 

"Fire of the six cows slaughtered four weeks after infusion showed 
lnacroscopic evidence of the irritation localized in the cistern in the form 
of numerous small, raised, reddish, graaular foci, some of which were cov- 
ered wit11 millr clots. Fibrotic nodules also developed in this region. I n  
four of the 16 infused quarters, palpable thickenings were noted in the teat 
canals in the preinfusion period. I11 one such quarter, a fibrotic nodule 
developed within three weeks after infusion, resulting in occlusion of the 
mill< flov-. 

"Two co~vs passed bloody urine one day after infusion. One of the 
co~vs had a historj~ of previous urinary disturbance. However, a subsequent 
nepatire nranalysis on two cows following illfusion suggested that Novoxil 
possibly stimulatecl a previons urinary infection but did not initiate such a 
conclition. 

"Sovosil used in the first experiment was kept a t  room temperature for 
approsimately one year. When shaken, i t  was difficult to incorporate the 
silver particles into the oil and the suspension was stable for only a short 
time. Fresh preparations of Novosil, nsed in the next two experiments, 
snspeiided easily and settled slowly. 

"So apparent permanent changes in the llclder were noted macro- 
scopically nor inicroscopically in two cows four and seventeen months after 
infusion with Novoxil (one year of age)." S.A.F. 

FEEDS AND FEEDIKG 

455. Annual Lespedeza for Florida Pastures. J. D. WARNER AND R. E.  
BLASER. Fla. Agr. Espt. Sta. Bnl. 375. 22 pages, illus. Sept., 
1942. 

This hulletiii discusses varieties of lespedeza, their aclaptation to Florida 
soils, anil their fertilizer requirements. Practical suggestions for the estab- 
lishment of lespedeza l?astnres are included. J.G.A. 

456. Feeding Value of Whey. W. V. PRICE, G. BOFISTEDT AND I. TIT. 
RUPEL. TTniv. Wis., Madison. Natl. Butter ancl Cheese Jonr., 34, 
So. 6 : 64. June, 1943. 

Tliis is a summary of tiinely information which inclicates that the half 
of the total inillc solids present in whey include valuable carbohydrates, 
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proteins and minerals, as well as liberal a ino~u~ts  of vitamins B,, B2 and C. 
Specific instructions are given for feeding whey to calves and pigs. Whey 
can be used as a substitute for mineral acid or molasses in iirnking grass 
silage. TTr.V.P. 

457. Supplementing and Improving Dairy Pastures. W. B. NEVENS. Ill. 
Agr. Col. Ext. Cir. 553. 8 pages, illus. Jlarcli, 1943. 

This circular contains (1) recornmendatioiis for emergency pasture crops 
as supplements to blnegrass, i~nd (2)  general recoinmendations for pasture 
management. J.G.A. 

458. Comparison of Molasses-Alfalfa Silage and Phosphoric Acid-Alfalfa 
Silage as Feeds for the Milking Cow. 14'. A. 1<1sc. S. J .  Agr. 
Expt. Sta. Bnl. 704. 35 pages. March, 1943. 

Feeding trials, physiological stndies, digestion experiments, and protein 
ancl nlineral balance studies with 21, 15, 16, ancl 12 cows, respectively, 
showed that: As a preservative for alfalfa silage, nlolasses proved to be 
superior to phosplroric acid. This mas indicatecl by greater econoniy in milk 
production on the molasses-alfalfa silage; by digestive ilisturbances ancl 
physiological changes in the blood and urine when phosphoric acid was usecl ; 
and by a large number of negative phospliorus balances in spite of larger 
phosphorus intake. 

Molasses-alfalfa silage proved to be very palatable and econoinical. Both 
kinds replaced satisfactorily all the corn s i lag~ and part of the hay ill the 
rations of these cows. 

Apparent digestibility mas about the saine regardless of preservative 
used. 

A large part of the phosphorus in the phosphoric acicl silage was appar- 
ently unavailable to the cows. 

The protein of the alfalfa silages proved to be adequate for 111ilk ~ P O ~ L I C -  
tion ~vithout the addition of protein concentrates in the grain ration. 

16 tables; 44 literature references. J.G.A. 

459. Growing More Feed. G. H. AHLORES. N. J. Agr. Espt. Sta. Cir. 
453. 8 pages. Jan., 1943. 

General recommendations for growing more corn, snlall grains. legumes, 
and grasses. A schedule of seeding rates ancl clates for various crops nnder 
New Jersey conditions is appended. J.G.A. 

FOOD TTALUE O F  DAIRY PRODUCTS 

460. The Future Role of Milk in Nutrition. GILBERT DALLDORF, Dir. of 
Labs., Grasslailds Hosp., Valhalla, N. Y. 16th Ann. Rgt. N. Y. 
State Assoc. of Millr Sanit., page 101. 1942. 
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I t  has been very difficult to determine the vita~nin requirements of nlan 
an4 it is ltnown that these requirements vary for different animals. Medical 
evidence does not sho~v a general vitamin shortage problem. However, milk 
is a very good carrier for thiainin yet the preservation of this vitamin in 
wheat during milling ~vould be preferable. "There is a harmony in well- 
balanced diets which clefies duplication by artificial means." Our foodstuffs 
are naturally varied enough to permit goocl diets without snbstitnting pro- 
prietary preparations for food. A.C.D. 

461. Influence of Minor Dietary Changes on Frequency of Infant's Stools. 
Study of the Effect of Varying the Content of Lactose, Milk Fat, 
and Thiamin. IRVIN J. WOLMAN AND SYDNEY BOROWSKY, Univ. 
Pa. Hosp., Philadelphia, Pa. Amer. Jour. Dis. Children, 65, No. 6 : 
827. June, 1943. 

A total of 249 normal newborn infants were clividecl into four experi- 
lnental groups. They were fed variations of a modified milk diet to deter- 

Composition of Diets Fed 
-A -. --- .- 

Nodified 
milk Lactose Corn syrup Milk fat Thiamine 

No. per cent per cent per cent U.S.P. ztnits 
per quart 

1 8.2 0.0 2.4 65 - 85 
2 6.6 1.6 5.4 65 - 85 ~ - -  

3 8.2 0.0 2.4 3.5 - 55 
4*  i .4  0.0 2.8 65 - 85 

- -- - . - -. - - - - 
* Control. 

mine effects of minor changes in diet, without alterations in the caloric 
value, upon the frequency of stools. 

Results indicate that average stool frequency can be increased during the 
first few months of life by any three of the changes studied: 

(1) Increasing lactose from 7.4 to 8.4 per cent and decreasing milk fat 
in isocaloric amount as in cliet 1. 

(2) Decreasing milk fat and increasing carbohydrate where 1.6 per cent 
corn syrup replaced an equal amount of lactose as in diet 2. 

(3) Using a diet with the same composition as diet 1 ;  except lacking in 
supplementary thiamine. 

The stool frequency using diet 3 was slightly less than using diet 1 ;  a 
thiamine hypovitaminosis may have occurred when diet 3 was fed. Thia- 
mine is necessary for proper tonus ancl motor function of the gastrointes- 
tinal tract and a deficiency of thiamine may have resulted in a hypomotility. 

R.K.W. 



462. Ascorbic Acid Content of Cow's Milk During Four Successive Lac- 
tation Periods. A. D. H o ~ n m s  AND FRANCIS TRIPP, E .  L. Patch 
Co., Boston, )lass.. E. A. WOELFFER, H. P .  Hoot1 and Sons, Boston, 
AND G. H. SATTERFIELD, U n i ~ .  North Carolina, Raleigh. Food Res., 
8, No. 3 :  237. May-June, 1943. 

I n  a stllcly of the ascorbic acid content of the milk pro(1uced by it grade 
Guernsey cow during her third, fourth, fifth ancl sixth lactation periods, the 
daily volumes of milk produced were 7.97,16.94, 11.0 and 19.73 liters, respec- 
tively. The ascorbic acid content averaged 26.93, 22.10, 21.78 and 21.89 
mg. per liter, respective1:-. while the total daily production of ascorbic acid 
averaged 214, 372, 239, ancl 432 mg., respectively. The authors conclude 
that advancing age did not diminish the animal's ability to produce milk 
rich in ascorbic acid even though she mas over eleven years old at  the con- 
clnsion of the study. F.J.D. 

463. Fortification of Oil, Fat, and Flour. Stability of Added Carotene 
and Effect of Antioxidants. P. \IT. MORGAL. IA. \v. BYERS AND 

E. J .  MILLER, RIich. Agr. Esp t .  Sta., East Lansing, Mich. Jour. 
Indns. and Engin. Chem., Indus. Ed., 3.5, No. 7 :  794. July, 1943. 

The stability of crystal l i~~e carotene in  Crisvo, lard. oleomargarine, white 
flour, soybean meal and soybean flour, both with ancl without adcled anti- 
oxidants, has been determined. The stability of a carotene concentrate used 
for comparison and prepared from alfalfa-leaf meal was superior in  most 
preparations to the crystalline carotene. The stability of carotene was 
greatly influenced by the presence or absence of antioxidants contained in 
the solvent. I n  solvents free of antioxidants, the aclclition of antioxidants 
harl a strong stabilizing effect. An accelerated clecomposition test for caro- 
tene is described. B.H.W. 

464. The Contribution of Non-Fat Milk Solids to the Nutritive Value of 
Wheat Breads. H. EI. ~IITCIIELL, T. S. HAJIILTON AND J. B. 
SIIIELDS, Ani~nal Nutr. Div., Univ. of Ill., Urbana, Ill. Jour. Nutr., 
35, No. 6 : 585-603. June, 1943. 

Nine byeads varying in their contents of non-fat milk solids, "enriched" 
nutrients ant1 white or n.liole wheat flour were studied using young rats as 
test animals. The incorporation of non-fat milk solids in  white bread to the 
extent of 67: of the flonr improved the growth promoting and bone calcify- 
ing values of bread much more than its enrichment with thiamine, nicotinic 
acitl and iron. Enriched white bread containing 6% of dried skim milk is 
definitely superior in growth-promoting value and hemoglobin production 
to enriched white bread supplemented to a n  equivalent extent with dical- 
cium phosphate and riboflarin. I t  was also equal to whole wheat bread in 
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growth-promoting valne ailcl henloglobin production ancl is distinctly supe- 
rior to i t  in the promotion of bone calcification. 

Skim milk solids is a better supplement to white flour for growth than 
the residue of the wheat berry discarclecl in its milling, though a combination 
of the two supplements is better than either alone. C.F.H. 

465. Health and Vitamin D. F. H. PLETCIIER, formerly ~vitll Lab. Dept., 
Borden's Farin Products Co., Brooklyn, N. Y. Milk Dealer, 32, 
No. 9 :  34-48. June, 1943. 

An exhaustive resuine of study of rickets from earliest records and de- 
tailed work of Mellanb-. Huldschinsky, AIcCollum and Hess ancl Steenbock 
is reviewed. Since 1919 a complete understancling of the cause and preven- 
tion of rickets and the role of Vitamin D has been unfolcled. Dr. T. A. 
Palm of London in 1890 contributed much to the discovery of the effect of 
sunlight in the depositioii of mineral ~vitliin the body. 

The coordination of effect of diet, sunlight and differentiation of func- 
tional characteristics of Vitamins A and D in the metabolism of growing 
organisms mas finall!- evolved. Interesting incidents in research of differ- 
ent investigators is given in the establishment of a distinct entity to Vitamin 
D. The importance of Inilk in supplying Vitamin D to the diet is traced. 

C.S.T. 

466. Health and Vitamin A. F. H. PLETCHER, formerly with Lab. Dept., 
Borden's Farm Prodiicts Co., Brooklyn, N. Y. Milk Dealer, 32, 
No. 8: 3 5 4 6 .  May, 1943. 

The author exhanstively reviews early views and works on nutrition and 
shows the vital relationship of dairy products in the field of nutrition ancl 
health as the vendor of a food which carries the fifth component of an ade- 
quate diet so essential to health and life. The work of Atwater, Babcock, 
Hart, Humphrey, I~IcColliim and Steenbock is reviewed and the discovery 
of Vitamin A is graphically traced. Within the last 10 years its i~nportance 
in the human diet has been recognized and tribute to early investigators is 
paid. The relationship between carotene as a precursor of Vitamin A and 
of Vitamin A is shown and a general discussion of the role both play in 
nutrition is sho~rii. Vitamin A's relationship to vision, to night-blindness, 
to metaplasia ancl to human tissue is portrayed. Vitamin A requirements 
in normal daily diets for proper health balance and in regard to use of dairy 
products is shon.11. C.S.T. 

ICE CREAM 

467. Egg Solids in the Ice Cream Mix. B. I. ; R r I a s u r ~ o ~ ~ s ~ ~ ,  Res. Editor, 
Ice Creain Trade Jour., New York Citv. Ice Creain Trade Jour., 
39, No. 7 :  34. July, 1943. 



The author recomlnends the use of egg yolk or ~ ~ l i o l e  eggs for  ice cream 
of low lnilk soliils content inasinuc11 as egg solids, particularly the yolk sol- 
ids, are exreptionall:- good hydrophilic, water-binding colloids. Dry egg 
yolk to the extent of between 0.556 and 1.0% is suggested to improve the 
body and texture clial-acteristics of ice cream. The same quantity is recom- 
mended as a valuable ingredient in the sherbet  nix, and it is suggested that 
the mlx be heated to 155' F. for 30 niinntes and, if posqible, hoinogenized 
~ r h e n  egg l~roi l~icts  are used. F.J.D. 

468. Ice Cream Body Building with Limited Milk Solids. P. H. TRACY 
AND HARRY PYENSON, Uiii~.. Ill., TJrbanil. Ice Cream Trade Jour., 
39, No. 7 :  12. July, 1943. 

A comparison of several cereal ''body builders" for wartime ice cream 
revealed that all of them affect the flavor adverselj-, wit11 wheat flour being 
the least noticeable. They all improve body, ~ i t h  oat flonr being lnost effec- 
tive. All the products tried increase ~vhipping time, and acidity and lower 
the freezing point. Some brands of wheat flour were found to be superior 
to others. The amount of various flours possibljr of use is limited by the 
flavor effect, soybean imparting more flavor than wheat or oat flour. Ice 
creams containing less than about 1856 milk solids and   no re than 3% wheat 
flour are hard to whip and have a sticky body as n-ell as a cereal flavor. High 
heat treatment of flours prior to adding to the mix increase their effective- 
ness. The moisture content of most of the vheat  flours ranged from 10 to 
137h. Soy flonr was lowest a t  7.1%. F.J.D. 

469. Milk Distribution in War Time. TOM G .  STITTS, Food Distrib. 
Adinin., U. S. Dept. Agr., Washington, D. C. Internatl. Assoc. 
Milk Dealers Assoc. Bul., 35, No. 27: 393-398. May, 1943. 

There are two main reasons for  the adjustments being brought about in  
the fluid milk business. The first is the need to inaintain a stable economy 
and the second to conserve vital resources. 

Flnid milk alone accounts for  eleven per cent of the food budget i n  the 
cost of living index. When retail milk prices were frozen along ~ v i t h  other 
retail food prices, efforts were made to keep the farmer producing i n  the 
face of higher costs by means of subsidies which were later discontinued. 
Also a n  effort was made to cut  down on services not absolntely necessary 
not only to reduce the rost of handling milk but  also to conserve on strategic 
materials as manpower, trucks, tires and gasoline. As a n  example, every 
other day delivery call effect delivery mileage reclnctions of 40%. Because 
milk is high on the list of food products which must continue to be marketed 
no matter how long the war lasts, i t  is important that  equipment be con- 



served so that certain nlinilnuin service will always be possible. Elimination 
of luxury services r i l l  aid greatly in assuring this minimum of necessary 
service to the mcl of the \ ~ ~ a r .  E.F.G. 

470. Cost of Handling Fluid Milk by Retail Food Stores in the Alameda 
County and San Francisco Marketing Areas. JOHN MARSHALL, 
JR., Calif. Dept. Agr., San Francisco, Calif. Iiiternatl. Assoc. Rlillr 
Dealers Assoc. Bnl., 35, No. 26 : 375-392. April, 1943. 

Time studies mere made on 26 retail stores judged to be representive of 
126 stores in Alamecla County ancl145 stores in San Francisco area for which 
operating statements already had been obtained and analyzed. On the basis 
of time studies made in the store and an allocation of expense to milk ancl 
other items solcl the following facts were revealed. 

The total operating expenses of the 15 Alameda County stores amounted 
to 11.26% of sales while the mark-up needed to provide a profit of 2% on 
sales was 16%. The 11 stores in the San Francisco area showed total operat- 
ing expenses 11.90% of sales and to include the 2% profit on sales required a 
16.1770 mark-up. 

The average order value of fresh milk customers a t  the Alaineda stores 
was 82 cents for 5.87 items while the average customer of the stores spent 
only 64 cents for 4.53 items. In  the San Francisco stores milk customers 
spent 90 cents for 6.55 items and the average of all customers was 69 cents for 
5.26 items. Both studies showed that milk buying customers spend more on 
each trip to the store than the average customer and that millr customers 
are more profitable and tend to increase the total volume of the entire 
business. 

The cost of handling fluid millr is less than the average cost of handling 
all items. The cost of hanclliag n~illr in fibre bottles through a grocery store 
is less than the same inilk in glass and ~varrants a narrower retail grocery 
margin for inilk in fibre bottles. E.F.G. 

471. Milking Machines, Materials and Men. LAWRENCE BEVILLE, Inter- 
national Harvester Co., Buffalo, N. Y. 16th Ann. Rpt. N. Y. State 
Assoc. of Rlillr Sanit., page 189. 1942. 

I11 the State of Kern lrorlr there are 1,361,600 dairy cows and 4974, or 
667,200 are milked by haacl. 11 hand millrer can milk 8 cows per hour ancl 
by machine he milks 20. This allows a saving of 100,080 man hours per clay 
if all cows mere millred by machine. Jfillring by machine can be done  ell 
without causing infection. 

The problem of goocl TI-ashing of millring machines is still ~ ~ i t h  us but 
definite progress is being made in clereloping better methods and gettinr 
them into use. A.C.D. 



472. War  Time Milk Transportation Problems. CHARLES H. MILBURN, 
Standard Brands, Inc., New York City. 16th Ann. Rpt. N. Y. State 
Assoc. of Milk Sanit., page 81. 1942. 

The Metropolitan area of New York City consumes each day some 27,700 
tons of food of which 6,306 tons (6,000,000 quarts) is milk. The problem is 
to bring this food, especially the milk, into New Tork City even though 
the city is bombed. A committee has worked out a prograln and organization 
to report damaged plants and roads to a central office. The central office will 
advise deputies who will stop all millr trucks in transit that were to travel 
over such faulty roads or plants and will reroute them where the milk can be 
handled. A.C.D. 

473. Symposium on Causes and Reasons for Rejected Milk. Part  I. 
R. L. FURNA, N. Y. City Dept. of Health, Chateaugay, N. T. 16th 
Ann. Rept. N. Y. State Assoc. of Milk Sanit., page 121. 1942. 

The lnilk sanitarians from the milk supply of New York cities began 
regular deck inspection work in 1937. That year 1,062,497 cans of milk 
were inspected and 20,397 cans or 1.9% rejected. The three principal causes 
of rejection were (1) improper cooling, (2) dirty utensils, and (3) mastitis. 
I n  1941 there were 1,341,679 cans of millr inspected and 1.43% rejected. 
The cooling of milk had been impro~ed but there were more dirty utensils 
and mastitis, probably due to poorer help and more milking machines. Milk 
is also sometimes rejected for excessive sediment and odors from barn feed, 
and weeds. 

There is a definite tendency toward greater rejections from milk hauled 
over longer routes. 

The odor of milk is a better criterion of quality than the taste. The 
strainer dipper detects flakes, and the sediment test shows foreign matter. 
I n  rejecting the milk i t  is desirable to give exact reasons for doing so. Since 
odor is dependent upon so much i t  is necessary to hare esperience before 
actually grading milk. Bad milk including high bacterial counts ancl mas- 
titis can be nearly always detected by odor. 

Part 2 

13'. H. MANSON, New York City Dept. of Health, Jlillerton, N. Y. 
The problem of producing poor milk when vie~i-ecl from the personal 

standpoint is due to : (1) lax plant operation and clairy control by coliipany 
representatives, (2) poor herd management on the part of the dairymen with 
limited professional advice, (3) lack of satisfactory cooling, washing and 
sterilizing facilities, and (4) the dairymen in the business of producing milk 
who are not adapted to the job. 



Part 3 

E. R. IICHALE, New Yorlr City Dept. of Health. 
Attention was directed to the failure to provide refrigeration or protec- 

tioil to inillr against ~varining up  on the trucks used to haul inillr. A.C.D. 

474. Protecting and Maintaining Milk Supplies in Wartime. SOL PINCUS, 
Deputy Commr., Dept. of Health, New lTorlr City. 16th Ann. Rpt. 
N. Y. State 12ssoc. of Ifilk Sanit., page 71. 1942. 

The program to protect and maintain the milk supply of New York City 
during Wartime is built around the following objectives: " 1. Blackout pro- 
tection of the plants in  case of night air attack. 2. Protection of the milk 
supply and plants against possible sabotage. 3. Provision for emergency 
pasteurization in case some of our plants were disabled by enemy action." 

A.C.D. 

475. Milk Filtration with Cotton Media. HERBERT L. DAVIS, Johnson 
and Johnson Co., New Bruns~riclr, N. J. 16th Ann. Rpt. N. P. 
State Assoc. of Milk Sanit., page 43. 1942. 

The filtration of milk throngh cotton on the farin is an aid to clean mill< 
production used even in certified dairies. Tests have shown cotton mill 
remove particles down to 44 microns in  size. 

Strainers may be classified into three types. namely, (1) those that  pro- 
tect the cotton so well that plain cotton will not ~vash, (2) those that  need 
gauze to protect the upper surface against washing, and (3)  those that need 
gauze on both sides to prevent washing. 

The   no st thorough removal of sediment is secured by cotton disks and 
snch disks cannot be reused. A.C.D. 

476. Precision Timing of High-Temperature, Short-Time Pasteurizers. 
A. C. FAY AND JOSEPFI FRASER, H.  P. Hood and Sons, Boston, Mass. 
16th Ann. Rpt. N. P. State Assoc. of Milk Sanit., page 21. 1942. 

Several procedures have been developed to accurately determine the 
holding time in high-temperature pasteurization. I t  is very important that 
this time must not vary a few seconds from that desired. 

One metliocl is to connect an alemite gun i n  place of the thermometer a t  
the outlet of the final heater section. The pastenrizer is operated with water, 
the dye injected, and the time deterininecl ~v i th  a stop ~vatcli for the dye to 
appear a t  the end of the holcling tube. 

Another method is dependent upon cliangii~g the electrical conductance 
of the milk by injecting a saturated salt solution into the milk by a n  alemite 
gun attached a t  the ontlet of the final heater section. The change in electri- 
cal conductance call then be determined a t  the outlet of the holding tube by 
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an ammeter. The time may be secured by the stop match or by an auto- 
inatic clock stopped by the increased electrical concluctance. Either method 
is accurate if properly manipulated. Since the final heating with the 
Electropure Pasteurizer varies with conductance the regulator bulb of this 
machine inust be disconnected and placed in water about pasteurization 
temperature to lreep the flow dirersion valve open. As a final method the 
holding time may be calculated by the ratio of capacity to the volume of the 
holding tube. A.C.D. 

477. Current Methods of Measuring Foam. SYDNEY ROSS. Dept. of Chem., 
Stanford Univ., Calif. ~ o n r .  Indus. ilnd Engin. Chem., Analpt. 
Ed.. 15, No. 5 :  329. May, 1943. 

Foam may be ineasured by static or by dynamic methods. Static methods 
are those in which measurements are made after the foam has been produced 
with no reference to the manner of its production. Static methods consist 
of forming a foam and observing the rate a t  which liquid drains from it, 
beginning observations after the cessation of foam formation. I n  dynamic 
methods the rate of collapse of the foam bubbles and films is measured, the 
rate of clrainage being consiclered indirectly as  i t  affects the rate of collapse 
of the films. The chief static and dynamic methocls currently used to 
measure foaminess of liquids have been clescribed and examined. B.H.\Tr. 

478. What Is the Correct Way of Running Sediment Tests? MILT KING, 
Sediment Testing Supply Co., Chicago, Illinois. Natl. Butter and 
Cheese Jour., 34, No. 7: 15. July, 1943. 

A pint of nlillr is suckecl u p  into the tester froin the bottom of tlie can 
as  the inlet of the tester is drawn across the can bottom. W.V.P. 

479. The War and Quality. MILTON H. BUTTON, Dii-., 1%. Dept. Apr., 
Madison, 1Vis. Natl. Bntter and Cheese Jonr., 34,  No. 5 : 14. May, 
1943. 

Milk qnality will be maintainecl despite labor, erluipment and machinery 
shortages. Scarcity of milk proclucts for civilian use might tend to lower 
standards of qnalitp but rationing shonld offset this trend. lV.V.P. 

480. Filtering Milk on the Farm. Ii. G. WECKEL, Uili~.. of Wis., Madison. 
1%. Sat l .  Butter and Cheese Jonr., 34,  No. 3:  12. March, 1943. 

Filtration of inilk is ilcceptecl in production of certified milk and by 
health orclinances. A pood filter should be rugged, simply made, easily 
cleanetl and sterilized, ancl should provide close fitting parts to hold the filter 
disk tightly. Failure in filtratioi~ can be caused by breaking fibers of filter 
when mill< is poured over it, by "bumping" the strainer to hurry the process 
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and by a poorly fitting disk-holding device. The type of filter disk should 
be selected to fit the strainer design; poor strainers generally require the 
most expensive disk for efficient action. Rate of filtration varies and de- 
creases with cold inilk, high-fat milk, mastitis, and fine mesh filters. 

Filtering does not prevent solution of some extraneous material; i t  does 
not improve the methylene blue test; nor change milk composition nor 
subsequent acid development. Filtering calls the farmer's attention to 
improper production practices. W.V.P. 

PHYSIOLOGY 
481. Formation in Vitro of Highly Active Thyroproteins, Their Biologic 

Assay and Practical Use. E. P. REINEKE AND C. W. TURNER. 
110. Agr. Expt. Sta. Res. Bnl. 355. 88 pages. Nov., 1942. 

A detailed technical dissertation on methods for assay of thyroidal sub- 
stances, inethods for preparation of iodinated proteins, and their physio- 
logical effects. From the viewpoint of dairy science the most interesting 
fincling was "that artificial thyroproteiiis will stimulate increased milk pro- 
duction TI-lien fed, for short periods, to goats in declining lactation. In- 
creases were noted in the milk yield, milk fa t  percentage, and yield of 
butterfat of lactating cows after feeding artificial thyroproteins for a three- 
clap period. " 

17 figures, 23 tables, 5 pages of literature citations. J.G.A. 

482. The Relation of the Endocrine System to the Regulation of Calcium 
Metabolism. I. L. CAMPBELL AND C. W. TURNER. Mo. Agr. Expt. 
Sta. Res. Bnl. 352. 134 pages. 

The outstanding findings in this comprehensive study, the summary 
alone of ~vllich occnpies three pages, are that "there is little doubt that the 
parathyroicl hormone is the most iinportant endocrine factor in the imme- 
cliate regulation of calcium metabolism in both mammals and birds." "The 
results of this stndy provide strong evidence that the parathyroids are inde- 
pendent of a controlliizg anterior pituitary h~rmoi ie .~ '  "Feeding experi- 
ments hare shown convincingly that gross enlargement of the glands occurs 
under conditions which tend to lower the calcium content of the blood. I t  
seeins quite probable that the parathyroid glands are sensitive to slight 
clianpes in the level of physiologically available calcium in the blood, and 
that the ontpnt of hormone is adjusted accordingly to preserve an eqni- 
librillin b e t ~ ~ e e n  the demaiicl for and supply of calcium to the tissues." 
"Until soine convincing evidence of the mediation of some other organ is 
forthcoming, it seeins unnecessary to postulate any but a direct secretion 
under conclitions tending to lower the level of physiologically available 
calcium in the blood. " 

17 fipnrrs, 35 tables, 13 pages of literature references. J.G.A. 



483. More Results with an Acid Detergent but in a Standard Can 
Washer. F. M. SCALES, Sealtest Lab., Sheffield Farills Co., New 
York City. 16th Ann. Rpt. N. Y. State Assoc. of Milk Sanit., 
page 175. 1942. 

I n  further research on the washing of milk cans with acid detergent an 
installation was made using a standard can washer. Cans were washed 
using two different alkaline washing powders of modern forinnlae and an 
acid detergent designed by the author and sold as Mikro Sail. Some 276 
cans were washed daily for 12 days using each detergent. The results 
showed that from the standpoint of sterility, cleanliness, and odor the acid 
detergent proved superior. The pH of the acid washing solntioa TTas 6.3. 

A.C.D. 

484. A Discussion and Demonstration of the Effect of Alkaline Deter- 
gents on Water Hardness. C. TV. RINK, Diainoncl Alkali Co., 
Pittsburgh, Pa. 16th Ann. Rpt. N. Y. State Assoc. of 3Iilli Sanit., 
page 163. 1942. 

After a brief discussion of water hardness as an ever present problem 
in washing dairy equipment, the speaker demonstrated a test for suitability 
of a washing powder for a given water supply. The test consists of adding 
one teaspoon of the powder to one quart of water. After dissolving the 
powder some of the solution should be diluted 1-10 with water. Both solu- 
tions should remain clear and not become milky. The ideal washing p o ~ ~ d e r  
to cleanse thoroughly and leave no film or scale should contain silicates, 
silicated complex phosphates, and wetting agents. A.C.D. 

485. The Dairy Industry under a Total War Economy. C. E. BEARDSLEE, 
Dairy Procl. Sect., Food Branch, War Prod. Board, \T'asliinpton, 
D. C. 16th Ann. Rpt. N. Y. State Assoc. of Milk Sanit., page 55.  
1942. 

The dairy industry has the tremendous prodnction goal of 120.000.000.000 
pounds of milk for 1942 and this quantity may be exceeded. Shortage of 
critical materials is a serious problem both in the dairy industry and in many 
industries servicing the dairy industry. The program in Washington en- 
cleavors to conserve these critical materials for a long war \\-itliont too 
seriously handicapping this essential food indnstry. A.C.D. 

486. Ways and Means of Cooperating in the War Effort by Prolonging 
the Life of Milk Handling Equipment. C. W. WEBER, State Dept. 
of Health, Albany, N. Y. 16th Ann. Rpt. S. Y. State Assoc. of 
Milk Sanit., page 9. 1942. 
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The life of inilk handling equipment should be prolonged by every pos- 
sible means. The time that equipment may be used is lengthened by reduc- 
ing friction, shock, and corrosion to a minimum. Each of the points is 
discussed and various methods snggested for holding them to a minimum. 

A.C.D. 

487. Preventive Motor Maintenance for the Milk Dealer. G. D. BOWNE, 
Mgr., Food Indus., application and engin., AND W. W. MCCUL- 
LOUGH, Maintenance Engin., Westinghouse Elec. & Mfg. Co., East 
Pittsburgh, Pa. Milk Dealer, 32, No. 9 : 25-27-7476. June, 1943. 

Proper motor maintenance in a milk plant where most of individual 
units are operated by individual motor is always important, but under war- 
time conditions both regular and preventive measures to secure continuous 
operation are vitally important. Systematic inspection, analysis of equip- 
ment, and detailed records should be established and enforced. 

The authors suggested (1) once a week check on oil level bearings and 
rings and of insulation; (2) once a month check on brush holders, brushes 
and shunts;' (3) once a year check of air gap, insulation resistance, line 
voltage, change grease and check renewal parts for motors and (4) every 2 
years dismantle and completely overhaul all motors. Motor bearings, sleeve 
bearings and ball bearings in all parts of all motors should be periodically 
checked for wear, alignment, speed, oil flow and supply, excessive tempera- 
tures and general overhaul. Two charts for general and specific examination 
of all motors and motor parts are given to maintain proper efficiency of all 
motors in the milk plant. C.S.T. 

488. Check Up on Your Refrigerating Equipment. L. C. THOMSEN, Univ. 
Wisconsin, Madison. Natl. Butter and Cheese Jour., 34, No. 7:  
8. July, 1943. 

This practical discussion of operating principles of mechanical refrigera- 
tion machinery shows how to determine rated capacity and states "any given 
machine should be operated a t  the maximum possible suction temperature 
(pressure) which will still give the desired temperature to the product to  
be refrigerated." Optimum suction pressure during operation may not 
be attained if the surface area of the expansion unit is too small or if the 
velocity of air, brine, water or dairy product over the expansion surface is 
too low or if the refrigerant moves too slowly, or if the efficiency of the heat 
exchanging surface is impaired by oil, scale or frost. When high discharge 
pressures are the result of faulty operating conditions, power is wasted; 
such pressures may be caused by non-condensable gases, shortage of water, 
or high initial water temperatures. Two graphs show for ammonia com- 
pressors the relationship of suction pressure to output and to power con- 
sulnption and the relation of discharge pressures to output and to power 
ronsumption. W.V.P. 



489. Salvaging Fat from the Babcock Test. A. W. BIENDARRA, Fairmoiit 
Creamery Co., Green Bay, Wis. Natl. Butter and Cheese Jonr., 
34, No. 6 : 9. June, 1943. 

After reading creain tests, the large end of a 9-cc. pipette is inserted into 
the necks of bottles to the bottom of the fa t  column; the tip is closed with 
a finger and the pipette and fa t  \i~ithdra\vn. Twelve ounces of f a t  have been 
salvaged from 55 tests; the c~unnlatire sa~rings of fa t  are impressive. 

W.V.P. 

490. A Wartime Dairy Barn. G. L. EDICK. U. S. Dept. Agr. Leaflet 232. 
8 pages, Illus. April, 1943. 

Contains sketches, illnst'ations, and suggestions for clairy barns designed 
to use a minimum of metal ancl other critical materials. 

8 figures. J.G.A. 

491. Is Your Piping Installed Properly? C. T. BAKER, Consulting Engin., 
Atlanta, Ga. Natl. Butter ancl Cheese Jonr., 34, No. 3 : 17. March, 
1943. 

Improper pipe layout ma)- cause high power bills, loss in capacity and 
failures in pipe installation. Specific cases are described to show that pipes 
and valves of improper size, especially those connected to pumps, may cause 
unnecessary trouble. W.V.P. 

492. Countercurrent Multitubular Heat Exchangers. Comparison of 
Design Methods. M. G. LARIAN, Mich. State Col., East Lansing, 
Mich. Jour. Indns. and Engin. Chem., Indus. Ed.. 35, No. 8 :  840. 
Aug., 1943. 

The tubular heat exchanger is a common piece of eqnipment in chemical 
plants. Heat exchanger design and methods for calculating the heat trans- 
fer area of countercurrent tubular heat eschanpers is discussed. Of fire 
methods of calc~ilation only one is entirely correct, but the calculations for 
this are lengthy. The other inethods are siinpler and often fairly accurate. 
Some methods for predicting film coefficients are briefly cliscussed. 

B.H.W. 



J O F R S A L  OF D A I R Y  SCIESCE 

T o  those not familiar with the cultivation of the 
vanilla vine, the word "vanillery" will sound like 
double talk. Rut to the growers of vanilla, it is as 
natural as the word "orchard" for apples and 
"grove" for oranges. I t  is the piece of land on 
which the carefully placed vanilla vines, with their 
support trees, are intensively cultivated. 

From the fifty and more varieties of wild vanilla 
plants, one had to  be selected as the best to  be 
cultivated. I t  was much like selecting Miss 
America of 1519 or  choosing the college man "most 
likely to  succeed." 

Thevanilla plant thatwonthis distinction goesby 
the hotanical name of Vanilla fragrans (Salisbury) 
Ames (V. Planifolia Andr.). This is the particular 
variety that  has received the great development 
work during the last couple of centuries. When 
definitions had to  be set by the Food and Drug 
Administration for what constituted a vanilla 
hean, it was decided to  write down the words 
"The dried, cured fruit of Yanillafragranr." The 
use of this one variety as a standard (of necessity, 
arrived a t  by arbitrary and artificial selection) has 
become a matter of custom. But, of course, the 
definition cannot be taken literally or a person 
would be trying to  say tha t  other varieties of 
vanilla beans are not vanilla beans. If that  could 
be done, Florida would have long since claimed 
that California oranges were not oranges-and 
vice versa. But tha t  is another story. The  work of 
Man in the vanillery is the point of this discussion. 

When the artificial step of transplanting the 
vanilla plant t o  Madagascar was made, the 
growers overlooked the fact that  the insects and 
the humming birds of Mexico were responsible for 
pollinating most of the blossoms. Unfortunately, 
the islands in the Indian Ocean did not have the 
counterparts of these busy little creatures. How- 
ever, as is so often the case, an ohstacle becomes a 
challenge and an improved solution is uncovered. 

About 75 or more years ago, the idea of pollinat- 
ing each selected blossom by hand occurred to  
Man. The  interior of the blossom is so divided and 
protected tha t  it requires practiced skill to  open 
and close the two receptacles of the blossom so 
that pollination takes place. Today, this artificial 
pollination is standard practice in all the areas 
where vanilla is cultivated for market. 

Each vanilla bean contains thousands of little 
black seeds, but  only one in millionswould develop 
into a new vanilla vine if Nature were left t o  its 
own devices. The  vanillery is possible only because 
farmers discovered tha t  cuttings from existing 
vines could be hand-tied to  support trees and take 
root in their new locations. 

These steps are typical of how Man must use 
his ingenuity to  convert Nature's gifts into fine 
foods. Tha t  is why the standards of yesterday are 
frequently the sub-standards of tomorrow. The  
differences in Nature's production from many 
parts of the world, from year to  year, place upon 
the processor the burden of adding to  or  sub- 
tracting from each yield in order to  bring about 
uniformity and quality. 

Just as soon as the vanilla plant was trans- 
planted from its original habitat to other areas of 
different climate and different soil, differences 
were bound t o  appear in the ripened beans. In 
some cases, chemical constituents appear in the 
beans from foreign areas that  are not present in 
the beans from their natural Mexican habitat. 

And so, Man must use his technical knowledge 
in the vanillery, the curing shed and the processing 
plant t o  bring about the delicious flavoring which 
the consumer has learned to  classify as "vanilla." 

p U b l ~ k d  in t k  inttrrst of rontinwd Pie 
gnrr;of lh;nkint  it^ f lu food industriff, \ 

of ~i~~~~ and ~ t h t ,  pwdtrtd vanilla ?rodwU 

~ m ~ t ~ ~ d  Master ~treets,~hiladeIphla22.Pa. 

Your advertisemant i s  h int .  read In e v w  Stete end In 25 W o d s n  Countries 
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S O L V A Y  S A L E S  C O R P O R A T I O N  
Aikrl,rr m d  Chrrn1r.1 Prodvrr~  hlmuf.nurrd b j  

Thr Solr r )  Prorsrr Cornpan). 

4 0  RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES:- 

Borron Cincinnsti Near Otleanr Pinrb+ 
Charlotre Cleveland NewYork St. Louar 
Chicago Derroir Philrdelphir Sycrcure 

Your advertisement is being read in every State and in 25 Foreign Countries 
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For over 58 years the biggest job of Potapar* Vegetable Parchment has been 

packaging and protecting foods. War needs resulted in a new appreciation 
of what this remarkable paper can do, and today Patapar has many impor- 

tant war assignments. Most of them cannot be talked about, but here are a 

few examples: 

In manufacturing of gas masks 

In manufacture of Plexiglas 

Mold liners 

Ration C wrappers 

Map tracing papers 

Ointment box liners 

Snuff box liners 

Special photographic purposes 

Liners for coffee bags 

Bulk shortening packaging units 

Liners for motor oil containers 

Butter wrappers 

Tub liners and circles 

Printer box liners 

Bulk corrugated box liners 

Milk can gaskets 

Milk bottle hoods 

Ice cream flavor labels 

Patapar i s  grease-resisting, insoluble, boil-proof. Cheese wrappers 

These basic characteristics have been a vital aid in and liners 

solving difficult problems. Used alone as a wrapper 
Patapar meets exacting requirements. And with the 

addition of special treatments, or when used in combination with other mate- 

rials it can db jobs never before thought possible for paper. 
Today, operating at peak capacity, we require more time to process 

orders. So if you have a special iob for Patapar we suggest you let us know 

your requirements as far in advance as possible. 
.Bey. U. S. P.I. on. 

Paterson Parchment Paper Company Bristol, Pennsylvania 
W E S T  C O A S T  P L A N T :  3 4 0  B R Y A N T  S T R E E T ,  S A N  F R A N C I S C O ,  C A L I F O R N I A  
5 R A N C H  OFFICES: 1 2 0  BROADWAY, N E W  YORK . Ill WEST W A S H I N G T O N  STREET, C H I C A G O  

Your advertisement is being read in every State and in 25 Foreign Countries 
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AMERICAN DAIRY SCIENCE ASSOCIATION 
INCORPORATED IN THE DISTRICT OF COLUMBIA 

Oficers 

. C. DAHLBERG, Itliaca, New York 

. C. RAGSDALE, Columbia, Missouri 

. B. STOLTZ, Col~imbus, Ohio 

. S. SUTTON, Columbus, Ohio 

. H. TRACY, Urbana, Illinois 
C. L. BLACKMAN, 'Columbus, Ohio 
R. B. BECKER, Gainernillo, Florida 
W. E. PETERSEN, St. Paul, Minnesota 
G. MALCOLM TROUT, East  Lansing, Miclligan 
J. C. KNOW, Pullman, Washington 
H. P. DAVIS, Lincoln, Nebraska 

Oflicers of Sections 

DAIRY PRODUCTION SECTIOY 

Chairman DWIGHT L. ESPE, Ames, Iowa 
Pice-Chair G. W. SALISBURY, Ithaca, Nelv York 
Secretary D. M. SEATH, Uni-rersity, La. 

DAIRY MANUFACTURING SECTION 

PAQL F. SRARP, San Frai~cisco, Calif. 
Vice-chairman L. K. CROWE, Lincoln, Kebraska 

I. A. GOULD, East Lansing, Michigan 

DAIRY EXTENSION SECTION 

E. C. ~CTTEIDENHELM, East  Lansing, Mich. 
FLOYD ARNOLD, .4mes, Iowa 
GERALD IIEEBINR, Morgantown, W. Va. 

Oflioers of Divisio??~ 
SOUTHERN 

R. R. BECKER, Gaiuesville, Fla. 
Vice-chairman J. P. LAMASTER, Clemson, S. C. 

F. H. HERZER, Statc College, Miss. 

EASTERN 
H. C. MOORE, Durham, N. H. 
A. I. MANN, Storrs, Conn. 

Secretarg-Treas L. R. DOWD, Storrs, Coim. 

WESTERN 
N. S. GOLDING, Pnllman, Wash. 
S. W. MEAD, Davis, Calif. 
H. P. EWALT, Cor~aIIis, Oregon 

The American Dairy Science Association was organized to advance the general mel- 
fare of the dairy industry, especially by the improx-ement of dairy instruction by the 
stimulation of scientific research in all phases of the subject and by improvement in 
methods of conducting extension work. 

Membership. Any person is eligible to membership who is formally announced by 
a n  Agricultural College or E.xperiment Station, or by the Bureau of Dairy Industry of 
the United States Department of Agriculture or by the Canadian Department of Agri- 
culture as an instructor, extension worker, investigator, or administrative officer connected 
with the dairy industry, or any person filling a position of responsibility connected with 
the dairy industry who has had a college or university training i n  technical science, or 
any person filling a responsible position in the dairy industry of a professional character 
requiring a technical knowledge of dairying of a high order. The membership fee is $5.00. 

The dues are $5.00 a year, $3.00 of which is for  a year's subscription to the Journal 
of Da&y Science. Correspondence regarding membership and dues should be addressed to 
R. B. Stoltz, Ohio State University, Columbus, Ohio. 

- 
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HOW TO 

PREVENT 
AND 

REMO V E  
M I L K  

~ E p o s  17s 

Summary of Contents 
Definition of milkstone . . . four general condi- 
tions under which milk deposits are formed on 
dairy equipment. . . chemical composition of milk- 
stone . . . four major objections to milkstone . . . 
factors affecting the composition and amount of 
milkstone formations . . . how to prevent the for- 
mation of milkstone . . . removal of milk deposits 
and other contamination present . . . treatment of 
plate type equipment . . . treating milk cans . . . 
the "coin test" for detecting the presence of milk- 
stone . . . bibliography of references. 
Diversey Technical Bulletins have been prepared 
in the interest of better sanitation in the nation's 
dairy, beverage, and other food plants. Copies 
are available without cost or obligation. Simply 
address your request to The Diversey 
Corporation, 53 W. Jackson Blvd., 
Chicago, Ill. 

- 

N E E D  HELP ? JUST CALL A- 

I'onr advertisement is being read in el 

FLAV-0-LAC 
F L A K E S  

TIIE CCLTURF: 
of definitely hrtter 
flavor C aromn-pro- 

ducing qualities. 

'l'he standard with 
PorrmoRt operators. 

agricultural Rrhool~ & 
colleges. 

FLAV-0-LAC FIAAKES 
( s h o w n )  p r o d u c e  a 
q u a r t  of t h e  f i ne s t  
s t a r t e r  o n  a s l n g l e  
propagat ion.  S i n g l e  
I~ottles $2.00. 

SPECIAL FLAV-0-LAC FLAKES "40" 
produce 40 quarts of starter on a single prop- 
agation. Single bottles $3.00 

Free Culture Manual of Fermented Milk Prod- 
ucts on request. 

Ploneers i n  Spectro-chemical Ghe~nical  and 
Fluoro-photon~etric ~etcmminatkns  of Vitamins 
A, BI, Bz, Nicotinic Acid, Pantotheaic Acid, Bs, 
C & E i n  Dairy and Food Products. (Vitamin 
D emcludedl znqurrzes znvrted. I 

THE 

DAIRY* MIORATORIES 
23rd & Locust Sts., Phi la ,  Pa. 

BRANCHES 
New York Baltimore Washington 
See our catalog in Dairy Industries Catalog. 

- - 

SOLAR NEVERLEAK 
MILK CANS 

Resist wear-give owners 
True Economy 

The need for cans is 
great. Do your part 

by taking proper care 
of them. 

Wash them carefully- 
dry them thoroughly. 
Carry them - do not 
drop or throw them. 

Tin and steel are available for a limited 
number but we suggest that you order 
only what you need. 

SOLARSTURGES MFG. CO. 
Melrose Park, Ill. 

very State and in 25 Foreign Conntries 
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FIBRE-BONDED 
F O R  

SAFER MILK FILTRATION " 

TESTED A N D  PROVED BETTER O N  T H O U S A N D S  
O F  TYPICAL FARMS 

Determined to  provide producers with an estra margin of safety, 
JsrJ laboratory experts have developed the New Fibre Bonded 
Rapid-Flo filter disk. Its efficiency and safety have been thoroughly 
tested for over two years on hundreds of typical milk producing 
farms in all types of strainers. Overwhelming proof-attested by 
sanitarians, milk plant officials and producers-demonstrates that 
the new disk resists washing and channeling-a distinct safeguard 
to farmers working under war time handicaps. 

Fibre Bonding is an exclusive patented process. Millions of tiny 
cotton fibres a& bonded into a strong kfficient filter disk, far - 
superior to any other disk on the market-by actual test. Filter 
Products Division, 4949 West 65th Street, Chicago, Illinois. 

Your advertisement is 11eing mud in every State and in $5 Foreign Countries 
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I' 

Wanted, for  Publicatiov-practical articles on all phases of the 
dairy industry and reports on new scientific findings that would be 
of interest to breeders of Guernsey cattle. 

Submit Articles for Consideration 

Accepted articles will be evaluated and paid for on the basis of 
their timeliness and interest to Guernsey Breeders' Journal readers. 

The American Guernsey Cattle Club 

Peterborough, New Hampshire 

Ow bulletin 

d e s c r i p t i v e  
Write for it. 

"THE GAULIN T W O  STAGE HOMOGENIZER A N D  H I G H  
P R E S S U R E  PUMPS have met the Dairy Industr~es needs for a durable. 
heavy duty and economical machine, since 1909. Homogenizers and 
Pumps are still available with proper priority ratings, as well as  repair and 
replacement parts. Both machines are strictly sanitary and are approved 
by all leading health boards. The Homogenizers are built in sizes from 
75 gallons to 2000 gallons per hour, and the High Pressure Pumps are 
custom built to  suit individual needs. The Gaulin is the ideal, ali-purpose 
machine for fluid milk, ice cream, evaporated milk, condensed milk and 
spray-drying milk or eggs." 

THE MANTON-GAULIN MFG. CO., INC. 
7 CHARLTON STREET EVERETT, MASS., U.S.A. 

I" 
T o u r  advert isement  i s  being read  in every  S t a t e  a n d  i n  25 Fore ign  Coontr ies  

'[I 
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'IMERICA 3 
MILK 

PRODUCTION 
IN 

WARTIME" 
. . . In this period of acute labor 
shortage and scarce materials - 

RITE-WAY MILKERS- 
- together with other standard 
makes now on the farms, are in- 
dispensible aids in meeting urgent 
demand for increased volume of 
quality milk. The aggregate pro- 
duction of many thousands of 
small herds must be counted upon 
to meet this insistent call 

FOR IMPROVED QUALITY 
Use of mechanical milkers,  

with better milking practices, be- 
g inning wi th  cleanliness and 
proper sterilization of all equip- 
ment, are vital steps in getting 
such results. 

Every farmer may readily fol- 
low the simple precepts outlined 
in this new 24-page Rite-Way 
booklet - routines followed at 
o u r  Rite-Way Experimental  
Farms, and recommended by fore- 
most authorities in the dairy field. 

Booklef will be sent upon request 

RITE -WAY PRODUCTS CO., Inc. 
1247-49 BELMONT AVE.. CHICAGO 13. ILL. 

Eostern Bronch at: 
Syracuse. N. Y.. 248 W. Jefferson St. 

Pacific Coast Branch: 
Oakland. Calif.. 4051 Telegraph Are. 

In Canodo: 
The Massey-Harris Co.. Toronto 

Yonr advertisement Is being read in every Stste and In 25 Foreign Conntries 
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Wartime achieve- 
, <,,+, > ments in science 

f are developing an 
-', , era of progress 

which challenges 
the imagination. 

3 All that Spencer 
is doing now- 
producing micro- 
scopes, periscopes, 
telescopes, aircraft 

2 2 and anti-aircraft 
gunsights, prism 
binoculars, azi- 
muth instruments 
for directing artil- 

lery fire, tank sights, telescopic 
alidades for navigation, projectors 
for instruction-will reap peace- 
time rewards in advanced knowl- 
edge, better manufacturing tech- 
niques, finer instruments. I 
At the war's end, Spencer will be 
ready to serve scientific optical 
needs on a far broader scale than 
ever before. 

Optical instr~rntrnlr ore so 
z,ital to w a r  o ~ r d  prrblic 
bea l th  tha t  the  ?zotion's 
needs absorb Practically all 
o f  Sbencer's nrro t l v  i n -  

Spencer COMPANY 
BUFFALO. NEW YORK 

SCIENTIFIC INSTRUMENT DIVISION OF 
A M E R I C A N  O P T I C A L  C O M P A N Y  

c 
Sure, Easy Way to Keep 

Bacteria Counts Low ! 
What is i t? Many dairies, creameries, milk 
and ice cream plants can tell you . . . 
FIRST, all pasteurizing, cooling and other 
processing equipment is cleaned THOR- 
OUGHLY with the recommended Oakite 
dairy detergent. THEN,  it is treated with a 
solution of that potent, FAST-WORKING 
germicidal material. . . . 
OAKITE BACTERICIDE 

(Protmtecl I)y U. 8. Patmt) 

Providing a MORE ACTIVE form of avail- 
able chlorine, it swiftly kills thermoduric and 
thermophilic organisms to keep counts low! 
Moreover, Oakite Bactericide is completely 
soluble, instantly ready for use. I t  drains 
freely and leaves no white residues on equip- 
ment! F R E E  booklet gives complete de- 
tails. Write for YOUR copy TODAY! 

OAKITE PROI>UCTR. ISC., 
Dairy Rewarell Divi~ion, 

160 THd.MES STREET. SEW YORK 6, N. Y. 

Technical Service Representatives Located in All 
Princioal Cities of the United States and Canada 

MARSCHALL 
RENNETand COLOR 

* The high strength, purity and uniform- 
ity of Marschall Rennet and Color assure 
you the best possible job throughout your 
entire cheesemaking operations. 
For superior results every day, specify 
Marschall's, "America's Favorite Brand." 

MARSCHALL DAIRY LABORATORY 
INCORPORATED 

MADISON, WISCONSIN 

Your advertisement is l~cing read i n  every State and in 23 Foreign Countries 
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P r e p a r a t i o n s  
Cheese Rennet and Color 

Annatto Butter Color 
Certified Butter Color 

Ice Cream Color 
Lactic Ferment Culture 

Sometimes, better formulas 
are written with an eraser! 
Most great products a re  the result of ceaseless expe- 
riment, improvement and  change. Yet, how often is 
all chance of improvement brushed aside with the 
casual remark-"We don't like to change our for- 
mula"? Too frequently, the same old formula has 
been used so long that even the idea of changing 
it is seldom considered. But "the same old formula" 
isn't always the best formula. Vanilla, for example. 
is such a n  important ingredient and  plays such a 
big part in the ultimate popularity and sale of any 
product that nothing less than the best can ever be  
good enough. Yet, how long is it since you've even 
questioned the vanilla you a re  now using? 

If you a re  not one of the many ice cream manufac- 
turers already using Veritivan, why don't you try it 
m d  see how much rich, delicious goodness it will 
add  to your own ice cream? We think you'lt agree 
with so many others that Veritivan is truly the best 
of all fine flavors. 

Bulgarian Culture 
-*- 

Cheese Bandages, Circles 
Press Cloths 

Odorless Dairy Fly Spray 
Testing Solutions 

Rennet Tests 

Mention 

FOOD MATERIALS I JOURNAL OF 

D 

Manufacturing Flavor Chemists 

2521 WEST 48TH STREET CHICAGO 

Branch Officer in 011 Principal Cities 

I This helps 
R both the 

Y Advertiser 

and you 

s 
C 

I 
E 

1 Please send 1 Ib Free Sample of Verltivan 
N 

I When C 
I company 
I - I Answering E 
I BY- Advertisements 

1 city State-- 
I 

L , - - - - - - - - - - J 
Your advertisement i s  being read in  evcr r  State a n d  ~n 25 Forrrgn Countries 



USE DAIRY-D TO Tie Up With the 
Nation's Nutritional Program - 

@Public acceptance of Vitamin D Milk makes it highly desir- 
able for every dairy to add this important nutritional product to 
the line. It will help sales and profits with a minimum of merchan- 
dising effort. 

Dairy-D Vitamin D Concentrate k quickly and easily incorpo- @ rated in the milk. No special equipment is needed. In  the finished 
bottle of milk i t  is both odorless and tasteless. Dairy-D is reason- 

3r ~ 3 ~ ~ -  ably priced. 
To assure the potency of Dairy-D, 

each batch is biologically assayed 
twice before shipment . . . and 
given a lot number. Dairy-D Vita- 
min D Milk is approved by leading 
Public Health Ofilcers. Dairies using 
Dairy-D are permitted to  use the seal 
of acceptance of Council of Foods 

the facts on Dairy-D now from your 
CP Representative. 

Manufactured by  

VITAMINS, INC., Chicago, Ill. 

NATIONALLY DISTRIBUTED BY 
THE CREAMERY PACKAGE MFG. COMPANY 

1243 W. Washington Blvd., Chicago 7, Ill. 
BRANCHES: Atlanta - Boston - Buffalo - Chicago - Dallas - Denver - 
Kansas City - Los Angelcs - Minneapolis - New York - Omaha - Philadelphia 
- Portland. Oregon - Salt Lake City - San Francisco - Seattle - Toledo - 

Waterloo. Iowa 

CREAMERY PACKAGE MFG. CO. OF CANADA. LTD.,  
267 King St.. West. Toronto 2. Ont., Canada 

Your advertisement i e  lwinl: read i n  every State and in 23 Fomlgn  Countries 



BACTO-VIOLET RED BILE AGAR 
is recommended in "Standard Methods for the 
examination of Dairy Products" of the American 
Public Health Association for direct plate counts of 
coliform bacteria in milk and other dairy products. 
Upon plates of medium prepared from Bacto-Violet 
Red Bile Agar coliform organisms form reddish colonies, 
1 to 2 mm. in diameter, which are usually surrounded 
by a reddish zone of precipitated bile. After incubation 
for 18 hours at 37°C. counts of these colonies may be 
made without interference by extraneous forms. 

BACTO-BRILLIANT GREEN BILE 2% 

is an excellent medium for detection of the presence of 
coliform bacteria in milk. Results obtained by direct 
inoculation of milk into fermentation tubes of medium 
prepared from Bacto-Brilliant Green Bile 2% are a 
dependable indication of the presence of coliform 
organisms in the original sample. Use of this dehydrated 
medium is approved in "Standard Methods." 

BACTO-FORMATE RICINOLEATE BROTH 

is also a useful medium for detection of coliform 
organisms in milk. The. medium is used in fermentation 
tubes which are inoculated with the milk sample. 
Growth of lactose fermenting bacteria is stimulated 
and gas production is accelerated in this medium. Use 
of the dehydrated medium is approved in "Standard 
Methods." 

Specify "DIFCO" 
THE TRADBI NAME O F  THlE PIONEERS 

In the Reaesreh and Development of Bacto-Peptone and Dehydrated Culture Media 

DETROIT, XICHIQAN \ 
Your advertisement in Ileing read i n  every State and in 25 Foreisn Countries 
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