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POTASH FOR AMERICAN FARMS

The American Potash Industry, to keep American farms operating in high gear,

is now producing and delivering for agriculture more than three times as much

potash as it did in 1939. This increase has risen steadily from 263,842 tons K 20

in 1939 to nearly 900,000 tons in 1947, despite great man-power, equipment, and

shipping difficulties. While present supplies may not enable everyone to get all

the potash he wants to use, every effort is being made to meet the greatly increased

demand for this essential plant food.

AMERICAN POTASH INSTITUTE, INC.
1155 Sixteenth St., N.W. Wubington 6, D.C.
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SaD Joee. Calif.
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Announcing ...
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SECOND EDITION

Revised by TOM EASTWOOD, Lago Oil
and Transport Co., Ltd., Aruba, Curacao,
N.W.I.

soi"ess t
growt" 0
,,\a1\t~CA.mON BeU,

and M. W. SWANEY

This entirely new volume contains information indispensable to all agri
cultural chemists. It covers all aspects of this important development in
horticultural science. Mr. Eastwood is an authority on commercial soilless
gardening; he supervised and developed a large-scale installation in the
West Indies.

Contents include: General Plant Physiology; General Types of Soilless
Culture; Water Culture; Sand Culture; Gravel Culture; The Nutrient
Solution; Technical Control of Nutrient Solution; Technical Control of
the Plant Culture; General Plant Culture; Common Detriments; Special
Chemicals; Analyses of the Nutrient Solution.

283 Pages Profusely Illustrated $4.75

REINHOLD PUBLISHING CORPORAliON
Dept. ACJ-2, 330 W. 42nd Street, New York 18, N.Y.

Also publiJher.f 0/ Chemical Engineering Catalog, Metal Indlul,ies Catalog, Ma~

t~rialJ and Methods (formerly MettUJ and AlloYJ), and ProgreJJive Architecture
Pencil Points.



Cenco High-Vacuum Pumps
are precision built for maximum
pumping speed and minimum pres
sure. Engineered with the fewest
number of moving parts possible,
these pumps combine efficiency
and long-life operation with high
pumping speed-to-size ratio. Com
pactness, air-cooling, self-lubrica
tion, trouble-free service, and low
cost are other factors worth noting.
Technical information on Cenco
Vacuum Pumps and accessories
may be found in Cenco's new
Bulletin 10. Included in this 48
page pamphlet are suggestions for
planning a high-vacuum system;
information on pumping speed; ex
planation of merit factor, connec
tions and speed of evacuation, low
pressure technique, and other data,
together with a complete listing of
Cenco mechanical pumps, D-P
diffusion pumps and Cenco gages,
oils, traps and other vacuum ac
cessories.

Write attention Dept. A.M.
for copy of BuIletin No.
10 on high vacuum equip
ment.
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SIXTY-SECOND ANNUAL MEETING

The 62nd Annual Convention of the Association of Official Agricul
tural Chemists will be held October 11 to 13, inclusive, at the Shoreham
Hotel, 2500 Calvert Street, N.W., Washington 8, D.C.

Hotel accommodations may not be readily obtainable even by next fall;
and reservations should be arranged for directly with the hotel and well
in advance of the meeting.

.
NOTICE TO SUBSCRIBERS

The Association urgently needs a substantial number of copies of Vol.
29, No.1, the Feb. 15, 1946, issue of its Journal. Those having copies not
intended as permanent files will favor the Association by returning them.
Payment of $1.60 per copy will be refunded to cover their cost and postage
as 2nd class matter.

Copies should be sent to---=-
ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS, INC.
Box 540, Benjamin Franklin Station,
Washington 4, D. C.
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As this number of the Journal goes to press, we learn with sorrow of the sudden
death of Dr. E. M. Bailey, which occurred on April 13, 1948, at New Haven, Conn.

Dr. Bailey served for many years as Chairman of the Editorial Committee of
Methods of Analysis, and of other permanent and special committees; and as Presi
dent of the Association. His loss will be particularly felt by its members. An obituary
will be presented in the next number of the Journal.

EDITORIAL BOARD
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A.H.T. co. SPECIFICATION

MAGNETIC
Stirring bars sealed in Pyrex brand glass

Separate rheostat for control at a distance

of 31 inches

STIRRER
o

B

9235-R. Snowing general stirring in a
stoppered flask.

9235-R. Showing stirring in eiectrometric tiba
tions with air and moisture excluded.

MAGNETIC STIRRING APPARATUS, A. H. T. Co. Specification. A compact, quiet
running apparatus. Stirring is accomplished by means of a small magnetized bar sealed either
in Pyrex brand glass or plastic, which is placed in the liquid to be stirred and which is
rotated by magnetic force applicd below the container. Consisting of a permanent bar magnet
attached to the shaft of an electric motor and mounted in an aluminum housin~ with flat top
4% inches diameter and 4Y-i inches high, on cast metal base. Can be used either on the table
or on a support rod, attached by means of a clamp with swivel joint. Net weight, 4 Ibs.,
3 oz.

SuitalJle for any stirring operation which involves I ml to 1 liter of liquids with viscosities
up to that of a 50% glycerol solution. Particularly convenient for use in closed systems.
Any type of vessel of glass, porcelain or non-magnetic metal can be used. A ring-type burncr
is suitable when stirring at elevated temperatures.

9235~R. Stirring Apparatus, Magnetic, A. H. T. Co. Specification, as above described, with one each stirring
bars A and B scaled in Pyrex brand glass, Y8 inch and 1;,,:2 inches long respectively, rheostat, S ft.
connecti:lg cord, and directions for use, but without glassware or other accessories. For 115 volts,
60 cycles, a.c. only , $32.35

NOTE-Can be supplied \vith stirring bars enclosed in plastic (Duralon) in place of glass at $32.,10

More detailed information sent upon request.

ARTHUR H. THOMAS COMPANY
RETAIL-WHOLESALE-EXPORT

LABORATORY APPARATUS
WEST WASH INGTON SQUARE

AND REAGENTS
PHILADELPHIA 5, PA., U. S. A.
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PROCEEDINGS OF THE SIXTY-FIRST ANNUAL
MEETING OF THE ASSOCIATION OF

OFFICIAL AGRICULTURAL
CHEMISTS, 1947

The sixty-first annual meeting of the Association of Official Agricul
tural Chemists was held at the Shoreham Hotel, Washington, D. C., Oc
tober 20, 21, and 22, 1947.

The meeting was called to order by the President, J. O. Clarke, on
the morning of October 20, at 10:00 o'clock.
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OF THE ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS
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Mercury compounds
Organic iodides and separation of

halogens
Alkali metals
Glycols and related compounds
Preservatives and bacteriostatic

agents in ampul solutions
Phosphorus, calcium, and iron in vita-

min preparations
Iodine
Estrone and estradiol
Chromatographic separation of drugs
Methyl alcohol

Cosmetics
Alkalies in cuticle removers
Hair straighteners
Cosmetic creams
Cosmetic powders
Cosmetic skin lotions
Deodorants and anti-perspirants
Depilatories
Hair dyes and rinses
Mascara, eyebrow pencils, and eye

shadow
Mercury salts in cosmetics
Moisture in cosmetics
Pyrogallol in hair dyes

Coal-tar colors
Acetates, carbonates, halides, and

sulfates in certified coal-tar colors
Buffers and solvents in titanium tri-

chloride titrations
Ether extract in coal-tar colors
Halogens in halogenated fluoresceins
Identification of certified coal-tar

colors
Volatile amine intermediates in coal

tar colors
Non-volatile unsulfonated amine in-

termediates in coal-tar colors
Sulfonated amine intermediates
Unsulfonated phenolic intermediates
Sulfonated phenolic intermediates
Intermediates derived from phthalic

acid
Mixtures of coal-tar colors for drug

and cosmetic use
Lakes and pigments
Spectrophotometric testing of coal-tar

colors
Subsidiary dyes in D&C colors
Lead in coal-tar colors
Lead in lakes of coal-tar colors
Subsidiary dyes in FD&C colors
Hygroscopic properties of coal-tar

colors
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SUBCOMMITTEE C: JOSEPH CALLOWAY (1950), (Food and Drug Administration
Washington 25, D. C.), Chairman; P. A. CLIFFORD (1952), and A. H. ROBERT,
son (1954).

Processed vegetable products
Quality factors
Moisture in dried vegetables
Catalase in frozen vegetables
Peroxidase in frozen vegetables

Fill of container methods (foods, drugs,
and cosmetics)

Coffee and tea
Coloring matters in foods
Dairy products

Phosphatase test in dairy products
Ash in Inilk and evaporated milk
Sampling, fat, and moisture in cheese
Frozen desserts
Chlorine in milk
Acidity of milk
Preparation of butter samples
Tests for reconstituted milk
Sour serum test
Fat in dairy products

Eggs and egg products
Added glycerol
Acidity of fat

Extraneous materials in foods and drugs
Drugs, spices, and miscellaneous ma-

terials
Dairy products
Nut products and confectionery
Baked products, cereals, and egg

products
Fruit products and beverage materials
Vegetable products
Sediment test

Decomposition in foods
Fish products
Dairy products
Shellfis~

Apple products
Gelatine, dessert preparations, and

mixes
Jelly strength

Fish and other marine products
Total solids and ether extract

Gums in foods
Cheese
Frozen desserts
Cacao products

Mayonnaise and French dressing
Meat and meat products

Dried skim milk in meat products
Soybean flour in meat products
Creatin in meat products

Metals, other elements, and residues in
foods

Cadmium
Copper
Zinc
Mercury
DDT as spray residue on foods
DDT in canned foods

Microbiological methods
Canned fishery products
Canned meats
Canned acid foods
Canned vegetables
Eggs and egg products
Nuts and nut products
Frozen fruits and vegetables
Sugar

Microchemical methods
Elemental analysis

Nuts and nut products
Oils, fats, and waxes

Unsaponifiable matter
Peanut oil
Antioxidants

Preservatives and artificial sweeteners
Benzoic and vanillic acid esters
Saccharin
Quarternary ammonium compounds
Monochloroacetic acid
Dichloroacetic acid
Formaldehyde
Mold-inhibitors, propionates
Thiourea
Dulcin
I-propoxy,2-amino, 4-nitro benzene

Spices and other condiments
Vinegar
Volatile oil in spices
Sugar, ash, and pungent principles

in mustards
Preparation 'of sample, and fat in

mayonnaise and salad dressing
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SUBCOMMITTEE; D: C. S. FERGUSON (1948) (State Department Public Health,
Boston, Mass.), Chairman; KENNETH L. MILSTEAD (1950), and J. Walter Sale
(1952).

Alcoholic beverages
Hops
Yeast (total and yeast solids)
Inorganic elements in beer
Color and turbidity in beer
Distilled spirits (obscuration test for

proof and test for aging)
Chromatographic absorption of wines
Caramel in alcoholic beverages
Cordials and liqueurs
Fusel oil in distilled spirits (official

method)
Fusel oil in distilled spirits (rapid

method)
Carbon dioxide in beer
Methanol

Cacao products
Lecithin
Malt solids
Pectic acid
Cacao ingredients
Lactose
Fat

Cereal foods
Starch in raw and cooked cereals
Fat acidity in grain, flour, corn meal,

and whole wheat flour
Sugar in bread and other cereal foods
Benzoic acid in flour
Carbon dioxide in self-rising flour
Milk solids and butterfat in bread
Proteolytic activity of flour
Soybean flour
Soybean flour in foods (immunological

tests)
Phosphated flour
Baked products (moisture, ash, pro

tein, fat, and crude fiber)

Moisture in self-rising flour, and in
pancake, wame, and doughnut
flours

Bromates in flour
Phosphorus
Unsaponifiable matter and sterols in

cereal foods containing eggs
Baking powders and baking chemicals

Carbon dioxide
Flavors and non-alcoholic beverages

Beta-ionone
Lemon oils and extracts
Organic solvents in flavors
Glycerol, vanillin, and coumarin in

vanilla and imitation vanilla
Emulsion flavors
Maple flavor concentrates and imita

tions
Diacetyl

Fruits and fruit products
Titration of acids (electrometric)
Fruit acids
Fruit and sugar in frozen fruit
Water-insoluble solids

Sugars and sugar products
Unfermented reducing substances in

molasses
Drying methods
Densimetric and refractometric meth-

ods
Honey (free acid and adulterants)
Confectionery
Reducing sugars
Corn sirup and corn sugar
Color and turbidity in sugar products

Waters, brine, and salt
Boron in water
Fluorine in salt
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Editorial Board

HENRY A. LEPPER, General Chairman
Editorial Committee of The Journal

W. B. WHITE (U. S. Food and Drug Administration, Washington 25, D. C.),
Chairman and Editor (1949)

L. E. BOPST (1949) F. H. Wiley (1952)
E. L. GRIFFIN (1952) J. B. SMITH (1953)

KATHARINE RONSAVILLE, A88i8tant Editor

Special Committees

Committee on Definition8 of Term8 and Interpretation of Re8ult8 on
Fertilizer8 and Liming Material8

L. S. WALKER (Agricultural Experiment Station, Burlington, Vt.), Chairman
F. W. QUACKENBUSH L. E. BOPST
M. ELMER CHRISTENSEN JOHN B. SMITH

W. H. MAcINTIRE

Committee to Confer with American Public Health A880ciation on Standard
Method8 of Milk Analy8i8

A. H. ROBERTSON (Director State Food Laboratory, Albany, N. Y.), Chairman
GUY G. FRARY J. O. CLARKE

Repre8entative8 on the Board of Governor8 of the Crop Protection I n8titute
of the National Re8earch Council

H. J. PATTERSON, College Park, Md.
W. H. MACINTIRE, Knoxville 16, Tenn.

Committee on Cla88ification of M ethod8

W. B. WHITE (U. S. Food and Drug Administration, Washington 25, D. C.)
Chairman

W. F. REINDOLLAR K. D. JACOB

REFEREES AND ASSOCIATE REFEREES*

Subcommittee A
FEEDING STUFFS:

Referee:L. S. Walker, Agricultural Experiment Station, Burlington, Vt.
MINERAL MIXED FEEDS (CALCIUM AND IODINE):

A. T. Perkins, Kansas State College, Manhattan, Kans.
LACTOSE IN MIXED FEEDS:

C. W. Sievert, American Dry Milk Institute, Chicago 1, Ill.
FAT IN FISH MEAL:

Maurice E. Stansby, Fish and Wildlife Service, Seattle 2, Wash.
ADULTERATION OF CONDENSED MILK PRODUCTS:

P. B. Curtis, Purdue University, Lafayette, Ind.
CRUDE FAT OR ETHER'ExTRACT:

H, H. Hoffman, Department of Agriculture, Tallahassee, Fla.
ACTIVITY OF YEAST:

H. C. Schaefer, Ralston Purina Co., St. Louis, Mo,

* Subjects listed are only those for which appointments have been made. See page 1 for complete list
of subjects. New appointments as made will be announced in the JOURNAL.
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MICROSCOPIC EXAMINATION:

H. J. Witteveen, State Department of Agriculture, Dairy, and Food, St.
Paul, Minn.

FLUORINE:

D. M. Doty, Purdue University, Lafayette, Ind.
MINERAL CONSTITUENTS OF MIXED FEEDS:

J. L. St. John, Agricultural Experiment Station, Pullman, Wash.
CRUDE FIBER:

W. L. Hunter, Department of Agriculture, Sacramento 14, Calif.
PROTEIN EVALUATION IN FISH AND ANIMAL PRODUCTS:

Frank J. Kokoski, N. Y. Agricultural Experiment Station, Geneva, N. Y.
HYDROCYANIC ACID GLUCOSIDES:

E. W. Constable, State Department of Agriculture, Raleigh, N. C.
SAMPLING AND ANALYSIS OF CONDENSED BUTTERMILK:

R. E. Bergman, State Department of Agriculture, St. Paul, Minn.
TANKAGE (HIDE, HOOF, HORN, AND HAIR CONTENT):

A. T. Perkins

FERTILIZERS:

Referee: F. W. Quackenbush, Agricultural Experiment Station, Lafayette, Ind.
SAMPLING:

H. R. Allen, Agricultural Experiment Station, Lexington 29, Ky.
PHOSPHORIC ACID:

K. D. Jacob, Plant Industry Station, Beltsville, Md.
MOISTURE:

W. L. Hill, Plant Industry Station, Beltsville, Md.
NITROGEN:

M. P. Etheredge, Mississippi State College, State College, Miss.
MAGNESIUM AND MANGANESE:

John B. Smith, Agricultural Experiment Station, Kingston, R. I.
ACID- AND BASE-FORMING QUALITY:

E. W. Constable
POTASH AND PLATINUM RECOVERY METHODS:

O. W. Ford, Purdue University, Lafayette, Ind.
SULFUR:

Gordon Hart, Department of Agriculture, Tallahassee, Fla.
COPPER AND ZINC:

H. S. Webb, A. and M. College of South Carolina, Clemson, S. C.
BORON:

G. N. Tyson, Pacific Coast Borax Co., Los Angeles 55, Calif.

ECONOMIC POISONS:

Referee: J. J. T. Graham, Production and Marketing Administration, Insecti
cide Division, Beltsville, Md.

TETRA ETHYL PYROPHOSPHATE:

S. A. Hall, Production and Marketing Administration, Insecticide Di
vision, Beltsville, Md.

HERBICIDES:

A. B. Heagy, Md. Inspection and Regulatory Service, College Park, Md.
RODENTICIDES:

John W. Elmore, Department of Agriculture, Sacramento 14, Calif.
BENZENEHEXACHLORIDE :

C. V. Bowen, Bur. Entomology and Plant Quarantine, Beltsville, Md.
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DDT:
E. E. Fleck, Bur. Entomology and Plant Quarantine, Beltsville, Md.

INSECTICIDES CONTAINING DERRIS OR CUBE:

F. A. Spurr, Production and Marketing Administration, Insecticide Divi
sion, Beltsville, Md.

OIL EMULSIONS:

Lloyd Keirstead, Agricultural Experiment Sta., New Haven, Conn.

DISINFECTANTS:

Referee: L. S. Stuart, Production and Marketing Adm., Insecticide Div.,
Beltsville, Md.

LEATHERS AND TANNING MATERIALS:

Referee: 1. D. Clarke, Eastern Regional Research Laboratory, U. S. Depart
ment of Agriculture, Philadelphia 18, Pa.

PLANTS:

Referee: E. J. Miller, Agricultural Experiment Station, East Lansing, Mich.
SAMPLING:

E. J. Miller
IODINE AND BORON:

L. K. Wood, Agricultural Experiment Station, Lexington 29, Ky.
SUGAR:

Kenneth T. Williams, Western Regional :ij.esearch Laboratory, Albany,
Calif.

ZINC:

E. J. Benne, Agricultural Experiment Station, East Lansing, Mich.
COPPER AND COBALT:

Kenneth C. Beeson, U. S. Plant, Soil, and Nutritional Laboratory, Ithaca,'
N.Y.

CAROTENE:

E. J. Benne
SODIUM:

Ray L. Shirley, Agricultural Experiment Sta., East Lansing, Mich.
CELLULOSE AND LIGNIN:

Gordon H. Ellis, U. S. Plant, Soil, and Nutrition Laboratory, Ithaca, N. Y.
PECTIN:

C. O. Willits, Eastern Regional Research Laboratory, Philadelphia, Pa.
STARCH:

Carroll L. Hoffpauir, Southern Regional Research Laboratory, New
Orleans, La.

SPECTROGRAPHIC METHODS:

Referee: W. T. Mathis, Connecticut Agricultural Experiment Station, New
Haven, Conn.

SOILS AND LIMING MATERIALS:

Referee: W. H. MacIntire, Agricultural Experiment Station, Knoxville 16,
Tenn.

HYDROGEN-ION CONCENTRATION OF SOILS:

Lannes E. Davis, Div. of Soils, Calif. Agr. Expt. Sta., Davis, Calif.
BORON AND FLUORINE

L. K. Wood
ZINC AND COPPER:

W. L. Lott, U. S. Bur. Plant Industry, Soils, and Agricultural Engineering,
Raleigh, N. C.
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EXCHANGEABLE CALCIUM AND MAGNESIUM:

W. M. Shaw, Agricultural Experiment Station, Knoxville 16, Tenn
EXCHANGEABLE HYDROGEN:

W. M. Shaw
EXCHANGEABLE POTASSIUM:

Ivan E. Miles, N. C. Department of Agriculture, Raleigh, N. C.
PHOSPHORUS:

L. A. Dean, Bureau of Plant Industry, Soils, and Agricultural Engineering,
U. S. Department of Agriculture, Beltsville, Md.

STANDARD SOLUTIONS:

Referee: H. G. Underwood, Food and Drug Administration, Chicago 7, Ill.
POTASSIUM DICHROMATE SOLUTIONS:

George McClellan, Food and Drug Administration, New Orleans, La.
BUFFER SOLUTIONS:

George G. Manov, National Bureau of Standards, Washington 25, D. C.
TITANIUM TRICHLORIDE SOLUTIONS:

Juanita E. Breit, Food and Drug Administration, Cincinnati 2, Ohio

VITAMINS:

Referee: Chester D. Tolle, Food and Drug Administration, Washington 25,
D.C.

VITAMIN A:

J. B. Wilkie, Food and Drug Administration, Washington 25, D. C.
VITAMIN B,:

O. L. Kline, Food and Drug Administration, Washington 25, D. C.
VITAMIN C:

W. L. Hall, Food and Drug Administration, Washington 25, D. C.
VITAMIN D-POULTRY:

Chester D. Tolle
RIBOFLAVIN (FLUOROMETRIC):

H. W. Loy, Jr., Food and Drug Administration, Washington 25, D. C.
NICOTINIC ACID:

F. M. Strong, University of Wisconsin, Madison, Wis.
CAROTENE:

F. W. Quackenbush
PANTOTHENIC ACID:

H. W. Loy, Jr.
FOLIC ACID:

Laura Flynn, College of Agriculture, University of Missouri, Columbia, Mo.

Subcommittee B
NAVAL STORES:

Referee: V. E. Grotlisch, Production and Marketing Administration, Naval
Stores Division, Washington 25, D. C.

RADIOACTIVITY:

Referee: L. F. Curtiss, National Bureau of Standards, Washington 25, D. C.
QUANTUM COUNTER:

Anna E. Mix, Food and Drug Administration, Washington 25, D. C.

VEGETABLE DRUGS AND THEIR DERIVATIVES:

Referee: P. S. Jorgensen, Food and Drug Administration, San Francisco, Calif.
CHEMICAL METHODS FOR ERGOT ALKALOIDS:

Joseph Levine, U. S. Bureau of Narcotics. Washington 25, D. C.



10 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 31 , No. 1

PHYSOSTIGMINE IN OINTMENTS:
M. L. Dow, Food and Drug Administration, St. Louis 1, Mo.

THEOBROMINE AND PHENOBARBITAL:
Daniel Banes, Food and Drug Administration, Chicago 7, Ill.

AMINOPYRINE, EPHEDRINE, AND PHENOBARBITAL:
C. D. Wright, Food and Drug Administration, Washington 25, D. C.

QUININE:
D. J. Miller, Food and Drug Administration, Buffalo 3, N. Y.

CHEMICAL METHODS FOR PENICILLIN:
H. Fischbach, Food and Drug Administration, Washington 25, D. C.

RUTIN IN TABLETS:
W. L. Porter, Eastern Regional Lab., U.S.D.A., Philadelphia, Pa.

ETHYLMORPHINE IN SYRUPS:
F. J. McNall, Food and Drug Administration, Cincinnati 2, Ohio

SYNTHETIC DRUGS:
Referee: F. C. Sinton, Food and Drug Administration, New York 14, N. Y.
METHYLENE BLUE:

H. O. Moraw, Food and Drug Administration, Chicago 7, Ill.
SULFANILAMIDE DERIVATIVES:

H. W. Conroy, Food and Drug Administration, Kansas City 6, Mo.
PROPADRINE HYDROCHLORIDE:

R. D. Stanley, Food and Drug Administration, Chicago 7, Ill.
CARBROMAL:

R. Hyatt, Food and Drug Administration, Cincinnati 2, Ohio
BUTACAINE SULFATE:

L. H. Welsh, Food and Drug Administration, Washington 25, D. C.
SPECTROPHOTOMETRIC METHODS:

J. Carol, Food and Drug Administration, Washington 25, D. C.
TRICHLORETHYLENE:

Gordon Smith, Food and Drug Administration, New York 14, N. Y.
THIOURACIL:

Muriel Drucker, Food and Drug Administration, New York 14, N. Y.
PHENOLPHTHALEIN IN CHOCOLATE PREPARATIONS:

H. Rogavitz, Food and Drug Administration, New York 14, N. Y.
PYRIBENZAMINE AND BENADRYL:

H. C. Heim, Food and Drug Administration, San Francisco 2, Calif.
SYNTHETIC ESTROGENS:

S. Gottlieb, School of Pharmacy, University of Colorado, Boulder, Colo.

MISCELLANEOUS DRUGS:
Referee: Iman Schurman, Food and Drug Administration, Chicago 7, Ill.
MICROSCOPIC TESTS FOR ALKALOIDS AND SYNTHETICS:

W. V. Eisenberg, Food and Drug Administration, Washington 25, D. C.
MERCURY COMPOUNDS:

M. W. Green, American Pharmaceutical Assn., Washington 25, D. C.
ORGANIC IODIDES AND SEPARATION OF HALOGENS:

V. E. Stewart, State Department of Agriculture, Tallahassee, Fla.
ALKALI METALS:

H. F. O'Keefe, Food and Drug Administration, Chicago 7, Ill.
GLYCOLS AND RELATED COMPOUNDS:

Harry Isacoff, Food and Drug Administration, New York 14, N. Y.
PRESERVATIVES AND BACTERIOSTATIC AGENTS IN AMPUL SOLUTIONS:

C. N. Jones, Food and Drug Administration, New York 14, N. Y.
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PHOSPHORUS, CALCIUM, AND IRON IN VITAMIN PREPARATIONS:

Daniel S. Banes, Food and Drug Administration, Chicago 7, Ill.
IODINE:

Sam Fine, Food and Drug Administration, Cincinnati 2, Ohio
ESTRONE AND ESTRADIOL:

J. C. Molliter, Food and Drug Administration, Washington 25, D. C.
CHROMATOGRAPHIC SEPARATION OF DRUGS:

T. E. Eble, Food and Drug Administration, Washington 25, J. C.
METHYL ALCOHOL:

M. A. Amerine, Agricultural Experiment Sta., Univ. of Califocnia, Berke
ley, Calif.

COSMETICS:

Referee: G. R. Clark, Food and Drug Administration, Washington 25, D. C.
COSMETIC CREAMS:

C. F. Bruening, Food and Drug Administration, Baltimore 2, Md.
COSMETIC POWDERS:

George McClellan, Food and Drug Administration, New OrlEoans 16, La.
COSMETIC SKIN LOTIONS:

H. R. Bond, Food and Drug Administration, Kansas City 6, Mo.
DEODORANTS AND ANTI-PERSPIRANTS:

S. H. Newburger, Food and Drug Administration, Washington 25, D. C.
DEPILATORIES:

S. H. Newburger
HAIR DYES AND RINSES:

S. W. Newburger
MASCARA, EYEBROW PENCILS, AND EYE SHADOW:

Paul W. Jewel, Max Factor and Company, Hollywood, Calif.
MERCURY SALTS IN COSMETICS:

Gertrude J. Lowell, Food and Drug Administration, New York 14, N. Y.
MOISTURE IN COSMETICS:

J. F. Weeks, Food and Drug Administration, New Orleans 16. La.
PYROGALLOL IN HAIR DYES:

C. R. Joiner, Food and Drug Administration, St. Louis 1, Mo.

COAL-TAR COLORS:

Referee: G. R. Clark.
ACETATES, CARBONATES, HALIDES, AND SULFATES IN CERTIFIED COAL-TAR

COLORS:

A. T. Schram, National Aniline Division, P.O. Box 975, Buffalo 5, N. Y.
BUFFERS, AND SOLVENTS IN TITANIUM TRICHLORIDE TITRATIONS:

S. S. Forrest, Food and Drug Administration, Washington 25, D. C.
ETHER EXTRACT IN COAL-TAR COLORS:

S. S. Forrest
HALOGENS IN HALOGENATED FLUORESCEINS:

N. Gordon, Food and Drug Administration, Wa.shington 25, D. C.
IDENTIFICATION OF CERTIFIED COAL-TAR COLORS:

K. A. Freeman
VOLATILE AMINE INTERMEDIATES IN COAL-TAR COLORS:

Alice B. Caemmerer, Food and Drug Administration, Washington 25,
D. C.

NON-VOLATILE UNSULFONATED AMINE INTERMEDIATES IN COAL-TAR COLORS:

L. S. Harrow, Food and Drug Administration, Washington 25, D. C.
SULFONATED AMINE INTERMEDIATES IN COAL-TAR COLORS:

N. Ettlestein, Food and Drug Administration, Washington 25, D. C.
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UNSULFONATED PHENOLIC INTERMEDIATES IN COAL-TAR COLORS:

H. Holtzman, Ansbacher-Siegle Corp., Rose Bank, Staten Island, N. Y.
SULFONATED PHENOLIC INTERMEDIATES IN COAL-TAR COLORS:

W. C. Bainbridge, H. Kohnstamm Company, Brooklyn 31, N. Y.
INTERMEDIATES DERIVED FROM PHTHALIC ACID:

C. Graichen, Food and Drug Administration, Washington 25, C. D.
MIXTURES OF COAL-TAR COLORS FOR DRUG AND COSMETIC USE:

W. C. Bainbridge
LAKES AND PIGMENTS:

K. A. Freeman
SPECTROPHOTOMETRIC TESTING OF COAL-TAR COLORS:

Rachel N. Sclar, Food and Drug Administration, Washington 25, D. C.
SUBSIDIARY DYES IN D&C COLORS:

L. Koch, H. Kohnstamm and Company, Brooklyn 31, N. Y.
LEAD IN COAL-TAR COLORS:

N. Ettlestein
LEAD IN LAKES OF COAL-TAR COLORS:

L. S. Harrow
SUBSIDIARY DYES IN FD&C COLORS:

M. Dolinsky, Food and Drug Administration, Washington 25, D. C.
HYGROSCOPIC PROPERTIES OF COAL-TAR COLORS:

C. Stein, Food and Drug Administration, Washington 25, D. C.

Subcommittee C

PROCESSED VEGETABLE PRODUCTI!l:

Referee: V. B. Bonney, Food and Drug Administration, Washington 25, D. C.
QUALITY FACTORS:

B. M. Gutterman, Food and Drug Administration, Washington 25, D. C.
MOISTURE IN DRIED VEGETABLES:

B. Makover, Western Regional Research Laboratory, U. S. Department
of Agriculture, Albany 6, Calif.

CATALASE IN FROZEN VEGETABLES:

B. M. Gutterman, Food and Drug Administration, Washington 25, D. C.
PEROXIDASE IN FROZEN VEGETABLES:

M. A. Joslyn, College of Agr. Univ. of Calif., Berkeley 4, Calif.

FILL OF CONTAINER METHODS (FOODS, DRUGS, AND COSMETICS):

Referee: Sumner C. Rowe, Food and Drug Administration, Washington 25,
D. C.

COFFEE AND TEA:

Referee: Mary E. Ruffe, Food and Drug Administration, Chicago 7, Ill.

COLORING MATTERS IN FOODS:

Referee: C. F. Jablonski, Food and Drug Administration, New York 14, N. Y.

DAIRY PRODUCTS:

Referee: Guy G. Frary, State Chemical Laboratory, Vermillion, S. Dak.
PHOSPHATASE TEST IN DAIRY PRODUCTS:

George P. Sanders, Bur. Dairy Industry, U. S. Department of Agriculture,
Washington 25, D. C.

ASH IN MILK AND EVAPORATED MILK:

Guy G. Frary
SAMPLING, FAT, AND MOISTURE IN CHEESE:

W. Horwitz, Food and Drug Administration, Minneapolis 1, Minn.
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CHLORINE IN MILK:

W. H. King, State Department of Health, New Orleans 7, La.
ACIDITY OF MILK:

Guy G. Frary
PREPARATION OF BUTTER SAMPLES:

A. L. Weber, Food and Drug Administration, New York 14, N. Y.
TESTS FOR RECONSTITUTED MILK:

W. H. King
SOUR SERUM TEST:

Henry J. Hoffman, Minnesota Dept. of Agriculture, St. Paul, Minn.
FAT IN DAIRY PRODUCTS:

Ernest O. Herreid, Illinois Agricultural Expt. Sta., Urbana, Ill.

EGGS AND EGG PRODUCTS:

Referee: F. J. McNall, Food and Drug Administration, Cincinnati 2, Ohio
ADDED GLYCEROL:

George E. Keppel, Food and Drug Administration, Minneapolis 1, Minn.
ACIDITY OF FAT:

H. Van Dame, Food and Drug Administration, Cincinnati 2, Ohio

EXTRANEOUS MATERIALS IN FOODS AND DRUGS:

Referee: K. L. Harris, Food and Drug Administration, Washington 25, D. C.
DRUGS, SPICES, AND MISCELLANEOUS MATERIALS:

W. V. Eisenberg, Food and Drug Administration, Washington 25, D. C.
DAIRY PRODUCTS:

K. L. Harris
NUT PRODUCTS AND CONFECTIONERY:

W. G. Helsel, Food and Drug Administration, Washington 25, D. C.
BAKED PRODUCTS, CEREALS, AND EGG PRODUCTS:

J. F. Nicholson, Food and Drug Administration, Washington 25, D. C.
FRUIT PRODUCTS AND BEVERAGE MATERIALS:

F. A. Hodges, Food and Drug Administration, Washington 25, D. C.
VEGETABLE PRODUCTS:

F. R. Smith, Food and Drug Administration, Washington 25, D. C.

SEDIMENT TEST (MILK AND CREAM):

C. R. Joiner, Food and Drug Administration, St. Louis, Mo.

DECOMPOSITION IN FOODs:

Referee: W. r. Patterson, Food and Drug Administration, Washington 25, D.C.
FISH PRODUCTS:

Fred HiIIig, Food and Drug Administration, Washington 25, D. C.
DAIRY PRODUCTS:

K. L. Harris
SHELLFISH:

R. E. Duggan, Food and Drug Administration, New Orleans 16, La.

GELATINE, DESSERT PREPARATIONS, AND MIXES:

Referee: Sumner C. Rowe, Food and Drug Administration, Washington 25,
D. C.

JELLY STRENGTH:

Paul A. Kind, Kind-Knox Gelatine Co., Camden, N. J.

FISH AND OTHER MARINE PRODUCTS:

Rejer:ee: A. M. Allison, Food and Drug Administration, Boston 10, Mass.
TOTAL SOLIDS AND ETHER EXTRACT:

Menno D. Voth, Food and Drug Administration, Boston 10, Mass.
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GUMS IN FOODS:
Referee: F. Leslie Hart, Food and Drug Administration, Los Angeles 15, Calif.
CHEESE:

M. J. Gnagy, Food and Drug Administration, Los Angeles 15, Calif.
FROZEN DESSERTS

F. Leslie Hart
CACAO PRODUCTS:

Flora G. Mendelsohn, Food and Drug Administration, Los Angeles 15,
Calif.

MAYONNAISE AND FRENCH DRESSING:
E. W. Coulter, Food and Drug Administration, Chicago 7, Ill.

MEAT AND MEAT PRODUCTS:
Referee: Roger M. Mehurin, Meat Inspection Division, Bureau of Animal

Industry, Washington 25, D. C.
SOYBEAN FLOUR IN MEAT PRODUCTS:

O. L. Bennett, Meat Inspection Division, Bureau of Animal Industry,
Washington 25, D. C.

METALS, OTHER ELEMENTS, AND RESIDUES IN FooDs:
Referee: H. J. Wichmann, Food and Drug Administration, Washington 25, D. C.
CADMIUM:

A. K. Klein, Food and Drug Administration, Washington 25, D. C.
COPPER:

Gordon H. Bendix, Continental Can Company, Inc., Chicago, Ill.
ZINC:

O. R. Alexander, American Can Company, Maywood, Ill.
MERCURY:

A. K. Klein
DDT AS SPRAY RESIDUE ON FOODS:

R. H. Carter, Bureau of Entomology and Plant Quarantine, Beltsville, Md.
DDT IN CANNED FooDS:

C. J. Tressler, National Canners' Association, Washington, D. C.
MICROBIOLOGICAL METHODS:

Referee: G. G. Slocum, Food and Drug Administration, Washington 25, D. C.
CANNED MEATS:

M. L. Laing, Armour & Company, Chicago 9, Ill.
CANNED ACID FOODs:

A. P. Dunnigan, Food and Drug Administration, Washington 25, D. C.
CANNED VEGETABLES:

C. W. Bohrer, Nat!. Canners Assn., Washington, D. C.
EGGS AND EGO PRODUCTS:

M. T. Bartram, Food and Drug Administration, Washington 25, D. C.
NUTS AND NUT PRODUCTS:

William R. North, Food and Drug Administration, Washington 25, D. C.
FROZEN FRUITS AND VEGETABLES:

H. E. Goresline, Production and Marketing Administration, Poultry Divi
sion, Washington 25, D. C.

SUGAR:
E. J. Cameron, Nat!. Canners Assn., Washington, D. C.

MICROCHEMICAL METHODS:
Referee: C. O. Willits, Eastern Regional Research Laboratory, U. S. Depart

ment of Agriculture, Philadelphia, Pa.
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ELEMENTAL ANALYSIS:

C. L. Ogg, Eastern Regional Research Laboratory, U. S. Department of
Agriculture, Philadelphia, Pa.

NUTS AND NUT PRODUCTS:

Referee: A. M. Henry, Food and Drug Administration, Atlanta 3, Ga.

OILS, FATS, AND WAXES:

Referee: J. Fitelson, Food and Drug Administration, New York 14, N. Y.
UNSAPONIFIABLE MATTER:

Gardner Kirsten, Food and Drug Administration, New York 14, N. Y.
PEANUT OIL:

Gardner Kirsten
ANTIOXIDANTS:

William L. Porter, Eastern Regional Research Laboratory, U. S. Depart
ment of Agriculture, Philadelphia 18, Pa.

PRESERVATIVES AND ARTIFICIAL SWEETENERS:

Referee: Margarethe Oakley, State Department of Health, Baltimore 18, Md.
BENZOIC AND VANILLIC ACID ESTERS:

W. J. McCarthy, U. S. Food and Drug Administration, Cincinnati 2, Ohio
SACCHARIN:

Margarethe Oakley
QUARTERNARY AMMONIUM COMPOUNDS:

John B. Wilson, Food and Drug Administration, Washington 25, D. C.
MONOCHLORACETIC ACID:

John B. Wilson
DICHLOROACETIC ACID:

John Thomas, Food and Drug Administration, New Orleans 16, La.
FORMALDEHYDE:

Howard Bennett, Food and Drug Administration, Kansas City 6, Mo.
MOLD-INHIBITORS, PROPIONATES:

L. H. McRoberts, Food and Drug Administration, San Francisco 2, Calif.
THIOUREA:

W. O. Winkler, Food and Drug Administration, Washington 25, D. C.
DULCIN:

L. C. Andrews, State Dept. of Health, New Orleans 7, La.

SPICES AND OTHER CONDIMENTS:

Referee: S. Alfend, Food and Drug Administration, St. Louis 1, Mo.
VINEGAR:

J. H. C. Loughrey, Food and Drug Administration, Boston, Mass.
VOLATILE OIL IN SPICES:

Dan Unger, Food and Drug Administration, New York 14, N. Y.
SUGAR, ASH, AND PUNGENT PRINCIPLES IN MUSTARDS:

F. M. Garfield, Food and Drug Administration, St. Louis 1, Mo.
SAMPLING, AND FAT IN MAYONNAISE AND SALAD DRESSING:

Sam D. Fine, Food and Drug Administration, Cincinnati 2, Ohio

Subcommittee D

ALCOHOLIC BEVERAGES:

Referee: J. Walter Sale, Food and Drug Administration, Washington 25, D. C.
YEAST (TOTAL AND YEAST SOLIDS):

Robert I. Tenney, Wahl-Henius lnst., 64 E. Lake St., Chicago, Ill.
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INORGANIC ELEMENTS IN BEER:
Gordon H. Bendix, Continental Can Company, Inc., Chicago, Ill.

COLOR AND TURBIDITY IN BEER:
B. H. Nissen, Anheuser-Busch, Inc., St. Louis, Mo.

DISTILLED SPIRITS (OBSCURATION METHOD FOR PROOF AND TEST FOR AGING) :
G. F. Beyer, Bureau of Internal Revenue, Washington 25, D. C.

CHROYATOGRAPHIC ABSORPTION OF WINES:
Peter Valaer, Bur. Internal Revenue, Washington 25, D. C.

CARAMEL IN ALCOHOLIC BEVERAGES:
Peter Valaer

CORDIALS AND LIQUEURS:
John B. Wilson, Food and Drug Administration, Washington 25, D. C.

FUSEL OIL IN DISTILLED SPIRITS (OFFICIAL METHOD):
G. F. Beyer

CARBON DIOXIDE IN BEER:
Irwin Stone, Wallerstein Laboratories, New York 16, N. Y.

METHANOL:
M. A. Amerine

CACAO PRODUCTS:
Referee: W. O. Winkler, Food and Drug Administration, Washington 25, D. C.
LECITHIN:

J. H. Bornmann, Food and Drug Administration, Chicago 7, Ill.
MALT SOLIDS:

E. W. Meyers, Hershey Chocolate Company, Hershey, Pa.
PECTIC ACID:

W. O. Winkler
CACAO INGREDIENTS:

W. O. Winkler
LACTOSE:

Frank V. Kenney, Jr., Walter Baker Co., Dorchester 24, Mass.
FAT:

Carl Stone, Food and Drug Administration, Cincinnati, Ohio

CEREAL FOODS:
Referee: V. E. Munsey, Food and Drug Administration, Washington 25, D. C.
STARCH IN RAw AND COOKED CEREALS:

W. H. FETZER, Clinton Industries, Inc., Clinton, Iowa.
FAT ACIDITY IN GRAIN, FLOUR, CORN MEAL, AND WHOLE WHEAT FLOUR

Lawrence Zeleny, Agricultural Research Center, Beltsville, Md.
BENZOIC ACID IN FLOUR:

V. E. Munsey
CARBON DIOXIDE IN SELF-RISING FLOUR:

R. A. Barackman, Victor Chemical Works, Chicago Heights, Ill.
MILK SOLIDS AND BUTTERFAT IN BREAD:

V. E. Munsey
PROTEOLYTIC ACTIVITY OF FLOUR:

Byron S. Miller, Federal Hard Wheat Quality Laboratory, Manhattan,
Kans.

SOYBEAN FLOUR:
W. L. Taylor, General Mills, Inc., Minneapolis, Minn.
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PHOSPHATED FLOUR:

Frank H. Collins, Food and Drug Administration, Cincinnati 2, Ohio
BAKED PRODUCTS (MOISTURE, ASH, PROTEIN, FAT, AND CRUDE FIBER):

N. H. Walker
BROMATES IN FLOUR:

W. F. Geddes, University of Minnesota, University Farm, St. Paul, Minn.
PHOSPHORUS:

V. E. Munsey
UNSAPONIFIABLE MATTER AND STEROLS IN CEREAL FOODS CONTAINING EGGs:

L. W. Ferris, Food and Drug Administration, Buffalo, N. Y.

BAKING POWDERS AND BAKING CHEMICALS:

Referee: V. E. Munsey, Food and Drug Administration, Washington 25, D. C.
CARBON DIOXIDE:

John E. Tatar, Standard Brands, Inc., 1015 Independence Blvd., Chicago,
Ill.

FLAVORS AND NON-ALCOHOLIC BEVERAGES:

Referee: John B. Wilson, Food and Drug Administration, Washington 25, D. C.
BETA-IONONE:

John B. Wilson
LEMON OILS AND EXTRACTS:

John B. Wilson
ORGANIC SOLVENTS IN FLAVORS:

R. D. Stanley, Food and Drug Administration, Chicago 7, Ill.
EMULSION FLAVORS:

John B. Wilson
MAPLE FLAVOR CONCENTRATES AND IMITATIONS:

J. H. Bornmann, Food and Drug Administration, Chicago 7, Ill.
DIACETYL:

John B. Wilson

FRUITS AND FRUIT PRODUCTS:

Referee: R. A. Osborn, Food and Drug Administration, Washington 25, D. C.
TITRATION OF ACIDS:

H. M. Bollinger, Food and Drug Administration, Los Angeles 15, Calif.
FRUIT ACIDS:

Fred Hillig, Food and Drug Administration, Washington 25, D. C.
FRUIT AND SUGAR IN FROZEN FRUIT:

R. A. Osborn
WATER-INSOLUBLE SOLIDS:

R. A. Osborn

SUGARS AND SUGAR PRODUCTS

Referee: C. F. Snyder, National Bureau of Standards, Washington 25, D. C.
UNFERMENTED REDUCING SUBSTANCES IN MOLASSES:

F. W. Zerban, N. Y. Sugar Trade Laboratory, 113 Pearl Street, New York,
N.Y.

DRYING METHODS:

Lester D. Hammond, National Bureau of Standards, Washington 25, D. C.
DENSIMETRIC AND REFRACTOMETRIC METHODS:

C. F. Snyder
HONEY (FREE ACID AND COMMERCIAL SYRUP ADULTERANTS):

George P. Walton, Production and Marketing Administration, Beverage
and Miscellaneous Foods Division, Washington 25, D. C.
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CONFECTIONERY:

C. A. Wood, Food and Drug Administration, New York 14, N. Y.
REDUCING SUGARS:

Emma J. McDonald, National Bureau of Standards, Washington 25, D. C.
CORN SIRUP AND CORN SUGAR:

G. T. Peckham, Jr., Clinton Company, Clinton, Iowa
COLOR AND TURBIDITY IN SUGAR PRODUCTS:

J. F. Brewster, National Bureau of Standards, Washington 25, D. C.

WATERS, BRINE, AND SALT:

Ref~ree: Anna E. Mix, Food and Drug Administration, Washington 25, D. C.
BOllON IN WATER:

Anna E. Mix
FLUORINE IN SALT:

Anna E. Mix

MEMBERS AND VISITORS PRESENT, 1947 MEETING

Abbitt, A. L., Eimer and Amend Co., Greenwich and Morton Sts., New York 14,
N.Y.

Adams, J. Richard, Spencer Chemical Co., Baltimore St., Kansas City 2, Mo.
Alexander, O. R., American Can Co., 11th Ave. and St. Charles Rd., Maywood, Ill.
Allen, Charles D., Mgr. N. Kohnstamm and Co., Inc., 87 Park PI. New York, N. Y.
Allen, Harry R., Chemist, Ky. Agriculture Exp. Station, Lexington 29, Ky.
Allison, Andrew M., Chief Chemist, Boston Sta., Food and Drug Adm., Boston, Mass.
Allison, Marjorie, Chemical and Engineering News, Amer. Chem. Soc., Washington,

D.C.
Andersen, M. S., Plant Industry, Dept. of Agriculture, Beltsville, Md.
Austin, Calvin M., Asst. Chemist, South Limestone, Lexington 29, Ky.
Axley, .~ohn, Agronomy Dept., University of Maryland, College Park, Md.

Bacher, Alfred A., 735 N. Water St., Milwaukee 2, Wis.
Bacon, C. W., Bur. Plant Ind., Soils, and Agr. Engineering, Beltsville, Md.
Bailey, L. H., 3904 McKinley St., Washington, D. C.
Bainbridge, William C., 537 Columbia St., Brooklyn 31, N. Y.
Baird, Fuller D., Standard Brands Inc., 595 Madison Ave., New York 22, N. Y.
Baker, Warren S., Chas. M. Cox Co., 177 Milk St., Boston 9, Mass.
Balthis, Thomas A., Va. Dept. Agriculture, State Office Bldg., Richmond, Va.
Barackman, R. A., Victor Chemical Works, Chicago Heights, Ill.
Barnha::t, G. A., Mo. State Dept. of Agriculture, Old Postoffice Bldg., Jefferson

City, Mo.
Bartleu, L. E., Park and Pollard Co., 356 Hertel Ave., Buffalo 7, N. Y.
Bartram, M. T., Food and Drug Administration, Washington 25, D. C.
Bates, D. B., Smith-Douglas Co., Inc., Board of Trade Bldg., Norfolk 1, Va.
Bates, Frederick J., National Bureau of Standards, Washington 25, D. C.
Batton, H. C., Swift and Co., Plant Food Div., Buell, Va.
Beach, D. C., S. B. Penick and Co., 50 Church St., New York, N. Y.
Beacham, L. M., Food and Drug Administration, Washington 25, D. C.
Bendix, G. H., Asst. Dir. Continental Can Co., 4633 Grand Ave., Chicago 39, Ill.
Benne, Erwin J., Mich. State College, Dept. Agr. Chemistry, East Lansing, Mich.
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Bennett, Oran L., Chemist, Meat Insp., 12th and Indiana Ave., Washington, D. C.
Berry, Rodn~y C., St~te Chemist, Va. Dept. Agriculture, State Office Bldg., Rich-

mond 19, Va.
Beyer George F., Chemist, Bur. Internal. Revenue, Washington 1, D. C.
Bidez, P. R., Sr. Chemist, State Chemical Laboratory, Auburn. Ala.
Blackwell, A. T., Davison Chem. Corp., Baltimore, Md.
Blaisdell, Albert C., Chemist, Alcohol Tax Unit, Internal Revenue Bldg., Washing-

ton, D. C.
Blume, G. W. J., Va. Dept. Agriculture, State Office Bldg., Richmond 19, Va.
Boardman, Vivian R., Food and Drug Administration, Washington 25, D. C.
Bonner, Frances L., La. Feed and Fertilizer Lab., State University, Baton Rouge, La.
Bonney, V. B., Food and Drug Administration, Washington 25, D. C.
Bopst, L. E., State Chemist, University of Maryland, College Park, Md.
Boucher, Robert V., 303 Frear Laboratory, State College, Pa.
Bowen, C. Verne, Agricultural Research Center, Beltsville, Md.
Bower, Clyde A., Dir. Div. Entomology and Plant Industry, Oklahoma City, Okla.
Bradford, Z. B., N. C. Dept. of Agriculture, Raleigh, N. C.
Braun, O. G., Research Div., American Can Co., St. Charles St., Maywood, Ill.
Breen, Kathryn M., N. Y. State Dept. Agr. and Markets, State Office Bldg., Albany,

N. Y.
Brewster, Joseph F., National Bureau of Standards, Washington 25, D. C.
Brock, F. D., Feed Control Service, Texas Agricultural Exp. Sta., College Station,

Tex.
Bruening, Charles F., Food and Drug Administration, Baltimore 3, Md.
Bryan, Charles S., Rumford Chemical Works, 16 Newman Ave., Rumford 16, R. I.
Bubb, John C., Insecticide Div., 641 Washington St., New York 14, N. Y.
Burns, Loren V., M. F. A. Milling Company, 502 Boonville, St., Springfield, Mo.
Burritt, Loren, Alcohol Tax Unit, Internal Revenue Bldg., Washington 25, D. C.
Butler, Lillian T., Bur. Human Nutrition & Home Economics, Beltsville, Md.
Butt, C. A., Intern'l Minerals and Chemical Corp., Box 69, East Point, Ga.

Cabell, C. A., Research Chemist, 1513 Meridian PI., Washington, D. C.
Caemmerer, Alice B., Food and Drug Administration, Washington 25, D. C.
Caldwell, Paul, Smith-Douglas Co., 4106 Dyanax, Norfolk 6, Va.
Call, Ara 0., Control Labs., Western Condensing Co., Appleton, Wis.
Callaway, Joseph, Jr., Food and Drug Administration, Washington 25, D. C.
Callaway, Redman, Laboratory Const. Co., 1115 Holmes St., Kansas City 6, Mo.
Callison, Elizabeth C., Agricultural Research Center, Beltsville, Md.
Carol, Jonas, Food and Drug Administration, Washington 25, D. C.
Carter, Roscoe H., Bur. Entomology and Plant Quarantine, Beltsville, Md.
Caylor, Thelma C., Food and Drug Administration, Washington 25, D. C.
Ceide, Clementina, Oakwold Laboratories, Alexandria, Va.
Chapman, William, Consolidated Rendering Co., 178 Atlantic Ave., Boston 10,

Mass.
Charlton, R. C., American Agricultural Chemical Co., New York 7, N. Y.
Christensen, M. Elmer, State Chemist, 35 State Capitol, Salt Lake City 1, Utah
Christie, Alfred, Production and Marketing Adm., Grain Branch, Beltsville, Md.
Claborn, Houston V., Bur. Entomology and Plant Quarantine, Beltsville, Md.
Clark, C. Reynolds, Ga. Dept. of Agriculture, State Chemist, Atlanta 3, Ga.
Clark, G. R., Food and Drug Administration, Washington 25, D. C.
Clark, Kenneth G., Bur. Plant Ind., Soils, and Agric. Engineering, Beltsville, Md.
Clarke, J. 0., U. S. Food and Drug Administration, Chicago 7, Ill.
Clendaniel, Marguerite A., Production and Marketing Adm., Beltsville, Md.
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Clifford, Paul A., Food and Drug Administration, Washington 25, D. C.
Cloaninger, B. D., Fertilizer Inspection and Analysis, Clemson, S. C.
Colley, Doris A., Agricultural Research Center, Grain Branch, Beltsville, Md.
Collins, E. R., U. S. Extension Service, State College Sta., Raleigh, N. C.
Collins, W. D., 1924 Belmont Road, Washington 9, D. C.
Coltrane, D. S., Asst. Commissioner, N. C. Dept. of Agriculture, Raleigh, N. C
Combs, Edwin L., Food and Drug Administration, Washington 25, D. C.
Conroy, Harry, W., Food and Drug Administration, Kansas City, Mo.
Constable, E. W., State Chemist, N. C. Dept. of Agriculture, Raleigh, N. C.
Cox, Alvin J., Chief (Ret.), Bur. Chemistry of Calif., Palo Alto, Calif.
Csonka, F. A., Bur. Human Nutrition and Home Economica, Beltsville, Md.
Curtis, P. B., Assoc. Chemist, Purdue University, West Lafayette, Ind.
Custer, Patricia, National Bureau of Standards, Washington 25, D. C.

Dahle, Dan, Dir. Research, Bristol Myers Co., Hillside 5, N. J.
Darlington, Homer T., Harrington Hotel, Washington, D. C.
Darnell, R. C., Dir. Instrument Associates, 3396 Highview Terrace, S. E., Washing-

ton 20, D. C.
Davis, Henry A., N. H. Agric. Experiment Station, Durham, N. H.
Diamond, Adelyn L., Food and Drug Administration, New York 14, N. Y.
Dickey, R. Earl, State Chemist, Delaware Board of Agriculture, Dover, Del.
Dobinsky, Meyer D., Food and Drug Administration, Washington 25, D. C.
Donovan, C. G., Production and Marketing Adm., Livestock Branch, Beltsville.

Md.
Drucker, Muriel, Food and Drug Administration, New York 14, N. Y.
Drummer, D. L., Chemist, Armour and Co., Chicago, Ill.
Dunbar, Paul B., Commissioner, Food and Drug Administration, Washington 25,

D. C.
Dunlap, F. L., Wallace and Tiernan Co., Inc., Chicago 37, Ill.

Eble, T. E., Food and Drug Administration, Washington 25, D. C.
Eisenberg, William V., Food and Drug Administration, Washington 25, D. C.
Elkas, Robert W., Control Div., Sharpe and Dohme, Broad St., Philadelphia, Pa.
Ellenbogen, W. C., Smith, Kline, and French Lab., Philadelphia 23, Pa.
Elliott, F. L., Food and Drug Administration, Washington 25, D. C.
Elmslie, W. P., Dir. of Research, Moorman Mfg. Co., Quincy, Ill.
Epps, Ernest A., La. Department Agriculture, State Capitol, Baton Rouge, La.
Etheredge, M. P., State Chemist of Miss., State College, Miss.
Etienne, Arthur D., Alcohol Tax Unit, Internal Revenue Bldg., Washington 25,

D. C.
Ettlestein, Nathan, Food and Drug Administration, Washington 25, D. C.

Fanning, Rachel J., National Bureau of Standards, Washington 25, D. C.
Farrar, D. F., Davison Chemical Corp., Nashville 1, Tenn.
Feinstein, Louis, Production and Marketing Adm., Beltsville, Md.
Ferguson, Carl S., Dir. Food and Drug Div., Dept. Public Health, Boston 33, Mass.
Fifield, C. C., Agricultural Research Center, Beltsville, Md.
Filicky, John J., N. C. Department of Agriculture, Raleigh, N. C.
Finucane, Thomas P., General Foods Corp. Central Lab. Hoboken, N. J.
Fischbach, Henry, Food and Drug Administration, Washington 25, D. C.
Fisher, Harry J., Conn. Agricultural Experimental Station, New Haven, Conn.
Flach, Ward R., Eastern States Farmer's Exchange, Box 948, Buffalo, N. Y. <

Fleck, Elmer E., Insecticide Investigation Div., Beltsville, Md.
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Flynn, Laura Mary, Dept. Agr. Chemistry, University of Missouri, Columbia, Mo.
Ford. O. W., 415 Stutz St., Purdue University, Lafayette, Ind.
Foster, Norman E., Food and Drug Administration, Philadelphia 6, Pa.
Frailey, Carson Guy, Bristol Laboratories, Syracuse, N. Y.
Frary, Guy G., S. Dak. State Chemist, Chemistry Bldg., Vermillion, S. Dak.
Friedman, Leo, Food and Drug Administration, Washington 25, D. C.
Fritz, James C., Laboratory Director, Borden Co., P. O. Box 533, Elgin, Ill.
Fudge, J. F., Texas State Chemist, College Station, Tex.
Futrell, C. L., N. C., Dept. of Agriculture, Raleigh, N. C.

Gaddy, V. Lessesne, Bureau Plant Industry, Beltsville, Md.
Garfield, Frederick M., Food and Drug Administration, New Federal Bldg., St.

Louis, Mo.
Geagley, W. C., Mich. Department of Agriculture, Lansing, Mich.
Gensler, Howard', E., 338 Chestnut St., Harrisburg, Pa.
Gertler, Samuel 1., Insecticide Investigations, Agr. Research Center, Beltsville, Md.
Gordon, Nat" Food and Drug Administration, Washington 25, D. C.
Gottlieb, Sidney, Food and Drug Administration, Washington 25, D. C.
Goulden, H. D., Toilet Goods Association, 9 Rockefeller Plaza, New York 20, N. Y.
Gourley, C. 0., Beacon Milling Co., Cayuga, N. Y.
Graham J. J. T., Production and Marketing Adm., Insecticide Div., Beltsville, Md.
Graichen, Charles, Food and Drug Administration, Washington 25, D. C.
Grattan, George E., Dept. of Agriculture, 79 Sussex St., Ottawa, Canada
Gray, S. D., American Potash Institute, Inc., 1155 16th St., Washington, D. C.
Grayson, Mary C., Food and Drug Administration, Washington 25, D. C.
Grewe, Emily, Bureau Plant Industry, Beltsville, Md.
Gribbins, M. F., Chemist, Du Pont Co., Wilmington, Del.
Griem, W. B., Wis. Dept. of Agriculture, Biochemistry Bldg., Madison 6, Wis.
Grieve, A. D., Ayerst, McKenna, and Harrison, Montreal, Que. Canada
Griffin, E. L., Production and Marketing Adm., Insecticide Div., Washington 25,

D.C.
Grizzard, A. L., Agronomist, Chilean Nitrates, Blacksburg, Va.
Gutterman, Benjamin M., Food and Drug Administration, Washington 25, D. C.

Haenni, E. 0., Food and Drug Administration, Washington 25, D. C.
Hall, Wallace LeRoy, Food and Drug Administration, Washington 25, D. C.
Haller, Harrison S., D. C. Health Dept., Chem. Laboratories, Municipal Center,

D.C.
Halvorson, H. A., Dept. of Agriculture, Dairy and Food, St. Paul, Minn.
Hammond, Howard, State Laboratory Department, Bismarck, N. Dak.
Hanson, H. H., State Chemist (Ret.), Dover, Del.
Hardesty, John 0., Bur. Plant Industry, Fertilizer and Liming Materials, Beltsville,

Md.
Hardin, L. T., Tennessee Valley Authority, University of Tenn., Knoxville, Tenn.
Harris, Kenton L., Food and Drug Administration, Washington, D. C.
Harris, Thomas J., National Bureau of Standards, Washington 25, D. C.
Harrow, Lee S., Food and Drug Administration, Washington 25, D. C.
Hart, Gordon, Dept. of Agriculture, 612 W. Call St., Tallahassee, Fla.
Harvey, E. W., Allied Chem. and Dye Corp., Barrett Div., New York 6, N. Y.
Haskins, Arthur L., Pennsylvania State College, State College, Pa.
Heagy, Albert B., Md. Inspection Service, Univ. of Maryland, College Park, Md.
Hege, Roy C., N. C. Board of Alcohol Control, Raleigh, N. C.
Helsel, W. G., Food and Drug Administration, Washington 25, D. C.
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Henry, Arthur M., Food and Drug Administration, Atlanta, Ga.
Hessel, Fred., H., Chamber of Commerce Bldg., Buffalo 2, N. Y.
Hicks, Rosalind K., Assoc. Official Agr. Chemists, Box 540, Benj. Franklin Sta.,

Washington, D. C.
Hill, W. L., Plant Industry Station, Beltsville, Md.
Hillig, Fred., Food and Drug Administration, Washington 25, D. C.
Hodges, F. Allen, Food and Drug Administration, Washington 25, D. C.
Hoffman, Harold H., Florida Dept., of Agriculture, Tallahassee, Fla.
Hoffmann, Henry J., Minn. Dept. of Agriculture, State Office Bldg., St. Paul, Minn.
Hoffpauir, C. L., Southern Reg. Res. Lab., 2100 Robt. E. Lee Blvd., New Orleans,

La.
Holtzman, H., Ansbacher-Siegel Corporation, Staten Island, New York, N. Y.
Hord, E. T., N. C. Department of Agriculture, Raleigh, N. C.
Hoshall: Edward M., Food and Drug Administration, Baltimore 1, Md.
Houk, Albert E. H., Nutrition Lab., H. J. Heinz Co., Pittsburgh, Pa.
Howes, C. Clifton, Davison Chemical Corp. 20 Hopkins Place, Baltimore 3, Md.
Hubanks, Paul E., Beltsville Research Center, Insecticide Div., Beltsville, Md.
Hubbell, Rebecca B., Conn. Agricultural Expt. Station, New Haven, Conn.
Hunt, 'Nm. Howard, Production and Marketing Adm., Agr. Research Center,

Beltsville, Md.
Huston, H. H., 83-09 Talbot Place, Kew Gardens 14, N. Y.

Ijams, Paul, State Board of Agriculture, Topeka, Kans.
Irish, Frederick W., Federal Trade Commission, Washington 25, D. C.

Jacob, K. D., Bur. Plant Industry, Soils, and Agr. Enginering, Beltsville, Md.
Jacobson, Martin, Agricultural Research Center, Beltsville, Md.
Jewel, Paul W., Max Factor and Company, Hollywood 28, Calif.
Jinkins, R., Production and Marketing Adm. Insecticide Div., Chicago 7, Ill.
Johnsor.., Emmet B., Ralston-Purina Company, St. Louis 8, Mo.
Johnsor.., James A., Va. Dept. of Agriculture, State Office Bldg., Richmond 19, Va.
Jones, Charles N., Food and Drug Administration, New York 14, N. Y.
Jones, D. Breese, Agricultural Research Center, Beltsville, Md.
Jones, J. Claggett, Va. Div. of Chemistry, State Office Bldg., Richmond 19, Va.
Jones, R. M., Barrett Company, 40 Rector Street, New York, N. Y.
Jones, Stuart W., Food and Drug Administration, Washington 25, D. C.

Kaplan, Emanuel, Div. of Chemistry, Baltimore City Health Dept. Baltimore 2,
Md.

Keenen: Frank G., Du Pont Co., Ammonia Dept., Wilmington 98, Del.
Keiles, Elsa Orent, Bur. Human Nutrition and Home Economics, Beltsville, Md.
Keisler, John (Ret.), 827 F. St., N. E. Washington, D. C.
Kellogg, James W., Iodine Educational Bur., Inc. (Hdq. N. Y.), 221 N. LaSalle St.,

Chicago 11, Ill.
Kennedy, George H., E. I. Du Pont and Co. Jersey Ave., New Brunswick, N. J.
Kenney, Frank, Walter Baker Choc. and Cocoa, Dorchester, Mass.
Kinney, C. N., Drake University, Des Moines, Iowa.
Kirsten, Gardner, Food and Drug Administration, New York 14, N. Y.
Kline, O. L. Food and Drug Administration, Washington 25, D. C.
Koch, Louis, H. Kohnstamm Co., 555 Columbia St., New York 31, N. Y.
Kokoski, Frank J., N. Y. State Agricultural Expt. Station, Geneva, N. Y.
Kopala, Joseph, F. Stearnes and Co., Detroit, Mich.
Kovacs, S. S., Vitamins, Inc., 809 W. 58th St., Chicago 21, Ill.
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PRESIDENT'S ADDRESS*

THE DETECTION AND ESTIMATION OF FILTH
AND DECOMPOSITION IN FOODS

By J. O. CLARKE (Food and Drug Administration, Federal
Security Agency, Chicago 7, Ill.)

Consumers have always wanted clean food. Congress, recognizing
the need for consumer protection, enacted the Food and Drugs Act of
June 30, 1906, which defines a food as adulterated "if it consists in whole
or in part of a filthy, decomposed, or putrid animal or vegetable sub
stance.... " Similar definitions are found in many State laws and city
ordinances. While the 1906 Federal law used the words "Filthy, decom
posed, or putrid," other laws employed such terms as "tainted, rotten,
corrupted, offensive, unclean, etc."

The Federal Food, Drug, and Cosmetic Act of June 25, 1938, per
petuates the definition of adulteration in slightly different and more
effective language, " ...if it consists in whole or in part of any filthy,
putrid, or decomposed substance...." The 1938 Act went one step fur
ther in declaring as adulterated, food which has been " ...prepared,
packed, or held under insanitary conditions whereby it may have become
contaminated with filth." Thus, the 1938 law not only banned food which
is filthy, putrid, or decomposed, but also attempted to correct conditions
which may cause food to become filthy or decomposed through insanitary
conditions.

Many of the provisions in the 1938 law resulted from changes as the
bill passed through the Congress, and there were many bitter controver
sies on some proposals. It is interesting to note that the provisions dealing
with filth, decomposition, and sanitation remained the same from the
time the first version was introduced in 1933 until the final passage of
the Act in 1938. This demonstrates a practically unanimous recognition
by the Congress and the public of the need for sanitation in the produc
tion of our nation's food supply.

Dr. E. O..Jordan, in discussing food sanitation in 1931, had this to
say-"In addition to the arguments for cleanliness in food handling based
on the avoidance of specific food contamination, the aesthetic reasons for
maintaining the cleanliness of food must not be lost sight of. Common
decency requires that substances repugnant to the average consumer be
kept out of any food. Smyrna figs, about which there has been much hue
and cry, are certainly more appetizing if known to have been packed under
cleanly conditions. Cow dung from healthy cattle may not actually cause

* Presented before the 61st Meeting of the Association of Official Agricultural Chemists, held at the
Shoreham Hotel, Washington, D. C., October 20-22, 1947.
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disease or any sort of intestinal disturbance but that is no reason for
allowing any of it to be mixed with milk. Even if it is practicable to
manipulate unsound food in such a way that it is not injurious to health
and its original condition is completely disguised, no consumer should be
exposed to the unpleasantness of eating food that he would nO""j have
chosen had he known its history. The food supplied to the modern civil
ized human being should, in all fairness, be so safeguarded that tl:e con
sumer is not beset by lurid imaginings about its possible wanc.erings
through back alleys and pigsties. The clean and appetizing preparation
and transportation of food is a worthy end in itself." (Food Poisoning
and Food-Borne Infection, by Edwin Oakes Jordan, Dniv. of C~cago

Press, April, 1931).
Some of our laws set numerical limits of bacterical counts and other

indices of filth or decomposition to guide enforcement officials in carrying
out the mandates of the law. The Federal Import Milk Act, for instance,
not only requires certain farm inspections but sets definite limits cf bac
teria counts. The more general terms used in many laws, such as filthy,
putrid, decomposed, etc., require the enforcement officer to establish
means of determining when food is filthy, putrid, or decomposed. This
presents a problem of no mean proportions to the food chemist and other
scientific worker to develop methods for the detection of filth and decom
position in foods and to acquire the extensive data necessary to int8rpret
the methods.

While the terms filthy, putrid, and decomposed have been interpreted
by many trial courts, only a few interpretations of these terms are to be
found in decisions of the higher courts. Presumably this is true because
the terms of the law are so plain that there has been little occasion for
the higher courts to speak on the subject. The courts have almost unani
mously held that the terms filthy, putrid, and decomposed as used in the
statute, should be given their common and usual meaning. It does not
follow, that food, in order to be classed as filthy, putrid, or decomposed,
must have obnoxious organoleptic characteristics to the ordinary con
sumer. Several court decisions clearly support the use of microscopic
methods for the detection of these forms of adulteration. The Courts
have also made it clear that contact with filthy substances is sufficient to
classify a food as filthy.

The A.O.A.C. has recognized its obligation to develop and study
methods to implement the enforcement of sanitary requirements of food
laws. This is evidenced by reports of the Association which have for many
years included papers on chemical, microscopic, and biological methods
designed to detect and estimate filth and decomposition in food.

In their grosser forms, filth and decomposition are easily detect8d by
taste, smell, and vision. Organoleptic methods will frequently reveal
decomposition in food before it is processed, mixed, spiced, etc. but such



30 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [VoZ. 31 , No. 1

tests, i:J. many types of food, usually fail after the product has been manip
ulated, making it necessary to apply tests of a more scientific nature. For
example, sour milk is easily detected by taste and odor, but after it has
been neutralized and dried it requires a careful chemical examination to
detenr-ine the true condition of the product. Bread may be made from
flour contaminated by weevils and rodents. While the condition of the
flour is often obvious before it is sifted and baked into bread, rodent hairs,
insect and laTva parts and excreta in the bread can only be detected by a
careful laboratory examination. Thus the scientific worker is faced with
the problem of finding in finished foods evidence of their true condition
not obvious by the ordinary senses of sight, taste, or smell.

A number of methods of approach have been employed successfully
in the laboratory to determine decomposition. These methods may be
classified broadly as follows:

(1) The estimation and identification of various types of microorganisms that
develop in food as decomposition progresses (bacteria counts in milk, mold counts
on tomato products, and butter, etc.).

(2) The determination and identification of characteristic chemical products of
decomposition (indole and volatile fatty acids in seafood, lactic acid in sour milk,
etc.).

(3) The disappearances, or marked decrease, of a normal ingredient of the food
(sugar :n frozen eggs).

The general method of establishing the presence of filth in food has
been the separation of insoluble particles and a ;nicroscopic study to
determine the identity and estimate the amount. In a few non-processed
foods the presence of certain bacteria is indicative of contamination of
the food with filth. For example, the finding of certain strains of E. coli
in crabmeat shows that the crabmeat has been contaminated with fecal
material.

While I have not attempted a comprehensive study of all the literature
on fiK1. and decomposition, I would like to trace the development of a
few lines of work which are milestones of progress in dealing with this
important subject.

When the Food and Drugs Act of 1906 was passed, tomato puree, cat
sup, and related foods were not unfrequently made of rotten tomatoes,
artifically colored and preserved with chemicals to look like wholesome
food. These comminuted products lent themselves readily to the use of
decomposed and otherwise unfit raw materials. B. J. Howard, head of the
Microanalytical Division of the Bureau of Chemistry, undertook to de
velop 3 scientific method for the detection of decomposition in this class
of products. Howard developed what has since become known as the
Howard Mold Count. The Howard method was one of the first scientific
procedures generally used to detect decomposition ip. food. Since its in
troduction it has received world-wide recognition not only by food law
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enforcement officials but also by the food producing industries.
The Howard Mold Count Method was originally published in 1911 in

Bureau of Chemistry Circular 68. It first appeared as an A.O.A.C.
method in the 1920 edition of the Methods of Analysis. In the beginning
it was applied only to comminuted tomato products. In the latest edition
of the Methods of Analysis, we find the Howard Mold Count in modified
form, applied not only to comminuted tomato products but also to six
other classes of foods, including such dissimilar products as butter and
infant foods. While mold is a normal ingredient in a few foods, such as
Roquefort and Blue cheese, it is not found in most foods unless they
have undergone decomposition. Since the mold count technique measures
the amount of dead mold, it can be applied to foods which have been
processed by heat, and not only shows that decomposition is present but
tells us something about the amount.

J. D. Wildman studied the application of the Howard method to butter
and other dairy products. Working with R. L. Vandaveer, Wildman
published a very comprehensive study on mold in commercial butter
which showed a direct relationship between decomposition in the cream
and the mold count of the butter churned therefrom.

Let us now consider methods for the detection and estimation of filth
and extraneous matter in food. Since all extraneous matter is not filthy,
the usual purpose in examining food for extraneous matter is to determine
the amount and kind of filth it may contain. The earliest recorded work
in this field was on fluid milk fifty or more years ago, where sediment
testing was studied in Europe and this country. The sediment test is in
tended primarily to reveal contamination of milk with cow manure and
other filthy substances. Early workers concerned themselves only with
the insoluble portion of the cow manure and other visible elements of
filth, and very little progress has been made over the years in the develop
ment of methods for estimating the soluble portion of cow manure in
milk.

Although detection of the insoluble contaminants in milJr is now carried
out by a comparatively simple procedure, it is amazing to learn that some
of the early workers attempted to make the problem most complex.
The simple and obvious method requires only the filtering of the milk
through a suitable pad or paper and an estimate of the amount of sedi
ment visually by comparison with pads containing known amounts of
sediment, as is standard practice today. The earlier workers, however,
first tried to estimate the amount of visible sediment which settled to the
bottom of a container on permitting the milk to stand for a definite period
of time. This method was refined by applying centrifugal force. Other
workers allowed the milk to stand, decanting part off the top and refilling
with water, and repeating these operations until the sediment was free
of milk. The sediment was then filtered and weighed. Some of the methods
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in use in the early days took as long as three days to complete a determi
nation!

Even the earlier workers recognized the desirability of identifying the
components of the sediment from milk in order to determine its character,
as well as the amount. At the present time many regulatory agencies
make microscopic examination of sediment pads.

In the early thirties B. J. Howard and his co-workers undertook the
development of a comprehensive set of methods for the detection and
estimation of filth in many different types of food. The work was later
continued by Henry Welch after Howard.'s retirement. In his report to the
Association as referee on filth methods Welch stated: "The methods which
utilize a variety of procedures are, however based upon one or more of
three principles:

(1) Solubility of the food or drug and insolubility of the extraneous material.
(2) The preferential wetting of insects, insect parts, rodent hairs, or other ex

traneous matter by oily liquids whereby they acquire a lighter specific gravity,
which allows their separation by flotation methods; and

(3) Selective sedimentation in water or heavier-than-water liquids."

While these fundamental principles are simple, their application can
become very complex in many products.

A very significant publication with respect to filth in food appeared
in 1944 under the title "Microanalysis of Food and Drug Products."
This work, which was prepared under Welch's direction by members of
the then Microanalytical Division of the Food and Drug Administration,
consists largely of background material on the general subject of filth in
foods and drugs and information of value to assist workers in isolating and
identifying elements of filth. Included are some of the basic filth methods.

For the first time, the sixth edition of the Methods of Analysis contains
a chapter concerned entirely with the detection and estimation of extrane
ous materials in foods and drugs. This chapter of 36 pages presents meth
ods for the determination of extraneous materials in many foods, including
canned citrus juices, tea, cocoa, dairy products, nuts, cereals, and others.

The application of the methods to a wide variety of foods tests the skill
of the careful worker. We have learned through experience that most of
the A.G.A.C. methods yield the best results when followed in the minutest
detail. However, since the filth methods do not deal with all types of
food, and frequently individual samples present unusual difficulties, the
chemist is constantly called upon to introduce variations of the methods
of separation with samples having unusual characteristics. The chemist's
aim should be to separate the filth as completely as possible so that it
can be readily identified and estimated.

Quite probably the work done to date on microscopic methods has been
of more value to food officials and to industry than the work on purely
chemical methods for detecting filth and decomposition. However, con-
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siderable progress is being made in this field. Of particular value is the
work of Fred Billig on the determination of lactic acid and volatile fatty
acids as indices of decomposition in dairy products, eggs, fish, etc. In
connection with the work on volatile acids in eggs, particularly as applied
to dried eggs, we should mention the paper of Lepper, Bartram, and Billig
which brought to bear bacteriological and organoleptic tests as well as
chemical ones.

Patterson dealt very comprehensively with the broad aspects of decom
position in his 1944 report as general referee on decomposition. Indole
has been studied as an index of decomposition in shell fish and reports
have been published on canned oysters by King, Flynn, and Gowanlock,
on canned clams and oysters by Beecham, and on shrimp by Duggan
and Strasburger. Associate Referee Barris will report at this meeting on
galacturonic acid as an index of decomposition (rot) in apple products.
It is of interest to note that indole was studied a number of years ago as
an index of decomposition in shrimp and at that time it was concluded
that indole was not of value. Subsequent to the original investigation,
more precise methods of analysis were developed. Using the more ade
quate methods, it was found that the formation of indole was characteris
tic of certain types of decomposition in shrimp.

Recently Cook and Steers studied the possible use of the enzymes tryp
sin and alkaline phosphatase as indicative of rodent and insect excreta
in certain types of uncooked foods. Results appear to be promising and
the study is being continued.

R. E. Duggan has studied uric acid in frozen eggs and showed that it
is valuable in revealing the use of eggs contaminated with manure from
dirty shells.

At the time of my own introduction to a food laboratory nearly 35
years ago there were presented many purely chemical and physical prob
lems, such as the determination of protein, fat, fibre, ash, phosphoric
acid, benzoic acid, and the host of other procedures required to detect
the comparatively crude types of sophistication then employed. Many of
you had similar experiences and many of you, as I did, had a wonderful,
although sometimes diflheartening, time with glycerol in vinegar. Our
modern day food chemists are frequently first introduced to the micro
scope to learn to identify rodent hairs, insect parts, and the other signifi
cant elements of filth. They learn how to separate these tiny particles
from the food material itself to identify them, and to evaluate their
significance. They learn about mold counts and rot counts, and what they
mean in terms of filthy and decomposed food. They learn about indole
and other chemical indices of decomposition. They learn essentially to
establish by laboratory examination the condition of sanitation under
which a given lot of food was produced. The modern chemist must also,
of course, learn the things that the "old timers" did. All in all, the regu-
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latory food chemist of today is in a field embracing a wide variety of inter
ests, a field to challenge his ingenuity and give him an opportunity for
outstanding public service.

In the development of evidence of filth or decomposition in food prod
ucts, the valuable information which can be obtained by means of factory
inspection should-not be overlooked. Frequently, a thorough factory in
spection is the only means available at the present time for determining
the true condition of many foods. This is especially true in those industries
where filtration, sifting, and other manufacturing procedures successfully
remove the evidence of filth or decomposition without removing the exist
ence of filth or decomposition.

While the A.O.A.C. has never attempted to go beyond the collection
of a sample in its formal methods, I wonder if we should not consider a
study of factory inspection methods as a proper function of the Associa
tion. CertainlY every food official has a responsibility to establish evi
dence of violation of the law. Chemists and other scientific workers have
provided enforcement officials with most of the evidence in the past fre
quently using methods of the A.O.A.C. Some of the A.O.A.C. methods,
for example, sediment testing of milk, are routinely used by inspectors in
the field. Why should we not go one step further and provide the inspector,
who is usually a scientifically trained man, with methods of inspection
which would have the sanction of the A.O.A.C. and the respect and au
thority ascribed to the A.O.A.C. by the courts.

While I do not have in mip.d, at least in the beginning, the general sub
ject of factory investigations, I do have in mind the establishment of a
factory inspection technique for a few classes of factories which operate
under the same general procedure and principles. For example, a factory
inspection technique suitable for primary cheese factories, another to
creameries, and another to packers of frozen strawberries. It should be
borne in mind that any method which receives the full sanction of the
A.O.A.C. must be subjected to collaborative study. I believe this funda
mental is so precious that no method should ever be adopted as official
until it has been studied collaboratively and found to be satisfactory when
used by any competent worker. It is difficult to carry out collaborative
work on many of the laboratory methods currently under study by the
Association, since perishable foods are involved which are difficult to pre
serve and distribute for study to a number of laboratories. The problem
of collaboration has been successfully overcome in many difficult fields
and it need not present an insurmountable difficulty in dealing with fac
tory inspection methods. One solution might be the independent inspec
tion of the same factory at the same time using the same method by differ
ent workers and a comparison of their reports for consistency.

That the Association recognizes the importance of further work on
filth and decomposition is evidenced by the current activity of two Refer-
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ees; one for filth and the other for decomposition, and of six Associate
Referees on filth and four on decomposition. Many problems in this field,
as in all other fields of science, are pressing for solution. I would like to
mention just a few broad fields where methods are badly needed.

Probably the most obnoxious contaminant of food comes from the un
clean habits of human beings in handling food. The estimation of E. coli
in some types of unprocessed food, for example in crabmeat, furnishes
evidence of contamination with fecal material. In certain types of un
processed dairy products, shelled nuts, etc., the presence of E. coli fur
nishes presumptive evidence of contamination with excreta of human. or
animal origin. Badly needed are methods for the detection of traces of
human excreta in processed food. The amount likely to be present, origi
nating as it does from filthy personal habits, will be minute, and this prob
lem is thus one to challenge the imagination of chemists, microbiologists,
and other workers in this· field.

Methods for the detection of soluble filth should be developed without
delay. Occasionally food manufacturers, instead of attempting to bring
about fundamental corrections in sanitary practices, will attempt to
meet the problem by filtering or sifting out insoluble filth in the hope that
the filthy nature of the product will be obscured. (As expressed by Judge
Hutcheson of the Fifth United States Circuit Court " ... it was certainly
not intended by Congress to leave packing stock butter manufacturers
completely free to use in making their completed product any kind of
filthy and putrid material they chose to use, in the faith, the substance
of things hoped for, the evidence of things not seen, that, in the homely
phrase, it will all come out in the wash ....") Factory inspection evi
dence as to the presence of soluble filth is difficult and expensive to ob
tain. The A.O.A.C. must provide methods whereby such hidden filth
can be detected.

As a food decays, many chemical substances are formed whose determi
nation should give the chemist a measure of decomposition. Possibly some
substance or class of substances may be characteristic of protein decompo
sition, another of fat, and still another of carbohydrates. Unfortunately
we are forced to deal with many types of decomposition producing a vari
ety of different classes of chtmical substances in food. If a limited number
of chemical substances coufd be found to be characteristic of decomposi
tion in the various types of food, the problem would be simplified. For ex
ample, a method for predominantly protein foods and another for pre
dominantly fatty foods would be much more desirable than a method for
fish and another for shrimp.

After a substance is found to be characteristic of decomposition in
a food product, extensive studies are required to interpret the results on
examination of specific lots of food. Ideally, the most valuable index is a
substance which is completely absent in sound food but plentiful in de-
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composed food. Unfortunately, many indices now used are present in
minute amounts when no decomposition has occurred, and only when
larger amounts are found can we establish decomposition as a fact. We
hope and expect that work in this field will reveal many indices of the first
type.

Methods for the determination of filth and decomposition should be
as simple as possible and, to be of most value, should be applicable to field
use.

The Howard Mold Count Method and the sediment test methods on
milk have been most valuable because they lend themselves to field use.
Although it would be difficult to use many of the present methods in the
field it is not too much to expect that some of them may later be modified
and made available for field use. A field method for lactic acid (not titra
table acidity) in dairy products is badly needed.

The type of research needed in the field of filth and decomposition is
very time consuming, extensive, and as a rule, exceedingly complex. I
have every confidence that the many able young men and women now
engaged in this work are capable of giving us the answers to these numer
ous and difficult problems. These young workers are doing outstanding
research, and bringing to bear intense interest and original thinking. As
I study the reports of these real scientists, I feel humble in the face of
the progress which they are making.



ORDER OF PUBLICATION

The reports of the committees presented on the last day of thE annual
meeting are given at the beginning of the proceedings, not in their chrono
logical order. This arrangement will assist the referees, associate referees,
and collaborators in planning and developing their year's work. The
remainder of the proceedings will follow in their usual order.

Third Day

WEDNESDAY-AFTERNOON SESSION

REPORT OF THE EDITORIAL BOARD

By H. A. LEPPER, Chairman

At our last meeting progress in the sale of the sixth edition of J1ethods
of Analysis was reported as being the disposition, during the first year,
of over one-half of the number printed. This year we sold all but 650
copies of the remaining 4,000.

Advantage has been taken by over 6,000 purchasers of the Book of
the offer of the Association to furnish reprints of the report on changes
in methods adopted at meetings subsequent to the publication of the book.
This, together with the favorable comment on this service shows it has
fulfilled a definite need. Reprints of changes made each year until publica
tion of the seventh edition will be sent to those who have asked to be
placed on the mailing list.

As with previous editions, the reviews devoted to the book in th0 scien
tific journals of the world have been most favorable. A few complaints
have been directed to the decimal system of numbering the sectiom of the
chapters on the assumption that with decimal numbers, for example,
24.41 should follow 24.4. With the use of the book, however, this pos
sible confusion is soon overcome, and with the next printing the book can
be avoided by the use of a colon or hyphen in place of the decimal point.

This year there has been no need for a committee on revision of methods,
so we are to have only the report by Dr. White for the Committee on the
Journal. The report of the Treasurer shows that the Journal has con
tinued to be self-.supporting.

Approved.

REPORT OF THE EDITORIAL COMMITTEE
OF "THE JOURNAL"

W. B. WHITE, Editor and Chairman

Despite annoying delays caused by the paper shortage and production
difficulties at the printing plant, the Journal has shown gratifying progress

37
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during the year. Total pages will be 706 against 448 pages for Volume 29.
There will be 38 excellent contributed papers which is 10 more than the
number in Volume 29. More and more, contributors are finding that the
Journal is an excellent medium from many standpoints: wide circulation,
discriminating readers, speed of publication, and the high scientific caliber·
of our reviewers, to name only a few.

In the matter of our wide circulation, it may be of interest to say that
all 48 States, the District of Columbia, Alaska, Puerto Rico, Hawaii,
Panama, and the Philippines are represented. Beside Canada, England,
Scotland, and Ireland, there are subscribers in 8 other British lands
"overseas." Central and South America and the West Indian republics
number 11 countries on our list, Europe 14 (including Iceland), Asia 4,
and Africa 1 (Egypt). Subscribers now number nearly 1800, compared
with about 1500 for Volume 29. .

We have instituted the practice of promptly acknowledging receipt
. of manuscripts, with no commitments as to their acceptability. The
"Notice to Contributors," which appeared in Volume 28, page 35 (Feb.
1945), is being enclosed with the acknowledgement. It will be mailed to
others on request.

In closing, the Chairman wishes, on behalf of the Committee, to thank
our reviewers for their conscientious and able reviews, and our contribu
tors for the patience and unfailing courtesy they have shown toward
editorial suggestions.

Approved.

REPORT OF COMMITTEE TO CONFER WITH AMERICAN
PUBLIC HEALTH ASSOCIATION ON STANDARD

METHODS FOR THE EXAMINATION OF DAIRY PRODUCTS

Your Chairman is pleased to report that the ninth edition of Standard
Methods for the Examination of Dairy Products, to be published by the
American Public Health Association, is in galley form and should be in
print about January 1, 1948.

This edition contains 13 chapters, the first and last of which initiate a
new policy. Chapter 1 is devoted essentially to explanatory matter for
guidance of the less well informed administrator in the selection of tests
to determine sanitary quality and in the interpretation of the results
obtained by such tests.

Chapters 2 to 12 outline microb.iological methods for milk, cream,
butter, cheese, frozen dessert ingredients, and frozen desserts, and for the
coliform group and certain pathogenic species of bacteria therein; also
methods for sterility tests for dairy equipment, sediment and extraneous
matter in dairy products, vitamin assays, phosphatase methods to de
termine pasteurization, and certain chemical procedures.
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Chapter 13 bears the title "Screening Tests." It contains a selected
group of procedures which permit determinations routinely on many
more samples than could be made in case determinations were made by
one or more of the refined technics. Where litigation may be elected,
workers are warned not to depend upon the results obtained by sereening
tests. Where contests are expected, the methods should be such as will
leave no doubt as either to the representative character of the sa.mple or
the dependability of the method used.

Representatives from Laboratory Committees in the American Public
Health Association wish the members of this Association to know that
they appreciate the priviledge granted to them to quote in the A.P.H.A.
Methods certain sections from your Book of Methods.

Approved.
A. H. ROBERTSON, Chairman
GUY G. FRARY

J. O. CLARKE

REPORT OF COMMITTEE ON DEFINITIONS OF TERM'S AND
INTERPRETATIONS OF RESULTS ON FERTILIZERS

By L. S. WALKER, Chai'rman

Official Final Aetion*
GUARANTEEING IN TERMS OF ELEMENTS

All fertilizer components with the exception of potash (KtO) and phosphoric
acid (PtO.), if guaranteed, shall be stated in terms of the elements.

Fused tricalcium phosphate is a product composed chiefly of the alpha form of the
compound represented by the formula Ca.(PO.}t. Its fineness and content of avail
able phosphoric acid, (PtO.) shall be stipulated. Example: Fused tricalcium phos
phate-twenty-five per cent (25%) available phosphoric acid (PtO.).

Calcium metaphosphate is a product composed chiefly of the vitreous compound
indicated by the formula Ca(PO.h. Its fineness and its content of available phos
phoric acid (P,O.) shall be stipulated. Example: Calcium metaphosphate-sixty
per cent (60%) available phosphoric acid (PtO.).

Potassium metaphosphate is a product composed chiefly of the crystaUne com
pound represented by the formula KPO•. Its fineness and content of phosphoric
acid (PtO.) and of potash (KtO) shall be stipulated. Example: Potassil:m meta
phosphate-fifty-five per cent (55 %) available phosphoric acid (PtO.): thi:-ty-seven
per cent (37%) potash (KtO).

Double sulfate of potash and magnesia (Langbeinite). Double sulfate of potash
and magnesia (langbeinite) is a commercial product containing not less than
twenty-one per cent (21 %) of potash (KtO), nor less than fifty-three per cent (53%)
of sulfate of magnesia and not more than two and one-half per cent (2.5%) of
chlorine.
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PROPOSED DEFINITION

Fused Calcium-Magnesium Phosphate is a product derived from the fusion of
rock phosphate with approximately thirty per cent (30%) of magnesium oxide
(MgO), as such or as a mineral silicate. Its fineness and content of available phos
phoric acid (P.O.) shall be stipulated. Example: Fused Calcium-magnesium phos
phate, twenty per cent (20 %) available phosphoric acid (P.O.).

Your committee has been asked by the Executive Committee to study the ques
tion of relinquishing the activities involved in the study of Definitions of Terms and
Interpretations of Results on Fertilizers and Liming Materials. Anticipating this
change, your chairman communicated with each member of the committee re
questing an expression of views on this subject. The Committee has voted in favor
of this change by a vote of four to two. It is therefore recommended that the
Association of Official Agricultural Chemists discontinue the work on the Defini
tions of Terms and Interpretations of Results on Fertilizer and Liming Materials.

Approved.

REPORT OF THE COMMITTEE ON RECOMMENDATIONS
OF REFEREES

WM. F. REINDOLLAR, Chairman

One of the chief duties of the Chairman of this Committee is to coordi
nate the reports of the referees and associate referees and to encourage
and stimulate them to complete their assignment and to submit reports at
a date sufficiently in advance of the meeting for them to receive due con
sideration by the proper subcommittee. During the past year this was
accomplished by sending out three series of letters, one in the early part
of the year, one in the spring, and the last in the late summer. While the
response to these efforts has been rather gratifying, it was felt that an
undue burden was placed on the referees by requiring them to send copies
of their reports to sEveral individuals. In order to standardize the pro
cedure for handling reports and at the same time to minimize incon
venience to all concerned, the following plan will be followed in the fu
ture.

1. Associate referees are requested to prepare not less than six copies
of their respective reports and mail them not later than a definite date
which will be announced by direct correspondence.

2. All six copies are to be mailed to the office of the Secretary-Treasurer
in Washington, D. C. The ribbon copy is to be included in this group un
less the worker plans to be present and give his own paper, in which event
it is to be turned in immediately after presentation. The associate referee
does not have to mail copies to anyone else.

3. Upon receipt of the reports the Secretary-Treasurer will immediately
mail one copy to each member of the appropriate subcommittee, one to
the appropriate general referee, and one to the chairman of the Committee
on Recommendations of Referees.

4. The Secretary-Treasurer will also keep these individuals posted as
to which associate referees will have no reports or delayed reports.
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5. General referees will be requested to review the work of their
associates and to submit their own reports not later than a definite date
which will be announced.

The chairman wishes to express his appreciation to the several sub
committees, referees, associate referees, and collaborators whose efforts
have contributed so materially to the success of this Conference.

Approved.

REPORT OF SUBCOMMITTEE A ON RECOMMENDATIONS
OF REFEREES*

By G. E. GRATTAN (Department of Agriculture, 79 Sussex St.,
Ottawa, Can.), Chairman; H. A. HALVORSON, and E. L. GRIFFIN

FEEDING STUFFS

It is recommended-
(1) That the following editorial corrections be made on page 419,

method 27.59, line 11. The following to be inserted before the words,
"compare...KMn04" "Cool, make to measured volume of 50 or 100 ml,
and mix."

(2) That further study be made on the following:

(a) Calcium and iodine in mineral mixed feeds.
(b) Lactose in mixed feeds.
(c) Adulteration of condensed milk products.
(d) Crude fat or ether extract.
(e) Activity of yeast.
(f) Fluorine.
(g) Protein evaluations in fish and animal products.
(h) Hydrocyanic acid glucosides.
(i) Sampling and analysis of condensed buttermilk.
(D Microscopic examination of feeds.
(k) Tankage (hide, hoof, horn, and hair content).

(3) That the methods for calcium and phosphorus as outlined by the
Associate Referee be made tentative and work continued.

(4) That the acetone method for fat in fish meal be adopted as tentative.
(5) That editorial changes in the method for crude fiber be made as

recommended by the Associate Referee and the study continued.
(6) That the work on fat in eooked animal feeds be discontinued.
(7) That the method for nitrogen, 2.26, be made preferential when

applied to feeding stuff materials containing 30% or more of protein and
that the work be discontinued.

FERTILIZERS

It is recommended-
(1) That line 6 of section 2.1, Methods of Analysis (1945) be changed

to read "If less than 100 bags, sample not less than 20 bags."
* These recommendations submitted by Subcommittee A were approved by the Association. Unless

otherwise given a.ll references are to Method. 01 Analy..... A.O.A.C., 1945.
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That the following be added in section 2.1, line 7, before the final sen
tence: "In sampling a bulk lot of fertilizer draw not less than 20 cores
from different regions of the lot. In sampling fertilizer in small containers
(10 lbs or less) a single package may constitute a sample for the lot;"
and the whole section be made official, first action, and the study of samp
ling equipment and methods be continued.

(2) That work on methods for phosphoric acid be continued, with
emphasis on

(a) the ammonium citrate method and its applicability to basic slag;
(b) evaluation of sintered, fused, and calcined phosphates as fertilizers;
(c) the aging of molybdate solutions.

(3) that the recommendations of the Associate Referee on P 20 6 be
adopted and the methods be made official, first action.

(4) That attempts to work out improved methods for moisture be
continued.

(5) That work on methods for nitrogen be continued with special em
phasis on fertilizers which contain ammonium nitrate.

(6) That work on methods for manganese and magnesium be continued.
(7) That the study of problems relating to acid- and base-forming

qualities of fertilizers be continued.
(8) That the work on potash be continued.
(9) That 95% ethyl alcohol be adopted instead of 80% alcohol in the

determination of potash (official, first action).
(10) That work on analysis of sulfur be continued.
(11) That the study of methods for copper and zinc be continued.
(12) That the work on methods of analysis for boron be continued.
(13) That editorial correction in section 2.1O(b) of "323.81" to "324.03"

line 1 and of "32.38" to "32.40" line 2 be made.

ECONOMIC POISONS

It is recommended-
(1) That the method for total chlorine in emulsions containing DDT,

solvent, emulsifying agent, and water, as recommended by the Associate
Referee, be adopted as tentative.

(2) That the methods for DDT be amended as recommended by the
Associate Referee and retained as tentative.

(3) That specific methods be sought for the determination of 1080 and
Antu in rodenticides.

(4) That methods for fluorine and nicotine be discontinued.
(5) That studies on tetra ethyl pyrophosphate, benzene hexachloride,

insecticides containing derris or cube, oil emulsions, and herbicides be
instituted.

(6) That the title of the section on Insecticides and Fungicides be
changed to "Economic Poisons."
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DISINFECTANTS

No report was received. It is recommended that the work be continued.

LEATHER AND TANNING MATERIALS

No report was received. It is recommended that the work be continued.

PLANTS

It is recommended-
(1) That the Associate Referee on copper and cobalt be relieved of the

assignment as requested.
(2) That the Associate Referee on carbohydrates be relieved of his

assignment as requested and the title changed to "sugar."
(3) That Associate Referees be appointed to study sodium, cellulose

and lignin, pectin, and starch.
(4) That the other Associate Referees retain their assignmenJs and

continue their studies.
(5) That the studies on boron be continued.
(6) That the studies on zinc be continued.

SOILS AND LIMING MATERIALS

It is recommended-
(1) That studies on the "combination dithizone-spectrographic

method" and on the polarographic procedure for the determination of
zinc in soils be continued.

(2) That the study of the determination of copper in soils be continued.
(3) That the utilization of carmin as an indicator in the determination

of boron content of soils be studied further and that p-nitrobenzeneazo-l,
8-dihydroxy naphthalene-3, 6-disulphonic acid, or "chromotrope-B" be
studied as a suitable reagent for the determination of boron in Eoils.

(4) That further studies in pH in soils of arid and semi-arid regions
be based upon soil systems of moisture content representative of an air
dry soil.

(5) That the analytical technic previously proposed for ignition of
charge and distillation of fluorine therefrom be studied collaborati\'ely.

(6) That "500" be substituted for "900" (p. 13, section 1.32, line 3).
(7) That a study be made as to the adequacy of Ca(OH)2 as a fucative

for fluorine in soil charges of 1 to 1 proporlion with calcination at 500 C
in 5 to 60 minute periods.

(8) That the direct distillation of unignited soil with H 2S04 at 165°C
with sequential distillation of an aliquot at 135°0 be studied collabora
tively.

(9) That the "2 point" titration procedure for the determination of
exchangeable H in soils be studied further in relation to liming practice.

(10) That the survey and comparison of methods for the determination
of phosphorus (a) that fraction in "available" state and (b) the propor-
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tions of organic-inorganic forms therein be continued (This Journal,
30,43).

(11) That the survey and comparisons of methods for the determina
tion of exchangeable K in soils be continued. (This Journal, 30, 44).

(12) That the direct titration against bromcresol green (Method II,
This J ournal30, 297 (1947), be adopted as optional for the d~termination

of the neutralizing value of blast furnace slags.
(13) That the tentative procedures in "Liming materials" be annotated

by the statement "without correction for sulphide content."
(14) That the correction for sulphide content be studied further.

STANDARD SOLUTIONS

It is recommended-
(1) That the method for the preparation and standardization of sodium

thiosulphate solution (43.28) be adopted as official, final action.
(2) That the method recommended by the National Bureau of Stand

ards for the standardization of potassium permanganate solution be
adopted as official, first action, and that it replace the official method ap
pearing in the sixth edition, Methods of Analysis.

(3) That the method for the preparation and standardization of bro
mide-bromate solutions be adopted as official, first action.

(4) That the methods for the standardizing of titanium trichloride
solutions be studied further.

(5) That the study on buffer solutions be continued.
(6) That the study of the preparation and standardization of potas

sium dichromate solutions be continued.
(7) That the method for the preparation and standardization of thio

cyanate solutions be adopted as official, final action.

VITAMINS

It is recommended-
(1) That the collaborative procedure for the determination of carotene

be studied further, with different samples of alfalfa meal and other types
of food and feed materials.

(2) That the collaborative procedure as outlined for the determina
tion of carotene in hays and dried plants be adopted as an alternate tenta
tive method.

(3) That the General Referee consider the question of recommending
the inclusion of both saturated steam pressure and temperature for sterili
zing, in view of the disagreement in the U.S. Pharmacopoeia XII and the
Handbook of Chemistry and Physics (19th Ed.).

(4) That the thiochrome method for thiamine (36.24-36.26 incl.) be
made official (first action).

(5) That further work be conducted on the fiuorometric method for
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vitamin B2 and that further consideration be given to the present micro
biological method.

(6) That the method for folic acid be given further study.
(7) That the other vitamin methods for which there were no reports

be given further study.

REPORT OF SUBCOMMITTEE B ON RECOMMENDATIONS
OF REFEREES*

By H. J. FISHER (Agricultural Experiment Station, New Haven,
Connecticut), Chair'man; G. R. CLARK, and F. H. WILEY

NAVAL STORES

No report was received; it is recommended that the subject be con
tinued.

RADIOACTIVITY

No reports were received. It is recommended that studies on various
methods of measurement of radioactivity be undertaken as Associate
Referees are available.

SPECTROGRAPHIC METHODS

The Referee submitted a report outlining the quantitative technique
used in his laboratory for the determination of metals and phosphorus in
plant materials and illustrating the precision that had been obtained. He
recommends that samples of various types of plant materials be submitted
to collaborators for analysis by their own tEchniques and that these tech
niques then be compared as to their relative accuracy. At a later date the
one technique found to be most promising would be submitted to all
collaborators for further study. The committee concurs in these recom
mendations.

VEGETABLE DRUGS AND THEm DERIVATIVES

It is recommended-
(1) That the study of chemical methods for ergot alkaloids be con

tinued.
(2) That the study of methods for determining physostigmine be

continued, with particular attention being paid to the determination of
this alkaloid in ointments.

(3) That the study of the determination of theobromine and pheno
barbital in mixtures be continued.

(4) That the study of the separation of aminopyrine, ephedrine, and
phenobarbital be continued.

(5) That the study of the determination of quinine by the Herd and
other methods be continued.

* These recommendations Bubmitted by Subcommittee B were a.pproved by the Association. Unless
otherwise given all references are to Method. of Analy.iB, A.a.A.C., 1945.
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(6) That the method proposed by the Associate Referee for the de
termination of ephedrine be adopted as official (first action) and the sub
ject closed.

(7) That the modification of the N. F. VIII method for the determi
nation of camphor in spirit of camphor proposed by the Associate Referee
be adopted as official (first action) and also referred to the Committee on
the National Formulary, and that the subject be closed.

(8) That the study of chemical methods for penicillin be continued.
(9) That a study be made of the determination of rutin in tablets.
(10) That a study be made of the determination of ethylmorphine

in syrups.
SYNTHETIC DRUGS

It is recommended-
(1) That study of the determination of methylene blue be continued,

with particular attention being paid to spectrophotometric methods.
(2) That the study of methods for the determination of sulfanilamide

derivatives be reassigned.
(3) That the method proposed by the Associate Referee for the de

termination of atabrine (quinacrine hydrochloride) be adopted as official
(first action) and the topic closed.

(4) That the distillation and extraction methods for demerol previously
outlined by the Associate Referee [This Journal, 28, 712 (1945)] be
adopted as official (first action) and the subject closed.

(5) That the study of the determination of propadrine hydrochloride
be continued.

(6) That the study of the estimation of carbromal by the determination
of bromine be continued.

(7) That the method proposed by the Associate Referee for the de
termination of dihydrocodeinone be adopted as official (first action) and
the subject closed.

(8) That the study of butacaine sulfate be continued.
(9) That the study of spectrophotometric methods for drugs be con

tinued.
(10) That the study of the determination of trichloroethylene be con

tinued, with particular attention being paid to the Rauscher method for
chlorine in organic compounds.

(ll) That the method proposed by the Associate Referee for the
determination of thiouracil in tablets be adopted as official (first action)
and the propyl derivative of this compound studied next year.

(12) That the study of methods for the determination of phenol
phthalein in chocolate preparations be continued.

(13) That a study be made of the detection and determination of
pyribenzamine and benadryl.

(14) That a study be made of the determination of synthetic estrogens.
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MISCELLANEOUS DRUGS

It is recommended-
(1) That the title of the Associate Refereeship for microchemical tests

for alkaloids and synthetics be changed to "Microscopic tests for alka
loids and synthetics," and the subject continued.

(2) That study of the ethanolamine method for mercury be continued.
(3) That studiY of the separation of chlorides, bromides, and iodides

be reassigned.
(4) That the Associate Refereeship on organic iodides be discontinued

and work on this subject be combined with that on the separation of
the halogens.

(5) That the method proposed by the Associate Referee for the assay
of compound ointment of benzoic acid be adopted as official (first action)
and the topic closed.

(6) That study of the separation of the alkali metals be continued.
(7) That study of the determination of glycols and related compounds

be continued.
(8) That study of methods for preservative and bacteriostatic agents

in ampul solutions be continued.
(9) That study of the determination of phosphorus, calcium, and iron

in vitamin preparations be continued.
(10) That the recommendation of the Associate Referee that his pro

posed modification of the method for total iodine be submitted to collabo
rative study be approved.

(11) That the subject of superheated steam in separation of drugs be
dropped.

(12) That the study of estrone and estradiol be continued.
(13) That the study of the chromatographic separation of drugs be

continued.
(14) That the tentative method for methyl alcohol, sections 39.161

39.162, be studied, together with the directions in 16.25, to bring about
uniformity in these procedures.

DRUG BIOASSAYS

No reports were received. Since it appears to be impractical, if not im
possible, for the Association to obtain qualified collaborators for work of
this sort, it is recommended that the Refereeship on drug bioassays be
abolished.

COSMETICS

It is recommended-
(1) That the periodate consumption and formic acid titration methods

proposed by the Associate Referee be made official (first action) j and
study of other cosmetic cream problems be undertaken.

(2) That the following topics on which no reports were received be
continued:
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Alkalies in cuticle removers
Hair straighteners
Cosmetic powders
Cosmetic skin lotions
Deodorants and antiperspirants
Depilatories
Hair dyes and rinses
Mercury salts in cosmetics

(3) That the Associate Referee's recommendation of further study of
methods for mascara, eyebrow pencils, and eye shadow be approved.

(4) That the study of the determination of moisture in cosmetics be
continued.

(5) That the study of the determination of pyrogallol in the presence
of henna be continued.

COAL-TAR COLORS

(6) That the following topics on which no reports were received be
continued:

Acetates, carbonates, halides, and sulfates in certified coal-tar colors
Buffers and solvents in titanium trichloride titrations
Ether extract in coal-tar colors
Identification of certified coal-tar colors
Unsulfonated phenolic intermediates in coal-tar colors
Mixtures of coal-tar colors for drug and cosmetic use

(7) That the following topics on which no reports were received be
continued and reassigned:

Halogens in halogenated fluoresceins
Nonvolatile unsulfonated amine intermediates in coal-tar colors
Sulfonated amine intermediates in coal-tar colors
Intermediates derived from phthalic acid
Sulfonated phenolic intermediates in coal-tar colors

(8) That the method proposed by the Associate Referee for the de
termination of aniline in coal-tar colors be adopted as official (first ac
tion), and that study of the applicability of this method to other volatile
amines be continued.

(9) That adoption of the method proposed by the Associate Referee
for the determination of pure dye in lakes and pigments be deferred until
the method has been tested on other dyes.

(10) That study of the following topics be continued as recommended
by the Associate Referees:

Spectrophotometric testing of coal-tar colors
Subsidiary dyes in D&C colors

(11) That the following new topics be studied:

Lead in coal-tar colors
Lead in lakes of coal-tar colors
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Subsidiary dyes in FD&C colors
Hygroscopic properties of coal-tar colors

REPORT OF SUBCOMMITTEE C ON RECOMMENDATIONS
OF REFEREES*

By JOSEPH CALLAWAY, U. S. Food and Drug Administration, Wash
ington, D. C., Chairman; PAUL A. CLIFFORD, and A. H. ROBERTSON

PROCESSED VEGETABLE PRODUCTS

It is recommended-
(1) That studies of methods for determining quality factors in canned

and frozen fruits and vegetables be continued.
(2) That studies of the determination of a moisture in dried vegetables

be continued.
(3) That studies of methods for the estimation of the enzyma.tic ac

tivity in frozen fruits and vegetables be continued.

FILL OF CONTAINER METHODS

It is recommended-
(1) That studies of methods for determining fill of container for foods,

drugs, and cosmetics be continued.

COFFEE AND TEA

It is recommended-
(1) That the Referee review the chapter on coffee and tea and make

recommendations for additional work where this appears desirable.

COLORING MATTERS IN FOOD

It is recommended-
(1) That the method for the detection of small amounts of tartrazine

in alimentary paste as modified by the Associate Referee be made official,
first action.

(2) That work be continued on the separation and quantita-o;ive de
termination of tartrazine (FD&C No.5) and sunset yellow FCF (FDC
No.6).

(3) That investigational work be undertaken to separate and deter
mine quantitatively FD&C Green No.2 (Light Green S.F. yellowish),
FD&C Green No.3 (Fast Green F.C.F.), and FD&C Blue No.1 (Brilliant
Blue F.C.F.).

(4) That investigational work be undertaken to separate and estimate
quantitatively FD&C Yellow No.3 (Yellow A.B.), FD&C Yellow No.4
(Yellow O.B.), FD&C Orange No.2 (Orange S.S.), and FD&C Red No.
32 (Oil Red x.a.).

* These recommendations submitted by Subcomnuttee C were approved by the Associa:.ion. Unless
otherwise given all references are to Methods oj Analysis, A.O.A.C., 1945.
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DAIRY PRODUCTS

It is recommended-
(1) That the Sanders-Sager method for phosphatase in fluid milk and

cream, in cheddar type cheese, and in soft uncured cheeses, be made offi
cial, first action. That this test with modification making it applicable to
other designated types of cheese, ice cream mix, sherbet mix, chocolate
flavored milks and skim milks, butter, sweet cream and cultured butter
milks, fermented milks, goats' milk, cheese whey, and concentrated
milks, be adopted as tentative and subjected to collaborative tests; and
that the present tentative methods for phosphatase (22.43 to 22.57) be
dropped.

(2) That studies of methods for the detection of reconstituted milks be
continued.

(3) That studies of methods for the detection of chlorine added to milk
be continued.

(4) That the rapid screening method for moisture described by the
Associate Referee be adopted as tentative, and that methods for the
preparation of samples of various types of cheese, processed cheeses, and
related products, and methods for the determination of fat in these foods,
be further studied.

(5) That studies of methods for determining the acidity of milk be
continued.

(6) That the use of mechanical shaking devices and of artificial meth
ods of cooling suitable for use in the present official method for the pre
paration of butter samples be studied and that the mechanical stirrer
method described by the Associate Referee be adopted as tentative.

(7) That methods for the determination of ash in milk and evaporated
milk be further studied.

(8) That the official method (22.146b) for the preparation of samples
for frozen dessert and other methods for the preparation of samples be
further studied.

(9) That an associate referee be appointed to study and make recom
mendations for methods for the determination of various fruits and other
characterizing ingredients of ice cream and other frozen desserts.

(lD) That studies be initiated to ascertain whether the present Babcock
method for fat in milk should be modified when used for determining fat
in homogenized milk.

(11) That the Roese-Gottleib method in dairy products be studied.
(12) That the editorial changes in wording recommended by the

RefereE< in section 22.149 (fat in ice cream) be made.
(13) That there be inserted in sections 22.28 (a), 22.29, and 22.30 di

rections for converting readings made on Bausch and Lomb instrum~nts

to corresponding readings on Zeiss instruments, and that a study of these
sections be continued.
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(14) That the test for sediment in fluid milk (22.40, 22.41, and 22.42)
be dropped and that the American Public Health Association method for
sediment in fluid milk be adopted as tentative and further studied.

(15) That the editorial changes in the wording of section 22.33 recom
mended by the Referee be made.

EGGS AND EGG PRODUCTS

It is recommended-
(1) That the method for the determination for added glycerol in liquid

and frozen eggs, anp. egg yolks, be further studied.
(2) That the method for the acidity of the ether extract of dried egg

and dried egg yolk proposed by Kline and Johnson be further studied,
utilizing if possible samples of dried egg products of known history.

MICROANALYTICAL METHODS FOR EXTRANEOUS MATERIALS
IN FOODS AND DRUGS

It is recommended-
(1) That the method for rodent excreta in corn meal (42.32) be made

official, first action.
(2) That methods for extraneous matters in fruits be sub~ected to

collaborative studies.
(3) That methods for extraneous matters in drugs be further studied.
(4) That the changes in wording of section 42.57 (mold in tomato pro

ducts) providing for adjusting the total solids in the sample by the use of
the Abbe refractometer, as recommended by the Associate Referee, be
made.

(5) That the changes in wording of section 42.11 (manure fragments in
dairy products), recommended by the Referee, be made.

DECOMPOSITION IN FOODS

It is recommended-
(1) That the method described by the Associate Referee for the deter

mination of indole in shrimp, oysters, and crabmeat be adopted as tenta
tive and work on other indices of decomposition in these fooq.s be con
tinued.

(2) That the method for the determination of galacturon:'c acid in
apple products described by the Associate Referee be further studied and
that substances other than galacturonic acid be investigated as indices
of the use of rotten apples in the manufacture of apple products.

(3) That studies be continued on fish and dairy products.

GELATIN, DESSERT PREPARATIONS, AND MIXES

It is recommended-
(1) That changes in the method for the determination of jelly strength

in gelatin (9.6) recommended by the Associate Referee, be made; and that
this method as revised and also the method for determination of jelly
strength in dessert powders (9.12) be subjected to collaborative study.
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FISH AND OTHER MARINE PRODUCTS

It is recommended-
(1) That the composition of the substances extracted by ether and by

mixtureE of ether and petroleum ether after the acid hydrolysis of the
fish be further studied, with the idea of determining whether the material
extracted is largely fat, before final adoption of tHis method for the de
termination of fat in fish.

(2) That work be continued on selecting a suitable method for deter
mining t::>tal solids in fish, and, if practicable, that such method be sub
jected to collaborative study.

GUMS IN FOOD

It is recommended-
(1) Ttat the method for detection of gums in soft uncured cheeses be

further s-:;udied as to its quantitative application and as to whether it de
tects the presence of soluble alginates.

(2) TJ:-.-at studies be continued on the detection of gums in cacao pro
ducts.

(3) That studies be continued on the detection and determination of
gelatin gums and other stabilizers in frozen desserts.

(4) That studies be continued on the detection of gum in mayonnaise,
French dressing and related salad dressings.

MEAT AND MEAT PRODUCTS

It is reeommended-
(1) That work be continued on the development of methods for the

determination of soya flour in meat products.
(2) That work be initiated on the development of a method for the

determination of nonfat dry milk solids in meat products.
(3) That studies be made of additional methods for the determination

of creatin in meat products.

METALS, OTHER ELEMENTS, AND RESIDUES IN FOODS

It is recommended-
(1) That methods for the determination of cadmium be further studied.
(2) Tha.t the methods for the determination of copper of Greenleaf,

and of B-:llldi,x: and Grabenstetter, be subjected to collaborative study.
(3) Th!l.t methods for the determinations for DDT in spray residue

and canned foods be further studied.
(4) Tha.t methods for the determination for mercury in spray residue

be further studied.
(5) That methods for the determination of zinc be further studied.

MICROBIOLOGICAL METHODS

It is recommended-
(1) That work be continued on eggs and egg products, sugar, canned
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vegetables, canned meat products, canned fish, acid canned foods, nuts
and nut products.

(2) That methods for the examination of frozen fruits and vegetables
outlined by the Associate Referee be studied and if practicable be sub
jected to collaborative study.

MICROCHEMICAL METHODS

It is recommended-
(1) That the collaborative study of microchemical methods be under

taken for carbon and hydrogen, and the Dumas and Kjeldahl methods for
nitrogen.

NUTS AND NUT PRODUCTS

It is recommended-
(1) That methods for the preparation of samples and the determination

of moisture and fat in nuts and nut producttl be further studied.

OILS, FATS, AND WAXES

It is recommended-
(1) That the method for unsaponifiable matter (31.40) be made official,

final action.
(2) That a chromatographic procedure for the purification of the un

saponifiable matter be studied.
(3) That the F.A.C. Method for unsaponifiable matter (31.37 to 31.39

inclusive) be deleted, final action.
(4) That the method for squalene (31.41-31.43) be made official, final

action.
(5) That studies of methods for determining the stability of fats be

discontinued for the present.
(6) That studies of methods for the estimation of peanut oil be con

tinued.
(7) That studies on methods for the detection and determination of

antioxidants in fats be continued.

PRESERVATIVES AND ARTIFICIAL SWEETENERS

It is recommended-
(1) That work on the esters of benzoic acid be continued and if prac

ticable that methods also be found for the detection and determination of
esters of vanillic acid.

(2) That methods for the quantitative determination of saccharin in
baked goods be further studied.

(3) That the method for saccharin described by the Associate Referee
TMs Journal, 30, 492 (1947), be further studied.

(4) That the method for estimation for volatile fatty acids in bakery
products described by the Associ'ate Referee be adopted as tentative and
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work on this subject continued with the idea of utilizing if possible the
chromatographic procedure for the separation of propionic acid.

(5) That the tests for the detection of thiourea in orange juice, de
scribed by the Associate Referee, be adopted as tentative and work con
tinued. That the quantitative methods for thiourea in orange juice and
frozen peache&, described by the Associate Referee, be adopted as tenta
tive and the work continued.

(6) That work be continued on methods for the detection and estima
tion of dulcin in foods.

(7) That work be initiated on the detection and estimation of the arti
ficial sweetener having the composition I-propoxy 2-amino 4-nitroben
zene.

(8) That work be initiated on the detection and determination of
dichloracetic"acid in foods.

(9) That work. be continued on the development of improved methods
for the detection of formaldehyde in foods and that unnecessary and un
used methods now carried as official method be recommended for deletion.

(10) The the method for the determination for monochloracetic acid
(applicable to carbonated beverages and fruit juice, This Journal, 27,199,
1944), with the provision as to the use of alternate method of extraction
recommended by the Associate Referee, be made official, first action; that
further collaborative work be done on other fruit juices and beverages and
that the application of this method to other food's be studied; and that
collaborative work on the indigo and pyridine qualitative tests for mono
chloracetic acid be continued.

(11) That the ferricyanide method for quaternary ammonium com
pounds in commercial preservatives, This Journal, 29, 312 (1946), be
made official, first action; that the method for the determination of quat
ernaryammonium compound in table syrup, This Journal, 29, 325 (1946),
be made official, first action; that the method for the determination of
quaternary ammonium compound in beverages containing fruit juices,
This Journal, 29,322 (1946), be made official, first action; that the method
for the determination of quaternary ammonium compounds in beer,
This Journal, 29,325 (1946), be made official, first action; and that studies
be continued of methods for the determination of quaternaryammon
ium compounds in fruit juices, soda waters, milk, salad dressings, sand
wich spreads, pickles, relishes, and related products.

SPICES AND CONDIMENTS

It is recommended-
(1) That the method for the determination of caramel in vinegar

(33.78) be dropped and that studies be made of other tests for caramel,
such as Mathers test, and the test for caramel in wine (15.39), to deter
mine their applicability to the detection of caramel in vinegar.
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(2) That the permanganate oxidation method be applied to a number
of samples of distilled vinegars of known history in order to ascertain if
it has value in differentiating this type of vinegar from a dilute acetic acid.

(3) That the methods for the quantitative determination of free min
eral acids in vinegar be further studied.

(4) That studies of the determination of tartaric acid and tartrates
in vinegar be continued.

(5) That the method, as recommended by the Associate Referee for
starch in mayonnaise and salad dressing, be made official, first action, and
that work be initiated looking toward the adoption, as official, of methods
for the preparation of samples and determination of total fat in mayon
naise and salad dressing.

(6) That the present tentative method for starch in prepared mustard
and mustard flour, modified as suggested by the Associate Referee, be
adopted as official, first action.

(7) That studies be i:o.itiated looking toward adoption of a method for
the determination of ash in prepared mustard.

(8) That the official method for copper-reducing substances (33.40)
be dropped, final action.

(9) That studies be initiated looking toward adoption of a method for
the determination of sugars in prepared mustard.

(10) That studies be continued of methods for the determination of
volatile oils and other pungent principles in prepared mustard and mus
tard flour.

(11) That studies be continued for methods for the determination of
volatile oils in spices.

REPORT OF SUBCOMMITTEE D ON RECOMMENDATIONS
OF REFEREES*

By C. S. FERGUSON, State Department of Public Health, Boston, Mass.,
Chairman; KENNETH L. MILSTEAD, and J. WALTER SALE

ALCOHOLIC BEVERAGES

Malt Beverages, Brewing Materials, and Allied Products:

It is recommended-
(1) That the following official (first action) methods for malt be adopted

as official, final action: Sampling (14.39); Preparation of sample (14.40);
Bushel weight (14.:41); 1,000 Kernel weight (14.45); Moisture in caramel
malt and black malt (14.52) ; Diastatic power (14.61).

(2) That the following official (first action) methods for beer be adopted
as official, final action: Extract of original wort (14.7); Real degree of

* These recommendations submitted by Subcommittee D were approved by the Association. Unless
otherwise given all references are to Methods 01 Anall/sis, A.O.A.C., 1945.
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fermentation or real attentuation (14.8); Apparent degree of fermenta
tion or apparent attenuation (14.9); Total acidity-Indicator Titration
method (14.10) i Total Acidity-potentiometric titration method (14.11) ;
H-ion concentration (pH)-Electrometric method (14.12).

(3) That the following official (first action) methods for hops be adopted
as official, final action: Sampling (14.80); Physical examination (ldn);
Preparation of sample for chemical analysis (14.82); Moisture (14.83) i
Resins (14.84-14.89, inclusive).

(4) That the following official (first action) methods for brewing sugars
and syrups be adopted as official, final action: Extract (14.90) i Non-extract
(apparent water) (14.92); Fermentable extract-(b) Rapid Fermentation
method (14.92) ; Protein (14.93) ; Iodine reaction for unconverted starch
(14.95) ; Acidity (14.96) ; H-ion concentration (pH) (14~97); Ash (14.98);
Total reducing sugars-Munson-Walker general method (14.99).

(5) That the following official, first action methods for wort be adopted
as official, final action: Specific gravity (l4.103) ; Original extract or ori
ginal gravity (14.104); Fermentable extract (14.105); Iodine reaction
(14.106) i Total acidity (14.107); H-ion concentration (pH) (14.108);
Color (14.109); Protein (14.110); Total reducing sugars (14.'111).

(6) That study of methods for determination of essential oil in hops
be continued.

(7) That the stU?y of the tentative method for color (This Journal,
30,68, 1947), and the photoelectric beer color evaluation, as well as work
on beer turbidity methods, be continued.

(8) That the direct (non-ashing) orthophenanthroline method described
in Proceedings of the Eleventh Annual Meeting of the American Society
of Brewing Chemists, pages 32 and 37, for the determination of iron in
beer, be studied collaboratively.

(9) That study of methods for testing soluble starches used in diastatic
power determination of malt be discontinued.

(10) That study of methods for determination of total solids and yeast
solids be continued in accordance with this year's report of the Associate
Referee.

(11) That the Milos test for caramel, 14.35 be deleted, first action.
(12) That the Mathers test for caramel, described i,n this year's report

of the Associate Referee on Wine, be studied collaboratively with respect
to its application to beer. '

(13) That the study of carbon dioxide in beer be continued.
(14) That the official modified Deniges' method for methanol, section

16.25, be studied together with the directions in 39.161-39.162, to bring
about uniformity in these procedures.

Wines:

It is recommended-
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(1) That study of the spectrophotometric examination of wines be
discontinued.

(2) That chromatographic studies in wines be continued.
(3) That study of methods for methanol in wines and distilled liquors

be continued.
(4) That the official Milos test for caramel (15.38) be deleted (first

action).
(5) That the Mathers test, as described in the report of the Associate

Referee this year, be adopted as official, first action.
(6) That the tentative confirmatory test for caramel (15.39) be modi

fied as described in the report of the Associate Referee for this year.

Distilled Liquors:

It is recommended-
(1) That the study of the obscuration method for determining the true

proof of blended spirits be continued.
(2) That the study of methods of analysis with reference to the aging

or maturing of whiskey in laminated (plywood) barrels be continued.
(3) That method 16.46 (b) be changed as recommended by the Asso

ciate Referee in this year's report and that study of cordials and liqueurs
be continued.

(4) That the official modified Marsh test and the official Milos test,
16.39 and 16.41, for caramel, be deleted (first action).

(5) That the Fulton test for caramel, described in this year's report
of the Associate Referee, be adopted as tentative, for distilled liquors and
for cordials and liqueurs.

(6) That the Mathers test for caramel, described in this year's report
of the Associate Referee, be adopted as official (first action) for Distilled
Liquors.

(7) That the Mathers test for caramel, described in this year's report
of the Associate Referee, be adopted as official (first action) for cordials
and liqueurs, and that it be included by reference in the chapter on cor
dials and liqueurs in 16.60, in place of the modified Marsh test, 16.39,
and the Milos test, 15.38.

(8) That an Associate Referee be appointed to study a rapid colori
metric method for fusel oil.

(9) That the method for fusel oil, 16.22 (p. 196) be further studied.

CACAO BEAN AND ITS PRODUCTS

It is recommended-
(1) That the work on lecithin (This Journal, 25, 717) be continued.
(2) That the work on the determination of maltose and of lactose in

the presence of other reducing sugars be continued.
(3) That the method for tannins and pigments in this year's Referee

Report, be adopted as tentative.
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(4) That the three procedures for fat in refractory beverage bases,
described in this year's report of the Associate Referee, be further studied.

(5) That work be continued on the tentative method for pectic acid,
19.16, with particular reference to milk chocolate.

CEREAL FOODS

It is recommended-
(1) That both procedures proposed by the Associate Referee for the

determination of phosphorus in cereals and cereal products be adopted as
official (first action) and that the study be continued.

(2) That the dry ashing method for iron 20.9-20.12, inclusive, be
made official, final action, for enriched macaroni products, degerminated,
bolted, and whole corn meals, and that the study be discontinued.

(3) That the wet ashing method for iron (This Journal, 30, 71, 1947),
be made official, final action, and that study be discontJ,nued.

(4) That the studies on determination of starch in raw and cooked ce
reals be continued.

(5) That the tentative method for the determination of fat acidity in
grain, flour, corn meal, and whole wheat flour (20.18-20.21, inclusive)
be further studied and also that the relationship of acidity to unsound
ness be studied.

(6) That the Associate Referee continue his work reported this year on
the application of the method for reducing and non-reducing sugars in
flour 20.28-20.30, inclusive, to the determination of sugars in bread and
other bakery products, with special consideration to the article on this
subject published by R. M-. Sandstedt and G. C. Fleming (This Journal,
30,550-2).

(7) That the tentative method for benzoyl peroxide in flour, 20.53, be
continued for rye flour and the title changed to Benzoic Acid in rye flour;
and that the method proposed by the Associate Referee replace it for wheat
flour.

(8) That work be continued on methods for determination of available
CO2 in self-rising flour containing added CaCOa•

(9) That the method for the determination of lactose in bread (This
Journal, 24, 630) be further studied.

(0) That the determination of milk fat in bread, 20.86, be further
studied.

(11) That the methods for the determination of proteolytic activity of
flour be continued.

(12) (a) That the method for moisture in soy flour, 20.77, may be
changed to read-ICMoisture-see 20.2 or 20.4, with the exception that
a 5 g sample be dried 1300 for 2 hours." (b) That the method for ash,
20.78, be changed to read-ICAsh-see 27.9." (c) That the method for
nitrogen, 20.79, be changed to read-ICProceed as directed under 2.26,
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using 10 g&804, or N3.2804and 0.7 g of HgO or its equivalent in Hg, with
the additional option of using sodium alizarin sulfonate." (d) The the
method for oil, 20.82, be changed to read "See 31.07 except that ca 2 g
full-fat flour or 5 g low or defatted soy flour be extracted for 5 hours"
and that the study be continued on these methods.

(13) That studies be made on the detection and determination of soy
bean flour in cereal products.

(14) That the method proposed by the Associate Referee for deter
mination of the amount of added inorganic material in phosphated and
self-rising flour be further studied.

(15) That the method referred to in This Journal 25, 83-4, for the de
termination of unsaponifiable matter and sterols in noodles be studied to
determine their applicability to other foods containing eggs.

(16) That studies of methods for the determination of albumin in
noodles and other farinaceous egg-containing products be continued.

{17) That the method for the determination of total solids, 20.84(b),
for raisin bread and bread containing raisins and fruits (official, first
action, This Journal, 30, 72, 1947) be adopted as official, final action, and
that study on the determination of moisture, fat, crude fiber, ash, and
protein in bakery products be continued.

(18) That the study on the detennination of moisture in all flour-like
products containing sodium bicarbonate as one of its constituents be
continued.

(19) That the study on the determination of bromates in flour be con
tinued along the lines suggested in this year's report of the Associate
Referee.

(20) That the study on the determination of apparent viscosity meas
urements of flour be discontinued.

BAKING POWDER

It is recommended-
(1) That the present official method for determination of residual car

bon dioxide in baking powders he deleted (final action under suspension
of the rules), for the following reasons:

(a) The wording and description of the method is susceptible to too
many interpretations.

(b) The manner of heating and treating the sample does not yield a
true residual because all of the available CO2 is not driven off.

(c) The method is not applicable to all types of baking powder, par
ticularly the pyrophosphate types.

(2) That the modified Quartermaster Corps method as described in
the report of the Associate Referee this year, be adopted as a tentative
method, adding the words "or electricity" after the phrase "The bath
should be heated with gas."
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(3) That the modified Q.M.C. method referred to in recommendation
(2) be subjected to further study wherein the single evaporation to dryness
is carried out in a moisture oven instead of on a water bath and at tem
peratures ranging from 70 to 100°C.

(4) That the modified Q.M.C. method referred to in recommendation
(2) also be studied using a neutral saturated sodium chloride solution as a
medium instead of distilled water.

(5) That the expression "or subtract 17.8 from 17.6" in method 17.9,
available carbon dioxide-official, be deleted, first action, and that the
tentative available CO2 be determined by subtraction of the tentative
residual CO2 from the total CO2, official 17.6.

(6) That an investigation be made on modifying the present A.O.A.C.
gravimetric method, 17.2 and 17.3, by changing from H 2S04 and KOH
absorption bulbs to the use of "Caroxite" or "Ascarite and Anhydrone."

FLAVORS AND NON-ALCOHOLIC BEVERAGES

It is recommended-
(1) That the collaborative study of the reflux method for determination

of peel oil in citrus fruit juices and the use of the modified oil separation
trap be continued.

(2) That collaborative work be continued on the method for deter
mination of beta-ionone where small amounts are present.

(3) That collaborative studies on the Ripper method for determina
tion of aldehydes in spirts as applied to lemon oils and extracts be con
tinued.

(4) That collaborative studies of the methods proposed by the Referee
for determination of esters in lemon extract be continued.

(5) That collaborative studies on the Seeker-Kirby Method for deter
mination of esters in lemon and orange oils (Dept. of Agri. Bull. 241) be
continued.

(6) That collaborative studies of extract methods containing both iso
propyl alcohol and acetone be continued.

(7) That collaborative study of the photometric method for determina
tion of vanillin and coumarin be continued.

(8) That work be continued on the determination of glycerol, vanillin,
and coumarin in vanilla and imitation vanilla extracts with special refer
ence to the automatic extraction of vanillin and coumarin.

(9) That the study of emulsion flavors be continued.
.(10) That studies on maple concentrates and imitations be continued.
(11) That study of the method for determination of diacetyl, published

in This Journal, 25, 255, be continued.
(12) That section 25.2 be changed to read as follows:

"25.2 Alcohol-Official-Proceed as directed in 16.6 or 16.7 but measure the sam
ple used at 15.56°C. in a pycnometer (see pages 192-3) calibrated at that tempera
ture."
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(13) That the Referee study collaboratively the modification of 25.23
as given in his report.

(14) That the Referee study collaboratively the modification of 25.54
as given in his report.

(15) That 25.64 be changed to read as follows:

"25.64 Alcohol-Official-Proceed as directed in 16.6 (b).

FRUITS AND FRUIT PRODUCTS

It is recommended-
(1) That study of methods for determining fruit and sugar content of

frozen dessert fruits be continued.
(2) That further collaborative study be made of the method for elec

trometric titration of acidity.
(3) that further study be made of methods of separating and deter

mining fruit acids.
(4) That the study of methods for the determination of water insoluble

solids be continued.
SUGARS AND SUGAR PRODUCTS

It is recommended-
(1) That the Java method (This Journal, 29, 242) for unfermented re

ducing substances in molasses be adopted as tentative, and that work be
continued.

(2) That the study for the determination of moisture be continued.
(3) That study be continued on tables of density of sucrose solution at

various temperatures.
(4) That the Zerban and Martin values for refractive indices of dextrose

and invert sugar solutions (This Journal, 27, 295) be subjected to col
laborative study.

(5) That the study of the applicability of electro-deposition to the di
rect quantitative determination of dextrin in honey and honeydew honey
be discontinued.

(6) That the study of the characteristic properties of dextrins of
honey and honeydew honey be discontinued.

(7) That the official method for the determination of free acid in honey,
34:99, be studied collaboratively with a view to establishing the end point
more accuratel,y.

(8) That study be made of methods for the detection of adulter
ants in honey, particularly commercial syrups.

(9) That collaborative study of the method described in last year's
report of the Associate Referee, for the determination of resinous glaze in
confectionery be continued, with special reference to large amounts of lac.

(10) That study be continued on the determination of dextrose, mal
tose, and dextrins, by copper reduction methods in pure sugar mixtures.

(11) That the tentative methods, 34.'133-34.155, inclusive, be subjected
to collaborative study.
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(12) That the procedures in N .B.S. Circular C440, pp. 324-334, for
measurement of transmission of solutions of commercial sugar products,
be considered with a view to their future adoption as tentative methods.

(13) That the Somogyi Modification (J. Biol. Chem., V. 160, p. 61, 1945)
of the tentative micro method for reducing sugars (34.63) be studied.

(14) That changes in accordance with the International Sugar Scale
be adopted as official, final (special action) in sections 34.18 and 34.19.

WATERS, BRINE, AND SALT

It i,s recommended-
(1) That studies of methods for the determination of borate be con

tinued.
(2) That methods for determination of fluoride in salt be studied col

laboratively.

REPORT OF A.O.A.C. REPRESENTATIVES ON THE BOARD OF
GOVERNORS OF THE CROP PROTECTION INSTITUTE

OF THE NATIONAL RESEARCH COUNCIL

The Crop Protection Institute congratulates the A.O.A.C. on its record
of 61 years of very worth-while accomplishments, and sends greetings and
best wishes for a continuation of the successful and fine record of the past
and may the future have still better things in store for your useful organ
ization.

The Board of Governors of the Crop Protection Institute continues to
hold at least two meetings a year to discuss the progress of projects and
consider new projects. The various project committees are always work
ing and the Chairman of Board is perpetually active.

In the early years of the Institute, the work was largely with inorganic
compounds. In recent years the material to be tested for crop protection
are largely synthetic organic compounds. The progress which has been
made in many fields are marvels of efficiency and in directions which were
undreamed of a few years ago. Great progress has been made in develop
ing organic insecticides and fungicides which are harmless to man and
animals. Sprays have been developed which will prevent fruit from drop
ping from the trees. Much has been accomplished in developing weed
killers with selective characters. So now lawns can be freed of objection
able weeds without injury to the grass. Much work has been done and
much accomplished in protecting man and animals from objectionable and
disease carrying insects and plants.

While much progress has been made in developing synthetic organic
products for the control of objectionable plants, insects, and animals,
though this field is in its infancy it offers a great opportunity for the re
search worker. This Association should encourage its members to promote
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this field of research and cooperate whenever possible with the entomolo
gist, botanist, and pathologi~tin solving their problems.

The Crop Protection Institute has about the same number of projects
under way as in former years. The numbers of people or firms who come to
the Institute for help and research are increasing. The Institute continues
the policy of cooperating with State experiment stations and university
laboratories whenever possible. There is no doubt but that commercial
industries need and appreciate having a neutral agency like the Crop
Protection Institute to assist them in developing and testing their pro
ducts.

We recommend that A.O.A.C. continue its active cooperation with the •
crop Protection Institute and direct its way such commercial work, of a
more or less private character, as it is prepared to handle.

H. J. PATTERSON

W. H. MAcINTIRE

REPORT OF COMMITTEE ON CLASSIFICATION
OF METHODS

Your Committee has made a careful survey of all methods in the 1945
Edition of the Associ~tion's"Methods of Analysis."

Those methods clearly designated "Official" need no comment, other
than to urge that any methods which have been for some time in the
"First Action" status should be promptly adopted as Official, Final Ac
tion. If doubt has arisen as to their merit, referees should resolve such
doubt at once by directing further collaborative study, looking toward
either final adoption or deletion, as the findings dictate.

There are a few chapters in the "Methods of Analysis" which use the
footnote device: "All methods are tentative unless otherwise designated."
It is urged that this ambiguous device be abandoned. Each individual
method should be plainly tagged; and incidentally, such a procedure would
use up no additional space.

As to those methods designated "Tentative" (and those which now bear
no designation), these seem to fall into the following broad groups: .

(1) Those which could, and we feel should, be made official with or
without further collaborative study, as the findings justify.

(2) Those which have been thought, we believe erroneously, to be,
from their very nature, incapable of collaborative study.

(3) Those which are frankly for the purpose of making rough approxi-
mations rather than precise measurements.

(4) Those which are clearly obsolete.
A brief discussion of these four classes follows:
(1) No worthy method should be saddled with the term "Tentative,"

if by worthy we mean producing reliable results in capable hands. Any
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method found unworthy of official adoption shou~d, we believe, be drop
ped rather than continued as tentative; and referees should reach a de
cision as promply as possible. Pending such decision on methods not
palpably unworthy or obsolete, the methods should be designated "Pend
ing Official" or the equivalent. Such methods may be regarded as interim
methods to be made official for inclusion in the revision of "Methods of
Analysis" which follows their adoption. If found unworthy they should
be dropped. It is not intended that the Book include methods in the "pend
ing official" status.

(2) We believe that any method of analysis that is of proven useful
ness is, almost by definition, capable of collaborative study. Take as an
illustration the methods for the isolation of filth from foods in Chapter 42.
These, we believe, could and should be studied collaboratively, not as
methods of measurement which they are not, but rather as to whether
they do or do not cleanly isolate the filth from the food itself. In such a
study the collaborator would report a method as "satisfactory" if no food
remained with the filth to obscure it. Satisfactory methods of isolation

• should then be adopted as official. We believe that other purely isolational
methods could be handled in the same way.

(3) This class of methods serves the sole purpose of indicating to the
analyst whether he needs to go through the longer and more accurate
procedure, or whether he has no further regulatory or research interest
in the sample. We believe that such methods should not be designated as
either official or tentative, but rather called just what they are: "screen
ing methods." Whatever the name, it should be uniformly used by all
referees.

(4) The obsolete methods need little commen-:;. The sooner they are
deleted the better, for their omission will give the "Methods of Analysis"
badly needed elbow room. Any doubt on the question should be promptly
resolved by collaborative studies instigated by the referee.

By way of final comment, there is need for making a clear-cut distinc
tion among (1) "Sampling Methods," which we feel should be rigidly
restricted to the selection, from the "lot," of unit packages (or material,
in the case of bulk shipments) for further attention; (2) "Drawing the
Sample," which is concerned with exactly how the inspector breaks into
the units selected, and withdraws, consolidates, and packs the sample so
withdrawn; and (3) "Preparation of Sample," which describes just how
the analyst treats it in order to make it homogeneous, before he weighs
out the analytical charge. We recommend that referees adopt this plan
of nomenclature, making any necessary changes in present headings.

A brief discussion of these three classes of sampling and subsampling
follows:

(1) There are numerous treatises on the art of sampling in this re-
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stricted sense of the word. It is enough to say that each individual task
is always unique in some respect, and that therefore only the very broad
est principles can be formulated for any given material. It is our view that
all "methods" of this character should be deleted as at once too broad and
(when "official") too restrictive.

(2) These, on the other hand, do have a place in the "Methods of
Analysis," but we believe no such method should be retained unless the
procedure has stood the test of collaboration, and then it should promptly
be adopted as "official." Such collaboration needs to be wisely and care
fully planned in advance, so that the experiment will, to the extent pos
sible, isolate the sampling variations from the analytical ones. If, as seemS
improbable, a method is so abstract or abstruse as to make a collaboration
impossible, it should be deleted.

(3) These methods are pretty well subject to the comment under (2),
and little need be added here. It must be remembered that the choice is
between a resort to some general language (such as "stir until homogene
ous"), in which case the preparation is left entirely to the judgment of
the analyst; and a set of directions for stirring, shaking, grinding, sieving,
etc., which he must perforce follow. Which course to take in any specific
case should be a matter of deep, and somewhat philosophical, reflection
on the part of the responsible referee. The first course would call for no
formal method of sample preparation at all; the second would call for a
rigid "official" procedure.

We might point out certain headings that are somewhat difficult to
classify, e.g. "Preliminary Examination," "Physical Examination,"
"Macroscopic Examination." In the main these deal with broad generali
zations, directions, and the like. Perhaps referees should re-examine
these as to their value, and then either delete them or give them some gen
eral heading, such as "General Suggestions" which would take them en
tirely outside the "Methods" classification.

In this connection, and also in connection with the above discussion
on the entire process of sampling and sub-sampling, it might be wise to
include a statement analogous to the first two parenthetical sentences in
Chapter 1. These are: "(In view of the variability of soUs, it seems im
possible to devise an entirely satisfactory method for sampling. It is ob
vious that details of procedure should be determined by the purpose for
which the sample is taken.)"

To sum up, your Committee makes the following recommendations to
the Association:

To chart a course (including any necessary changes in the Constitution
and By-laws) which, by the time the next edition of Methods of Analysis
is issued, will have accomplished the following objectives:

(1) The complete deletion of all so-called "tentative" analytical and
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sampling procedures which are palpably obsolete or unworthy.
(2) Adoption as "official" of such currently "tentative" procedures as

are found worthy.
(3) The designation as "pending official" of those tentative methods

not covered by (1), pending further study by the appropriate referee.
(4) Adoption as "official final action" of all those methods long desig

nated as "official first action" which are found worthy of such adoption.
(5) Adoption of useful methods of the "screening" type, under a suit

able heading which will not include either of the terms "tentative" or
"official."

(6) The possible adoption of a heading, again without the words
"official" or "tentative," to cover any useful suggestions as to physical,
preliminary, or macroscopic examination, or as to handling and storage
of the inspector's or analyst's sample.

W. B. WmTE, Chairman
K. D. JACOB
W. F. REINDOLLAR

REPORT OF THE SECRETARY-TREASURER

By HENRY A. LEPPER

The meeting of the executive committee was held on Sunday, October
19, 1947, at 10 a.m., in the Green Room of the Shoreham Hotel. All
members were present and ex-president J. W. Sale served as the addi
tional member in the absence of Dr. Ross. The audit of the firm of Snyder,
Farr, and Company was presented and accepted.

ASSOCIATION OF OFFICIAL AGRICULTURAL
CHEMISTS, INC.

BALANCE SHEET-SEPTEMBER 30, 1947

ASSETS

Current Assets:
Cash, Lincoln National Bank .
Office cash fund .

$23,091.40
61.12 $23,152.52

Accounts receivable............................. $ 4,038.42
Less reserve for doubtful accounts. . . . . . . . . . . . . . 163.90

Accrued interest receivable, Government bonds .
Inventories .

Total Current Assets .
Investments. . .

Total Assets .

3,874.52

250.00
5,057.87

$32,334.91
42,319.00

$74,653.91



1948] WALKER: REPORT OF COMMITTEE ON NECROLOGY

LIABUITIES AND SURPLUS

67

Current Liabilities:

Accounts payable. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $ 2,245.16

Snrplus;
Balance, October 1, 1946 .

Add net profit, year ended September 30, 1947,
$61,344.53

11 ,064.22

Balance, September 30, 1947. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72,408.75

Total Liabilities and Surplus. $74,653.91

A vacancy on the Committee on Recommendations of Referees, due to
the change in position of C. S. Ladd, no longer eligible to active member
ship, was filled by appointment of A. H. Robertson. The present chair
man of the committee, W. F. Reindollar, was reappointed. The vacancy
occurring on the editorial committee of The Journal, was filled by the
appointment of J. B. Smith. Because of the practically complete sale of
the 9,000 copies of the sixth edition of Methods of Analysis, the Secretary
was instructed to negotiate the publication of an additional 1,000 or
2,000 copies, if the rate of sale indicates a sufficient demand therefore be
tween now and the contemplated issue of the seventh edition in 1950.
Authority for the purchase of an addressing machine and an adding
machine for the business office was granted. The Secretary was instructed _
to arrange with other associations engaged in establishing methods of an
alysis involving the same topics as those of our Association a means if pos
sible whereby uniformity in direction could be adopted by both, using the
present harmonious relationship with the American Public Health Asso
ciation as a guide.

Approved.

REPORT OF COMMITTEE ON NECROLOGY

ANDREW LINCOLN WINTON

Dr. Winton was born at Westport, Connecticut, January 26, 1864,
and died October 17, 1946. After attending high school at Bridgeport,
Connecticut, he graduated in 1884 from Sheffield Scientific School of Yale
University with the degree of Ph.B. After graduation he became a member
of the staff on the Connecticut Agricultural Experiment Station where he
began his work on vegetable histology. Winton's first attendance at the
Association Meetings was in 1891 at which time he presented a paper on
the Determination of Potash. He was president of this Association in
1898. His interest in our Association continued to the end when only nine
days before his death he wrote, "I have been looking ahead to the A.O.A.C.
Meeting."
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HENRY E. BARNARD

Dr. Barnard was born November 14, 1874, in Dumbarton, New Hamp
shire. He graduated from the University of New Hampshire in 1899. He
received two honorary degrees, Ph.D. from Hanover College in 1913 and
Sc.D. from New Hampshire in 1928. In 1901 he organized the New
Hampshire State Laboratory of Hygiene and in 1905 performed the same
duty for Indiana. He drafted the first food and drug law to be adopted
after the passage of the Federal Law. He served as Federal Food Admin
istrator during WorId War I and organized the Corn Industries Research
Foundation and the National Farm Chermurgic Council during World
War II, in both of which he was director. Dr. Barnard was principal Em
ployment Specialist in Chemistry for National Personnel of Scientific and
Specialized Personnel. He was active in the American Chemical Society,
serving as a director from 1917 to 1920. He died December 31, 1946, in
Indianapolis, Indiana, after an illness of five months.

ANDREW L. FELKER

Andrew L. Felker, New Hampshire's beloved Co~missioner of Agri
culture, died suddenly October 17, 1946, at the home of his son, Louis K.
Felker at Laconia at the age of 77. He died at the end of a hard days work
in the interest of his fellow farmers. He was born in Barrington July 6,
1869, and was appointed the first Commissioner of Agriculture for New
Hampshire on January 10, 1914. At that time he had little help while
today it requires 28 full time employees to handle the department. He
organized and administered control and eradication of all diseases of live
stock and poultry, laws controlling sale of seeds, feeds, fertilizers, insecti
cides and fungicides; dairy plant inspection; insect and plant disease
disease control; apiary inspection and seed potato certification, and had
the interest of all farmers in the State and was quick to establish laws for
their benefit. He was the oldest commissioner of agriculture in the United
States in years of continuous service, held the honorary degree of LL.D.
and was active in many organizations. His place will be difficult to fill.

CHARLES ALBERT BROWNE

On February 3,1947, Dr. Browne died in Washington, D.C., at the age
of 76 years. His obituary published in the August 15, 1947, number of the
Journal is an appreciation of his life and work and need not be repeated
here. Suffice it to say that he achieved high rank in his chosen field, agri
cultural chemistry, particularly the chemistry of sugars, and withal was
a charming scholar and gentleman. He was a warm supporter of this
Association, serving as its president in 1925. He attended the meeting
last fall and enjoyed to the full the contact with his many friends. In his
passing we have all suffered loss.
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WILLIAM HORACE Ross

Dr. Ross was born on December 27, 1875 at River John, Nova Scotia,
Canada, and died on May 16, 1947. His work on agricultural chemistry,
started in Arizona in 1907 and continued after 1912 in the U. S. Depart
ment of Agriculture until his retirement in 1945, has been extremely
fruitful. He has made many contributions to the development of methods
for fertilizer analysis and has had a strong influence on the methods adopt
ed by this Association. His work is more fully described in his obituary
which appeared in the August 15, 1947, number of this Journal. The Presi
dent's address, given at the October 1946 meeting of this Association,
showed his broad understanding of the factors involving soil fertility and
productivity. His counsel in the Association will be seriously missed.

BERNARD A. LINDEN

Born on December 17, 1893, in New York City, he died on March 9,
1947. Mr. Linden joined the staff of the Bureau of Chemistry in 1914 as a
laboratory helper. He studi€d bacteriology and other biological sciences
at Emerson Institute and George Washington University night schools
and was promoted to the professional service in 1925. In his long career
as a food bacteriologist he combined a high degree of technical skill and in
vestigational ability in his work, notably on decomposition of fishery
products, sanitation in food packing plants, and in the field of food poison
ing. At the time of his death he was serving as supervising analyst in the
Bacteriological Section, Division of Microbiology.

L. S. WALKER, Chairman
W. B. WHITE
E. L. GRIFFIN

REPORT OF THE COMMITTEE ON NOMINATIONS

President: G. H. Marsh, Director Chemistry Division, Montgomery, Ala.
Vice-President: L. S. Walker, Agricultural Experiment Station, Bur

lington, Vt.
Secrei'ary-Treasurer Emeritus: W. W. Skinner, Kensington, Md.
Secretary-Treasurer: Henry A. Lepper, Food and Drug Administration,

Washington, D. C.
Additional Members of the Execut'ive Committee: W. A. Queen, Wash

ington, D. C.; H. A. Halvorson, State Chemist, St. Paul, Minn.; W. B.
White, Washington, D. C.; J. O. Clarke, Food and Drug Administration,
Chicago, Ill.

W. H. MAcINTIRE, Chairman
FRANK H. WILEY
LESLIE E. BOPsT

Approved.
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REPORT OF COMMITTEE ON RESOLUTIONS

Whereas, the officers of our Association have capably and efficiently
performed their duties during the past year and have planned and carried
through successfully this the 61st meeting at the close of the 63rd year of
our organization, therefore, be it

Resolved, that we express our appreciation and thanks to President
J. O. Clarke, Vice-president George H. Marsh, Secretary-Treasurer
Henry A. Lepper, and other members of the Executive Committee, for
unselfish and able service rendered.

Whereas, the progress of the work of this Association depends so much
upon the effectiveness of the services of our Referees and Associate
Referees, therefore, be it

Resolved, that the Association extend this expression of genuine appre
ciation to these workers who have given so generously of their time and
efforts toward the accomplishment of the aims of this organization.

Whereas, the registration at the present meeting reveals the presence of
representatives of State and Federal agencies and institutions in all parts
of the Nation, and from Canada, therefore, be it

Resolved, that we hereby express our thanks to those agencies respon
sible for making possible the attendance of so many representatives; Be
it further

Resolved, that the Secretary express to the management of The Shore
ham Hotel the thanks of our Association for making available rooms and
other facilities suitable for the successful conduct of the meeting.

GUY G. FRARY, Chairman
E. M. NELSON
J. J. TAYLOR

Approved.

CHANGES IN OFFICIAL AND TENTATIVE METHODS
OF ANALYSIS MADE AT THE SIXTY-FIRST ANNUAL

MEETING, OCTOBER 20, 21, AND 22, 1947*

The changes in the methods of the Association recorded below become
effective March 17, 1948, as provided in section 8 of the by-laws, thirty
days from the date of publication of this Report, Feb. 15, 1948.

1. SOILS

(1) The tentative method for fluorine, section 1.32 (p. 13), line 3, was
changed by substituting "500" for "900."

2. FERTILIZERS

(1) The official method for sampling, section 2.1 (p. 20), was changed
• Unless otherwise given all references in this report are to Methods of Anall/8i8, A.O.A.C., 1945.
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by substituting "20" for the first "10" in line 7 and by addition of the
following sentences between "bags" and "Thoroly" in line 7:

HIn sampling a bulk lot of fertilizer, draw not less than 20 cores from different
regions of the lot. In sampling fertilizer in small containers (10 lbs or less) a single
package may constitute a sample for the lot."

The whole section, as revised, was adopted as official, first action.

(2) The official volumetric method for phosphoric acid was changed,
and the method as revised was adopted as official, first action, by-

(a) substituting "324.03" for "323.81" line 1 and "32.40" for
"32.38" line 2, in section 2.10(b);

(b) deleting "and dilute to 200 ml with H 20" from section 2.11 (p.23)
and designating the section as "(a)";

(c) by adding to section 2.11 the following:

H(b) Not applicable in preparation of solns by sulfuric acid digestion.-Proceed
as directed under 2.8 (a), (b), or (c), preferably (a) when these acids are a suitable
solvent, to point where acid digestion of sample is completed. Add 25 ml of 10 %
BaCI. soln to the hot digestate, boil ca 2 min, and continue as directed under 2.8."

(d) adding to section 2.12(a) (p. 23) the following as the first sentence:
"Prepare soln of sample as directed under 2. 11(a)!'

(e) deleting the phrase, in section 2.12(b) first line, "Not applicable to
superphosphates and other fertilizers that contain sulfates (5) ," and add
ing the following as the first sentence: "Prepare soln of sample as directed
under 2.11(b)."

(f) adding to section 2.12 a new paragraph, as follows:

H(C) Not applicable to superphosphates and other fertilizers that contain sulfate or
to solns prepared with the aid of sulfuric acid. (5).-Prepare soln of sample as directed
under 2.U(a). Proceed as directed under (b)."

(3) The official method for potash was changed and the method as
revised was adopted as official, first action, by substituting "95%"
for "80%" in section 2.40(d), (p. 31), line 1, and section 2.42 (p. 32)'
lines 12 and 15.

3. AGRICULTURAL LIMING MATERIALS

(1) The following method was adopted as tentative for neutralizing
value of blast furnace slag.

Blast Furnace Slags.-Weigh 0.5 gram charge ground to pass SO-mesh sieve and
transfer into a 250 ml Erlenmeyer flask. Wash down with small portions of water
and introduce 35 mlof 0.5 N HCI while swirling. Heat to a gentle boil over Bunsen
burner, agitating the suspension continuously until the bulk of the sample has dis
solved. Maintain the boiling for 5 min.; cool to room temperature; then dilute with
CO.-free H.O to about 150 ml and add 1 mlof 30 % H.O. and 3 drops of a 1 % soln
of Bromcresol green. (Methyl red indicator, 4 drops of a 2% soln, may be substi
tuted for Bromcresol green with some advantage in visibility of end point. This
indicator is very unstable, however, and requires renewal of buffer soln every few
days.) Back titrate with 0.5 N N aOH, adding the first 15 ml rapidly and continue titra
tion dropwise, contents of stoppered flask being agitated vigorously after each addi-
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tion until the indicator tint matches or slightly oversteps that of a pH 5.2 phthalate
buffer soln of like volume and indicator concentration after agitation for 2-3 seconds.

(2) The tentative procedures, section 3.3, p. 42, and the one above are
to be annotated by the statement "without correction for sulphite con
tent."

4. COSMETICS

The following method was adopted as official, first action:

GLYCEROL IN VAMSHING CREAM

REAGENTS

Potassium periodate.-.02 M. Dissolve 4.6 grams of C. P. KIO. in ca 500 ml of
hot water. Dilute to about 900 ml with water, cool to room temperature, and make
to 1 liter.

Sodium hydroxide.-D.02 N. (See 43.5 or 43.6)
Bromcresol purple indicator.-Dissolve 0.1 gm of indicator in 100 ml of alcohol.
Propylene glycol.-A pure product containing no free acidity or liberating acidic

substances on oxidation is desirable. A product B.P. 85-86°C/1O mm is suitable.

DETERMINATION

Isolation of glycerol.-Place 2 to 10 gm of sample in a separatory funnel, add
25-50 ml of water, acidify slightly with dilute H 2SO. (10 gm/100 ml), and extract
with successive portions of chloroform. Usually 4-5 portions of chloroform, each ca
35 ml, are sufficient to remove all chloroform soluble material. Wash the combined
chloroform extract with 10 ml of water. Filter the aqueous solution and wash water
through a cotton plug to remove droplets of chloroform, and receive filtrate in a
250 ml volumetric flask. Add 3 drops of bromcresol purple indicator to the filtrate
and neutralize with carbonate free alkali (0.1 N NaOH is satisfactory) making the
final adjustment with the .02 N NaOH. Dilute almost to the mark with water, and
if necessary, add more alkali so as to maintain a light but definite purple color in the
solution, and then complete the dilution to the mark.

Periodate oxidation.-Transfer an aliquot of the neutral soln preferably con
taining 30-40 mg of glycerol to a 100 ml volumetric flask and add 50 ml of .02 M
KIO•. Make to mark with water and allow to stand ca 1 hour. (Test for excess perio
date which must be present in the oxidation mixture by adding N aHCO. and KI
to a test portion; if excess is present, iodine will be liberated.)

Formic Acid Titration.-(Applicable in absence of substances yielding acid on
periodate oxidation.) Transfer a 50 ml aliquot of the oxidized mixture to a titration
flask, add 10 drops of propylene glycol (ca 0.5 ml), mix well, wash down the sides of
the flask with water and allow to stand for 10 min. Add 3 drops of bromcresol purple
indicator and titrate with 0.02 N NaOH to a light purple end point.

1 ml 0.02 N NaOH = 1.84 mg glycerol

5. ENZYMES

No additions, deletions, or other changes.

6. INSECTICIDES AND FUNGICIDES

(1) The following method was adopted as tentative.

TOTAL CHLORIDE IN EMULSIONS CONTAINING DDT, SOLVENT,
EMULSIFYING AGENT, AND WATER

Weigh a quantity of well-mixed sample containing about 0.75 g of DDT in a
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tared weighing bottle. Wash into a 100-ml volumetric flask and make to volume with
99% isopropanol. Transfer a 10-ml aliquot to a 250-500 ml standard tapered Er
lenmeyer flask. Place on a steam bath, and expel the isopropanol and water in a cur
rent of air. Remove last traces of solvent and water from the cooled flask. If drops of
water still remain, add 10 ml of isopropyl alcohol and repeat the evaporation. Pro
ceed as directed in method (6) This Journal, 30, 65 (1947), line 2, beginning "Add
25 ml of 99% isopropanol. .. "

(2) The tentative method for DDT by total chlorine, This Journal, 30,
64 (1947), was changed by deleting from the first "and," line 2, and ending
with "and," line 6, and substituting therefor "add 10 ml thiophene-free
benzene, dissolve the sample, make to volume with 99% isopropanol.
Transfer a 25 ml aliquot to a 250-500 ml standard tapered Erlenmeyer
flask. Add..."

(3) The tentative method for total chlorine in dusting mixtures con
taining DDT in absence of organic matter, This Journal, 30, 64 (1947),
was changed by deleting beginning with "From" line 3, p. 65, through
"bath" line 4, and substituting therefor:

"Evaporate on steam bath until most of the benzene is removed. It is not desir
able to evaporate to dryness, as DDT may decompose with loss of hydrochloric acid.
Add 25 ml of 99% isopropanol and 2.5 g of metallic sodium in the form of ribbon or
cut in small pieces and shake flask to mix sample with the alcohol. Proceed as in (1)
This Journal, 30, 64 (1947) beginning "Connect the flask."

(4) The tentative method for total chlorine in dusting mixtures contain
ing DDT in presence of organic matter such as coloring matter, plant
resins, etc., This Journal, 30, 65 (1947), was changed by deleting beginning
with "Proceed" line 7, through "water..." line 8, and substituting there
for:

"Evaporate on steam bath until most of the benzene is removed. It is not desir
able to evaporate to dryness, as DDT may decompose with loss of hydrochloric
acid. Add 25 ml of 99% isopropanol and add 2.5 g of metallic sodium in form of
ribbon or cut in small pieces, and shake flask to mix the sample with the alcohol.
Connect to a reflux condenser and boil gently for at least I hour. Shake flask occa
sionally. Eliminate excess metallic sodium by cautiously adding 10 ml of 50 % iso
propanol through the condenser at the rate of 1-2 drops per second. Boil for an addi
tionall0 min., then add 60 ml of H 20."

(.'5) The tentative method for total chlorine in mineral oil sprays con
taining DDT in the absence of organic matter (plant extractives material,
organic thiocyanate) was changed by deletion beginning with "From,"
line 2, through "isopropanol," line 3, and substituting "Add 25 ml of 99%
isopropanol and 2.5 g of metallic sodium and proceed as in (1) This
Journal, 30, p. 64 (1947), beginning "in the form of ribbon."

(6) The tentative method for p, p' DDT, section 6.152 (p. 86), was
changed by deleting beginning "Reflux" line 3, through the second "Add,"
line 4, and substituting therefor "Place in a water bath at 25° for 35
60 min, add 10 ml of H 20 and add ..."

(7) The title of chapter 6 was changed to "EconOInic Poisons."
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7. CAUSTIC POISONS

No additions, deletions, or other changes.

8. NAVAL STORES

No additions, deletions, or other changes.

9. GELATIN, DESSERT PREPARATIONS, AND MIXES

(1) The tentative method for jelly strength section 9.6 (p. 104), was
deleted.

(2) The following method was adopted as tentative.
JELLY STRENGTH

"To 7.5 g of sample add from pipet, with stirring, 105 ml of water at 10° to 15°C·
Let stand for one hour and then bring to 62° in 15 min. by placing in a water bath
regulated at 65°; the sample may be swirled several times to aid solution. Finally
mix!;)y inversion, let stand 15min. and place in a water bath at 10° controlled at ±0.1 0.

Chill for 17 hours. Determine jelly strength on Bloom Gelometer (2)* adjusted for a
4 mm depression and to deliver 200 gms shot/5 seconds (±5 gms), using the "
plummet."

10. LEATHERS

No additions, deletions, or other changes.

11. TANNING MATERIALS

No additions, deletions, or other changes.

12. PLANTS

No additions, deletions, or other changes.

13. BEVERAGES (NON-ALCOHOLIC) AND CONCENTRATES

No additions, deletions, or other changes.

14. MALT BEVERAGES, SffiUPS, AND EXTRACTS,
AND BREWING MATERIALS

(1) The following details for alcohol by immersion refractometer,
Methods of Analysis, 5th ed., Chapter XIV, section 5(c), were omitted
from the 6th edition and should appear under section 14.5 (p.151) as (c),
and are as follows:

(c) By immersion refractometer.-Verify the percentage of alcohol as deter
mined under (a) or (b) by ascertaining the immersion refractometer reading of the
distillate and obtaining the corresponding percentage of alcohol from Tables 44.24
and 44.25."

(2) The following official, first action (This Journal, 30, 67 (1947»
methods for malt were made official, final action:

Sampling, section 14.39 (p. 158).
Preparation of sample, section 14.40 (p. 159).
Bushel weight, section 14.41 (p. 159).
1,000 kernel weight, section 14.45 (p. 160).

* Reference number refers to the selected references, Methods of Analysis, 6th Ed., p. 106.
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Moisture in caramel malt and black malt, section 14.52 (p. 161).
Diastatic power, section 14.61 (p. 166).

(3) The following official, first action (This Journal, 30, 67 (1947»
methods for beer were adopted as official, final action:

Extract of original wort, section 14.7 (p. 151).
Real degree of fermentation or real attentuation, section 14.8 (p. 152).
Apparent degree of fermentation or apparent attenuation, section 14.9 (p. 152).
Total acidity-Indicator Titration Method, section 14.10 (p. 152).
Total acidity-Potentiometric Titration Method, section 14.11 (p. 152).
H-ion concentration (pH)-Electrometric Method, section 14.12 (p. 153).

(4) The following official, first action (This Journal, 30, 67 (1947»
methods for hops were adopted as official, final action:

Sampling, section 14.80 (p. 170).
Physical examination, section 14.81 (p. 170).
Preparation of sample for chemical analysis, section 14.82 (p. 171).
Moisture, section 14.83 (p. 172).
Resins, section 14.84-14.89, inclusive (p. 172).

(5) The following official, first action (This Journal, 30, 67 (1947»
methods for brewing sugars and sirups were adopted as official, final
action:

Extract, section 14.90 (p. 174).
Non-extract (apparent water), section 14.91 (p. 174).
Fermentable extract (b) rapid fermentation method, section 14.92 (p. 174).
Protein, section 14.93 (p. 175).
Iodine reaction for unconverted starch, section 14.95 (p. 175).
Acidity, section 14.96 (p. 175).
H-ionconcentration (pH), section 14.97 (p. 176).
Ash, section 14.98 (p. 176).
Total reducing sugars, Munson-Walker method, section 14.99 (p. 176).

(6) The following official, first action (This Journal, 30, 67 (1947)
methods for wort were adopted as official, final action:

Specific gravity, section 14.103 (p. 176).
Original extract or original gravity, section 14.104 (p. 176).
Fermentable extract, section 14.105 (p. 176).
Iodine reaction, section 14.106 (p. 177).
Total acidity, section 14.107 (p. 177).
H-ion concentration (pH), section 14.108 (p. 177).
Color, section 14.109 (p. 177).
Protein, section 14.110 (p. 177).
Total reducing sugars, section 14.111 (p. 177).

(7) The official Milos test for caramel, 14.35 (p. 158) was deleted, first
action.

15. WINES

(1) The official Milos test for caramel, section 15.38 (p. 188), was deleted,
first action.

(2) The following method was adopted as official, first action:
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CARAMEL

Mathers Test

Preliminary.-Before applying the following tests, the sample to be analyzed
should be filtered through ordinary laboratory filter paper in order to remove sus
pended particles and sediment. The sediment or particles could also be eliminated
by centrifuging. Use the clear portion for analysis.

Mather's Test.-To 10 ml of the above filtered wine or spirits previously intro
duced into a Babcock cream bottle or any convenient small centrifuge bottle, add 1
ml of pectin soln (made by dissolving 1 g of pectin in 75 ml of water and adding 25
ml of alcohol for preserving it. Shake well before using.) Add to the material to be
tested in the centrifuge bottle about 3 drops of concentrated HCl and fill bottle
with alcohol (ca 50 ml or more). Shake well and centrifuge for 5 min. or more and
decant carefully the supernatant liquid off of the gelatinous residue. Dissolve the
residue in the bottle by adding 10 ml water and shaking well. To this residue dis
solved in water add about 3 drops of concentrated HCl and 50 ml or more of al
cohol; shake well and again centrifuge. Repeat this process until the upper alcoholic
layer is quite clear and colorless. After the final decantation of the water-white
supernatent alcohol, the gelatinous residue is dissolved in 10 ml of hot water. A clear
brown soln indicates caramel coloring. To further confirm caramel, add 1 ml of the
following reagent (made by dissolving 1 g of 2,4-di-nitro-phenyl-hydrazine in 7.5
mlof conc. sulphuric acid and bringing the volume up to 75 ml with 95% ethyl
alcohol; kept in a glass-stoppered bottle in which it will stay clear and stable for
several months) to the residue dissolved in the 10 ml of hot water. Stand the bottle
in a beaker of boiling water for 30 min. In the presence of substantial quantities of
caramel a precipitate forms almost at once. Smaller amounts show as a precipitate
before the 30 min. are up. Even the smallest amount of caramel will show a precipi
tate under the conditions described, but if the analysis has been conducted as de
scribed above, no precipitate will appear if caramel is absent. In order to be sure a
precipitate has formed, pour the hot test soln from the bottle on a small filter paper
and wash any residue with hot water. A reddish brown precipitate will be clearly
seen on the filter. This precipitate, although amorphous, is quite characteristic and
will always be the same if caramel is present. A low-power microscope affords a fine
examination of the precipitate. If caramel is found to be present by the above test,
check the sample as follows:

Confirmatory Test

Place 10 ml of wine or spirits in a small centrifuge bottle (Babcock cream bottle),
approximately neutralize with 2 % KOH soln, add 2 ml of 5 % ZnCI. soln, and 2 ml
of 2% KOH soln. Shake thoroughly and centrifuge for about 5 or more min.
Decant the supernatent liquid carefully from the residue and add hot or boiling
water. Shake thoroughly to wash precipitate, centrifuge, and again wash with hot
water. Repeat this process until the upper aqueous water layer is quite colorless.
Any amount of hot water may be used. To this well-washed residue add 50 ml or
more of 85% alcohol containing 0.5% HCI. Shake well and centrifuge and decant
off the upper liquid from any residue that remains below. If caramel is present a
thin brown layer will be at the bottom of the centrifuge bottle. Add another portion
of 85% alcohol containing 0.5% HCl, and again centrifuge. Repeat this process
until the upper supernatant liquid is quite clear and colorless. To facilitate this
washing of the caramel or any residue, the centrifuge bottle containing the 85 %
alcohol with 0.5% HCl may be dipped for a few min in the beaker of boiling water.
After the final washing with acid alcohol and decanting off the alcoholic wash liquid,
the residue, if any is present, is dissolved in 10 ml of water. A brown solution indi-
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cates caramel. To this brown soln, add 1 ml of the 2,4-di-nitro-phenyl-hydrazine
reagent in the manner described above. If no precipitate appears after 30 min., no
caramel is present. If the precipitate is difficult to see in the orange-colored test soln,
pour it on the filter paper immediately after the 30 min boiling, and a 30 min
cooling period is over.

(3) The directions of the tentative confirmatory tests for caramel,
section 15.39 (p. 189) were changed by-

(a) Deleting the last sentence of paragraph 1 beginning "If there ..."
and paragraphs 2, 3, 4 and 5;

(b) substituting therefor the following-

To the brown solution in the Babcock or other test bottle add 1 ml of 2,4-dini
tro-phenyl-hydrazine reagent and place bottle in beaker of boiling water and heat
the bottle and its contents therein for 30 min, turn off the heat and allow the bottle
to cool with the water for 30 min and examine; a brown precipitate confirms the
presence of caramel.

16. DISTILLED LIQUORS

(1) The official modified Marsh test for caramel, section 16.39 (p. 302),
was deleted, first action.

(2) The following test was adopted as tentative for distilled liquors and
for cordials and liqueurs:

CARAMEL

Fulton Test
REAGENTS

(a) Acetone reagent.-Acetone, 500 ml; amyl alcohol, 200 ml; ethyl acetate, 200
ml; syrupy H 3PO" 50 ml; water, 50 ml.

(b) Sodium di-hydrogen phosphate.-NaH.PO" 25 g; water, 100 ml.
DETERMINATION

To ca 5 ml of spirits add 10 ml of the acetone reagent and 3 ml of the NaH.PO,
soln, shake and let stand. Color in the lower layer indicates caramel.

(3) The official Milos test for caramel, section 16.41 (p. 202) was
deleted, first action.

(4) The tentative method for alcohol by volume, section 16.46(b)
(p. 203), was changed by adding "except calibrate pycnometer at 15.56°
and measure sample at that temperature."

(5) The Mathers test for caramel, see (2) and (3) under 15, Wines,
above, was adopted for distilled liquors and for cordials and liqueurs, as
official, first action.

(6) The tentative method for caramel, section 16.60 (p. 204), was
changed to drop reference to sections 16.39 and 16.41.

17. BAKING POWDERS AND BAKING CHEMICALS

The official gasometric method for residual carbon dioxide, section
17.8 (p. 210), was deleted, first action.

(2) The following method was adopted as tentative:
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RESIDUAL CARBON DIOXIDE IN BAKING POWDERS

GASOMETRIC METHOD

Place 1.7 g of baking powder in. a clean, dry, 250 ml, wide-mouthed sohxlet
extraction flask (flask A 17.5). Add 20 ml distilled water. Put flask on the cover of a
water bath (single or multiple) in which boiling water is kept at a constant level
of 2 inches below top of bath. The water in the bath should be boiling vigorously all
through the determination and bath heated with gas or electricity. The opening in
the cover of bath into which flask is set must be 3 inches in diameter. This prevents
the flask from touching water, keeping it at a definite distance above. Evaporate
contents of flask until there is no visible evidence of moisture in residue or inside
surface of flask. If set-up is functioning properly, sample should be completely dry
in I! to 2 hours. Leave the flask on water bath for 2 hours. Add 10 ml of distilled
water and let stand until flask is at room temperature (ca 1 hour).

Determine carbon dioxide with Chittick apparatus as in 17.6, using correction
factors in section 44.30. Shake the flask vigorously until further shaking produces
no increment in the reading.

(3) The official method for available carbon dioxide, section 17.9 (p.210)
was changed, first action, deleting "17.8 from 17.6" and substituting
"the result from the tentative gasometric method from 17:6"

18. COFFEE AND TEA

N a additions, deletions, or other changes.

19. CACAO BEAN AND ITS PRODUCTS

The following method was adopted as tentative.

TANNINS AND PIGMENTS

DETERMINATION

Place 25 g of sweetened products (such as milk chocolate, light sweet chocolate,
skim, buttermilk, or malted milk chocolate) in a 250 ml centrifuge bottle. Extract
three times with 100 ml of ether, shaking well, centrifuging, and decanting each time.
Expel most of the residual ether by passing a moderate current of air through the
bottle for ca 10-15 min. Add 40 ml of water, measured closely by graduate, to the
bottle, stopper, and shake well for a Ininute or more to thoroughly disperse the con
tents of the bottle. Now add 40 mlof 1 % sodium oxalate soIn and again shake well.
(If no milk solids are present, 80 ml of water can be used instead of the water and
sodium oxalate.)

Place the bottle in the centrifuge and whirl for 10 min. or more at about 1800
r.p.m. Remove and decant the supernatant liquid into a 125 ml separatory funnel.
Again add 20 ml of 0.5% sodium oxalate (equal volumes water and 1 % Na oxalate)
to the centrifuge bottle, shake well, and centrifuge as before.

Place 55 ml of absolute alcohol, 60 ml of acetone, and 130 ml of ethyl ether (all
measured by graduate) in a 500 ml Erlenmeyer flask. Add also 28-30 g of salt (NaCl)
and 1 ml of glacial acetic acid. Add the contents of the separatory funnel gradually
in a small stream (requiring about 5 min time) to the contents of the flask while
shaking the latter with vigorous rotation. Close the stopcock on the funnel and pour
in the liquid of the second extraction from the centrifuge bottle. Shake funnel to
rinse and add this extract also in a similar manner (shaking) to the contents of Er
lenmeyer flask. Reserve the contents of the centrifuge bottle for further treatment.
Stopper and shake the Erlenmeyer and if it contains a milk protein precipitate, pour
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the contents of the flask into centrifuge bottles, rinse flask with a wash of mixed
ether, alcohol, and acetone in proportions used above. Centrifuge 10 min. and care
fully decant the liquids into a 500 ml separatory funnel, retaining the precipitate in
the bottles.

Rinse the bottles with about 30 ml of the wash of the three mixed solvents,
pour out he contents of bottle on a Buchner funnel containing a Whatman No. 54
filter paper, and filter with suction. Add filtrate to contents of 500 ml separatory
funnel. Draw off the lower layer and filter the top remaining layer through a plug of
cotton into an 800 ml beaker. Wash funnel once with mixed solvent.

Measure 125 ml of absolute alcohol in a graduate. Add a portion of it to the bot
tle containing the residue reserved above. Stopper and shake well to disperse the
residue and transfer it to a 300 ml Erlenmeyer flask, using all the alcohol. Add 2 ml
conc. HCl to the flask, place on the steam bath, heat to the boiling point and 1
minute longer. Remove and filter on a 7-cm Buchner funnel using a CS&S No. 589
blue ribbon paper. Rinse the flask and wash the filter with 20 ml of absolute alcohol
and with 25 ml of acetone.

Transfer the alcoholic filtrate quantitatively to the 800 ml beaker containing the
previous extract. Evaporate the extracts on an electric hot plate to about 200 ml,
add 75 ml of water, and continue boiling to about 75 ml. Add more water (40-50
ml) and continue boiling until all alcohol is driven off, adding water again if neces
sary. Transfer the liquid bn.ti any sediment quantitatively to a 250 ml beaker and
boil down to ca 35 ml. Cool and pour the contents into a 50 ml graduate and note
volume. Decant into a 200-250 ml :C.!!Jlk and rinse beaker and graduate with small
portions of water sufficient to make the total volume to 50 ml. Transfer any residue
to the flask. Add 4 ml cone. HCl and 10 ml of 40% formaldehyde soln (Stiasny's
reagent) to the contents of flask. Place the flask under a condenser and reflux for 30
min. Cool to room temperature and filter off the precipitate on a tared gooch cru
cible. Transfer the precipitate and wash with two 15 ml portions of wash soln (5
ml cone. HCl and 10 ml 40 % formaldehyde added to each 100 ml H 20). Then wash
once with 10 ml of water. Dry the precipitate in the oven at 100°C., cool, and weigh.
Obtain weight and per cent of precipitated tannins and pigments.

20. CEREAL FOODS

(1) The following methods were adopted as official, first action.

PHOSPHORUS IN CEREALS AND CEREAL PRODUCTS

REAGENTS

Mg(NO.h 8oln.-Dissolve 8 g MgO in HNO.(l +1), avoiding excess of the acid;
add a little MgO in excess, boil, filter from the excess MgO, Fe.O., etc, and dilute'to
100 ml.

Molybdate 8oln.-section 2.7 (a), p. 21.

DETERMINATION

(a) Transfer 1.0 g of sample to a size #3 porcelain casserole (140 ml capacity),
add 3 ml Mg(NO.h soln, mix well, using a small glass rod, clean off the rod with a
small piece of filter paper and place in the casserole. Drive off most of the moisture
by drying in the oven at 100°C for about 2 hours, transfer to a cold muffle and ignite
at 550°C until a white or gray ash is obtained (about 6-8 hours). Cool, cover with
watch glass, take up with 10 ml HCI (1 +4), add 5 ml cone. HCl, rinse off watch
glass, and evaporate to dryness on steam bath, add 5 ml conc. HCl and 50 ml H 20,
heat 15 min on the steam bath, filter into 100 ml volumetric flask, cool and make to
volume. Pipet 50 ml into 300 ml Erlenmeyer flask, neutralize to litmus with NH.OH,
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make just faintly acid with HNO., dilute to 75-100 ml, add ca 15 g NH.NOa, and
proceed under section 2.12, p. 23, beginning "add sufficient molybdate soln to insure
complete precipitation ... " or

(b) Transfer 5.0 g of sample to a size No. 000 porcelain evaporating dish (35 ml
capacity), mix well with 0.5 g Na"COa, ash at 550°C until gray ash, cool, cnver with
watch glass, take up with 2 ml HCl (1 +4), add 5 ml conc. HCl, rinse off V' .tch glass,
evaporate to dryness, add 5 ml conc. HCl and 10 ml HoO and heat about 10 min on
steam bath, filter into 100 ml volumetric flask, cool, make to volume. Pipet 10 ml
aliquot in 300 ml Erlenmeyer flask and proceed as above beginning "neutralize to
litmus with NH.OH ... " Report results as % P.

(2) The official dry ashing method for iron, sections 20.9-20.12 (pp.
238-239), was adopted as official, final action, for enriched macaroni
products, degerminated, bolted, and whole corn meals.

(3) The wet ashing method for iron, This Journal, 30, 71 (1947), was
made official, final action.

(4) The tentative method for benzoyl peroxide bleach in flour, section
20.53 (p. 253), was deleted as applied to wheat flour but retained as
applicable to rye flour and the title changed to Benzoic Acid in Rye Flour.

(5) The following method was adopted as tent·atlve:

BENZOIC ACID IN W~"';AT FLOUR

Place 50 g of flour in (preferably) glass-stoppered flask, add 30-40 glass beads
(about 6 mm diam.), 0.1 g powdered iron, 100 ml ether or isopropyl ether. Allow to
stand a few min. shake with a rotary motion and add slowly (preferably dropwise)
2.5 ml HCI from a Mohr pipet. Allow to stand overnight. Shake well with rotary
motion, allow the flour to settle a few minutes, and decant through a Buchner
funnel (100 mm) fitted with filter paper moistened with ether into a 500 ml suction
flask. Add 50 ml ether, shake, and allow to settle a few minutes, decant as before,
repeat twice more, transferring the whole contents to the funnel following the last
addition. Transfer through a large funnel into a 250 ml separatory funnel, add 20
ml5 % N aHCO. soln, mix without too much vigorous shaking, and draw off the lower
clear layer into a 125 m1 Erlenmeyer flask, repeat with two more 20 ml portions of
5% NaHCO•. Add to this soln 0.3 g decolorizing C (Nuchaw W), shake and filter
(11 or 12.5 em 589 white ribbon, S&S) into 125 ml Erlenmeyer flask, wash flask and
filter with about 20-25 ml HoO, add 2.0 ml HoSO. (1 +1) dropwise to avoid foaming
out of the flask. (The soln should be definitely acid to litmus paper.) Tr lnsfer to a
125 ml separatory funnel, rinse out the flask with 12 ml ether and add to the funnel,
shake gently with frequent release of pressure due to ether and COo. (During first
extraction with ether, it is preferable to release pressure after each shake to avoid
possibility of loss.) Repeat with two more 12 ml extractions with ether. Rinse out
the flask each time with the ether. After each extraction draw off the aqueous soln
into the same 125 ml Erlenmeyer flask and transfer the ether to a Pyrex test tube
(about 50 ml capacity, 25 mm diam. and 150 mllength) and add 2 mll0% NaOH.
Hold top of tube firmly against the hand and shake vigorously, insert a piece of cop
per wire (1 mm diam. X200 mm) into the tube, evaporate the ether very slowly on
the steam bath. Remove copper wire. Place the tubes into a beaker of boiling water
and evaporate nearly to dryness, add 0.5 m130% HoOo, followed by another 0.5 ml
as soon as the foam condition permits. Continue evaporation until there is no ap
parent moisture in the tube. (The introduction of a gentle air blast into the tube
hastens the evaporation.) Add from Mohr pipet 4 mlof (1 +1) mixture of HoSO.
and fuming nitric acid, taking care to have it wash down the sides of the tube, heat
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20 min. in a gently boiling water bath, immediately cool under tap, add 6 ml water
while continuing to cool. Then slowly add 15 ml conc. NH.OH with continuous
shaking under the tap to keep soln cool. Add 2 ml of 6 % hydroxylamine hydrochlo
ride soln, stir, place in 65° water bath 5-6 min, stirring occasionally. Cool under tap,
filter into similar tube and observe color of filtrate. Red or definitely pink color in
dicates the presence of benzoic acid. In case the color is not definite enough to indi
cate the presence of benzoic acid in a light bleach flour, repeat the analysis as above,
except use 100 g flour, 200 ml ether, and 5 ml HCI.

Quantitative determination.-Transfer soln (within 30 min) to a 2 in. glass cell
and read in neutral wedge photometer, using No. 51 filter or in other equally precise
instrument at wave length 510 mI'. Standardize the instrument by placing in test
tubes 004, 0.8, 1.0, and 1.2 mg benzoic in acetone soln (0.5 mg to 1 ml), adding 2 ml
10% NaOH, shaking to mix well and proceeding as above beginning "place the tubes
into a beaker of boiling water." Report results in p.p.m. of benzoic acid.

(6) The tentative method for soybean flour, sections 20.77-20.79, and
20.82, were changed to read as follows:

20.77 Moisture, "see 20.2 or 20.4, with the exception that a 5 g sample be dried
at 130° for 2 hours.

20.78 Ash, "see 27.9."
29.7'9 Nitrogen, "Proceed as directed under 2.26 using 10 g K 2SO. or Na2S0.

and 0.7 g Hg or its equivalent in Hg with the option of using sodium alizarin sul
fonate."

20.82 Oil or Petroleum Benzine Extract, "see 31.07 except that ca 2 g full fat soy
flour or 5 g low defatted flour be extracted for 5 hours."

(7) The method for total solids in entire loaf of bread (raisin bread and
bread containing raisins and fruits) section 20.84(b), p. 261, official,
first action, This Journal 30, 72 (1947), was adopted as official, final
action.

21. COLORING MATTERS

(1) The following method was adopted as official, first action:

Intermediates
ANILINE

REAGENTS

Sodium nitrite soln.-Dissolve 79 g of NaN02in 1 liter of water.
Sulfamic acid soln.-Dissolve 97 g of NH2HSO. in 1 liter of water.
Coupling soln.-In a 500 ml wide-mouthed flask dissolve 0.1 g of 1-(4 sulfo

phenyl) 3-methyl-5-pyrazolone in 2 ml of ca 2.5 N NaOH soln and add 50 mlof
H 20 and 10 grams of trisodium citrate. Cool to lOoC or below and hold at that temp.
until used. This reagent must be freshly prepared for each determination.

DETERMINATION

Place 10 g of the dye, 200 ml of H 20, and 5 g of trisodium citrate in a 500 ml
round bottom flask equipped with a standard-taper neck. Connect the flask to a
condenser with a suitable connecting tube. Distill 100 ml into a 100-ml graduated
cylinder containing 1 ml of conc. HCI. Regulate the rate of distillation to require
ca 1 hour.1

1 In the distillation of aniline from water insoluble colors, varying amounts of foaming Bnd entrainment
are encountered; in such cases, a trap may be used. The presence of a few particles of water insoluble color
in the distillate, however, does not affect the results.
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Place the distillate in a 500 ml Erlenmayer flask (washing out the graduate into
the flask with a few ml of water), cool in ice to below 10°C and add 1 ml of the
NaNO. soln. Mix well and let stand in the ice bath for 30 min. Then add 2 mlof
the sulfamic acid soln, mix well, wash down the sides of the flask with a little H.O
cooled in ice. Let stand in ice 2 to 3 min, then pour into the flask containing the
coupling soln.

Let stand at least one hour, heat on a steam bath for t hour, then heat to boiling
and titrate the yellow color with 0.1 N TiCI•. A 1 % soln of FD&C Green No.2
may be used as an indicator; in this case, a correction for indicator blank must be
made. 1 ml of 0.1 N TiCI. =0.0023 grams aniline.

(2) The tentative method for tartrazine, section 20.125 (p. 268), was
changed by substituting "0.1 ml" for "1 ml" in 3rd line from end, and
adopted as official, first action.

22. DAIRY PRODUCTS

(1) The following method was adopted as official, first action, for
fluid milk and cream, cheddar type cheese, and soft uncured cheeses, and
as tentative for other types of cheese, ice cream mix, sherbet mix, choco
late-flavored milks and skim milk, butter, sweet-cream and cultured
buttermilks, fermented milks, goats' milk, cheese whey, and concen
trated milks.

PHOSPHATASE TEST FOR PASTEURIZATION

REAGENTS

1. Buffers:
a. Barium borate-hydroxide buffer.-Dissolve 25.0 g of C. P. barium hydroxide

[Ba(OH). ·8H.O-fresh, not deteriorated] in distilled water and dilute to 500 mI.
In another flask or cylinder dissolve 11.0 g of C. P. boric acid (H.BO.) and dilute
to 500 ml. Warm each to 50°C, mix the two together, stir, cool to approximately
20°C, filter, and stopper the filtrate tightly (pH 10.6).

The buffer thus prepared is designated as the 25-11 buffer, the figures indicating
the grams per liter of each of the respective reagents. Mvdifications in the quantities
of these two reagents, necessary in preparing the appropriate buffers for testing vari
ous products, are indicated in Tables 1 and 2.

b. Color development buffer.-Dissolve 6.0 g of sodium metaborate (NaBO.)l
and 20 g of sodium chloride in water and dilute to 1 liter with water (pH 9.8).

c. Color dilution buffer.-Dilute 100 mlof color development buffer I-b to 1 liter
with water.

d. Standard borax buffer, O.Ol-molar, for checking pH meter, pH 9.18 at 25°C.'
Dissolve 0.9603 g of pure borax (Bureau of Standards Sample 187) in distilled water
(distilled recently or freshly boiled and cooled) and dilute to 250 ml. Keep stoppered
tightly.

2. Buffer substrates:
a. For evaluating pasteurization.-Dissolve 0.10 g of phenol-free crystalline diso

dium phenyl phosphate' in 100 ml. of the appropriate (Tables 1 and 2) barium bor
ate-hydroxide buffer I-a.

1 Obtainable from Amend Drug and Chemical Company, Inc., 117 East 24th Street, New York 10
N.Y.

t All pH values reported herein were determined at 250 C or corrected to that temperature.
• Obtainable, relatively pure, from Applied Research Institute, 2 East 23rd Street, New York 10,

N.Y.
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b. For quantitative results with raw milk and raw-milk products.-Dissolve 0.20
g of the phenol-free crystalline disodium phenyl phosphate in 100 ml of the appro
priate (Tables 1 and 2) barium borate-hydroxide buffer I-a.

3. Protein precipitants:
a. Zinc-copper precipitant Jor milk. Dissolve 3.0 g of zinc sulfate (ZnBO. ·7H.O)

and 0.6 g of copper sulfate (CuBO.· 5H.O) in water and dilute to 100 ml with water.
The precipitant thus prepared is designated as the 3.0-0.6 precipitant.

b. Zinc-copper precipitantJor unripened cheese. Dissolve 6.0 g of zinc sulfate and
0.1 g of copper sulfate in water and dilute to 100 ml with water. This precipitant is
designated as the 6.0-0.1 precipitant.

c. Zinc precipitant Jor ripened cheese and Jor butter. Dissolve 6.0 g of zinc sulfate
in water and dilute to 100 ml with water. This precipitant is designated as the 6.0
precipitant.

The quantities of the respective reagents to use in preparing the precipitants for
testing other products, not mentioned under "Protein precipitants" above, are indi
cated in Tables 1 and 2.

4. BQC or 2,6-dibromoquinonechloroimine solution (Gibbs' reagent)-Dissolve
40 mg of BQC< powder in 10 ml of absolute ethyl or methyl alcohol and transfer to
a dark-colored dropper bottle. This reagent remains stable for at least a month if
kept in the ice tray of a refrigerator. Do not use it after it begins to turn brown.

5. Other reagents:
a. Copper sulJate, 0.05 percent, Jor standards.-Dissolve 0.05 g of copper sulfate

in water and dilute to 100 ml.
b. Butyl alcohol.-Bpecify n-butyl alcohol, boiling point 116-118°C. To adjust

the pH, mix 50 ml of the color development buffer I-b with a liter of the alcohol.
6. Phenol standards:
a. Stock soln.-Weigh accurately 1.0 g of pure phenol, transfer to a liter volu

metric flask, dilute to a liter with water, and mix. One ml contains 1 mg of phenol.
Use this stock soln to prepare standard solns. It is stable for several months in the
refrigerator.

b. Preparation oj standards.-Dilute 10.0 ml of the stock soln 6-a to a liter with
water, and mix. One ml contains 10 micrograms (0.00001 g; 10 mmg, or 10 units)
of phenol. Use this standard soln to prepare more dilute standard solns; e.g., dilute
5, 10, 30, and 50 ml to 100 ml with water to prepare standard solns containing 0.5,
1.0,3.0, and 5.0 mmg or units of phenol per ml, respectively. Keep standard solns in
the refrigerator.

In a similar manner, prepare from the stock soln as many more concentrated
standard solns as may be Reeded, containing, for example, 20,30, and 40 units per
ml.

Measure appropriate quantities of the phenol standard solns into a series of
tubes (preferablY graduated at 5.0 and 10.0 ml) to provide a suitable range of stand
ards as needed, containing 0 (control or blank), 0.5, 1.0, 3.0, 5.0, 10.0, etc., to 30 or
40 units. To increase the brightness of the blue color and improve the stability of the
standards, add 1.0 ml of 0.05 % copper sulfate soln 5-a to each.

Add 5.0 ml of color dilution buffer l-c and add water to bring the volume to 10.0
ml. Add 4 drops (0.08 ml) of BQC·, mix, and allow to develop for 30 min. at room
temperature. If the butyl alcohol extraction method is to be used in the test, extract
the standards as described under "Conducting the test."

Read the color intensities with a photometer, subtract the value of the blank
from the value of each phenol standard, and prepare a standard curve (straight
line). When the standards are to be used for visual comparisons they should be
stored in a refrigerator.

• Obtainable from Applied Research Institute.
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TABLE I.-Phosphatase test modifications for different kinds of
cheese and cheese of different ages

AGE OR EXTENT BUFFER FOR
CRITERION,

KIND OF CBEESJlI OF CURING; OPT. pH PRECIPITANT
EXPERIMENTAL,

OTHER DETAILB (9.85-10.20) PHENOL

EQU1VALE~

mmg /0.25 g.

CheEldar, granular, <1 wk. 25-11 b 6.0-0.1· 3
stirred curd, hard 1 wk.-1.5 mo. 25-11 6.0d 3
cheese 1.5-4 mo. 26-11 6.0 3

>4 mo. 27-11 6.0 3

Washed curd, soaked <1 wk. 25-11 6.0-0.1 3
curd, Colby 1 wk.-2 mo. 25-11 6.0 3

>2 mo. 26-11 6.0 3

Swiss, Gruyere <1 wk. 25-11 6.0-0.1 3
1 wk.-l mo. 25-11 6.0 3
1-3 mo. 26-11 6.0 3
>3 mo. 27-11 6.0 3

Brick, Muenster <1 wk. 25-11 6.0-0.1 3
1 wk.-l mo. 25-11 6.0 3
1-2 mo. 25-11 6.0 3
>2 mo. 2t'l-11 6.0 3

Edam, Gouda <1 wk. 25-11 6.0-0.1 3
1 wk.-2 mo. 25-11 6.0 3
2-4 mo. 26-11 6.0 3
>4 mo. 27-11 6.0 3

Blue mold, blue <1 wk. 25-11 6.0-0.1 3
1 wk.-l mo. 26-11 6.0 3
1-4.5 mo. 27-11 6.0 3
>4.5 mo. 28-11 6.0 3

Camembert, Limburger <1 wk. 25-11 6.0-0.1 4
1 wk.-l mo. 25-11 6.0 4
1-2 mo. 26-11 6.0 4
>2 mo. 27-11 6.0 4

Monterey <1 wk. 25-11 6.0-0.1 3
1 wk.-2 mo. 25-11 6.0 3
>2 mo. 26-11 6.0 3

High moisture Jack <1 wk. 25-11 6.0-0.1 3
1 wk.-2.5 mo. 25-11 6.0 3
>2.5 mo. 26-11 6.0 3

Provolone, pasta <1 wk. 25-11 6.0-0.1 3
filata 1 wk.-l mo. 25-11 6.0 3

1-3 mo. 26-11 6.0 3
>3 mo. 27-11 6.0 3
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TABLE 1.-(continued)

A.GE OR EXTENT BUI'J'EB I'OR
CRITERION,

JtlND OJ' CBJlIIIS'II OP CURING; OPT. pH PRECIPITANT
EXPERllOllNTAL.

OTHER DETAILS {9.85-10.20) PHENOL

llQUlVALIlNT"

mmg 10.25 g.

Parmesan, reggiano, <1 wk. 25-11 6.0-0.1 3
monte, modena, 1 wk.-2 mo. 26-11 6.0 3
Romano, asiago old 2-6 mo. 27-11 6.0 3

6 mo.-1 yr. 28-11 6.0 3
>1 yr. 29-11 6.0 3

Asiago fresh Same as Cheddar

Asiago medium <1 wk. 25-11 6.0-0.1 3
1 wk.-1 mo. 25-11 6.0 3
1-3 mo. 26-11 6.0 3
>3 mo. 27-11 6.0 3

Gorgonzola Same as blue

Cottage,· cook cheese, Dry 25-11 6.0-0.1 1
koch kaese Moist 25-11 (8+2)f 4.5-0.1 1

Cream cheese 25-11 (7+3) 4.5-0.1 3

Semi-soft cheese <1 wk. 25-11 6.0-0.1 3
1 wk.-1 mo. 25-11 6.0 3
>1 mo. 26-11 6.0 3

Soft ripened cheese <1 wk. 25-11 6.0-0.1 4
1 wk.-1 mo. 25-11 6.0 4
>1 me. 26-11 6.0 4

N okkelost, kuminost, <1 wk. 25-11 6.0-0.1 3
sage cheese 1 wk.-1.5 mo. 25-11 6.0 3

1.5-4 mo. 26-11 6.0 3
>4 mo. 27-11 6.0 3

Pasteurized process, Soft, mild 25-11 6.0 3
past. proc. pimiento, Medium firm 26-11 6.0 3
past. proc. with Firm, sharp
fruits, meats, etc. (incl. Swiss, 27-11 6.0 3

Gruyere)

Past. proc. cheese Same as
foods; past. proc. pasteurized
cheese foods with process
fruits, meats, etc.

Past. proc. cheese Soft, high
spreads; past. proc. moisture,
cheese spreads with incl. cream
fruits, meats, etc. spreads 25-11 6.0 3

Less soft,
incl. Blue 26-11 e.O 3
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TABLE l.-(continv,ed)

AGB OR JJXTBNT

01' CURING;

OTHER DlCTAILS

BtI'FnB l'OB

OPT. pH

(9.85-10.20)
PBJlICIPlTANT

CRJTERION.

IIXPERIMENT.u..

PHENOL

..QUlV.<LE......

mml1/0.25 g.

Cold pack, club; Mild to me-
cold pack cheese dium flavored,
foods; cold pack soft 26-11 6.0 3
cheese foods with
fruits, meats, etc. Sharp, firm 27-11 6.0 3

~ Values higher than those shown indicate under-pasteurization.
Grams Ba(OH), • 8H,O and HoBO. respectively. per liter.

< Grams ZnSO.· 7H,O and CuSO.· 5H,O respectively. per 100 mI.
d Grams ZnSO.· 7H.O per 100 mI.
e See a.lso more sensitive modification in text (p. 90), alternative.
, Eight parts of 25-11 buffer plus 2 parts of water.

TABLE 2.-Phosphatase test modifications for various dairy
products other than cheese

BUFFER ll'O8
CRITERION, IIXP1!lRJMENTAL,

PRODUCT
QUANTITY 01'

OPTIM.UM pH PRECIPITANT
BAMPLJJ

(9.85-10.20)
PHENOL IlQUlVALENTL

Milk: mmg
Fresh 1 ml. 25-11b (5+5)< 3.0-O.6d 2/0.5 ml.
Old or slightly

sour 1 ml. 25-11 6.0- 2/0.5ml.
Cream:

Fresh 1 ml. or 1 g. 25-11 (5+5) 3.0-0.6 2/0.5 ml. or 0.5 g.
Old or slightly

sour 1 ml. or 1 g. 25-11 (8+2) 4.5 2/0.5 ml. or 0.5 g.
Ice cream mix 1 ml. 25-11 (8+2) 4.5-0.1 2/0.5 mJ.
Sherbet mix 1 ml. 25-11 (5+5) 3.0-0.6 2/0.5 ml.
Chogolate drink 1 ml. 25-11 (8+2) 4.5-0.1 2/0.5ml.
Butter 1 g. 18-8 6.0 2/0.5 g.
Sweet buttermilk 1 mI. 25-11 (5+5) 3.0-0.6 2/0.5ml.
Cultured butter-

milk and fer-
mented drinks:

Medium acid 1 mJ. 25-11 6.0 2/0.5 ml.
Very acid,

pH <4.5 1 ml. 26-11 6.0 2/0.5 ml.
Goats' milk' 3 ml. 27-11 7.5-0.1 1/1.5 ml.
Cheese whey 1 ml. 25-11 (5+5) 3.0-0.6 2/0.5 ml.

.. Values higher than those shown indicate under-pasteurization.
b Grams Ba(OHk8H.O and HoBO •• respectively. per liter.
• Five parts of 25-11 buffer plus 5 parts of water.
d Grams ZnSO.·7H,O and CuSO,·5H.0. reepectively, per 100 mi.
• Grams ZnSO,-7H,O per 100 mI.
, Four-hour incubation period; use 7.0 mI. of filtrate and add 3.0 mI. of color development buffer I-b.
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PHOTOMETRIC DETERMINATION

To read the color in aqueous soln, use a filter with maximum light transmission
in the region of 610 mIL wave length.

To read the color in butyl alcohol, extract the color as described above and
centrifuge the Iilample for 5 min. to break the emulsion and to remove the moisture
suspended in the alcohol layer. A Babcock centrifuge can be adapted for this purpose
by making special tube holders as follows: Slice a section t inch thick from a rubber
stopper of suitable diameter to fit into the bottom of the centrifuge cup. Glue to
gether two cork stoppers of appropriate diameter, bore through the center a hole
of proper size to hold the tube snugly, and insert the double cork section into the
cup. After centrifuging, remove nearly all of the butyl alcohol by means of a pipet
with a rubber bulb on the top end. Filter the alcohol into the photometer cell and
read with a filter with maximum light transmission in the region of 650 mIL wave
length.

If more than approximately 4 ml of butyl alcohol is required for the photometer
used, conduct the test in a larger tube and extract the color, in both the test and
the standards, with the necessary quantity of butyl alcohol rather than with 5 ml
specified above.

SAMPLING

1. Milk and other fluid products.-Mix the product well, pour several ml into a
small tube, stopper the tube, and keep it in a refrigerator.

2. Hard cheese: Take a sample from the interior with a clean Roquefort trier,
place in a small tube, stopper the tube, and keep it in a refrigerator.

3. Soft and semi-soft ripened cheese.-Harden the cheese by chilling it in the freez
ing chamber of a refrigerator. Taking special precautions to avoid contaminating
the sample with phosphatase that may be present on the surface, use either of the
following methods for sampling:

(a) Cut a portion from the end of the loaf or from the side of the cheese, extend
ing in at least 2 inches if possible or to a point somewhat beyond the center in the
case of a small cheese. Cut a slit 1- to f inch deep at least halfway around the portion
and midway between the top and bottom. Break the portion into two parts, pulling
it apart so that it breaks on a line with the slit, being careful not to contaminate
the freshly exposed, broken surface. Remove the sample from the freshly exposed
surface at or near the center of the cheese.

(b) Remove the surface of the area to be sampled-e.g., the end and the ad
jacent sides-with a clean knife or spatula, to a depth of t inch. Clean the instru
ment and hands with hot water and phenol-free soap and wipe them dry. Remove
the freshly exposed surface to a similar or greater depth, and repcat the cleaning.
Then take the sample from the center of the freshly exposed area, preferably at or
near the center of the cheese in the case of a small cheese.

4. Process cheese, spreads, butter, and other non-fluid products.-Take the sample
from beneath the surface with a clean knife or spatula.

5. Ice cream and sherbet.-Melt the portion removed and allow it to remain
melted for an hour or longer before testing, testing it as a fluid product.

Avoid the use of samples contaminated with mold.
6. Preservation.-If a preservative is necessary, for liquid products add 1 to

3 per cent of chloroform; for solid products put 1 to 3 ml of chloroform in the con
tainer, cover with a plug of cotton, insert sample and stopper container tightly.
Label preserved samples: "Poison, preservative added."

CONDUCTING THE TEST

The chemical principles involved in the detection and measurement of milk
phosphatase activity are the same for all dairy products. Some modifications,



88 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 31, No.1

described below, have been found necessary for different dairy products, because
of their differences in physical properties, compositions, and especially buffering ca
pacities.

Cheese:

Step 1. Weigh, on a clean balance pan or watch glass, a 0.50-g sample (preferably
in duplicate) and place in a culture tube 16 or 18 X150 mm. Similarly, weigh an
other sample and place in a tube M a control or blank. If the cheese is sticky,
weigh the sample on a piece of wax paper about 1 Xl inch and insert the paper with
the sample into the tube. Macerate the blank and the test with a glass rod about
8X180 mm.

Step 2. Add to the blank 1.0 ml of the appropriate (Table 1) barium buffer I-a
(without substrate added), macerate with the rod, leave the rod in the tube, heat for
about a minute to at least 85°0 (185°F) in a beaker of boiling water with the
beaker covered so that the entire tube is heated to approximately 85°0, cool to
room temperature, and macerate again with the rod.

Step 3. Add to the test 1.0 ml of barium buffer substrate 2-a or 2-b (Table 1) and
macerate.

From this point, treat the blank and the test in a similar manner.
Add 9.0 ml of the appropriate barium buffer substrate 2-a or 2-b (total, 10.0 ml

added), and mix. The rod may be left in the tube during incubation; if it is removed
at this point, cut a piece of filter paper ca 1 X 1 inch, wrap and hold it tightly around
the rod, rotate the rod while withdrawing it from within the tube so as to wipe the
rod clean, insert the paper with the adhering fat into the tube, and stopper the tube.

Step 4. Incubate in a water bath at 37-38°0 for 1 hour, mixing or shaking the
contents occasionally.

Step 5. Place in a beaker of boiling water for nearly a minute, heating to ap
proximately 85°0 (use a thermometer in another tube containing the same volume
of liquid), and cool to room temperature.

Step 6. Pipet in 1.0 ml of the zinc precipitant 3-c for ripened cheese, or the zinc
copper precipitant 3-b for unripened cheese, and mix thoroughly (pH of mixture,
9.G-9.1).

Step 7. Filter (5-cm funnel, 9-cm Whatman No. 42 or No.2 paper recommended),
and collect 5.0 ml of filtrate in a tube, preferably graduated at 5.0 and 10.0 ml.

Step 8. Add 5.0 ml of color development buffer I-b (pH of mixture, 9.3-9.4).
Step 9. Add 4 drops' of BQO, mix, and allow the color to develop for 30 min

at room temperature.
Step 10. Determine the intensity of blue color by either of two methods:

a. With a photometer: Read the color intensity of the blank and that of the test,
subtract the reading of the blank from that of the test, and convert the result into
phenol equivalents by reference to the standard curve described under "Phenol
standards." The butyl alcohol extraction method ordinarily is unnecessary when
using a photometer.

b. With visual standards: For quantitative results in borderline instances, e.g.,
tests yielding 0.5 to 5 units of color, extract with butyl alcoholS-b. Add 5.0 mlof
the alcohol and invert the tube slowly several times, centrifuge if necessary to in
crease the clearness of the alcohol layer, and compare the blue color with the colors
of standards in the alcohol.

With samples yielding more than 5 units, compare the colors in aqueous tests
with those of aqueous standards.

Step 11. Dilution method for quantitative results: In tests that are observed to be

I For merely detecting under-pasteurization in testing unripened cheese, 2 drops are sufficient, pro
vided the visual standards likewise are prepared with 2 drops.
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strongly positive during color development-e.g., 20 units or more-in which 4 drops
of BQC may be much less than sufficient to combine with all of the phenol, pipet an
appropriate proportion of the contents into another tube, make up to 10.0 ml with
color dilution buffer l-c, and add 2 drops more of BQC in the case of an unripened
product or 4 drops in the case of a ripened product. With each test, dilute and treat
the blank in the corresponding manner. Dilute each strongly positive test thus until
the final color is within the range of the visual standards or photometer. Allow
30 min. for color development after the last addition of BQC, and make the reading
at the end of the 30-min. period. To correct, multiply by 2 for a 5 +5 dilution, by
10 for a 1 +9 dilution, and by 50 for a 1 +9 followed by a 2 +8 dilution.

Alternatively, to reduce the amount of yellow off color, add 2 instead of 4 drops
of BQC after each dilution, and allow the color to develop. Then test the com
pleteness of color development by adding a third drop. Repeat the dilution pro
cedure until the addition of an extra drop does not cause any further increase in the
amount of blue color.

Step 12. Calculation and evaluation of result: When using 0.5 g of solid sample and
adding a total of 11.0 ml of liquid, multiply the value of the reading by 1.1 to convert
it to units of color or phenol equivalents per 0.25 g of cheese. The result, if desired,
may be converted to phenol equivalents per 1 g. by multiplying by 4.4. Evaluate
the result by comparing it with the criteria of pasteurization in Table 1.

Milk and other fluid products:

Step 1. Pipet a 1.0-ml sample (preferably in duplicate) into a tube and pipet 1.0
mI into another tube as a control or blank. In testing cream, the sample may be
weighed (1.0 g) if desired; in testing goats' milk, pipet in a 3.0 ml sample (Table 2).

Step 2. Heat the blank to the temperature indicated under "Cheese: Step 2,"
and cool to room temperature. From this point, treat the blank and the test in a
similar manner.

Step 3. Add 10.0 ml of barium buffer substrate 2-a or 2-b (Table 2), stopper the
tube, and mix.

Steps 4 to 11, inclusive. Follow the directions given for the corresponding steps
under "Cheese" above, substituting the appropriate precipitant (Table 2) in Step 6,
and, for merely detecting under-pasteurization, using 2 rather than 4 drops of BQC
in Step 9.

Step 12. Calculation and evaluation of result: When using 1.0 ml of fluid sa.mple
and adding 11.0 ml of liquid (total liquid 12.0 mI, 5.0 ml of filtrate used), multiply
the value of the reading by 1.2 to convert it to phenol equivalents per 0.5 ml of sam
ple. If desired, the result may be converted to phenol equivalents per 1 ml by multi
plying by 2.4. Evaluate the result by comparing it with the criteria of pasteurization
in Table 2.

Butter:

Step 1. Weigh, on a piece of wax paper about 1 X 1 inch on a balance, a 1.0-g
sample (preferably in duplicate) and insert the paper with the sample into the tube.
Similarly, weigh another sample and place in a tube as a control or blank.

Step 2. Heat the blank to the temperature indicated under "Cheese: Step 2."
and cool to room temperature. From this point, treat the blank and the test in a
similar manner.

Step 3. Add 10.0 ml of barium buffer substrate 2-a or 2-b (prepared with 18-8
barium buffer, Table 2), stopper the tube, and mix.

Steps 4 to 11, inclusive. Follow the directions given for the corresponding steps
under "Cheese" above, mixing the contents frequently and thoroughly during incu
bation, substituting the appropriate zinc precipitant (Table 2) in Step 6, and,
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for merely detecting under-pasteurization, using 2 rather than 4 drops of BQC in
Step 9.

Step 12. Calculation and evaluation of result: When using 1.0 g of butter and
adding 11.0 ml of liquid, multiply the value of the reading by 1.1 to convert the
result to phenol equivalents per 0.5 g of butter. Evaluate the result by comparing
it with the criterion of pasteurization in Table 2.

MODIFICATIONS FOR DIFFERENT CHEESES

AND OTHER DAIRY PRODUCTS

Different dairy products, and different kinds of cheese and cheeses of different
ages, have different buffering capacities, and therefore some of them require modifi
cation of concentrations of the reagents. The modifications of the barium buffer
needed to produce optimal pH conditions during incubation (9.85-10.20), and of
the precipitant to yield uniformly clear filtrates and to minimize interference during
color development under optimal pH conditions (9.3-9.4), are specified in Tables
1 and 2.

With some samples, especially cheese samples of unknown history, slight devia
tions from the optimal pH range may occur, but such deviations do not very ma
terially affect the results. For example, pH values as low as 9.6 or as high as 10.35
during incubation have been found to result in an average decrease of not more than
20 per cent below the maximum in the quantity of phenol liberated. The use of the
25-11 buffer substrate with samples for which the 27-11 buffer substrate is specified
yields pH values not lower than 9.8.

A trace of cloudiness in the filtrate, following the use of the precipitant as pre
scribed, indicates that the concentration of barium hydroxide in the buffer was not
sufficiently great, i.e., that the buffer substrate was not sufficiently alkaline. For
example, the 25-11 buffer diluted 5+5 with water, for use with fresh milk, may
yield a cloudy filtrate if used with old milk having a pH below approximately 6.0,
or with milk that has soured, and the test should be repeated with a more concen
trated buffer and precipitant. Likewise, the 25-11 buffer, for use with unripened
cheese, may yield a cloudy filtrate if used with ripened cheese, indicating that the
concentration of the buffer used was not sufficient. Increasing the concentration of
zinc sulfate in the precipitant also eliminates turbidity of the filtrate.

In testing cheese of unknown history or age, information as to the percentage
of solids, especially the nonfat solids, is useful as an indication of the correct buffer
to use; cheese with a relatively high percentage of nonfat solids generally requires
the use of a relatively concentrated buffer to adjust the pH of the mixture correctly.

For precise quantitative results on unknown samples, adjust the pH to 10.0
10.05 for the incubation.

Cottage cheese curd is heated in the presence of considerable acid during manu
facture, and therefore its phosphatase values are comparatively low. Alternatively,
to increase the sensitivity of the test on cottage cheese, apply the following modifi
cations: Use a 1.0-g sample, 27-11 buffer substrate, 2-hour incubation, 6.~.1 pre
cipitant, and a pasteurization criterion of 2 units per 0.5 g.

Phosphatase activity is much less in goats' milk than in cows' milk. The details
of a modification designed to increase the sensitivity of the test applied to goats'
milk are specified in Table 2.

To test concentrated milk products, reconstitute the product with water to its
original concentration of milk solids and test in the manner specified for the original
product.

To test for the presence of microbial phosphatase, which is indicated by blue
color in the blank prepared as directed above, repeat the determination, adding 1 ml
of the appropriate barium buffer (without substrate) to the blank and heat it for
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5 min. in boiling water in a covered beaker. If the blank treated thus is negative, it
indicates that the blue color in the original blank was due to microbial phosphatase,
i.e., a "false positive" sample.

PRECAUTIONS

The length of time that the crystalline disodium phenyl phosphate and the BQO
powder will remain stable can be increased greatly by keeping them in the freezing
chamber of a refrigerator.

The glassware, stoppers, and sampling tools should be scrupulously clean, and it
is desirable to soak them in hot, running water after cleaning.

The bottles containing solid barium hydroxide and the barium buffer must be
kept stoppered tightly to prevent absorption of carbon dioxide.

Phenolic contamination from plastic closures on reagent bottles has been en
countered, and therefore the use of plastic closures should be avoided. Rubber
stoppers should not be used in flasks in which butyl alcohol is stored. Glass or cork
stoppers should be used.

(2) The tentative methods for phosphatase test for pasteurization,
sections 22.43-22.57, were deleted.

(3) The following was adopted as tentative as a rapid screening method.

MOISTURE IN CHEESE

Weigh 2-3 g of prepared sample into moisture dishes with tight fitting covers.
Partially dry on the steam bath with lids removed and then insert in a forced draft
oven which has come to equilibrium at 130 ± 1°0. Dry for 1.25 hours (with covers
entirely off), cover tightly, remove from oven, cool, and weigh.

(4) The following method was adopted as tentative.

BUTTER

Preparation of Sample-Mechanical Stirrer Method

EQUIPMENT

(a). A cylindrical jar holder mounted on the shaft of a hand centrifuge or similar
apparatus for rotation of the jar on a vertical axis by means of a crank and trans
mission mechanism (See Fig. 1). The sample container must be cylindrical.

(b). A common steel spatula with wooden handle and fairly stiff blade at least
Ii" wide by 5" long with blade shaped to fit the jar as indicated in Fig. 2.

PREPARATION

Warm the sample in the closed sample jar to a temperature of about 25°0,
avoiding liquefaction of any portion to the extent that oily and aqueous phases
separate. The most easily managed samples are those that have been warmed to
room temperature overnight, but it is not essential that the entire contents of the
jar be thus uniformly tempered, provided all parts are at least in a plastic state. In
principle the sample should be warmed only enough to permit initiation of mixing.

Place the jar in the jar-holder and wedge it in position with shims of corrugated
pasteboard. Remove the cover and scrape off any butter adhering thereto with the
back of the spatula blade. Immerse the blade in the jar with the edge against the
side, holding it at a slight angle from the vertical and the plane of the blade at a
slight angle to the radius. Operate the crank with the other hand, slowly at first,
increasing speed as lumpiness decreases. In a short time the lumpiness disappears
rather abruptly, and from this point on tilt the spatula occasionally on its horizontal
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axis as illustrated in Fig. 2, move it back and forth to bring the toe of the blade a
little past the axis of rotation, then up and down against the side of the jar, so twi~ted

on its vertical axis as to throw the material first to the side and then to the center of
the jar. After lumpiness disappears a mixing time of one minute is normally ade
quate. When mixing has been completed wipe off the blade against the mouth of the
jar and replace the cover promptly. Start the analysis without undue delay-in no
case later than one hour after mixing.

(5) The following editorial change was made in the method for fat in
ice cream and frozen desserts, section 22.149 (p. 343), line 4.

After "60" add "for 20 min with occasional shaking" and add "cool
and" before "Proceed."

(6) The following editorial change was made in the official method for
added water in milk:

Section 22.28(a) (p.31l), line 8, after "suspected" add "Scale readings
are identical on Bausch & Lomb refractometers except those bearing
serial numbers 4000 to 10000, in which case readings of 38.6 and 39.6
correspond, respectively to 39 and 40 on the Zeiss instrument (Zeiss
scale=B&L scale times 1.0092)."

Section 22.29(a) (p.312), line 3 after "H20" add "Scale readings are
identical on Bausch & Lomb immersion refractometers except those
bearing serial numbers 4000 to 10000 in which case a reading of 37.9
corresponds to 38.3 on the Zeiss instrument."

Section 22.30 (p.312), line 5 after "H20" add "Scale readings are
identical on Bausch & Lomb immersion refractometers except those bear
ing serial numbers 4000 to 10000, in which case a reading of 35.6 corre
sponds to 36 on the Zeiss instrument."

(7) The following editorial changes were adopted in section 22.33
(p. 314) of the cyroscopic method for added water in milk.

Insert "depression" after "point" line 6, p. 316.
Delete "depression" in line 9 and in 3rd line from end of method,

p. 316.
(8) The sediment test, sections 22.40-22.42, was dropped.
(9) The following method from "Standard Methods of Milk Analysis,"

American Public Health Association, was adopted as tentative.

SEDIMENT IN FLUID MILK

A.. COLLECTION OF SA.MPLE

(a) Mixed Sample Method.-Use 1 pt. samples. A retail pint bottle is satisfactory.
Thoroly mix the milk in bulk containers before removal of the test portion. Where
quart or other sizes are involved, including 10 gal. cans, transfer with a small
strainer all floating extraneous matter, such as flies, hairs, large Chunks of dirt, etc.,
if any are present, to the mounted disc. B (g). Avoid contamination of the milk witk
dirty stirrers or by any other means.

(b) OjJ-boUom Method.L-Use 1 pt. samples but do not disturb the bulk milk

1 J. Amer. Public Health Assn., 37, 728 (1947).
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except as needed to insert the tester carefully to the bottom of the container and
remove therefrom the 1 pt. portion, C (b). Where quart, or other sizes, are involved,
including 10 gal. cans, transfer with a small strainer all floating extraneous matter,
such as flies, hairs, large chunks of dirt, etc., if any are present, to the mounted
disc, B (g). Avoid contamination of the milk with dirty stirrers or by any other
means.

B. APPARATUS AND MATERIALS

The tester should be of simple construction, easily cleaned and quickly adjust
able between samples so as to permit the sanitary removal of the used disc and the
replacement therein of the unused disc. Before use, check the tester for duplicability
of results, B (e). Milk must not by-pass the filter disc.

(a) Sediment testers for mixed sample method.-Pressure gravity or vacuum types
may be used.

(b) Sediment testers for off-bottom method.-Single unit type for intake of 1 pt. of
milk on the up stroke of the plunger and discharge through the disc on the down
stroke, or, two-unit type, one for removal of 1 pt. of milk from the bottom of the
can and the other to filter the sample. Sampling device for the off-bottom method
must be designed to permit insertion to the bottom of the milk can. Milk enters the
tester through an opening measuring 1 in. in diameter.

(c) Cotton sediment discs."-Provide speciallintine cotton discs, diameter 1~ in.,
for use over a flat wire screen in the tester so as to expose a filtration area at the
center measuring Ii in. in diameter. Testers and discs usually can be purchased
from dealers in dairy supplies.

(d) Preparation of standard sediment discs.-Make a uniform mixture of oven
dried (100°.) materials which meet the following screening specifications:

Per cent
53

2
27
14

4

Moisten 2 gm of the above mixture with 4 ml of 1 % aerosol soln or other suitable
wetting agent, and 46 ml of 0.75% gum soln such as gum arabic, and then make up
to 100 ml with a 50% by weight sucrose soln. Mix thoroly, transfer a 10 ml portion
(200 mg of standard sediment) with a large tip, graduated pipette to a flask and
make up to a liter with 50 % by weight sucrose soln. When thoroly mixed, each ml
contains 0.2 mg of sediment. Add definite volumes of the sediment mixture to ! pt.
of filtered milk. Mix thoroly and pass the mixture thru a standard sediment disc
with a filtering area measuring Ii in. in diameter. Wash the container promptly
with ~ pt. of filtered milk. For a permanent record, mount and spray the disc with
40% formaldehyde or with a soln containing 2.5 g menthol and 2.5 g thymol made
up to 100 ml with alcohol. Following the above method, prepare a series of discs
containing the sediment remaining from 0.0, 0.2, 0.5, 1.0, 2.0, 3.0, 4.0, 5.0, 6.0, 7.0,
8.0, 9.0, 10.0, 12.0, and 14.0 mg of the standard mixture. Identify each disc on the
permanent record with the amount of sediment in milligrams used to prepare the
pad.

(For the purpose of comparison, the entire series of discs may be used. It will
usually be found more convenient to select a few discs denoting the variations in
grade which are applicable to the particular investigation being made. Where grad
ing charts are prepared and where reports are made, the chart and report must indi-

, J. Milk Tech., 7. 260 (1944).
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cate whether the mixed sample or off-bottom method has been used. If standards
are to be handled or to be used for any appreciable length of time, place them under
glass, transparent plastic sheets, or other suitable materials. In using standards,
the sediment discs of the sample tested should be graded to the nearest standard
sediment dise whether the actual amount of sediment is above or below the stand
ard. Gross pieces of material, such as whole flies, large chunks of manure, etc.,
should be disregarded in grading the pads, but should be plainly listed in connection
with each pad on which they occur.)

(e) Checking sediment testers.-Because of mechanical variations in sediment
testing devices, check each tester frequently for duplicability of results as directed
below.

To c"heck the sediment testing devices, proceed as follows: Measure the actual
amount of milk delivered to make sure that 1 pt. is withdrawn and passes thru the
disc. Thoroly mix 2 gm of the oven-dried mixture described in B (d) with 4 ml of 1 %
wetting agent soln and 46 ml of 0.75% gum soln, such as gum arabic, and then make
up to 100 ml with a 50% sucrose soln. Mix thoroly and transfer 10 ml with a large
tip, graduated pipette to 10 gal of clean filtered water in a clean milk can. Alter
thoroly agitating the mixture, remove a 1 pt. portion with a clean pint measuring
device and filter the pint mixture, water, and sediment, thru a Ii in. diameter area
of a standard lintine disc mounted in a BUchner, or other suitable funnel, of proper
size. After thoro agitation again, remove a pt. sample with the sediment testing
device from the same can and pass it thru the lintine disc in exactly the same
manner as used in milk testing. This procedure is to be followed for testers used
for mixed sample and off-bottom methods. Repeat this operation several times with
the tester to determine whether or not all discs obtained in this manner are com
parable with the disc obtained by filtering thru a BUchner funnel as described above.

(f) Photograph of sediment disc standards.-Photographic standards may be used
as a guide in grading sediment pads. Preferably, use actual discs as directed in
B (d). A photograph showing the complete range, as there described, is obtainable
at $1.50 each from the American Public Health Association, 1790 Broadway, New
York 19, N. Y. Do not use photographs which have become faded, stained, soiled,
or otherwise damag.ed.

(g) Use of discs.-Discs may be mounted on special size paper or placed indi
vidually in transparent waxed envelopes. Place the disc on the paper or in the en
velope while still moist with milk. As the milk dries, it serves as an adhesive. To pre
vent decomposition, observe spraying treatments in B (d). Spray the discs with a
40% formaldehyde soln or with a soln containing 2.5 gm menthol and 2.5 gm thy
mol, made up to 100 ml with 95 % alcohol. Do not use glue to affix the disc to the
paper. If the discs become detached, moisten with a few drops of water and re
mount. Protect discs from contamination.

C. DIRECTIONS

(a) Mixed Samples.'-Pass a 1 pt. sample, taken from the well mixed milk, thru a
properly adjusted, firm cotton lintine disc held in correct position in the sediment
tester. Milk varies considerably in its rate of flow through the lintine discs. Pas
teurized milk may be more difficult to filter than raw mille Other factors influencing
the rate of flow are the temperature, fat content, the degree of clumping of the fat
globules, stage of lactation, the presence of mastitic milk, and the amount of sedi
ment in the sample.

Remove disc from tester, mount and identify. Grade by comparison with stand
ard discs as provided in B (d). Always indicate on report whether pad is graded
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when wet or when dry. The character of the sediment may be determined by micro
scopic examinations.

(b) Off-bottom Samples.-For either type of off-bottom tester, the pt. sample is
taken not more than t in. off the bottom of the unstirred can of milk while the sam
pling device is moved diametrically across the bottom of the can. Take the sample on
the up stroke of the plunger, synchronizing the withdrawal of a full pint with the
movement of the head of the tester once completely across the bottom of the can.
To do this, push the head of the tester away as the plunger is pulled up in the tube
to suck in the pint sample. Proceed as directed in C (a) after "Remove disc from
tester...."

23. EGGS AND EGG PRODUCTS

No additions, deletions, or other changes.

24. FISH AND OTHER MARINE PRODUCTS

The following method was adopted as tentative.
INDOLE IN SHRIMP, OYSTERS, AND CRABMEAT

APPARATUS AND REAGENTS

Color Reagent.-Dissolve 0.4 g p-dimethylaminobenzaldehyde in 5 ml acetic
acid and mix with 0.92 ml phosphoric acid and 3 ml HCl. The purity of the p-di
methylaminobenzaldehyde exerts a strong influence on the intensity of the reagent
blank. The yellow commercial reagent must be purified as follows:

Dissolve 100 g p-dimethylaminobenzaldehyde in 600 ml dil. HCI (1 +6). Add
300 ml water and precipitate the aldehyde by slowly adding 10% NaOH soIn with
vigorous stirring. As soon as the precipitated aldehyde appears white, stop the addi
tion of the NaOH, filter and discard the precipitate. Continue the neutralization
until practically all of the aldehyde has been precipitated. The neutralization
should not be carried to completion since the last 4-5 g of aldehyde are inclined to
be colored. Filter and wash the precipitate with water until the washings are no
longer acid. Dry the aldehyde, which should be practically white, in a desiccator.

Acetic Acid.-C. P. If this reagent gives a pink color with the color reagent,
purify by distilling 500 ml in all glass still with 25 g KMnO. and 20 ml H 2SO•.

Chloroform.-U.S.P.
Sodium Sulfate.-Saturated aqueous solution.
Hydrochloric Acid.-Dilute 5 ml cone. HCl to 100 ml with water.
Standard Indole Soln.-Weigh accurately 20 mg indole into a 200 ml vol. flask

and dilute to mark with alcohol. Keep stock solution under refrigeration and do not
use after two weeks.

Distillation Apparatus.-Use a separate steam generator for each unit. Steam
generator may be made from 1 liter Erlenmeyer flask and connected to all-glass
steam distillation apparatus with minimum use of rubber tubing. Distillation flask
(capacity not less than 500 ml) is connectem. to straight bore condenser through a
spray trap. A 500 ml Erlenmeyer flask is an effective receiver. Foil covered rubber
stoppers may be used in absence of all-glass apparatus. (Unprotected natural or
synthetic rubber connections and stoppers cause variable distillation blanks.)

Note: Guard against traces of chlorine in the distilled water since they
may partly or entirely inhibit the development of the indole color.

PREPARATION OF SAMPLE

Crabmeat:
Weigh 25 g or 50 g of drained crabmeat (depending upon the amount of indole

expected) into a Waring blendor, add 80 ml water and mix for several min. until a
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smooth homogeneous mixture is obtained. Transfer quantitatively to the distillation
flask, using a minimum of wash water to rinse the mixing chamber.

Oysters:

Weigh 50 g of drained oyster meats into a Waring blendor, add 80 ml water and
mix until a smooth homogeneous mixture is obtained. Transfer quantitatively to the
distillation flask, using a minimum of wash water to rinse the mixing chamber.

Shrimp:

Weigh 25 g or 50 g of peeled raw or cooked shrimp (depending upon the amount
of indole expected) into a Waring blendor, add 80 ml of alcohol and mix for
several min. until the shrimp are finely divided, and transfer quantitatively the
mixture to the distillation flask, using a minimum quantity of alcohol to rinse the
mixing chamber.

DETERMINATION

Connect flask to steam distillation apparatus and gently apply steam. Care
should be exercised until the distillation is well started in order to avoid excessive
foaming which is encountered occasionally. Apply sufficient heat to the distillation
flask to maintain 80-90 ml volume. Collect 350 ml distillate in ca 45 min. If alcohol
was used in the preparation of the sample, collect 450 ml of distillate. Wash the
condenser with a small amount of alcohol and allow to drain into receiving flask
containing the distillate.

Transfer the distillate to a 500 ml separatory funnel, add 5 ml dilute HCI and
5 ml sodium sulfate soln. Extract successively with 25, 20, and 15 ml portions of
chloroform. Shake each portion vigorously for at least one min. Combine and wash
the 25 and 20 ml chloroform extracts in a 500 ml separatory funnel with 400 ml
water, 5 ml sodium sulfate soln and 5 ml dil. HCI. Save wash water. Filter the com
bined extracts through a plug of cotton into a dry 125 ml separatory funnel. Wash
the 15 ml portion, using the same wash water and combine with the other portions
in the 125 ml separatory funnel.

Add 10 ml of the color reagent to the combined extracts, shake vigorously for
exactly two min. and allow acid layer to separate as completely as possible. Drain
until 9.0 ml have been secured.

Fill to 50 ml mark with acetic acid, mix well, transfer the soln to a suitable pho
tometer cell and measure color photometrically at 560 mI<. The color soln may be
diluted with acetic acid, containing 9.0 ml color reagent per 50 ml of soln, provided
blanks are determined at the same dilutions.

Prepare a standard curve by the above procedure by steam distilling a series of
freshly prepared diluted solutions of standard indole soln. Determine the distillation
blank in a like manner, omitting addition of indole.

25. FLAVORING EXTRACTS

(1) The official method for alcohol, section 25.2 (p.365), was changed by
deleting from "or" to "25.9" and substituting "but measure the sample
used at 15.56° in a pycnometer (Fig. 1 or Fig. 2, p. 192--3) calibrated at
that temperature."

(2) The tentative method for alcohol in ginger extract, section 25.6
(p. 376), was changed to read "Proceed as directed in 16.6(b)."

26. FRUIT AND FRUIT PRODUCTS

No additlions, deletions, or other changes.
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27. GRAINS AND STOCK FEEDS

(1) The following editorial change was adopted in section 27.59 (p. 419):
Insert "Cool, make to measured volume of 50 or 100 ml and mix" before
the last sentence beginning "Compare" line II.

(2) The following method was adopted as tentative:
CALCIUM AND PHOSPHORUS

PREPARATION OF SAMPLE

(a) Proceed as directed under 12.5 to end of paragraph.

(b) Weigh a sample of suitable size (2 grams) into a Kjeldahl flask (500 or 300 ml).
Add 20-30 ml of concentrated nitric acid and boil gently until all of the easily
oxidizable matter is oxidized (30-45 minutes). Cool the soln somewhat and add
10 ml of perchloric acid (70-72%). Boil very gently, adjusting the flame until the
soln is water-white or nearly so, and dense white fumes appear. Use particular care
not to boil to dryness at any stage in the procedure. Cool slightly, add 50 ml of dis
tilled water, and boil to drive out any remaining nitrogen fumes. Cool, dilute, filter,
and make to volume in a 250 ml flask.

DETERMINATION

Calcium.-With soIn prepared as above, proceed as directed in section 27.47
beginning "Pipet 25 ml ... ," line 4.

Phosphorus.-With soIn prepared as above, proceed as directed in section
2.12(a).

(3) The following method was adopted as tentative:

FAT IN FISH MEAL

Weigh 4--5 g of the meal to the nearest 0.01 g into an alundum or paper ex
traction thimble, cover with light layer of cotton, and extract in a continuous ex
tractor for 16 hours with acetone.

At the end of this extraction period, distill off acetone until volume in flask is
10-15 ml. Transfer this oil soln to a 100 ml tared beaker washing flask free of all
oil with fresh acetone and evaporate with a current of warm air. A convenient
method is to place flask on a grill (e.g., over a steam radiator) in front of a small
electric fan.

When no moisture or acetone can be observed, place beaker in a vacuum oven
at 80°C and apply a vacuum of 24 to 25 inches for 1 hour. Transfer to desiccator,
cool, and weigh.

Transfer the extracted meal residue from the thimble to a 150 ml beaker. Re
move any remaining solvent by heating on warm grid and then add 60 ml of 4 N HCl.
Digest for one hour at or near the boiling point on a hot plate, occasionally stirring
with a glass rod, adding water as necessary to maintain volume in the beaker.
(Thoro removal of all acetone is necessary preliminary to this digestion, for other
wise vaporization of solvent will carry meal particles over side of vessel on to hot
plate.) Filter through a 12.5 cm fluted filter. Wash residue on filter until free of acid,
using methyl red indicator on portions of filtrate to follow progress of washing. Place
filter and meal in a 150 ml beaker and dry in air oven at 80-90°C for one hour.
Transfer filter paper and contents to a thimble and extract 16 hours with acetone.
Remove solvent and weigh extract as above. The sum of the weights of extracts
represents total fat.

(4) The following editorial changes were made in the official method,
sections 27.28-27.30, for crude fiber, p. 408:
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27.28
(a) Delete "Contains" substitute ".255 N."
(b) Delete "Contains" substitute ".312 N."
(c) Add to paragraph:

"Gooch grade, medium fiber, acid washed and ignited is usually satis
factory but should be tested for chemical stability and filtering speed be
fore use."

27.29
(c) Delete "appreciable," line 1. Add "Retention can be tested by running
filtrate thru Gooch" after "rapid," line 2.

27.30
Lines 8 and 9-delete "ca every 5 min. in order to mix charge thoroly"
and substitute "frequently until sample is thoroly wetted."

(5) The official method for crude protein, section 27.10 (p. 405), was
changed to read "Determine N as directed under 2.24,2.25, or 2.26. With
products containing 30% of protein or over, proceed as directed under
2.26. Multiply results by 6.25."

28. MEATS AND MEAT PRODUCTS

No additions, deletions, or other changes.

29. METALS, OTHER ELEMENTS, AND RESIDUES IN FOODS

No additions, deletions, or other changes.

30. NUTS AND NUT PRODUCTS

No additions, deletions, or other changes.

31. OILS, FATS, AND WAXES

(1) The S.P.A. method for unsaponifiable residue, section 31.40 (p. 504)
was made official, final action.

(2) The F.A.C. method for unsaponifiable residue, sections 31.37-31.39
(p. 504) was deleted, final action.

(3) The method for squalene, sections 31.41-31.43 (p. 505), was adopted
as official, final action.

32. PRESERVATIVES AND ARTIFICIAL SWEETENERS

(1) The following method was adopted as tentative:
VOLATILE FATTY ACIDS IN BAKERY PRODUCTS

PREPARATION OF SOLUTION

(a) Air-Dried Bread.-For analysis of the air-dried product prepare sample as
directed in section 20.83.

(b) Fresh Bread or Cake.-For analysis of the fresh product or for analysis of
cake, which is often difficult to air-dry without spoilage, pass the sample through a
meat grinder, equipped with a I" hole plate, and reduce to a finely divided con
dition by rubbing through an 8 mesh sieve. Proceed with the analysis promptly.

DETERMINATION

Transfer 25 g of air-dried or 35 g of fresh sample to a 250 ml volumetric flask.
Add 100 ml of H 20 and mix by swirling until all particles are wet and any lumps
are completely broken up. Add 25 ml of ca normal H 2SO" shake for 2 min and
let stand for t hour, shaking occasionally to stir up the particles. Do not allow
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bread to clog in the neck of flask. This can be prevented by avoiding too vigorous
shaking. Wash down with a small amount of water if necessary. Add 15 ml of 20%
W IV phosphotungstic acid, shake for 2 min. and make to volume. Transfer mixture
to centrifuge bottle and centrifuge for 10 min., at 1000-1500 r.p.m. Disregard tur
bidity. Decant (should be about 180 ml) and pipet 150 ml to a 500 ml flask equipped
with water condenser for refluxing. Add ca 1.0 gm Ag280. and heat for 5 min. after
boiling begins. Cool flask under running water to room temperature-reflux con
nected-wash down condenser, transfer contents of flask to a 200 ml vol flask and
make to volume. Mix in a 400 ml beaker with 3-5 gm of filter cell, stir and filter
(8.8. #589 15 cm preferred). Pour back to give best possible clearness. Difficulty in
obtaining a dear filtrate indicates insufficient Ag280•. Test for excess Ag by allowing
a few drops of filtrate to flow into a test tube containing about 5 ml of 5 % N aCI in
1 +3 HNO,. If excess of Ag is not indicated, add more Ag280. (0.2 gm), shake and
filter on a new paper.

Transfer 150 ml of the chloride-free filtrate to the standard distillation flask and
proceed as directed under section 24.11.

Collect only the two initial portions of distillates (50 ml and 200 ml) unless the
ratio of their titers is less than the standard C ratio for propionic acid by more than
0.1. In this case collect two additional 200 ml portions of distillate for calculation of
acids higher than propionic.

Determine formic acid in composite of distillates and correct the titrations for
the titer contributed by this acid. Using the prescribed aliquots, the results in terms
of mg of acid per 100 grams of sample is calculated from the determined ml of 0.01 N
acid in the distillation by means of the following factors: Formic acid-4.09; acetic
acid-5.33; propionic acid-6.58.

(2) The following method was adopted as tentative:

THIOUREA IN ORANGE meE

REAGENTS

(a) Grote's reagent.-Dissolve 0.5 g of sodium nitroprusside in 10 ml of H 20 in
a 50 ml Erlenmeyer flask. Weigh out 0.50 g of hydroxylamine hydrochloride
(NH20H·HCI) and 1 g of NaHCO,. Add the NH20H·HCI to the nitroprusside
soln, give it a single whirl, then add immediately the 1 g of NaHCO, with no agita
tion. Allow the reaction to proceed without any molestation until the evolution of
CO2 subsides to only a small evolution. Then swirl to dissolve any remaining
NaHCOa• When the evolution of CO2 practically ceases, add 0.10 ml (11 small drops)
of bromine. A second evolution of gas occurs. When agitation no longer produces
effervescence make to 25 ml volume with distilled water and filter. Test the reagent
for its efficacy as follows: Dilute 2 ml as in (b), add 1 ml diluted reagent to 10 ml
solution composed of 5 ml reagent (d), 5 ml H 20, and 1 drop acetic acid. A strong
blue color should develop in 5 min. If it does not, new reagent (a) should be prepared
and the test repeated. Allow to stand at room temperature for 5-10 hours to age
the solution. The Boln should be a mahogany brown color. If it is of a greenish cast,
it is not as effective a reagent and soon loses its value. Preserve this stock soln in the
refrigerator and it will keep for several weeks.

(b) Dilute Grote's reagent.-Dilute one volume of the above reagent with 4 vol
umes of water before use and take 1 ml of the diluted reagent for a determination.
The diluted reagent will keep for a day.

(c) Thiourea stock soln.-Dissolve 200 mg of the pure chemical in water and
dilute to 200 ml.

(d) Dilute thiourea soln.-Dilute 5 ml of reagent (c) to 100 ml with water.

APPARATUS

Siphon.-Insert two bent glass tubes in a two-hole cork or stopper, one termina-
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ting just below the stopper and the other long enough to reach the bottom of a
centrifuge bottle when the cork with tubes is inserted in the mouth of the bottle.
Attach another glass tube to the outside end of the longer bent tube by means of a
flexible rubber tube. (The assembly is used to siphon the lower layer from a centri
fuge bottle, and the rate of flow is controlled by squeezing the rubber connection.)

Prepare a cap for the inner tube by moring a hole of the same diameter as the
tube part way through a small cork.

PREPARATION OF SAMPLE

Juice oranges in an ordinary reamer, strain out seeds and pulp, and mix well.
Measure 125 ml into a 250 ml centrifuge bottle, add 70 ml of ethyl ether and shake
well for 1-2 min. Centrifuge the bottle and contents for 10 min. at about 1800 r.p.m.
and remove. Cap the end of the siphon which is inserted in the bottle and lower it
thru the top layer into the lower aqueous layer. Then push off the cork cap with a
glass rod. Lower the tube to the bottom of the bottle with cork in mouth and blow
in the short tube to start the flow of liquid. Carefully siphon off as much of the lower
layer as possible, and control the rate of flow by pressing on the rubber connection.
Stop the flow when material from center emulsion layer begins to enter the tube.
Add a teaspoonful of filtercel to the siphoned liquid, stir well, and filter on a BUchner
funnel with suction, using a Whatman No. 54 or 41 H filter. Warm flask and con
tents to about 40°C. (on steam bath) and again apply suction to remove ether.

Measure 50 ml of the filtrate into a 150 ml beaker and boil down to about 20 ml.
Add 0.5 g MgO and stir until the liquid has a pH of about 8.0, as shown by universal
indicator paper. Immediately transfer the material quantitatively to a 25 ml volu
metric flask, make to the mark, and mix. Filter off the excess MgO immediately,
preferably by suction, and pipet 20 ml of the filtrate into a Majonnier flask contain
ing 4 g of salt. Stopper and shake to dissolve salt.

Extract the sample in the tube alternately, first with a 50 ml portion of isoamyl
alcohol and then with 50 ml of isoamyl alcohol saturated with water. Shake thoroly
each time for 1 min. or longer. Centrifuge in appropriate cups at about 700 or
800 r.p.m. If necessary, add a few glass beads to the tube to bring the interface just
to the bottom of the neck after the first extraction. Decant the isoamyl alcohol layer
each time into a 500 ml separatory funnel. Make a total of seven extractions in this
manner, four with the straight isoamyl alcohol, and three with this solvent saturated
with water. (Prepare water-saturated solvent by shaking well about 300 ml with an
excess of water, drawing off excess water and filtering the alcohol layer.) Extract the
combined alcohol extracts in the funnel four times by shaking well with 120 ml por
tions of water. Draw off the first aqueous extract into a 400 ml beaker and receive
the three succeeding extractions in a separate 600 ml beaker. Add to the contents of
the 600 ml beaker 0.1 ml of sirupy (85 %) phosphoric acid. Evaporate the contents
of the beakers separately by boiling until about 30 ml remains in each. Transfer and
combine the contents of the beakers in a glass stoppered 100 ml graduated cylinder.
Rinse the beakers in succession two or three times with about 4 ml portions of
water. Add 0.4 g of Nil. citrate, shake to dissolve, and make to a total volume of
80 ml, stopper, and mix.

DETERMINATION

Pipet 10 ml of the final sample soln into a test tube about t inch in diameter.
Prepare standards containing 0, 1, 2, and 4 ml of dilute thiourea soln (reagent d)
and make to a total volume of 10 ml with 0.6% Nil. citrate soln. Add 1 or 2 drops of
acetic acid (l + 5) to each tube and 1 ml of diluted Grote's reagent to each tube with
stirring or shaking. Allow the tube to stand 45 min. at 20-25°C. or 15 min. at 45°C.
and read the colors (absorption) in a photometer at 610 millimicrons. Construct a
graph from the standards, plotting photometer reading or extinction against parts
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per million of thiourea. (Each ml of standard represents 10 p.p.m. The reading from
the sample soln gives directly from the graph the parts per million of thiourea ex
tracted.) Multiply this figure by 1.1 to obtain true thiourea in sample, since only
91 % of that originally present is extracted by the procedure.

THIOUREA IN FROZEN PEACHES

REAGENTS

See (a), (b), (c), and (d) of above method for orange juice.
(e) Sodium bisulfite.-Prepare a soln containing 2.5 g of NaHSO. per liter.

PREPARATION OF SAMPLE

Weigh 200-400 g of the frozen sample on a rough balance (0.1-0.2 g sensitivity)
into a tared 800 ml beaker. (Cut the contents of a 1 lb. package into quarter or eighth
portions and select alternate portions for the determination and keep the remainder
as a reserve sample. Several packages can be composited.in this manner if desired.)

Immediately weigh into the beaker containing the sample an amount of NaHSO.
soln equal to half the weight of the sample. (See Note 1). Stir the contents of the
beaker and pour into a blendor (Waring or other suitable type), drain well, and
comminute in the blendor for 20-30 seconds. Return the diluted comminuted sample
to beaker.

Weigh 150 g of this blended material to accuracy of 0.2 g and transfer to a
250 ml volumetric flask and dilute to about 200 ml with water. Remove most of
the air by adding about 4 drops of hexyl alcohol and inserting a two-hole stopper
(No. 0) carrying a small bent glass tube and another straight tube extending about
3 inches into the flask, the end of which is drawn to small bore (near capillary size).
Apply gentle suction to the bent tube and shake flask with rotation. The bore of
the small tube should be large enough so that reduction of pressure is not too great.
If the froth rises in the neck, release vacuum for a moment. Then continue with
suction and rotation until most of air is removed, add 20 ml more of sulfite soln
and then dilute to the 250 ml mark with water. Mix well and pour about 165 ml into
a 250 ml centrifuge bottle. Add 50 ml of ethyl ether to the contents of the bottle,
rotate a few times, then stopper and shake, open once to release pressure, than shake
vigorously for 1-1.5 min. (If preferred, divide the liquid in vol. flask between two
centrifuge bottles and extract each with about 30 ml of ether, etc.)

Place bottle in centrifuge and whirl at about 1800 r.p.m. for about 10 min.
Carefully pour off a little of the top ether layer into a beaker, then inclining the
bottle, push the sludge cake toward the bottom of the bottle with a glass rod and
pour the liquid contents on a cotton filter in a Bunsen funnel. To prepare filter place
a small pledget of cotton in the apex of a 85-100 mm funnel, then insert a piece of
absorbent cotton of half thickness (split sheet), about 3~ inches in diam.

Pipet 100 ml of the lower aqueous filtrate into a 200 ml volumetric flask. (Squeeze
the cotton on the side of the funnel with a rod if necessary to obtain sufficient
filtrate.) Add gradually to the contents of the flask (from a separatory funnel), with
constant shaking, sufficient acetone to bring the contents to the 200 ml mark. As
the surface of the liquid enters the neck of flask, stopper and mix by inverting a few
times before making to mark. Mix contents, cool to room temperature (in bath if
desired), make to mark again, and mix well. (Note: Acetone causes some rise in
temperature.) Let precipitate separate and pour contents of flask into a 250 ml
centrifuge bottle. Add a spoonful of filtereel, stopper, and shake well, then centrifuge
about 8 min. at about 1800 r.p.m. Decant off the supernatant liquid and filter if
unclear. Measure 125 ml of the clear liquid into a 250 ml beaker, add several glass
beads and boil off the acetone on the steam bath. Then boil down to about 35 ml
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on the hot plate, remove and cool to room temperature. Add dropwise a 15% soln
of NaOH until basic and about 2 drops in excess. Add acetic acid (1 +5) with stirring
until just acid and add 2 drops in excess.

Transfer the liquid quantitatively to a 50 ml volumetric flask and make to mark
with water and mix. Pour the contents of the flask into a small beaker or flask (100
125 ml), add a spoonful of filtereel, and mix well by stirring or stoppering and
shaking. Filter the liquid on a 12.5 em folded filter (E. & D. No. 195 is suitable).
Pour through filter again if not clear. The filtrate or final sample soln is designated
F. S.

DETERMINATION

Pipet 10 ml of soln F. S. into a 6-inch test tube. For expected amounts of thio
urea below 20 p.p.m., prepare standards containing 0, 1, and 2 ml portions of soIn
(d) (5 mg thiourea per 100 ml). For amounts from 20 to 50 p.p.m., prepare standards
containing 0,2, and 4 ml of standard soln (d). Add 0.6% Na citrate to the tubes to
make the standards to 10 ml volume, then add 1 drop acetic acid (1 +5) to each
tube (samples and standards). Place a stirring rod in each tube and stir up and down
to mix, leaving rod in tube. Place the tubes in a bath or a room maintained at a
temperature of 20-25°C.

Add with stirring 1 ml of recently diluted Grote's reagent (b) to each tube. Allow
the tubes to stand at the above temperature for 60 min. and read the colors (blue)
of each tube in a photometer, using a I-inch cell and a filter centering at about 610
millimicrons. Designate the reading of the sample as X. Construct a lineal curve
from the standard readings, plotting parts per million of thiourea (1 ml stand. = 10
p.p.m.) against photometer readings. Extrapolate the curve made with 2 and 4 ml
portions of standard soln for amounts up to 50 p.p.m.

A correction of the reading (X) obtained above is necessary since the soIn natu
rally contains some color before the reagent is added. To do this make readings of
the soln F. S. with no added reagent in the same cell and also of distilled water.
Obtain the difference of (F. S.) reading-distilled water reading =(d) and subtract (d)
from the reading X above. X-d=R=corrected reading. From the reading (R) ob
tain the thiourea in p.p.m. in the sample soln (F. S.) by use of the curve. Multiply
the thiourea thus found by the factor 1.065 to correct for the volume increase due to
ether and obtain the true thiourea content of the original sample. (See Note 2).
Repeat the determination (color development) on a smaller aliquot (1-5 ml) for
quantities greater than 50 p.p.m.

NOTE 1

Two hundred g is sufficient sample to be representative and should be used
where a portion is to be reserved. The unused portion of the sample should be main
tained in a frozen condition. It is necessary to add the sodium bisulfite soln immedi
ately to the frozen sample before blending to prevent losses of thiourea due to
attack by the enzymatic systems present. Blending in the Waring blendor whips air
throughout the material and if the enzymes are not inactivated, large losses of
thiourea are likely to occur. The enzymes can also be inactivated by plunging the
frozen sample into boiling water and boiling 3 or 4 min. The action of the enzymes
is slow in the frozen condition where the material is in unbroken cakes or chunks.

NOTE 2

The correction factor 1.065 is to compensate for the solubility of ether in the
aqueous soln. Measurement of 100 ml of soln is made after extraction with ethyl
ether. The latter has considerable solubility in aqueous solutions. In previous meth
ods the presence of NaCI in the soln reduced the solubility of the ethyl acetate to a
large extent and correction was not necessary for this reason.

(3) The following tests were adopted as tentative.
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QUALITATIVE TESTS FOR PRESENCE OF THIOUREA IN ORANGE JUICE

(A) Using the Pentacyanoammonioferrate

Reagent.-Preparation according to Fearon.
Dissolve 10 g of sodium nitrosoferricyanide (nitroprusside) in 40 ml of conc.

NH.OH soln (sp. gr. 0.88) and keep at about O°C. until all the nitrosoferricyanide
has decomposed. This is shown when a few drops of the mixture no longer give a red
color when added to a solution of creatinine in N NaOH. Decomposition is complete
by the end of 24 hours. Remove the precipitate by filtration and precipitate the
residual pentacyanoammonioferrate in the soln by addition of absolute ethanol un
til no further precipitate appears. Collect the precipitate, wash with absolute etha
nol until free of ammonia, and dry in vacuo over sulfuric acid. Keep the solid
reagent in a desiccator over CaCI, in the dark.

Prepare a 1 % soln of the solid in distilled water, expose it to light and air for a
day, and then store in a brown glass bottle in the dark. The reagent is now ready for
use, gains in potency for several weeks, and can be kept for about six months.

PREPARATION OF SAMPLE

Extract a volume of juice with about two thirds its volume of ethyl ether, centri
fuge, and separate lower layer. Stir in some filtercel and filter with suction. Keep
vacuum on for a short time and agitate to remove most of ether.

To about 5 ml of the extracted sample add 5 drops of the reagent above. Note
color. If a blue color does not develop, add about 0.1 N iodine soln a drop at a time,
shaking after each drop. Usually, about 5 drops are necessary to develop maximum
color (blue green). Excess iodine tends to reduce the color.

(B) Qualitative Test with Grote's Reagent

Reagent.-Use that given above in quantitative method for orange juice (a), p.100.

TEST

Use extracted sample prepared in (A) above.
To about 5-10 ml of prepared sample add .02 N iodine soln dropwise until a drop

remains and does not disappear for some time. Add a ml or so of diluted Grote's
reagent. A blue green or blue color develops rather gradually in the presence of
thiourea.

(4) The following method was adopted as official, first aGtion.

DETERMINATION OF MONOCHLORACETIC ACID

(Applicable to carbonated beverages and fruit juices containing 5-150 mg CH,CI
COOH in 150 ml).

APPARATUS

Continuous extractor (39.112, Fig. 15).-Make the outer part 45 cm long from 43
mm tubing with side tube issuing 25 cm above the bottom, and fitted with standard
taper, drip tip, joint 24/40. Make the inner tube 40 cm long from 12 mm tubing.
Use a 250 ml conical flask with suitable joint to hold the overflowing ether extract.
Any equally efficient means of extraction may be used.

REAGENTS

Silver nitrate soln.-(l ml = ± 5 mg CH.CI COOH.) Dissolve 9 grams of AgNO.
in water and dilute to 1 liter.

A mmonium sulfocyanate soln.-(l ml = ± 5 mg CR.CI COOR.) Dissolve 4.03 g
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of NH.CNS in water and dilute to 1 liter. Standardize against pure NaCI soln,
3.093 g per liter, which contains 1.8762 g of CI (equivalent to 5 g of monochloro
acetic acid, which contains 1.8764 g of CI).

Ferric indicator.-A saturated soln of ferric ammonium alum.

DETER1IUNATION

In the outer part of the continuous extractor, place such a quantity (not over
150 ml) of carbonated beverage, apple juice, grapefruit or orange juice as contains
5-100 mg of CH.CI COOH. Dilute if necessary to 150 ml, add 3-5 ml of H.SO., mix,
and extract with ether 2-3 hours. Tilt the extractor in such a way as to drain as
much as possible of ether into the flask; disconnect the flask, add 25 mIl N NaOH
in excess of that required to make the water layer alkaline to litmus paper after
shaking, shake, and evaporate the ether on the steam bath until only about 25 ml of
liquid remains, hastening the process by passing a current of air into the mouth of
the flask. Digest on the steam bath for 2 hours or boil under a reflux condenser for
! hour. Add 50 mlof water, 15 ml of HNO., and a known volume of the AgNO. soln
in excess. Shake t-l min, add the ferric indicator, and titrate the excess Ag with the
NH.CNS soln. In the titration, add NH.CNS soln carefully until the pink color
formed fades slowly on mixing. At this point shake the soln for ca 30 seconds and
filter thru a folded filter into a second flask. When the first flask is empty wash down
its walls with ca 50 ml of H.O and add this to the filter after the soln has all gone
thru. When the wash water has passed thru, complete the titration. In the same way,
titrate a quantity of AgNO. soln equal to that added to the sample. The difference
between the two titrations is a measure of the CH.CI COOH.

(5) The following methods were adopted as official, first action.

QUATERNARY AMMONIUM COMPOUNDS

I. Ferricyanide Method.

(For commercial preservatives)

REAGENTS

Buff.er.-Dissolve 130 g of sodium acetate in water, add 42 ml of acetic acid and
make up to 500 mI.

Ferricyanide solution.-Dissolve 6.6 g of K.Fe(CN). in water and dilute to 1 liter.
Zinc sulfate solution.-Disolve 20 g of ZnSO.· 7H.O in 180 ml of water.
Thiosulfate solution.-Dissolve 5 g of NaoS.O.· 5H.O in water, dilute to 1 liter

and standardize (1 ml of 0.02 N =0.02142 g alkyldimethylbenzylammonium chlo
ride, molecular weight 357.

Approximation of Quaternary Ammonium Salt Content

Pipet 1 ml of buffer, 2 ml of ferricyanide solution, and 20 ml of water into each
of 4 small conical flasks. Pipet into them, respectively, 0.5 ml, 1.0 ml, 2.0 ml, and 4.0
mlof sample, mix and filter. Now add 2 ml of sample to each filtrate, mix, and ob
serve.

DETERMINATION

Into a 100 ml Kohlrausch f1ask1 pipet such an aliquot of sample as contains about
0.5 g of quaternary ammonium salt as indicated in Table 1, dilute if necessary to
make the volume 50 ml, add 5 ml of buffer and mix. Then add from a pipet 30 ml
of ferricyanide solution, rotating the flask during the addition. Dilute to the mark

1 In case of a solution containing approximately 0.5 g of the compound per 100 mI, pipet 100 ml into a
200 ml volumetric fla.sk, use 10 ml of buffer. and make the back titration upon 100 or 150 ml of filtrate.
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TABLE I.-Approximation of content of alkyldimethylbenzylammonium
chloride (mol. wt. 357)

SAMPLE ADDED

A B C D

0.5 ML 1.0 ML 2.0ML 4.0 ML

-
Per cent

8.4 or more No ppt. No ppt. No ppt. No ppt.
5 Ppt. No ppt. No ppt. No ppt.
2.5 Ppt. Ppt. No ppt. No ppt.
1.25 Ppt. Ppt. Ppt. No ppt.
1 or less Ppt. Ppt. Ppt. Ppt.

with water and mix. After! hour, filter, discarding the first 10-15 ml of filtrate.
Pipet 50 ml of filtrate into a 500 ml conical flask, add 100 ml of water and 1-2 g of
solid KI. Rotate until the salt is dissolved; add 10 ml of HCI (1 +1), mix, and let
stand for 2 min. Add 10 ml of zinc sulfate soln, mix, and titrate with thiosulfate
soln, adding starch indicator when the iodine color fades to a tinge of yellow. Run
a blank determination including all of the above operations but substituting water
for the sample. Calculate the quaternary ammonium salt content from the difference
in the two titrations.

I I. Method for Bottled Beverages Containing Fruit Juices

APPARATUS

Centrifuge having a head about 12 inches in diameter equipped for accommodat
ing 100 ml portions of sample.

Steam distillation apparatus (see 25.77): Use 500 or 1000 ml distillation flask
fitted with spray tube reaching to within 1 or 2 em of the bottom of flask (all connec
tions standard taper joints), and with plug for steam inlet (to be used during the
early part of the distillation).

Photometer: fitted with color filter 610 m}.' and suitable cell.

REAGENTS

Sodium carbonate solution.-Dissolve 5 g Na2C03 in 500 ml of H 20.
Bromophenol blue.-Use the solid reagent.
Bromophenol blue solution.-Dissolve 40 mg of the dry compound in warm H 20,

cool, and dilute to 100 mL
Sodium sulfate.'-Anhydrous granular (not powdered) reagElnt grade.
Solvents.-Ethylene chloride; petroleum ether.

DETERMINATION

(a) Extraction.-Mix thoroly, and measure out 50 ml or sample in a graduated
cylinder. Filter on a 7 em Buchner funnel and make the filtrate to 100 ml with water
(Soln A). Place the filter paper in a 400 ml beaker and extract with small portions of
alcohol until no more color is extracted and the paper remains white. Transfer the
alcoholic extract to a 500 ml distilling flask, add 10 mg of bromophenol blue, 2 mlof
HCI (1 +1) and 100 ml of H 20. Steam distil as before, collecting a volume of distillate
which is at least 100 ml greater than the volume of alcohol in the extract. Cool the

• Mallinckrodt Sodium Sulfate Anhydrous granulBted A.C.D. was found to be satisfactory.
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residue, transfer to a separatory funnel and wash with 40 ml, 30 ml, and 30 ml por
tions of petroleum ether; pipet 50 ml of ethylene chloride into the separatory funnel
and shake for 3-4 min. Let stand until clear and draw off the lower layer into a
second separatory funnel containing 10 ml of sodium carbonate soln, and shake for
3-4 min. When the two layers separate, observe the lower one. If blue, a quaternary
base is present. Judge from the depth of color whether or not it is suitable for reading
in the photometer. If so, draw off the lower layer into a glass-stoppered flask con
taining 1-2 g of anhydrous granular N802SO. and, after 30 min, read as before in a
suitable cell using a filter centering at 610 miL.

If the color is too deep, acidify the contents of the second separatory funnel with
1 or 2 ml of HCl (1 +1), shake until the contents become yellow, and return to the
first separator. Pipet a second 50 ml portion of ethylene chloride into the first sepa
rator, shake 3-4 min and let stand until the lower layer is clear. (If the sample is
known to contain over 1 mg of quarternary ammonium compound in 100 ml, add
the entire 100 ml of ethylene chloride in the first instance.) Now follow the directions
for (c) " M ea8urement of Color."

Meanwhile, pipet a suitable aliquot (first try 5 ml) of soln A into a separatory
funnel, add 3 ml of bromophenol blue soln and 1 ml of HCI (1 +1); and proceed as
above beginning "pipet 50 ml of ethylene chloride • * * ."

(b) Preparation of the Standard Curve.-Standardize a 1 % soIn of the quaternary
ammonium compound to be determined, using the ferricyanide method. By carrying
out the procedure given below, ascertain the maximum and minimum concentrations
of the chemical which produce, in 50 ml of ethylene chloride, colors of a density
suited to the color-measuring instrument to be employed. Now prepare a set of
three or more standards containing, in 50 ml quantities of the quaternary am
monium compound covering the range between these two points. (If the neutral
wedge photometer is to be used, 0.0 mg, 0.1 mg, 0.2 mg, and 0.25 mg per 50 ml are
suitable standards.)

Pipet 50 ml of each standard into a series of separatory funnels, add to each 3 ml
of bromophenol blue solution and 1 ml of HC!. Pipet 50 ml of ethylene chloride into
each and shake for 2-3 minutes. When clear, draw off each lower layer into a series
of funnels containing 10 ml of sodium carbonate solution, and shake for 2-3 min.
Let stand until clear, draw off into a glass-stoppered flask containing 1-2 g of granu
lar anhydrous N 802SO. and, after 30 minutes, read in the color-measuring instrument,
using the same (or a similar) cell and a light filter centering at 610 miL (a 1" cell was
used in the neutral wedge photometer). If the instrument reads in terms of per cent
transmission, the proper conversion to color density must be made. If, however, it
reads directly in color density, or in scale readings which are proportional to the
density of color (as in the case with the neutral wedge photometer), the readings
may be plotted directly against the concentrations employed.

(c) Mea8urement of color.-Treat each ethylene chloride extract 8eparately' as
follows: Introduce 3D-50 ml of the extract into a separatory funnel containing 10 ml
of sodium carbonate solution. Shake for 3-4 min. When clear, draw off the lower
layer into a glass-stoppered flask containing 1-2 g of anhydrous granular Na,SO•.
Mter 30 min read in a suitable cell using a filter centering at 610 mp..

If the color is too deep for accurate reading, estimate a suitable volume of the
extract to be used as an aliquot; pipet this volume into a 50 ml volumetric flask
and fill to the mark with ethylene chloride. Shake the mixture with sodium carbonate
solution, separate, dry, and read as above. From the quantities of quaternary am
monium compound found in the extracts from the liquid and the solid materials,
calculate to mg per 100 ml of fruit juice.

, When the two ethylene chloride extracts were united for this step, lower results were obtained.
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III. Method for Beer

Place 100 ml of decarbonated beer in the steam distillation flask; add 10 mg of
bromophenol blue and 2 ml of HCl (1+1). Steam distil, collecting about 200 mlof
distillate. Cool the residue, transfer to a separatory funnel, wash with 100 ml and
then with 50 ml of petroleum ether. Then proceed as directed in the method for
Bottled Beverages Containing Fruit Juices, beginning "pipet 50 ml of ethylene
chloride, ...."

IV. Method For Table Sirup

Weigh 20 g of sample, transfer to a 100 ml volumetric flask, mix thoroly,
and make to volume with water. Pipet an aliquot of the soln into a separatory
funnel; add 5 ml of bromophenol blue soln, 1 ml of HCI (1 + 1) and proceed as di
rected in the Method for Bottled Beverages Containing Fruit Juices, beginning
"pipet 50 ml of ethylene chloride, •..."

33. SPICES AND CONDIMENTS

(1) The tentative method for caramel in vinegar, section 33.78 (p. 553),
was deleted.

(2) The following method for starch in mayonnaise and salad dressing
was adopted as official, first action.

STARCH IN MAYONNAISE AND SALAD DRESSING

REAGENTS-See 33.41

DETERMINATION

Determine the total acidity of the prepared sample by 33.51. Place 4-5 g of the
prepared sample in a 500 ml Erlenmeyer flask, add the calculated quantity of 0.1 N
N aOH to neutralize the acid in the weight of sample taken, and add 100 ml of the
CaCI. soln from a pipet. Stopper the flask and swirl gently until all large lumps of
dressing are broken up. Continue as in the me1lhod for starch in mustard products,
33.42, beginning "Add glass beads. Connect to reflux condenser ...." Calculate
percentage of starch from the formula:

M S h g. dextroseXO.9 (100-A)X8
/0 tarc = =--------,---,--'----,-----'--

weight of sample

where A =ml O.lN NaOH used to neutralize acidity of the sample.

(3) The tentative method for starch in mustards, This Journal, 30, 75
(1947), was adopted as official, first action, after the following changes:

(a) Delete the sentence "Filter ... funnel," lines 10 and 11, and substi
tuting "Filter thru an 11 cm circle of absorbent cotton ca ! cm thick
placed in a 60° funnel."

(b) Adding "several glass beads and" between "Add" and "water,"
line 16.

(c) Adding "as possible" after the word "dispersed," line 17.
(d) Correcting "or" to "on" in parenthesis, last line.
(e) Changing "0.8" to "8.0" in the numerator of the formula for calcu

lating the percentage of starch.
(4) The official method for copper-reducing substances in prepared

mustard, section 33.40 (p. 545) was deleted, final action.
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34. SUGARS AND SUGAR PRODUCTS

(1) The following method was adopted as tentative:

UNFERMENTED REDUCING SUBSTANCES IN MOLASSES

Method of Java Sugar Experiment Station·

REAGENTS

(a) Baker's yeast, free from starch.-Fleischmann's, sold in packages of 1 lb. each
by Standard Brands, Inc., was found suitable. It keeps fresh for a few days if kept
in the refrigerator.

(b) Neutral lead acetate soln.-Dissolve 20 g Pb(C2H a0 2)2' 3H20 in H 20 to 100 ml.
(c) Anhydrous potassium oxalate.
(d) Soxhlet soln. See section 34.33 (a) and (b).
(e) Potassium iodide soln.-Dissolve 20 g KI in H 20 to 100 ml.
(f) Dilute sulfuric acid.-5 volumes of water plus 1 volume of cone. H 2SO•.
(g) Standard thiosulfate soln.--o.1 N.-See sections 43.28 and 43.29.

FERMENTATION

Transfer 12 g of blackstrap molasses (or 8 g High-test molasses) to a 500-m!
volumetric flask, using in all 75 ml of H.O. Add 25 g of coarsely chopped, fresh
baker's yeast and mix thoroughly with the molasses soln. Close the flask with
a stopper provided with a delivery tube the other end of which dips about 1 cm
below the surface of H 20 in a beaker; or use any other type of fermentation trap.
Place the flask in a water bath kept at 30°C. and allow to ferment for at least
4 hours, shaking the flask from time to time. When fermentation is complete dilute
with H 20, clarify with 15 mlof neutral Pb(C.HaO.). soln, make to the mark at 20°C.,
add a teaspoonful of Filter-Cel, shake well and filter, discarding the first runnings.
Delead the entire filtrate with ca 0.5 g of anhydrous K.C.O. and filter again with the
aid of Filter-Cel. Test the filtrate for Pb. If necessary add more oxalate and refilter.

DETERMINATION

Transfer 25 ml of the final filtrate to a 250-ml Erlenmeyer flask, mix with 20 ml
of combined Soxhlet soln, and wash the wall of the flask down with 5 ml of H.O,
making 50 ml in all. Add a few pieces'of ignited pumice stone and place the flask on
a wire gauze covered with an asbestos plate which has a hole in the center, slightly
smaller than the bottom of the flask. As the source of heat use either a Bunsen burner
or preferably an electric heater with temperature control. Heat to boiling in 3 min
and boil gently for exactly 2 min longer. Close the flask immediately with a stopper
provided with a Bunsen valve and cool quickly under the water tap to prevent re
oxidation. Add 15 ml of KI soln and then 10 ml of dilute H 2SO•. Titrate the liberated
I at once with 0.1 N Na2S.Oa soln, adding starch indicator toward the end of the ti
tration.

Run a blank with 75 ml of H 20 instead of molasses soln, adding yeast, etc., as
described. Deduct the titer of the sample from the titer of the blank, and find the
mg invert sugar corresponding to the difference, from the table. The result, divided
by 6 (in the case of High-Test molasses, by 4) gives directly the percent of unfer
mentable reducing substances in the molasses, in tenns of invert sugar.

.. "Methoden van Onderzoek bil de Java-Suikerindustrie," 6th ed. (1931), p, 365.
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Milligrams of Invert Sugar Corresponding to Milliliters
of 0.1 N Thiosulfate

0.1 N TBIOSULF.-\TE INVERT SUGAR 0.1 N THIOSULFATE iNVERT SUGAR

ml mg ml mg

1 3.2 14 47.3
2 6.4 15 50.8
3 9.7 16 54.3
4 13.0 17 58.0
5 16.4 18 61.8
6 19.8 19 65.5
7 23.2 20 69.4
8 26.5 21 73.3
9 29.9 22 77.2

10 33.4 23 81.2
11 36.8 24 85.2
12 40.3 25 89.2
13 43.8 - -

(2) The following changes were adopted in sections 34.18 (p. 560), as
official, final (special action).

Change 34.18{a) to 34.18{b); delete the second paragraph beginning
"Verification" and the third paragraph beginning "According"; delete
in sixth paragraph on page 561, line 4, "at 20° before reading is made."
and substitute "at the same temperature (preferably 20°) when the obser
vation is made," and delete "recently" in next to last line; delete in eighth
paragraph, page 561, "basic acetate of lead ... " and substitute "dry
basic lead acetate (Horne's Dry Lead, or 34.19{c»)"; delete ninth para
graph beginning "Whenever reducing"; delete tenth paragraph begin
ning "After" and substitute "Bring the soln exactly to mark at proper
temp., and after wiping out neck of flask with filter paper, add minimum
amount of dry basic lead acetate (34.19{c»), shake to dissolve, pour all
the clarified sugar soln on rapidly acting, air-dry filter. Reject at least
first 25 ml of filtrate and use remainder, which must be perfectly clear, for
polarization."

Change 34.18{b) to 34.18{c) delete "Ventzke" lines 2 and 3 and sub
stitute "Herzfeld-Sch6nrock"; delete "Bureau of Standards" lines 4, 5,
and 6 and substitute "International Sugar."

(3) The following new subsection was adopted as official, final (special
action), as section 34.18{a).

"The saccharimeter scale shall be graduated in conformity with the International
Sugar Scale adopted by the International Commission for Uniform Methods of
Sugar Analysis. Rotations on this scale shall be designated as degrees sugar (OS).

The basis of calibration of the 100 0 point on the International Sugar Scale is
defined as the polarization of the normal solution (26.000 grams of pure sucrose dis
solved in 100 ml solution and polarized at 20 0 in a 200 mm tube, using white light
and the dichromate filter as defined by the Commission). This solution, polarized in
room or cabinet, temperature of which is also 20°, must give saccharimeter reading
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of exactly 100 0 S. Temperature of the sugar soln during polarization must be kept
constant at 20°.

The following rotations shall hold for the normal quartz plate of the Inter
national Sugar Scale:

Normal Quartz Plate = 100 0 S =40.690° ±0.002°.
(X =5461A) at 20°.

1° (X =5461A) =2.4576°S.
Normal Quartz Plate =100° S =34.620° ±0.002°.

(X =5892.5A) at 20°.
1° (X =5892.5A) =2.8885°S.

According to determination of Bates and Jackson (7)* at the National Bureau of
Standards, the Herzfeld-Schonrock scale reading for 26 grams of pure dry sucrose
under the above conditions is 99.89,. The scale reading has been redetermined by
Balch and Hill (8)* and by Zerban and Hardin (8)* who found values of 99.907° and
99.912°, respectively. Average value of these independent investigations iE 99.90,°.
The value 99.90° was adopted by the International Commission in 1932.

In the case of existing instruments graduated on the Herzfeld-Sch6nrock scale,
it shall be permitted either to change the saccharimeter scale or to use a weight of
26.026 g in 100 ml."

(4) The following change was adopted as section 34.19 (p. 562) as
official, final (special action).

Delete in subsection (a) last sentence in parenthesis and substitute
"(This reagent is not recommended for clarifying products of low purity,
due to error caused by volume of precipitate)"; delete in subsection (c)
last sentence in parenthesis and substitute "(Unless in excess, dly basic
lead acetate does not cause a volume error)"; delete subsection (e) and
substitute the following:

"(e) To remove excess lead used in clarification add to clarified filtrate an
hydrous K or Na oxalate in small quantities, until test for Pb in filtrate is negative;
refilter."

(5) The "(e)" in section 34.23(a) (p. 565) line 3, was deleted, official,
final (special action).

(6) The reference "Int. Sugar Jour. 35, 19 (1933); 39, 32s (1937)" was
added to selected reference (6) p. 594.

35. PROCESSED VEGETABLE PRODUCTS

No additions, deletions, or other changes.

36. VITAMINS

(1) The following method was adopted as alternate tentative.

CAROTENE

EXTRACTION

(a) Hays and dried plants.-Grind the sample to pass a 40-mesh sieve. Weigh
accurately a 2-g sample (4 if carotene content is low) and place in the flask of an
extractor (Goldfisch, Bailey-Walker, or ASTM is suitable if no thimble is used).
Add 30 ml of a 3:7 mixture of acetone and commercial hexane (therefore 3')% ace
tone) to the flask and reflux the contents at a rate of 1-3 drops per second for one
hour.

* Reference numbers refer to selected references, Methods 0/ Analysi8, 6th Ed., p. 594.
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After cooling to room temperature, decant or filter the extract into a 100 ml
volumetric flask, wash the residue with hexane, and dilute the soln to volume. The
soln, which now contains 9% acetone, is chromatographed.

CHROMATOGRAPHY

Prepare a chromatographic column with a 1: 1 mixture of activated magnesia
(Micron brand No. 2642, Westvaco Chlorine Products Company, Newark, Cali
fornia) and diatomaceous earth (Hyflo Supercel, Johns-Manville, Chicago, Illinois).
A suitable chromatographic tube can be made from a Pyrex test tube 22 mm a.D.
and 175 mm long by sealing a smaller tube (ca 10 mm a.D.) in the bottom. To pre
pare the chromatogram place a small plug of glass wool or cotton inside the tube, add
the loose adsorbent to a depth of 15 em, attach the tube to a suction flask, and apply
the full vacuum of a water pump. Use a flat instrument such as an inverted cork
mounted on a rod to gently press the adsorbent and flatten the surface. The packed
column should be about 10 cm deep. Place 1 cm. layer of anhydrous sodium sulfate
above the adsorbent.

With the vacuum continuously applied to the flask pour the extract into the
chromatographic column and use 50 ml of a 1:9 mixture of acetone and hexane
to wash the carotene into the adsorbent and develop the chromatogram. Keep the
top of the column covered with a layer of solvent during the entire operation. This
is conveniently done by clamping an inverted volumetric flask full of solvent above
the column with the neck 1-2 cm above the surface of the adsorbent.

The carotenes pass rapidly through the column and the entire eluate is collected.
Bands of xanthophylls, carotene oxidation products, and chlorophylls should be pre
sent in the column when the operation is complete. Transfer the eluate, which has
been reduced in volume by loss of vapor through the water pump, to a 100 m1 volu
metric flask and dilute to volume with a 1:9 mixture of acetone and hexane. The
carotene content of this soln is determined photometrically.

PHOTOMETRY

Determine the density of the solution as soon as possible with a spectrophoto
meter at 436 mj.< or with some other instrument which is provided with a suitable
filter system, such as the Klett photometer with a No. 44 filter, or the Evelyn photo
electric colorimeter with a 440 filter. These instruments are first calibrated with
solns of beta-carotene of high purity as shown by the characteristic absorption curve
(See Beadle and Zscheile, J. Biol. Chem., 144, 21 (1942), for characteristic curve).
A calibration chart is prepared and the density of the soln to be determined is then
converted into carotene concentration by referring to the chart.

When determinations are made with the Beckman spectrophotometer at 436
mj.<, the specific absorption coefficient (alph = 196) is used in the formula

1.
log- X V X 1000

c= 1
196XLXW

where C is concentration of carotene in parts per million contained in the original
sample, V is the final volume of the eluate at time of reading, L is length of cell in
em, and W is the weight of sample. Report results as parts per million of beto-caro
tene.

(2) The tentative fluorometric method for vitamin B (thiamine),
sections 36.24-36.26 (p. 608), was adopted as official, first action.
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37. WATERS, BRINE, AND SALT

No additions, deletions, or other changes.

38. RADIOACTIVITY

No additions, deletions, or other changes.

39. DRUGS

(1) The following method for ephedrine was adopted as official, first
action.

EPHEDRINE

(a) Oily inhalants containing oxazolidines (products from the reaction of ephedrine
with carbonyl compounds).-Accurately weigh or otherwise measure out a sample
containing ca 100 mg of ephedrine. (In the case of most inhalants, the sample size
will be about 10 mI. Although a sample containing as little as 20 mg of the drug may
be used, if necessary, the larger sample should be employed if practicable.) Rinse it
quantitatively into a 125 ml Erlenmeyer flask with portions of reagent grade benzene
totalling about 5 ml, add 10 mI. of 5% sulfuric acid, and frequently agitate and swirl
the mixture while it is boiled gently for 10 min. The boiling is best done on a hot plate
and should be conducted carefully to avoid superheating, bumping, and loss of sam
ple. Cool the flask, transfer the contents to a 125 ml separatory funnel, and rinse the
Erlenmeyer with portions of benzene totalling about Ii times the volume of sample
in order to remove all oily matter from the flask. (It is desirable that the Erlenmeyer
be provided with a lip in order to facilitate the quantitative transfer of the contents
to the funnel.) Shake the funnel containing the acid and benzene rinsings, drain off
the acid layer into a second separatory funnel, and swirl the first funnel vigorously to
force down additional acid and insure more complete separation of the phases.
Drain into the second funnel any acid layer which further separates, and extract the
benzene-oil phase with three 5-ml portions of water whieh have been previously used
to rinse the flask. Swirl the first funnel each time after the main portion of water has
been drained into the second. (In the transfer of ephedrine from organic solvent to
aqueous phase, and vice versa, shakeouts should be conducted for at least 1 min and
in as vigorous manner as possible without causing troublesome emulsions.) Wash the
acid soln of ephedrine sulfate with 3 ml of chloroform, and discard the chloroform
washings. Make the soln alkaline to litmus with 20% sodium hydroxide (about 2.5
ml is required), then add 0.5 ml in excess and extract the ephedrine by shaking
vigorously with six 15-ml portions of U.S.P. chloroform. If more than 50 mg of ephe
drine is present, filter the extracts through a pledget of cotton into a tared 100 ml
beaker previously dried at 110° and cooled in a desiccator. After the fourth extrac
tion, rinse the filter funnel and its tip with chloroform (allowing the rinsings to drain
into the beaker), float 5 drops (0.2 ml) of conc. hydrochloric acid on the surface of
the combined extracts, and evaporate on the steam bath in a current of air until the
beaker can easily accommodate the remaining extracts. To test for complete ex
traction, shake the alkaline phase with a seventh and an eighth 15-ml portion of
chloroform, filter these through cotton into a small beaker, float 2 drops of conc.
hydrochloric acid on the surface, and evaporate to dryness on the steam bath in a
current of air. If a crystalline residue results, combine it with the main extracts by
using a little reagent grade methanol for the transfer, and repeat the test if consid
ered necessary. Continue the evaporation of the main extracts until the volume of
liquid has been reduced to about 1 or 2 m!. Then cautiously heat on the bath, but
without the air current, until the odor of hydrogen chloride has disappeared, and the
residue of ephedrine hydrochloride is apparently dry. Heat the beaker in an oven at
110· C. for I hour, cool in a desiccator, and weigh: Weight of residue X 0.8192 =
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weight of ephedrine base. If less than 50 mg of ephedrine is present in the sample,
carry out the extraction of ephedrine to completion as described above, and evapo
rate the filtered extracts in an untared beaker until the chloroform, but not the excess
hydrochloric acid, has been removed. Direct a fine stream of redistilled reagent grade
methanol around the inside of the beaker to dissolve the ephedrine salt, and imme
diately repeat the process with a stream of chloroform. Transfer the methanol
chloroform soln to a tared 20 ml beaker, previously dried at 100 0 and cooled in a
desiccator, and repeat the methanol and chloroform rinsings until the ephedrine
hydrochloride has been quantitatively transferred. Evaporate the soln on a steam
bath, in a current of air, until the salt begins to crystallize. Continue the removal of
solvent by cautious heating alone, to avoid loss from crepitation, until the residue is
apparently dry and there is no odor of hydrogen chloride. Dry and weigh as previ
ously described.

(b) Oily inhalants or petroleum jelly preparations containing free ephedrine only.
If the product is an oil, quantitatively transfer a suitable sample (see a) to a 125 ml
separatory funnel with the aid of portions of benzene totalling about I! times the
volume of sample, and extract the mixture with 5 ml of 10 % sulfuric acid, then with
four 5-ml portions of water, swirling the funnel each time as in (a), and continue
the assay as described in that paragraph beginning at the point "Wash the acid
solution of ephedrine sulfate.... "

If the product is a petroleum jelly preparation, dissolve the sample in sufficient
benzene to obtain a soln of suitable fluidity (30 ml should be sufficient for a sample
of 10 g) and proceed with the assay as described for oily inhalants.

(c) Water-solublejellies.-If the product is a thin jelly of viscosity similar to that
of the N. F. VIII preparation, accurately weigh a sample of about 10 g. If it is a
thick jelly, reduce the size of the sample (which should contain 20-100 mg of the
alkaloid) to about 5 g to diminish the possibility of emulsion formation during the
ether extractions. Transfer quantitatively to a separatory funnel with the aid of
water, and dilute with the latter until the volume of jelly plus water is about 20 m!.
Render the mixture slightly alkaline to litmus with 20% sodium hydroxide, add an
additional one-half ml, and quantitatively extract the ephedrine with U.S.P. ether
according to the usual three-funnel technic. In each shakeout use a volume of ether
equal to that of the aqueous phase, and swirl the funnel vigorously after draining off
the bulk of the aqueous layer in order to obtain an efficient separation of the two
phases. If equilibrium is attained in each shakeout, 5 or 6 will be sufficient. Extract
the ether with 5 mlof 10 % sulfuric acid and four 5-ml portions of water in the same
manner as described for the extraction of the benzene-oil mixture in (b), and con
tinue the assay from this point according to the directions of that section.

(d) Syrups.-Use a 10 ml sample, measured by means of a volumetric flask, and
proceed as directed under (c).

(e) Solutions of ephedrine salts.-Use an accurately measured volume of sample
containing about 100 mg of ephedrine and carry out the assay as directed under
(c), except that if the sample amounts to less than 20 ml it need not be diluted to this
volume before extracting.

(f) Tablets and capsules.-Accurately weigh a sample of the capsule contents or
finely powdered tablets preferably equivalent to about 100 mg of the drug. Transfer
to a separatory funnel containing 20 ml of water and basify with ca 0.5 g of anhy
drous sodium carbonate. Proceed with the assay as described under (c), beginning
with the ether extractions, but basify the acid extracts with anhydrous sodium
carbonate instead of 20% sodium hydroxide. Use ca 0.5 g in excess of that required
to make the soln alkaline to litmus.

(2) The following method was adopted as official, first action.
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SPIRIT OF CAMPHOR

REAGENT

2, 4-dinitrophenylhydrazine.-Dissolve 2 g of 2, 4-dinitrophenylhydrazine in
20 ml of 1 +1 cold H 2SO. by shaking in a glass-stoppered flask; add 35 ml of water,
mix, cool, and filter.

DETERMINATION

Dilute an accurately measured quantity of spirit of camphor with aldehyde
free alcohol so that the soln contains ca 0.2 g of camphor per 10 ml. Pipet 10 ml of
the dilution into a 125 ml pressure bottle containing 50 ml freshly prepared dinitro
phenylhydrazine reagent. Close pressure bottle, immerse it in a beaker of water, and
heat on steam bath 4 hours. (Temperature of pressure bottle should be maintained
ca 75°C.)

Cool the bottle and contents to room temperature, then transfer contents to a
beaker using 100 ml 1 +11 H 2SO•. Allow to stand overnight at room temp. Collect
the precipitate on a tared Gooch crucible, wash with 10 mIl +11 H 2SO., then with
75 ml cold water to remove the acid. Dry at 100°C. The weight of precipitate
X.458 = weight of campher.

(3) The following method was adopted as official, first action.

QUINACRINE HYDROCHLORIDE (ATABRINE)

REAGENTS

Sodium acetate-acetic acid mixture.-Dissolve 2.5 g sodium acetate and 1 ml gla
cial acetic acid in sufficient H 20 to make 45 ml.

Dilute HCl.-Add sufficient H 20 to 15 ml conc. HCI to make 80 ml.
KI soln.-Dissolve 16.5 g KI in sufficient H 20 to make 100 ml.

DETERMINATION

Transfer the accurately weighed sample, equivalent to ca 0.25 gm quinacrine
hydrochloride, to a 100 ml volumetric flask with the aid of 45 ml of the sodium ace
tate-acetic acid mixture. Shake thoroly to dissolve the quinacrine hydrochloride.
Allow to settle and add exactly 50 ml 0 .1N K 2Cr207. Fill to the mark with distilled
water and mix well. Allow to stand 10-15 min and filter thru a dry filter, reject
ing the first 15 ml of filtrate. Measure exactly 50 ml of the subsequent filtrate into a
glass-stoppered flask. Add 80 ml of the dilute HCI and 20 ml of the KI soln. Stopper
the flask and mix by gentle swirling. Allow to stand for 5 min. and titrate the liber
ated iodine with 0 .1N N a2S20. adding starch indicator when the end point is neared.

1 ml 0 .1N K2Cr207 is equivalent to 0.00842 g of C2.H.oOCln.· 2HCI· 2H20.

(4) The following method was adopted as official, first action.

DEMEROL

Distillation Method

APPARATUS

An all-glass apparatus was assembled, using pieces made with standard taper
(24/40) ground glass points. It consisted of a 500 ml round bottom, short neck flask
into which fitted an adapter with attached separatory funnel (Ace catalog, 5270).
A distilling head (Scientific Glass Apparatus Co., J-1500) fitted into this adaptcr.
A connecting adapter (Ace, 5125) was used to connect the distilling head to a straight
inner-tube, water cooled condenser. Another adapter, attached to the bottom of the
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condenser, was long enough to dip below the surface of the liquid in a 1,000 ml
Erlenmeyer flask. Other apparatus could be set up which would probably work
equally as well. The essential features are provision for adding liquid during the dis
tillation and a distillation head efficient enough to prevent any spray of the calcium
carbonate mixture from carrying over into the receiving flask.

REAGENTS

Methyl red indicator. See 39.8(b).
Sodium hydroxide 8oln. 0.02 N NaOH standardized against sulfamic acid using

methyl red indicator.
Sulfuric acid 8oln., 0.02 N HoSO. standardized against the 0.02 N NaOH using

methyl red indicator.
Powdered calcium carbonate.

PREPARATION OF SAMPLE

Weigh a counted number of not less than 20 tablets and reduce them to a fine
powder without appreciable loslil.

DETERMINATION

Weigh accurately an amount of the powder equivalent to ca 100 mg of Demerol.
Wash it into a 500 ml round bot1lom flask with ca 25 mlof water. Introduce into
flask ca 1 gm of powdered CaCO. and connect the flask to the distillation apparatus
described above. Place I-liter Erlenmeyer flask, containing 20 ml of 0.02 N HoSO.
under condenser in such manner that the adapter on end of condenser will be below
surface of the acid. Thru separatory funnel introduce into flask 100 ml of water.
Heat until only ca 25 ml of liquid remains in flask. Without interrupting distillation,
add a second 100 ml of water slowly enough that distillate does not suck back into
distillation flask. Continue distillation until this portion has distilled over. In like
manner, distill over a third 100 ml of water. Then add, thru the separatory fun
nel, 10 ml of ethyl alcohol. When most of alcohol has distilled over, add and distill
over a fourth 10 ml portion of water. Disconnect condenser from distillation apparatus
and rinse inside of condenser and adapter which dipped into the standard acid,
catching rinsings in a receiving flask. Bring collected distillate to a vigorous boil to
remove any dissolved COo, cool, and titrate excess acid with 0.02 N NaOH, using
methyl red as indicator. Eachmlof 0.02 NHoSO.=.005673gm of demerol hydro
chloride Cu;H21OoN . H Cl.

Extraction Method

REAGENTS

See under Distillation Method.

PREPARATION OF SAMPLE

Same as for distillation method.

DETERMINATION

Weigh accurately a portion of powder, equivalent to ca 0.1 gm of demerol and
macerate it with 10 ml of distilled water and 1 ml of normal HoSO. for 2 hours. De
cant liquid thru small filter into separatory funnel. Macerate residue with 5 ml
of distilled water for 20 min, filter thru same filter and wash residue and filter
with small portions of distilled water. Saturate the soln with NaCl, then add 5 ml
of normal NaOH and extract with 25 mlof ether. Draw off aqueous layer into another
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separator, and repeat extraction of aqueous layer in similar manner 6 times, using
20 ml of ether each time. Wash combined ether extracts with two 5-ml portions of
distilled water, then extract this water with 10 ml of ether and add this ether to
main ether extract. Extract ether soln first with 20 ml of 0.02 N H.BO., accurately
measured, then successively with 10 ml and 5 ml of distilled water. Comhine the
H.BO. and water extracts in beaker and warm on water bath until odor of ether is no
longer perceptible. Cool soln and titrate excess acid with 0.02 N N aOH, using methyl
red indicator. Each ml of 0 .02 N H.BO. is equivalent to .005673 gm of demerol hydro
chloride, C15 H.,O.N. H Cl.

(5) The following method was adopted as official, first action.

DDffYDROCODEINONE

Weigh a quantity of the powdered sample to contain ca 0.065 g of dihydroco
deinone. Transfer to a separator and dissolve in 15 ml of H.O. Make alkaline to lit
mus with dilute NH.OH. Extract with CHCl., using 30, 20, 20, and 10 ml portions.
Filter into beaker and evaporate the combined CHCl. extracts on water bath to ca
5 ml, using a current of air to assist evaporation. Add 20 ml 0.02N H.BO. and evapo
rate the remainder of the CHCla. Titrate the excess acid with 0.02 N NaOH, using
methyl red as indicator. 1 ml of 0.02 N H.BO. =0.00707 g of dihydrocodeinone hy
drochloride, C,sH210sN· HCl· H.O.

(6) The following method was adopted as official, first action.

TWOURACIL

Weigh an amount of sample equivalent to 0.25 gm (±0.040 gm) thiouracil and
transfer to a 100 ml volumetric flask. Add ca 50 ml of distilled water and then add
3 ml of 5 % N aOH. Bhake for a few min. Dilute to volume with distilled water, shake,
filter thru a dry filter, and transfer 50 ml of the filtrate to an iodine flask. Add 25 ml
of 0.5 N standard KBr-KBrO. and 10 ml of 10% hydrochloric acid, and let stand
for exactly 15 min. Then add 10 mlof 15 % KI soln and let stand for exactly 5 min.
Titrate the iodine with 0.1 N Na.B.O. and take the first disappearance of the yellow
(or blue) color as the end point. The use of starch as an indicator in this titration is
optional. One ml of 0.1 N KBr-KBrO. is equivalent to 0.001282 g of thiouracil
(C.H.ON.B).

(7) The following method was adopted as official, first action.

OINTMENT OF BENZOIC AND SALICYLIC ACIDS

Transfer an accurately weighed sample, ca 2.5 g, into a separatory funnel, add
ca 50 ml of ether and swirl until dissolved. Completely extract with saturated soln
of NaHCO., using 15, 15, 10, and 10 ml portions, or more. Extract the combined
NaHCO. soln with 10 ml of CHCla and discard the latter. Acidify with HCl and
extract with CHCla ether (2+1) until the benzoic and salicylic acids are completely
extracted. Filter extracts into a 250 ml beaker thru filter moistened with CHCla.
Evaporate to ca 5 ml on a steam bath using a current of air, then continue spon
taneously.

Dissolve residue in about 20 ml of diluted alcohol (about 50%), carefully titrate
with 0.1 N NaOH using phenolphthalein, record the volume, and add an excess of
ca 2 ml. Completely evaporate the alcohol on a steam bath using a current of air;
evaporation from ca 50 ml volume to 5 or 10 ml is sufficient. (Alcohol consumes bro
mine.)



118 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [VoZ. 31 , No. 1

Transfer remaining titration liquid and washings to 100 ml volumetric flask,
cool to room temperature, and fill to mark with water. Mix thoroly. Pipet a 25 ml
aliquot into an iodine flask, add 25 ml of water, exactly 25 ml of 0.1 N KBr-KBrO.,
and ca 5 ml of HCI. Swirl mixture repeatedly during 30 min. Carefully add 5 ml of
KI soln (ca 10%), shake well and in about one min. titrate with 0.1 N Na2S20.
using starch indicator.

Calculate salicylic acid from the 0.1 N KBr-KBrO. consumed, 1 ml =0.0023 g.
Calculate benzoic acid from the difference between the 0.1 N NaOH titration value
and the 0.1 N NaOH equivalent of the salicylic acid found in sample taken. 1 rolof
0.1 N NaOH =0.01221 gram of benzoic acid or 0.01381 gram of salicylic acid.

40. MICROBIOLOGICAL METHODS

No additions, deletions, or other changes.

41. MICROCHEMICAL METHODS

No additions, deletions, or other changes.

42. EXTRANEOUS MATERIALS IN FOODS AND DRUGS

(1) The tentative method for rodent excreta in corn meal, section 42.32
(p. 781), was made official, first action.

(2) The official method for molds in tomato products, section 42.'57
(p. 788), was changed, official, final action, as follows:

(a) Deleting beginning "mix," line 3, par. 1, to end of paragraph.
(b) Substituting "add H 20 to make a mix having a total solid content such as

will give an immersion refractometer reading at 20° of 45.0-48.7 or an Abbe refractom
eter reading at 20° of 1.3447-1.3460."

(c) Introducing a reference in the selected references, Chapter 42, applying to
this change, as follows: "National Canners' Assoc. BuI., 27-1, revised Feb. 1941,
Table 3, p. 58."

(3) The tentative method for manure fragments in dairy products,
section 42.11 (p. 774), to be changed by substituting "up to" for "ca" in
line 3.

(4) The word "examination" in line 1 of the method for dried mush
rooms, This J ournaZ, 30, p. 105, was changed to "contamination."

43. STANDARD SOLUTIONS

(1) The official, first action, method for sodium thiosulphate, sections
43.28--43.29 (p. 809), was adopted as official, final action.

(2) The official method for standardization of potassium permanganate,
section 43.18 (p. 807), was deleted, first action.

(3) The following method for standardization of potassium perman
ganate was adopted as official, first action.

STANDARDIZATION

Transfer 0.3 g of dried (105°) sodium oxalate (National Bureau of Standards
standard sample) to a 600-ml beaker. Add 250 ml of diluted sulfuric acid (5 +95)
previously boiled for 10-15 min and then cooled to 27° ±3°.

Stir until the oxalate has dissolved. Add 39 to 40 ml of O.lN potassium permanga-
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nate at a rate of 25 to 35 ml per minute while stirring slowly. Let stand (about 45
seconds) until the pink color disappears. If the pink color should persist because the
permanganate is too strong, discard, and begin again, adding a few ml less of the
KMnO. soIn. Heat to 55 to 60°C, and complete the titration by' adding permanga
nate until a faint pink color persists for 30 seconds. Add the last 0.5 to 1 ml dropwise
with particular care to allow each drop to become decolorized before the next is intro
duced.

Determine the excess of permanganate required to impart a pink color to the
solution. This can be done by matching the color by adding permanganate to the
same volume of the boiled and cooled diluted sulphuric acid at 55 to 60°C. This
correction usually amounts to 0.03 to 0.05 mI.

(4) Add the following reference in selected references, Chapter 43, as
applying to method in (3): J. Research Nail. Bur. Standards, 15, 493
(1935), Research Paper No. 843.

(5) In the method for thiocyanate, paragraph on reagents (This Journal,
30,105,1947), the reference (4) is as follows: (4) See Volumetric Analysis,
Kolthoff and Furman, Vol. II (1929).

(6) The following method was adopted as official, first action.

BROMIDE-BROMATE

REAGENTS

Bromide-bromate 8Oln.-Weigh out about 2.8 grams of potassium bromate and
12 grams of potassium bromide into a one liter flask. Fill with boiled distilled water.

Arsenious oxide soln.-Prepare standard arsenious oxide by the method given
in 43.19 and 43.20.

STANDARDIZATION

Measure 40 ml of the standard arsenite soln from a buret into a 300 ml Erlen
meyer flask. Add 10 ml HCI and 3 drops of methyl orange (43.12(a». Titrate with
the standard bromide-bromate solution until one drop, or less, causes the color of
the methyl orange to fade completely. The soln should be swirled constantly and
the last ml added dropwise with swirling between each drop.

(7) The method for thiocyanate soln, This Journal, 30,105 (1946), was
adopted as official, final action.

....... _ Raise section number, 15.5, to aline with
"Glycerol in dry wines." In same para
graph change "allowering" to "allowing."

line 1 Change "HO." to "H.O."
line 7, par. 2 .. , Change "ca 20° (below 25°)" to "20° or

lower."
3d line from end Change "1 ml" to "0.1 mI."
line 11 Insert the words "Cool, make to measured

volume, and mix." before "Compare."
Reference 25 Delete "82."
Title .1. Insert reference (6) before (7).

ERRATA AND EMENDATIONS, METHODS OF ANALYSIS, A.O.A.C. 1945
Supplemental to list as published, This Journal, 30, 60 (1947)

Page
182

16.3 191
19.16(a) 227

20.125 268
27.59 419

521
42.62 790

Section
15.5



ANNOUNCEMENTS
The 62d Annual Convention of the Association of Official Agricultural

Chemists will be held October 11 to 13, inclusive, at the Shoreham Hotel,
2500 Calvert Street, N. W., Washington 8, D. C.

As the Shoreham Hotel will provide the hall/> and other facilities for the
meeting it is urged that members and visitors secure their accommoda
tions at this hotel if possible and make it their headquarters. Twin bed
double rooms are $8.00 and $9.00 per day. A limited number of single
rooms may be available at $6.00 and $7.00. All rooms are with private
bath. The rates are on the European plan. It is suggested that reserva
titms be secured well in advance of the meeting, by direct communication
with the hotel.

NOTICE TO SUBSCRIBERS

The Association urgently needs a substantial number of copies of Vol.
29, No.1, the Feb. 15, 1946, issue of its Journal; and, in addition, all four
numbers, Vols. XXIV and XXV; Vol. XXVII, No.4 (November, 1944);
and Vol. 28, No.2 (May, 1945). Those having copies not intended as
permanent. files will favor the Association by returning them. Payment of
$1.60 per copy will be refunded to cover their cost and postage as second
class matter.

Copies should be sent to--

ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS, INC.

Box 540, Benjamin Franklin Station,
Washington 4, D. C.

CORRECTIONS-NOVEMBER JOURNAL

In the paper on "Factors Affecting the Availability of Ammoniated Super
phosphates. Part II," by William H. Ross, J. Richard Adams, John O. Hardesty,
and Colin W. Whittaker, published in the preceding number of This Journal, 30,
624 (1947), in Table 10, p. 634, last figure in the last column should read "-27"
instead of "+27."
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CONTRmUTED PAPERS

THE USE OF THE SODIUM-CHLORINE RELATIONSHIP
FOR THE DETECTION OF SODIUM NEUTRALIZED

NON-FAT DRY MILK SOLIDS

By WILLIAM HORWITZ (Food and Drug Administration, Federal
Security Agency, Minneapolis, Minnesota)

The presence of neutralizers in non-fat dry milk solids can be detected
by the alkalinity of ash method as developed by Hillig (1). The reliability
of this method is supported by the work of Kunkel and Combs (2) and it
has been adopted as official by the A.O.A.C. (3). The chief disadvantage of
this procedure is a lack of precision since a large excess of acid must be
added to the ash and 95 per cent of it is back titrated to arrive at the
alkalinity value.

The use of the mineral constituents of milk ash as an index of neutrali
zation is mentioned by Davies (4). The phosphorus content of milk is
reported to be a straight line function of the calcium content, and, like
wise, the sodium content is a straight line function of the chlorine content.
The purpose of this work was to obtain additional data to support the use
of the sodium: chlorine ratio (5) as an index of sodium neutralization in
non-fat dry milk solids.

METHODS

The methods used in this study were:
Ash.-Methods of Analysis, section 22.99.
Alkalinity of Ash.-Methods of Analysis, section 22.100.
Chlorine.--Methods of Analysis, section 23.'22. Open Carius on 2 g

sample, using 10 ml O.IN AgN03 and back titration with 0.05N thiocya
nate.

Sodium -Methods of Analysis, section 12.21. Magnesium uranyl ace
tate on the sulfated ash from 2 g sample. Solution made up to 100 ml
after precipitation of phosphates, filtered, and 50 ml aliquot used for the
determination. It was later determined that the use of the sulfated ash was
unnecessary since the direct ash (Methods of Analysis, 22.99) gave similar
results.

SAMPLES

A total of 104 samples divided into three groups were examined for
sodium and chlorine in this study. The first group consisted of 15 samples
of authentic dry milks prepared by Hillig in 1941 (1). Nine of these sam
ples were unneutralized; six were neutralized. The second group consisted
of 58 samples which had previously been examined for neutralization in
this laboratory. Fifteen of these samples were considered neutralized by
the alkalinity of ash determination. The Kunkel-Combs criterion of the
alkalinity of the ash of 130 ml O.IN HCl/lOO g sample was used as the

121
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base line in this study for determining whether a given sample was to be
classified as neutralized. The third group consisted of 31 samples of un
known history which were collected for this study from ordinary com
mercial channels. Two samples of this group showed an abnormal sodium
to chlorine ratio and the presence of a neutralizer was confirmed by
alkalinity of ash determinations. The other 29 samples of this group were
not examined for alkalinity of ash and, for brevity, they will be referred
to as normal or as unneutralized, with the understanding that they are
normal only with respect to sodium neutralization and that the possit>ility
that some of these sampleS may have been neutralized with other than
sodium compounds can not be ruled out.

RESULTS

Figure 1 shows the individual values plotted with per cent sodium as the
abscissa and per cent chlorine as the ordinate. All of the data are expressed

..
•

NEUTRALIZED

.()o LABORATORY SAMPLES

.. HILUG'S AUTHENTICS

NOT NEUTRALIZED

o LABORATORY s~s

• H1LLIG'S AUTHENTlCS

0.9

1.2+-------:4<~'%_~~I!__4------!___--+_-----__1

~ Mum u u ~ ~ ~

% SODIUM

FIG. I.-The sodium and chlorine contents of 104 non-fat dry milk solids sam
ples. The sodium axis is omitted from 0.86 to 1.08 per cent sodium and from 1.16
to 1.38 per cent sodium without omitting any data or changing the scale.

on an as is basis, since the ratio of the two components is independent of
the method of expression of the results. For convenience, the sodium axis
has been broken at two points without eliminating any data or changing
the scale. The circles represent normal samples with an alkalinity of ash
value of less than 130. The solid circles represent the values obtained on
the authentic unneutralized samples prepared by Hillig. A similar repre
sentation is used for the neutralized authentic material prepared by
Hillig and the neutralized commercial samples, i.e., having an alkalinity
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of ash greater than 130. The average sodium to chlorine ratio of the 81 un
neutralized samples is 0.47 with a standard deviation of 0.03. The maxi
mum ratio is 0.54. The minumim ratio of the neutralized samples studied
is 0.58.

The equation of the line which marks the high sodium boundary of the
normal samples in figure 1 is:

% Na =0.62% CI-O.lO.

This equation may be used instead of the ratio sodium: chlorine to
determine the presence of a sodium neutralizer. If the per cent chlorine in
the sample (as is basis) is substituted into the equation, the calculated
per cent sodium should be equal to or greater than the actual sodium con- 
tent of the sample as determined by analysis if the sample is to be classi
fied as normal (or non-sodium neutralized). If the actual sodium content
is greater than the calculated sodium content, then the dry milk was
prepared from a sodium neutralized skim milk.

This method of approach to the problem of detecting the presence of
neutralizers can easily be extended to calcium neutralized dry milks, if
encountered, since the ratio of calcium to phosphorus is 1.3 (6). The mag
nesium content of normal milk is so low (7) that a direct analysis for this
constituent would be sufficient to establish its presence in excessive
quantities.

The value of this method of detecting neutralized dry skim milk lies in
the fact that it is based upon definite chemical constants which can be
determined with a relatively high degree of accuracy and precision as
compared with the empirical alkalinity ot ash determination. It has the
disadvantage that the time involved is considerably greater than that
required for the alkalinity determination.

SUMMARY

The sodium and chlorine contents of (1) 23 sodium neutralized and (2)
81 normal or non-sodium neutralized dry skim milks were determined.
The ratio of sodium to chlorine in the normal samples was 0.47 with a
standard deviation of 0.03. If the per cent sodium is plotted as the ab
scissa against the per cent chlorine as the ordinate, all of the sodium neu
tralized samples lie to the right of the line represented by the equation:
% Na=0.62% CI-O.lO. All of the normal or non-sodium neutralized
samples lie to the left of this line.
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SERUM METHODS FOR ADDED WATER IN MILK

By D. J. MITCHELL AND GUY G. FRARY, State Chemical Laboratory,
Vermillion, So. Dak.

The Association of Food, Dairy, and Health Officials of the South
Central States at a recent conference adopted a resolution that a study be
made of the official method for added water in milk involving the sour
serum (Methods of Analysis, 6th Edition, 22.29). The Association found
need for further information as to the reliability of this method for detect
ing added water in amounts of less than thirteen per cent. Since so wide a
departure from accuracy as reported by the South Central officials, if
true for any considerable percentage of samples of normal milk, would
effect a most generous toierance for adulteration, it was thought a review
of this and allied methods might be in order.

Our Methods of Analysis, Sixth Edition, describes three methods
(22.28, 22.29, and 22.30) by which milk serum may be prepared for exam
ination by means of the immersion refractometer. The first two of the
methods also call for determination of ash in the serum as an aid in
detection of added water. Leach and Lythgoel made a study of the acetic
serum method. Their report on thirty-two separate samples collected and
examined in the routine of inspection gave the maximum immersion
refractometer reading on the serum of 44.5, the minimum as 34.7, with an
average of 42.1. From the determinations of total solids, fat, solids not fat
and ash, the sample with the reading 34.7 appeared to be watered. Two
samples had a refractometer reading below 39.0, which is the minimum
reading for acetic serum obtained from normal milk, according to the
present official method (22.28). Readings between 39.0 and 40.0 are
suspicious and ash is to be determined on the serum when the reading is
40.0 or below. Only three samples in the group studied by Leach and
Lythgoe gave a reading below 40.0. They also reported on twenty-two
individual fancy Holstein and twelve individual common Holstein cows.
The maximum immersion refractometer reading on the serum of the fancy
cows was 44.5, the minimum 40.0, with an average of 42.7. The maximum
immersion refractometer reading on the serum of the common cows was

1 J. Am. Chem. Soc., 26. 1195 (1904).
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43.1, the minimum 39.0, with an average of 41.6. Only three samples had a
refractive index below 40.0.

Lewis I. Nurenberg2 made a study of the refractometer readings ob
tained using the sour serum method and also on the amount of ash present
in both the acetic and sour serum. In his report on 660 individual cows,
there was not any refractometer reading below 38.3, which is the minimum
reading for serum obtained from normal milk by means of simple souring,
according to the present official method (22.29). Only 5.2 per cent of the
samples gave readings below 39.0. The refractometer readings ranged
from 40.0 to 43.9 on 77.3 per cent of the samples. Nurenberg's report on
49 separate herds did not show any refractometer readings below 39.0 and
only 4.1 per cent below 40.0. In his report on the ash obtained on the sour
serum from the milk of 504 lndividual cows, there were none showing an
ash below 0.730 gm/IOO ml of serum, which is the minimum for normal
milk, according to the present official sour serum method (22.29) and only
8.2 per cent below 0.740 gm/100 ml of serum. From 35 separate herds not
any of the samples had a sour serum ash below 0.740 gm/IOO ml, and only
3 samples (8.6%) were below 0.760 gm/IOO m!. Nurenberg also published
the results submitted by Leslie W. Ferris of the U. S. Bureau of Chemistry,
who made a comparison of ash values obtained on the acetic serum and
the sour serum of 40 herd samples. Tbe maximum for the acetic serum ash
was 0.877 gm/l00 ml of serum, the minimum was 0.709 gm/IOO ml, with
an average of 0.769 gm/IOO m!. Only 7 samples gave an ash below 0.715
gm/IOO ml, which is the minimum for normal milk, according to the pres
ent official acetic serum method (22.28). For the sour serum method, the
maximum ash was 0.924 gm/lOO ml, the minimum 0.671 gm/lOO ml (later
raised to 0.722 gm/IOO ml upon further souring), with an average of 0.765
gm/IOO m!. Nuremberg recommended the adoption of the current sour
serum method and also the adoption of the minimum values for ash used
in both the present acetic and sour serum methods.

Since it aJ,?peared that the sour serum method did not give accurate
results, this brought suspicion on the other methods, so the three official
serum methods, 22.28, 22.29 and 22.30, were included in this preliminary
qualitative investigation. The sour serum method was modified by adding
about 1 per cent (20 drops to 100 ml of milk) of buttermilk culture to aid
the souring'. It was-determined that 1 per cent of culture was as effective
as 2 per cent and that it was necessary to let the milk sour at least 40 hours
at near 30°C for satisfactory results. Twenty-seven herd samples of raw
milk were examined. Each sample was divided into five parts and system
atic dilutions of 0, 5, 10, 15, and 20 per cent of water were used. The cryo
scopic method was used only on the undiluted samples. The maximum,
minimum, and mean values are given in Table 1.

• This Journal, 2, 145 (1916).
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An inspection of the minimum values in the above table shows that in
the case of all three methods, more than 5 per cent of added water must be
present before it would be indicated, if one accepts as correct the immer
sion refractometer readings given in the present methods. The minimum
value for the acetic serum at 5 % dilution arouses suspicion. Five samples
of the acetic serum at 5% dilution gave readings between 39.0 and 40.0.
The mean values for all three serum methods do not indicate added water
until more than 10 per cent is present.

Eight samples of the acetic serum at 10% dilution gave readings below

TABLE I.-A study of 27 herd samples of milk

IMMERSION REFRACTOMETER ASH

% ADDED
READING AT 20°c. oMs/lOO ML OF SERUM TRUE

FREEZING
WATER

ACETIC SOUR COPPER ACETIC ~OUR POINT

SERUM SERUM SERUM SERUM SERUM

Max. 44.1 43.5 39.2 0.8324 0.8916 0.561
None Min. 40.3 40.0 37.0 0.7104 0.7608 0.530

Mean 42.5 41.8 38.3 0.7751 0.8001 0.544

Max. 42.5 41.9 38.2 0.7940 0.8384
5 Min. 39.0 38.3 36.1 0.6732 0.7040

Mean 41.0 40.4 37.3 0.7352 0.7557

Max. 41.0 40.5 37.1 0.7540 0.7916
10 Min. 37.8 37.5 35.1 0.6372 0.6536

Mean 39.6 39.0 36.3 0.6995 0.7172

Max. 39.5 38.9 35.9 0.7020 0.7428
15 Min. 36.5 36.2 34.1 0.5920 0.6260

Mean 38.1 37.5 35.3 0.6584 0.6748

Max. 37.8 37.5 35.0 0.6568 0.6984
20 Min. 35.1 34.9 33.3 0.5816 0.6052

Mean 36.7 36.1 34.3 0.6200 0.6362

39.0. Five samples of the sour serum at 10% dilution gave readings below
38.3 and four samples of the copper serum at 10% dilution gave readings
below 36.0.

This minimum value from Table 1 for the acetic serum ash in the undi
luted milk is below the value given in the method, but the freezing point
of the sample does not indicate added water. The mean values for the ash
does not indicate added water until more than 5 per cent is present in
both the acetic and sour serum methods. Three samples of the acetic
serum at 5% dilution gave an ash below 0.715 gm/100 ml. Three samples
of the sour serum at 5% dilution gave an ash below 0.730 gm/100 ml.

From the early work it appeared that it was the rule to use the lowest
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figure that had been obtained for the immersion refractometer reading and
the ash as the criteria in determining if added water was present. Using
this as a basis, it would be possible for a milk with a fairly high refractive
index and ash to contain at least 10 per cent added water before it could
be detected.

It is believed that the lower limits for the immersion refractometer
reading and for minimum serum ash in the present Official Methods should
be raised. The sour serum method is objectionable for two reasons. First,
it is impossible for pasteurized milk to sour spontaneously, and second, the
statement "completely sour" is quite indefinite. If the milk is partially
sour,' the ash will probably be low because some of the calcium is precipi
tated with the casein3 and not redissolved until the acidity approaches a
maximum.

The copper serum method is the most rapid of the three from the stand
point of preparation of the serum and is desirable since it gives a narrow
range of readings.

The cryoscopic method should be used to check the serum methods
whenever added water is indicated. This is a rapid, accurate, and most
reliable method.

STIRRER ACTUATED CONTINUOUS ETHER EXTRACTOR

By MORRIS L. YAKOWITZ AND HERMAN J. MEURON

(U.S. Food and Drug Administration, Federal Security Agency,
San Francisco, California)

A continuous extractor is described which employs a novel stirrer-pump
to force the extracting solvent through the sample and absorbing solu
tions. The device bas a rapid rate of flow and can be used with large or
small volumes. The process is carried out at room temperature and the
extracted material is not subjected to heat.

In removing an extractable substance from a solution by means of an
immiscible solvent, the commonly used continuous extractor is that of
Palkin (1) or Widmark (3), or a modification of one of these.

In the Palkin type continuous extractor, the extracted substance
collects in a distilling flask from which the solvent is continuously distilled
back into the vessel containing the sample. The extracted substance is
subjected to heat at the boiling point of the solvent, and mixed solvents of
greatly different volatilities cannot be used.

In the Widmark type continuous extractor, the solvent is in contact
with the sample solution and an absorbing solution which changes the
composition of the extracted substance so that it is no longer soluble in the

3 Nurenberg, Lewis 1., Loc. cit.
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solvent. The extracted substance collects in the absorbing solution, and
the extraction process can be carried out at any desired temperature in
cluding room temperature. However, the original Widmark apparatus (3)
and the Pucher and Vickery modification (2) are slow. _

The authors have devised an extractor like that of Widmark, in which
the solvent is circulated from the compartment containing the sample
solution, into a compartment containing the absorbing solution. In the
authors' extractor, the movement of the solvent is produced by a novel
stirrer-pump which gives a rapid rate of flow and causes the solvent ac
tually to flow through both the sample solution and absorbing solution,
resulting in a rapid rate of extraction.

The principle of the stirrer actuated extractor is shown in Figure 1, and
a recommended model with dimensions is shown in Figure 2.

PRINCIPLE OF EXTRACTOR

In Figure 1, the left-hand vessel is divided into two compartments A
and B, separated by a partition which has a hole at its center. A stirrer
with vertical blades rotates just above the partition. The rotating stirrer
causes the liquid in A to swirl and gives the liquid a deeply concave sur
face. This creates a hydrostatic head of pressure between the outlet on the
sidewall and the inlet hole at the center of the partition. If the liquid in A
is swirled rapidly enough to bring the concave surface down tangent to the
partition, this external difference in pressure is equal to the height which
the swirling liquid reaches on the sidewall, measured from the level of the
partition. Actually, this pressure head is increased about 10-20 per cent by
the centrifugal throw of the swirling liquid at the outlet hole. The maxi
mum driving pressure which can be obtained with the stirrer pump is
determined by the height of compartment A.

To operate, a suitable volume of sample solution is placed in compart
ment C to the level shown, the absorbing solution is placed in compart
ment B, and solvent is added until it has filled C to above its outlet and A
is about half-filled. The stirrer is set in motion and when the swirling of
liquid in A is great enough, solvent will flow out the side-tube from A,
rise through sample solution in C,'thence through absorbing solution in B,
and back into the stirrer chamber, A.

If the sample solution in C is made alkaline while the absorbing solution
in B is acidic, alkaline substances such as alkaloids will be removed from
the sample solution and will collect in the absorbing solution. To extract
organic acids from the sample solution it is necessary merely to reverse
these conditions.

DESIGN OF PRACTICAL EXTRACTOR

The design and operation of the extractor shown in Fig!ure 2 is based on
the following practical considerations.
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FIG. 1. Principle of Operation
A. Stirrer-pump compartment

B. Absorbing solution compartment
C. Sample solution compartment
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SS. Sample Solution



130 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [VoZ. 31 , No. 1

The pump must overcome the resisting hydrostatic head of pressure due
to the difference in density of solvent and aqueous layers, and must also
provide enough additional pressure to create a rapid rate of flow of solvent
through the connecting tubes. The first resistance is a function of the
differences in density between solvent and aqueous column. Thus, to force
ether through 10 inches of water, the pump must furnish a minumim head
of 4 inches of pressure before any ether will flow. In the apparatus shown in

FIG. 2. Recommended Analytical Extractor

Figure 2, which has a total volume of 500 ml, the pump chamber has a
height of 7 inches which allows it to force ether quite rapidly through a
combined aqueous layer of up to 10 inches.

The solvent should pass through the aqueous layers in small droplets in
order to achieve rapid exchange of dissolved matter, so some form of dis
tributor is desirable where the solvent enters the aqueous portions. A sat
isfactory distributor may be made by blowing a small glass bulb and then
blowing small holes in this bulb. Sintered glass discs offer too much resis
tance to the flow of liquid and are not satisfactory. A much better distrib
utor can be made by sealing a porcelain Witte plate into Pyrex tubing,
bent so that the droplets escape directly up into the solution. For solvents
like benzene, whose droplets tend to coalesce when rising through water, a
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platinum filter cone may be sealed into Pyrex tubing in place of the Witte
plate.

There is a tendency for emulsions to form, so there must be a volume of
solvent above both sample and absorbing solution to permit the breaking
of such emulsions.

The outlet from the stirrer chamber should be about half way up the
side of the chamber and approximately at the same level as outlet tube
from vessel containing sample. This makes it possible to fill the sample

TABLE I.-Experimental results

SAMPLE SOLUTION ABSORBING SOLUTION EXTRA,CTlON TIME RECOVEF.Y

Per cent
.1240 gm ephedrine hydro- 25 ml of .2N· HCI 20 Min. 98.5

chloride in 100 ml of 1 %
NaOH, 1 % NaCI solu-
tion.

.1587 gm ephedrine hydro- 25 ml of .2N . HCI 20 Min. 99.0
chloride in 150 mlof 1 %
NaOH, 1 % NaCI solu-
tion.

.1005 gm sodium oxalate 25 ml of 2% NaHC03 90 Min. 99.0
in 100 ml of .2N . H 2SO4.

.1005 gm sodium oxalate 25 ml of 2% NaHC03 105 Min. 99
in 100 ml of .IN· H 2SO4.

.129 gm citric acid in 150 40 ml of 2% NaHC03 2 Hours 25
ml of .IN . H 2SO4.

.129 gm citric acid in 150 40 ml of 2% NaHC03 4 Hours 40
ml of .IN· H 2SO4

.025 gm monochloracetic 30 ml of IN NaOH 15 Min. \)5
acid in 175 ml of
IN . H 2S04

.025 gm monochloracetic- 30 mlof IN NaOH 15 Min. 95
acid in 175 mlof
IN . H 2S04.

vessel right up to its stopper when the stirrer chamber is half full, and yet
allows emptying of the absorbing compartment without siphoning sample
solution over.

The stirrrer chamber should be expanded into a slight bulg~ just above
the partition which separates it from the absorbing compartment. This
permits the four-bladed stirrer to rotate freely without striking the side
wall.

The apparatus is made in two pieces with a ground glass joint to per
mit use of various sizes of sample solution containers, and also to permit
ease in cleaning apparatus. Each compartment is provided with a stop
cock to facilitate emptying.

The connecting tubing is made of relatively large diameter to decrease
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resistance to flow and at the same time strengthen the apparatus.
The stirrer may be turned by any suitable device. A simple air-turbine,

and a small, rheostat-operated fan motor have both been used. The cork
stopper through which the bearing sleeve passes should have a small hole
cut through it so that atmospheric pressure is maintained in the stirrer
chamber. The well-fitting bearing may be lubricated with a few drops of
heavy mineral oil.

EXPERIMENTAL

The apparatus was used to extract ephedrine, oxalic acid, citric acid,
and monochloracetic acid, washed ether being employed as the solvent
in each case. Results are shown in Table 1. In making these extractions,
a stirrer speed of about 1500 r.p.m. was used, giving a flow of about 200
ml of solvent per minute.

LARGE VOLUME EXTRACTOR

The apparatus shown in Figure 3 was made to extract from a large
container such as a 20 liter bottle. The stirrer compartment, absorbing
solution compartment, and connecting tubing are separate pieces. The
dropping funnel in the bottle is added to facilitate charging. This appa
ratus was used by the authors in making extractions from a 23 liter bottle
(20 liters sample solution). The motion of the solvent droplets through
the sample solution is usually enough to keep it well agitated.

A variation of this apparatus may be used to extract from a large open
cylinder. The tubing leading from the stirrer chamber into the cylinder
is bent to form an inverted U, allowing the solvent in the cylinder and
and stirrer chamber to be at the same level.

Emulsions often form and the usual methods of breaking them should
be tried. It has been our experience that a small motor or air-driven stirrer
placed just above the sample solution, in the solvent, will break certain
types of emulsions. If particles of emulsion are unavoidably carried into
the absorbing solution, a further extraction from the absorbing solution
(made acidic or basic as required) can be made using a smaller extractor,
after the extraction from the original sample has been completed.

Using 20 liters of acidified water containing 22.9 mg of monochloracetic
acid, 54.5% of the chloracetic acid was extracted after 2 hours operation.
Using 2 I~ters of beer to which was added 176 mg monochloracetic acid,
recovery was 100% after 1 hour of operation. The rate of circulation was
approximately 500 ml of solvent per minute.

DISCUSSION

The apparatus as described has been tested with ether as the solvent
and has been found to be a useful analytical tool. The large scale extractor
should find use in extracting substances of biological origin which occur
in small concentrations.
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Experiments with various solvents have shown that there should exist
a considerable difference in specific gravity, approximately .3 unit, be
tween solvent and sample solution so that the two liquids may separate
cleanly before the solvent ent'ers the next compartment.

A considerable difficulty encountered is due to the formation of trouble-

,"
f-'-'

FIG. 3. Extraction Apparatus for Large Volumes

some emulsions which tend to separate slowly. Each such case presents
its own problem and various expedients must be tried. A fine "spray" of
sample solution droplets often forms in the solvent phase and is carried
around by the circulating solvent, but ordinarily the effect of this is

-negligible.
Large variations in stirring speed during operations are undesirable

and should be prevented.
The stirrer pump may be employed in a continuous extractor using

solvents heavier than the sample solution, and the authors hope to de
scribe such an extractor at a future date.
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THE DETERMINATION AND IDENTIFICATION OF
LACTIC AND SUCCINIC ACIDS IN FOODS*

By H. v. CLABORNt and W. 1. PATTERSON (Food & Drug Adminis
tration, Federal Security Agency, Washington 25, D. C.)t

Numerous methods have been described for the determination of lactic
acid, but practically all are not strictly specific, being based upon either
the conversion to acetaldehyde (1, 2, 3, 4) or the color reaction with ferric
chloride (5, 6). Previous methods for determining succinic acid in foods
have depended for the most part upon ether extraction, followed by puri
fication of the succinic acid by oxidation of contaminants (7). More re
cently, some excellent enzymatic methods have appeared (8, 9). Some of
the above methods for lactic and sU9cinic acids are very accurate and reli
able for most purposes, but methods are needed by which these acids may
be determined and identified, and that is the purpose for which the meth
od~ described below were developed. They furnish a means by which lactic
and succinic acids may be quantitatively isolated and definitely identified
in each sample analyzed.

The excellent specificity of the technique termed partition chroma
tography has been demonstrated in the analysis of the lower volatile
fatty acids (10). The desirability of extending a method with such spec
ificity to the separation of other acids which occur in food products, is
obvious. A procedure utilizing this principle for separating a variety of
polycarboxylic acids, including succinic acid, has already been used (11).
Dilute sulfuric acid was used for the immobile solvent on silica gel and n
butanol-chloroform for the mobile solvent. Such a column required the use
of an external indicator. Our experience, however, has demonstrated the
convenience of an internal indicator on the partition column.

The method described below consists of five steps: (a) ether extraction
(b) precipitation of the barium succinate from 80% alcohol, (c) isolation
of lactic acid from the filtrate of (b), and of succinic acid from the in
soluble fraction of (b) by partition chromatography, (d) titration of the
acids with barium hydroxide, and (e) identification of the acids by micro
scopic examination of the barium salt of succinic acid or the zinc salt of
lactic acid.

* Presented at the Annual l\Ieeting of the Association of Official Agricultural Chemists, held at Wash
ington, D. C., October 20-22, 1947.

t Present address. Bureau of Entomology and Plant Quarantine, Kerrville, Tex.
t Contribution from the Food Division, W. B. White, Chief.
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With modifications in the preparation of the sample, and separation of
the acids from the sample in a form suitable for passage through the
column, these procedures should be applicable to any food product; how
ever, the procedures below are given for the determination of lactic acid
in liquid or dried milks, and for the determination of succinic acid in liquid,
frozen, or dried eggs.

METHODS

APPARATUS

Continuous extractor.-Methods of Analysis, A.O.A.C., 1945, sec. 22.8 (p. 304).

REAGENTS

(a) Solvent.-20% tertiary butanol in chloroform V IV.
(b) Glycerol indicator soln.-150 mg of Alphamine Red-R dissolved in 100 ml of

U.S.P. glycerol. This indicator is the ammonium salt of 3, 6 disulfo-beta-naphthalene
azo-N-phenyl-alpha-naphthylamine, also called R-NH. indicator, and is prepared
according to Liddell and Rydon (12).

(c) Dilute sulfuric acid (1 +1).
(d) Concentrated sodium hydroxide soln.-ca 40%.
(e) Standard barium hydroxide soln.---O.05 N.
(f) Phenolphthalein indicator.-l % in alcohol.
(g) Silicic acidl
(h) Ammonium hydroxide.-ca Normal.
(i) Phosphotungstic acid soln.-20%
G) Sulfuric acid.-ca Normal.
(k) Zinc sulfate.---O.05 N.
0) Ammonium sulfate.
(m) Phenol red indicator.-Rub 100 mg of phenol red in a mortar with 5.7 ml

of 0.05 N NaOH until dissolved, then add sufficient H 20 to make the volume 100 ml.

Lactic Acid in Milk

PREPARATION OF SAMPLE2

(a) Liquid, whole, or skim milks.-Weigh 50 g into a 100 ml volumetric flask.
(b) Dried whole or skim milks.-Weigh 5 g into a 100 ml beaker and make into a

smooth paste with small amount of water. Transfer contents of beaker to a 100 ml
volumetric flask with about 50 ml of water.

To the mixtures add 6 ml of normal H 2SO. and mix, avoiding vigorous agitation.
Add 5 ml of 20% phosphotungstic acid soln and make to mark with water. Shake
and filter thru a folded filter paper.

PREPARATION OF SODIUM SALT OF LACTIC Acm2

Place 50 ml of filtrate in a continuous extractor, add 0.5 ml of 1+1 H 2SO. and ex
tract with ether 3-4 hours. To the contents of the extraction flask add 20 ml of H 20
and evaporate the ether on the steam bath. Add one drop of phenolphthalein soIn
and make alkaline by dropwise addition of saturated Ba(OH)2 soln. Transfer to a
110 ml volumetric flask, using about 70 ml of alcohol for the transfer. Heat almost
to boiling on the steam bath, cool, and make to volume with alcohol. Filter thru a

1 Mallinckrodt's AR precipitated powder was used in this work.
S The preparation of sample, ether extraction, and precipitation of barium salts are described in Methoda

of Anallisis (1945) secs. 22.8, 22.12, and 22.13, respectively. They are repeated here for convenience only.
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folded filter paper into a 250 ml beaker. Evaporate the filtrate to dryness on the
steam bath. Add 20 mlof water and 3 or 4 drops of 1: 1 H 2SO., stir well, and filter.
Wash the beaker and filter with two 5 ml portions of water. Make the filtrate alka
line to pnenolphthalein by dropwise addition of 40% NaOH. Evaporate to dryness.

PREPARATION OF THE PARTITION COLUMN

Place 20 g of silicic acid' in a mortar, add 5 ml glycerol indicator soln, 3.7 ml of
H 20 and N NH.OH, dropwise, sufficient to produce alkaline color to the indicator
(1-3 drops). Mix, using a spatula to break up lumps. With pestle grind into a uni
form powder. Make a slurry with 50 ml of 20% butanol-CHCla solvent, and transfer
with aid of a beaker to a glass tube 25 X200 mm, one end of which has been con
stricted to an outlet 3 cm long and 5-6 mm in diam., plugged at the constriction with
glass wool, and clamped in an upright position. Apply air pressure (3-5 lbs.) to the
large end, forcing the excess solvent dropwise out of the small end (ca 20 ml). Release
pressure as soon as the liquid disappears at the top of the gel. (Otherwise gel will dry
and crack, becoming useless.) Add 1 ml of CHCI, containing 20 mg of acetic acid,
and 2 ml of butanol-CHCla solvent containing 20 mg of lactic acid. Apply pressure
until the surface of the solvent just disappears into the gel. Fill the tube with solvent,
place a 100 ml graduated cylinder beneath the outlet and apply pressure. Collect
percolate until the lower edge of the blue band, second from the outlet end, reaches
the constriction of the tube. The volume collected is the threshold volume (s) for
lactic acid. (The first blue band to leave the column is the acetic acid.)

ISOLATION OF LACTIC ACID

To the dry residue of sodium lactate in the 50 ml beaker, add 2 ml of butanol
CHCla s:llvent, 5 or 6 drops H 2SO. (1 +1), mix well with glass rod, breaking up all
lumps, and stir in 1 g of anhydrous N a 2SO,.

Prepare a new partition column from the same batch of silicic acid, proceeding
as directed under "Preparation of the Partition Column" above, down to and in
cluding the addition of the 1 ml of CHCI. containing 20 mg of acetic acid. Place a
100 ml graduated cylinder beneath the outlet of the tube. With a pipet, transfer
the solvent containing the lactic acid to the column and apply pressure until the
liquid disappears into the gel. Wash the beaker with three successive 1 ml portions
of solvent, transferring to the column with the same pipet, and applying pressure
each tin:.e until the liquid disappears. Fill the tube with solvent and apply pressure.
A light placed bchind, but not so close as to heat, the tube increases the visibility
of the bands because of the translucency of the gel formed by glycerol and silicic
acid.

Collect percolate until the bottom edge of the second band reaches the constric
tion of the tube, and discard. Place a 50 ml graduated cylinder beneath the outlet,
and collect percolate until the second blue band has passed out of the column (not
less than 35 ml).

With 2 mg of lactic acid or less, the second blue band may not be distinct
enough to be visible. In such case remove and discard the percolate equal in volume
to the threshold volume (s) for lactic acid established for the silicic acid being used.
Place a 50 ml graduated cylinder beneath the outlet and collect 35 ml of percolate.

Tramfer the 35 ml of percolate to a 125 ml Erlenmeyer flask with 20 ml of H 20
and titrate with 0.05 N Ba(OHh soln (phenol red indicator). One ml 0.05 N alkali
= 4.5 mg lactic acid.

, The optimum a.mount of silicic acid, for the quantities of glycerol and water used a.bove, may vary
with different lots of silicic acid. Se. Ramsey & Patterson, This Journal, p. 142.
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IDENTIFICATION OF LACTIC ACID

Separate the aqueous layer in the titration flask. Add 0.05 N zinc sulfate equiva
lent to the Ba(OH)2 used in the titration. Heat to boiling and boil for 5 min., stir in
a small amount of Norite and filter. Evaporate to dryness on the steam bath. Add
10 ml of acetone, heat to boiling and decant. Repeat heating and decantation once
more with acetone, and then once with alcohol. Add a small volume of water, and
filter if the solution is not clear. Evaporate on the steam bath to a concentration of
5 mg of lactic acid per ml. Place a few drops of this solution on a microscope slide,
allow the water to evaporate at room temperature and observe the crystals of zinc
lactate. For amounts of lactic acid less than 5 mg, leave the solution in the beaker
and allow the water to evaporate at room temperature. Place the beaker under the
microscope and examine the crystals. Compare the crystals with those from a known
solution of pure zinc lactate.

Succinic Acid in Egg Products

PREPARATION OF SAMPLE

(a) Liquid eggs.-Transfer 200 g to a tared 1500 ml beaker. With constant stir
ring, add 500 ml of H 20, 75 ml of N H 2SO., and 125 ml of 20 % phosphotungstic acid
soln. Make contents to 1000 g by addition of H 20, stir thoroly, and filter thru a
folded filter paper.

(b) Dried eggs.-Weigh 50 g into a tared 1500 ml beaker and stir into a uniform
paste with 100 ml of H 20. With continuous stirring, add 600 ml of H 20, 50 ml of
N H 2SO. and 75 ml of 20 % phosphotungstic acid soln. Make contents to 1000 g with
H 20, stir thoroly, and filter thru a folded filter paper.

PREPARATION OF SODIUM SALT OF SUCCINIC ACID

Evaporate 500 g of the filtrate in a 1000 ml beaker on a hot plate to ca 75 ml,
and concentrate on a steam bath to ca 20 ml. Transfer to the continuous extractor
by aid of 10 ml of H 20. Add 23 g of (NH.).SO. and 1 ml H 2SO.(1+1) to the soln in
the extractor. Rinse the beaker with ether into the extractor, and extract with ether
for 2t hours.

Add 20 ml of H 20 to the extraction flask and expel the ether on steam bath.
Neutralize with saturated Ba(OH). soln (phenolphthalein indicator), transfer to
110 ml volumetric flask with alcohol until volume is ca 90 ml. Heat almost to boiling
on steam bath, cool, complete volume with alcohol and filter thru folded 12! cm
filter paper. Place the paper and precipitate in a 50 ml beaker, add 20 ml of H 20,
3 or 4 drops of H 2SO.(1 +1), heat on steam bath ca 5 min., and filter. Wash the
beaker and its paper with 3 successive 8 ml portions of H 20, pour thru the filter,
collecting filtrate and washings in a 50 ml beaker. Neutralize the filtrate with 40%
NaOH soln (phenolphthalein indicator) and evaporate to dryness on steam bath.

ISOLATION OF SUCCINIC ACID

Prepare a partition column as described for lactic acid, using a soln of 20 mg of
succinic acid in 2 ml of butanol-CHCla solvent instead of the lactic acid soln to de
termine the threshold volume for succinic acid. Prepare another column, acidify the
sodium succinate, and put the soln thru the partition column, in the same manner
as described for "Isolation of Lactic Acid." Transfer the 35 ml percolate to a 150 ml
Erlenmeyer flask with 20 ml of H 20 and titrate with 0.05 N Ba(OH). soln (phenol
red indicator). One ml N/20 alkali =2.95 mg succinic acid.

IDENTIFICATION OF SUCCINIC ACID

Separate the aqueous soln in the titration flask, transfer to a 50 ml beaker,
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evaporate to about 3 ml on the steam bath, and then allow to evaporate at room
temperature until crystals appear. Compare the crystals with known barium suc
cinate prepared by titrating about 25 mg of pure succinic acid with the Ba(OH).
soIn, adding 3 or 4 drops of glycerol, and evaporating as directed above.

DISCUSSION

Methods for the determination of lactic and SUCCIDlC acids in which
partition chromatography is an essential step, have been developed. When
lactic acid was added to samples of good powdered milk, which were shown
to contain no 1l1ctic acid as measured by this procedure, the recoveries
as shown in Table 1, range from 97 to 99 per cent. In order to determine
if any lactic acid can be detected in fresh milk by this method, the acids
extracted from 250 grams of milk were put on a column. That portion of
the percolate which would have contained any lactic acid present gave a
titration equivalent to 0.9 mg of l~ctic acid; but no crystals of the zinc
salt could be identified by microscopic examination.

TABLE I.-Recovery of lactic acid added to dried whole milk (5 grams)

LACTIC ACID ADDED LACTIC ACID FOUND RECOVERY

my my Percent

6.5 6.5 100
13.0 12.7 97
26.0 25.6 98
39.0 38.6 99
52.0 51.0 98

When succinic acid was added to liquid and dried eggs, the recoveries,
as shown in Table 2, were in the range 86 to 95 per cent No succinic acid
was found in these eggs when they were analyzed by the same procedure.

When a mixture of a-hydroxybutyric, ,8-hydroxybutyric, lactic and gly
colic acids was placed on this partition column, they separated and came
off in the order named. The separation of ,8-hydroxybutyric and lactic
acids was not complete; however, they did separate into two bands which
would make a mixture of the two acids easily detectable.

When a mixture of acetic, formic, and lactic acids was placed on the
column the acids came off in the order named. They separated into well-

TABLE 2.-Recovery of succinic acid added to liquid and dried eggs

PRODUCT WT. SAMPLE BUCClNIC ACID ADDED RECOVERY

grams my Per cent
Dried eggs 50 29.5 87,86
Liquid eggs 200 50.0 88
Liquid eggs 200 2.0 93
Liquid eggs 200 4.0 95
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defined bands which makes complete separation possible. If these acids
are placed on the column with a-hydroxybutyric and ,a-hyd:roxybutyric
acids, the a-hydroxybutyric and acetic acids come off together, and the
,a-hydroxybutyric and formic acids come off together. Citric and malic
acids cause no interference, since citric acid remains at the top of the col
umn, and malic moves so slowly that it is hardly possible to wash it off
at all. Succinic acid moves down the column at a rate slightly faster
than lactic acid, but the difference in the threshold volumes of the two
acids is not great enough for complete separation. These two acids ma.y
be separated by precipitation of the barium salts in 80 per cent alcohol;
the precipitate may then be used for the determination of succinic, and
the filtrate for the determination of lactic acid.
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SEPARATION AND DETERMINATION OF THE STRAIGHT
CHAIN SATURATED FATTY ACIDS C 5 TO C10

BY PARTITION CHROMATOGRAPHY*

By L. L. RAMSEY and W. 1. PATTERSON (Food Divisionf, Food and
and Drug Administration, Federal Security

Agency, Washington, D. C.)

The straight-chain saturated fatty acids C5 to C lO can be separated
and determined by the classical and time-honored method of distillation:
steam distillation plus direct fractional distillation of the readily volatile
acids, and then fractional distillation of the methyl or ethyl esters of the
less volatile acids. (1) While refinements in apparatus and improvements in
procedure have increased somewhat the reliability of this method, frac
tional distillation often does not produce sharp separations, is time con-

* Presented at the Annual Meeting of the Association of Official Agricultural Chemists, held at Wash-
ingtotvf.'B~'\&;~~(M:r.16.1947.
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suming, and requires a rather large sample. Therefore,' it is obvious that
there is a I\'iled for a rapid routine method for the analysis of these fatty
acids. There are innumerable potential uses of such a method in research
on fermentation, food decomposition, the composition of certain fats,
and the composition of mixed esters and flavors, natural or synthetic.

The method presented in this paper for the separation and determina
tion of the straight-chain fatty acids Co to C lO is a modification of the
chromatographic partition method previously proposed for the lower
vdatile fatty acids C1 to C 4 (2, 3). Whereas the fatty acids above butyric
are only slightly soluble in water, their solubility in methanol is apprecia
ble, and they are also Eoluble in aliphatic hydrocarbons such as isooctane.
These two solvents were found to be satisfactory for use as the immiscible
solvents in separating the fatty acids Co to C lO by partition chromatog
raphy. The silicic acid is almost saturated with methanol containing
bromocresol green as the indicator, slurried with isooctane, poured into a
suitable tube of the type normally used in chromatography, and allowed
to pack down under pressure. Other hydrocarbons such as n-hexane and
cyclohexane can be used in place of the isooctane but the bands on the
column are less distinct with these solvents. When an isooctane solution con
taining the straight-chain acids: valerie, caproic, enanthic, caprylic, pelar
gonic, and capric is passed through this column, a separation into six well
defined bands is obtained, analogous to that for the lower volatile fatty
acids (2). The valeric acid band is found at the top of the column, the capric
acid band at the bottom, and the others in order between these two. If
as many as three 5-carbon acids .(n-valeric, isovaleric, and a-methylbuty
ric), and three 6-carbon acids (n-caproic, isocaproic, and tt-methylvaleric)
are all present in a mixture, each group of acids with the same number of
carbon atoms behaves as a single acid, i.e., each group forms a single band
on the column. Thus, the method presented here will separate a mixtur~

containing only the straight chain saturated fatty acids Co to C 10•

After the chromatographic separation of the straight-chain fatty acids
Co to C 10, the individual fatty acid in each band can be tentatively identi
fied by its threshold volume (4). The threshold volume for a given com
pound is an empirical :figure which may be defined as the volume of perco
late collected under specified conditions while the compound is moving from
the top of the column to the point of egress at the bottom. The threshold
volumes for the fatty acids Co to C 10 are quite reproducible, and charac
teristic of the individual acids. Therefore, it is feasible, using' pure acids,
to standardize the column with respect to the threshold volumes of the
acids. The identification of a fatty acid can be confirmed by admixture
with an approximately equal amount of an authentic sample of the sus
pected acid, followed by passage of this admixture through a column of
suitable size prepared in the same way. The formation of only one band
then indicates that the isolated acid is identical with the authentic speci-



1948] RAMSEY & PATTERSON: SEPARATION BY CHROMATOGRAPHY 141

men, or at least is very closely related; i.e., it very probably contains the
same number of carbon atoms.

No acids except the branched-chain acids C5 to CIO, and possibly the
unsaturated acids C5 to CIO, in the fatty acid series are known or expected
to interfere in the method. The behavior of the unsaturated fatty acids
C5 to C lO on the column, however, was not investigated. Acids such as
oxalic, succinic, malic, citric, and tartaric, if placed on the column, re
main practically stationary at the top since they are almost insoluble in
isooctane. Homologs in the fatty acid series below valerie and above
capric do not interfere. Formic, acetic, propionic and n-butyric acids move
much more slowly on the column than valerie; and by the time the valerie
acid has moved completely through the column these acids will have
separated into three bands, a n-butyric band, a propionic band, and a
band containing both acetic and formic acid. The separation of the valerie
and n-butyric acids appears to be quite complete. Hendecanoic (undecy
lie), lauric, and myristic acid, when present to the extent of about 10 mg
each, will separate into visible bands, but the bands are so close together
that the separations are not complete. However, the separation of capric
from undecylic appears to be fairly complete, and the separation of capric
from lauric quite complete. Acids higher than myristic do not interfere in
the method, but when present in great excess as compared with the acids
C5 to CIO, it is necessary to collect the C5 to CIO acids as a single group, and
then to refractionate on a fresh column. The indicator appears to become
quite insensitive to small amounts of acid after a large amount of acid has
passed through the column.

How pure the acid in each eluted band may be is difficult to establish
on a few milligrams by the usual criteria of purity. It requires about 2
milligrams of acid (about 2 for capric and somewhat less for valerie) to
make a visible band on a column 1 inch in diameter and containing 20
grams of gel; for a 2 gram column in a smaller tube only about 0.2 milli
gram is required. Thus, on the larger column 2 milligrams of residual
acid might remain unnoticed after passage of the visible band. When a
single acid is passed through the column, the volume of eluate necessary
to recover all of the added acid is a little larger than the volume apparently
required to elute the same acid from a mixture. Whether, in a mixture,
a following band tends to push the one in front of it through faster (in a
smaller volume) than the front band would move, if alone, or whether the
following band tends to engulf the tail of the one in front of it, is a difficult
question to answer. However, when a mixture of the six straight-chain
acids C 5 to C lO was separated by partition chromatography and each of
the separated acids refractionated on a fTesh column, each acid was
found to contain about 5% of the acid which immediately preceded it on
the column. To test more accurately the completeness of separation of
any given acid in the C5 to C IO group from its homologs by two or more
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passages through a partition column, chromatography of a mixture of
the acid with a synthetic sample of each homolog containing a radioactive
atom as a tracer, could be employed.

The working range of the method presented here is 2 to 20 milligrams of
each acid in the solution transferred to the column. When only even
numbered carbon acids, or only odd numbered carbon acids, are being
separated,' the capacity of the column is appreciably greater. A column
larger than the one used in this analytical method would, of course, have
a correspondingly greater capacity. It would be practical to use a column
large enough for isolating and purifying several grams of the fatty acids.

Prelirr.inary experiments indicate that the proposed method will be
useful in studies on fermentation, decomposition of foods, the composition
of certain fats, and the composition of ester-containing flavors, both
natural and synthetic; and that the method will also be useful in checking
the purity of fatty acids, and possibly in routine control work in connection
with the manufacture of the fatty acids.

METHOD

APPARATUS

(1) Chromatographic tubes.
(a) Large size: 27 mm O.D. X200 mm long prepared from Pyrex tubing, or from

Pyrex test tubes by sealing into the bottom of each a piece of glass tubing
6 mm O.D. X25 mm long.

(b) Small size: 18 mm O.D. X250 mm long prepared from 18 mm O.D. Pyrex
tubing.

(c) Any other suitable container.
(2) Suitable pressure source such as compressed air or a cylinder of nitrogen,
and a meli.ns of keeping the pressure constant such as a column of mercury or a dia
phragm type pressure regulator.

REAGENTS

1. Silidc acid."
2. M e!hanol.
3. Isooctane (2, 2, 4-trimethylpentaneb solvent.-If not free of acid, wash with

alkali, dry, and distil. To ca one 1. of isooctane add 20 ml of 90% methanol, shake
vigorously, allow to separate, and discard the methanol layer.

4. Bromocresol green solution.-Dissolve 200 mg of the dye in 25 ml of methanol.
5. Phenolphthalein soln.-Dissolve 1 g of phenolphthalein in 100 ml of absolute

alcohol and neutralize with sodium ethylate.
6. Ammonium hydroxide solution, ca N.
7. Sodium ethylate, standard 0.02 N solution.-Prepare 0.02 N sodium ethylate

using aldehyde-free absolute alcohol (5), by the usual procedure (6).
8. Straight chain fatty acids.-Valeric, caproic, enanthic, caprylic, pelargonic,

capric, and lauric.

PROCEDURE

(1) Determination of the optimum ratio of methanol to silicic acid: To 20 g of the
sample of silicic acid in a mortar, add 10 ml of methanol and mix well with a pestle.

" Mallinckrodt's Analytical Reagent grade precipitated powder used in this work.
b Pure grade product of Phillips Petroleum Company nsed in this work.
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Continue the addition of methanol stepwise in 2 ml portions, mixing well after each
addition, until the silicic acid is gummy and sticky; at this point it will not produce
a smooth slurry with isooctane. The optimum amount of methanol to be added to
the silicic acid usually lies from 2 to 5 ml below this point and must be determined
by actually preparing a slurry with the isooctane, transferring the slurry to a chro
matographic tube, and observing whether the gel packs down quite firmly under
pressure without cracking or drying out.

(2) Preparation of the chromatographic partition column: To 1 ml of the bromo
cresol green soln, add sufficient methanol to give the optimum amount as deter
mined in (1) above and add enough of the ammonium hydroxide soln (1 to 3 drops
is usually sufficient) to give the alkaline color of the indicator. Add the methanol
soln to 20 g of silicic acid in a mortar and mix thoroughly with a pestle. If the silicic
acid is not alkaline enough to be pale bluish-green in color, add more of the am
monium hydroxide solution dropwise, mixing thoroly after each addition, until this
color is obtained. Add ca 60 ml of the isooctane and make a slurry. Place a very small
cotton plug firmly in the neck of the constriction at the bottom of the large size
chromatographic tube, and clamp the tube in an upright position. Pour the slurry
into the tube, preferably by transferring from the mortar to a 100 ml beaker and
pouring from the beaker into the tube; connect the top to a suitable pressure source
through the gas pressure regulator; an'd apply 2 to 5 pounds of pressure. During the
packing down process, tap the tube from time to time to aid in obtaining a smooth,
level surface. Release the pressure when the silicic acid has packed down firmly, but
before the column begins to dry out, crack, or separate from the walls of the tube.
(If the column begins to dry out before the acids are added, remove the gel from the
tube, slurry again with the isooctane, retransfer to the tube, and repack.)

(3) Testing the silicic acid for its suitability and standardization of the chromato
graphic column: To neutralize the slight but unavoidable excess of ammonium hy
droxide on the column before use, place 2 ml of isooctane containing ca 10 mg of
lauric acid on the column, adding carefully from a pipet so that the top surface of
the column is not disturbed. Connect to the pressure source and apply pressure. At
the instant all the solution has sunk into the gel, release the pressure, disconnect,
and add 1 ml of isooctane. Renew the pressure until this wash solvent has sunk into
the gel, and repeat the washing again using 1 ml of the isooctane. Pass ca 15 mlof
additional isooctane through the column, stopping when all of the solvent has sunk
into the gel. The column is now ready for use. Place a graduated cylinder under the
column to collect the forerun, including the lauric acid, and pipet onto the column
2 ml of a standard solution in isooctane, of fatty acids, which contains about 10 mg
of each acid. Allow the solution to sink into the gel under pressure, and wash with
two 1 ml portions of isooctane as above. Fill up the tube with solvent and adjust the
pressure so that the rate of percolation is from 3 to 5 ml per minute (rate not
critical). (A separatory funnel or other suitable container may be fitted in the chro
matographic tube to serve as a reservoir for the solvent.) Change the receiver when
the lower edge of a band reaches the constriction of the tube, disregarding the lauric
acid band which is caught in the forerun. In general collect the whole band in one
fraction, changing receivers when the following band reaches the constriction, and
continue until all of the desired bands have passed. In case there is no following
band, change receivers when the visible band has passed through the tube, collecting
5 ml fractions, and titrating each. Continue until the titration agrees with the blank
value.

Record the volume of percolate for the forerun and for each band. Transfer each
of the fractions to an Erlenmeyer flask, add a few drops of the phenolphthalein soln,
and titrate with the standard sodium ethylate, Correct the titration for a blank in
each case, using approximately the same quantity of isooctane as was used to elute
the acid being titrated.
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The first band of the mixture to elute is capric acid; the second, pelargonic; the
third, caprylic, etc. The threshold volume for capric acid is the volume of the forerun
(includes lauric acid band). The threshold volume for pelargonic acid is the forerun
volume plus the volume of solvent required to elute the capric acid. Obtain threshold
volumes of the remaining acids in a similar manner. These threshold volumes consti
tute the standardization of the column for 10 mg of each of the fatty acids under the
specific conditions actually employed.

Consider the silicic acid suitable if, upon following the above procedure, the acid
bands are clearly visible, well separated as determined by visual observation, and
if the recoveries of the added acids are in the range 90-110%.

(4) Determination and identification: The preparation of the sample will vary
from product to product. The first step in any event, however, will be the separation
and concentration of the acids either by steam distillation or solvent extraction, or
a combination of the two processes. Neutralize the distilled or extracted acids, con
centrate to a small volume, and transfer to a test tube. Remove the water in a
current of air at steam bath temperature, add 2 to 4 drops of H 2SO.(1 +1) (enough
to turn congo red paper to its acid color) and a few glass beads. Wet the solid salts
by rotating the glass beads in the tube, using a long thin-bladed spatula to br.eak up
the crust or lumps if necessary. Extract the liberated acids with 2, 1, and 1 ml por
tions of the isooctane; and transfer each portion to the column with an eyedropper
pipet, allowing the solvent to sink into the gel each time before the next portion is
added.

Collect the fractions, determine the threshold volume of each acid band, and
titrate as in (3) above.* Compare the threshold volume of the unknown acid in each
case with approximately the same quantity of authentic acid (see (3) above), and
thus make a tentative identification of the unknown acids.

To confirm this tentative identification add ca 5 ml of water to the neutralized
isooctane solution of each unknown acid, evaporate the isooctane on the steam bath,
transfer to a small test tube and continue evaporation to dryness. However, when
the volume of isooctane solution is 50 ml or greater, extract the sodium salt from the
solvent by shaking with three small successive portions of water in a separatory
funnel and drawing off each portion into a small beaker. Concentrate the aqueous
solution to ca 5 ml and transfer to a test tube and evaporate as above. Convert the
sodium salt of each acid to a solution of the free acid in isooctane as described above,
and pipet an aliquot of ca 1 ml, containing ca 2ml of 0.02 N acid (4 to 7 mg of the
acid), onto a freshly prepared column. Pipet an approximately equal amount of the
authentic acid, in not more than 1 ml, onto the column; gently swirl to mix; and pro
ceed to develop the chromatogram. If only one band is obtained, the tentative
identification is confirmed. Report the results in mg of acid found.

Table 1 shows the recoveries of the fatty acids when present in admix
ture in the range 2 to 20 mg each, 5 different mixtures being analyzed,
2 of them in duplicate. As can be seen, recoveries are generally within
± 5% except mixture "E," where the recoveries on 2 mg quantities are
high. No corrections have been made for homologs known to be present
as impurities in the acids used, but in no case in this table would the re
sults be appreciably affected by such slight impuritiles.

Table 1also shows the threshold volumes obtained in each experiment for
* Where results of the highest degree of accuracy are required, each of the separated acids should be

steam distilled and the distillates titrated with standard aqueous alkali (CO" free), using phenolphthalein
a.s the indicator. Results reported in ;,this paper, however, were obtained by omitting the steam distilla
tIOn step.



EXPERIMENTAL RESULTS AND DISCUSSION

TABLE I.-Recoveries of the acids C. to C,O when present in admixture.

ACID ADDED rOUND BCOVERY THBllISBOLD VOLUME

Name my my per cont ml

Mixture A
Capric 2.03 1.96 97 47
Pelargonic 2.04 1.86 91 59
Caprylic 2.03 2.04 101 73
Enanthic 2.02 2.16 107 97
Caproic 2.00 1.88 94 130
Valerie 2.04 1.90 93 174

Mixture B
Capric 5.08 5.0 98 44

5.2 102 43

Pelargonic 5.11 4.7 92 55
5.2 102 55

Caprylic 5.08 5.1 100 70
5.1 100 69

Enanthic 5.06 5.1 101 90
5.1 101 90

Caproic 4.99 4.9 98 123
5.3 106 122

Valerie 5.11 4.8 94 172
5.0 98 173

Mixture C
Capric 10.17 9.5 93 42

10.1 99 43

Pelargonic 10.22 10.0 98 53
10.1 99 53

Caprylic 10.15 10.7 105 66
10.8 106 66

Enanthic 10.12 9.3 92 88
9.7 96 88

Caproic 9.98 9.5 95 177
9.6 96 119

Valerie 10.22 9.7 95 167
9.9 97 159

Mixture D
Capric 20.33 19.3 95 41
Pelargonie 20.43 20.2 99 51
Caprylic 20.30 20.4 100 63
Enanthic 20.23 20.6 102 83
Caproic 19.96 18.7 94 112
Valerie 20.43 20.6 101 152

Mixture E
Capric 9.91 9.5 96 47
Pelargonie 2.02 2.1 104 60
Caprylic 10.16 9.8 96 73
Enanthic 2.03 2.4 118 100
Caproic 10.05 9.5 95 127
Valerie 2.02 2.3 114 199
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each acid. It will be noted that the threshold volume of an acid is definitely
affected by the amount of such acid placed on the column; the larger the
amount of acid the smaller the threshold volume, i.e., large amounts of
an acid travel faster on the column than small amounts of the same acid.
In actual practice, then, the quantity of an acid must be taken into con
sideration in making the tentative indentification by this means.

The threshold volume of an acid is not appreciably affected by large
amounts of the homologs of the acid. In carefully controlled experiments
using the same amount of a given acid, the threshold volume varied as
much as 10% (± 4 ml for capric acid; ± 10 ml for valeric). The cause of
these small variations was not definitely determined. However, it was
found that the rate of percolation within rather wide limits, 2 to 6 ml
per min., did not affect the threshold volume, and that the quantity of
methanol within the range 10 to 20 ml per 20 g of silicic acid (using silicic
acid from the same lot each time) was also without effect.

The color of the band formed by a definite quantity of capric acid, say
0.02 millimol, is not as strong as that formed by the same quantity of a
lower acid. In fact the strength of the color contrast increases noticeably
from capric to valeric acid. The fact that only the acid dissolved in the
methanol can affect the color of the indicator, and that the distribution
of the lower acids favors the methanol solvent, is probably the explana
tion of this behavior.

Completeness of Separation on the Column:

Since the acid bands widen and "tail out" as the chromatogram is
developed, and since, when all six of the acids are present in the mixture
being chromatographed, the bands which first elute are fairly close to
gether, it appears that there is a possibility of contaminating a separated
acid with its next higher homolog. However, the probability that a sepa
rated acid is also contaminated by its next lower homolog is not as great,
since it has been found that the front of a visible band is sharp, permitting
accurate fraction cuts to be made; and since, if the acid is pure, no acid
elutes in front of this visible band.

An experiment was performed to determine the degree of contamina
tion of acids separated by the proposed method, by their next higher
homologs. A mixture consisting of ca 10 mg each of the six fatty acids
C5 to C 10 was separated on a column. The separated acids, except capric
and valerie, were refractionated individually on a fresh column, the per
colate being collected in small fractions in the zone where the next higher
acid,' if present as a contaminant, would be found. It should be noted
that even if the contamination of one acid with another in this case were
as much as 10 per cent, the impurity would not show as a band, because
1 mg of an acid is not enough to produce a clearly visible band. There
fore, it is necessary to collect eluate fractions ahead of the main band in
order to detect the presence of the next higher homolog. Results of this
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experiment are tabulated below, in Table 2. In this experiment the
identity of the homolog impurity was not confirmel.' by fractionation of
an admixture with an authentic sample because the a'"llount of impurity
was quite small. However, the reliability, of the proced"rre was tested by
adding, 1 mg of capric acid to 10 mg of pelargonic acid iIJ\ one experiment
and by adding 1 mg of caprylic acid to 10 mg of enanthic '<;l.cid in another
experiment. The recovery of the homolog impurity in both cases by the
above procedure was ca 90 per cent.

TABLE 2.-Degree of contamination of an acid separated by parf,ition
chromatography with its next higher homolog

lI'RACTION

NAME or ACID .urr.ol' FRACTION
NORJrlALLY HOMOLOG FOUND

REFRACTIONATED ACID COLLECTED
CONTA1NING CON'!~AMINANT

NEXT HIGHER

HOMOLOG· NA""

m! m! m! percent
0.02N 0.02 N

Pelargonic 2.90 51- 58 47- 59 Capric 0.15 5
58- 60 nil

Caprylic 3.55 63- 72 59- 73 Pelargonic 0.15 4
72- 73 nil

Enanthic 3.70 80- 92 73- 97 Caprylic 0.14 4
92- 96 nil

Caproic 4.09 105-125 97-130 Enanthic 0.19 5
125-132 nil

* From mixture A of Table 1.

Based on the recoveries in Table 1 it also appears that the contamina
tion of one acid by another is generally not over 5 per cent, and may be
less. Of course, when only the even numbered carbon acids, or only the
odd numbered carbon acids, are separated at one time, the bands are
farther apart, and the degree of contamination of one acid by another
may be then of the order of 1 per cent. However, as pointed out above,
the purity of an eluted fatty acid in the amounts used is extremely diffi
cult to determine.

Table 3 shows the sensitivity of the method in detecting the homologs
of a fatty acid added to such acid as impurities. In general, by one or
more refractionations 0.5 to 1 per cent of an acid as a homolog impurity
can be detected. It should be noted that although capric acid must con
tain about 20 per cent of pelargonic acid before it can be detEcted in a
single passage through the column, suitable refractionation will detect
as little as 1 per cent pelargonic in capric acid. The procedure used here is
similar to that described below in detail with regard to the application
of the method to some commercial products.
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experiment are tabulated below, in Table 2. In this experiment the
identity of the homolog impurity was not confirmed by fractionation of
an admixture with an authentic sample because the amount of impurity
was quite small. However, the reliability, of the procedure was tested by
adding 1 mg of capric acid to 10 mg of pelargonic acid ill' one experiment
and by adding 1 mg of caprylic acid to 10 mg of enanthic acid in another
experiment. The recovery of the homolog impurity in both cases by the
above procedure was ca 90 per cent.

TABLE 2.-Degree of contamination of an acid separated by parf.ition
chromatography with its next higher homolog

FRACTION

NAME OF ACID AMT.OF FRACTION
NORMALLY HOMOLOG FOUND

REFRACTIONATED
CONTAlNING CON1 'AMINANT

ACID COLLECTED
NEXT BIGHER

HOMOLOG· NAME

ml ml ml per C81.t
0.02 N 0.02 N

Pelargonic 2.90 51- 58 47- 59 Capric 0.15 5
58- 60 nil

Caprylic 3.55 63- 72 59- 73 Pelargonic 0.15 4
72- 73 nil

Enanthic 3.70 80- 92 73- 97 Caprylic 0.14 4
92- 96 nil

Caproic 4.09 105-125 97-130 Enanthic 0.19 5
125-132 nil

*From mixture A of Table 1.

Based on the recoveries in Table 1 it also appears that the contamina
tion of one acid by another is generally not over 5 per cent, and may be
less. Of course, when only the even numbered carbon acids, or only the
odd numbered carbon acids, are separated at one time, the bands are
farther apart, and the degree of contamination of one acid by another
may be then of the order of 1 per cent. However, as pointed out above,
the purity of an eluted fatty acid in the amounts used is extremely diffi
cult to determine.

Table 3 shows the sensitivity of the method in detecting the homologs
of a fatty acid added to such acid as impurities. In general, by one or
more refractionations 0.5 to 1 per cent of an acid as a homolog impurity
can be detected. It should be noted that although capric acid must con
tain about 20 per cent of pelargonic acid before it can be detected in a
single passage through the column, suitable refractionation will detect
as little as 1 per cent pelargonic in capric acid. The procedure used here is
similar to that described below in detail with regard to the application
of the method to some commercial products.
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mixtures were fractionated again and then identified. Fraction 3 contain
ing the tailings of the acid in the main band plus its lower homologs, if
any, was refractionated on a fresh column and the fractions measured and
identified in a manner similar to that for fraction l.

Silicic ACid:
The most critical requirement of this chromatographic method is a

suitable silicic acid. Different lots of silicic acid from the same source
vary in their chromatographic properties, and not all lots have been found
entirely satisfactory. Silicic acid prepared in the laboratory from different
lots of commercial waterglass by a definite procedure (3) also has not been
entirely satisfactory. In Table 5 is a comparison of different samples of
silicic acid. Samples 1 to 4 are different lots from the same source, number
1 being the batch of silicic acid used in this work unless otherwise noted.
Samples !'l and 6 are the laboratory prepared products. It· should be noted
that silicic acid 2, which held the smallest quantity of methanol, gave the
smallest threshold volume and would not separate the C 9 and C IO

acids; on the other hand, silicic acid 6, which had the largest capacity for
methanol, gave the largest threshold volume and caused the bands to
move farthest apart.

TABLE 5.-A comparison oj different samples of silicic acid

20 0 SAMPLE OJ'
THRESHOLD VOLUHB

rOR 10 KG 01'
SILICIC ACID

CAPRYLIC ACID

ml
1 70
2 32

3 72

4 74

5 98

6 116

NOTES

Silicic acid found to be most suitable.
Would not separate pelargonic from capric

acid. Held only 12 ml of methanol in
stead of 20 rol on 20 g.

Usable but the acid bands were not as
clear as 1.

Usable but the acid bands were not as
clear as 1.

Acid bands not as clear as 1 but moved
farther apart in development. Had
greater capacity for methanol; used
30 ml.

Similar to 5. Had largest capacity for
methanol; used 35 mI.

The laboratory-prepared gels were of a finer mesh, and the percolation
rate was slower than that of the commercial gels under the same pressure.
The percolation rate for a given gel is affected somewhat by the quantity
of methanol added to the gel; the greater the amount added, the greater
the percolation rate. However, as previously indicated, it was found that
a range of methanol all the way from 10 to 20 ml per 20 g powder, in the
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case of silicic acid number 1, did not affect the threshold volume of capry
lic acid.

In brief then, experiments indicate that, in order to be suitable a
silicic acid should give, under the conditions outlined in the method, a
threshold volume of 60 to 80 ml for 10 mg of caprylic acid; should show
clearly visible acid bands when 2 mg of each acid are used; and should be
capable of taking up about 100 per cent of its weight of methanol without
drying mit of the column at the top or bottom during use. However, it
appears that the only way to find out whether a silicic acid is suitable is
to try it out using the procedure outlined above.

The requirement of a suitable silicic acid is not peculiar to this particu
lar method. A silicic acid· prepared according to one procedure (7) was not
suitable for the separation of the organic acids of fruit, because this silicic
acid was too highly "adsorptive." (8) The preparation of a rather weakly
adsorptive silicic acid suitable for separating the fruit acids has been
described. (8) However, attempts to duplicate this preparation in another
laboratory were unsuccessful. (9)

SUMMARY

A method is presented, based on partition chromatography, for the
separation and determination of the saturated straight--chain fatty acids
C6 to C 10•

The fatty acids are separated on a column of silicic acid, using methanol
as the immobile solvent, 2, 2, 4-trimethylpentane as the mobile solvent,
and bromocresol green as the indicator. The separated acids are titrated
with standard sodium ethylate and tentatively identified by their threshold
volumes; and the identification in each case is confirmed by adding an
approximately equal amount of an authentic sample of the suspected
acid and testing the chromatographic homogeneity of the mixture on a
fresh column.

It appears that the method may be suitable for routine use in the study
of fermentation, food decomposition, the composition of certain fats; and
the composition of natural and synthetic flavors and esters.
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THE DETERMINATION OF FREE TRYPTOPHANE IN
MILK, CREAM,' AND BUTTER

By REO E. DUGGAN (Food and Drug Administration Federal Se
curity Agency,' New Orleans, Louisiana)

Milk contains abundant amounts of the three major components of
food-proteins,' fats, and carbohydrates; it also contains growth factors
needed by many micro-organisms. Since milk does not contain any na
tural inhibitor of bacterial growth, microbiological activity begins im
mediately after milking.

Many different types of micro-organisms are commonly found in raw
milk or cream. Some of these organisms produce lactic acid almost ex
clusively, which results in clean sour milk or cream when these micro
organisms are the predominant types present. This so-called "clean
sour" milk 0'1: cream is preferred for certain uses. Other micro-organisms
elaborate proteolytic enzymes which decompose the milk proteins. Still
other micro-organisms produce lipolytic enzymes which attack the milk
fat and cause rancidity. The inter-relationship of these types of organisms
is dependent upon a number of highly variable factors, but under certain
conditions they may develop concurrentiy in milk and cream. In the
uncontrolled microbial decomposition of milk and other foods there is, of
course, no sharp boundary where a desirable type of chemical action
~tops and another, and undesirable, one begins.

The chemical reactions involved in the microbial degradation of pro
teins to amino acids and the resulting changes in these acids are known
in a general way (1, 2). The proteins are hydrolyzed by enzymatic ac
tivity into simpler substances: proteoses, peptones, amino acids, etc.
Although many characteristics of the more complex products of protein
hydrolysis, e.g., peptones and polypeptides, are known, the chemical
characteristics of the amino acids are more clearly defined and better
known.

Certain amino acids can be chemically measured in much smaller
quantities than others; tryptophane, in particular, has been the sub
ject of numerous investigations, especially in the field of nutrition, and
methods capable of measuring microgram amounts of tryptophane are
available. However most of these workers (3, 4, 5 6, 7) have been
concerned with the total quantity of tryptophane present, and very
little attention has been given to the isolation of small quantities of free
tryptophane from natural products.

Tryptophane has been suspected of being connected with decomposition
in foods in earlier investigations on indole (8, 9, 10, 11). These in
vestigators inferred that the indole was formed from tryptophane. It
seems reasonable to suppose that, in the decomposition of foods, trypto
phane is formed first by hydrolysis of proteins and then converted in part
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to indole. Thus there is a good chance that tryptophane might be present
in much larger amounts than the resultant indole. Even though this amino
acid is not a final end product in the process of protein degradation, it is
logical to reason that the products of the earlier enzymatic breakdown
might be found more frequently and abundantly in decomposed food than
an end product produced by fewer species ofmicroorganisms. As with any
useful chemical criterion, the stage of decomposition at which it appears,
and the rate of its formation, and of its disappearance, are very important.
This report describes a method for the isolation and determination of
free tryptophane in milk, cream, and butter, and presents experiments
showing the effect of ti.me and temperature on the formation of free
tryptophane in milk and cream.

),IETHOD FOR FREE TRYPTOPHANE IN MILK, CREAM, AND BUTTER

REAGENTS

Color Reagent.-Dissolve 0.4 g. p-dimethylaminobenzaldehyde in 5 ml acetic acid
and mix with 92 ml phosphoric acid and 3 ml cone. HCI. Purify the commercial re
agent according to Organic Syntheses Collective Vol. I, p. 214-7, Gilman & Blatt,
J. Wiley and Sons, N. Y. (1941).

Hydro~hloricAcid.-C.P.-Conc.
Acetic Acid.-C.P.-Glacial. This may be conveniently dispensed from a large

separatory funnel on a ringstand.
Lactic Acid Soln.-2.5% W IV.
Dilute Hydrogen Peroxide Soln.-Dilute 1 m13% H 20 2 to 5 ml with H 20. Prepare

fresh daily. (Add 1 drop of this soln to 20 ml of acetic acid immediately before use).
Sodium Hydroxide Soln.-10% W IV.
Acetone-.90%.-Redistill before dilution, discarding approximately 5% at the

end of the distillation. Neutralize to phenolphthalein with 0.1 N NaOH just before
using. Dilute 90 ml acetone with 10 ml water.

Alum1'na Cream.-Methods of Analysis, A.O.A.C., 6th Ed., 34.19(b), p. 562. The
washing operation may be speeded up by centrifuging. This reagent should have a
smooth gelatinous appearance. Solns having the appearance of a suspended powder
do not filter satisfactorily.

Standard Tryptophane Soln.-Accurately weigh 20 mg tryptophane and dissolve
in ca 100 ml water. Dilute to exactly 200 ml. Dispense from a 10 ml microburette.
This solution may be diluted with water to a more convenient working strength.
Keep stock soln under refrigeration, and do not use after 3 days. (Tryptophane is
difficult to wet and therefore dissolves only slowly. Frequent shaking will hasten
solution.)

PREPARATION OF SAMPLE

Cream and Milk.-Weigh 25 g of well mixed sample into a 250 ml centrifuge
bottle. If the cream is plastic or very thick, dilute with 5 ml hot water or heat on
steam bath until the cream is free flowing.

Butter.-Weigh 50 g of well mixed butter into a 250 ml centrifuge bottle and melt
at a temperature not above 100°C. Centrifuge at ca 2000 r.p.m. for several minutes
and remove and discard the fat layer with a cream pipette. (Or dissolve the 50 g
portion in 50 ml ethyl ether by vigorous shaking, add 50 ml pet. ether, shake, and
centrifug;J at ca 2000 r.p.m. for several minutes. Remove ether-fat layer by means
of a siph·:m or pipette.) Care must be exercised in order that none of the aqueous
phase is ::-emoved with the fat.
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EXTRACTION AND DETERMINATION OF TRYPTOPHANE

Using 3-4 drops of 1 % alcoholic phenolphthalein as an indicator, neutralize the
sample by the dropwise addition of 10% NaOH soln. Mix the solution after the ad
dition of each drop of alkali. Discharge the pink color by the dropwise addition of
2.5 % lactic acid soln and add 1.0 ml in excess. If the sample is warm, cool to room
temperature. Add 100 ml of 90 % acetone, shake vigorously for at least two minutes,
and centrifuge for several minutes at ca 2000 r.p.m. Carefully inspect the sample
after centrifuging; if the precipitated protein layer appears to be fluid, or if there is
a liquid layer (except fat) in the bottom of the bottle, add 10 ml water, shake
vigorously for two min. and centrifuge again. This treatment must be repeated yet
again if the precipitate is still fluid. (Tryptophane may be lost at this point if the
acetone extract is decanted from a fluid or liquid layer.) Filter, thru a rapid folded
filter paper which will retain the fat, into a 250 ml beaker. (Several ml of butter fat
usually separates during the centrifuging and is left on the filter paper and dis
carded.) Evaporate the filtrate to a volume of 5-7 ml on a hot plate, after addition of
glass beads to prevent bumping. If the soln develops a basic reaction during evapo
ration of the acetone, neutralize and add lactic acid in excess as before. If solns have
a cloudy appearance after evaporation to 5-7 ml, repeat the neutralization and heat
for several minutes. Allow to cool to room temperature, add 2 ml alumina cream,
and filter into a 25 ml glass stoppered graduate (C.S.S. 589 White Ribbon filter
paper is satisfactory.) Wash the beaker with 2-3 ml water and pour thru the filter.
Continue the washing until the volume of the filtrate is 10 m!. (Alternately, the soln
may be filtered thru a cotton pledget, to remove fat, into a graduate containing 2 ml
alumina cream, made to 10 m!. vol. by washing, and then filtered or centrifuged. Less
time is required by this method.) Shake well, pipet 2.0 ml of the sample soln into a
50 m1 beaker, and evaporate to! ml or less on a hot plate. (Caution: Do not take to
dryness.) Allow to cool to room temperature. Add 1 ml hydrochloric acid and 1 ml
of the color reagent, mix by swirling, and allow to stand for 15 ± 1 min. Pour the
mixture into a dry, 25 ml glass stoppered graduate and wash the beaker with ca
20 ml acetic acid to which has been added 1 drop of the diluted H.O•. Make to 25 ml
with acetic acid and mix well by inverting the graduate several times. Allow to
stand 10 ± 1 min., pour into a suitable photometer cell, and measure the color at
560 mIL.

(While NaCl is often precipitated upon the addition of the strong acids, it gen
erally settles out, leaving a clear supernatant liquid; however, the color solution
may be filtered during the final standing if the NaCl does not appear to be settling
out.)

(Cream and milk solutions which contain large amounts of tryptophane may re
quire longer than 10 minutes for color development. This condition is easily recog
nized since a constant reading cannot be obtained. In such instances repeat the de
termination, using a smaller aliquot.)

In each series of determinations on milk, cream, or butter, determine the blank
on an aliquot of each different sample soln in the same manner, omitting only the
addition of the color reagent.

Since the fat contents of milk, cream, and butter are so different, calculate all
results to the fat-free basis for ease of comparison.

The following formula is convenient for calculating the results:
AX(B/C)

Tryptophane-fat-free basis p.p.m.
g.(100-F)

Where A =net micrograms tryptophane in aliquot
B = total ml of sample solution
C = ml of aliquot used
G = grams of sample used
F = per cent fat in sample
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DISCUSSION OF METHOD

The tryptophane combined in the casein molecule will react with the
color reagent and form blue or purplish blue solutions. It is therefore
necessary to isolate the free tryptophane resulting from enzymatic or
bacterial action in such a manner as will not liberate tryptophane from
the casein molecule.

Acetone was selected both as a combined solvent for free tryptophane
and a denaturant for interfering milk proteins, after testing a number of
common denaturants, e. g., trichloracetic acid, sodium tungstate, sodium
ch~oride, alcohol, etc. The acetone is readily removed by evaporation.
One 100 ml portion of the acetone solution is sufficient to extract the free
tryptophane completely enough to be within the experimental error of
the method.

The varying protein content of milks and creams (and to a lesser extent,
of butters), as well as the varying salt content of butters, makes it practi
cally impossible to prescribe an acetone-water ratio wnich will perform
equally well on all samples of milk, cream, and butter. An acetone solu
tion which contains too much water will not satisfactorily coagulate the
protein; if,' on the other hand, the acetone concentration is too high, the
salt solution from the butter will not be dissolved, and significant quan
tities of tryptophane might then be lost at this step in the procedure.

Unsuccessful attempts were made to dissolve tryptophane in butter
fat; further, no tryptophane was detectable in butter fat from cream which
contained large amounts of free tryptophane. .

Tryptophane is destroyed by heating in acid solution. This effect is
more pronounced when the strong mineral acids are used, instead of
lactic acid,' to neutralize the samples. However, the acetone extraction of
the prepared samples must be made from acid solutions, since cloudy
conceJ;ltrates which are almost impossible to fHter are obtained if the ex
traction is made from basic solutions. The acidity recommended approxi
mates the titratable acidity of fresh cream.

A number of reactions have been proposed for the determination of
tryptophane in protein hydrolyzates, but one of the most widely used
determinations, as well as one of the most sensitive, measures the blue
color formed when tryptophane reacts with p-dimethylaminobenzalde
hyde in the presence of strong acids. A trace of an oxidizing agent. e.g.,
H 20 2 or NaN02, speeds up the reaction. The blue color can be measured
photometrically at 560 mJ.!.

Sample solutions obtained from cream and milk have a yellow color,
probably due to the presence of the water soluble milk pigment, ribo
flavin. Sample solutions from butter have only a tinge of this yellow
color, but such solutions exhibit a fluorescence in ultraviolet light which
is typical of riboflavin. The blank due to this yellow color in cream or
milk sample solutions, in the absence of the color reagent, usually amounts
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to not more than 1-2 mm,' using the 100 rom cell and the neutral wedge
photometer (12). A 2 ml aliquot of butter sample solution has no detect
able blank. In view of the small magnitude of the error thus introduced
into the determination, only two (unsuccessful) attempts were made to
eliminate this color.

The selection of a 2.0 ml aliquot of the sample solution in the actual
determination has been governed by a number of considerations: (a) The
interference due to the natural pigment is slightly more pronounced, and
brownish off-colors are often obtained, when aliquots larger than 2.0 ml
are used. (b) In sample solutions obtained from salted butter, the salt
precipitates upon evaporation of the aliquot and is not redissolved by the
strong acids used in developing the color. This interference is not serious
in aliquots up to 2.0 ml; however, if larger aliquots are used, the salt must
be removed from the color solution by filtration or some other means.
(c) The 10 ml sample solution contains a total of 25 mg lactic acid, and
when larger (3-5 ml) aliquots are·used, the acid must be neutralized be
fore evaporation.

The term "free tryptophane" as used in this paper, means tryptophane
reacting substances in the sample solutions. Preliminary experiments with
the method of Horn and Jones (6) indicate that the "free tryptophane"
determined in milk or cream by this method is actually tryptophane.
Although primarily of academic interest, further study of the point is
being undertaken.

The method used was systematically investigated with respect to time
of reaction, concentration and character of the acid-aldehyde reagent,
diluent, presence of water and concentration of the hydrogen peroxide.
The following general conclusions are drawn from theses experiments:

1. Fifteen minutes is a generous allotment of time for the initial reaction. After
addition of the acetic acid-peroxide, however, the time limits should be observed
closely since the color slowly fades.

2. The phosphoric acid-aldehyde color reagent has a slightly greater sensitivity
than a solution of the aldehyde in hydrochloric acid.

3. An oxidizing agent has been found necessary to develop the maximum color.
The optimum concentration of the peroxide solution is a 1 +4 dilution of 3% U.S.P.
hydrogen peroxide. Stronger solutions promote rapid fading. Solutions of KNO. and
KNO, are satisfactory for the development ,of the color. The color developed by
these oxidants is more stable than that developed by H.O. but may require 15-60
minutes for maximum development of color.

4. Acetic acid was selected as the diluent, since no color is developed when the
solutions are diluted to the necessary volume with water. Probably the other dilu
ents which have been used in this reaction would be equally satisfactory.

5. The final sample solution is concentrated in order to remove the excess water,
which causes fading and, when more than 1 ml is present, results in the development
of less color. This fading is not diminished by the use of larger amounts of color re
agent and hydro~hloric acid.
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6. The concentration of p-dimethylaminobenzaldehyde in the color reagent is not
particularly critical.

7. The quantities of hydrochloric acid and color reagent used in developing the
color are not critical. The amounts indicated have been found to be adequate for
as much as 300 mmg tryptophane.

8. It is preferable to finish the determinations on the same day that they are
begun; however, the solutions may be stored overnight under refrigeration.

9. When the quantity of tryptophane measured is greater than 10 mmg, a
straight line is obtained by plotting photometer readings against micrograms trypto
phane.

TABLE I.-Recovery of tryptophane added to cream and butter

SAMPLE TRYPTOPHANE P.P•••

Pr6ient Added' Total RecotlerJ/

Cream 0 1.0 1.0 1.1
Cream 0 2.0 2.0 2.4
Cream 0 3.0 3.0 3.0
Cream 0 4.0 4.0 4.1
Cream 0 4.0 4.0 4.1
Cream 0 6.0 6.0 5.6
Cream 0 20.0 20.0 17.6
Cream 0 1.0 1.0 1.0

Butter 1.0 1.0 2.0 1.8
Butter 1.0 1.0 2.0 1.9
Butter 1.5 1.0 2.5 2.2
Butter 1.1 1.5 2.6 1.3
Butter 1.3 3.0 4.3 3.8
Butter 1.4 1.0 2.4 2.2

1 Multiply by 25 to obtain micrograms of tryptophane added to cream sample, and by 50 for butter
sa.mple.

RECOVERY EXPERIMENTS

Table 1 shows the recovery of tryptophane added to cream and butter,
using the above procedure. The data indicate that the method is suffi
ciently accurate to detect small differences in the tryptophane content
of cream and butter.

EXPERIMENTAL

The following experiments were undertaken to show that free trypto
phane actually is formed in the microbial degradation of milk proteins:

Two lots of milk of known history were used in obtaining the data
presented in Table 2,' and in Fig. 1.

Milk and cream samples A, B, and C were all from one lot of milk
sampled approximately four hours after milking at a receiving plant in
Crosby, Mississippi. Cream samples Band C contained 38 per cent and
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56 per cent fat, respectively. Both were separated from the same milk
represented by sample A.

Sub-samples of the milk and of the two cream samples, consisting of
3 sets of 12 half-pint portions and 3 sets of half gallon portions, were
placed in sterile containers. One set of each sub-sample was stored at
37°C (98.6°F); the second was held at room temperature which ranged
from 18-25°C (64.5-77°F); and the third was placed in a refrigerator at
a temperature of Q-4°C (32-39°F). Tryptophane and titratable acidity (13)
determilnations were made at the time intervals indicated in Table 2.
The one-half gallon samples were stirred thoroughly before each analysis.
The one~half pint samples were well mixed immediately before analysis,
and a different bottle was used for each set of tryptophane and acidity
determinations. Thus,' the one-half pint samples were aged without inter
mittent mixing, and the one-half gallon samples were mixed prior to each
determination.

Efforts were made to obtain a homogenous mixture throughout these
experiments. However, the cream layer on the milk was not completely
miscible when the acidity reached ca 0.3 per cent. No difficulty was en
countered in obtaining visual homogeneity in the cream samples until
the acidity reached 0.4 per cent. Separation was noted both in the milk
and in the 38 per cent fat cream samples after standing undisturbed for
12 hours; and it was increasingly difficult to reincorporate the upper layer
as the acidity increased. It is possible that some of the inconsistences in
the results may be attributed to tIle difficulty of obtaining perfect homo
geneity.

Milk sample D was from a milking observed by the writer at a New
Orleans, Louisiana, dairy. Cream sample E was from the same dairy,
separated 12 hours earlier and placed in the cooler immediately after
separation. Triplicate sub-samples of D and E were placed in sterile one
half pint jars; one set of each was aged as before at 0-4°C; another at
room temperature, 23-29°C. (73-84OF); and the third at 37°C.

Inspection of these tables shows that the tryptophane content, and,
of course, the titrable acidity of both milk and cream increases with age.
The rate of formation of tryptophane and acid increases with rise in
temperature. Only the cream data have been used in preparing Fig. I,
because it was possible to follow the cream decomposition for longer
periods than the milk. This graph clearly illustrates the effect of time and
temperature upon the formation of tryptophane in cream. The data
given in Table 2 show that milk behaves in the same manner.

From a comparison of the tryptophane content of milk sample A, and
cream samples Band C held at 37°C. for periods up to and including 36
hours, it can be seen that the formation of tryptophane in independent of
the size of the sample, and is not significantly influenced by the fat con
tent of the sample.



TABLE 2.-EjJect of time and temperature on development of tryptophane
and titratable acidity

SAMPLE A, MILK-5% FAT

(}-40 C. 18-25° C. 37° C.
AGE

TITRATABLE FREE TlTRATA.BLE FREE TITBATABLE FREE
(HBS.) .....CIDrTy TBYPTOPHANE ACIDITY TRYPTOPHANE ACIDITY TRYPTOPHANE

(% LACTIC) P.P.:M. (% LACTIC) P.P.M. (% LACTIC) P.P.H.

4 (See text) ... '''2 j ·(i·.oji· 0.17 0.9 ....... .. 0·.2S·(o·.zzi· .. ·ij'·(i·.7i··12 0.19 (0.18) 0.19 (0.21) 1.8 (1.6)
24 0.17 (0.18) 1.2 f1.8) 0.50 (0.36) 3.6 (1.8) 0.72 (0.77) 5.3 (4.8)
36 0.17 (0.17) 0.5 1.1) 0.80(0.74) 3.1 (2.7) 0.88 6.3
48 0.18 (0.16) 1.0 (1.2) 0.85 4.2 0.91 7.8
96 0.14 (0.17) 1.9 f1.4)

144 0.17 (0.17) 1.2 1.2)
192 0.16 (0.17) 1.7 (1.3)
240 0.18 (0.17) 1.6 (1.3)
288 0.18 (0.19) 2.8 (2.0)
336 0.20 (0.18) 5.8 (3.0)
408 0.32 (0.22) 8.4(3.9)
480 0'.42 (0.38) 7.8 (9.3)

SAMPLE B, CBEAM-38% FAT

4 (See text) ... .. ·i:2·(Oj···· 0.08 O......... ··o:ii;·(o·.iilj· ·"iX·(i·.ij·12 0.11 (0.13) 0.12 (0.13) 1.0 (1.0)
24 0.12 (0.13) 0.8 (0) 0.22 (0.33) 1.9 (1.3) 0.55 (0.56) 3.1 (3.5)
36 0.11 (0.12) 0 (0) 0.54 (0.56) 1.0 (2.8) 0.61 (0.61) 6.3 (5.8)
48 0.12 (0.13) 0 (1.1) 0.60 (0.61) 2.4 (3.1) 0.63 (0.63) 7.7 (7.3)
96 0.13 (0.13) 1.0 (1.0) 0.48 (0.67) 5.8 (5.9) 0.81 (1.02) 16.2 (18.4)

144 0.13 (0.13) 1.6 (1.0) 0.74 (0.73) 11.0 (9.4) 1.08 (1.31) 32.3 (34.8)
192 0.12 (0.12) 1.3 (1.0) 0.80 (0.81) 15.9 (11.6) 1.09 55.9
240 0.13 (0.12) 1.1 f1.6) 0.81 19.2 1.29 82.6
288 0.13 (0.11) 1.4 1.1) 0.88 23.6 1.42 139.4
336 0.15 fO.13) 1.0 (1.6) 0.95 27.0 1.42 135.5
408 0.29 0.15) 5.5 (1.6)
480 0.51 (0.25) 8.5(2.4)

8..UIPLE C, cREAl4-56% FAT

4 (See text) ... ... i:o·(Oi···· 0.08 0 ......... ..o:ii ·(o·.ioi· ... O· .. ·(i·.4i·12 0.07 (0.10) 0.09 (0.11) o (0)
24 0.09(0.09) 1.0 (0) 0.20 (0.25) 1.7(1.1) 0.38 (0.43) 4.7 (3.7)
36 0.09(0.09) 0 (0) 0.35 (0.37) 1.7 (2.2) 0.40 fO.33) 6.9 (7.0)
48 0.08 (0.10) 0 (0) 0.41 f0.4O) 3.0 (4.1) 0.42 0.40) 11.9 (10.1)
96 0.11 (0.10) 1.0 (1.4) 0.46 0.41) 6.8 (6.2) 0.64 fO.52) 35.5 (21.7)

144 0.11 (0.10) 1.1 (0) 0.50 (0.48) 12.0 (9.6) 0.92 0.62) 56.8 (30.0)
192 0.09 fO.09) 1.1 (0.8) 0.50 13.8 0.97 74.6
240 0.09 0.10) 1.5 (1.4) 0.64 18.3 1.09 102.7
288 0.09 (0.10) 1.5 (1.2) 0.72 26.4 1.15 145.5
336 0.15 (0.15) 2.6 (1.4) 0.83 31.9 1.63 136.4
408 0.22 (0.23) 4.0 (2.6)
480 0.26 (0.39) 8.5 (3.7)

SAMPLE »,' MILX-3.5% FAT

0 (See text) ... ···iX·· .... 0.15 1.2 ....•.. "0: is" ..... . ............
6 0.17 0.17 1.3 1.7

12 0.17 1.1 0.17 0.9 0.17 1.5
18 0.17 1.0 0.16 1.3 0.21 3.2
24 0.16 0.9 0.17 2.2 0.36 3.9
30 0.17 0.9 0.19 3.2 0.59 4.5
36 0.17 0.9 0.21 4.2 0.77 7.8
48 0.16 1.9 0.75 6.8 0.81 11.6
72 0.17 1.4 0.91 7.0 0.85 12.2
96 0.16 1.3

120 0.18 1.2
168 0.17 1.4

SAMPLE E.' CREAM-21.3% FAT

0 (See text) ... ............. 0.13 0.9 ....... . ·o:iil .. ··· .. . .. i:i·······6 0.16 0.9 0.16 0.8
12 0.16 0.6 0.16 0.9 0.21 1.7
18 0.16 0.8 0.19 1.1 0.64 4.8
24 0.16 0.8 0.55 2.4 0.70 8.0
30 0.16 0.8 0.69 3.9 0.74 8.9
36 0.16 0.8 0.70 4.0 0.74 11.7
48 0.15 1.2 0.76 6.3 0.77 14.4
72 0.17 0.8 0.79 8.0 0.79 21.9
96 0.15 1.2

120 0.17 1.2
168 0.15 0.9

NOTE: Tryptophane values calculated to fat-free basis.
1 Values enclosed in parentheses were obtained from j-gallon sub-samples.
• 23-29°C. (Room tsmperature in these experiments.)
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The samples held under refrigeration remained fresh; the tryptophane
content and titratable acidity remained reasonably constant up to 240
hours. Thereafter a slow increase in both tryptophane and acidity is
noticeable. There are greater variations between the ! gallon and the!
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Fig. I-Effect of temperature on rate of development
of tryptophane in cream.

pint subsamples after 336 hours of storage and, with the exception of
sample A at 480 hrs., higher tryptophane values were obtained on the!
pint jars which had been held without mixing. In some cases there was
also a noticeable difference in the acidity. No logical explanation,' except
the erratic growth habits of micro-organisms at low temperatures, is
offered for this behavior.
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The samples held at room temperature also show an increase in trypto
phane content with age. The rate of formation of tryptophane and titrat
able acidity is noticeably greater than in the samples held at refrigerator
termperatures. However, the milk was clabbered at the end of 36 hours,
thus making sampling difficult at an early stage of this experiment. The
! gallon of 56 per cent cream was granular in appearance, and therefore
difficult to sample at the end of 48 hours storage. However, measurable
quantities of tryptophane were found in the milk before the clabbering
point was reached.

The rate of formation of tryptophane and acid was noticeably hastened
by incubation at 37°0. The milk samples were clabbered at the end of
24 hours, and, judging from the acidity, had been clabbered for some
time before.

TABLE 3.-Free tryptophane content of butter made from cream of known age

CREAM BUTTER

SAMPLE
AGE

(DAYB) TITRATABLE ACIDITY FREE TRYPTOPHANE FREE TRYPTOPHANE

(% LACTIC) J'AT~FREE BASIS P.P.M. FAT-FREE BASIS P.P.Y:.

I 0 0.09 0 0
2 0.48 7.5 7.5
4 0.57 9.9 9.8
7 0.76 19.6 13.1

10 0.95 28.0 23.8
46 1.34 123.3 -

II 0 0.09 0 0
3 0.90 10.3 9.2
6 1.49 28.7 23.8

14 1.86 77.5 56.0

Table 3 shows the results of similar experiments where cream was
stored at room temperature and churned by hand into butter at intervals
up to 46 days. These data show that there is a rather close relationship
between the free tryptophane content of butter and that of the cream
from which the butter was made.

TRYPTOPHANE CONTENT OF COMMERCIAL MILK AND CREAM

In order to gain some information on the normal content of free trypto
phane in sweet milk and cream, 18 samples of milk and 22 samples of
cream were analyzed. These samples were collected from retail stores in
New Orleans, Louisiana,' and represent the output of as many of the dairies
in this area as could be readily sampled. Each sample represents either a
different dairy or a different day's output. These results are presented in
Table 4. The three samples of sour cream are representative of the prod
uct prepared by inoculating pasteurized sweet cream with a starter. Re-
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TABLE 4.-Free tryptophane content of market milk and cream

161

PRODUCT
SAKPLllI TITRATABLil ACIDITY, FREE TRYPTOPHANE

NO. %LA.CTIC FAT-FREE BAS1S P.P.M.

Milk 1 0.11 0.6
2 0.12 1.0
3 0.12 0.8
4 0.10 1.0
5 0.10 0
6 0.11 1.0
7 0.12 0.8
8 0.10 0.9
9 0.12 0.7

10 0.08 1.2
11 0.10 1.5
12 0.10 0.9
13 0.10 1.7
14 0.10 1.0
15 0.10 1.0
16 0.11 1.6
17 0.13 1.0
18 0.14 0.9

Breakfast Cream 1 0.11 0.7
2 0.08 0.8
3 0.10 2.7
4 0.09 0
5 0.10 0
6 0.10 0
7 0.10 0.8
8 0.10 0.8
9 0.11 2.0

10 0.12 0.7
11 0.06 1.5
12 0.12 2.1
13 0.09 0.8
14 0.21 2.4
15 0.16 1.2
16 0.09 2.0
17 0.06 0.7

Whipping Cream 18 0.14 0
19 0.10 1.0

Sour Cream 20 0.94 4.4
21 1.05 2.2
22 0.70 1.3

turned milk and cream are used in the preparation of this product. The
free tryptophane in these samples is negligible; compared to the values
obtained on raw milk or cream allowed to reach corresponding acidities.
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SUMMARY AND CONCLUSIONS

An investigation has been made of the occurrence of free tryptophane
in milk, cream,' and butter. A method for the extraction and measurement
of the free tryptophane in these products has been described.

The following conclusions have been reached:
(1) Negligible quantities of free tryptophane are present in normal

sweet milk and cream.
(2) The amount of free tryptophane in milk and cream increases with

age if the products are held under conditions conducive to bacterial and
enzymatic activity.

(3) The amount of free tryptophane in butter depends upon the free
tryptophane content of the origip.al cream.
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NOTES

Note on the Microscopic Identification of Caffeine

By GEORGE L. KEENAN*

The microchemical identification of caffeine with mercuric chloride reagent al
ready has been described (1) and the crystalline precipitate has been photomicro
graphed by Stephenson (2). The preeipitate appears as needles, as also does the
crystalline precipitate formed with gold chloride reagent.

The purpose of this note is to call attention to a much more distinctive test sug
gested by Arreguine (3) but considerably simplified as to technic. The method of
procedure is as follows: A drop of Lugar's Reagent (iodine-in-potassium iodide) is

FIG. .-Caffeine with Lugar's reagent and ammonium sulfate.

added to a small amount of the test material on an object slide and stirred in. Then
a few fragments of ammonium sulfate are dropped into the preparation. As the drop
evaporates at the periphery, numerous dark red to brown to almost black (depend
ing on their thickness) quadrilateral plates will appear, many of these so oriented as
to show a box-like habit (Figure 1). They resemble rhombohedra in form and exhibit
strong birefringence with crossed nicols. This microchemical test is more character
istic and striking than that obtained with either mercuric chloride or gold chlorido
reagents.

Formerly Microanalyst, Food and Drug Administration; present address 165 l};.restwood Drive,
Strongville. Ohio.
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Separation of n-Butyric and Isobutyric Acids
by Partition Chromatography

L. L. RAMSEY (Food Division,* Food and Drug Administration,
Federal Security Agency, Washington, D. C.)

In applying the method of partition chromatography for separating the straight
chain saturated fatty acids CrC,o (1) to an unknown mixture of acids derived from
a commercial flavoring product, an extraneous acid band was observed between
n-butyric acid and n-valeric acid. This extraneous acid was identified as isobutyric
acid by the preparation of the characteristic crystalline mercurous salt (2). Previ
ously it was found that a mixture of n-butyric and isobutyric acids does not separate
on a chromatographic partition column of silicic acid, using water as the immobile
solvent and chloroform containing a small percentage of n-butanol as the mobile
solvent (2).

The table below shows the recovery of n-butyric and isobutyric acids when
present in admixture, using the same procedure as described for the separation of
the straight-chain saturated fatty acids C 6-C,o (1). The threshold volumes are also
shown. As can readily be seen from the table, the separation of the two acids is not
complete. On the column the bands are very close together, in fact, visibly overlap
ping. A single passage through the column will detect a minimum of about 10%
isobutyric acid added to n-butyric acid as an impurity, and about 30% n-butyric
acid added to isobutyric acid. Refractionation of appropriate fractions, however, as
outlined in the paper on the separation of the acids C 6-C,o (1), improves the sensi
tivity of the method.

The method presented here may be useful in cases where only a small amount
of acid is available, where it is desirable to recover the acid after identification,
and/or where an approximate determination is satisfactory.

TABLE I.-Recovery oj n-butyric and isobutyric acids when present in admixture

NAME OF ACID ADDED rOUND THRESHOLD VOLUME

mg mg ml
Mixture A

Isobutyric 10.3 8.2 222
Butyric 10.0 12.3 254

Mixture B
Isobutyric 5.15 3.7 219
Butyric 5.0 6.4 250

REFERENCES

(1) RAMSEY, L. L. and PATTERSON, W. 1., p. 139, This Journal.
(2) Ibid., 28, 644 (1945).

* w. B. White, Chief.



BOOK REVIEWS

Commercial Fertilizers, Their Sources and Use. By Gilbeart H. Collings. Published
by the Blakiston Company, Philadelphia-Toronto, 1947. Fourth Edition,
6! X9i inches, 522 pages, 160 illustrations, 139 tables. Price $4.50.

The author, Professor of Soils, Clemson Agricultural College, Clemson, South
Carolina, and Fertilizer Consultant, Collings and Associates, has had long experience
as experiment station agronomist and teacher of soil, fertilizer, and crop courses.
Written to satisfy a definite need in the classroom, this book was first published in
1934 with succeeding revised editions appearing in 1938 and 1941. The present new
edition, containing eighteen chapters, has been revised to include reference to many
changes which occurred in the sources and use of fertilizer materials during World
War II. There is an entire new chapter entitled "The Manufacture and Use of Am
monium Nitrate." There are five other chapters on nitrogen, three on phosphate, one
on potash, three on other elements in fertilizers including the secondary and minor
elements; one chapter each on history, soil reactions and crop growth, purchase of
fertilizers, principles of the use of fertilizers; and the final chapter discusses the ap
plication of fertilizers and their influence on germination and seedling growth.

In the preface the author states, "Because production and consumption figures
for recent years for some countries and states have not been published or are not yet
reliable, and because I felt that many conditions as they existed during the war
years were not normal, I have purposely used as illustrative material in many
chapters the statistics, situations, or practices that prevailed in the normal years
just prior to the outbreak of World War II." This treatment of the subject matter
is desirable in view of the intended use of the book by students being introduced to
general practices relating to a major industry. There is an excellent bibliography of
some six hundred references, many of which call attention to original research data.
This provides the reader with easy access to a more detailed study on many of the
subjects presented in this book. In this way, a vast number of subjects pertinent to
the source and use of fertilizers, and which would ordinarily require several volumes,
are presented in this single volume. Detailed, technical description of the manufac
ture and use of fertilizers would be out of place in a book of this nature. The author
has done an admirable job in avoiding such detail and the result is an outstanding
work on the general subject of commercial fertilizers, their sources and their use.

JOHN O. HARDESTY

Fatty Acids, Their Chemistry and Physical Properties. By Klare S. Markley.
Interscience Publishers, Inc., New York, 1947. X+668 pp. Price $10.00.

The purpose of this work, states the author, is "to bring together in an organized
and readily accessible form as much as possible of the present accumulation of facts
and data pertaining to the chemical reactions and physical properties of the fatty
acids ... " and thus "obviate many hours of searching the literature by the large
and growing body of chemists, physicists, engineers, and technologists who are in
terested in the fatty acids and their numerous products and by-products."

The scope and emphasis of the book may be indicated to a certain degree by
noting the number of pages devoted to the major divisions of the book, together with
the names of the chapters under each division. The book is separated into six major
divisions:

A. The Nature and History of Fats and Waxes, 9 pp. in one chapter.

B. Classification and Structure of the Fatty Acids, 64 pp., includes two chapters;
Classification and Nomenclature, and Isomerism.

165
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C. Physical Properties of the Fatty Acids, 166 pp., includes five chapters; Crys
tal Properties, Spectral Properties, Thermal Properties, Solubility of Fatty
Acids and Solution Properties; and Properties of the Fatty Acids in the
Liquid State.

D. Chemical Reactions of the Fatty Acids, 278 pp., includes eleven chapters;
Salts of Fatty Acids, Esterification and Interesterification, Alkylation and
Alkoxylation, Pyrolysis, Halogenation, Hydrogenation and Hydrogenolysis,
Oxidation and Hydroxylation, Oxidation by Atmospheric Oxygen (Auto
oxidation), Biological Oxidation, Nitrogen Derivatives of Aliphatic Acids,
and Sulfur Derivatives of the Fatty Acids.

E. Synthesis of Fatty Acids, 42 pp., includes two chapters; In Vitro Synthesis
of Fatty Acids, and Biosynthesis of Fatty Acids.

F. Isolation and Identification of Fatty Acids, 57 pp., includes two chapters;
Separation of Fatty Acids, and Identification of Individual Fatty Acids.

A .cursory examination of the book discloses that experimental data such as
physical constants, and that concepts such as those of crystal structure are well
up-to-date, having been taken in many instances from the literature of the past ten
years. It is to be regretted, though, that no reference was made to the work of A. W.
Weitkamp on the acidic constituents of degras. Weitkamp claims to have isolated
and identified thirty-two of the acidic constituents of degras, many of which had
not previously been reported as occurring in nature (JACS, 67, 447 (1945)).

The history of the development of the chemistry of the fatty acids is very closely
interwoven with the textual material throughout the book. The work is very well
documented, a vast number of pertinent references to the original literature being
given.

The text is profusely illustrated by a large number of tables, graphs, and dia
g'l'ams, together with a few very helpful photographs.

The physical appearance and typographical set-up of the book are good; it is well
printed on good paper, and durably bound. Except for an occasional word obviously
misspelled, the book appears to be quite free from errors. At the back of the book is
a useful author and subject index.

This book is a comprehensive survey of our present knowledge of the fatty acids
and it will, no doubt, fill a long felt need in this field. As a reference book it will be
found highly useful to chemists and other scientists working on fatty acids, or in re
lated fields.

L. L. RAMSEY

Standard Methods for the Examination of Water and Sewage. Prepared, Approved,
and Published Jointly by the American Public Health Association and the
American Water Works Association. Publication Office American Public Health
Association, New York 19, N.Y. Ninth Edition, 1946, XVII +286 pages. Illus
trations. Cloth. Price $4.00.

This edition of one of the best known and most widely distributed laboratory
manuals used by water and sewage control technicians, reflects the fine editorial
work of Dr. Symons, as well as the activities of the nine cooperating and coordinat
ing committees led by Maxcy, Pirnie, Buswell, Hitchens, Mallmann, Calvert, Black,
Hatfield, and Gilcreas; and of the chairman of the joint editorial committee, Norton.

The reading matter on each page.has been split in two columns which makes the
directions much easier to follow and has been rearranged under fewer captions. It
now consists of four parts instead of seven, as follows: Examination of water
physical and chemical; Sewage, Sewage Effiuents, Industrial Wastes, Polluted
Waters, Sludges and Muds; Microscopical Examination of Water, Sewage Sludge,
and Bottom Sediments; and Bacteriological Examination of Water. The two ap
pendices deal with Non-Standard Methods, and with Chemicals and· Reagents.



1948] BOOK REVIEWS 167

It would be impracticable to refer even briefly to the many deletions, additions,
and revisions represented by this edition. One example must suffice. Under "Iron,"
the two introductory paragraphs have been omitted as such, and ~'Gravimetric,"

"Colorimetric-Bypyridine," and "Colorimetric-Phenanthroline" methods have been
added. The potassium ferricyanide method for ferrous iron has been deleted. The
bibliography for this subject has been increased from two to eight references.

The manual has been immensely improved, and the laboratory worker has a tool
in this edition which will greatly increase his knowledge and efficiency. Access to
the book is an actual necessity for laboratory workers concerned with the analysis
of water and sewage.

J. W. SALE

The Water Soluble Gums. By C. L. Mantell, Ph.D., Reinhold Publishing Com
pany, New York. 1947, 6 X9 inches, V +258 pages of text, and a 7-page table
"Native Designation of Gums." Price $6.00.

The author's aim in this book, as stated in the preface "is an attempt to coordi
nate information relating to the water-dispersible products derived largely from a
wide variety of plants and known as gums." This aim is only partly fulfilled.

Chapter I, Classification and Chemistry of the Gums, exemplifies the author's
tendency toward brevity. The entire chapter comprises 18 pages; 4 pages, plus a flow
sheet, is devoted to classification, leaving 13 pages for the discussion of general
chemistry of gums. Physical chemistry of gums, an important subject, is disposed of
in six pages. Then follows six chapteTs on individual gum families, such as acacia,
India gums, Astralgus, and seaweed gums. These include much interesting detail on
gathering and purifying these products. Considerable space is given in these chap
ters to their physical and chemical properties. The chapter on acacia gums includes
an interesting discussion, the work of deJong and co-workers on "coazervation," or
the effects produced by mixing two hydrophilic colloids of opposite electric charge.
The chapter on seaweed colloids is particularly informative, due in part to the fact
that the producers of agar agar and algin employ modern methods of manufacture
and plant control. Excellent flow-sheets of the manufacturing processes are given.

Chapter 8, discussing the modified celluloses, industrial competitors of natural
gums, is inadequate, considering the many uses for which these synthetic "gums"
are recommended. Only four literature references are given, three dated before 1937.
The American literature is entirely neglected. The two chapters on modified starches
(dextrins), and on hydrophilic proteins (gelatins, etc.), are similarly brief, the author
stating they are adequately treated in existing monographs. Pectin is not discussed.

Industrial uses of gums are disposed of in four chapters, totalling 41 pages. Here
again the author seems to have neglected modern research, 100 of the 136 references
listed being before 1940. 73 citations refer to patents. As an example, none of the
work of Sommer, at Wisconsin, or Mack at Amherst, on stabilizers in ice cream is
mentioned, although the statement is made "one of the largest uses of algin in the
United States is as a stabilizer for iee eream."

Chapter 15 discusses "Specifications, Identification and Testing." This is too
brief to be of practical value to a working chemist. Much important work is omitted.
Work by Racicot and Ferguson on detection of gums in foods, and many A.O.A.C.
referee reports on the same subject, are not given. The tests copied from Methods
of Analysis, A.G.A.C. Fifth Ed., and the U. S. Pharmacopoeia XI, are both from
obsolete editions. In fact, the XIII edition of the Pharmacopoeia is current. This is
especially unfortunate since the Sixth Edition of the Methods of Analysis listed many
tests and methods not included by the author. The same comment applies to meth
ods published in The Journal, A.G.A.C. There is only one reference to articles from
this journal dated after 1939. Many of the tests included in this chapter are ab-
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stracted too briefly to be of practical value as given. As an example, a method is
given (p. 254), for the detection of agar in canned chicken. The paragraph ends "and
the precipitate is treated like the like precipitate in the detection of agar in mayon
naise." The method for mayonnaise is given only by literature reference, and that in
directly in the discussion of gums in foods. Again (p. 256) is the statement "The
methods for gums in cheese are applicable to vanilla ice cream." Nowhere in the book
is a reference to a method for detection of gums in cheese.

One of the most valuable sections of the book is the last chapter. This is a table
listing 179 native or trade names of gums, each with its corresponding botanical
source, geographical origin and present day classification.

In general, the book is characterized by incomplete literature research. The only
other book dealing specifically with gums known to this reviewer, "The Biochemistry
of Cellulose, Polyuronides, Lignins, etc." by A. G. Norman (1937) is not mentioned.
The many papers by Tseng, of Scripps Institute of Oceanography, University of
California, on algin and agar are dismissed with two brief references. Other examples
have been given. Mantell's book impresses this reviewer as being too technical for
the industrialist or scientist. The author could well have added 100 pages or more
without introducing any new subjects. The book is printed on a good quality paper,
with easily-read type, and contains informative flow-sheets, graphs, and illustra
tions. The bibliography, while not complete, is representative, and contains the
more important potent citations.

F. LESLIE HART

Cereal Laboratory Methods, Fifth Edition, 1947, XIV, pp. 341, illustrations.
Cereal Chemistry Office, University Farm, St. Pail 1, Minn. $4.50.

This is essentially a "methods of analysis" book for particular use in cereal test
ing laboratories. The new edition has been revised and considerably expanded
through the addition of new chapters on experimental malting, vitamin assay meth
ods, and sanitary methods. A number of new methods have also been added in previ
ously existing chapters: specifically the xylene partition and thiobarbituric acid
methods as a replacement for the old phloroglucin method for pentosans, the deter
mination of urea and ammoniacal nitrogen, the determination of egg solids in maca
roni products, and the fat stability test. Likewise, a number of methods have been
deleted: glutenin, proteins soluble in 70% ethyl alcohol, proteins soluble in 5%
K.SO. solution, proteins peptized by neutral normal salt solution, albuminoid nitro
gen, buffer value of flour, water soluble protein precipitable by 40% alcohol, lipoids,
lipoid phosphoric acid, detection of sesame oil, and the accelerated rancidity test.
Many of the methods described are the methods adopted by the Association of
Official Agricultural Chemists, and by the American Oil Chemists' Society.

A criticism is justified of the provision for sampling feed by the same procedure
recommended for sampling flour, rather than by the feed sampling method of the
Methods of Analysis, A.O.A.C., and the Official Publication of the Association of
American Fced Control Officials, Inc. The (identical) methods of the latter two
organizations are generally used in feed enforcement activities.

The increased scope of the subject matter makes this a more valuable book than
the previous edition, and it will be a useful addition to any laboratory working in the
field of cereal chemistry.

V. E. MUNSEY
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