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Daniel Banes, Food and Drug Administration, Washington 25, D. C. 
AMINOPYRINE, EPHEDRINE, AND PHENOBARBri'AL: 

H. C. Heim, School of Pharmacy, University of Colorado, Boulder, Colo. 
QUININE: 

D. J. Miller, Food and Drug Administration, Buffalo 3, N. Y. 
RUTIN I"" TABLETS: 

A. Turner, Eastern Regional Lab., U.S.D.A., Philadelphia, Pa. 
ETHYLMORPHINE IN SYRUPS: 

F. J. McNall, Food and Drug Administration, Cincinnati 2, Ohio 

SYNTHE'rrc DRUGS: 
Referee: F. C. Sinton, Food and Drug Administration, New York 14, N. Y. 
METHYLE,,"E BLUE: 

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

CARlJIlOMAL: 
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. 

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

PHENOLPHTHALEIK IN CHOCOLATE PREPARATIONS: 
H. Rogavitz, Food and Drug Administration, New York 14, N. Y. 

PYRIBENZAMINE AND BENADRYL: 
H. C. Heim 

SYNTHETIC ESTROGENS: 
Daniel Banes, Food and Drug Administration, Washington 25, D. C. 

MISCELLANEOUS DRUGs: 
Referee: Iman Schurman, Food and Drug Administration, Chicago 7, Ill. 
lYIICROSCOPIC TESTS FOR ALKALOIDS AND SYNTHE:rICS: 

W. V. Eisenberg, F,ood and Drug Administration, Washin~ton 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 Agri(mlture, 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. 
PRESERVA'l'lVES Al'iD BACTERIOSTATIC AGENTS IN AMPUL SOLU1'IONS: 

C. N. Jones, Food and Drug Administration, New York 14, N. Y. 
ESTRONE AND ESTRADIOL: 

J. C. Molliter, Food and Drug Administration, Washington 25, D. C. 
ME'l'HYL ALCOHOL: 

J. F. Guymon, Agricultural Experiment Sta., College of Agriculture, Davis, 
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. 
COflMETIC POWDERS: 

Helen C. Barry, Food and Drug Administration, New Orleans 16, La. 
COSMETIC SKIK LOTIONS: 

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

S. H. Newburger, Food and Drug Administration, Baltimore 2, Md. 
DEPILATORIES: 

S. H. Newburger 
HAIR DYES AND RINSES: 

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

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

.1. F. Weeks, Food and Drug Administration, New Orleans 16, La. 
SUK TAN PREPARATIONS: 

E. Hoshall, Food and Drug Administration, Baltimore 2, Md. 

COAL-TAR COLORS: 

Referee: K. A. Freeman, Food and Drug Administration, Washington 25, D. C. 
ACETATES, CARBONATES, HALIDES, AND SULFATFlS IN CERTIFIED COAL-'l'AR 

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 COAJ,-TAR COLORS: 

S. S. Forrest 
HALOGENS IN HALOGENATED FLUORESCEINS: 

J. H. Jones, Food and Drug Administration, Washington 25, D. C. 
IDENTIFICATION OF CERTIFIED COAL-TAR COLORS: 

Rachel Selar, Food and Drug Administration, Washington 25, D. C. 
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. 
SUL~'ONATED AMINE INTERMEDIATES IN COAL-TAR COLORS: 

N. Ettlestein, Food and Drug Administration, Washing Lon 25, D. C. 
UNSULFO:l!ATED PHENOLIC IWl'ERMEDIATES IN COAL-TAR COLORS: 

H. Holtzman, Ansbacher-Siegle Corp., Rose Bank, SLaten Island, N. Y. 
SULFONATBD PHBNOLIC IN'l'ERMEDIA'l'ES IN COAL-TAR COLORS: 

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

C. Graichen, Food and Drug Administration, Washington 25, D. C. 
MIX'l'UHBS OF COAL-'rAR COLORS FOR DRUG AND COSMETIC "CSE: 

W. C. Bainbridge 
LAKICS AI\D PLGMEN'l'S: 

C. Graichen 
SPECTROPHOTOMETRIC TESTING OF COAL-TAR COLORS: 

J. H. Jones 
SUBSIDIARY DYES IN D&C COLORS: 

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

C. Stein, Food and Drug Administracion, Washington 25, D. C. 
ARSENIC IN 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 
BOILING RANGE OF PSEUDO-CUMIDINE XYLIDINE IN CERTIFIBD COAL-TAR 

COLORS: 

L. S. Harrow 
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SUBCOMMITTEE C: J. O. CLARKE (1950), (Food and Drug Administration, Washing
ton 25, D. C.), Chairman; P. A. CLIFFORD (1952), and A. H. ROBERTSON (1954). 

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

R. D. Lovejoy, Food and Drug Administration, Washington 25, D. C. 
MOISTURE IN DRIED VEGETABLES: 

B. M:1kover, Western Hegional Research Laboratory, U. S. Department 
of Agriculture, Albany 6, Calif. 

CATALASE I:'< 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 CaEf., Berkeley 4, Calif. 

FILL OF CONTAINRR l'vIETHODS (FOODS, DRUGS, AND COSMETICS): 
Referee: Sumner C. Rowe, Food and Drug Administration, Washington 25, D. C. 

COFFEE AND TEA 
Referee: 

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

DAIRY PRODUCTS: 
Referee: W. Horwitz, Food and Drug Administration, Minneapolis 1, Minn. 
PHOSPHATASE TEST IN DAIRY PRODUCTS: 

W. Horwitz 
ASH IN MILK AND EVAPORATED MILK: 

Guy G. Frary, State Chemical Laboratory, Vermillion, S. Dak. 
SAMPLING, FAT, AND MOISTURE IN HARD CHEESES: 

W. Horwitz 
ACHHTY OF MILK: 

Guy O. Frary 
PREPARATION OF BUTTER SAMPLES: 

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

SERUM TESTS: 
Henry J. Hoffman, Minnesota Dept. of Agriculture, St. Paul, Minn. 

FAT IN DAIRY PRODUCTS: 
Ernest O. Herreid, Illinois Agricultural Expt. Sta., Urbana, Ill. 

SA1I1PLING, AKD PREPARATIO!< OF SAMPLE, OF SOFT CHEESES: 
Sam Perlmutter, Food and Drug Administration, Minneapolis, Minn. 

FROZF.N DESSERTS: 
H. M. Boggs, Food and Drug Administration, Philadelphia, Pa. 

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

George E. Kcppel, Food and Drug Administration, Minne~polis 1, Minn. 
ACIDITY OF FAT: 

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

L. C. Mitchell, Food and Drug Administration, Minneapolis, Minn. 
AMMONIA NITROGEN: 

E. B. Boyce, St(ltc Dept. Public Health, Boston 33, Mass. 

EXTRANEOUS MATERIALS IN FOODS AND DRUGS: 

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

W. V. Eisenberg, Food (lnd Drug Administra.tion, Washington 25, D. C. 
DAIRY AND EGG PRODUCTS: 

K. L. Harris 
NUT PRODUCTS: 

9 

Mn,ryvee G. Yakowitz, Food and Drug Administration, Washington 25, 
D. C. 

BAKED PRODUCTS, CEREALS, AND CONFECTIONERY: 

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

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

W. G. Helsel, Food and Drug Administration, Washington 25, D. C. 
VEGETABLE PRODUCTS: 

F. H. Smith, Food and Drug Administration, Washington 25, D. C. 
SEDHlENT TESTS (MILK AND CREAM): 

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

DECOMPOSITION AND FILTH IN FOODS ( CHEMICAL INDICES): 

Referee: W. 1. Patterson, Food and Drug Administration, Washington 25, D. C. 
FISH PRODUCTS: 

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

Fred Hillig 
SHELLFISH: 

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

EGG PRODUCTS: 

Fred Hillig 
BLACKHEAUT IN PINEAPPLE: 

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

GELA'l'INE, DESSERT PREPARATIONS, AND MIXES: 

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

JELLY STRENGTH: 

Paul A. Kind, Kind-Knox Gelatine Co., Camden, N. J. 
GELATINE AND GELATINE DESSERTS (COMPOSITION): 

Joseph H. Cohen, General Foods Corporation, Woburn, Mass. 

FrSH A::-l"D OTfIEn MARINE PRODUCTS: 

Referee: 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. 
CHEESlC: 

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

F. Leslie Hart 
CACAO PRODUCTS: 

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

CATSUP AND RELATED TOMATO PRODUCTS: 

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 FLOTJR IN MEAT PRODUCTS: 

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

DEFATTED MILK SOLIDS IN MEAT PRODUCTS: 

CRl'JATIN IN MEAT PRODUCTS: 

J. M. McCoy, Meat Inspection Division, Bureau of Animal Industry, 
Washington 25, D. C. 

IIORSEMK'cT IN GROUND MEAT: 

C. E. Hynds, State Food Laboratory, Albany, N. Y. 

METALS, OTHER ELEMENTS, AND RlCSIDUES IN FOODS: 

Referee: B. J. Wichmann, Food and Drug Administration, Washington 25, D. C .. 
CADMIUM: 

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

W. C. Stammer, Continental Can Company, Inc., Chicago 39, 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. 
INSECTICIDES IN CANNED FOODS: 

W. A. Britton, Beechnut Packing Co., Canajoharie, N. Y. 
PARATHION: 

P. A. Clifford, Food and Drug Administration, Washington 25, D. C. 

MICROBIOLOGICAL MlCTHODS: 

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. Dunningan, Food and Drug Administration, Washington 25, D. C. 
CANNED VEGETABLES: 

C. W. Bohrer, Nat!. Canners Assn., Washington, D. C. 
EGGS AND EGG PRODUC'l'S: 

M. T. Bartram, Food and Drug Administration, Washington 25, D. C. 
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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, Natl. Canners Assn., Washington, D. C. 
CANNED FISHERY PRODUCTS: 

L. R. Shelton, Jr., Food and Drug Administration, Washington 25, D. C. 

MICROCHEMICAL METHODS: 

Referee: C. O. 'Willits, Eastern Regional Research Laboratory, U. S. Depart
ment of Agriculture, Philadelphia, Pa. 

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, ~. Y. 
UmSAPONIFIABLE MATTER: 

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

Gardner Kirsten 
ANTIOXIDANTS: 

S. Kahan, Food and Drug Administration, New York 14, N. Y. 

PRESERVATIVES AND ARTIFICIAL SWEETENERS: 

Referee: Margarethe Oakley, State Department of Health, l3altimore 18, Md. 
QUARTERNARY AMMONIUM COMPOUNDS: 

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

JOHN B. WILSON 

FORMALDEHYDE: 

Howard Bennett, Food and Drug Administration, ):few Orleans, La. 
MOLD-INHIBITORS, PROPION ATES: 

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

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

William S. Cox, Food and Drug Administration, Atlanta, Ga. 

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: 

N. A. Carson, Food and Drug Administration, St. Louis, Mo. 
SUGAR, A,m, AND PUNGENT PRINCIPLES IN Mus'rARDS: 

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

Juanita E. Breit, Food and Drug Administration, Cincinnati 2, Ohio 
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SUBCOMMITTEE D: KENNETH L. MILSTEAD (1950) (Food and Drug Administration, 
Cincinnati, Ohio), Chairman; J. Walter Sale (1952); and C. S. Ferguson (1054) 

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

Itobert 1. Tenney, Wahl-Henius Inst., 64 E. Lake St., Chicago, Ill. 
Hops: 

D. E. Bullis, Oregon State College, Corvallis, Oreg. 
INORGANIC .ELEMENTS IN BEBR: 

W. C. Stammer, Continental Can Company, Inc., Chicago, Ill. 
COLOR AND TURBIDITY IN BEER: 

B. H. Nissen, Anheuser-Busch, Inc., St. Louis, Mo. 
DISTILLED SPIRITS (OBSCIJRA'l'ION METHOD FOR PROOF AND TEST FOR AGING): 

G. F. Beyer, Bureau of Internal Revenue, Washington 25, D. C. 
CHROMATOGRAPHIC ABSORPTION OF WINES: 

Peter Valaer, Bur. Internal Revenue, Washington 25, D. C. 
CARAMEL IN ALCOHOLIC BEVERAGES: 

PeLer Vahler 
CORDIALS AND LIQUEURS: 

John B. Wilson, Food and Drug Administration, Washington 25, D. C. 
FUSEL GIL IN DrS'l'ILLED SPIRITS (OFFICIAL METHOD): 

G. F. Beyer 
CARBON DIOXIDE IN BEER: 

Irwin Stone, Wallerstein Laboratories, New York 16, N. Y. 
METHANOL: 

J. F. Guymon, Agr. Expt. Station, College of Agirculture, Davis, Calif. 

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

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 INGH];DIENTS: 

W. O. Winkler 
LACTOSE: 

Donald G. Mitchell, Walter Baker Co., Dorchester 24, Mass. 
FAT: 

Carl Stone, Food and Drug Administration, Cincinnati, Ohio 

CEREAl, FOODS: 
Referee: V. E. ::Vlunsey, Food and Drug Administration, Washington 25, D. C. 
STARCH IN HAW AND COOKED CEREALS: 

FAT ACIDITY IN GRAIN, FLOUR, CORN ]'VIEAL, AND WHOLE WHEAT FLOUR 
Lawrence Zeleny, Agricultural Research Center, Beltsville, Md. 

BENZOIC ACID IN FLOUR: 
V. E. Munsey 

]V[ILK SOLIDS AND BUTTERFAT IN BREAD: 
V. E. Munsey 
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PROTEOLYTIC ACTIVITY OF FLOUR: 

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

SOYBEAN FLOUR: 

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

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

R. P. Smith, National13iscuit Co., 449 W. 14th St., New York, N. Y. 
YIOISTURE IN S~LF-RISING FLOUR AND II'< P AI'<CAKE, WAFFLE, AND DOUGH

NUT MIXES: 

S. Williams, Food and Drug Administration, Cincinnati, Ohio 
BROMATES IN FLOUR: 

W. L. Rainey, Commander-Larabee Milling Co., Minneapolis, Minn. 
UNSAPONIFIABLE MATTER AND STEROLS IN NOODLES AND BAKERY PRODUCTS; 

V. E. Munsey 
ALBUMEN IN NOODLES AND MACARONI PRODUCTS: 

V. E. Munsey 

BAKING POWDERS AND BAKING CHEMICALS: 

Referee: V. K Munsey, Food and Drug Administration, Washington 25, D. C. 

FLAVORS AND NON-ALCOHOLIC BJi;VERAGES: 

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

.John B. Wilson 
LEMON OILS AND EXTRACTS: 

John 13. Wilson 
ORGANIC SOLVENTS IN FLAVOHS: 

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

John 13. Wilson 
MAPLE FLAVOR CONCENTRATES A"D IMITA'rIONS: 

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

John 13. ViTilson 
VANILLA EXTRACTS AND hnTATIONS: 

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: 

L. W. Ferris, Food and Drug Administration, Buffalo, N. Y. 
FRUIT AND SUGAR IN :FROZEN FRUIT: 

C. G. Hatmaker, Food and Drug Administration, Washington 25, D. C. 
WATER-INSOLUBLE SOLIDS: 

R. A. Osborn 

SUGARS AND SUGAR PRODUCTS: 

Referee: C. F. Snyder, National Bureau of Standards, Washington 25, D. C. 



14 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

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, Eastern Regional Research Laboratory, U. S. Dept. 
Agriculture, Philadelphia, Pa. 

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. 
MICRO-SUGAR METHODS: 

Betty L. Kostakos, Kational Bureau of Standards, Washington 25, D. C. 
STARCH CONVERSION PRODL"CTS: 

WATERS, BRINE, AND SALT: 

Referee: 
BORON IK WATER: 

FLUORINE IN SALT: 
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PRESIDENT'S ADDRESS* 

COMPOSITION FOUND BY ANALYSIS WITH THERAPEUTICAL 
CLAIMS FOR SOME PROPRIETARY MEDICINES 

By GEORGE H. MARSH (Director Chemistry Division, Alabama 
Department of Agriculture and Industries, Montgomery 2, Ala.) 

The compounding of medicine is an old art. The people of ancient times 
had a meager knowledge of the medicinal properties of herbs and roots and 
their therapeutical action upon the human body. They gathered certain 
herbs and roots and made decoctions and infusions from some of them, 
chewed some, smoked some, and took some of them in powdered form. 
At the same time there existed somewhat of a halo of mystery about the 
action of medicine on the human body. That same idea ~vhich originated 
with the art of compounding of medicine still prevails in the minds of 
many people. They believe that there is some mysterious something in 
certain medicines. They cannot explain it to you, but still it exists in their 
minds. 

This halo of mystery, or conception of medicinal values, has been a 
retarding factor through the years in getting proper medicinal aid to many 
people and it continues to be a hindrance even today. It is the controlling 
reason why many people do not heed the advice for correct and proper 
medication, but rather follow the mystic view they have of medicines and 
self medication, to the detriment of their health and even sometimes to 
the loss of life itself. This idell of the mystery of medicines and their heal
ing power on the human body makes it profitable for those who are in
clined to make use of the traffic in medicines for profit and, unfortunately, 
many are vvilling to take advantage of theirfellow man's weakness: all for 
the sake of personal material gain. This is so well illustrated by the type 
of advertising, and the extensive therapeutical claims made so often. 

The analysis for composition of many of the medicines which have been 
found on sale is a very broad and difficult field, of course, for the Drug 
Chemist in control work whose task it is to ascertain the composition of 
many of them. This is especially true in the case of medicines made up by 
the itinerant drug or medicine man, as they are called. It is likewise true 
in the case of the medicines put up in many cases by the small manufac
turer, who puts up a medicine and jobs it out through small grocery stores, 
etc. 

The seriousness of the situation is that in so many of the cases the 
party making the medicine is one who knows nothing about drugs, chem
istry, physiology, or therapeutics. Even if he is honest in purpose, still he 

;r Pre.-:;ented before the Annual Meeting of the As~oc.iation of Official Agricultural Chemists, held at the 
Shoreham Hotel. Washington, D. C., October 11, 12, 13, 1918. 
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knows nothing about what value the medicine mayor may not have. The 
person's mind purchasing the medicine is often filled with the idea of mys
tery, and he believes in some way it will alleviate his pain and suffering 
and per chance relieve him of his ailment. It is surely a case of the blind 
leading the blind as they grope around in darknes8. 

It is no easy task to cope with this situation in drug control, which we 
have briefly described. If there was the requirement that certain informa
tion be filed with the Drug Control Official, such as the composition of 
the medicine, copy of the label, and a copy of the proposed advertising 
matter, before the medicine is offered [or sale, it would be very valuahle in 
the control in the traffic of these medicines and in rendering of far greater 
protection of the health of the public. There are many of such medicines 
being sold. The business of concocting of thcm seems to be a never ending 
business; for as soon as one has been apprehended and put out of business, 
others seem to spring up in his place. It seems that those who know the 
least about medicine, pharmacy, chemistry, physiology, or therapeutics 
are the ones who manufacture and sell such medicines. 

I shall refer to some specific cases where claims were made or implied 
as to the value of a remedy for certaincliseases, and then give the com
position of the medicine as was found by analysis in the laboratory. 

(1) "'TU-B"c-KU" 

This medicine was a colorless liquid sold in 6 oz. bottles, bearing direc
tions on the lahel to take as a relief for all coughs. The name might imply 
that tbe product itO to be used as a remedy for tuhcrculosis, since in most 
lung or throat infections of this disease a cough usually accompanies the 
disease. A sample consisting of two 6 oz. bottles was collected and ana
lyzed in the laboratory. The Drug Chemist had no knowledge of the 
composition of the medicine since no ingredients were listed on the label, 
and further he had no knowledge of a medicine or any medicinal ingredient 
that was a remedy for tuberculosis. He began his search for the composi
tion of the medicine, and his first clue was the odor of peppermint. A test 
showed that the medicine contained menthol in a very small amount. In 
carrying out the test for menthol, an indication was noticed of the pres
ence of alcohol in the medicine. Tests were made and the presence of 
alcohol confirmed. A quantitative determination was made which showed 
that the medicine contained 10 per cent by volume of alcohoL In the test 
for alcohol an indication was noticed that the medicine contained a tri
hydroxy alcohol, and confirmatory tests showed this alcohol to be glycer
ine. A quantitative determination proved the presence of 3 per cent by 
volume of glycerine. The only other ingredient found present was water: 
87 per cent by volume. The medicine actually consisted of an aqueous 
solution containing 10 per cent by volume of ethyl alcohol and 3 per cent 
by volume of glycerine, flavored with menthoL FortunatelJ:, soon after 
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the analysis was completed and reported, the product was withdrawn from 
the market and so far as I know never came back on the market in our 
section. It was not possible to correlate any relation between the ther
apeutical implication in the name of the product on the label, and the 
composition found in the laboratory analysis of the product. 

(2) ";PELLAGRA REMEDY" 

A sample of 4 oz. of this medicine was collected. It was a grayish powder 
intermingled throughout with a coarser black powder. The Drug Chemist, 
not having a knowledge of any medicine that was a specific remedy for 
pellegra, it was difficult for him to decide just what to test for in the med
icine. It was decided to test first to ascertain what the coarser black 
powder scattered throughout the samples was. A portion was taken and 
sieved, and it was found not difficult to separate a portion of the black 
particles out from the grayish powder. Some of thc separated coarser 
black particles were placed in a crucible, and heat applied. These particles 
proved to be charcoal not very finely pulverized. A qualitative test was 
carried out on a portion of the sample for heavy metals, and it was soon 
found that the medicine contained iron. A quantitative test was run to 
find the total iron content. It was then decided that, since the powder was 
water soluble, it was a salt; so tests were made to ascertain what salt or 
salts were present. It was found that it was a sulphate, and that the iron 
was in a ferrous form with only a trace of ferric iron present. No other 
salt was found to be present in the medicine. The composition of the 
product was calculated from the percentage of ferrous iron and the sul
phate radical, and the product was found to be practically pure exsiccated 
ferrous SUlphate, containing less than ~ of 1 per cent of charcoal in the 
original medicine. It was concluded that the exsiccated ferrous sulphate 
was mixed with the small amount of charcoal to mask the appearance of 
the pure salt and carry that halo of mystery, in order to sell the medi<;ine 
for extensive profits. The 4 oz. package sold for $1.00 a box. Pellagra was a 
rather common disease at the time among the people where this product 
was being sold. It was natural that the people were grabbing at something 
they hoped would be a relief for their ailment. There was little knowledge 
at the time of a scientific remedy for the treatment of the disease, pellagra, 
since it had not yet been found that it was a deficiency disease. The 
remedy was sold by an itinerant medicine man who was doing quite a 
profitable business until his product was seized; and so far as I know he 
discontinued the medicine business. 

(3) "CANCER REMEDY" 

The medicine was labeled "Rock of All Ages." A sample was collected 
consisting of t~vo 4 oz. 'boxes. The article was found to be a dark granular 
powder, almost black. The label did not show the composition, as is so 
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generally the case with most of such medicines. It was extensively labeled 
as to what the medicine would do. It also bore labeling as to how to pre
pare the medicine for use. The powder itself was not to be taken, but the 
contents of the 4 oz. box were to be macerated in a quart of water for 
several hours, or overnight, and then the liquid poured off into another 
quart bottle, stoppered, and kept for administering as a remedy for can
cer and almost any other disease one might become affiicted with. The 
directions for dosage, but no time limit as to when to stop taking the 
medicine when once begun, were mentioned on the label. An analysis of 
the solution, obtained according to directions of preparation, showed but 
one ingredient in any appreciable quantity, and that was ferric sulphate. 
There Vias a trace of another substance, namely arsenic, but not in suffi
cient quantities to be of material consequence. An analysis of the original 
solid substance, or so-called "Mineml Rock of All Ages," showed that it 
contained sand and clay and a small amount of ferrous sulphl1te and ferric 
sulphate. The seller of this product was a local itinerant medicine man; 
however, he jobbed some of this medicine to grocery stores and occasion
ally to a country drug store. He was convicted three different times for 
selling the medicine. He was put in jail overnight, and fined $50.00 and 
court costs, the first time. For the second offence he was convicted and 
fined $100.00 and court costs, and given a 6-month's prison sentence, which 
was suspended. The third time he was convicted and fined $100.00 and 
court costs, and given a 6-month's prison sentence. The case was appealed 
to the Supreme Court, where the lower court was upheld. The medicine 
man died about the time the Supreme Court's decision was handed down. 
Each trial was in a separate county. 

(4) ':'LINIMENT ANTISEPTIC" 

This medicine was put up in 3 oz. bottles and bore the following state
ment on its label: "Liniment Antiseptic will relieve rheumatic pains, 
blood poison, toothache, does relieve pyorrhea, good for tonsillitis, 
asthma, relieves backache, sprains, soreness of body, hard of hearing, 
boils, bunions, corns, sore feet, good for colitis, fine for weak eyes, for 
colds, catarrh of the head, headache and fiu. It kills all germs, etc." Two 
bottles were collected for a sample. The Drug Chemist, having no knowl
edge of a specific remedy for relief of all rheumatic pains, pyorr~ea, fiu, 
asthma, colitic, or all the other diseases enumerated on the label of this 
medicine, found it all the more difficult to know where to begin analysis 
or what to look for in the medicine. The first indication that was observed 
was the odor of camphor contained in the product: the article being a 
solution, also indicated that it contained alcohol. Tests were made which 
proved the presence of both camphor and alcohol in the medicine. The 
color of the liquid was amber, so that indicated the presence of stilI other 
substances. A quantitative test was made for the percentage of alcohol, 
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and also for the percentage of camphor; and qualitative tests were made 
for iodine which proved the presence of iodine. There was about 84 per 
cent by volume of alcohol present in the article and, from the amount of 
iodine present, the indication was that about 3 per cent of tincture of 
iodine was added to spirits of camphor to make up the remedy. It was 
not possible to correlate the therapeutical claims of the label with the 
composition found by analysis of the medicine. The label of this medicine 
has been corrected to such an extent that one would hardly recognize the 
product except by its color and the name of the manufacturer. 

(5) "HIGH POWER MAJIC INHALER" 

This was a medicine put up in ~ oz. bottles. Two bottles were collected 
for samples. The following statement appeared on the label: "High Power 
Majic Inhaler. Try Majic for headaches, head colds, sinus troubles, hay 
fever, asthma. Directions-Just inhale the fumes from the cork, for head
aches rub the cork over the forehead. Keep corked when not in use." 
The analysis of the contents of this medicine showed it to consist of a 
mixture of powdered leaves, cinnamon bark, calamus root, hulls of anise, 
caraway, corriander seed and bay leaves, saturated with volatile oil of 
mustard. It was a powerful remedy. It required only a small portion to 
be very irritating. It was a dangerous medicine being sold by an itinerant 
medicine man. He was apprehended but received only a moderate fine; 
however he discontinued business in the section where the sample was 
collected. 

(6) '';LONESOME PINE HEALING OIL" 

The following statement appeared on the label: "In case you have kid
ney trouble or brights disease write in for treatment with Lonesome Pine 
Heeding Oil." Another statement on the label was as follows: "For cuts, 
colds, ulcers, burns, bruises, toothaches will relieve pyorrhea, also for fiu, 
asthma, hay fever, poison oak, ring worms, athletes foot, etc." Three 2 
oz. bottles were collected as a sample. Examination of these bottles 
showed them to contain a straw-colored oil. Further analysis showed it 
to be an impure rosin oil, or a partially resinified pine oil. No other sub
stances were found to be present in the product. It was not possible to 
correlate the claims on the label for the therapeutical value of this product, 
with the composition found by analysis in the laboratory. The analysis of 
this product was not as difficult as many others, since it was indicated in 
the name of the product that it contained some form of pine oil, and that 
proved to be true. 

(7) 'iA MALARIA REMEDY" 

This was a liquid medicine, colored. Claims were made that the article 
contained quinine sulphate as active ingredient, with other ingredients 
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having tonic properties. The claim on the label was that the dosage rec
ommended, which was a tablespoonful, contained 5 grains of quinine 
sulphate. The article was sampled and examined in the laboratory. Qui
nine sulphate was found to be present. No other active ingredient, except 
a small amount of gentian, was found in the medicine. A quantitative 
determination revealed the presence of only 2.50 grains of quinine sul
phate per tablespoonful of the medicine, instead of the 5 grains claimed 
to be present. It is rather generally accepted that quinine sulphate is a 
specific for Malaria Plasmosis if given in certl1in recognized dosage. But 
a person who knew that fact and knew the correct dosage, and who de
pended upon expected results after taking this remedy, would have been 
sadly disappointed. The article contained the declared active ingredient, 
but not in the amount claimed. A case of misbranding, also a subtle type 
of declaration of the dosage, made the article deceptive, since 5 grains is 
the common accepted amount given each time to adults until an ample 
amount has been administered to give the desired effect in allaying 
malaria. 

(8) :'U. S. TONIC" 

This was a medicine put up in 12-ounce bottles, labeled as "D. S. Tonic" 
and bearing a small flag on the bottle. The flag was a paper design of the 
stars and stripes. The name "Washington D. C." was aIRo on the label. 
The dosage to be given was about the only other information on the label. 
It was not possible to collect an unopened bottle of this medicine, but two 
bottles which had been opened were collected from two different persons 
who had purchased a bottle at the price of $5.00. The examination re
vealed that the article was principally water with a little gentian and fluid 
extract of cascaia sagrada. The reason, probably, for leaving the claims 
for use of the medicine off of the label was because that information was 
given orally, according to the purchasers' statements, by the itinerant 
medicine man. He traveled in a rather nice Buick Coupe Automobile, 
dressed quite nicely and wore a white coat similar to that worn by doctors 
in their offices. He also carried a hand bag very similar to those commonly 
used by doctors for carrying certain equipment and supplies in their pro
fessional calls. He carried a stethoscope in this bag; also a few bottles of 
the D. S. Tonic when he approached the patient in his home. His first ap
proach was that he was a Government agent sent out to make check-ups 
on j,he people as to their state of health. He quickly told the prospective 
patient that there was no charge for the examination. With this approach, 
it was not difficult to obtain permission to proceed with the check-up on 
the patient. The agent opened up the hand bag, took out the stethoscope 
and began the examination of the patient as to state of health and general 
condition. When the check-up was completed he informed the patient 
what he had found wrong. He then reiterated his statement that there was 
no charge for the examination, but that the patient should have some 
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medicine. He then took out a bottle of the U. S. Tonic with the U. S. 
Flag on the bottle and announced that was the remedy, or medicine, 
needed by the patient in order to correct his or her trouble. The patient 
was informed that the price was $5.00 per bottle; also that there was only 
a limited amount of it available for sale. The examination in the labora
tory by the Drug Chemist showed the article to contain a very sma]l 
amount of active ingredients. The trouble was, the procedure used made 
it difficult lor the type of people who were approached to refuse to pur
chase the medicine. This agent trayeled rapidly, and we found only two 
places in the state "INhere he operated. His visits at these two sections were 
in rural communities during harvest time. It was also during the last war 
and we have not been able to find where he has been in the state since. 



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 \'lin follow in their usual order. 

Third Day 

"\NEDNESDAY -AFTERNOON SESSION 

REPORT OF COMMITTEE ON CLASSIFICATION 
OF METHODS 

Your committee has received much helpful comment on the feasibility 
of the six recommendations made at the 1917 meeting.* It appears that 
many tentative methods are well on their way toward either adoption as 
official or deletion, depending on their worth. Accordingly, one proposed 
amendment to the by-laws abolishes the "tentative" classification. This 
covers recommendations (1) and (2). 

Recommendation (3) provided for a "pending official" classification. 
This, in the light of the past year's experience, seems unnecessary, and 
indeed undesirable. It is convenient to discuss (3) in connection with (4)) 
which dealt with 'methods that have long been in the "official, first action" 
classification. An amendment to the by-laws is proposed providing adop
tion of methods as "first action" and "official." Those tentative methods 
not deleted or not adopted as official at the 1949 meeting could be adopted 
as "first a ction" at that time on recommendation of the ti ppropria te 
referee, provided they had received collaborative study. All "official, first 
action" methods remaining in that status at the close of the 1949 meeting 
would automatically become "first action" methods. 

Recommendation (5) dealt with meLhods of a screening or sorting na
ture, and (6) with suggestions as to other useful examinations, manipula
tions, tests, and the like. These two recommendations are covered by a 
proposed amendment providing for the adoption by the Association, on 
recommendation by the appropriate referee, of recommended procedures. 
This term is broad enough to cover all operations where there are im
pediments to rigid collaborative study, yet whose adequacy has been 
established by long experience. Such operations would include screening 
tests Lo determine whether a precise i.1IwJysis needs to be made, for making 
a representative selection of unit packages from a lot, drawing a repre-
.~-----------~~--~--~------ .. ---

* This Journal, 31,63 (1948). 
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sentative sample from bulk shipments or large units, handling and storing 
the sample, as well as others of any type designed to guide or facilitate 
analysis. Not a few of such procedures are of universal application regard
less of circumstances or objectives] and "re recommend that the 1950 
edition of the Book of Methods carry a prefatory note touching on their 
purpose and proven usefulness, but also pointing out that there may be 
situations where modifications are called for which, in the judgement and 
experience of the operator, will better accomplish his purpose. 

We recommend further that the title of the Book of Methods be 
changed to "Official Methods of Analysis of the Association of Official 
Agricultural Chemists." 

PROPOSED AMENDMENTS TO BY-LAWS 

(A) Delete paragraphs 5, 6, and 8 and add the following paragraphs: 
"5. Methods shall be adopted as 'first action' and 'official.' No method 

shall be adopted by first action until it"has received collaborative study 
and has been recommended by the appropriate referee at an annual 
meeting. No method shall be adopted as official except on recommenda
tion of the appropriate referee at an annual meeting following the adop
tion of such method by first action. No change in an official method shall 
be adopted until after the changed method has received collaborative 
study and has been recommended by the appropriate referree at two an
nual meetings. No official method shall be repealed until such action has 
been recommended by the appropriate referee at two annual meetings. 
Such adoption, change, or repeal of methods shall become effective on 
the thirtieth day after publication of the record of such action in the 
Journal of the Association. 

"6. Upon the recommendation by the appropriate referee, the Associ
ation may adopt well-established procedures for examination or treat
ment of a mechanical, microscopic, physical, chemical, Or other nature." 

Approved. 

W. B. WHITE] Chairman 
W. F. REINDOLLAR 

K. D. JACOBS 

AMENDMENTS TO CONSTITUTION AND BY-LA WS* 

The following amendments to the constitution were approved by vote 
of the Association, having been presented and read on the first day, at 
the Monday-morning session. 

* The constitution and by-laws reprinted to include the revisions made at the 1948 meeting a.ppear on 
pages 36-38. 
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Change Article III by deleting that portion beginning with the word 
"On," line 19 of the second paragraph, and substituting the following: 

"The President and Secretary shall appoint referees, from the active members 
of the Association, on the general subjects designated by the Committee on Recom
mendations of Referees, and shall also appoint associate referees on subjects desig
nated by that Committee as supplemental to the general subjects a8signed to 
referees. It shall be the duty of referees and associate referees: 

(1) To direct and conduct research on the methods and subjects assigned; 
(2) Toprcpare and distribute samples, and direct and conduct collaborative stud

ies of methods; and 
(3) To present at the annual meeting the results of the work done and recom

mendations for methods to be based thereon." 

The amendments to the by-laws proposed in the report of the commit
tee on Classification of Methods were approved by vote of the Association. 
By-laws 11 and 12 were deleted by action of the Association in the ap
proval of the report of the committee on Definitions of Terms and Inter
pretation of Results on Fertilizers and Liming Materials. 



CONSTITUTION 

The Constitution is reprinted to show the changes that were made in 
1931, 1934, 1935, 1937, 1941, and 1948. 

Article I 
NAME AND OBJECT 

This Association shall be known as the Association of Official Agricultural 
Chemists of North America,l Inc. 

Thc objects of the Association shall be: 
1. To secure, device, test, and adopt uniform and accurate methods for the 

analysis of fertilizers, soils, foods, feeding stuffs, dairy products, economic poisons, 
and other materials relating to agricultural pursuits; also medicinal products; 
cosmetics; and caustic poisons; 

2. To secure uniformity in the statement of analytical results; 
3. To conduct, promote, and encourage research in chemistry in its relation to 

agriculture; 
J. To afford opportunity for the discussion of matters of interest to agricultural 

chemists. 

Article II 
MEMBERSHIP 

A.ctive Members 

Chemists and other workers along analytical and research lines in the subjects 
mentioned in Article I, Section 1, connected with the following institutions of North 
America, shall alone be eligible ex officio to active membership: 

1. The United States Department of Agriculture; 
2. Any national, state, or provincial experiment station, college, or body engaged 

in research in agricultural chemistry; and 
3. Any national, state, or provincial institution or body charged with official 

control of any of the materials named in Article L 

Associate "flI1 embers 

Chemists and other workers along analytical and research lines in the subjects 
mentioned in Article I, Section 1, connected with municipal laboratories in North 
America cbarged with control of any of the materials or subjects named in Article I 
arp. eligible ex officio to associate membership. 

Chemists engaged in research in agricultural chemistry who are not eligible to 
active membership and active members of the Association who lose their right to 
snch membership by retiring from the positions indicated above as requisite for 
eligibility to active membership may be elected to associate membership upon 
recommendation of the Executive Committee. 

Honorary Members 

Upon recommendation of the Executive Committee, persons may be elected to 
honorary membership by the two-thirds vote of those present at any regular meeting 
of the Association. 

1 NOTE: The term North America is intended to include the United States and its colonial possessions, 
Canada, Cuba, the British West Indies, Haiti, Santo Domingo, Mexico, and the repuhlics south of Mexico 
35 far as the Pan::1ma CanaL This excludes the Fren('h West Indian Isla.nds of lVlartinique and Guadeloupe. 
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Article III 
OFFICERS AND COMMITTEES 

37 

The officers of the Association shall consist of a president, a vice-president, and 
a secretary who shall also act as tr-easurer. 

These officers shall be elected annually from and by the active members and 
they shall perform the usual duties of their respective positions. These officers, the 
immediate past president, and three other active members to be elected by the 
Association shall constitute the Executive Committee. In case of the inability or 
disability of anyone of the additional members of the Executive Committee, any 
past president in active membership may be designated to serve in his stead. The 
special duties of the officers of the Association shall be further defined, when neces
sary, by the Executive Committee. The elected officers of this Association shall 
constitute the Board of Directors of the Corporation, With the concurrence of the 
Executive Committee, the president shall appoint an Editorial Board, and the 
Executive Committee shall determine the membership and tenure of office of the 
members of this Board. The secretary-treasurer shall be ex-officio chairman and 
executive officer of the Editorial Board. With the concurrence of the Executive 
Committee, the president shall a,ppoint a chairman and a committee of t.welve 
other members, which shall be designated a Committee on Recommendations of 
Referees, one-third of the membership of which shall be appoinLed at intervals of 
two years to serve six years, the chairman to be appointed annually. The chairma,n 
shall assign the twelve members to subcommittees CA, B, C, and D) and shall assign 
t,o each subcommittee the reports and subiects which it shall consider. The :President 
and Secretary shall appoint referees, from the active members of the Association, 
on the general subjects designated by the Committee on Recommendations of 
Referces, and shall also appoint associate referees on subjects designated by the 
Committee as supplemental to the general subjects assigned to referees. Ii shall be 
the duty of referees and associate referees: 

1. To direct and conduct research on the methods and subjects assigned; 
2. To prepare and distribute samples, and direct and conduct collaborative 

studies of methods; and 
3. To present at the annual meeting the results of the work done and recom

mendations for methods to be based thereon. 

Article IV 
MEEnNGS 

The annual meeting of the Association shall be held at such place as shall be 
decided by the Association, and at such time as shall be decided by the Executive 
Committee. Announcement thereof shall be made, if possible, three months prior to 
the time of said meeting. Special meetings shall be called by the Executive Com
mittee when in its judgment it may be necessary. 

Article V 
CHANGES IN CONSTITUTION 

All proposed changes or amendments to this constitution shall be presented in 
writing and read in full to the Association not later than the second day of the 
regular annual meeting, shall be referred to the Executive Committee, and after a 
report from this Committee may be adopted as the first order of business on the 
third day by a vote of three-fourths of the active members present. 
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BY-LAWS 
1. Any amendment to these by-laws or changes therein may be proposed in the 

same manner and adopted by the same procedure as amendments to the constitu
tion, but onlY a two-thirds vote of the active members present shall be required for 
their adoption. 

2. These by-laws or any portion of them may be suspended at any regular meet
ing of thc Association without previous notice, by a vote of three-fourths of the 
active members present. 

3. Only one qualified active member of a department, college, experiment sta
tion, board, or other institution shall be entitled to vote on general questions before 
the whole Association. At the discretion of the Chair, any institutional votc upon 
which there does not seem to be adequate representation may be conducted by 
letter baJlot. 

4. In voting upon questions involving methods of analysis, definitions, nomen
clature, and laws or regulations relating to materials mentioned in Article I of the 
constitution, each of the said institutions shall be entitled to vot.e only upon ques
tions relating to those materials over which said institution exercises official control. 

5. Methods shall be adopted as "first action" and "officiaL',' No method shall 
be adopted by first action until it has received collaborative study and has been 
recommended by the appropriate referee at an annual meeting. No method shall be 
adopted as official except on recommendation of the appropriate referee at (In 
annual meeting following the adoption of such method by first action. No change in 
an official method shall be adopted until after the changed method has received 
collaborative study and has been recommended by the appropriate referee at two 
annual meeti ngs. No official method shall be repealed until such action has becn rcc
ommended by the appropriate referee at two annual meetings. Such adoption, 
change, or repeal of methods shall become efIective on the thirtieth day after publi
cation of the record of such action in the Journal of the Association. 

6. Upon the recommendation by the appropriate referee, the Association may 
adopt well established procedures for examination or treatment of a mechanical, 
microscopic, physical, chemical or other nature. 

7. No changes shall be made in the methods of analysis used in offir,jal inspection 
until an opportunity shall have been given all active members having charge of the 
particular inspecLion affected to test the proposed changes. 

8. When any officer ceases to be eligible for membership in the Association, his 
position shall be considered vacant, and a successor may be appointed by the Execu
tive Committae to continue in office until the next regular meeting. Should any 
referee or associate referee resign or cease to be eligible for membership in the Asso
ciation, his office shall be considered vacant and !I, successor shall be appointed as 
prescribed in Article III of the constitution. Should a vacancy occur in the Executive 
Committee, such vacancy may be filled by the action of the other members. 

9. Chemists connected with commercial firms or institutions and others inter
ested in the objectives of the Association who arc not eligible to either active or 
associate membership may attend its meetings, take part in the discussions, and, 
if permission is obtained from the Executive Committee, may present papers. 



REPORT OF THE EDITORIAL BOARD 

By H. A. LEPPER, Chairman 

Since the report at the last meeting, the first printing of 9,000 copies of 
ll1ethods of Analysis has been sold. To meet thc continuing demand, an 
issue of 1,000 copies of an electrolytic reproduction of the book was pur
chased from the College Offset Press of Philadelphia. The reproduction 
was bound in green cloth and lettered in gold identically as the original 
and it is difficult, even on close scrutiny, to detect any distinction between 
the two. A second reissue of 1,000 copies followed the sale of the first, and 
as of September 30 we had 450 copies on hand. It is hardly likely that this 
demand will be maintained with the approach of the publication of the 
seventh edition in 1950. During the coming year a new committee on re
vision of methods must be appointed to undertake the preparation of the 
seventh edition immediately after the 1949 meeting. This year will re
quire more than the usual activity on the part of the referees to bring 
the respective chapters into conformity with the newly adopted classifica
tion of methods. 

The financial status of our Journal will be discussed in the Secretary's 
report. Dr. White will present the Editor's report on the Journal. 

Approved. 

REPORT OF THE EDITORIAL COMMITTEE 
OF THE JOURNAL 

W. B. WHITE, Editor and Chairman 

Again there were annoying delays in the printing of the Journal, due 
to production difficulties, so that all issues were late in getting to our sub
scribers. At the time this report was prepared we did not have the page 
proof of the November issue. and thus must estimate our increase in 
numbers of pages by the first three issues only. Last year therc were 594 
pages; this year 800 pages. 

In other respects we can measure our growth for the entire year. Last 
year there were 38 contributed papers, 3 notes, and 7 book reviews; this 
year there will be 43 papers, 3 notes and 9 book revimvs. 

Despite the unsettled conditions abroad, involving shortage of dollar 
exchango and even stoppage of the mails, there was a gratifying increase 
in the number of subscribers from 1800 to 1917. You will note, however, 
from the Treasurer's report that the Journal is very far from being self
supporting. All members are urged to take every opportunity to point out 
to educational institutions, experimental stations, and others the value of 
the Journal as a source of up-to-date regulatory methods and as a record 
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of the genesis and testing of new methods. The committee appointed to 
publicize the value of the Journal to potential subscribers will welcome 
suggestions along this line as to advertising media, lists of prospects, 11nd 
the like. These may be sent to W. A. Queen, H. A. Lepper, or W. B. White, 
all of the U. S. Food and Drug Administration, Washington 25, D. C. 

Again "we are indebted to our contributors for the high caliber of the 
papers submitted, and for their unfailing courtesy in considering editorial 
suggestions. Our able reviewing staff has been invaluable in reaching de
cisions on what papers would be of interest to our readers, "what revisions 
should be made in manuscripts, and what book reviews should be pub
lished. The Committee takes this opportunity of extending thanks both 
to contributors and reviewers. 

Approved. 

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

FOR THE EXAMINATION OF DAIRY PRODUCTS 

Your Chairman is happy to report that copies of the Ninth Edition of 
Standard Methods for the Examination of Dairy Products became available 
late in August. The introduction of a simple cross reference system for 
the thirteen chapters and the carefully organized arrangement of the ap
plications and interpretations of quality tests in Chapter 1 makes this 
edition of Standard Methods distinctively more useful than previous edi
tions both to administrators and to laboratory workers. 

In order that certain laboratories engaged in the examination of milk 
and cream, by one or more of the four routine methods described, may 
have several copies of the directions in which they are most interested 
without buying the complete edition, paper bound separates of Chapter 
2 will be available. Chapter 2 describes the Agar Plate Method, the Dir8ct 
Microscopic Method, the Methylene Blue Reduction Method, and the 
Resazurin Reduction Method. Many teachers of dairy sanitation will 
want their students to have copies of the separate as a reminder after 
graduation that there is a Standmd Methods, and an American Public 
Health Association. 

In addition ~o the separate referred to above, a "cook-book" style re
vision of Chapter 2 is in process. The intent is that this style of presenta
tion will provide teachers of bacteriology with an abridged laboratory 
guide, which will in turn establish greater uniformity of instruction 
among students. 

Action taken by this Association in 1947 relative to the deletion of all 
previously recognized tests for residual phosphatase in heat treated dairy 
products, and the adoption in place thereof of the Sanders and Sager 
method, has created a problem. In the Ninth Edition of Standard Meth-
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ods, description of the Sanders and Sager method is limited to iGs applica
tion to hard type cheese. Tho New York State Department of Health 
method and the New York City Department of Health Laboratory Meth
od No.1 have been included among the official procedures for application 
to milk. 

Soon after the Boston meeting it is expected that the details of the com
plete Sanders and Sager procedure will be printed in the American 
Journal of Public Health. Reprints of this procedure will then be made 
available to all laboratories who wish to compare the Sanders and Sager 
procedure with the methods which have been officially recognized in the 
Ninth Edition of Standard Methods for the Exam7'nation of Dairy Prod
ucts. Before the next edition of Methods of Analysis is printed, it is hoped 
that the differences can be reconciled. 

Approved. 

A. H. ROBERTSON, Chairman 
GUY G. FRARY 

J. O. CLARKE 

REPORT OF COMMITTEE ON DEFINITIONS OF TERMS AND 
I~TERPRETATIONS OF RESULTS ON FERTI1GIZERS 

AND LIMING MATERIALS 

The following definition was proposed at the last meeting and should 
be made tentative. 

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 phosphoric 
acid (P20,l shall be stipulated. Example: Fused Calcium-Magnesium phosphate, 
twenty per cent (20%) available phosphoric acid (PzO.). 

It is the unanimous vote of the Committee that the work on Definition 
of Terms and Interpretation of Results on Fertilizers and Liming Mate
rials be discontinued and the Committee be discharged. Such action ob
viates the need for by-laws 11 and 12, and their deletion is recommended. 

Approved. 
L. S. WALKER, Chairman 
F. 'V. QUACKENBUSH 

M. ELMER CHEISTENSEN 

L. E. BOPST 

JOHN B. SMl'.rH 

W. H. MAcIJ\TIRE 
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REPORT OF THE COMMITTEE ON RECOM
MENDATIONS OF REFEREES 

WIlL F. REINDOLLAR, Chairman 

In the 1947 report of this Committee a plan to simplify the handling 
and distribution of referee reports and to relieve referees and associate 
referees of the requirement of sending reports to several individuals was 
reuommended. This proposal, in brief, was to have each associate referee 
mail six copies of his report to the Secretary-Treasurer who in turn for
warded them to the chairman of the committee, the general referee, and 
the members of the appropriate subcommittee. A similar system applied 
to general referees except that they send five copies to the Secretary
Treasurer and retain one for themselves. This plan was put into operation 
during the past year and appears to be generally satisfactory. Early in 
the year referees and associate referees were sent an abstract of the 1947 
Committee report together with the "Guiding Considerations Relative to 
Collaborative Work." This was followed by another letter in June, again 
stressing the new procedure for handling reports, and a copy of the report 
of the Committee on the Classification of Methods. Finally, each member 
of the group received a return postcard a,sking whether or not he would 
have a report and advising him when it was due~ As a result of these 
efforts, a majority of the reports were sent to the proper source, the Asso
ciation's Secretary was informed regarding papers to be presented, and 
the formulation of the program materially facilitated. 

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

Approved. 

REPORT OF SUBCOMMITTEE A OK RECOM
MENDATIONS OF REFEREES* 

By H. A. HALVORSON, Department of Agriculture, Dairy and Foods, 
St. Paul, Minn., Chairman: E. L. GRIFFIN, and J. B. SMITH 

FEEDmG STUFFS 

It is recommended-
(1) That further study be made on the following: 

(a) Calcium and iodine in mineral mixed feeds. 
(b) Lactose in mixed feeds. 
(e) Adulteration of condensed milk products. 
(d) Crude fat or ether extract. 

:;..: These recommendations submitted by Subcommittee A were approved by the Association. Unless 
0t,herwise given all references are to Method. 0/ Analysis, A.O.kC .. 1945. 
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(el Fluorine. 
(f) Protein evaluations in fish and animal products. 
(gl Hydrocyanic acid glucosides. 
(h) Sampling and analysis of condensed buttermilk. 
(i) Microscopic examination of feeds. 
(j) Tankage (hide, hoof, horn, and hair content). 

(2) That the tentative method for calcium and phosphorus, This 
Journal 31, 98 (1948), be made official, first action. 

(3) That the tentative acetone method for fat in fish meal, This Journal, 
31,98 (1948), be adopted as official, first action. 

FERTILIZERS 

It is recommended-
(1) That study of sampling equipment and method of sampling be 

continued. 
(2) That preparation of sample for analysis be studied. 
(3) That the formaldehyde titration method, as recommended by the 

Associate Referee be adopted as official, first action for determining ni
trogen in ammonium nitrate. 

(4) That the study of determining nitrogen in high nitrate-chloride 
mixtures be continued, 

(5) That a survey be made of the different types of mills being used for 
the preparation of samples. 

(6) That collaborative work on determining potash in samples prepared 
by different mills be continued on a greater variety of samples. 

(7) That the changes in methods for phosphoric acid described in the 
first, second, third, and fourth recommendations of the Associate Referee 
be made. 

(8) That sec. 2.16 be altered (first action) by 
(a) Ohanging the phrase, in sec. 2.16(a) first line, "Acidulated samples" 
to "Acidulated samples and mixed fertilizers." 
(b) Deleting the words, in sec. 2.16(b) first line, "other than basic slag." 

(9) That sec. 2.17 be changed by deleting the words, in second sentence, 
"in acidulated samples, dicalcium phosphate, precipitated bone phos
phate and precipitated bone" (first action). 

(10) That the methods for citric acid-soluble phosphoric acid in basic 
slag, sec. 2.18, 2.19, and 2.20, be deleted (first action). 

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

(a) Evaluation of sintered, fused, and calcined alpha phosphates as 
fertilizers. 

(b) Aging of the molybdate solution used in the volumetric method to 
determine if a time limit should be put on its usc or an addition made to 
preserve it. 
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(12) That the air-flow method be made official [or determining free 
water in fertilizers, first action. 

(13) That the vacuum-desiccation method with a drying period o[ 16 
to 18 hours be made official for determining free water in fertilizers, first 
action. 

(14) That the official procedure for oven drying be modified to state 
only one drying temperature, the selection of the temperature to be de
termined by study, not necessarily collaborative, during the coming year. 

(15) That further study be made on the applicability of the fo1'e
mentioned three methods. 

(16) That the tentative method for determining moisture in fertilizers 
with the use of distillation with toluene be deleted from the "Methods of 
Analysis." 

(17) That the phraseology of the present official procedure for oven 
drying be modified as follows: 

(a) Change parenthetical remark now worded "Not applicable to sam
ples containing compounds other than H 20 that are volatilized at the 
temp. of drying." to "read "Not applicable to samples that yield volatile 
substances other than H20 at the temp. of drying." 

(b) Change first sentence of text now worded "Heat 2 g of prepared 
sample, 2.2, for 5 hours in water oven at temp. of boiling H20 (98-1000

) 

to read "Heat 2 g of prepared sample, 2.2, for 5 hours in oven at temp. of 
99-101°." 

(0) Change second sentence of text now worded "In case of potash 
salts, NaN03, and (NH4)2S04, heat at ca 1300 to constant weight." to 
read "In case of NaNO., (NH4)2S04, and potash salts heat to constant 
weight in oven at temp. of 129-131°." 

(d) Change section heading to read Waler instead of Moisture. 
(18) That the work of the other Associate Referees on fertilizers be 

continued. 
ECONOMIC POISONS 

It is recommended-
(1) That a study be made of the determinations of rotenone in the 

presence of other insecticidal and fungicidal ingredients or of diluents. 
(2) That work be continued on the analysis of oil emulsions that are 

prepared with non-soap emulsifiers, giving consideration to the use of 
chromatography for determination of the oil. 

(3) That work on methods for the analysis of rodenticides containing 
alpha naphthyl thiourea (ANTU) and sodium fluoroacetate (1080) be 
continued. 

(4) That method ~ o. 20 for the determination of 2, 4-dichlorophen
oxyacetic acid, and method No. 21 for the determination of salts of 2, 
4-dichlorophenoxyacetic acid as described in the report of the Associate 
Referee be continued, giving consideration to the amount and manner 
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of adding the indicator so as to improve the end-point in the titration. 
(5) That method No. 23, as described in the report of the Associate 

Referee for determination of esters of 2, 4-dichlorophenoxyacetic acid in 
the presence of soap, acids, alcohols, and oils, be further studied with 
emphasis placed upon a broader survey of ester mixtures and upon meth
ods of breaking emulsions formed by this type of product. 

(6) That the study of methods for the analysis of tetraethyl pyrophos
phate preparations be continued. 

(7) That the methods for determination of DDT, based on determina
tion of the total chlorine content, which were adopted as tentative last 
year, be adopted as official methods, first action. 

(8) That work on the determination of benzene hexachloride be con
tinued. 

(9) That study be started on organic thiocyanates and dimethyl dithio 
carbonate. 

DISINFECTANTS 

The Referee and his Associates have presented before tho Association 
two papers relative to semi-micro methods of testing disinfectants and 
factors affecting the resistance of test organism. It is recommended that 
the work be continued. 

LEATHER AND TANNING MATERIALS 

No report was received. It is recommended that these chapters be 
dropped and the work be discontinued. 

PLANTS 
It is recommended-
(1) That the study of methods for zinc in plants be continued. 
(2) That the magnesium uranyl acetate method for sodium in plants 

be kept tentative and that the study be continued, especially in respect to 
tolerance of the procedure to various levels of interfering ions which occur 
in plant materials. 

(3) That collaborative work on the lignin method be continued for 
another year, using other samples of plant material. 

(4) That the cellulose method be studied to determine the causes for 
the variations in results which have been found. 

(5) That the spectrophotometric measurement of starch-iodine dis
persions be investigated as a possible method for the determination of 
starch in samples low in starch. 

(6) That the "Chromotrope B" method for boron be further investi
gated and that collaborative work on it be undertaken this year. 

(7) That the other Associate Referees retain their assignments and con
tinue their studies. 

SPECTROGRAPHIC METHODS 

No report has been received. It is recommended that work on this sub
ject be continued. 
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SOILS AND LIMING MATERIALS 

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

od" 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 horon content of soils be studied further and that p-nitrobenzeneazo-1, 
8-dihydroxy napthalene-3, 6-disulphonic acid, or "chromotrope-B" be 
studied as a suitable reagent for the determination of boron in soils. 

(4) That further studies of pH in soils of arid and semi-arid regions be 
based upon soil eystems 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 collaboratively. 

(6) That a study be made as to the adequacy of calcium hydroxide as 
a fixative for fluorine in soil charges of 1 to 1 proportion with calcination 
at 500°C. in 5 to 60 minute periods. 

(7) That the direct distillation of unignited soil with H2S04 at 165°C., 
followed by distillation of an aliquot at 135°C. be studied collaboratively. 

(8) That the "2-point" barium hydroxide-barium acetate tiLration 
procedure for the determination of exchangeable hydrogen in soils, as re
ported upon at this meeting, be studied further in relation to calcite 
equilibria in a variety of soils. 

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

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

(11) That the tentative procedures for neutralization value of calcium 
silicate slags, 3.11 (a), be annotated by the statement "without correction 
for sulphide content." This constitutes a clarification of (13), This J our
nal, 31,44. 

(12) That the procedure for the determination of sulfide sulfur content 
of calcium silicato slags, as reported by the Associate Referee, be adopted 
as tentative. 

(13) That the Associate Refereeship on Exchangeable Calcium and 
Magnesium be maintained. 

STANDARD SOLUTIONS 

It is recommended-
(1) That method II for titanium trichloride solutions, 21.37 (p. 290), 
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substituting potassium dichromate for potassium permanganate be macle 
official, first action. 

(2) That preparation and standardization of potassium dichromate 
solutions be studied further, giving consideration to at least one recrystal
lization of potassium dichromate to insure uniformity. 

(3) That the method of standardization of hydrochloric acid with 
standard sodium hydroxide (which was adopted as official, first action, in 
1938) be adopted as official, final action. (A.O.A.C. Methods 43.7 and 
43.8). 

(4) That the method for standardization of sulfuric acid by the sLand
ard borax method (which was adopted as tentative in 1939) be adopted 
as official, first action. (A.O.A.C. Methods 43.14 and 43.15) 

VITAMINS 

It is recommended-
(1) That, with the following minor corrections, the present tentative 

method for vitamin A in fish liver oils be made official, first action: 
The ether in 36.2 (page 599), should be specified as "U.S.P. ethyl 

ether in ~ pound cans, anesthesia grade, free from peroxides." 
In the second sentence of 36.3 the "ground glass joint" should be 

changed to "glass joint." In the seventh line of 36.3, change of the time 
from "2 minutes" to "allow the mixture to stand (about 2 minuter) 
until separation is visible complete, as determined by the absence of 
refraction streaming and the presence of distinct layers." In 36.4 (first 
line, p. fiOO) change "0.4" to "0.398." In 36.6 (p. (01) density va1ues 
in the table are to be corrected to agree with the following-

T. D. 
0.7 2.16 
7.0 1.16 

11.0 0.9.59 
26.5 0.577 
27.5 0.561 
29.5 0.530 
32.5 0.488 
55.5 0.256 
63.0 0.201 
71.5 0.116 

(2) That the growth method for thiamine (vitamin B1), (36.16-36.23), 
be made official, first action. 

(3) That the fermentation method for thiamine (36.27-36.31) be made 
official, first action. 

(4) That the fluoromctric (thiochrome) method for thiamine (36.24-
36.26) be changed as recommended in the report of the Associate Referee 
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and that it remain official, first action, and be studied further during the 
coming year. 

(5) that the tentative microbiological method for the determination 
of riboflavin (This Journal, 30,79) be dropped and the directions as re
vised by the Associate Referee be made official, first action. 

(6) That the fluorometric method for tho assay of riboflavin, as de
scribed by the Associate Referee, be made official, first action. 

(7) That the method for vitamin C (36.47-36.48) be revised to include 
the minor corrections and additions suggested by the Associate Referee 
and that it then be made official, final action. 

(8) Thai the tentative method for determining vitamin D in milk 
(36.49-36.60) be made officii:1l, first action. 

(9) That the Associate Referee on folic acid, on the basis of this year's 
refiults, select a single procedure and subject it to intensive collaborative 
study during the coming year. 

(10) That the alternative tentative method (This Journal, 31, 111, 
1948) be adopted as official, first action, for carotene in hays and dried 
plants. 

(11) That the method for carotene (This Journal 30, 84, 1947) be dis
continued for hays and dried plants but that it be continued as a tentative 
method of analysis for other materials. 

(12) That the official, first action, method, This Journal, 30, 82-84 
(1947), for nicotinic acid be revised as recommended by the Associate 
Referee. 

(13) That studies on the analysis of carotene be continued. 
(14) That the work of the Associate Referees on other vitamins be 

continued. 
(15) That the method for vitamin A in animal feeds be studied. 

REPORT OF SUBCOMMITTEE B ON RECOM
MENDATIOKS OF REFBREES* 

By H. J. FISHEll (Agricultural Experiment Station, New Haven, 
Connecticut), Chairman; G. R. CLARK, and F. II. WILEY 

NAVAL STORES 

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

RADIOACTIVITY 

No report was received. It is recommended that the subject he con
tinued. 

:/: These recommendations submitted by Subcommittee B were approved by the Association. Unless 
otherwi8e given all refer-ences are to Method8 of Analysis, A.O,A.C., 1945. 



1949] FISHER: REPORT OF S"()BCOMMITTEE B ON RECOMMENDATIONS 49 

VEGETABLE DRUGS AND THEIR DERIVATIVES 

It is recommended-

(1) That the study of chemical methods for ergot alkaloids be dis
continued. 

(2) That the proposed method for physostigmine in ointments be 
adopted as official, first action, and the topic closed. 

(3) That the subject of theobromine and phenobarbital be 8tudied 
further. 

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

(5) That the subject of quinine be continued for the purpose of sub
mitting the Herd procedure to collaborative study to determine if it 
should be made official. 

(6) That the subject of chemical methods for penicillin be dropped. 
(7) That the subject of rutin in tablets be continued. 
(8) That the subject of ethylmorphine in syrups be continued. 
(9) That method 39.73 for arecoline hydrobromide be made official 

(first action). 
SYNTHETIC DRUGS 

It is recommended-

(1) That the subject of methylene blue be continued. 
(2) That the subject of sulfanilamide derivatives be continued. 
(3) That the subject of propadrine hydrochloride be continued. 
(4) That the subject of carbromal be continued. 
(5) That the subject of butacaine sulfate be continued. 
(6) That the subject of spectrophotometric methods be continued. 
(7) That the proposed method for trichlorethylene be adopted as 

official (first action), and the subject be closed. 
(8) That the subject of propyl thiouracil be reassigned. 
(9) That the subject of phenolphthalein in chocolate preparations be 

continued. 
(10) That the subject of pyribemamine and benadryl be continued. 
(11) That the subject of synthetic estrogens be reassigned. 

MISCELLANEOUS DRUGS 

It is recommended-
(1) That the following topics on which no reports have been received 

be continued: 
Microscopic tests for alkaloids and synthetics 
Alkali metals 
Glycols and related compounds 
Preservatives and bacteriostatic agents in ampul solutions 
Estrone and estradiol 
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(2) That the subject of chromatographic separation of drugs be 
dropped. 

(3) That a collaborative study be made of the application of the 
Rotondaro method to drugs containing mercury as a major in
gredient. 

(4) That the subject of the separation of bromides, chlorides, and 
iodides be continued. 

(5) That the proposed method for calcium, phosphorus and iron in 
vitamin preparations be adopted as official (first action) and the 
subject closed. 

(6) That method 39.202 for iodine be reworded as recommended by 
the Associate Referee (first action). 

(7) That the subject of methyl alcohol be continued for the specific 
purpose of restudying the accuracy of method 39.162. 

COSMETICS 

I t is recommended-
(1) That the following topics be continued: 

Cosmetic creams 
Deodorants and anti-perspirants 
Depilatories 
Hair dyes and rinses 
Moisture in cosmetics 
lYlascaras, eyebrow pencils, and eye shadow 
Cosmetic skin lotions 

(2) That the following topics be discontinued: 
Alkalies in cuticle removers 
Mercury salts in cosmetics 
Hair straighteners 

(3) That the proposed methods for pyrogallol in hair dyes be adopted 
as official, first action, and the topic closed. 

(4) That the proposed methods for the analysis of face powder be 
adopted as official, first action, with the following changes: 

(a) That the methods be adopted individually, as methods for the 
various constituents of face powder rather than as an entire 
method for the analysis of face powder. This will provide for the 
addition of methods for other constituents, not included in the 
study to date, should the necessity for them appear. 

(b) The proposed method for stearate be designated "Fats and Fatty 
Acids as Stearic Acid." 

(5) That the subject of sun tan preparations be studied. 

COAL-TAR COLORS 

It is recommended-
(1) That the following topics be continued: 

Acetates, carbonates, halides, and sulfates in coal-tar colors 
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Buffers and solvents in titanium trichloride titration 
Ether extract in coal-tar colors 
Identification of coal-tar colors 
V olatile amine intermediates 
Non-volatile unsulfonated amine intermediates in coal-tar colors 
Sulfonated amine intermediates in coal-tar colors 
Unsulfonated phenolic intermediates in coal-tar colors 
Sulfonated phenolic intermediates in coal-tar colors 
Intermediates derived from phthalic acid 
Mixtures of coal-tar colors for drug and cosmetic use 
Spectrophotometric testing of coal-tar colors 
Subsidiary dyes in D&C colors 
Subsidiary dyes in FD&C colors 
Hygroscopic properties of coal-tar colors 

(2) That the proposed method for the determination of pure dye in 
D&C Reds Nos. 6, 7,8,9, 10, 11, 12, 13, 14, 15, 16,31, and 34 and Ext. 
D&C Red Ko. 2 be adopted as official (first action) and the subject 
continued. 

(3) That the proposed method for lead in coal-tar colors not containing 
calcium, barium, or strontium be adopted tIS official (first action), and 
the subject closed. 

(4) That the proposed method for lead in lakes of coal-tar colors be 
adopted as official (first action), and the subject closed. 

(5) That the following new topics be studied: 
Arsenic in coal-tar colors 
Heavy metals in coal-tar colors 

(6) That the boiling rang'e of pseudocumidine and xylidine in certified 
coal-tar colors be studied. 

REPORT OF SUBCOMMITTEE C ON RECOMMENDATIONS 
OF REFEREES* 

By J. O. CLARKE, Food and Drug Administration, Washington, 
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 moisture in dried vegetables 

be continued. 

* These recommendations sublnit,f,ed by Subcommittee C were approved by the Association. Unless 
otherwise given all references are to Methods of Analllsis, A.O.A.C., 1945. 



52 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

(3) That studies of methods for the estimation of enzymatic activity 
of 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 recornmended-
(1) That a Referee be appointed to review the chapter on coffee 

and tea and make recommendations for additional work where this 
appears desirable. 

(2) That the Fendler-Stuber method (Modified; 18.15) be made 
official, final action. 

COLORING MATTERS IN FOODS 

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

(FD&e Yellow No.5), as published in Methods of Analysis, 20.125, be 
made official, final action with slight modification adopted last year, 
This Journal, 31, 82 (1948). 

(2) That the method outlined by the Referee for the quantitative 
estimation of FD&e Yellow No.5 (tartrazine) in the presence of FD&e 
Yellow No.6 (Sunset Yellow F.e.F.) be tested collaboratively. 

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

(4) That investigational work be undertaken to separate and estimate 
quantitatively FD&e Yellow No.3 (Yellow AB), FD&e Yellow No. 
4 (Yellow OB), FD&e Orange No.2 (Orange SS), and FD&C Red No. 
32 (Oil Red XO). 

(5) That investigational work on analytical methods for coal-tar 
colors certifiable for use in foods be conducted. 

DAIRY PRODUCTS 

It is recommended-
(1) That the Sanders-Sager method for phosphatase in dairy products 

be further studied; and that the Associate Referee conduct collahorative 
work on milk or cream, comparing results by this method with those of 
the phosphatase tests given in 22.43 to 22.57. 

(2) That methods for the determination of ash in milk and in evap
orated milk be further studied. 

(3) That the statement in the method for fat in cheese, 22.130, "Add 
ca 0.5 g of sand, previously digested with HCI, to prevent bumping ... " 
be changed to read, "Add a few glass beads or other inert material, pre-
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viously digested with Hel, to prevent bumping, .... "; and that study of 
>methods for sampling, fat, and moisture in cheese be continued. 

(4) That studies of methods for the detection of chlorine added to 
milk be discontinued. 

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

(6) That the usc of mechanical stirring or shaking devices and of 
artificial methods of cooling, suitable for use in the present official method 
for the preparation of butter samples, be further studied. 

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

(8) That the Associate Referee conduct fundamental studies of the 
acetic serum method (22.28) and the copper serum method (22.30); and 
that the sour serum method (22.29) be dropped, first action. 

(9) That studies be continued to ascertain whether the present Bab
cock method for fat in milk should be modified when used for the deter
mination of fat in homogenized milk; and that the Roese-Gottlieb method 
for fat in dairy products be further studied. 

(10) That studies be undertaken on sampling and preparation of 
sample of soft cheese. 

(11) That studies be continued on methods for frozen desserts. 
EGGS AND EGG PRODUCTS 

It is recommended-
(1) That an Associate Referee be appointed to study the present 

tentative method for fat by acid hydrolysis (23.8). 
(2) That the Referee study paragraphs 23.29 and 23.30 (Acidity of 

Ether Extract, Official) and 23.31 and 23.32 (Tentative, Rapid Method) 
with a vicw towards formulation of a consolidated procedure retaining 
the best features of each, and that collaborative studies be undertaken. 

(3) That the tentative qualitative method for glycerol (23.25), and 
the quantitative method as outlined by the Associate Referee, be tested 
collaboratively with a view towards official adoption next year. 

(4) That an Associate Referee be appointed to investigate the value 
of the method for ammonia nitrogen (23.33) in the estimation of the 
age of shell eggs. 

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 final action. 
(2) That the methods for mold in cranberry sauces, This Journal, 31, 

783 (1948), for fruit products and beverage materials be adopted as 
tentative, and that the suggested methods for strawberries be further 
studied. 
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(3) That the method for extraneous materials in starch, 42.38, as 
modified by the Associate Referee, be adopted as tentative; that work 
on flour, 42.29-42.31, be continued; that the suggested methods for filth 
in popcorn be made tentative; and that collaborative work on baked 
products and prepared cereals be undertaken. 

(4) That the new methods for pepper and prepared mustard, as de
vised by the Associate Referee, be subjected to collaborative study. 

(5) That collaborative studies on filth in nuts and nut products, con
fectionery, and eggs and egg products be undertaken. 

(6) That the wording of 42.61 (b) and42.75 be changed as recommended 
by the Associate Referee. 

SEDIMENT TEST (MILK AND CREAM) 

It is recommended-
(1) That the method outlined by the Referee for the preparation of 

standard sediment discs be subjected to collaborative study. 
(2) That further work be done on the preparation and use of standard 

sediment discs rendered permanent by treatment with a transparent 
plastic or by other means. 

(3) That this topic be properly assigned to the chapter "Extraneous 
Materials in Foods and Drugs." 

DECOMPOSITION IN FOODS 

It is recommended-
(1) That the revised method for the study of volatile acids in fish be 

studied collaboratively. 
(2) That the method for water-insoluble acids in butter and cream be 

adopted as official, first action. 
(3) That the study of chemical means for detecting decomposition in 

fruits, in particular, "blackheart" in pineapple, be developed further. 
(4) That the study of chemical means for detection of decomposition 

in dairy products be continued. 
(5) That an Associate Referee be appointed to study succinic acid 

and water-insoluble acids as indices of decomposition in eggs and egg 
products and in fish. 

(6) That the title of this topic be revised to: "Chemical Indices of 
Filth and Decomposition in Foods." 

GELATINE, DESSERT PREPARATIONS, AND MIXES 

It is recommended-
(1) That work in this field be continued, as recommended by the 

Referee. 
FISH AND OTHER MARINE PRODUCTS 

It is recommended-
(1) That the extract obtained by using a mixture of ethyl ether and 
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petroleum ether, This Journal, 31, 334 (1948), be designated "Crude 
Fat (Acid Hydrolysis Method)" and that the method so designated be 
adopted as official, first action. 

(2) That workbe continued on methods for the determination of total 
solids in fish. 

(3) That a study be made of methods for the determination of drained 
liquid in clams. 

GUMS IN FOOD 

It is recommended-
(1) That the method for detection of gums in mayonnaise and French 

dressing, 33.57, be amended by substituting "50 ml" for "1.5 oz." in line 
3, paragraph 2, and that the method, as amended, be adopted as official, 
first action. 

(2) That studies be continued on the detection of gums in soft curd 
cheeses. 

(3) That studies be continued on the detection of gums in cacao prod
ucts. 

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

(5) That an Associate Referee be appointed to study detection of gums 
in catsup and related tomato products. 

MEAT AND MEAT PRODUCTS 

It is recommended-
(1) That work be continued for 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 non-fat dry milk solids in meat products. 
(3) That studies be made of additional methods for the determination 

of creatin in meat products. 
(4) That methods for the detection of horse-meat in ground meat 

be developed and that an Associate Referee be appointed for this purpose. 

METALS, OTHER ELEMENTS, AND RESIDUES IN FOODS 

It is recommended-
(1) That the study of methods for the determination of cadmium, 

copper, lead, mercury, and zinc in foods be continued with collaboration 
where necessary. 

(2) That the study on the determination of DDT in foods in general 
be continued with sufficient collaboration to support adoption and in
clusion of a DDT method in the next edition of Methods of Analysis. 

(3) That the effect of the canning process on the decomposition of the 
newer insecticides be studies, with respect to the nature of possible de
composition products and their effects on their methods of analysis. 
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(4) That a new Associate Referee on the determination of parathion 
be appointed for study of that subject. 

MICROBIOLOGICAL METHODS 

It is recommended-
(1) That work be continued on canned meats, canned acid foods, 

canned vegetables, eggs and egg products, nuts and nut products, frozen 
fruits and vegetables, sugar, and canned fish. 

MICROCHEMICAL METHODS 

It is recommended-
(1) That a collaborative study of microchemical methods for carbon, 

hydrogen, and nitrogen be undertaken. 
(2) That the chapter be expanded by the inclusion of other valuable 

methods of elemental microanalysis. 

NUTS AND NUT PRODUCTS 

It is recommended-
(1) That methods suggested by the Referee for the microscopic exam

ination of nuts and nut products be referred to the Referee on Chapter 
'12 of the Methods of Analysis. 

(2) That the methods for preservation and preparation of sample be 
adopted as tentative. 

(3) That methods for moisture, crude fat, crude protein, crude fiber, 
ash, reducing sugars, sucrose, and salt, as suggested by the Referee, be 
adopted as tentative and further studied with a view towards their official 
adoption. 

(tl) That paragraphs 30.1 through 30.10, 30.13 through 30.17, be 
dropped. (Recommendation 3, above, substitutes more suitable methods.) 

(5) That methods for added coloring materials, preservatives and 
artificial sweeteners, and metals, other elements, and residues, be adopted 
as tentative by reference to the appropriate chapter. 

(6) That sorting methods for moisture and fat, and methods for added 
starch in nut butters and pastes, and added glycerol and glycols be 
studied. 

OILS, FATS, AND WAXES 

It is recommended-
(1) That a chromatographic procedure for the purification of un

saponifiable matter be further studied. 
(2) That the modified Bollier Test, 31.47-31.48, as revised be adopted 

as official, first action, and further efforts be directed towards making the 
test quantitative. 

(3) That studies of methods for the determination of antioxidants 
in fats be continued. 
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PRESERVATIVES AND ARTIFICIAL SWEETENERS 

It is recommended-
(1) That work on the esters of benzoic and vanillic acids be discon

tinued for the present. 
(2) That methods for the quantitative determination of saccharin be 

further studied and that the method described by the Associate Referee, 
This J our-nal, 30,492 (1947), be tested collaboratively. 

(3) That the ferricyanide method for quaternary ammonium com
pounds in commercial preservatives, This Journal 31, 105 (1948), be 
made official, final action; that the method for table sirup, ibid., 31, 
108, be made official, final action; that the method for bottled beverages 
containing fruit juice, ibid., 31, 106, be made official, final action; that 
the method for beer, ibid., 31, 108, be made official, final action. 

That collaborative study be continued on methods for the determina
tion of quaternary ammonium compounds in fruit juices, bottled sodas, 
milk, mayonnaise, salad dressings, and sandwich spreads and pickles and 
relishes. 

(4) That the method for the determination of monochloracetic acid 
in carbonated beverages, This Journal, 31, 104, with the changes sug
gested by the Associate Referee, be adopted as official, final action. 

That the method for the determination of monochloracetic acid in 
beer and wine, with the changes suggested by the Associate Referee, be 
made official, first action. 

That the method for monochloracetic acid in commercial preserva
tives, as recommended by the Associate Referee, be made official, first 
action. 

That the barium test, barium-indigo test, indigo test, and pyridine 
tests for qualitative identification of monochloracetic acid in commercial 
preservatives be adopted as official, first action. 

That the qualitative indigo test and pyridine tests for monochloracetic 
acid in carbonated beverages, orange juice, beer, and wine be adopted as 
official, first action. 

That further work be done on fruit juices containing orange juice. 
That further work be done on qualitative tests for monochloracetic 

acid. 
(5) That work on dichloracetic acid be discontinued for the present. 
(6) That work be continued on the development of improved methods 

for the detection of formaldehyde in foods. 
That the modified methods selected by the Associate Referee be sub

mitted to collaborative study and that unnecessary and unused methods 
be deleted. 

(7) That use of an alternative chromatographic technique for the 
identification and estimation of volatile acids in baked products be 
further investigated. 
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(8) That the rapid oxidation method for thiourea in oranges and orange 
juice outlined by the Associate Referee be adopted as tentative and that 
the present tentative method for thiourea in orange juice be dropped. 

That work on the determination of thiourea in foods be continued. 
(9) That work be continued on methods for the estimation of dulcin 

in foods. 
That work be initiated on methods for the detection and estimation 

of the artificial sweetener having the composition, propoxy, 2-amino, 
4-nitrobenzene. 

SPICES AND OTHER CONDIMENTS 

It if; recommended-
(1) That studies of methods for the detection of caramel in vinegar 

be continued. 
(2) That studies of the determination of tartrates in vinegar be con

tinued. 
(3) That the permanganate oxidation method, 33.91, as modified by 

the Associate Reforee, be mude official, first action. 
(4) That methods for the determination of free mineral acids in vinegar 

be further- studied. 
(5) That methods for determining sorbitol, and the usefulness of this 

value in detecting cider vinegar in wine vinegar, be studied. 
(6) That the official, first action, method for starch in mayonnaise 

and salad dressing be made official, final action. 
(7) That work be carried out looking toward the adoption, as official, 

of methods for the preparation of samples and determination of total fat 
in mayonnaise and salad dressing, particularly as regards determination 
of fat in starchy salad dressings low in fat. 

(8) That the efficiency of the preliminary removal of fat in the official 
method for nitrogen in mayonnaise be studied. 

(9) That the official, first action, method for starch in prepared mustard 
n,nd mustard flour be made official final action. 

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

(ll) That studies be continued on the determination of sugars in pre
pared mustard. 

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

(13) That studies be continued for methods for the determination of 
volatile oil in spices. 
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EEPORT 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 study of methods for determination of essential oil and resins 

in hops be continued. 
(2) That the dye color method for the estimation of color in wort and 

beer, described in the Associate Referee's report for 1948, be adopted as 
official, first action. 

(3) That the tentative method for color in beer and wort, 'This J o'urnal, 
30, 68 (1947), be dropped. 

(4) That work on photometric beer color evaluations be continued. 
(5) That study of beer turbidity methods be continued. 
(6) That the tentative method, 14.112-14.115, for total solids in yeast, 

be adopted as official, first action, including the revision of 14.114, prepara
tion of sample, for total solids as described in the report of the Associate 
Referee. 

(7) That the Milos test for caramel, 14.35, be deleted, final action. 
(8) That the Mathers test for caramel, This Journal, 31, 76 (1948), be 

studied collaboratively with respect to its application to beer. 
(9) That the study of carbon dioxide in beer be continued. 
(10) That the direct (non-ashing) orthophenanthroline method, de

scribed 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, he studied further (a) with a view to eliminating the use of 
the reducing agent, hydroxylamine hydrochloride, and (b) use of crystal
line ferrous ammonium sulfate in place of metallic iron for standardiza
tion. 

(11) That further work on copper be postponed, pending outcome of 
proposed work by the Referee on metals in foods. 

(12) That work be continued on polarographic and spectrographic 
methods for tin in beer. 

Wines: 

It is recommended--
(1) That chromatographic studies of wine be continued. 

* These recommendations of Subcommittee D were approved by the Association. Unless otherwise 
given all references are to Methods of Analysis, A.o.A.C., 1945. 
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(2) That the official Milos test for caramel (15.38) be deleted, final 
action. 

(3) That the official, first action, Mathers test, This Journal, 31, 76 
(1948), be adopted as official, final action. 

Distilled Liquors,' 

It i8 reeommended-
(1) That the study of methods of analysis with reference to the aging 

or maturing of whisky in laminated (plywood) barrels be continued. 
(2) That the Mathers test for caramel, This Journal, 31, 76 (1948), be 

adopted as official, final action, for distilled liquors and that it be studied 
collaboratively, with respect to its application to cordials and liqueurs, 
before adoption as final action. 

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

(4) That the study of colorimetric methods for fusel oil be continued. 
(5) That the study of the method 16.22-16.23 for fusel oil be continued. 
(6) That the official method, 16.29, for methanol in distilled liquors by 

the immersion refractometer method be studied in the light of the findings 
of Beyer and Reeves, This Journal, 28, 800 (1945). 

(7) That an Associate Referee be appointed to determine if the im
mersion refractometer method for alcohol in 15,4(c) should be incorporated 
in Chapters 14 and 16. 

(8) That the rapid method for proof of distilled spirits, as recommended 
in the report of the Associate Referee on obscuration test for proof of 
distilled spirits be adopted as official, first action. 

(9) That study be continued of the official Denigcs method for meth
anol, 16.25, and the tentative method for methanol in 39.161 and 39.162 
to bring about uniformity in these procedures so far as possible. 

Cordials and Liqueurs: 

It is recommended-
(1) That section "16.45 Specific Gravity, see 14.3" be changed to read 

"16,45 Specific Gravity, proceed as under 16.2." 
(2) That a collaborative study be made of methods for caramel in 

cordials and liqueurs. 
(3) That a collaborative study be made of the two tentative methods 

for total solids, i.e., 16.51 (a) From sp. gr. of dealcoholized sample, and 
16.51 (b) By evaporation. 

(4) That a collaborative study be made of the tentative method for 
total acidity, 16.62. 

CACAO PRODUCTS 

Itisrecomrnended--
(1) That the method for lecithin in cacao products be further studied. 
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(2) That the method for lactose in cacao products, reported this year, 
be studied to increase the rapidity of the method and to correct for effect 
of the presence of higher sugars in corn sirup solids, and that collaborative 
work be conducted. 

(3) That the study of methods for maltose and cacao ingredient be 
continued. 

(4) That the tentative method for pectic acid, 19.16, be revised as 
recommended by the Referee. 

(5) That the method for pectic acid in milk chocolate be further studied. 
(6) That the method of separation of fat, 19.251 when used on milk 

chocolate, be studied and compared with the method for refractory 
sample proposed by Ferris, This Journal, 31, 728 (1948). 

CEREAL FOODS 
It is recommended-
(1) That procedures adopted as official, first action, last year, This 

Journal, 31, 79, for the determination of phosphorus in cereals and cereal 
products be adopted as official, final action, and the study be discontinued. 

(2) That the studies on determination of starch in raw und cooked 
cereals be continued. 

(3) That the tentative method for the determination of be acidity in 
grain and flour (20.18-20.21, incl., and 20.76) be adopted as official, first 
action, and the study continued. 

(4) That a study of the appli(;ation of the method for reducing and non
reducing sugar in flour, 20.28-20.30, incl., be made to the determination 
of sugars in bread and other bakery products, with special consideration 
given to the article on this subject published by R M. Sandstedt and 
G. C. Fleming, This Journal, 30, 550-552. 

(5) That the tentative method for benzoic acid in flour (20.53) be 
replaced by the method proposed by the Associate Referee for wheat 
flour and adopted as official, first action, as a qualitative test and the 
study continued. 

(6) That work on methods for determination of available CO2 in self
rising flour, containing added CaCO., be discontinued. 

(7) That the methods for the determination of lactose in bread be 
further studied. 

(8) That the method for the determination of fat and fat number in 
bread as proposed by the Associate Referee in this year's reporL, replace 
20.86 and be adopted as official, first action. 

(9) That the method proposed by the Associate Referee in this year's 
report for the determination of proteolytic activity of flour and malted 
wheat flour he adopted as official, first action, and that the w-ork be con
tinued. 

(10) That the methods for soybean flour, This Journal, 31, 81 (1948) 
for moisture, deleting "20.2," ash, nitrogen, and oil or petroleum benzine 
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extract, be adopted as official, first action, and the study be continued. 
(11) That the study on the detection and determination of soybean 

flour in cereal products be discontinucd. 
(12) That the method proposed by the Associate Rcferee in this year's 

report for the determination of added inorganic material in phosphated 
flour be adopted as official, first action, and the study continued with 
elimination of self-rising flour. 

(13) That the method referred to in This Journal, 25, 83-84, for the 
determination of unsaponifiablc matter and sterols in noodles be studied 
to determine their applicability to bakery products containing eggs. 

(14) That the study of methods for the determination of albumen in 
noodles and macaroni products be conducted. 

(15) That the study on the determination of moisture, fat, crude fiber, 
ash, and protein in bakery products be continued. 

(16) That the study on the determination of moisture in flour products 
containing sodium bicarbonate as one of its constituents be contInued. 

(17) That the study on the determination of bromates in flour be 
continued. 

(18) That the tentative methods 20.32 to 20.38, incl., and 20.60, be 
dropped. 

BAXING POWDERS 

It is recommended-
(1) That the tentative, modified McGill method, 17.21, be dropped. 
(2) That the tentative qualitative test for phosphoric acid, 17.31, 

be adopted as official, first action. 
(3) That the tentative methods and the oven modification No. 1 as 

set forth in the Associate Referee report for this year on residual CO2 

in baking powder be adopted as official, first action. 
(4) That the HCI (1+2), be adopted as alternate for H2S04 (1+5) in 

the official method for total CO2, 17.4 and 17.6. 
(5) That the available CO2, 17.9, be determined by subtraction of resid

ual CO2 (see recommendation 3) from the total CO2, 17.6. 
(6) That the official gasomctric method 17.8 be dropped, final action. 

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 fN determination 
of aldehydes in spirits as applied to lemon oils and extracts be continued. 

(-i) That collaborative studies of the methods proposed by the Referee 
for determination of esters in lemon extract be continued. 
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(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 [or 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 re
ference to the automatic extraction of vanilla and coumarin. 

(9) That the study of emulsion flavors be continued. 
(10) That studies on mapJe 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 the Referee study collaboratively the modification of 25.23, 

in lemon, orange, and lime extracts, as given in last year's report, This 
Journal, 31, 202 (1948). 

(13) That the Referee study collaboratively the modifications of 
25.54 for alcohol in almond extract as given in last year's report, This 
Journal, 31,203 (1948). 

(14) That the methods for vanilla resins in vanilla extract, 25.15 and 
25.16, be studied collaboratively. 

FRUITS AND FRUIT PRODUCTS 

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

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

electrometric titration of acidity. 
(3) That further study be made of methods for separating and deter

mining fruit acids. 
(4) That procedures as given by the Associate Referee in his 1948 report 

for the rapid determination of water-insoluble solids and for the deter
mination of seeds of berry fruits be adopted as tentative and that the pro
cedures be subjected to collaborative study. 

(5) That 26.18(a) be changed as recommended by the Referee (first 
recommendation) . 

(6) That the sentence beginning "If recoveries are low ... " in 26.19, 
Note (3), be deleted. 

SUGARS AND SUGAR PRODUCTS 

It is recommended-
(1) That the method for the determination of shellac on confectionery 

This Journal, 31,196 (1948) modified as described in this year's report of 
the Associate Referee, be adopted as official, first action, and that further 
collaborative work be conducted on it. 
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(2) That the method of the Java Sugar Experiment Station for unfer
mented reducing substances in molasses, adopted as a tentative method 
hst year, be made official, first action, with the changes recommended 
by the Referee. 

(3) That the study for the determination of moisture be continued. 
(4) That study be continued on tables of density of solutions of sugar 

at various temperatures. 
(5) That the Zerban and Martin values for refractive indices of dex

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

(6) That the ollicin'! method for the determination of free acid in honey, 
34.99, be further studied collaboratively with a view to establishing the end 
point more accurately. 

(7) That study be made of methods for the detection of adulterants in 
honey, particularly commercial sirups. 

(8) That study be continued on the determination of dextrose, maltose, 
and dextrins, by copper reduction methods in carbohydrate mixtures. 

(9) That the tentative methods, 34.133-34.155, inclusive, be subjected 
to collaborative study. 

(10) That the procedures in N.B.S. Circular C440, pp. 324-334, for 
measurement of transmittancy of solutions of commercial sugar products, 
be study collaboratively. 

(11) That the Somogyi Modification (J. BioI. Chem., V. 160, p. 61, 
1945) of the tentative micro method for reducing sugars (34.63) bc stud
ied. 

(12) That Ofner's method for the determination of invert sugar in the 
presence of sucrose be made official, first action. 

(13) ThnJ, the method 34.8 for solids by refractometer be amended by 
adding: "In liquid products containing invert sugar, correct the per cent 
solids obtained from 44.7 by adding 0.022 for each per cent invert sugar 
present in the sample." (First recommendation.) 

REPORT BY REPRESENTATIVES OF THE BOARD OF 
GOVERNORS OF THE CROP PROTECTION INSTITUTE 

OF THE NATIONAL RESEARCH COUNCIL 

By W. H. MAcINTIRE 

This report is being presented in behalf of our beloved and lamented 
confrere, Dr. H. J. Patterson, of whom the Chairman of the Board of 
Governors of the Institute wrote so recently-

"I was tremendously sorry to learn of the death of Dr. Patterson. He 
was a great character and a man of profound accomplishment." 

As though there he had a premonition of his demise, our beloved Past 



1949] MACINTlRE: REPOR'!, ON CROP PROTECTION INSTITUTE 65 

President had suggested that he be succeeded in his assignment as repre
sentative from this Association. Because of his sustained interest in the 
objectives of the Institute, however, he acceded to the urgent request that 
he continue to serve under designation of this Association. Through his 
advice, counsel, and interest Dr. Patterson contributed much to the suc
cess of this Institute. 

The activities of the Institute during the past year have covered a wide 
range of research. The program included exploratory studies of new 
chemical compounds as insecticides and fungicides; the influence of inert 
extenders on the behavior of insecticidal dusts; development of formulae 
for aerosols; exploration of mildew-proofing agents; studies on moth proof
ers; research in chemotherapy and in- analytical procedures for organic 
phosphates. 

The Institute has continued to function upon basis of cooperation and 
collaboration between the research chemists and the biological experi
menters of the academic institutions and those workers of like designation 
among the industrial organizations. Such joint efforts have led to the 
discovery of new and better materials for plant protection and have pointed 
the way to profitable m:;,nufacture and effective use of the various new 
compounds. During the past year guidance and direcLion by the 
Institute have been sought by 19 collaborating agencies, laboratories, and 
corporations. 

The policies and functions of the Institute during the past year were 
directed by its Board, which was comprised of Dr. W. C. O'Kane (Chair
man) of the New Hampshire Experiment Station, Dr. D. M. DeLong, 
Ohio State University, and. A M, Boyce of the Riverside unit of the Cali
fornia Experiment Station, as representatives of Entomology; Dr. II. W. 
Thurston (Vice-Chairman) of the Pennsylvania Experiment Station, Dr. 
J. G. Horsfall, Director of the Connecticut Experiment Station, "nd Direc
tor C. R. Orton of the West Virginia Experiment Station representing 
Plant Pathology; Dr. S. E. A. McCaHan of Boyce Thompson Institute for 
National Research Council, and H. J. Patterson and W. H. MacInLire as 
designates of the Association of Official Agricultural Chemists. 

The Institute continues to serve as a liaison between the research worker 
and the user of the worker's findings. Its usefulness has been recognized by 
those industrial agencies that need factual information and scientific 
guidance. To be on its Board has been an educational and inspirational 
experience to your remaining representative. 

Approved. 
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REPORT OF THE SECRETARY-TREASURER 

By HENRY A. LEPPER 

The meeting of the executive committee was held Sunday, October 10, 
1948, at 10 A.M., in the Board Room of the Cosmos Club. All members of 
the committee were in attendance. The audit of the firm of Snyder, FaIT, 
and Company was presented and accepted. 

ASSOCIATION OF OFFICIAL AGRICULTURAL 
CHEMISTS, INC. 

BALANCE SHEET-SEPTEMBER 30, 1948 

ASSETS 

Current Assets: 
Cash, Lincoln National Bank .................... . $20,964.29 
Office cash fund ............................... . 56.14 $21,020.43 

Accounts receivable ............................ . 
Less reserve for doubtful accounts ............. . 

$ 4,632.46 
163.90 

Accrued interest receivable, Government bonds ................ . 
Inventories ............................................... . 

Tolal Current Assets . ........................................ . 
Fixed Assets: 

Furniture and fixtures ...................................... . 
Investments . ................................................. . 

Total Assets . ................................................ . 

SURPLUS 

4,468.56 

250.00 
6,161.37 

$31,900.36 

756.01 
42,121.00 

$74,777.37 

Balance, October 1,1947 ........................................ $72,4.08.75 
Add: Net profit for the fiscal year ended September 

30, 1948.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $ 2,379.92 
Recreation fund transferred from old account. . 39.00 

2,418.92 
$74,827.67 

Less: Old returned checks written off. . . . . . . . . . . . . . . . . . . . . . . . . . 50.30 

Balance, September 30, 1948.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $74,777.37 

It has been our custom through the years in evaluating the financial 
status of our Journal to balance the income from subscriptions and ad
vertising against printing and mailing costs. On this basis we have con
sidered The Journal to be self-sustaining. This year we had the auditor 
estimate the cost of publishing The Journal by allocating administrative 
expenses to gross profits on sales of Methods of A.nalysis and The Journal 
based on Lhe ratio of sales of each to total sales. Such expense is properly 
chargeable to The Journal, and with this addition we find that it has cost 
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the Association $1,851.36 from our general operating fund to publish and 
distribute this year's volume of The Journal. Your executive committee 
recognizes that scientific journals generally do not balance their budgets 
by depending solely on subscription returns. The committee further re
gards our Journal as a contribution to scientific literature and supple
mental to our publication of the Methods of Analysis. To serve such inter
ests it is therefore recommended that the Association contrilmte from its 
general fund the support necessary for The Journal in lieu of an increase 
in the subscription price with the possible decrease in the number of sub
scribers. It further suggests the appointment of a subcommittee of three 
of its members to consider and put into effect steps which might be taken 
looking toward an increase in the number of subscribers. To expedite the 
work, members located in Washington should constitute the subcommit
tee, and Messrs. Queen, White, and Lepper are suggested. 

The association has received word from G. E. Gratton of the Depart
ment of agriculture of Canada that through a change of position he will 
no longer be able to attend our meetings and continue his activities in the 
Association. The vacancy thus created on Subcommittee A has been filled 
by the appointment of John B. Smith of Rhode Island. The terms of C. S. 
Ferguson on Committee D and H. J. Fisher on Committee B expire this 
year and their reappointment is recommended. The present chairman of 
the Committee, W. F. Reindollar, was reappointed. 

During the past year the addressing machine authorized for purchase at 
the last meeting and an adding machine authorized during the year by the 
executive committee were purchased at a total cost of $475.01. These have 
expedited the clerical and routine work of the business office in complete 
ful.fillment of our expectations. The committee also authorized the pur~ 
chase of two additional projectors and screens costing $261.00, and all in 
attendance at this meeting, when they are available for the first time, 
appreciate their worth in the presentation of reports at the several sec
tional meetings. Their usefulness should increase as the members now 
know of their availability. 

Approved. 

REPORT OF COMMITTEE ON NECROLOGY 

JOSEPH A. AMBLER 

Dr. Ambler was a native of Danbury, Connecticut, born June 30, 1889; 
he died October 6,1948, in Kew Orleans, La. He was chief organic chemist 
with the Department of Agriculture Research Division in New Orleans. 
Dr. Ambler received his doctor's degree in organic chemistry from Yale 
University in 1913. lIe joined the Department of Agriculture as a chemist 
in 1917. In 1937 he was cited by the department for explaining the effects 
of contaminants on the production of sugar. 
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HORACE T. HERRICK 

Dr. Herrick was born April 22, 1887, a native of Brooklyn, N. Y. and 
died October 7, 1948, in Washington, D. C. He was graduated from Law
renceville School and Princeton University and received a degree in 
chemical engineering from Columbia University. One of his outstanding 
accomplishments in 22 years with the U. S. Department of Agriculture 
was his assistance in setting up four regional research laboratories to 
search for new industrial outlets and markets for farm crops. Prior to his 
appointment in 1946 as Special Assistant to the Chief of the Bureau of 
Agricultural and Industrial Chemistry, he was successively head of the 
Bureau's Color and Farm Waste Division; head of the Industrial Farm 
Products Research Division; and special assistant on the four regional 
research laboratories project. 

WILLIAM F. HAND 

Dr. Hand was born December 1, 1873, in Shubuta, Mississippi, and 
died September 25, 1948. Teacher and scientist for 53 years, and vice 
president of Mississippi State College for 13 years, Dr. Hand designed and 
built the Mississippi State Chemical Laboratory which is dedicated to 
him. He was graduated from Mississippi Agricultural and Mechanical 
College in 1895, and from Columbia University in 1903, with the degree 
of Ph.D. He was President of the Association in 1921 and President of the 
American Society of Feed Control Officials. In recent years he prepared 
all regulatory feed, fertilizer, paint, food, drug, and petroleum laws for 
the State of Mississippi. 

HARRY J. PATTERSON 

Dr. Patterson was born in Yellow Springs, Pa., December 17,1866, and 
died on September 11, 1948, in Boston, Mass. He was dean emeritus of the 
University of Maryland, College of Agriculture and Experiment Station. 
Before coming to the University of Maryland, Dr. Patterson held positions 
at Pennsylvania State College. He was Secretary of the Maryland State 
Board of Agrieulture from 1908 to 1916. His work was in the field of 
chemistry, feeding and fertilizing problems; methods of rendering phos
phates available to crops, etc. 

ARTHUR E. PAUL 

Dr. Paul was born in Germania, Pa., September 29, 1874, and died on 
January 1, 1948. He was originally appointed as an assistant chemist at 
the Chicago Station of the Food and DI1lg Administration in 1909. He 
served successively as Chief Chemist of the Chicago Station, Chief of the 
Cincinnati Station, Chief of the Chicago Station, and Assistant Chief of 
the Central District. Dr. Paul was particularly interested in the scientific 
aspects of food and drug work. He served faithfully in the work of the 
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Association of Official Agricultural Chemists and was president of that 
body in 1932. 

ALFRED E. TAYLOR 

Dr. Taylor was born in Portland, Connecticut, October 16, 1871, and 
died in Wnshington, D. C., on May 30, 1948. Dr. Taylor reported to the 
old Bureau of Chemistry in April, 1907, following seven years as a chemist 
in the Customs Service. From 1918 until his retirement in October, 1941, 
he supervised and coordinated the work on imports in the Food and Drug 
Administration. Dr. Taylor "was graduated from Harvard University in 
1894 with an A.M. Degree, and from Cornell University in 1896, with a 
Ph.D. degree. At the time of his retirement in 1941, Dr. Taylor had served 
the Federal government for 41 years. 

E. PECK GREENE 

Mr. Greene ,vas born in Clnrksvillc, Arkansas, July 15, 1884, and died 
Lt Tallahassee, Florida, April 4, 1918. He was educated in the public 
"chools of Florida and at the University of Florida at Lake City. In 1909 
he joined the State Department of Agriculture and at the time of his 
deo,th was one of the oldest state employees in point of service, having 
served for more than 35 years. Mr. Greene was greatly interested in plants, 
shrubs, and flowers, and the E. Peck Greene Park in Tallahassee, Florida, 
has been named by the city in his honor. 

AHTHUR L. SULLIVAN 

Mr. Sullivan was bel'll in Suncook, New Hampshire, in 1881, and died 
August 16, 1948, in Baltimore, Md. He was graduated from the Univer
sity of New Hampshire in 1902, with the degree of B.S. He worked as an 
assistant chemist with the U. S. Bureau of Internal Revenue from 1903 
to 1907, when he transferred to the U. S. Bureau of Chemistry as a food 
and drug inspection chemist. In 1912 he was made Chief of the Boston 
Station of the Food and Drug Administration. In 19Hi he returned to 
Washington to be in charge of the Washington laboratory. He was made 
Chief of the Baltimore Station in 1917, serving until 1920, when he was 
made Food and Drug Commissioner for the State of Maryland. As a State 
food official Mr. Sullivan cooperated in the enforcement of the Federal 
bw. The improvement of the sea-food industry in Maryland is due in no 
small part to his interest in that industry and his enforcement of laws, 
especially those covering sanitation. 

.T. W. SALE, Chairman 
W. L. HILL 

JOHN B. SMITH 
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REPORT OF THE COMMITTEE ON NOMINATIONS 

Your committee presents the f allowing designations and recommends 
their election to the offices indicated: 

President: L. S. Walker, Agricultural Experiment Station, Burlington, 
Vt. 

Vice-President: W. A. Queen, Food & Drug Administration, Washing
ton 25, D. C. 

Secretary-Treasurer Emeritus: W. W. Skinner, Kensington, Md. 
Secretary-Treasurer: Henry A. Lepper, Food & Drug Administration, 

Washington 25, D. C. 
Additional Members of the Executive Committee: H. A. Halvorson, Stute 

Chemist, St. Paul, Minn.; W. B. White, Washington, D. C.; H. J. Fisher, 
Conn. Agricultural Experiment Station, New Haven, Conn; G. H. Marsh, 
Dir. Chemistry Division, Montgomery, Ala. 

Approved. 
W. H. :yrAcINTIRE, Chairman 
J. J. T. GRAHAM 

K. L. MILSTEAD 

REPORT OF COMMITTEE ON RESOLUTIONS 
Acknowledging our indebtedness to the officers and members of the 

Association 'who were responsible for making this annual meeting a useful 
and profito,ble gathering, we hereby extend to all and to each of them our 
sincere thanks for their able performance of duties and our congratulations 
upon the success of this 62nd annual meeting; and 

Whereas, the management and employees of the Shoreham Hotel have 
afforded us a most convenient and delightful meeting place and most cour
teous treaLment, therefore be it 

Resolved, that we extend to the hotel our thanks and this expression of 
appreciation of their effective aid in making our stay pleasant in all 
respects; and 

Whereas, we recognize the value of publicity to the best functioning of 
the Association, therefore, be it 

Resolved, that we extend our thanks hereby to the press and thcir 
representaLives who have covered this meeting; and 

Whereas, we all acknowledge our debt of gratitude of the Referees and 
Associate Referees, and those who have collaborated with them in carry
ing on during the past year the real work of the Association, therefore be 
it 

Resolved, that we by this expression assure them of our real appreciation 
of their efforts and of our earnest intention to assist them in the future. 

Approved. 
H. J. WrcHMA:JN, Chairman 
J. L. ST. JOHl'I 
GUyG. FRARY 
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CHANGES IN OFFICIAL AND TENTATIVE METHODS OF 
ANALYSIS MADE AT THE SIXTY-SECOND ANNUAL 

MEETING, OCTOBER 11, 12, AND 13, 1948* 

The changes in the methods of the Association recorded below become 
effective :March 17,1949, the thirtieth day after Lhe date of publication of 
this Report, Feb. 15, 194.9, as provided in section 5 of the by-laws as 
amended at the 1918 convention (see page 38). 

The classification of methods employed in this report follows that of 
previous years. The classification provided by the by-laws as amended this 
year (see p. 33) will be applied to revisions made at the 1949 meeting for 
publication in the contemplated seventh revision of Methods of Analysis, 
in 1950. 

1. SOILS 

No additions, deletions, or other changes. 

2. FERTILIZERS 

(1) The following was adopted as official, first action. 

NITROGEN IN AMMONIUM NITRATE 

Formaldehyde Titration Method 

(May also be adapted to Ammonium Sulfate) 

Weigh out 7.004 or 14.008 g of sample and make up to 250 or 500 ml. Pull oJI 25 
or 50 ml and put into a 300-500 ml Erlenmeyer (ca. 1.5 g may be rapidly weighed 
and washed directly into flask). Add ca. 1 ml of reagent formaldehyde for each 0.1 
g of sample in aliquot. Make total volume 150-200 ml and allow 5 min. before titrat
ing with 0.25-0.50 N sodium hydroxide, using 5 drops of phenolphthalein as indi
cator. Titrate until there is no perceptible color change at the point of contact, or 
until the proper color of pink persists. Run a blank on the formaldehyde. 

01 N' _ Net ml of NaOH X Normality X2.8016 
10 ltrogen- W f S I . t. 0 amp e 

(2) The official, first action, changes reported in This Journal, 31,71, 
under fertilizers (2) (a), (b), (c), (d), (e), and (f) were made official, fiml 
action. 

(3) The title "Acidulated samples" of 2.16(a) first line was changed to 
"Acidulated samples and mixed fertilizers," and lines 1 to 11 beginning 
with "after" and ending with "retentiveness" were replaced with the 
following, official, first action. 

"After removing water-soluble P 20s, 2.13, transfer the filter and residue, within 
a period not to exceed 1 hour, to 200 or 250 m] flask containing 100 ml NH. ciLrate 
soln previously heated to 65 D

• Close flask tightly with a smooth rubber stopper, shake 
vigorously until filter paper is reduced to pulp, reJieve pressure by momentarily re
moving stopper, and proceed by one of the following methods: (1) Loosely stopper 
flask to prevent evaporation, place in water bath regulated to maintain contents of 
flask at exactly 65°, keep level of H,O in bath above that of citrate soln in flask, and 

* Unless otherwise given all references in this Report are to Methods of Analysis, A .. O.L1.C., 1945. 
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shake every 5 min; (2) continuously agitate contents of stoppered flask by means of 
apparatus equipped to maintain contents of flask at exactly 65°. At expiration of 
exactly 1 hour from time filter and residue were introduced, remove flask from bath 
or apparatus and immediately filter contents as rapidly as possible thru Whatman 
lilter paper Ko. 5 or other paper of equal speed and retentiveness." 

(4) The words "other than ba::;ie slag" 2.16(b), first line, were deleted, 
first action. 

(5) That part of 2.17, line 3, beginning "in acidulated samples" to the 
end of the section, was deleted, first action. 

(6) Methods 2.18, 2.19, and 2.20 for citric acid-soluble phosphoric acid 
in basic slag were deleted, first action. 

(7) The following methods were adopted as official, first action. 
FREE WATER IN FERTILIZERS 

Air-flow Method 

APPARATUS 

(A) Manifold Asscmbly.-A metal box 101 X2~ xl! inches in sizet is equipped 
with a ~-inch nipple centrally located on one side for attachment to a vacuum line, 
and 6 It-inch tapered stopper seats evenly spaced along the top to accommodate 
No.6, one-hole, rubber stoppers. A It-inch length of light metal tubing, ~. inch in 
diameter, extends thru each rubber stopper to a height of ! inch above the sur
f,we for tho purpose of centering a fritted glass crucible over the hole in the stopper. 
Since the crucible is held in place by suction, it is necessary to grind a smooth surface 
on the lower edge of each hitted glass crucible and on the surface of the stopper in 
order t,o insure an air-tight connection between the edge of the crucible and the sLop
per when air is being drawn thru the sample in the crucible. 

(R) Crucibles.-Pyrex glass, approximately H inches tall, 1 A inches in diameter 
and having a {-inch fine-porosity fritted glass plate. Individual crucibles of a set 
should all have approximately the same porosity. A matched set may be obtained 
by selecting several that pass a given quantity of air at constant pressure in approxi
mately the same length of time. 

(C) Vacuum Gage.-A standard instrument for insertion in the rubber vacuum 
line between the source of suction and the manifold. 

(D) Constant Temperature Oven.-A standard laboratory oven, preferably of the 
type vented so that incoming air passes directly over the heating coils. 

DETERMINATION 

Weigh 2 g of prepared sample, 2.2, in a tared, fritted glass crucible. (Extremely 
hygroscopic or damp materials should be weighed out of difference in covered cruci
bles.) Place crucible on manifold in the oven at 60°. Aspirate for 2 hours under 15 in. 
of vacuum. Cool in desiccator, for 30 min. and reweigh. Calculate percentage loss 
in weight. 

V acuum-drying Method 

DETERMINATION 

Place 4 g of prepared sample, 2.2, in a short-type, tared weighing dish of a size 
noL less than 2 in. in diamcter. (Extremely hygroscopic or damp materials should 

t An iIlus~ration of this apparatus is given in This Jou"nal, 31, p. 235 (1948). 
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be weighed out of difference in covered dishes.) Place in a vacuum desiccator over 
anhydrous magnesium perchlorate for 16 hours under not less than 25 in. of vacuum. 
lteweigh and calculate percentage loss in weight. 

NOTE: A drying period of 16 hrs. represents over-night drying. The average 
type of fertilizer will release its free moisture in 3-6 hrs. However, over-night drying 
insures best results, especially on very damp materials and on samples containin,g 
high amounts of adsorbed water. 

Vacuum-Desiccation 11J:ethod 

Place 2 grams of sample in a tared low-form weighing dish (4 grams of sample 
may be used with large weighing dishes, l.S-2 inches in diameter) and place it in a 
vacuum desiccator at 25-30°C. over anhydrous magnesium perchlorate (or equiva
lent desiccant) for 16-18 hours under not less than 20 inches of vacuum. Report 
percentage loss in weight as moisture. 

(8) The tentative method for moisture by distillation with toluene, 2.5 
and 2.6, was deleted. 

(9) The parenthetical statement in tho method for moisture, 2.4 
"(N ot applicable to samples containing compounds other than H 20 that 
are volatilized at the temp. of drying)" was changed to "(Not applicable 
to samples thfLt yield volatile substances other than H 20 at the temp. of 
drying)." 

(10) The wording of the directions in the official method for moisture
by drying, was changed to read "Heat 2 g of prepared sample, 2.2, for 5 
hours in oven at temp. of 99-1010

• In case of N aN03, (NH4)2S04 and 
potash salts heat to constant weight in an oven at temp. of 129-131°"; and 
the heading "Moisture" was changed to "Water." 

3. AGRICULTURAL LIMING MATERIALS 

(1) The method for neutralization value of calcium silicate slags 
3.11(a), (p. 44,) was annotated by the statement "without correction for 
sulfide content." 

(2) The following method was adopted as tentative. 

SULFIDE SULFUR IN CALCIUM SILICATE SLAGS 

REAQENTS 
(a) HCl (1 +4). 
(b) Zinc dust.-C. P. grade, of low lead content. 
(c) Ab~orbent.-Dissolve 20 g of CdSO.·21 H 20 in H 20 and make to 1 liter. Ad

just reaction to pH 5.6 by means of either potent.iomet.ric titration or colorimetric 
comparisons on a separate 50-ml aliquot and matching a buffer of same pH. 

(d) Standard alkali.-Prepa,re 0.1 N NaOH from CO2-free NaOH solution and 
use of CO2-free H 20. 

(e) Standard acid.-O.1 N Hel. 

APPARATUS 

A 250-ml Erlenmeyer evolution flask to fit No. 5.5 stopper, a 60-ml separatory 
funnel fitted into the stoppel' and the lower third of its stem drawn to a 2 mm opcn-
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ing and bent upwards at its extremity. The funnel in the stopper is adjusted so that 
its stem is 1 inch from the bottom of the evolution flask. Two 25 X 150 mm test tubes 
are fitted wir,h K o. 4 two-hole stoppers and inlet and outlet of 6 mm tubing, which 
serve to contain jointly the 50 ml of absorbent. The tubes are in series and should 
be placed in a 600-ml beaker filled with cold water, and the beaker placed upon a 
tripod on level with the evolution flask. Another test tube of similar size is half-filled 
with H 20 and clamped in position between evolution flask and absorbent solution 
to provide trap for HOI vapor. 

DETERMINATION 

Weigh 1 g of minus SO-mesh slag into the evolution flask; add 1 g of Zn dust and 
wash down sides with 5-JO ml H,O; mix contents by means of flattcmed end of 
stirring rod and connect the flask. Introduce .50 ml of HOI (1 +4) into separatory 
funnel; open stopcock to allow acid to flow into reaction flask, swirling the contents 
meanwhile. If necessary, apply pressure to e.ffect complete transfer of acid from fun
nel. Olose stopc00k and continue the swirling.') min. at brief intervals. Apply heat; 
continue the swirling until boiling starts and then regulate flame to maintain active 
boiling, altho not too vigorous, thruout 10 min. Keep the contents of the HOI 
vapor-trap near the boiling point thruout dissolution of the slag, then snap off 
the rubber tubing at the CdSO. intake quickly, taking care not to allow a backing-up 
of the contents. Out off heat, discard contents of the evolution flask and of the scrub
ber tube, and set up apparatus for the next determination. 

Filter the CdS suspension on a 9 em gravity filter leading into a 2.50 ml Erlen
meyer flask and wash with H 20 to an overall volume of 100 m!. Add 4 drops of a 0.2 
per cent soln of methyl red and agitate vigorously while titmting slowly to the exact 
orange-yellow tint of the reference soln. That soln comprises 50 ml of the CdS soln 
diluted to 100 ml, with identical concentration of indicator and contained in a 250-ml 
Erlenmeyer flask. Should the end point be passed with resultant precipitation of 
Cd(OHh, introduce 1-2 ml of 0.1 N lICI, and allow to stand until the precipitate 
disappears and then complete the titration drop wise under vigorous agitation. Di
vide by 2 the ml of net 0.1 N NaOII used to obtain the per cent CaCOa-equivalencc 
of the sulfide sulfur in the sample. The ml of 0.1 N N aOlI X .0016 = g sulfide sulfur 
per determination; and the latter, times 100 =pereentage of sulfide S. 

4. COSMETICS 

(1) The following method was adopted as official, first action. 
PYROGALLOL IN HAIR DYES 

Qualitative test 

Add 5-10 ml of sample to separatory funnel containing ca 0.5 g of N aHSO. and 
extract with 2 or 3 successive 30-ml volumes of ether. Filter ether extracts thru cot· 
ton and evaporate to dryness on steam bath. Dry in oven at 100°0 for 30-60 min. 
Pulverize residue, mix well, and take melting point. If it does not melt between 131 Q 

and 134°0, sublime and again take melting point, which should fall within above 
range. Mix small portion of residue with equal quantity of sublimed pyrogallol and 
determine the melting point; it should not change. 

Quantitative Determination 

REAGENTS 

Ferrous Tartrate Reagent.-Dissolve 1.00 g of sodium potassium tartrate (Ro
chelle salt) and 0.200 g of FeDO.· 7 H 20 in water and dilute to 100 ml in a volumetric 
flask. PREPARE FRESH DAILY. 
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Sodium Acetate Solutions.-Dissolve 15.00 g NaC2II30 2 ·3H20 in water, bring to 
room temp. and dilute to 100 mi. 

Aluminum Cream-34.19(b). 
Standa,rdi~ation.-To six 100 ml volumetric flasks add from buret 2.50, 5.00, 

7.50, 10.00, ] 2.50, and 15.00 mI of standard pyrogallol solution (Reagent Grade, 
0.2000 g/500 ml). Develop color as follows on not more than three standards at a 
time, and make readings within 15 min. after color is developed. Pipet into flasks 
10 ml each of Na acetate soln and ferrous tartrate reagent, dilute to volume and mix. 
Using 1 em or :l inch cells, measure optical density of solutions with photometer or 
spectrophotometer at 540 mI'. With neutral wedge filter photometer, filter desig
nated No. 56 (5.8 mm of Corning didymium i15] 2, 2.0 mm of Jena VG 3, 2.0 mm of 
Jena BG 18, and 4.5 mm of Corning yellow shade yellow #351) is more suitable than 
filter No. 54. With filter photometers obtain zero point by reading "blank" soln 
containing 10 ml of Na acetate and ferrous tartrate reagents in 100 mI. Draw stand
ard curve, plotting; concentration of pyrogallol against photometer readings, on large
scale graph paper so that pyrogallol can be read to 0.01 mg. A straight line should be 
obtained between concentrations of 1 mg and 6 mg per 100 ml. With spectropho
tometer use freshly prepared "blank" as reference soln. Draw standard curve as 
directed above, or, if straight linc passing thru origin is obtained, the average value 
of k may be calculated from the formula 

where 

kD 
c 

k is extinction coefficient 
D is measured optical density of solution 
c is concentration of pyrogallol in mg per 

100 ml 
This value of k may be used to calculate the concentration of unknowns directly 
from optical density readings. 

Liquid Dyes 

Extract a convenient aliquot of sample (usually 10 ml are sufficient) by one of 
the following methods. In handling sample give it a minimum of exposure to air, as 
pyrogallol is readily oxidized. 

L Continuous Extraction.-Pipet sample aliquot into suitable continuous ex
tractor containing ca 0.3 g of NaHS03• Extract with ether until pyrogallol is com
pletely removed (3-7 hours, depending upon efficiency of extractor). Determine 
time required for each extractor under a certain set of conditions by extracting an 
aqueous soln of known pyrogallol content or by testing for complete extraction as 
follows: After the extraction is thought to be complete, remove flask containing 
ether and replace it with one containing fresh volume of eLher and continue extrac
tion for 30-60 min. Treat this extract as directed below, and use 50 ml aliquot of fil
trate to develop color. Evaporate ether extract on steam bath to volume of 8-10 
m! and continue evaporation at temp. not exceeding 40° until odor of ether is com
pletely gone. Dissolve residue in 20 ml of water and wash completely in 100 ml volu
metric flask. Dilute to volume and mix. (If the liquid sample contained chlorophyll, 
treat residue from ether extraction as described for residue obtained from evapora
tion of ethyl acetate extract in method for henna powder dyes, beginning, "Add ca 
10 ml water to beaker and loosen the residue .... "). Filter thru dry paper and dis
card first 20 ml of filtrate. (If determination cannot be completed same day extrac
tion is made, let ether extract stand overnight, preferably in refrigerator, before 
ether is evaporated. Do not let aqueous soln stand overnight.) Use suitable aliquots 
of filtrate to develop color as directed under "'Standardization," beginning "Pipet 



76 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

into flasks .... " If 5 ml aliquot contains more than 6 mg of pyrogallol, make suita
ble dilution in volumetric flask and use aliquots of diluted soln to develop color. For 
final calculation use average of results obtained on at least two aliquots of different 
sizes, preferably containing between 2 mg and 5.5 mg of pyrogallol. Calculate to 
g/100 ml in original sample. 

2. Extraction in Separatory Funnels.-Pipet sample into 125 ml separatory fun
nel containing ca 0.3 g of NaHSO, and extract 6 times with ether. For each extrac
tion use volume of ether equal to 3 or 4 times volume of sample and shake vigorously 
for one min. Filter ethcr extracts successively thru cotton wet with ether. (Six ex
tractions carefully made will completely remove the pyrogallol. If desired, a 7th may 
be made and used to test for complete extraction as described under "Continuous 
Extraction.") Evaporate the combined ether extracts as directed under "Continu
ous Extraction. 

Henna Powder MixtUre 

Weigh 0.9 Lo 1.1 of thoroughly mixed sample in paper extraction thimble. Cover 
sample with small piece of cotton and pl(1ce thimble in Soxhlet extractor. If tempera
ture and humidity conditions arc such that water will condense on condenser, con
nect tube containing drying agent to outlet of condenser. Extract 5 hours with ethyl 
acetate having minimum purity of 99% CN.F. VIII or better quality). Boil at such 
rate that sol vent siphons off 15 to 20 times per hour. If ethyl acetate extract is clear, 
evaporate to dryness as directed below. If extract contains any sediment, evaporate 
to ca 75 ml if necessary, cool to room temperature, and completely transfer to 110 ml 
glass-stoppered volumetric flask. Dilute to volume and mix. Filter thru dry paper, 
taking precautions to prevent evaporation of solvent. Pipet 100 ml of filtrate into 
250 illl beaker and evaporate to volume of ca 5 ml on hot plate or steam baLh. Con
tinue evaporation to complete dryness at temperature not exceeding 40°. Add 10 ml 
water and loosen residue with stirring rod. Pour into 50 illl volumetric flask. Rinse 
beaker 4 or 5 times with small volumes of water and add rinsings to flask. Add 1.2 ml 
alumina cream, dilute to volume, mix and filter thru dry paper. Extract 25 ml by one 
of methods given under "Liquid Dyes." (If extraction cannot be started immediately 
add ca 0.4 g of ='faHSO, to filtrate and hold no longer than overnight.) Calculate to 
per cent pyrogallol in original sample. 

(2) The following methods were adopted as official, first action. 

CONSTITUENTS OF FACE POWDERS 

Fats and Fatty Acids as Stearic Acid 

Weigh about 2 g of the powder into glass-stoppered 250-ml Erlenmeyer flask. 
Add 30 ml of benzene and swirl to mix thoroly. Add 10 mlof HCI, and swirl, remov
ing stopper frequently to allow escape of CO2 from carbonates. Whcn pressure ha,s 
spent itself, add 50 ml of petroleum ether, and shake cautiously with periodic re
moval of stopper until pressure again subsides. Then shake vigorously about 50 
times. Decant ether layer thru a pledget of cotton into flask containing a few glass 
beads, that has been weighed with a similar flask as a counterpoise. (This decanta
tion involves no danger of loss, for the particles of powder are tenaciously retained 
in the acid layer.) Again add 50 ml of petroleum ether and repeat shaking and de
cantation. Repeat with a third 50-ml portion of petroleum ether. Evaporate to dry
ness on steam bath under hood. Place in a draft oven at 100 degrees C. for one hour, 
heating flask used as a counterpoise at the same time. Remove flasks, cool, and 
weigh as stearic acid. 
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Total Zinc 

REAGENTS 

(a) Wulfing's precipiiant.-Dissolve 80 g of finely ground ammonium carbonate 
in a mixture of 90 ml of NII.OH and 3715 mi of H 20, and add 475 ml of 95% ethyl 
alcohol, which mayor may not cause precipitation, depending on the icmperature. 
Let any precipitate settle, and use supernatant soln. 

(b) Wash soln.-Mix equal volumes of Wulfing's precipitant and 95 % ethyl 
alcohol. 

DETERMINATION 

Weigh ca 2 g of the powder into a platinum dish and ignite to light gray ash at 
600-650°C. Do not heat longer than necessary. With the aid of a wide-mouth fun
nel, transfer ash to a 500-ml glass-stoppered Erlenmeyer flask. Add 100 ml of 
Wulfing's precipitant in such manner as to wash down funnel. Stopper flask, and 
shake Vigorously for 1 min., pausing from time to time to remove stopper and re
lieve pressure. Let sit overnight. Filter contents thru 12! cm medium quantitative 
paper. With wash soln from a wash bottle, wash out flask, pouring washings thru 
filter; but make no attempt completely to transfer residue. Reserve flask for later 
determination of acid-soluble constituents. Wash residue on paper thoroly with wash 
soln. Determine zinc in filtrate as follows: Exactly neutralize to methyl red with nCI, 
add 200 mi of H20, and bring nearly to boiling on hot plate. Add 60 ml of 10 % 
(NH')2HPO" and continue to heat at just below boiling for 30 min. Remove and 
allow to cool slowly to room temp. Filter thru Gooch crucible that has been tared 
after ignition for 10 min. at full heat of Fisher burner. Wash with freshly prepared 
1 % soln of (NH.).HPO., and finally with 50 ml of 50 % alcohol. Discard filtrate. 
Place Gooch crucible in porcelain crucible of suitable size, and dry over low flame. 
Increase temp. and ignite at full heat to constant weight. 

Zn.P20 7 XO.534 equals ZnO. 

(Talcum powders often contain boric acid. When present, it will accompany 
ZnO, and must be separated before precipitation of the zinc.) 

Acid-Soluble Calcium 

Place paper containing residue from the zinc separation in a platinum dish and 
burn off paper at below 650°C. Transfer to a 250-ml beaker. Use 100 ml of (1+9) 
Hel to wash residue out of flask used in zinc separation, adding washings to beaker. 
(If some residue still clings to inside of flask, tilt up at steep angle over beaker, and 
wash out with stream of water from wash bottle.) Stir thoroly, allow to sit for 10 min 
and filter thru medium quantitative paper. Disregard turbidity in filtrate, since 
this will be recovered in the next step. Wash residue on paper three times with dis
tilled water. Place in a platinum dish not less than 6 cm in diam. nor less than 2 em 
high, and hold pending addition of recovered acid-soluble Fe, AI, and BaSO,. With 
NH,OH, nearly neutralize the filtrate to methyl red. Add 200 mg of (KH.)2S0, and 
enough Br. water to destroy indicator and distinctly color soln. Boil free of bromine, 
add more methyl red, and while still nearly boiling add NH,OH drop wise to the first 
distinct yellow, avoiding any excess. Let sit for ca 3 min., and filter thru a medium 
quantitative paper. Wash with hot 2 % soln of NH.Cl. Transfer paper and residue 
to the platinum dish containing acid-insoluble constituents. Determine caleium in 
filtrate according to 6.48, beginning with "heat to boiling .... " 

Acid-Soluble Magnesium 

Determine in filtrate from acid-soluble calcium as directed in 37.64 (p. 642). 
Mg2P,07XO.3621 equals MgO 
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Decomposiiion of Silicates; Solution of Titani"um; Estimation of Barium Sulfate 

APPARATUS 

Air balh.-On a tripod over Fisher burner place clay triangle having a per side 
length of about 3 inches. In this triangle set a nickel or iron crucible of about 125 
ml capacity, and on top of the crucible set a second clay triangle having a per side 
length of about 2t inches. Purpose is to supply controlled radiated heat to platinum 
dish resting on the top triangle. 

METHOD 

Ash residues reserved in platinum dish (acid-insoluble portion and materials re
covered prior to calcium precipitation) at below 650°C. Pulverize ash with flattened 
glass rod, and moisten with 4 ml of water. Add 4 mlof H 2S04, place under a hood, and 
fill dish to ca one-fourth of its depth with HF (48%). Evaporate on the air bath, 
swirling occasionally to mix contents, until only the H 2S04 appears to remain; then 
cautiously heat over the low flame of a Fisher burner to a pasty consistency. (Do 
not take to complete dryness.) Add 15 g of pulverized potassium pyrosulfate, and 
heat to melting. Continue heating, gradually raising temp. until a clear melt is 
obtained. This will be achieved only when the dish glows red-hot and the melt or
ange-red. Too rapid heating will cause spattering. Foaming will occur but is not to 
be feared. At the completion of fusion, the clarity of the melt may be marred hy bub
bles and possibly by a few flakes of K,S04 produced by the high temp., but these may 
be disregarded if the melt is generally clear. Set dish aside on an asbestos board and 
allow to cool. Melt will normally crack away from dish during cooling. Dislodge melt 
into a 600-ml beaker, wash dish with successive portions of hot (1 +19) H 2S04 until 
a volume of about 150 ml is obtained, and boil until the melt goes into soln. If pres
ent, BaS04 comes down at this point. In this event, let digest on a steam hath for 
one hour, allow to cool, dilute to about 400 ml, stir well, and allow to sit for at. least 
two more hours. Filt.er thru the finest available quantitative paper, catching filtrate 
in a 500-ml volumetric flask. Wash thoroly three times with water. Transfer residue 
to a tared porcelain crucible, burn off paper at low temp., and ignite at dull red 
heat. Weigh as BaS04. (Residues amounting to less than 0.5 % should not be counted 
as BaS04. Where they occur, they represent HF-resistant silicate or quartz originally 
present in the talc or kaolin.) 

Total Titanium and Iron 

APPARATUS 

.Jones reductor.-Take a 50-ml pinchcock buret (without pinchcock attachment), 
and with a long glass rod ram down into its constricted lower end a pledget of glass 
wool. Fill buret to about the 15 ml mark with 20 or 30-mesh amalgamated Zn. (Zn 
may be amalgamated by letting fall into 200 ml of H 20 containing 4 g of dissolved 
HgCI2 and 10 ml of H,S04. It should be washed several times with distilled H 20 by 
decantation before being put into buret.) Fit constricted lower end of buret with a 
4-inch piece of thick-walled rubber tubing bearing a screw-clamp about t.he middle 
and terminat.ing in a glass tube thrust thru a one-hole #7 rubber stopper. The stopper 
should be fitted to a 500-ml vacuum flask and the glass tube should be of such length 
as to reach within about 2 inches of the bottom of the flask. When not in use, the 
Jones reductor should be kept filled with distilled water. 

DETERMINATION 

Make filtrate from BaS04 to volume, pipet into a beaker an aliquot of 100 ml, 
and add with stirring 5 ml of H 2S04. Place in vacuum flask 10 ml of 10% ferric alum 
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(free of ferrous Fe and other substances reducing KMnO.). Fit flask to reductor, ap
ply vacuum, and open screw clamp enough to permit controlled passage of liquid 
into flask. When meniscus in buret has sunk nearly to level of zinc, add more soin. 
(It is preferable never to expose amalgam(ltcd zinc to the air.) When all of soln has 
been added, add in the same manner about 100 ml of distilled H 20. Close screw 
clamp just before meniscus of last washing reaches level of zinc, release vacuum, 
and disconnect flask. Transfer contents to 300-ml tall-form beaker and add 3 ml of 
syrupy phosphoric acid. Using a 10-ml microburet, titrate over a white surface with 
0.1 N KMnO. to the first pink. Make up a blank containing 3 g of potassium pyro
sulfate and 6.5 ml of H 2SO. in 100 ml of distilled H,O. Put this thru identically the 
same treatment the sample received, finally titrating to the same shade of pink. Sub
tract titre of blank from that of sample. Corrected titre X.008 equals total (Ti02 

plus Fe,O,) (these have practically the same equivalent weight). 

Total Iron 
REAGENT 

Titanium trichloride, 0.05 N TiCh.-Make up according to directions in 21.36 
(p. 290), but containing only half as much TiCl, as required for the 0.1 N soln. 
Standardize according to either of the methods listed under 21.37 except that stand
ardization should be conducted using an ordinary micro-buret and titrating into an 
open beaker. The goln should be kept in an ordinary glass-stoppered bottle and re
standardized immediately before each set of determinations. 

DETERMINATION 

Pipet an aliquot of 100 ml from volumetric flask into a ISO-m] heaker. Add 1 g 
NH,CNS. Slowly and with thoro stirring, titrate with 0.05 N TiCl, from a micro
buret to disappearance of the red color. Run a blank on 3 g of potasfliuID pyrosulfate 
and 6.5 ml H,SO. in 100 ml of distilled H,O. (Blank is often nil.) Corrected titer 
X.004 equals Fe203. 

Total Titanium 

Per cent total (Ti02 plus Fc,O,) -per cent total FezO, equals per cent total TiOz. 

Total Oxides of Iron, Titanium, and Aluminum 

Pipet an aliquot of 250 ml from volumetric flask into a 600-ml beaker. Add a few 
drops of methyl red indicator and 5 g of NH.Cl, and bring to boil. Neutralize by 
adding NH,OH dropwise just to the first distinct yellow. Let sit for about 3 min., and 
filter thru a 12} em medium quantitative paper. Wash several timcs with hot 2 % 
NH,CI. Place paper in a tared crucible and dry in an oven or an air bath. Transfer to 
a muffle furnace at room temp., and raise heat to about 1100 degrees. Ignite to con
stant weight. Result is total (AhO, plus Fe20, plus TiO.). 

Total Aluminum 

Per cent total (AhO, plus Fe,O, plus TiO,) -per cent total (Fe,O, plus TiO,) 
equals per cent total AbO,. 

Acid-Insoluble Calcium 

Determine ca.lcium in the filtrate from the ammonium hydroxide precipitate ac
cording to directions in 6.48 (p. 66), beginning with "heat to boiling .... " 

Acid-Insoluble Magnesium 

Determine in filtrate from acid-insoluble calcium by 37.64 (p. 642). Mg2Po0 7 

XO.3621 equals MgO. 
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Silica 

Weigh about 1 g of the powder into a 250-ml beaker. Moisten with alcohol and 
add 100 ml of (1 +9) HCI. Stir, and allow to stand for 10 min. Filter thru 12~ em 
medium quantitative paper. Wash the residue 3 times with H 20. Transfer paper to 
a platinum crucible and ash at below 650°C. Cool, and pulverize ash with a flattened 
glass rod. Add 6 g of N a2CO, a portion at a time, intimately mixing with the same 
glass rod beLween additions. Use the last of the Na,CO, to sprinkle over the top of 
the mixture. Place in a muffle furnace at below 800°C., and raise temp. to bring con
tents into fusion. Heat at co. 1000"C. for 15 min. Remove the crucible and let cool. 
Dislodge the melt into a dry 500-ml beaker. (Dislodging the melt is not always easy. 
It often helps to return the crucible to the hot furnace for t min., then remove it and 
immediately dip about two-thirds of its length in a beaker of H 20. If repeated a suf
fldent number of times, this treatment causes the melt to crack away from the pJati
num so that it can be removed by simply upending the crucible over the beaker.) In 
a graduate mix 15 ml of HNO, with 5 ml of H 20, and wash the crucible with small 
successive portions of the mixture, adding washings to thc beaker. If soln of the 
melt becomes slow, hasten its disintegration by gentle pressure with a glass rod. 
'When the Na,CO, in the melt has dissolved, place the beaker under a hood and add, 
in the order named, 5 g of NH4Cl and 25 ml of HClO. (60%). Cover the beaker with 
a watch glass, and boil over a moderate flame until oxides of nitrogen have passed 
off and the HCI04 refluxes down the sides of the beaker. Cool the mixture slightly, 
add 150 ml of very hot water, stir, and let sit until silica settles to the bottom. De
cant supernatant liquid thru a 12} em medium quantitative paper, and transfer 
residue to paper using hot water and policing out beaker. Wash thoroly five times 
with hot water. Transfer to a platinum dish, burn off paper, and ignite to constant 
weight at about 1100°C. Weigh as crude silica. To the residue in the dish add co. 2 
ml of (1 +9) H 2S04 and enough HF (48 %) to cover the silica. Heat on a steam bath 
under the hood until siliea and excess HF have passed off. Cautiously heat over the 
non-reducing flame of a Fisher burner until fumes of SO, have ceased to be evolved, 
and then heat strongly for several min. Cool and reweigh. The difference between 
this weight and the weight of crude silica is weight of 8i02• 

Starch 

Weight ca 5 g of the powder into a 500-ml Florence flask (preferably standard 
taper). Moisten with 10 ml of alcohol. Acid-wash according to directions in 17.20 
(p. 212), hydrolyze starch as directed under 27.33 (but filter hydrolyzed mixture 
before and not after making to volume), and determine dextrose by 34.39 and 34.40 
(p.572). 

5. ENZYMES 

No additions, doletionf:, or other changes. 

6. ECONOMIC POISONS 

(Formerly Insecticides and Fungicides) 

(1) The tentative methods for DDT, This Journal, 30, 64-66 (1947) 
as amended, and Ibid., 31, 73 (1948) were adopted as official, first action. 

(2) The tentative method for DDT, This Journal, 31, 72 (1948) en
titled "Tot[tl chloride in emulsions containing DDT, Solvent, Emulsifying 
Agent, and vVater" was adopted as official, first action. 
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7. CAUSTIC POISONS 

No additions, deletions, or other changes. 

8. NAVAL STORES 

No additions, deletions, or other changes. 

9. GELATINE, DESSERT PREPARATIONS, AND MIXES 

No additions, deletions, or other changes. 

10. LEATHERS, AND 11. TANNING MATERIALS 

The methods in Chapters 10 and 11 were deleted. 

12. PLANTS 

No additions, deletions, or other changes. 

13. BEVERAGES (NON-ALCOHOLIC) AND CONCENTRATES 

No additions, deletions, or other changes. 

14. MALT BEVERAGES, SIRUPS, AND EXTRACTS, 
AND BREWING MATERIALS 

81 

(1) The tentative method for color determination of beer and wort, 
This Journal, 30, 68 (1947), was deleted. 

(2) The following method was adopted as official, first action. 

DYE COLOR METHOD* 

REAGENTS 

(a) A dye color stock soln is prepared by dissolving 0.2636 g Amaranth #184, 
FD&C Red #2; 0.6948 g Tartrazine #640, FD&C Yellow No.5, and 0.0487 g 
Patent Blue, V.F., Extra Concentrated, in 200 m! of distilled water. Add 200 ml of 
methanol and make up to lliter in a volumetric flask. Transfer the soln to an amber, 
glass-stoppered bottle and store in a dark place. Under these conditions the soln is 
stable indefinitely. 

(b) Mercuric chloride, saturated soln (ca 80 g PQr liter). 

METHOD I 

To prepare the various Dye Color Reference Solutions, add by buret the volume 
of stock soin in ml corresponding to the Dye Color Value (Lovibond Equivalent) de
sired. For the range 10 to 50 dye color values in 0.25° intervals, use 1 ml, 1.25 ml, 1.5 
ml, etc., each diluted to 500 ml in a volumetric flask. Before the final volume is 
reached, add 10 ml of mercuric chloride soln to each flask as a preservative. After 
thoro mixing, pour these dye color solns into properly labeled 4 oz. comparison bot
tles (Owens-Illinois #A-4906 is suitable type) and keep in a closed box or covered 
comparison rack. 

METHOD II 

This alternate procedure may be used to advantage in most instancGs. 

* The complete apparatus, stock sDln, bottles, and dyes can be obtained iTom the Fisher Scientific Co 
2109 Locust St .• St. Louis 3, Mo. The dyes can also be obtained from American Society of Brewing Chem
ists, 64 E. Lake St., Chicago, Ill. For complete de3cription of the method and apparatus, see This Journal 
29, 287 (1947). 
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By means of the buret, add 12 ml of the concentrated stock soln to a I-liter volu
metric flask and add distilled water to volume. This produces a 6° dye color stock 
soln which is further diluted as follows to make up the necessary lower values. 

°Dye Color 

Dye Color Reference Solutions ........ 1, 1f, 1~, 1!, 2, 2}, 2~, 2" . , 3, 
Vol. (ml) 6° Stock soln/120 mI ......... 20, 25, 30, 35, 40, 45, 50, 55, 60, 
Dye Color Reference Solutions ........ 3t, 3}, 3i, 4, 41, 4}, 4E. . , 5 
Vol. (ml) 6° Stock soln, 120 ml. ....... 65, 70, 75, 80, 85, 90, 95,100 

(For the color of beer, the first four values are usually not required. It is custom
ary, therefore, for beer color sets, to prepare the colors from 2° to 5°, instead of be
ginning with the 1 ° soln.) 

Add, by buret, the above indicated volumes of 6° stock soln, to labeled 4 oz. 
comparison bottles. Add 5 ml of saturated mercuric chloride soln to each and make 
up to 120 ml by adding distilled water in appropriate volume from a buret. For ex
ample, the 3° dye color soln contains 60 ml of 6° stock soln, 5 ml of mercuric chloride 
soln, and 55 ml of distilled water. The finished dye color solns are kept in a closed 
box. 

DETERMINATION 

Prepare the sample by filtering thru Reeve Angel #202, 15 em paper using a small 
amount of filter-eel. Occasionally a double filtration is necessary. Filtration does not 
affect the color. 

Pour the prepared sample into a comparison bottle and match with the Dye 
Color Reference Solutions against a source of constant, diffused light. For example, 
a white blottor illuminated by a frosted light bulb or fluorescent light will serve. 
Matching should be done by placing the sample between consecutive dye color bot
tles and vic'l'lting them thru the longer axis of the bottle. Repeat until the proper pair 
is found. It is often possible to interpolate a value between consecutive reference 
soIns. Report the color in terms of degrees dye color, which is equivalent to °Lovi
bond, t" Cell, Series 52. 

(3) The tentative method for total solids in yeast, 14.112-14.115, 
incl. (p. 178) was adopted as official, first action, with the following re
vision of 14.114. 

SAMPLlliG 
14.114 

(a) Collection of primary sample~ 
(1) Liquid yeast.-From small tanks and tubs mix contents well to uniform 

consistency, taking care to blend in the heavier deposit on bottom of vessel. Take 
ca 500 ml as sample in cold glass container which will hold at least twice actual sam
ple volume. 

From larger tanks or those whose contents may not be mixed, take at least a 
4-1iter composite sample of separate aliquots taken from hose line as yeast is trans
ferred, or by use of a trier device which will take samples from all levels in the 
tank. Mix this composite sample to homogeneity, then take the smaller sample from 
this, as above. 

(2) Pressed yeast.-Remove portions from different parts of surface as well as 
center of cake and collect ca 150 gin 1000 ml beaker. Weigh to nearest 0.1 g. Prepare 
slurry by adding; H 20 at rat.e of ca 3 parts of H 20/1 part of pressed yeast. Again 
weigh to nearest 0.1 g. With stirring rod break up yeast portions and stir until 
completely uniform liquid suspension is obtained. 

(b) Care of ~arnple.~To prevent changes in analytical results due to autolysis 
and fermentations, proceed with examination of yeast samples immediately after 
the samples have been obtained. 
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(c) Preparation of sample.-Mix well and stir until complete uniform suspension 
is obtained. If lumps or particles of truh are present, pass the entire bulk of the 
primary sample thru sieve of ca 100 mesh. Make sure that all lumps and particles, 
including trub, are broken up and forced thru the sieve. 

Remove, by scraping, any liquid or solids adhering to the sieve and reincorporate 
with the sieved sample. Mix well by stirring, then withdraw aliquot for separate 
determinations. 

(4) The official Milos test for caramel, 14.35 (p. 158) was deleted, final 
action (first action, This Journal, 31, 75 (1948». 

15. WINES 

(1) The official Milos test for caramel 15.38 (p. 188) was deleted, final 
action (first action, This Journal, 31, 75 (1948». 

(2) The official, first action, Mathers test for caramel, TMs Journal, 31, 
76-77 (1948) was made official, final action. 

16. DISTILLED LIQUORS 

(1) The official modified Marsh test for caramel 16.39 (p. 202) was de
leted, final action (first action, This J011rnal, 31, 77 (1948)). 

(2) The official. Milos test for caramel 16.41 (p. 202), was deleted, final 
action (first action, This Journal, 31, 77 (1948». 

(3) The official, first action for caramel, This Journal, 31, 77 (1 948), 
was made official, final action for distilled liquors. 

(4) The following method was adopted as official, first action. 

PROOF OF DISTILLED SPIRITS (RAPID METHOD) 

Determine the apparent proof of the distilled spirits with an accurately stand
ardized hydrometer, preferably one graduated in ! degree in prooL Determine the 
extract (solids) according to section 16.8 and for every 100 mg extract add 0.4 0 proof 
to the apparent proof. NOTE: If the extract amounts to more than 600 mg this method 
does not apply. 

(5) In the method for specific gravity of Cordials and Liqueurs, 16.45 
(p. 203), "proceed as under 16.2" was substituted for "see 14.3." 

17. BAKING POWDERS AND BAKING CHEMICALS 

(1) The tentative modified McGill method for starch, 17.21 (p. 212) 
was deleted. 

(2) The tentative qualitative test for phosphoric acid, 17.31 (p. 214) 
was adopted as official, first action. 

(3) The tentative method for residual carbon dioxide, This Journal, 31, 
78 (1948), was adopted as official, first action. 

(4) In 17.4 and 17.6 (pp. 208 and 209), HCl (1+2) was adopted as 
alternate for H2S04 (1+5). 

(5) The following method was adopted as official, first action. 

RESIDUAL CARBON DIOXIDE 

DRYING OVEN METHOD 

Place 1.7 g of baking powder in clean, dry 250 ml wide-mouthed Soxhlet extrac-
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tion flask (flask A 17.6). Tap flask to spread sample evenly on bottom. Add 10 ml 
of H 20 with a pipet. Stir with a glass rod to break up powder which may have caked 
on bottom of flask. Wash down stirring rod and sides of flask with 10 ml H 20. Place 
the flask into an air drying oven set to maintain a temp. of lOO°C. ±2°, on a shelf 
near the center of the oven and evaporate to dryness. After 5 hours remove from the 
oven, add 10 ml H.O and cool to the same temp. as the air surrounding the Chittick 
apparatus. Determine CO. present in residue with Chittick apparatus 17.6, using 
correction factors in 44.30. Shake the flask vigorously until further shaking produces 
no increment in reading. 

(6) The official method for available carbon dioxide 17.9 (p. 210) as 
revised, This Journal, 31, 78 (1948) was changed to read "Subtract resid
ual CO2, 17.7, from total CO2, 17.3; or subtract residual CO2 by gaso
metric method, This Journal, 31, 78 (1948), or by the drying oven method 
(see change No.5, above) from total CO2, 17.6." 

(7) The official gasomctric mothod for residual carbon dioxide, 17.8 
(p. 210) was deleted, final action. 

18. COFFEE AND TEA 

(1) The Fendler-Stuber modified method for caffeine in coffee, 18.15 
(p. 217) was adopted as official, final action (first action, This Journal, 30, 
70 (1947». 

19. CACAO BEAN AND ITS PRODUCTS 

(1) In the second paragraph of 19.16 (p. 227) of the tentative method 
for pectic acid, line 5, beginning "Neutralize" to the end of the paragraph, 
was deleted and the following substituted: 

"Neutrali~e to litmus with NH.OH (1+1) (ca 1 ml), then make slightly acid 
with acetic acid and ll,dd 50 ml of 2% NH. oxalate soln. Place power driven glass rod 
stirrer with a vertical loop at the end in the flask with the shaft thru tube inserted 
in a No. 10 rubber stopper. Place flask in water bath held at !)0-92°C. and stir con
tents gently and continuously for three hours." 

20. CEREAL FOODS 

(1) The official, first action, methods for phosphorus in cereals and 
cereal products, This Journal, 31, 79 and 80 (1948) were adopted as 
official, final action. 

(2) The tentative method for acidity in flour and grain, 20.18-20.21, 
inc!. (pp. 241 and 242) and 20.76 (p. 260) were adopted as official, first 
action. 

(3) The tentative method for benzoyl peroxide bleach in flour, 20.53 
(p. 253) was deleted. (Method retained for rye flour.) 

(4) The following method was adopted as official, first action. 
BENZOIC ACID IN FLOUR (WHEAT) 

QUALITATIVE TEST 

Place 50 g of flour in (preferably) 500 ml glass-stoppered flask, add 30-40 glass 
beads (about 6 mm diam.), 0.1 g powdered iron, 100 ml ether (isopropyl eth~r, which 
is cheaper and less volatile, may be used). Allow to stand few min., shake with rotary 
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mo~ion and add slowly (preferably dropwise) 2.5 m! HCI from :.wohr pipet. Allow to 
stand overnight. Shake well with rotary motion, allow flour to settle a few minutes 
and decant thru BUchner funnel (100 mm) fitted with filter paper moistened with 
ether, into 500 ml suction flask. Add 50 ml ether, shake and allow to settle a few 
min., decant as before, repeat twice more, transferring the whole contents to funnel 
following last addition. Transfer thru large funnel into 250 ml separatory funnel, add 
20 ml ii% Nan CO, soln., mix without too much vigorous shaking, and draw off the 
lower clear layer into 125 ml Erlenmeyer flask, repeat with one more 20 ml portion 
and two 10 ml portions of 5% NaHCOa• Add to this soln 0.3 g Nuchar W, shake and 
filter (11 em ii89 white ribbon, S&S or equivalent) into 200 ml Erlenmeyer flask, 
wash flask, and filter with about 20-25 m! H 20, using fine stream from wash bottle, 
add 2.0 ml H 2SO. (1 +1) dropwise to avoid foaming out of flask. Swirl contents 
gently to reduce foaming. (The soln should be definitely acid to litmus paper.) 
Tmnsfer to 125 ml separatory funnel, rinse flask with 12 mi ether and a,dd to fun
nel, shake gently with frequent release of pressure due to ether and CO2• (During 
first extraction with ether, it is preferable to release pressure after eaeh shake, to 
avoid possibility of loss.) Repeat with two more 12 ml extractions with ether. Rinse 
fhsk each time with ether. After each extraction draw off aqueous soln into the 
same 200 ml Erlenmeyer flask and transfer ether to a Pyrex test tube (ea 50 ml ca
pacity, 25 mm diam. and 150 mm length). Add 2 mllO% KaOH, hold top of tube 
feTmly against the poJm of the hand and shake vigorously, insert piece of copper wire 
(1 mm diam. X200 mm) into tube, evaporate the ether very slowly on steam bath. 
Remove copper wire. Then place tubes into beaker of boiling water and evaporate 
to nearly dryness, add slowly up to 0.5 m130% H Z0 2, followed by another 0.5 ml as 
soon as foam condition permits. (Minimum frothing is desirable to permit better 
contact for nitration.) Continue evaporation until there is no apparent moisture in 
tube. (The introduction of a gentle air blast into the tube hastens evaporation.) Add 
from Mohr pipet 4 mlof (1 + 1) mixture of H 2SO. and fuming nitric acid, taking care 
to have it wash down the sides of tube, heat 20 min. in gently boiling waLeI' bath (oc
casionally rotate or mix to ensure contact with nitrating mixture) immediately cool 
under tap to below room temperature, add 6 ml water while continuing Lo keep cool. 
Th(m slowly add .') ml cone. NH.OH by means of a Mohr pipet with continuous shak
ing under the tap to keep soln cool. Add 10 ml more of cone. NH.OH keeping soln 
continuously cool. Add 2 ml of 6% hydroxylamine hydrochloride soln, stir, place in 
65°C. water bath 5-6 min., stirring occasionally. (Temperature of bath should be a 
lew degrees above, since the cold tubes cause some decrease.) Cool to room temp. 
under tap, filter immediately thru folded filter into similar tube and observe color 
of filtrate. Red or definitely pink color indicates the presence of benzoic acid. 

Immediately transfer this soln (within 30 min.) to a 2 in. glass cell and read in a 
neutral wedge photometer, using No. 51 filter or in other equally precise instrument 
at wave length 510. Standardize the instrument by placing in test tubes 0.0,0.4,0.8, 
1.0 and 1.2 mg benzoic in acetone soln (0.5 mg to 1 ml). Add 2 mllO% NaOH, shake 
to mix well, and proceed as above beginning "place tubes into beaker of boiling 
water." Report individual results in p.p.m. of benzoic acid. 

(5) The tentative method for fat and fat number of bread 20.86 (p. 
261) was deleted. 

(6) The following method was adopted as official, first action. 
FAT AND FAT NUMBER OF BREAD 

Slice one loaf of bread, and allow to dry overnight, or until sufficiently dry to 
grind. Grind bread to ca size of openings on 20-IIl8Sh sieve, mix, sample, and trans
fer 50 g to 600 ml beaker. Add 100 ml of H 20 and mix. Add 100 ml of HCl, mix, cover 
and heat on steam bath 1 hour, stirring well 6 or 7 times. Cool in cold (15 0 or less) 
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water bath, and stir. Add 10 g of Filter Cel, or other similar adsorbents, stir, and 
mix completely. Prepare 90 mm Buchner funnel as follows: 

Place two No. 590 S&S 9 cm filter papers (or equivalent) in funnel and apply 
suction. Mix 10 g of Filter eel with 50 ml of H 20 and rapidly pour mixture into 
funnel. (This should make a smooth even layer of Filter Cel over filter paper, with no 
cracks or openings.) Filter sample immedia,tely. Rinse out beaker several times with 
ice cold H 20. Just before filtration is complete, wash down sides of Buchner with ca 
100 rul of ice-cold H 20 (or until clear filtrate comes thru). Up to this point do not al
low pad to suck dry. Continue with suction until Filter Cel pad seems dry. Transfer 
this mass, without filter paper, from Buchner to original beaker. Break up mass 
with rod, dry (overnight) on steam bath and then heat in oven at 1000 ea ~. hour to 
remove all moisture (material must be dry or fat results will be low). Break up any 
lumps. Prepare large Knorr extraction tube of ca 200 ml capacity (glass tubing 5 
em in diameter with height of 12 em from shoulder to top of tube). Pack tube with 
asbestos tamped tightly to form pad ca i" thick. Insert stem of tube into 2-holed 
rubber stopper in filtering bell jar connected to suction thru 2-way stopcock. Place 
500 m! Erlenmeyer flask within bell jar so that stem of tube passes thru ncck of 
flask. To cool beaker and contents, add 100 ml of mixed ether and petroleum benzine 
(1 +1) and macerate against sides of beaker with medium-sized stiff metal spatula 
3-4 min. Decant into extraction tube. Suck dry. Add to beaker 80 ml of the mixed 
eLhers. Work as before 2 min. Transfer contents of beaker to extraction tube, suck 
dry, and tamp with flattened stirring rod until all ether is removed. To material in 
tube add 80 ml of the mixed ethers that have just previously been used to rinse out 
beaker, mix thoroly with stirring rod a few min., allow to stand a min., then suck dry, 
and tamp material as before. Make two additional extractions, turning suction on 
and off carefullY to avoid loss of sample in Erlenmeyer flask. Transfer to 1 liter 
beaker. Evaporate on steam bath, completely transfer fat with small amounts of 
petroleum benzine to tared 150 ml beaker, carefully evaporate benzine on steam 
bath, dry at 1000 to constant weight (ca 30 min.), cool, and weigh. Calculate per
centage of total fat on moisture-free basis. 

Weigh duplicate samples of 1 g (within ± .03 g) of fat into 300 ml Florence flasks, 
add 4 ml of glycerol-soda solution, 31.28(c). Heat the flask carefully over asbestos 
gauze until bubbles start to appear, then hold the flask about an inch over the heated 
gauze until cloudiness or turbidity disappears, and a perfectly clear mixture is ob
tained. After the mixture first becomes clear, ~ or 1 min. more gentle heating insures 
complete saponification. Cool, add few pieces of previously ignited pumice stone, 138 
ml of CO2-free H 20, and 3 ml of H 2SO. (1 +4), and proceed as directed in 31.29, using 
same apparatus. Use 0.02 N NaOH for titration. Multiply ml of 0.02 N KaOH used 
by 1.1 and divide by weight of fat used. Run blank determination and make cor
rection. Report number of ml 0.02 N NaOH per 1 g of fat as "fat numoer." 

(7) The following method was adopted as official, first action. 

PROTEOLYTIC ACTIVITY OF FLOUR AND MALTED WHEAT FLOUR 

(Applicable to slightly active materials such as patent flour or to diluted ex
tracts of active proteolytic preparations.) 

REAGENTS 

(a) Buffer stock soln.-Make 120 ml of acetic acid and 164 g anhydrous sodium 
acetate up to 1000 ml with H 20. Dilute 1:20 before using (pH 4.7). 

(b) Bacto-hemoglobin substrate. * 
(c) Trichloroacetic acid solns: 

• A suitable q=lity i5 obtainable from the Dileo Laboratories, Detroit, Mich. 
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Soln (1).-Dissolve 36 g trichloroacetic acid in 64 ml water. Use 5 ml aliquot. 
Soln (2).-Dissolve 36 g trichloroacetic acid in 44 ml water. Use 4 m1 aliquot. 
(d) Kjeldahl solns.-Including 0.0714 N sodium hydroxide. 
(e) Pumice or fine sand. 

METHOD 

Preparation of enzyme solutions.-For slightly active materials such as flour, 
weigh :J.s much as 10 g directly into digestion flasks. For active enzyme preparations 
prepare a water extract or suspension immediately preceding digestion. (The amount 
of extract or dilutions thereof used in the digestion mixture may vary up to 1 ml. 
Appropriate activation technics may be applied to the enzyme extract.) 

Digestion procedure.-Weigh 0.625 g (moisture-free basis) of Bacto-hemoglobin 
into each 125 ml Erlenmeyer flask and add ca 3 g of finely divided pumice. Add 5 g 
sample of flour to each of two flasks and agitate the mixture by rotation until flour 
and substrate are intimately mixed. Then add 25 ml of reagent (a) previously 
warmed to 10° (in thermostaL-controlled bath within ±O.l DC.) to each flask and 
agitate its contents to insure uniform suspension. Place the tightly stoppered flasks 
in a constant temp. (40°) bath and agitate either continuously or at hourly interv:J.ls. 

Add a 5 ml portion of trichloroacetic acid soln c(l) to one flask of oach pair aL 
the end of 15 min. digestion and to the second flask of the pair after 5 hours of diges
tion. Mix contents thoroly and allow flasks to remain in the bath at 40°C. for 
exP"ctly ilO min, Centrifuge the suspension for 5 min. at 1800 r.p.m. and filter. * Pipet 
duplicate 5 ml aliquots directly into Kjeldahl flasks and determine soluble nitrogen. 

Follow essentially the same procedure in determining the enzyme [tctivity of an 
extract. In place of the solid material, use a total of 1 ml of extract or extract plus 
water. After zero time and 5 hour digesLion periods, add to each flask a 4 ml aliquot 
of trichloroacetic acid soln e(2). Thoroly mix the contents, allow to remain in the 
water bath for exactly 30 min. and filter without centrifuging; analyr,e ,) ml aliquots 
for soluble nitrogen. 

Soluble nitrogen.-Procecd as under 2.24, 2.25, or 2.26. Use a definite volume of 
water (350 ml) to dilute the cooled digest and add in such a way as to wash down all 
the trichloroacetic acid which has condensed in the Heck of the flask during the di
gesLion process. Also add the concentrated alkali (one and one-half times the usual 
quantity) in such a manner as to lave the neck of the flask. After distillation, back
titrate the unneutralized standard acid with 0.0714 N sodium hydroxide, 

Expression of proteolytic activity.-Proteolytic activity is measured by the dif
ference in back-titration volumes for the 15-min. or zero time digestions and the 
corresponding 5 hour digestion, expressed in ml of 0.0714 N sodium hydroxide. This 
difference may be translated into mg of soluble nitr-ogen released from a given 
weight of the enzyme source, 

(8) The tentative method for moisture of soybean flour, 20.77 was 
changed to read "Proceed as under 20.4, using a 5 g sample and drying at 
1300 for 2 hours," and adopted as official, first action. 

(9) The tentative methods for ash 20.78, nitrogen 27.79, and oil or 
petroleum benzine extract 20.82 of soybean flour, as revised, This Jomnal, 
31,81 (1948), was adopted as official, first action. 

(10) The following method was adopted as official, first action. 

=1= Some materials such as flour may remain turbid a.fter the final filtration. Such turbidity may be re
moved by boiling the centrifuged digestion mixture for a few seconds prior to final filtr~tioD. The liquid 
lost through evaporation should be replaced by the addition of water. 



88 ASSOCIATION OF OFFICIAL AGRICULTURAL CIIEMISTS [Vol. 32, No.1 

ADDED INORGANIC MATERIAL IN PHOSPHATED FLOUR 

QUALITATIVE TEST 

Transfer 20 g of flour to dry 250 m! separator, add ca 200 ml carbon tetrachloride, 
shake well, let stand until solution at bottom is nearly clear, usually ca 15 min. Draw 
off sediment with a minimum of solution, by turning the stop-cock quickly from side 
to side, into dry 125 ml separator containing about 100 ml carbon tetrachloride. 
Again shake 250 ml separator, let stand, with occasional gentle swirling, if necessary, 
to dislodge sediment from separator sides, until lower portion of soln ha, cleared. 
Draw off sediment from 125 ml separator into prepared and weighed Gooch crucible, 
using suction. Draw off sediment from 250 ml separator into 125 ml separator as be
fore, and let stand with occasional gentle swirling to dislodge sediment from the 
sides of the sf'parator .... When lower portion of liquid has cleared, draw off into 
Gooch crucible as before. (Care must be taken that no sediment remains on ledge in 
separator.) Wash the crucible and contents with 25 rill fresh carbon tetrachloride, 
continue aspirating 2 or 3 min. and weigh at once. Ignite crucible containing the 
sediment obtained above at 700°C., cool, and weigh as calcium metaphosphate. 
Weight of calcium metaphosphate, ca (P03)2 X 1.27 X5 = Percentage of monocalcium 
phosphate monohydrate, cll, (H2PO,)2- H 20 in the flour. 

(11) The tentative methods for separation of proteins, 20.32-20.38, 
and the tentative method for detection of rye flour in wheat flour, 20.60, 
'were dropped. 

21. COLORING MATTERS 

(1) The tentative rapid method for tartrazine, 20.125 (p. 268) as re
vised and adopted as official, first action, This Journal, 3·1. 82 (1948), was 
adopted as official, final actio~. 

(2) The following method was adopted as official, first action. 

LEAD IN COAL-TAR COLORS 

(Not containing calcium, barium, or strontium.) 

REAGENTS 

(a) Standard lead soln.-Methods of A.nalysis, A.G.A.C., Sixth Edition, 29.36(a). 
(b) Nitric acid saln, 1 %.-Ibid., 29.36(b). 
(e) Citric acid soln, .50 %.-(Special grade-low in lead) Ibid., 29.36(d). 
(d) Diphenylthiocarbazone (dithizone) soln).-Stock soln of purified dithizone con

taining (100 mg. per mI.) chloroform. A working soln containing 20 mg. per liter. 
Ibid., 29.36(e). 

(e) "Stripping" reagcnt.-Ibid., 29.36(f). 
(f) Potassium iodide .~oln, 2%.-Ibid., 29.36(g). 
(g) Starch soln, 0.5%.-Weigh 1 gm of soluble starch. Make into a thin paste 

with several ml of cold water, pour into 200 ml of hot water, and while still hot add 
2-3 small crystals of HgT, as preservative. 

(h) Sodium thiosulfate soln.-Make a stock 0.1 N Na2S203 soln. Use 5 ml isoamyl 
alcohol per liter as preservative. Prepare daily a Jreoh 0.001 N dilution and stand
ardize against standard lead solution. 

(i) Potassium cyanide soln, 10%.-Dissolve 50 gill. phosphate-free KeN in dis
tilled water and dilute to 500 ml. 

(j) Hydroxylamine hydrochloride soin, 10%.-Dissolve 10 gm NH20H· HCI in 
20 ml of water and make slightly alkaline with ammonia. Extract lead with dithi-
7>one. Remove excess dithizone with chloroform and boil off any CHCh remaining in 
the aqueous phase. Acidify with HCl and dilute to 100 ml. 
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(k) Thymol blue indicator 8oln, O.l%.~Dissolve 0.1 gm thymol blue in distilled 
w:;,[er, add sufficient 0.1 N N aOH to change the dye to blue and dilute to 100 ml. 

DETERMINATION 

Transfer a 5.00 gm sample to a 500 ml Kjeldahl flask, add 10 ml concentrated 
ll2S0, and 10 ml concentrated HNO" and heat. When evolution of SO, fumes begins 
add 5 ml of concentrated lINO, and heat until SO, is again evolved. Repc:;,t the addi
tions of concentrated HN03 each time S03 fumes appear until the dye is completely 
in solution and the digest is yellow. Then add 10 ml of 1: 1 mixture of concentrated 
IL!'\"O, and 60-70 % HCIO.; continue heating until the wet ash is colorless or pale 
yellow and the bulk of the H 2S04 is evaporated. 

Cool the flask under running water and neutralize the soln by additions of small 
portions of concentrated NH,OH. Add 20 ml of the citric acid soln and ~hen adjust 
to pH 8.5-9 with N H,OII using four drops of thymol blue indicator. Add 5 ml of 
10 % KCN soln. 

Transfer the alkaline soln to a 250 ml separatory funnel. Extract the; lead with 
a 20 ml portion of dithizone solution containing 20 mg per liter. (Note: If there is suf
ficient iron present to cause excessive oxidation of the dithizone as indicated by OJ, 

yellow color in the CHCl, layer, 10 ml of 10 % NH,OH· HCI should be :1dded to re
duce; the iron.) Allow the chloroform layer to settle and draw off into another scpars.
tory funnel. Wash down the floating globule of chloroform with two successive 5 I:11 

portions of wC:1k dithizone (4 mg per liter) and add to the receiving funnel. Repeat 
th~ extractions with the stronger dithizone until no more of the red lead dithizonate; 
is observed. Do two more extractions with 10 ml portions of the weaker dithizone; 
soln. 

Wash the chloroform extract with 25-30 ml of distilled water containing one 
drop 0: concentrated NH,OH. Draw off cleanly the washed chloroform layer into a 
thid s('paratory funnol. Add 110 ml. of 1 % HN03 and shake for onc minute. Draw 
oFf and discard the chloroform and about 1 ml of the acid layer. Insert a cotton plug 
into the stem of the funnel to filter the add layer as it is withdrawn. Discard the 
first 3 ml of the filtrate;. Electrolyze a 100 ml aliquot of the filtrate as directed in 
29.41, Meihods oj Analvsis, A.D.A.C. 

(4) The following methods were adopted as official, first action. 

LEAD IN LAKES (ALUMINUM) OF COAL-TAR COLORS 

REAGENTS 

All reagents should be lead free (29.36). Any convenient source of H"S may 
be used. The gas should be scrubbed first with (1: 1) H 2S04 (v Iv), then with distilled 
,vater, before being passed into the soluLion. 

ME:\,HOD 

Weigh 2 g of the sample into a 500 mlE:jeldahl digestion flask, add 10 ml or COIle. 

lLSO. and 10 ml of COIle. lIN03, and digest on a low flame until SO, fumes appe:;,r. 
Add successive .5 ml portions of conc. HNO, (waiting until SO, fumes appear before 
adding each succeeding portion) until all organic matter is in solution. Slowly intro
duce 5-10 ml of a (1:1) mixture of conc. H~03 and 60-70% HCIO" and continue 
the digestion until the white ppt. formed showed the first signs of spattering. Allow 
the flask to cool and cautiously add 5 ml 0; H 20 and then a few drops of conc. N1LOH. 
Swirl the flask vigorously and cool under running water. Add 20 ml of 50 % (w Iv) 
citric acid soln and adjust the pH to 3.0-3.4 (bromophenol blue) with cono. NH,OH. 
Add 1 ml of euso. soln containing 1 fig Cu per ml and transfer the soln to the 
pptn tube (B) of the sulfiding apparatus. (See Fig. I) Bubble II,S thru the soln at a 
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rate of ca 2 bubbles per sec. for 3~5 min. and filter the resulting suspension thru 
(C) at a rate of ca 1 drop per sec. When filtration is complete remove the receiver 
containing the filtrate and attach a suction test tube as shown in (E). Add 3 ml of hot 
conc. RNO, thl'll the separatory funnel (A) and draw thru the filter, followed with 
2 ml of hot water. Detach the filter and pass an additional 3 ml of hot conc. RN0 3 

thru the filter, wetting all sides. Again follow with 2 ml of hot water. If the filter is 
still colored with PbS, wash again with hot conc. RNO, and water. Wash the dis
solved sulfides into the pptn tube (B), wetting all sides to take up any residual 
lead sulfide and then into a 50-100 ml glass-stoppered conical flask. Stopper and 
shake for a few sec., then remove the stopper and boil until the soln clears, to remove 
the last traces of R 2S and to coagulate any frcc sulfur present. 
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Transfer the soln to a 250 ml separatory funnel. Wash the flask with Lwo 5 ml 
portions of distilled water and add the washings to the main soln. Add 10 ml of 50% 
(w/v) citric acid soln, 5 mlof 10% sodium cyanide soln, a few drops of hydroxyla
mine hydrochloride soln to prevent oxidation of the dithizone, adjust the pH to 
8.6-9.5 (thymol blue) with conc. NH,OH and proceed with the dithizone extraction 
and electrolysis as directed, 29.39, 29.40, 29.41. 

LEAD IN LAKES (CALCIUM, BARIUM, AND STRONTIUM) 
OF COAL-TAR COLORS 

REAGENTS 

Sodium carbonate.-Lead free, analytical grade. 
Potassium carbonate.-Lead free, analytical grade. 
Sodium nitrate.-Lead free, analytical grade. 
Sodium carbonate soln.-5% (w/v). 
Hydrochloric acid.-(2 :5) (v/v). 

METHOD 

Place 2 g of the lake, 4 g of Na2C03, 6 g of K,OO" and 0.5 g of NaNO, in a plati
num crucible of suitable size. Mix thoroly. Heat carefully until the color is carbon
ized, then heat to about 850°C. and hold at that temp. for 15 min. If a controlled 
muffle furnace is available, it is only necessary to place t,he fusion mixture in the 
cold furnace and raise the temp. gradually to 850°0. over a two-hour period. Usually 
15-30 min. heating at 850°C. is sufficient to complete the fusion. 

'When fusion is complete, allow the crucible and contents to cool below 100°C., 
then add 2 or 3 ml of water and heat over a low flame, using care to prevent spatter
ing, until the contents can be separated from the crucible. Transfer the fused mix
ture to a 150 ml beaker with the aid of about 25 ml of hot water. Boil until the caked 
material is completely disintegrated, then filter thru a retentive filter paper. Wash 
the residue on the filter with two 15 ml portions of hot 5% Ns2003 soln. Lead will 
be in both filtrate and residue. Transfer the filtrate to a separatory funnel and pro
ceed to extract the lead from the filtrate as directed uIlder aluminum lakes. Dissolve 
the residue on the filter in 10-20 ml of the hydrochloric acid soln, wash the filter with 
water and add washings to the soln. Boil the soln to expel carbon dioxide, then trans
fer to a separatory funnel and extract the lead as directed above. Combine with the 
chloroform extracts from the soluble portion of the fusion products and determine 
the total lead by the electrolytic method (29.39, 29.40, 29.41). 

(5) The tentative method for pure coal-tar dye, 24.41 (p. 291), was 
adopted as official, first action, for pure dye in lakes of D&C Reds Nos. 6, 
7,8,9, 10, 11, 12, 13, 14, 15, 16,31, and 34, and Ext. D&C Red No.2. 

22. DAIRY PRODUCTS 

(1) The statement in the method for fat in cheese, 22.130 (p. 337), be
ginning "Add ca 0.5 g sand" lines 4 and 5, was changed to read "Add a few 
g1ai:3s beads or other inert material." 

(2) The official sour serum method 22.29 (p. 312) was deleted, first 
action. 

(3) The following method was adopted as official, first action. 

WATER-INSOLUBLE ACIDS IN BUTTER AND CREAM 

Sampling of buttcr.-Proceed as directed in Methods of Analysis, A.O.A.C., 6th 
Ed., 22.107. 
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Preparation of butter sample.-Proceed as directed in J,fethods of Analysis, 6th 
Ed., 22.108 or 22.109. Weigh 50 g of the prepared sample into a 250 ml centrifuge 
bottle, add 10 ml of water, if necessary remelt in warm water bath (not steam bath), 
and add 50 ml of ether. Shake until fat is dissolved. 

Prepm'ation of cream sample.-Proceed as directed in 'j1,f ethods of Analysis, 
A.O.A.C., Gth Ed., 22.60. Weigh 50 g of the prepared sample into a 250 ml centrifuge 
bottle, add 20 ml of alcohol, shake, and add 50 ml of ether. 

DETEltMINATION 

Add N NaOH in increments of about 0.2 ml to the material in the centrifuge bot
tle, neutralizing to a decided pink color, using 10 drops of a 1 per cent solution of 
phenolphthalein as indicator, shaking between additions of the alkali until neutral
ization is complete. Then add 0.5 ml in excess and shake again for at least 2 minutes. 
During this and all subsequent shakings release the pressure carefully several times 
to a.void blowing the stopper out and losing some of the contents. (It is difficult to 
sha.ke more than one bottle at a time because of greasy stoppers and the pressure 
which devdops.) After shaking remove the stopper and add 50 ml of petroleum 
ether, shake a few times and centrifuge for 5 minutes at about 1200 r.p.m. (longer 
if separation not sharp). Set the bottle on a horizontal surface and siphon' off the 
8ther fat layer." Wash the aqueous layer remaining in the centrifuge bottle by adding 
2.5 ml of ether, mix thoroly by shaking for several seconds, add 25 ml of petroleum 
ether and again mix by shaking. Centrifuge, siphon off the ether layer as before, a:cd 
repeat the washing as above. After each washing the basic red color of phenol
phthalein should be permanent; if not, add additional phenolphthalein and alb,;i to 
give a decided red (not pink). Add 1 ml of sulfuric acid (1 +1) to the residue in the 
centrifuge bottle and shake vigorously for a few seconds. With butter, add 5 ml a:cd 
with cream, 10 mlof a 10 per cent sodium tungstate solution and again shake vigor
ously a few seconds. After the addition of the sodium tungstate, the material should 
be distinctly acid to congo red paper; if not, add more of the sulfuric acid. Now add 
75 ml of ether, shake violently for at least 2 min. and centrifuge. (When working 
with cream, emulsions may form which do not break completely on centrifuging. 
These can be broken by adding 10 to 20 ml of alcohol, mixing gently and again cen
trifuging.) Siphon 01I the ether layer into a 500 ml separatory funnel. Wash the si
phon inside and out with 75 ml of ether in such a manner that the washings drain 
into the celltrifuge bottle, shake violently for at least 2 min., centrifuge and siphon 
off the ether layer into the separatory funnel. Slight opalescence of the ether layer 
may be disregarded. Add 100 ml of dilute alcohol (1 +1) to the combined extracts in 
the separatory funnel, neutralize in same manner as before with N NaOH LO a de
cided pink color, add 0.5 ml excess and shake violently for an adui~ioIla12 min. Im
mediately add 25 ml of water, mix by single inversion of the funnel, and allow to 
separate until the water layer is clear. This usually occurs in a few min. Slow sepa
ration may sometimes be hastened by playing a fine stream of water on the ether 
surface. If the volume of the emulsion at the interface is only about 10 ml it may be 
included in the subsequent extraction. Draw off the aqueous layer into a 600 ml 
beaker. Add 50 ml of the 1 +1 alcohol and about 10 drops of phenolphthalein to the 

1 The siphon if> s"imilar to the. delivery tube 01 t'tD ordimLTY wash bott:e except the intake end is bent, in 
opposi-ve direction to the outlet end, into a U shape, the oper:ing being ~ to ~ inch higher thl1ll the bottom 
of the U and cut off horizontally. Excessive constriction should be avoided in the hE'llding. The delivery 
tube is set loosely enough in the stopper so tha.t it can be raised and lowered. In operation it, is so adh:sted 
t~l:.1t the opening of the U bend is about} inch sbove the su:-face of the aqueous layer. The ether layer 
tl:en be blown off gently by ln~aIlS of the customary mouthpiece tube inserted in :1n n.dhcent hole in 
stoppe::. 

2 If the ether layer, after centrifuging, is reddish in color, add 10 m] of water, RhRke ~nd Rgf1in cerll.1·jfu::o;e 
as before. If the reddish color still persists in the ether layer, add 25 ml of ethyl ether, shake and again 
cent dfuge. 
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contents of the separatory funnel and neutralize with the alkali, shaking vigorously 
for about 2 min. Add 50 ml of water, mix by single inversion of the funnel and allow 
to separate until the water layer is clear. Draw off the aqueous layer into the beaker. 
Add 10 ml of water to the contents of the separatory funnel, mix by single inversion, 
allow to separate until the water layer is clear, and draw off into tho beaker. Place 
the beaker containing the combined extract and washings on a steam bath (or care
fully heat on a hot plate), in order to expel any ether. Evaporate to about 25 ml (a 
small fan is useful if foaming is serious). (The decided red color should persist thru 
all these operations and up to the point where the soaps are acidified.) Transfer to 
a 250 ml beaker with about 25 ml of water. (As an alternate procedure the material 
may be evaporated to dryness on a steam bath and the residue dissolved in about 
50 ml of water.) Dissolve 5 g of anhydrous sodium sulfate in the Wal'ill solution, us
ing heat if necessary. Cool to 20° or lower, stirring at frequent intervals in order 
to keep the soaps from forming a hard crust on the surface. Make a~id by adding 
sulfuric acid (1 +1) drop wise, using congo red paper as indicator. Stir vigorously 
to affect thoro liberation of the fatty acids, mashing all pink soap curds. Add about 
500 mg of a filter aid and mix. Filter with suction into a suitable filter. 3 Rinse the 
beaker with 3 approximately 15 ml portions of water at 20° and transfer the rinsings 
to the crucible. Maintain suction for several minutes after visible dripping has ceasal, 
in order to dry the precipitate. Heavy precipitates can be sucked drier ii the cracks 
are plastered up with some of the precipitate. Filtrate should be clear. Substitute a 
tared beaker' or flask, containing a few glass beads or grains of sand, for the receiv
ing flask of the filtering apparatus. Extract the acids with 4 portions (ca 15 ml each) 
of ether, breaking up the precipitate with a stirring rod between extractions and 
thoroly mixing with the ether. The asbestos pad must not be disturped. Evaporate 
the ether extract (which should be no more than faintly opalescent) on a steam bath 
and dry the acids in a 100°C oven for one hour. Cool and weigh. Report results as 
mg of water-insoluble acids (WIA) per 100 g of butterfat. 

Dissolve the weighed acids in 10 ml of neutral benzene, and titrate with 0.1 IV 
sodium ethylate, using 10 drops of phenolphthalein as indicator, until the end point 
holds at least 1 minute. (If desired, neutral alcohol and 0.1 N KaOE may be used.) 
Compute the mean molecular weight of the fatty acids by dividing the Illg of acids 
found by the ml of 0.1 N alkali used for the titration, and multiplying; by 10. The 
mean molecular weight should not exceed 290. When the amount of acids is below 
150 mg per 100 g of butterfat, the mean molecular weight is without significance. 

23. EGGS AND EGG PRODUCTS 

No additions, deletions, or other changes. 

24. FISH AND OTHER MARINE PRODUCTS 

(1) The following method was adopted as official, first action. 

CRUDE FAT-ACID HYDROLYSIS 

PREPARATION OF SAMPLE 

Prepare the sample, according to the type of pack, as directed under par. 24.2 
(Methods of Analysis, A.G.A.C., 1945,359) and keep ground material in a sealed jar. 
If the jar has been chilled, allow the sample to come to room temperature and shake 

3 The rollowing set-up is convenient: a bell jar; a Gooch crucible, wiUI remQWtble bottom charged 
with a thin layer of asbestos overl~id with a small quantity of filter aid. The asbeslos w;s a long fiber, 
amphibole variety, acid and alkali-washed for Gooch crucibles, and washed twice by decant:.:..tion. The filter 
:aid was Dicalcite Companyts j'Apeedex" added from a suspension in water. Coarse fitted gbss crucibles 
overlaid with a. small quantity of :filter uid a.r~ satisfactory. 

" Weighed with similar vessel as counterpoise. 
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jar so that any separated liquid will be absorbed by the fish. Open jar and stir con
tents with spatula, thoroly contacting the sides and lid so as to incorporate any 
separated liquid or fat. 

METHOD 

Weigh into a 50 ml beaker 8 grams of the well mixed sample. Add 2 ml of HOI. 
Break up coagulated lumps with a stirring rod having an extra large flattened end 
and continue until a homogeneous mixture is obtained. Add an additional 6 ml of 
Hel, mix, cover with watch-glass and heat on the steam bath for 90 min. with an 
occasional stirring. Cool solution and transfer to Mojonnier fat extraction tube. 
Rinse beaker with 7 ml of ethanol, add to extraction tube and mix. Rinse beaker with 
25 ml of ethyl ether in three portions and add to extraction tube, stopper with cork 
or stopper of synthetic rubber unaffected by usuaJ fat solvents, and shake tube vig
orously for one min. Add 25 ml of petroleum benzine (b.p. below 60°) to extraction 
tube and repeat vigorous shaking. Centrifuge Mojonnier flask 20 min. at ca 600 r.p.m 
and proceed as directed under par. 20.16 (Methods of Analysis, A.O.A.C., 1945,240) 
beginning "Draw off as much as possible of ether-fat soln." 

Drying to constant weight takes ca 40 min. for fish. Long heat.ing periods tend 
to increase the weight of the fat. If a centrifuge is not a.vailable, the extraction can 
generally be made by letting Mojonnier flasks stand until the upper liquid is prs.c
tically clear, then swirling flask and again letting stand until clear. If a troublesome 
emulsion occurs, draw olI as much of the ether-fat soln as possible after letting flask 
stand, add a ml or two of ethanol, swirl, and again allow mixture to separate. 

25. FLAVORING EXTRACTS 

No additions, deletions, or other changes. 

26. FRIDTS AND FRIDT PRODUCTS 

(1) In the official gravimetric cobaltinitrite method for poLassium the 
following was inserted in 26.18(a) (p. 386) between "10 ml" and "Filter" 
line 2, "from a previously tested lot of the reagent giving recovery of not 
less than 98 and not more than 102% with 20 mg amounts of K20." 

(2) In note (3) of 26.19 (p. 387) the last sentence beginning "If recov
eries" was deleted. 

(3) The following method was adopted as official, first action. 

WATER-INSOLUBLE SOLIDS (RAPID METHOD) 

APPARATUS 

Waring Blendor (or other suitable comminuting device). 
Balance (sensitive to ± 1 milligram) and weights. 
l-liter suction flask (provision for vacuum). 
Buchner funnel (Coors #4 st" diam.). 
Filter paper.-15.0 em fast; open texture (Whatman #4, or equivalent). 
Weigh?:ng dishes.-Aluminum or tinned iron 5f' diam. Xi" high, with close-fitting 

cover (16 mm film holders obtainable from camera stores). (All dishes weigh approxi
mately 40 g, tinned iron ca 85-90 g.) 

Rapid drying device: 
(a) Moisture:: Teller Model 271 T, manufactured by Harry W. Dietert Co., 9:i30 

Roselawn Ave., Detroit 4, Mich., or 
(b) Forced Draft Drying Oven operating at 100°C. 



1949] CHANGES IN METHODS OF ANALYSIS 95 

DETERMINATION 

Fit a 15 em circle of filter paper into a 12} em Buchner funnel, add} of a 7 tm 
circle of filter paper (to be used to wipe any insoluble solids from Biichner after fil
tration and washing the sample), wash with boiling water, apply suction, and dry, 
using moisture teller and pan. Transfer to weighing dish, cool and weigh in balance 
using a tare consisting of weighing dish and paper. (Approximate time of drying, 5 
min. at 215°F. ±5°F. 

Weigh 25 or 50 g of well mixed sample (Waring Blendor) to nearest .01 g, transfer 
the sample with hot water to a 400 ml beaker, adjust to approximately 200 ml with 
hot water, stir, and boil gently for a few minutes. Place prepared filter in Biichner, 
attach to suction flask but do not attach flask to suction line. Pour 50 to 100 ml of 
boiling water on filter and when a steady flow of water passes thru filter, transfer 
the sample to the filter, portionwise if necessary. Wash insoluble solids with boiling 
water and collect approximately 850 to 900 ml of filtrate. (In the wasbing operation 
keep the solids from forming a tight mat on the surface by portion-wise additions 
of the boiling water.) Apply suction after concluding the washing operation and as
pirate thoroly. Transfer paper and water-insoluble solids to moisture teller pan, us
ing extra piece of weighed filter paper to complete the transfer, and dry at 21.5°F. 
± 5°.F. (approximately 15 min., depending on amount of water-insoluble solids). 
After drying, transfer sample to weighing dish, cool in desiccator, and weigh. Weight 
of water-insoluble solids +wt. of sample X 100 = % water-insoluble solids. 

(4) The following method was adopted as official, first action. 

SEEDS IN BERRY FRUITS 

Prepare the sample by thoro mixing, using a Waring Blendor. Take 50 g:+: .01 g 
of the sample, transfer with ell, 500 ml of hot water to the mixing chamber of Waring 
l31endor and mix for 1-2 min. Transfer mixture to a 20-mesh screen and use addi
tional hot water to transfer and wash the bare seeds. (Hot water from the tap is 
suitable for use in this procedure.) Transfer the seeds on the screen to '" 70 mm alu
minum dish, previously weighed, with close-fitting cover. (This is readily accomplished 
by transfer to a 7 em Whatman #4 circle of filter paper in a Coors 2A Biichner funnel 
with suction. The paper is previously dried and weighed with the aluminum dish.) 
Dry at 100°C. in a forced draft oven for 30 min. and weigh. To determine average 
weight of one seed, count out and weigh separately several 100-unit lots. Repert 
average weight, of one seed in milligrams; number of seeds per 100 g of sample and 
after determinat,ion of the water-insoluble solids content of the sample, calculate 
and repon the per cent of the total that is due to bare seeds and the per cent that is 
due to non-seed water-insoluble solids. 

27. GRAIN AND STOCK FEEDS 

(1) The tentative methods for calcium and phosphorus, This Journal, 
31,98 (1948), was adopted as official, first action. 

(2) The tentative method for fat in fish meal, This J oumal, 31, 98 
(1948), was adopted as official, first action. 

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. 
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30. NUTS AND NUT PRODUCTS 

(1) The following methods were adopted as tentative. 

Preservation of samples.-Preserve samples in glass top fruit jar or similar air
tight couLainer at 5 to 10°0. 

Preparation of sample: 

(a) Nuts in shell.-Remove meats from shells, being careful to remove all par
ticles of shell from me!1ts. Prepare separated meats as in following. 

(b) Nut meatoS, shredded coconut, or small pieces.-Grind not less than 250 g twice 
thru Enterprise No.5 food chopper, equipped with revolving knife blade, and plate 
with holes about V diam. Other types of food choppers, graters, or comminuting de
vices that give a smooth homogeneous paste without loss of oil may be used. Mix 
sample well and store in air-tight glass container. 

(c) Nut butlers and paste.s.-Transfer sample to container of convenient size and 
shape, warming semisolid products, and mix carefully with stiff bladed spatula or 
knife. Electric powered mixers or stirrers may be used instead of spatula or knife if 
the material is of the right consistency to give uniform mixture. Store sample in air
tight glass comainer. 

Moisture: 
Drying with heat.-Dry to constant weight at 95-100° under pressure not to ex

ceed 100 mm of Hg (ca 5 hours), a quantity of the substance representing ea 2 g of 
dry material. Report loss of weight as moisture. 

Crude Fat. 

(a) Direct method. 

Determination.-Large quantities of soluble carbohydrates may interfere with 
complete extraction of the fat. In such cases extract with H.O before proceeding with 
the determination. Extract ca 2 g of sample, dried as directed under anhydrous 
ether (27.24) for 16 hours. Dry extract at temp. of boiling H 20 for 30 min., cool 
ill uesiccator, and weigh; continue at 30 min. intervals this alternate drying and 
weighing until weight is cOnstant. One to 1.5 hours is usually required. 

(b) Indirect method.-Determine moisture as directed under "Moisture"; then 
extract dried substance for 16 hours as directed under (a) above, and dry again. Re
port loss in weight as ether extract. 

Crude protein.-Determine N as directed under 2.24, 2.25, or 2.26 (if over 30 % 
protein use 2.26 only), and multiply result by 6.25. 

Crudejiber.-See 27.28, 27.29, and 27.30. 
Ash.-See 34.9 or 34.10 if chlorides present. 
Reducing sugars.-See 27.31. 
Sucrose.-See 27.32. 
Sodium chloride: 
(a) Open Carius method.-Put 2 g of the prepared sample into 250 Erlenmeyer 

flask or beaker, and proceed as in 24.6, line 3, beginning "Add." 
(b) With calcium acetate as fixative.-To 2 g of prepared sample add and thoroly 

incorporate 10 ml of 10 % acetate soln. Then begin with 3rd sentence of 24.7. 

Water-in80lnble inorganic residue. See 42.24. 

Added coloring matters. See Chapter 21. 

M elals, other elements, and residues. See Chapter 29. 

Preservatives and artificial sweeteners. See Chapter 32. 
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(3) The following tentative methods were deleted: 30.1-30.10, inclu
sive, and 30.13-30.17, inclusive. 

31. OILS, FATS, AND WAXES 

(1) The modified tentative Bellier Test, 31.47-31.48, (p. 508), was 
modified as follows and adopted as official, first action. 

31.48 Line 1, after "0.92 g" add "or measure 1 ml." 
Line 2, end the first sentence with word "joint"; introduce betweBn "joint" 

and "add" the new sentence, '·'If the oil is measured, use a short Mohr pipet with 
fairly large opening at top, drain to lower mark, hold until meniscus stops rising in 
pipet, and drain to mark again." 

32. PRESERVATIVES AND ARTIFICIAL SWEETENERS 

(1) The official, first action, method for quarternary ammonium com
pounds in commercial preservatives, 'Phis Journal, 31, 10.5 (19'18), table 
sirup, ibid, 31. 108, bottled beverages containing fruit juices, ibid., 31, 106, 
and in beer, ibid., 31, 108, were adopted as official, final action. 

(2) To the official, first action, method for monochloroacetic acid, This 
Journal, 31,104 (1948), the following was added and the method adopted 
as official, final action. 

The following equally efficient means of extraction may be used: To 100 mlof 
sample add 3 ml of H,S04 and shake in a separatory funnel \'lith three equal volumes 
of ether. Unite the ether extracls and wash by shaking with two 30 ml portions of 1 N 
NaOH. Unite the two NaOH solutions and digest as above. 

(3) The official method for monochloroacetic acid (above, No.2) was 
adopted as official, first action, for carbonated beverages, and for beer 
and wine, wiLh the addition "(Usc the length of time found necessary fur 
recovery of at least 95% when known quantities of monoehloroaceLic are 
extracted in the apparatus)" ttfLer "2-3 hours" line 4 of "determination." 

(4) The following method was adopted as official, first action. 

DETERMINATION OF MONOCHLOROACETIC ACID 
IN COMMERCIAL PRESERVATIVES 

Prepare a dilution of the sample that will permit the measurement of a conveni
ent aliquot containing 50-100 mg of monochloroacetic acid and determine in such 
aliquot as directed under the method for carbonated beverages. 

(5) The following qualitative test for monochloroacetic acid in com
mercial preservatives was adopted as official, first action. 

(A) BARIUM TEST 

Dilute 4-5 ml of sample to 100 ml, add G m! of H 2S04 (l + 1), and extract with 
an equal volume of ether in scparatory funnel. In cases where emulsions form, ex
tract in a continuous extractor for 1 hour. Transfer the ether extract to a scparatory 
funnel, add a few drop~ of phenolphthalein indicator, 5 ml of :to.1 N BaCOH)" and 
shake for 30 seconds. If the water layer takes on the pink color of phenolphthalein, 
transfer thru a filter paper to a small beaker. Add ± 0.05 N acetic acid until colorless 
and evaporate to 1-2 ml on the steam bath. Allow the remaining liquid to evaporate 
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spontaneously in the air and finally in a desiccator. Ii 5 ml of Ba(OH). does not 
givG a pink water layer, add 5 ml more before separating. Repeat the extraction with 
Ba(OHh several times or until a pink soln is obtained, evaporating each barium 
soln in a separate beaker. Examine the crystals under the polarizing microscope. 

Optical-Crystallographic Properties of Barium 1];[ onochloracetate 

Barium monochloracetate monohydrate crystallizes from water in plates, many 
of which are hexagonal in habit and frequently forming in over-lapping layers. Even 
in material that has been finely powdered for microscopic examination, the pointed 
terminations of the plates, often in pairs, can be observed. In parallel polarized light 
(crossed nicols), the extinction is parallel and the sign of elongation negative on the 
more elongfl,ted pI2.tes. The plates invariably extinguish sharply with crossed nicols 
and therefore interference figures were not observed in convergent polarized light 
(crossed nicols). In view of the fact that the plates persistently lie in one orientation 
the significant refractive indices were determined by the statistical method, measur
ing the lowest and highest indices respectively on plates showing the maximum 
amount of double refraction. These two indices are therefore arbitrarily designated 
as na (the minimum value) and n-y (the maximum value). The two significant rcfrac~ 
tive indices are: na = 1.582 and n., = 1.611, both ± 0.002, and frequently shown on 
the platy fragments. 

(B) BARIUM-INDIGO TEST 

REAGENTS 

Anthranilic acid reagent.-Dissolve 1 g anthranilic acid in 40 ml of H 20, add 0.3 
g NaOIr, and make up to 50 mL 

Caustic soda soln.-Dissolve 10 g NaOH in 10 ml H 20 and filter if necessary. 

PROCEDURE 

Dissolve 0.17 g of the barium salt in 5 ml H 20 in a 10 ml graduate, add 1.05 ml 
of 1.0 N H 2S04 , make up to 10 ml, and mix. Let stand until the precipitat~ settles or 
filter if preferred. Pipet 3 m! of the clear liquid into small beaker, add 2 ml anthrani
lic acid reagent and 30 mg Na2C03 (weighed). Test with litmus paper. If acid, add 
one additional 30 mg of N a2C03• Pour into test tube and heat in water bath for .} hr. 
Place the test tube in an oven at 1250 ±5°C. until only a moist residue remains. Re
move from the oven, add 2 drops of caustic soda soln directly upon the residue. (If 
the residue is entirely dry, add 1-2 drops H.O and let stand until absorbed by the 
residue before adding the strong )J aOH), return to the oven until completely dry ~at 
least 1 hour). Remove from the oven and heat the test tube at 310°-320°C. * until 
the contents assume an orange color. (This requires 15 seconds to 2 min., but must 
be carefully watched to remove from the heat as soon as the reaction is complete.) 
Cool slightly, ad.d 5-7 ml H 20 from a wash bottle, splashing the water to incorporate 
a.ir into it. Warm over a flame and blow air thru the soln 1-2 min. using a pipet or 
glass tube. Heat to boiling over the flame and again blow air thru the soln. (As the 
oxidation progresses, the soln turns red if monochloracetic acid is present, then green 
or blue or a combination of the two, and finally solid particles of indigo separate Ollt. 

They have a tendency to rise to the surface at first.) Let the mixture stand about 10 
min., then acidify slightly with HCI (1 +1). After standing further for} hr. filter 
and wash the precipitated indigo with water to remove acid. Allow the paper to dry 
in the air and preserve as an exhibit. 

* For the fusion at 310-320°C use a brass block having a well to contain the test tube and a second well 
to contain a thcz"mometer. The block is wrapped with a. coil of mcrome wire and the heat controlled by a 
variable voltage transformer. Ana1ysts have used muffle furnaces, micro-burners, Wood's metal, or solder 
baths~ e1.c., for the fusion with equal success. 
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(C) INDIGO TEST 

Dilute 2 ml of sample to 100 ml, add 3 ml of H 2SO. and shake with 100 ml of 
ether. Add 3 ml of anthranilic acid reagent to the ether extract, evaporate at a low 
temp., filter off any insoluble matter and apply the indigo test as under (B) beginning 
"Test with litmus paper, etc." 

(D) PYRIDINE TEST 

Extract 2 ml of sample as under (c). Transfer the ether extract to a separa
tory funnel, add a small piece of a universal indicator paper and a sufficient amount 
of a satd soln of sodium bicarbonate (5 ml are usually sufficient) to the ether extract 
to make the aqueous layer alkaline (pH 7-8) after vigorous shaking. Add enough 
water to make the total volume of the aqueous layer ca 10 Illl and shake again. Draw 
off the aqueous layer into a small separatory funnel and wash the ether with two suc
cessive 5 ml portions of water, also drawing orr these wash solns into the small sepa.
ratory funnel. Wash the combined extracts once with 5-10 ml of ether. Add ca 1 ml 
of sulfuric acid (1 + 1) in excess of the amount required to neutralize the alka.line 
soin (1.5 ml are usually sufficient) and extract the acidified soln with two 25 ml 
portions of ether. Wash the combined ether extracts once with 1 or 2 ml of water 
and allow the ether soln to stand a few minutes after drawing off most of the water 
and swirling to get as complete separation of water from ether as possible. Pour the 
ether thru a folded filter paper into a 200 ml flask. Wash the separatory funnel and 
filter paper with two 10-ml portions of ether. 

To the ether filtrate add 0.5 ml of pyridine, a small glass bead, mix, and place on 
a steam bath to remove the ether. Evaporate to a volume of 2 or 3 ml and transfer 
immediately by means of an eye dropper pipet to a 15 ml centrifuge tube, washing 
the flask sup,cessively with 2, 1, and 1 ml portions of ether. Using the evaporation 
apparatus, reduce the volume of liquid in the tube to ca 0.3 m!. 

Add enough pyridine to increase the volume to ca 0.5 m! (mark on Lube is help
ful) and place in a constant temperature bath at 60 ±2°C. 

If crystals appear during the heating period the tcst is positive, and the test 
need not be continued. If crystals do not appear remove test tube from bath. Remove 
the excess pyridiue by evaporation under reduced pressure using the evaporaiin!!; 
apparatus. Placing the tube in a beaker of hot water facilitates the operation. When 
all of the liquid has been removed, add 0.5 ml of pyridine, mix well, centrifuge, and 
decant the supernatant liquid. Add ca 5 ml of ether, shake well, centrifuge. and de
cant. Add 1-3 ml of absolute alcohol (95% alcohol gives results 1-2% lower), de
pending upon the amount of precipitate, place the tube in a holder, and heat in a 
hot waLer or steam bath until the precipitate is dissolved, being careful to swirl 
the tube gently to avoid superheating and to boil the alcohol so slowly that no loss 
occurs. Cool in an ice bath, add ca 10 ml of ether, mix well, and allow to stand in 
the ice bath for about 5 min. Centrifuge, pour off the supernatant liquid, and wash 
the precipitate once with ca 5 m! of ether. If the tube now contains crystals of pyri
dine betaine the test is positive. 

(6) The following qualitative tests for monochloroacetic acid were 
adopted as official, first action. 

MONOCHLOROACETIC ACID IN CARBONATED BEVERAGES, 
ORANGE JUICE, AND WINE 

QUALITATIVE TEST 

Preparation of sample.-Acidify two 100 portions of sample with 3 ml of H 2S04 

and extract, using either continuous extractors or separatory funnels (state which 
is used) and apply the indigo test to one extract and the pyridine test to the other. 
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INDIGO TEST 

Add :3 ml of anthranilic acid reagent to the ether extract and evaporate at a low 
temp. If 2.UY insoluble matter (oily or solid) separates out, filter the remaining liquid 
thru a small wet filter paper into a 50 ml beaker. If no insolubles come out, transfer 
the residue to beaker, add 30 mg Na.O, and proceed as directed under Barium-in
digo test procedure (B) above, beginning "Test with litmus paper," etc. 

PYRIDINE TEST 

Proceed as under Pyridine test (D) above beginning "Transfer the ether extraet." 

(7) The tentative method for thiourea in orange juice, This Journal, 
31,100 (1948) was deleted and the following adopted as tentative. 

THIOUREA IN ORANGES AND ORANGE JUICE 

Rapid Oxidation Method 

REAGENTS 

(a) Modified Grote.-Dissolvc 0.5 g of sodium nitroprusside in 10 ml of H 20 in 
50 ml Erlenmeyer flask. Weigh out 0.5 g of hydroxylamine hydrochloride (NH20H. 
HCl) and 1 g of KaHCO,. Mix the two solids quite uniformly in a small beaker or 
porcelain dish by gentle grinding with a small pestle or flattened glass rod, crushing 
any lumps in the material. Brush off the rod or pestle and transfer the mixed solid 
totally to the nitroprusside soln with the aid of a short-stemmed funnel and brush. 
Do not agitate the flask and allow it to stand until the evolution of CO2 subsides to 
only a small evolution. Then swirl to dissolve any remaining NaHCO •. When the 
evolution of CO2 practically ceases, add 0.10 ml (11 small drops) of bromine. A sec
ond 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 soln composed of 5 
ml reagent (c) (diluted 10 X), 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 Lhe 
test repeated). Allow to stand at room temp. for 5-10 hours to age the soln. (The 
soln should be a mahogany brown color. If it is of a greenish cast, it is not as effec
tive a reag<'nt 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 four 
volumes of water hefore use and take 1 ml of the diluted reagent for a determination. 
The diluted reagent will keep for a day. 

(e) Thiourea stock soln.-Dissolve 100 mg of the pure chemical in water and dilute 
to 200 m!. 

(d) Citric acid-potassium citrate 8oln.-Dissolve 1 g of citric acid (reagent) and 
0.81 g of potassium citrate (K3CGH.07 +H,O U.S.P.) in water, and make to 100 m!. 

(e) Iodine soln.-Standard 0.1 N soln in KI. 
CD Sulfuric acid.-Ca normal saln (0.98 to 1.02 N). 

Al'PARATUS 

Siphon.-Insert two bent glass tubes in a two-hole cork or s10pper, one termi
nating 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 ruhher 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. 
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Prepare a cap for the inner tube by boring a hole of the same diam. as the tube part 
way thru a small cork. 

PREPARATION OF SAMPLE 

Juice oranges in an ordinary reamer, shain out seeds and pulp, and mix well. 
Measure 125 ml into a 250 rnl centrifuge bottle, add 70 ml of ethyl ether, and shake 
well for 1-2 min. Centrifuge the bottle and contents about 10 min. at 1800 Lp.m. 
and remove. Cap the short end of the siphon, insert it into the boLtle, and lower it 
thru the top layer into the lower aqueous layer. Push off the cork cap with a glass 
rod. Lower the tube to the bottom of the bottle, push cork (which carries the siphon) 
into the mouth of the bottle, and blow in the short tube to start the flow of liquid. 
Carefully siphon off into a beaker as much of the lower layer as possible and control 
the ratc of flow by squeezing on the rubber connection. Stop the flow when material 
from the center emulsion layer begins to enter the tube. Add a teaspoonful of Celite 
(filtercel) to the siphoned liquid in the beaker, stir well, and filter on a Buchner fun
n",] (7-11 em) with suction, using a What man No. 51 or 41 H filter paper. Warm the 
Hask and contents to ca 36°C. (on steam bath) and again apply suction to remove 
",:,her. 

Pipnt 2,) ml of the filtrate (clear or nearly so) into a clean 50 ml volumetric flask. 
In two similar flasks place 25 ml aliquots of citric acid K citrate soln (reagent (d). 
To one flask add 2 ml of standard thiourea soln (reagent (e»; the othOl" is a blank. 
To each of the three flasks, add.5 ml of normal sulfuric acid. Then add 0.1 N iodine 
soln slowly, with rotation, to each flask until the iodine color does not disappear and 
add 1 ml in excess. Allow the flasks (samples, standard, and blank) to stand 10 min. 
at room temp. Now add a soln of NaHS03 (2.5 g/liter) to the contents of the flasks 
until the iodine color disappears and add 3 or 4 drops in excess. Add gradually and 
slowly with swirling, 4 ml of 2.5 % sodium acetate soln to each flask and make to 
volume with water and mix. Designate th", oxidized diluted sample as solution "X." 

DBTBRMINA'l'ION 

Prepare two standards by placing respectively 5 and 10 ml portions of soln from 
th", standard flask in test tubes. Make the first tube to 10 ml by adding 5 ml of liquid 
from blank soln (no thiourea). Place 10 ml portions of the blank soln and of the sam
ple soln ("X") in two other test tubes. Pipet 1 ml of diluted Grote reagent (b) into 
e8,oh tube with shaking or stirring. Allow the tubes to stand for one hour at about 
2.5°0., or for 10 ,15 min. in a bath at 45-50°C., to develop the color (blue). Read the 
developed color of the 50lns from each tube (sample blank and standards) ill a neu
tral wedge photometer using a filter centered at 610 mIL and a I-inch phoLometer cell. 
From t.hp, readings of the blank and standards construct a curve (linear) plotting; 
photometer readings against p.p.m. of thiourea. The oxidized standard in the flask 
represents 20 p.p.m. (l mg in 50 ml). A 10 ml aliquot therefore represents 20 p.p.m. 
and 5 ml corrf)sponds to 10 p.p.m. 

A slight, correction on the sample color reading obtained as above is necessary 
becausB of the natural color present in "X" before addition of the thiourea (Grote) 
reagent. Obtain readings no the blank soin and the sample soln ("X") as contained 
in the volumetric flask, without added reagent, using the same photo cell. Subtract 
the difference bet,w",en these readings (X-blank) from the sample reading wiLh the 
thiourea (Grote) rf~agent. Obtain from the graph the thiourea (p.p.m.) corresponding 
to the corrected reading. Multiply this value by 2 to obtain the thiourea concentra
tion in the original orange juice. 

33. SPICES AND OTHER CONDIMENTS 

(1) The official, first action, method for starch in mayonnaise and 
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salad dressing, This Journal, 31, 108 (1948), was adopted as official, final 
action. 

(2) The official, first action, method for starch in prepared mustard and 
mustard flour, TMs Journal, 30, 75 (1947) as revised, This Journal, 31, 
108 (1948), was adopted as official, final action. 

(3) The tentative method for permanganate oxidation number of 
vinegar, 33.91-33.92 (p. 554) was deleted and the follmving adopted as 
official, first action. 

PERMANGANATE OXIDATION NUMBER 

REAGENTS 

(a) Sulfuric acid soln.~l +l. 
(b) Potassium permanganate soln.~3l g per 1000 ml. Standardization is not neces

sary. Prepare soln according to 43.17, p. 807. 
(c) Sodium thio8ulfate~0.5 N.~Accurately standardized against K ZCrZ07' 

(43.28, p. 809) should be modified to correspond to the stronger N aZSZ03. It has been 
found that the following quantities of reagents are satisfactory: 0.50 g K ZCrZ07, 
10 g KI, 10 ml cone. HCI, and 90 ml H 20. 

(d) Potassium iodide soln.~Dissolve 50 g of KI in 100 ml H 20 and filter. Do not 
use unless colorless. 

DETERMINATION 

Adjust vinegar to 4 gil 00 ml acidity as acetic acid. Stearn distil 50 ml of adjusted 
vinegar and collect 50 ml of distillate. (Distillation should be regulated so that ca 
45 ml remain in distilling flask when 50 ml of distillate have been collected. All-glass 
apparatus is preferable; if not available, cork or rubber stoppers should be covered 
with Sn or Al foil. The apparatus used for determination of volatile fatty acids in fish 
products (24.9, p. 361) is very convenient. Keep distillate and reagents at 25°C.) 

Transfer the 50 ml of distillate to 500 ml glass-stoppered Erlenmeyer flask. Add 
10 ml of the 11oSO. soln and 25 ml of the KMnO. soln. The permanganate should be 
accurately measured, allow:ing the pipet to drain for a definite time. Hold at 25°C, 
preferably in a water bath, for exactly one hour. Then immediately add 20 ml of 
the KI soln and mix well. Titrate the liberated I with the 0.5 N Na;S203. 

Conduct a blank determination at the same time, using 50 ml of H 20, 10 ml of 
the H 2S04 soln, and 25 ml of the KMnO, soln. 

(4) The tentative method for gums in mayonnaise and French dressing, 
33.57 (p. 548), was changed to substitute "50 ml" in line 3 of paragraph 
2 for "1.5 oz.") and adopted as official, first action. 

34. SUGARS AND SUGAR PRODUCTS 

(1) The following method was adopted as official, first action. 

LAC IN CANDIES 

Place 50 g of candy in a 400 ml beaker. Add 50 ml of a mixture of benzol and 
absolute alcohol (50% by volume) and cover with a watch-glass. Place on the stearn 
bath, heat to boiling, and simmer for a few minutes, stirring occasionally. Decant 
the liquid into a tared round glass dish of about 100 ml capacity, having a fiat bot
tom about 2j!" in diam. Repeat, using a similar mixture i and finally rinse twice with 
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two 25 ml portions of absolute alcohol, simmering and stirring each rinsing liquid. 
With moist sugar candy, avoid overheating to prevent pieces from sticking together. 

Add each liquid to the glass dish previously placed over the steam to evaporate 
the alcohol-benzol mixture. Allow to remain on bath until alcohol is just removed, 
rotating the dish as it goes to dryness in order to spread the extrar,t uniformly over 
the bottom surface. Avoid baking the shellac on the dish. If fat appears to be present 
wash with 3 15-ml portions of petroleum benzene, stirring, and warming. Decant 
thru a rapid filter. 

Add,50 ml of a mixture of 25 ml isoamyl alcohol (B.P. 129-132) and 25 ml ben
wI, rinsing any solid matter off and filter back into dish. Heat on steam bath with 
stirring, cool somewhat, and transfer the soln with suspended matter to a suitable 
(125 ml) separatory funnel. Rinse the dish with 25 ml hot (about 60 0

) water, adding it, 
to the funnel; shake well, and filter wash water if necessary. Repeat washing two 
t'imes (or until washings are colorless) with water, rinsing the dish well around sides 
with the first portions of the liquid. Finally, filter the soln of the shellac into the tared 
dish, rinsing the separator and filters with a little absolute alcohol. Evaporate to 
dryness on the steam bath, rotating the dish on going to dryness to give a uniform 
film. 

If much fat was extracted in original benzol extraction, wash the final shellac 
residue with 25 ml petroleum ether, warming and stirring. Decant, dry on steam 
bath and 1000 oven, and weigh. 

(2) The tentative method for unfermented reducing substances in 
molasses, This Journal, 31, 109 (19L18) was revised to change re::1g-ent 
(f) from 5 volumes of water to 3, and add after "time" line 6 under fer
mentation, "an incubator may be used and the flask left overnight," and 
adopted as official, first action. 

(3) The tenLaLive Ofner method for invert sugar in presence of sucrose. 
34.47 and 34.48 (p. 575), was adopted as official, first action. 

(4) The official refractometric method 34.8 (p. 558) was revised by 
addition of the following (first action): "In liquid products cont::1ining 
invert sugars, correct the per cent solids obtained from 44.7 by adding 
0.022 for each per cent invert sugar present in the sample." 

35. PROCESSED VEGETABLE PRODUCTS 

No additions, deletions, or other changes. 

36. VITAMINS 

(1) The following changes were adopted in the tentative method for 
vitamin A in fish liver oils (pages 599-601) and the method adopted as 
official, first action: 

36.2 Insert "U.S.P. ethyl" before the word "ether" and "anesthesia 
grade, free from peroxides" after the word "cans" in line 2. 

36.3 Delete the word "ground" from end of line 2. 
Delete "2 minutes" from line 7 and substitute "allow the mixture to 

stand (about 2 minutes) until separation is visibly complete, as determined 
by the absence of refraction streaming and the presence of distinct layers." 

36.4 Change "0.4" line 4 to "0.398." 
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36.6 The density values in the table were corrected as follows: 

T. D. 
0.7 2.16 
7.0 1.16 

11.0 0.959 
26.5 0.577 
27.5 0.561 
29.5 0.530 
32.5 0.488 
55.5 0.256 
63.0 0.201 
71.5 0.146 

(2) The tentative method for thiamine hydrochloride (vitamin B1) 

36.16-36.23 (p. 606) was adopted as official, first action. 
(3) The tentative fermentation method for thiamine, 36.27-36.31 

(p. 611--613), was adopted as official, first action. 
(4) The 1st paragraph of the section on Preparation of assay soluLion, 

36.25 (p. 610) of the flu oro metric method for thiamine, official, first action, 
This Journal, 31, 112 (1948), was deleted and the following adopted as 
official, first u,ctiorl. 

PREPARATION OF ASSAY SOLUTION 

A. EXTRACTION STEP 

(a) For dry or semidry materials that contain no appreciable amount of basic sub
siances. 

(1) Add a volume of 0.1 N HCI or 0.1 N H 2S04 equal in vol. to 10-15 times the 
weight of the sample in g. Comminute and evenly disperse the material in the liquid 
if it is not readily soluble. If lumping occur agitate vigorously so that all parLicles 
come in contact with the liquid, then wash down sides of flask with acid soln. 

(2) Digest at 95°-100°C. in a stcam bath or in boiling water with frequent mix
ing, 30 min.; or alternatively autoclavc the mixture at 121°-123° for 30 min. Cool 
and adjust pH to 4-4.5 by addition of the 2 N NaC2H,O, soln, using brom-cresol 
green pH indicator on spot plate. 

(b) For dry or semidry materials that contain appreciable amounts of basic sub
stances. 

Add HCl soln or H 2SO, soln and adjust the mixture to ca pH 6.0. Add such an 
amonnt of H,O that the total volume of liquid is equal in ml to 10-15 times the dry 
wt of the sample in g. Then add the equivalent of 1 ml to 10 N HCl or 10 N H 2SO., 
for each 100 ml of liquid and proceed as directed under (a) (1). 

(c) For liquid materials. 
Adjust t.he material to ca pH 6.0 with either HCl soln, H 2S04 soln, or N aOE sola 

and proceed as directed under (b). 

B. ENZYME HYDROLYSIS STEP 

To a 75-IIiI aliquot add 5 ml of the enzyme soln, mix, and incubate a,t 45-50° for 
3 hours. Cool, eentrifuge mixture until supcrnatant liquid is clear or pra~tically so, 
and quantitatively transfer supernatant liquid to a 100 ml volumetric Bask. Wash 
residue by centrifuging with 10 ml, then with 5 ml of 0.1 N H 2SO,. Add washings 
to the supernatant liquid and dilute to 100 ml with H 20. 

(5) In 36.26 (p. (HO) line 8 "(2 seconds)" was changed to "(in 1-2 
seconds) ." 
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(6) The tentative method for riboflavin, This Journal, 30, 79 (1947), 
was deleted and the following adopted as official, first action. 

RIBOFLAVIN (VITAMIN B,)' 

Microbiological Method 

Throughout all stages of the procedure, except where otherwise directed, protect 
the solns from light that destroys riboflavin. 

REAGENTS 

(a) Standard riboflavin slock soln. I.-Dissolve 50 mg of U.S.P. Riboflavin Refer
ence Standard* in 0.02 N acetic acid soln to make 500 mP Store under toluene at ca 
10°. 1.0 ml = 100 micrograms of riboflavin. 

(b) Standard riboflavin stock soln n.-To 100 ml of (a), add 0.02 N acetic acid 
soln to make 1000 ml. Store under toluene at ca 10°. 1.0 illl = 10 microgmms of ribo
flavin. 

(c) Standard riboflavin soln.-Dilute 5.0 ml of (b) with II20 to make 1000 ml. 1.0 
ml=0.05 microgram of riboflavin. Prepare fresh standard soln for each assay. 

(d) Photolyzed peptone soln.-Dissolve 40 g of peptone in 250 ml of H 20, and 20 g 
of NaOH in 250 ml of H 20, and mix the solns in a crystallizing dish having a diam. 
of ca 25 em. At a distance of ca 30 em from the dish, place a laO-watt bulb fitted with 
a reflector, and expose the soln to light from the bulb for 6-10 hours. Maintain the 
soin during this treatment at temp. not exceeding 25°. Neutralize the N aOH with 
acetic acid and add 7 g of anhydrous Na acetate and H 20 to make 800 ml. Store 
under toluene at ca 10°. 

(e) Cystine soln.-Dissolve 1.0 g of I-cystine in 20 ml of HCI (1 +3) and add H 20 
to make 1000 ml. Store under toluene at ca 10°. 

(f) Yeast supplement 8oZn.-Dissolve 25 g of H 20-soluble yeasL extract in II20 to 
make 125 ml, add 125 ml of a soln containing 38 g of Pb subacetate, and mix the 
solns. Filter, and add NH,OH (1 +2) to the filtrate to pH 10. Filter, and add acetic 
acid to the filtrate to pH 6.5. Precipitate the excess Pb with H 2S, fIlter, and add H 20 
to the filtrate to make 250 ml. Store under toluene at ca 10°. 

(g) Salt soZn A.-Dissolve 2.5 g of KH2PO. and 25 g of K 2HPO. in H,O to make 
500 m!. Add 5 drops of HCI and store under toluene. 

(h) Salt soln B.-Dissolve 10 g of MgSO,· 7H,O, 0.5 g of N aCI, 0.5 g of FeSO,' 
711,0, and 0.5 g of M nSO.· H 20 in H 20 to make 500 ml. Add 5 drops of H CI and store 
under toluene. 

(i) Basal medium stock soZn.-
Photolyzed peptonc soln = 50 ml 
Cystine soln =50 ml 
Yeast supplement soln =5.0 ml 
Dextrose, a.n hydrous = 15 g 
Salt soln A =5.0 ml 
Salt soIn B =.5.0 ml 

Dissolve the anhydrous dextrose in the solns previously mixed and adjust to pH 
6.8 with NaOH 501n. Finally add H 20 to make 250 ml. 

(j) 10 N HCI soln. 
(k) 1 N Hel soln. 
(1) 0.1 N HCI soln. 
(m) 10 N )J aOII soln. 
(n) 1 N NaOH soln. 
(0) 0.1 N NaOH soln. 

1 See reference at cnd of method. * U.S.P. Riboflavin Reference Standard may be obtained from the U.S.P. Reference Sta.nda.rds, 4738 
Kingsessing Ave., Philadelphia 43, Pa. 



106 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

PREPARATION OF INOCULUM 

(a) Stock culture of Lactobacillus casei.-Dissolvc 2.0 g of H 20-soluble yeast ex
tract in 100 ml of H 20, add 0.5 g of anhydrous dextrose, 0.5 g of anhydrous Na ace
tate, and 1.5 g of agar, and heat the mixture, with stirring, on a steam bath until 
the agar dissolyes. Add ca 10 ml portions of the hot soln to test tubes, plug the tubes 
with cotton, sterilize in an autoclave at 121°~123° (1.1~1.2 kg per sq em), and allow 
t,Q cool in an upright position. Prepare stab cultures in 3 or morc of the tubes, using 
a pure culture of Lactobacillus casei, * incubating for 16 to 24 hours at any selected 
temp. between 30° and 37° but held constant to within ±0.5°, and finally store at ca 
10°. Prepare a fresh stab of the stock culture every week, and do not usc for inoculum 
if the culture is more than 1 week old. 

(b) Culture medium.-To each of a series of test tubes containing 5 ml of the basal 
medium stock soln, add .5 ml of H,O containing 0.5 microgram of riboflavin. Plug the 
tubes with cotton, sterilize in an autoclave at 121 o~ 123° (1.1-1.2 kg per sq em), and 
cooL 

(c) Inoculum.-Make a transfer of cells from the stock culture of Lactobacillus 
casei to a sterile tube containing 10 ml of culture medium. Incubatc this culture for 

6-24 hours at any selected temp. between 30° and 37° but held constant to within 
±0.5°. The cell suspension so obtained is the inoculum. 

PREPARATION OF SAMPLE SOLUTION 

Throughout all stages of the procedure, keep the soln below pH 7.0 in order to 
protect ribofl.avin. t 

Place a measured amount of sample in a flask of suitable size and proceed by one 
of the methods given below. 

(a) For dry or semidry materials that contain no appreciable amount of basic sub
stances.-Add a volume of 0.1 N HCI soIn equal in ml to not less than 10 times the 
dry weight of the sample in g, but the resulting soln shall contain not more than 0.1 
mg of riboflavin peT m!. Comminute and evenly disperse the material in the liquid 
if it is not readily soluble. If lumping occurs, agitate vigorously so that all particles 
corne in contact with the liquid, then wash down sides of flask with 0.1 N HCI soln. 

Heat the mixture in an autoclave at 121 °-123° (1.1-1.2 kg per sq ern) for 30 min. 
2-nd cool. If lumping occurs, agitate the mixture until particles are evenly dispersed. 
Adjust the mixture, with vigorous agitation, to pH 6.0 with N aOH soln; then add 
HCl soIn immediately until no further precipitation occurs (usually ca pI! 4.5, the 
isoelectric point of many of the proteins). Dilute the mixture to a measured volume 
that contains more than 0.05 microgram of riboflavin per ml and filter thru paper 
known not to adsorb riboflavin. In the case of a mixture that is difficult to filter, 
centrifuging and/or filtering thru sintered glass (using a suitable analytical filter-aid) 
may orten be substituted for, or may precede, filtering thru paper. Take an aliquot 
of the clear filtrate and check for dissolved protein by adding, dropwise, first HCl 
soln and, if no precipitate forms, then, with vigorous agitation, NaOH soln, and 
proceed as follows: 

(1) If no further precipitation occurs, add, with vigorous agitation, NaOH soln 
to pH 6.8, dilute the soln to a final measured volume that contains ca 0.05 microgram 
of riboflavin per ml, and if cloudiness occurs, filter again. 

(2) If further precipitation occurs, adjust the soln again to the point of maximum 

* Pure cuHul'es of LactobacillUB easel may be obtained from the American Type Culture Collections, 
n~8 M Street, N.W., Washington 6, D. C., as number 7469. 

t The concentrations of the HeI and NaOH SOlD8 used are not stated in each instance because these 
cODcentratioI1."; may be varied depending upon the amount of sample taken for assay. volume of sa::nple soln. 
and buffering eEect of sample. 
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precipitation, dilute to a volume that contains more than 0.05 microgram of ribo
flavin per ml, and then filter. Take an aliquot of the clear filtrate and proceed as di
rected under (1). 

If the riboflavin content of the sample is too low so that these requirements can
not be met, then concentrate the clear filtrate obtained at ca pH 4.5 to a suitable 
volume with heat under reduced pressure. Filter if necessary and then proceed as out
lined ahove. 

(b) For dry or semidry materials that contain appreciable amounts of basic suo
siances.-Add dilute HCI and adjust the mixture to pH 6.0. Add such an amount of 
H 20 that the total volume of liquid shall be equal in ml to not less than 10 times the 
dry weight of the sample in g. Then add the equivalent of 1 ml of 10 N HCI soln for 
each 100 ml of liquid and proceed as directed under (a). 

(c) For liquid materials.-Adjust the material to pH 6.0 with either Hel soln or, 
with vigorous agitation NaOH soln, and proceed as directed under (b). 

DETERMINATION 

Prepare standard riboflavin tubes as follows: To duplicate test tubes, add 0.0 
ml, O.li ml, 1.0 ml, 1.5 ml, 2.0 mI, 2.5 ml, 3.0 ml, 3.5 ml, 4.0 ml, 4.5 ml, and 5.0 ml, 
respectively, of the standard riboflavin soln. To each of these tubes add 5.0 ml of 
basal medium stock soln and H 20 to make 10 m!. 

Prepare tubes containing the sample to be assayed as follows: To duplicate test 
tubes add, respectively, 1.0 ml, 2.0 ml, 3.0 ml, and 4.0 ml of the sample soln. To each 
of these tubes add 5.0 ml of basal medium stock soln and H 20 to make 10 ml. 

After mixing, close the tubes by plugging with cotton, or, covering with caps, 
and sterilize in an autoclave at 121 °_123 0 (1.1-1.2 kg per sq em). * Cool, aseptically 
inoculate each tube with 1 drop of inoculum, and incubate for 72 hours at any se
lected temp. between 30° and 37° but held constant to within ±0.5°. Contamination 
of the assay tubes with any foreign organism invalidates the assay. 

Titrate the contents of each tube with 0.1 NaOH soln, using bromo thymol blue 
as the indicator, or to pH 6.8 measured electrometrically. 

Prepare a standard curve of the riboflavin standard titrations by ploLting the av
erage of the titration values expressed in ml of 0.1 N N aOH soln for each level of the; 
riboflavin standard soln used, against micrograms of riboflavin contained in the re
spective tubes. From this standard curve, determine by interpolation the riboflavin 
content of the sample soln in each tube. Discard any values of more than 0.20 or less 
than 0.05 microgram of riboflavin in each tube. Calculate the riboflavin content in 
each ml of sample soln for each of the tubes. The riboflavin content of the sample is 
caleubted from the average of the values obtained from not less than 6 of these tubes 
that do not vary by more than ± 10% from the average. If the titration values of less 
than 6 of these Lubes containing the sample soln are within the range of the titration 
values of the riboflavin standard tubes containing 0.05 to 0.20 microgram of ribo
flavin, the data are insufficient to permit calculation of riboflavin content of the 
sample. Titration values exceeding 1.0 ml for the tubes of the standard riboflavin 
soln series containing 0.0 mi of the soln indicate the presence of an excessive amount 
of riboflavin in the basal medium stock soln and invalidate the assay. 

REFERENCES 

1 This Journal, 23, 346 (1940); 24, 413 (1941); 25, 459 (1942); 26,81 (1943); 2'7, 
540 (1944); 28, 560 (1945); 29, 25 (1946); 30, 79 (1947); 31, 701 (1948). 

* Overheating (oversterilizing) of the assay tubes may cause unsa.tisfactory results. 
1 See footnotes at end of method. 
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(7) The following method was adopted as official, first action. 
RIBOFLAVIN (VITAMIN B.) 

Fluorometric Method 

REAGENTS 

(a) Standard riboflavin 8tock soln I.-Dissolve 50 mg of U.S.P. Riboflavin Hefer
ence Standard* in sufficient 0.02 N acetic acid soln to make 500 mJ.1 Store, protected 
from light, under toluene at ca 10°. 1 ml = 100 micrograms of riboliavin. 

(b) Standard riboflavin stock so In Il.-To 100 ml of (a), adu 0.02 N acetic acid 
soln to make 1000 ml. Store, protected from light, under toluene at ca 10°. 1 ml = 10 
l1'icrograms of riboflavin. 

(e) Standard riboflavin soln.-Dilute 10 ml of (b) with H 20 to make 100 ml. 
ml = 1 microgram of riboflavin. Prepare fresh standard soln for each assay. 

(d) 10 N HCI soln. 
(e) 1 N HCI soln. 
(f) 0.1 N HCI soln. 
(g) 10 N N aOE soln. 
(h) 1 N l'\ aOH soln. 
(i) 0.1 N NaOH soln. 
m Acetic acid. 
(k) 4 % KMnO, soln. 
(1) 3 % H.O. soln. 
(m) Na2S20, powder. 

APPARATUS 

Electronic photofluorometer.-Use a fluorometer that is suitable for accurately 
measuring fluorescence of solns containing riboflavin in concentrations of ca 0.1 to 
0.2 microgram per ml. 

PREPARATION OF SAMPLI!; SOLUTION 

Throughout all stages of the procedure, protect the soln from light that destroys 
riboflavin and keep the pH of the soln below 7.0. 

Place a measured amount of sample in a flask of suitable size and proceed by one 
of the methods given below. 

(a) For dry or scmidry materials that contain no appreciable amount of basic 3ub
siances.-Add a volume of 0.1 N HCI soln equal in ml to not less than 10 times the 
dry weight of the sample in g, but the resulting soln shall contain not more than 0.1 
mg of riboflavin per mL Comminute and evenly disperse the material in the liquid 
if it is not readily soluble. If lumping occurs, agitate vigorously so that all particles 
come in contact with the liquid, then wash down sides of Hask with 0.1 N HCI soln. 

Heat the mixture in an autoclave at 12l °-123° (1.1-1.2 kg per sq em) for 30 min. 
and cool. If lumping occurs, agitate the mixture until particles are evenly dispersed. 
Adjust the mixture, with vigorous agitation, to pH 6.0 with NaOH soln" and add 
HCI soln immediately until no further precipitation occurs (usually ca pH 4.5, the 
isoelectrie point of many of the proteins). Dilute the mixture to a measured volume 
that contains more than 0.1 microgram or riboflavin per ml and filter thru paper 
known not to adsorb riboflavin. In the case of a mixture that is difficult to filter, 
centrifuging and/or filtering thru sintered glass (using a suitable analytical filter-

* U,S.P. Riboflavin Reference Standard may be obtained from the U.S,P. Reference Standards, 4738 
Kingsessir.g Ave .. Philadelphia 43. Pa. 

I To facilitate soIn, 50 mg of U.S.P. Riboflavin Reference Statldard may be added to ca 300ml. of 0.02 
N acetic acid soln and the mixture warmed on a steam bath with constant stirring until riboflavin is dis
solved. Then cool a~d add sufficient 0.02 N acetic acid soln to make 500 ml. 

2 The concentrations of the Hel and the NaOH solns are not stated in each instan~e because trese 
concentrations ma.y be varied depencling upon the amo'J.nt of sample taken for asse.y, volume of sample SOlD, 
alOd buffering effect of sample. 
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aid) may often be substituted for, or may precede, filtering thru paper. Take an ali
quot of the clear filtrate and check for dissolved protein by adding, dropwise, firsT, 
HCI soln and, if no precipitate forms, then, with vigorous agitation, NaOH soln, and 
proceed as follows: 

(1) If no further precipitation occurs, add, with vigorous agitation, N aOH soln to 
pH 6.8, dilute the soln to a final volume that contains ca 0.1 microgram of riboflavin 
per ml, and if cloudiness occurs, filter again. 

(2) If further precipitation occurs, adjust the soln again to the point of m!l,ximum 
precipitation, dilute to a volume that contains more than 0.1 microgram of ribofl!l,vin 
per ml, and then filter. Take an aliquot of the clear filtrate and proceed as directed 
under (1). 

If the riboflavin contcnt of thc sample is too low so that these requirc,ments can
not be met, then conccntrate the clear filtrate obtained at ca pH 4.5 to a suitable 
volume with hcat under reduced pressure. Filter if necessary and then proceed as 
outlined above. 

(b) For dry or semidry materials that contain appreciable amounts of basic sub
stances.-Add dilute HCI and adjust the mixture to pH 6.0. Add such an amount of 
H 20 that the total volume of liquid shall be equal in ml to not less than 10 times the 
dry weight of the sample in g. Then add the equivalent of 1 ml of 10 N HCI soln for 
each ]00 ml of liquid and proceed as directed under (a). 

(c) For liquid materials.-Adjust the material to pH 6 with either HCI soIn or, 
with vigorous agitation, N aOII soln and proceed as directed under (b). 

DETERMIN ATION 

To each of 4 or more tubes' (or reaction vessels) add 10 ml of sample soln. To 
each of 2 or more of these tubes add 1 ml of the standard riboflavin soin and mix, 
and to each of 2 or more of the remaining tubes, add 1 ml of H,O and mix. To each 
of the tubes add 1 ml of acetic acid, mix, add, with mixing, 0.5 ml of KMnO. soln,: 
and allow to stand for 2 min.' Then to each of the tubes, add, with mixing, 0.5 m! 
of H 20, soln, whereupon the perrnangana'0e color must be destroyed within 10 sec
onds.' Shake tubes vigorously until excess 0 is expelled. If gas bubbles remain on 
sides of tubes after foaming has ceased, remove bubbles by rotating tubes slowly 
from end to end. 

In a suitable fluorometer, measure the fluorescence of the sample soln containing 
1 ml of added standard riboflavin soln and call this reading" A." N ext, measure the 
fluorescence of the sample soln containing 1 ml of added H,O and call this reading 
"13." Then add, with mixing, 20 mg of Na2S20.7 to reduce the riboflavin prescnt, to 
2 or more tubes, measure Lhe fluorescence wiLhin 5 sec, and call Lhis reading C.8 The 
riboflavin content may then be calculated as follows." 

:I If the fluorometer is of a type that requires tubular cuvettes, all reactions may be carried out in:1 
ma.tched set of these cuvettcs . 

.( The amount of KMnO~ soln may be increased for sample 801m, that conta.in a.n eX(',f:SR of oxid1zahlr: 
material, but do not add more than 0.5 ml in excess of that required to complete the oxido.tion of foreign 
material. 

£, A riboflavin recovery step is not included in this procedure as no destruction of riboflavin occurs until 
a.n elrtpse of time of cs. 3. minutes. 

G With the precipitation procf!dure pioperly followed for prr:paration of fiample :';oln, no precipit;1.t~ 
forms during the above reactions and, therefore, filtration at this point is necess&ry. 

7 'The Na.S~Oi must be of high purity. Do not uee if unduly exposed to light or air. An :1mount appre
(')ably in exces!'l of 20 mg may reduce foreign pigments and/or foreign fluorescing substances thereby c~usin;:!;: 
erroneous results. The suitability of the Na.~S"O" is checked by the following munner: 

To each of 2 or mom tubBR, add 10 m] of H 20 and 1 n11 of standard rihoflavin fioln {';ontainlng 20 ml<':l"o
grams of riboflavin per ml, and proceed as directed above with respect to the addition of acetic acid, KMnO~ 
soln, and H,O, soln. Then upon the addition, with mixing, of 8 mg of Na,S,Q" the riboflavm is completely 
reduced in no~ more than 5 sec. 

S After reduction, tubes of A and B should ~ive the same degree of fluorescence. 
\! Most accurate resn1t~ are obtained when the s::,~mple 801J1 is of such 8. dilution th:1.t B-C/A -B ap

proaches 1/1. Any determination in which there is an appreciable deviation from this ratio should be con
sidered a preliminary assa.y and should be repeated us:ng a dilution of the sample soln that would give read
ings rnore nearly approaching this ratio. 



110 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

B-C 1 1 
Mg of riboflavin per ml of final sample soln = A-B X 10 X 1000' 

Calculate the amount of riboflavin in the sample on the basis of the aliquots taken 
during the analysis. 

(8) The official, first action, method for vitamin C, 36.47-36.48, 
(p. (20), ·was revised as follows and adopted as official, final action. 

In parenthetical expression under the title after "ferrous Fe" add "Stan
nous Sn" and "cuprous Cu." 

Delete "freshly pulverized stick H 3PO/' in 36.47(a) and substitute 
"glacial HP03 pellets, or freshly pulverized stick." 

Delete note at end of method (p. 621) and substitute the following: 
Products containing ferrous Fe, stannous Sn, and cuprous Cu give values in 

excess of their actual ascorbic acid content by this method. Following are simple 
tests to ascertain whether these reducing ions are present in appreciable quantities 
to invalidate analysis: Add 2 drops of 0.05% H 20 soln of methylene blue to 10 ml 
of freshly prepared mixture of juice and the HP03-acetic acid reagent, mix. Dis
:J.ppearance of methylene blue color in 5-10 seconds indicates presence of interfering 
substances. Stannous Sn does not give the test and may be tested for by using 
another 10 ml sample soln to which 10 ml of 25 % HOI is added, mix, then 5 drops 
of 0.05% H 20 soln of indigo carmine, mix. Disappearance of indigo carmine color 
in 5-10 seconds also indicates presence of interfering substance. 

(g) The tentative method for vitamin D in milk, 36.49-36.60 (p. (21), 
was adopted as official, first action. 

(10) The alternate tentative method for carotene, This Journal, 31, 
111 (1947), was adopted as official, first action, for carotene in hays and 
dried plants. 

(11) The tentative method for carotene, This Journal, 30, 84 (1947), 
was deleted for hays and dried plants but continued as tentative for 
analysis of other materials. 

(12) The official, first action, method for nicotinic acid, This Journal, 
30, 82 (1947), was revised as follows: 

NICOTINIC ACID (NIACIN) OR NICOTINAMIDE (NIACINAMIDE)! 

Microbiological Method 

REAGENTS 

(a) Standard nicotinic acid stock soln I.-Dissolve 50 mg of U.S.P. Nicotinic Acid 
Reference Standard" in alcohol to make 500 m!. Store at ca 10°. 1.0 ml = 100 micro
grams of nicotinic acid. 

(b) Standard nicotinic acid stock soln n.-To 100 ml of (a), add H 20 to make 1000 
m!. Store under toluene at ca 10°. 1.0 ml = 10 micrograms of nicotinic acid. 

(c) Standard nicotinic acid soln.-Dilute 10 ml of (b) with H 20 to make 1000 
m!. 1.0 ml =0.1 microgram of nicotinic acid. Prepare fresh standard soln for each 
assay. 

(d) Acid-hydrolyzed casein soln.-Mix 100 g of vitamin-free casein with 500 ml 
of constant-boiling HCI soln (ca 20% HCI) and reflux the mixture for 24 hours. 

1 This Journal, 27, 105 (1944); 30, 82 (1947). 
* U.S.P. Nicotinic Acid Reference Standard may be obtained from the U.S.P. Reference Standards, 

4738 Kingsessing Ave., Philadelphia 43, Pa. 
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Remove the HCI from the mixture by distillation under reduced pressure until a 
thick paste remains. Redissolve the resulting paste in H 20, adjust the soin to pH 
3.5 (±0.1) with 1 N NaOH soln and add H 20 to make 1000 m!. Add to the soln 20 g 
of activated charcoal, stir for 1 hour, and filter. Repeat the treatment with activated 
charcoal if the filtrate does not appear straw-colored to colorless. Store under toluene 
at ca 10°. Filter the soln if a precipitate forms upon storage. 

(e) Cy~line-tTyptophane wln.-Suspend 4.0 g of I-cystine and 1.0 g of I-trypto
phane (or 2.0 g of d, I-tryptophane) in 700-800 ml of H 20, heat to 70-80°, and add 
20 % HCI soln, dropwise, with stirring, until the solids are dissolved. Cool and add 
H 20 to make 1000 m!. Store under toluene at ca 10°. 

(f) Adenine-guanine-uracil soln.-Dissolve 0.1 g each of adenine sulfate, guanine 
hydrochloride, and uracil in 5 ml of warm 20 % HCI soln, cool, and add H 20 to make 
100 m!. Store under toluene at ca 10°. 

(g) Riboflavin-thiamine hydrochloride-biotin soln.-Prepare a soln containing, in 
each ml, 20 micrograms of riboflavin, 10 micrograms of thiamine hydrochloride, and 
0.04 microgram of biotin by dissolving crystalline riboflavin, crystalline thiamine 
hydrochloride, and crystalline biotin (free acid) in 0.02 N acetic acid soln. Store, 
protected from light, undor toluene at ca 10°. 

(h) p-.1minobenzoic acid-calcium pantothenate-pyridoxine hydrochloride 801n.
Prepare a soln in neutral 25% alcohol to contain 10 micrograms of p-aminobenzoic 
acid, 20 micrograms of calcium pantothenate, and 40 micrograms of pyridoxine hy
drochloride in each m!. Store at ca 10°. 

(i) Salt soln A.-Dissolve 25 g of KH2PO. and 25 g of K 2HPO. in H 20 to make 
500 m!. Add 5 drops of HCI and store under toluene. 

(j) Salt soln B.-Dissolve 10 g of MgSO.· 7H20, 0.5 g of NaGI, 0.,5 g of FeSO,!. 
7H,O, and 0.5 g of MnSO.· H 20 in H 20 to make 500 m!. Add 5 drops of Hel and 
store under toluene. 

(k) Basal medium stock soln.-

Acid-hydrolyzed casein soln = 25 ml 
Cystine-tryptophane soIn = 25 ml 
Dextrose, anhydrous = 10 g 
Na acetate, anhydrous =5.0 g 
Adenine-guanine-uracil soln = 5.0 ml 
Riboflavin-thiamine-biotin soln =5.0 ml 
p-Aminobenzoic acid-calcium pantothenate-pyridoxine soln =5.0 ml 
Salt soln A =5.0 ml 
Salt soln B =5.0 ml 

Dissolve the anhydrous dextrose and Na acetate in the solns previously mixed 
and adjust to pH 6.8 with l'\aOH soln. Finally add H 20 to make 250 ml. 

PREPARATION OF INOCULUM 

(a) Stock culture of Lactobacillus arabino,~us 17-Ii.-Dissolve 2.0 g of H 20-soluble 
yeast extract in 100 ml of H 20, add 0.5 g of anhydrous dextrose, 0.15 g of anhydrous 
Na acetate, and 1.5 g of agar, and heat the mixture, with stirring, on a steam bath 
until the agar dissolves. Add ca 10 ml portions of the hot soln to test tubcs, plug the 
tubes with cotton, sterilize in an autoclave at 121 °_12;)° (1.1-1.2 kg per sq em), and 
allow to cool in an upright position. Prepare stab cultures in 3 or more of the tubes, 
using a pure culture of Lactobacillus arabinosus 17-5,' incubating for 16-24 hours at 
any selected temp, between 30° and 37°, but held constant to within ± 0.5°, and fin-

2 Pure cultures of LactobacillU5 arabinosus 17-5 may be obtained from the American Type Culturo 
Collection, 2029 :M Street, N.W., Washington 6, D. C., as Number 8014. 
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ally store at ca 10°. Prepare a fresh stab of the stock culture every week, and do not 
use for inoculum if the culture is more than 1 week old. 

(b) Culture medium.-To each of a series of test tubes containing 5 ml of the basal 
medium stock soln, add 5 ml of H 20 containing 1 microgram of nicotinic acid. Plug 
the tubes with cotton, sterilille in an autoclave at 121 °-123° (1.1-1.2 kg per sq em), 
and cool. 

(c) Inoculum.-Make a transfer of cells from the stock culture of Lactobacillus 
arabinosus 17-5 to a sterile tube containing 10 ml of culture medium. Incubate this 
culture for 16-24 hours at any selected temp. between 30° and 37°, but held constant 
to within j:0.5°. The cell suspension so obtained is the inoculum. 

PREPARA'l'ION OF SAMPLE SOLUTION 

Place a measured amount of sample in a flask of suitable size and proceed by one 
of the methods given below. 3 

(a) For dry or semidry materials thai contain no appreciable amount of basic sub
stances.-Add a volume of 1.0 N H 2SO,1 soln equal in ml to not less than 10 times the 
ury weight of the sample in g, but the resulting soln shall contain not more than 5.0 
mg of nicotinic acid per ml. Comminute and evenly disperse the material in the 
liquid if it is not readily soluble. If lumping occurs, agitate vigorously so that all 
particles come in contact with the liquid, then wash down sides of flask with 1 N 
H 2S04 soln. 

Heat the mixture in an autoclave at 121 °_123° (1.1--1.2 kg per sq em) for 30 min. 
and cool. If lumping occurs, agitate the mixture until particles are evenly dispersed. 
Adjust the mixture to pH 6.8 with NaOH soln, dilute with H,O to make a measured 
volume that contains ca 0.1 microgram of nicotinic acid por ml, and filter if soln is 
not clear. 

(b) For dry or sernidry material8 that contain appreciable amounts of basic sub
stances.-Add dilute H 2SO, and adiust the mixture to pH 6.0. Add such an amount 
of H 20 that. the total volume of liquid shall be equal in ml to not less than 10 times 
the dry weight of the sample in g. Then 2.dd the equivalent of 10 ml of 10 N H 2SO, 
soln for each 100 1Il1 of liquid and proceed as directed under (a). 

(0) For liquid mater'ials,-Adjust the material to pH 6.0 with either H 2SO, soln 
or NaOH soln and proceed as directed under (b). 

DETERMIN ATION 

Prepare standard nicotinic acid tubes as follows: To duplicate test tubes add 0.0 
ml, 0.5 ml, 1.0 ml, 1.5 ml, 2.0 ml, 2,5 ml, 3.0 ml, 3.5 ml, 4.0 mI, 4.5 ml, and 5.0 ml, 
respectively, of the standard nicotinic acid soln. To each of these tubes add 5.0 ml 
of basal medium stock soln and H 20 to make 10m!' 

Prepare tubes containing the sample to be assayed as follows: To duplicate test 
Lubes add, respectively, 1.0 mI, 2,0 ml, 3,0 ml, and 4.0 ml of the sample soln. To each 
of these tubes add 5.0 ml of basal medium stock soln and H 20 to make 10 ml. 

After mixing, close the tubes by plugging with cotton, or r,overing with caps, 
and sterilize in an autoclave at 121 °_123° (1.1-1.2 kg per sq em).' Cook, aseptically 
boculate each tube with 1 drop of inoculum, and incubate for 72 hours at any se
lected temp. between 30° and 37", but held constant to within ±0.5°. Contamina
tion of the assay tube with any foreign organism invalidates the assay. 

Titrate the contents of each tube with 0.1 N NaOII soln, using bromothymol 
blue as the indicator, or to pH 0.8 measured electrometrically. 

3 The concent:r3.tions of the H:SO. and NaOH soIns are not stated in each instance bec::.use these eOIl
centrations m8.y be varied dependent upon the amount of sample taken for assay, volume of sample BoIn, 
and buffering effect of sample. 

4. Ovcrhcacing (oversterilizing) of the assay tubeB may cause unsatisfactory results. 
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Prepare a standard curve of the nicotinic acid standard titrations by plotting 
the average of the titration values expressed in ml of 0.1 N :'\faOH soln for eaeh 
level of nicotinic acid standard soln used, against micrograms of nicotinic acid con
tained in the respective tubes. From this standard curve, determine by interpolation 
the nicotinic acid content of the sample soln in each tube. Discard any values or 
more than 0.4 or less than 0.05 microgram of nicotinic acid in each tube. Calculate 
the nicotinic acid content in each ml of sample soln for each of the tubes. The nico
tinic acid content of the sample is calculated from the average of the values obtained 
from not less than 6 of these tubes that do not vary by more than ± 10 % [rom 
the average. If the titration values of less than 6 of these tubes containing the sam
ple 501n are within the range of the titration values of the nicotinic acid standard 
tubes containing 0.05 to 0.4 microgram of nicotinic acid, the data arc insufficient to 
permit calculation of nicotinic acid content of the sample. Titration values exceed
ing l.0 Inl for the tubes of the standard nicotinic acid soln series containing 0.0 ml 
of the soln indicate the presence of an excessive amount of nicotinic acid in the basal 
medium stock soln and invalidate the assay. 

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 was adopted as offiical, first action. 

PHYSOSTIGMINE 

Weigh accurately 5 g of the well mixed ointment directly into a 12.'5 ml Erlen
meyer flask and insert a small glass rod for mixing and transfer purposes. Add 10 
ml of 2% H,SO., melt the ointment completely on a steam bath and mix the con
tents thoroly by swirling the flask. Cool in a pan of cracked ice, swirling the con
tents occasionally until solidification takes place. With the aid of a glass rod, filter 
the acid solution thru a cotton pledget inserted in the stern of a filter funnel into 
a 250 m!. separatory funnel. Repeat the extraction procedure 4 more times and wash 
the filter funnel and cotton pledget with a few ml of distilled water. Continue as in 
39.99, line 3, beginning with "Make alkaline to litmus with solid NaHCO, .... " 

(2) The tentative method for arecoline hydrobromide, 39.73 (p. 689), 
was adopted as official, first action. 

(3) The following method was adopted as official, first action. 

TRICHLOROETHYLENE 

APPARATUS 
Pressure Tube{! 

Start with a clean dry piece of soft glass tubing 16·;· ern long, 6-8 mm into 
diam., with wall I-I! mm thick (1 mm is easier to work). Heat in center and draw 
out enough to make into diam. 3-4 mm at narrow point. Seal both ends securely by 
heating. When cool, cut at narrow point to make 2 tubes, which should be 8-10 mm 
long. Ends may instead be sealed after dividing. Narrow ends are left open. 

Covered Oil Bath 

Any oil bath is satisfactory which permits heating of pressure tubes in approx. 
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upright position"and whieh protects analyst from burn or injury in case a tube should 
burst. The chid risk to guard against is that of hot oil being thrown out of bath. 
The following apparatus is suggested. 

Wrap a large Pyrex test tube, 38 X300 mm, with sheet asbestos and wire, prefer
ably in such manner that tube may be slid in and out of wrapping. Leave round bot
tom exposed. Put heavy mineral oil in tube to depth of about 10 em., or sufficient to 
cover closed pressure tubes. Support bath in vertical position in hood, with round 
bottom set into circular hole in a piece of asbestos board. A suitable thermometer will 
be suspended from a clamp above, with bulb immersed to vicinity of tubes, when 
bath is being heated. 

A small cylindrical wire basket, fitting into bath tube, may be used to place 
tubes in bath; basket is lowered and raised by an attached wire. Basket and tubes 
may then be suspended in upper part of bath tube for cooling after reaction. With
out basket, tubes may simply be slipped into oil bath loose, and retrieved when cooled 
by looped wire or other device. 

In such bath several tubes may be heated at once. A smaller test tube may be 
used for bath if only one pressure tube is to be heated at a time. 

1'lf onoethanolamine 

Colorless and free of chlorine. Commercial monoethanolamine purified by one 
distillation is usually satisfactory. 

DETERNINATION 

Tare a pressure tube with suitable support (such as a small beaker, or wire 
holder). Using fine-tipped pipet, place in tube 0.15-0.17 g of sample. Gently wipe 
away any of sample on rim or outside of tube, wait until any in upper part of tube 
has evaporated, and weigh. Immediately add 1.0-1.1 m! of the monoethanolamine 
and immediately seal open end of tube securely by means of flame, without heating 
liquids in bottom. When tube has cooled mix liquids completely and place in covered 
oil bath (see above) at room temp. Tube, or tubes, should rest in approx. upright 
position and remain in such position until opened later. Suspend thermometer in 
bath with bulb near tubes, and heat bath to 210-240°C., lowering hood window 
part way and observing temp. thru window. Maintain in this temp. range 1 hr. Stop 
heating and remove thermometer with tongs, to avoid placing hands above bath. 
Remove tubes from oil, but keep safely covered until cool. Use of wire basket as 
described above is convenient. Tubes may instead be allowed to cool in the oil (a 
slower procedure) and then removed. Precautions are not needed after tubes have 
cooled. 

Remove oil from outside of each tube. Open tube by filing above liquid and 
breaking cleanly. With aid of H 20 wash bottle, transfer contents without loss to a 
250-400 ml beaker, and dilute with H 20 to 100-120 ml. If necessary, to remove glass 
particles, filter thru a small cotton pledget into a second beaker, washing entire 
soln thru. Neutralize with HNO, (10-15 drops) and add 1-1.5 ml excess. Heat to 
65-70°C. and add an excess of AgNO, soln, 5% or less (50 ml of 0.1 N, T.S., is satis
factory). Coagulate on steam bath with occasional stirring, filter thru a Gooch or 
fritted glass crucible, wash with hot H 20, and dry at 130-140QC (} hr. usually suf
fices) 1 g AgCI=0.30557 g. C.HCh. 

(4) The following method was adopted as official, first action. 
CALCIUM, PHOSPHORUS. AND IRON IN VITAMIN PREPARATIONS 

METHOD 

Transfer a representative portion of the well-mixed sample containing at least 
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10 mg P, 50 mg Ca, and 1 mg Fe to a 100 ml Pt or porcelain dish. Ash at a temp. not 
to exceed 525°C, until apparently free of carbon (gray to brown). Cool, moisten 
with 20 ml H,O, break up the ash with a stirring rod, and add 10 ml HCI, cautiously 
under a watch-glass""Rinse off the watch-glass into the dish and evaporate to dryness 
on the steam bath. Add 50 ml HCI (1 +9), heat on the stcam bath 15 min., and filter 
thru quantitative paper into a 200 ml volumetric flask. Wash the filter and dish 
thoroly with hot water, cool the filtrate, dilute to the mark, and mix. 

PHOSPHORUS 

Using an aliquot containing 2-5 mg P, proceed as directed in 20.46-7. 

CALCIUM 

Transfer an aliquot containing 20-40 mg Ca to a suitable beaker, d'lute to 100 
ml., and proceed as directed in 12.12. Correct for KMnO. consumed in a blank de
termination. 

mON 

Transfer an aliquot containing 0.2-0.5 mg Fe to a 100 ml volumetric flask, add 
sufficient HCI (1 +9) to yield 2 ml of the concentrated acid, and dilute to volume. 
Proceed as directed in 20.12, beginning" ... Pipet 10 ml aliquot into 25 ml volu
metric flask .... " Determine Fe in sam pIc by comparison with standards prepared 
as directed. 

(5) The offici",l method for iodine 39.202 (p. 728) was reworded as fol
lows and adopted as official, first action: 

IODINE 

Transfer a quantity of sample that contains not more than 0.1 g of the iodide 
(0.05 g is ample) to a crucible, preferably )l"i. If the sample contains only a slight 
amount of organic material, add one g of starch. Add 2 or 3 g of solid KOH. If sam
ple is a solid, add 10-15 ml of alcohol before adding the KOH. (It is essential that 
thc alkali be thoroly mixed with the sample to prevent loss of iodine in the muffie. 
This may be accomplished by stirring, leaving the stirring rod in the crucible, or by 
heating and swirling on the steam bath unLit the KOH is in solution.) Dry, and char 
thoroly. (Use as Iowa temp. as possible in order to prevent loss of I, in no event 
more than dull redness.) Extract charred mass with hot H 20, filter into Erlenmeyer 
flask, and wash well with hot H 20. 

Neutralize filtrate with H,S04 (1 +1), make alkaline again with 4% N aOH soln, 
and add 1 ml in excess. Heat to boiling and add saturated KMnO. soln slowly until 
KMnO. color remains after several min. boiling. Then add ca 0.5 illl in excess, con
tinue boiling ca 5 min. and allow to cool. (It is essential that the perrnanganate colo
ration, not the brown manganese dioxide color, be present at the end of the boiling 
period. Otherwise insufficient KMnO. will have been added to completely oxidize 
all the iodide to iodate.) Add a few ml of alcohol and place on steam bath. (K:Y.[nO. 
color should be bleached; if it is not, add a little more alcohol.) When precipitate has 
settled, filter and wash with hot 1 % NH.Cl soln. If the filtrate is not clear, digest 
on the steam bath until the MnO, will be retained on the filter. After cooling, add 
1-2 g of K1 (crystals), acidify with HCI, and titrate with 0.1 N Na2S20, soln. 1 ml of 
0.1 N Na2SzOa =0.00277 g of K1, 0.00250 g of Na1, or 0.00212 g of L 

(6) In the last line, 39.39(b) (p. 678), the reference 39.17(b) was 
changed to 39.170. 

40. MICROBIOLOGICAL METHODS 

No additions, deletions, or other changes. 
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41. MICROCHEMICAL METHODS 

No additions, deletions, or other changes. 

42. EXTRANEOUS MATERIALS IN FOODS AND DRUGS 

(1) The method for rodent excreta in corn meal, 42.32 (p. 781) official, 
first action, This Journal, 31, 118 (1948) was adopted as official, final 
action. 

(2) The tentative method for filth in starch 42.38 (p. 782) was deleted 
and the follo'wing method was adopted as tentative. 

Weigh out 225 g of starch into a 1500 m! beaker. Add with stirring 1200 Illl of 
cold water (15-20°). Stir out lumps and pour thru a 5-8 in. #140 sieve. Wash with 
cold running water. Rinse particles from the sieve to a filter paper, using first water 
and then 80 % :clcohol. Ex:cmine paper microscopically. 

(3) The following methods were adopted as tentative. 

FILTH IN POPPED POPCORN 

Procedure.-Weigh 50 g corn into a 2-liter Wildman trap flask. Add 500 ml hot 
water, hoil for 15 min., cool to room temperature. Add 35 ml gasoline, mix. Allow to 
stand 5 min. Fill with H 20, tra.p off, filter, a.nd examine. 

EXTERNAL CONTAMINATION OF UNPOPPED POPCORN, CEREAL 
GRAINS, PEAS, AND BEANS, ETC. 

(1) Macroscopic.-Examine 225 g' in white tra.y for rodent and insect-damaged 
and moldy kernels, rodent excreta, other filth, and extraneous materials. Report by 
weight except rodent pellets. Report them by number and kind. 

(2) Microscopic.-Transfp-r a s'-'parate 22.5 2 g port.ion t.o a 2-litp-r tra.p flask. Add 
600 ml 40 % alcohol. Boil gently, with frequent stirring, for 5 min. Cool. Trap off 
llsing gasoli"c and 40 % a.lcohol, filter, and examine. 

(4) The following method was adopted as tentative. 

MOLD IN CRANBERRY SAUCE 

(a) Strained Sauce 

Immerse the unopened ca.n of sauce in a boiling water bath for 30-45 min., in or
der to facilitate breaking the gel. Remove can from bath and open carefully to avoid 
loss of sauce th1'U sudden release of pressure. Empty contents of can into a snitable 
sized beaker (1 liter beaker for #2 can). Stir the sauce in order to break the gel. A 
slow-speed electric mixer (350-450 r.p.m.) may be used for this purpose. 

Mix thoroly 50 g of the stirred sauce with 50 g of a 3 % pectin soln. Make a mold 
count of this mixture using official mold count method as directed in 42.57. 

(b) Whole Sauce (Seeds and Skins Included) 

Pulp cont.ents of container (if considerably greater than lib, such as #10 can, re
move well-mixed aliquot of lib) thru cyclone with screen openings ca 0.027" in 
diam. This will remove skins and seeds aCJ.d prepare a homogeneous pulp for mold 
counting. Mix 50 g of pulp with 50 g of 3 % pectin soln. Make mold count of this mix
ture as directed in 42.57. 

1 Or consu 'fler-size package. 
:! Or consu.:ner-size packag;c when it is 6-10 oz. Between 10-16 oz. split into two portions and test bDth. 

Over 15 oz. test a.n aliquot of at least 80li. 
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(5) In the method for fly eggs and maggots in tomato products, 42.61(b) 
(p. 790) the "5 liter" line 4 was changed to "6 liter." 

(6) In the method for filth in dried mushrooms, 42.75 (p. 795) after 
"mushrooms" line 10 add "allowing them to drop thru the screen." 

43. STANDARD SOLUTIONS 

(1) The official, first action, method for standardization of hydrochloric 
acid with sodium hydroxide, 43.7-43.8 (p. 803), was adopted as official, 
final action. 

(2) The tentative method for standardization of sulfuric acid by borax, 
43.14-43.15 (p. 807), was adopted as official, first action. 

(3) In Method II for standardization of titanium trichloride, 21.37 
(p. 290), "K2Cr207" was substituted for "KMnOr line 1, and adopted as 
official, first action. 

CORRECTIONS FOR VOL. 31, NO.4 

In the pape)' on succinic acid in decoreposed egg products by Henry A. Lepper 
and Fred Hillig, lines 4 to 7 of paragraph 2 on page 739, beginning "The grades" and 
ending "Table 2" should be changed to read "The grades as indicated on the carton 
or on the inspector's collection report are given in Table 2 in whieh the other details 
of the samples are also summarized." 

In the paper entitled "Test Paper of Urease and Acid-Base Indicator, for De
tection of Urea," by J. W. Cook, on page 798, second paragraph under "Preparation 
of Test Papers," 4th line, after "water" insert "rendered sufficiently alkaline wilh 
dilute NaOH to dissolve the dye." 

On page iii, beginning of Contents of Volume 31, change "sixty-second" to 
"sixty-first" annual meeting, and change the dates to "October 20, 21, and 22, 
1947."* 

* A corrected page is furnished in this number for purposes of binding in Vol. 31- A reprint will be 
mailed to those who h.ve not subscribed for Vol. 32 (1949). 
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KJELDAHL DETERMINATION OF NITROGEN IN 
REFRACTORY MATERIALS* 

By C. O. WILLITS, M. R. COE, AND C. L. OGG (Eastern Regional Research 
Laboratoryt Philadelphia 18, Pennsylvania) 

Since 1883, when J. Kjeldahl (9) introduced his method for the deter
mination of nitrogen in certain compounds pertaining to the brewing 
industry, many improvements have been made to extend its usefulness 
for the analysis of nitrogen compounds in general. Investigators have 
studied innumerable phases of the problem with the object of increasing 
the accuracy and shortening the digestion time. Even today it is a subject 
of much interest to analytical chemists. 

In the investigation reported here, a study was made of the application 
of the Kjeldahl procedure to heterocyclic and other aromatic nitrogen 
compounds generally considered refractory. Many catalysts have been 
proposed and used in the Kjeldahl procedure, and it was hoped that 
through the study of these compounds, a better evaluation of catalysts 
could be made. Nicotinic acid was chosen for most of these studies, since 
it is a representative compound of this type, can be obtained pure, and 
meets most of the requirements of a primary standard. Particular atten
tion was given to the catalysts selenium, mercuric oxide, and potassium 
sulfate, together with times of digestion required for the determination 
of nitrogen by the Kjeldahl method. Neither copper nor any of its salts 
were included, since in previous work at this Laboratory (13), copper 
had no catalytic effect when used with mercury and was inferior to mer
cury when the two were used separately. 

The use of selenium as a catalyst was first recommended by Lauro 
(10,11), but later questioned by Osborn and Wilkie (14). Patel and Sreen
ivasan (15) studied the relatio~ship of selenium to the recovery of nitro
gen and to the loss of nitrogen. Sandstedt (18) reported low results for 
total nitrogen after prolonged digestion with selenium. Davis and Wise 
(6), Snider and Coleman (20), Dalrymple and King (5), and others 
reported similar losses of nitrogen, and concluded it does not appear 
practicable to employ selenium catalysts because digestion time would 
have to be determined and also controlled in order to obtain the maximum 
yield of nitrogen. Bradstreet (3, 4) also found progressively lower nitrogen 
values with increasing quantities of selenium. On the other hand, Illari
onov and Soloveva (8) stated that the catalytic action of selenium was 

* Presented at the Annual Meeting of the Association of Official Agricultural Chemists. held at Wash
inl'(ton. D. C., October 11-13, 1948. 

. t One of t.he LaboratorieR of the Bureau of Agricultural and Industrial Chemistry. Agricultural Re
Search Administration, U. S. Department of Agriculture. 
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proportional to the amount used. Furthermore, Davis and Wise (6) 
observed that selenium interfered when the amount of potassium sulfate 
exceeded 13 g. Shirley and Becker (19) reported that a mixture of selenium 
oxychloride and mercury is a satisfactory catalyst for the Kjeldahl nitro
gen determination of ring-type nitrogen compounds. This was likewise 
reported by Belcher and Godbert (2), who found that none of the cata
lysts they tried proved equal in efficiency to the selenium-mercury cata
lyst. 

In addition to having an efficient catalyst for the digestion of nitrogen 
compounds in the Kjeldahl method, it is important to have the proper 
amount of potassium sulfate. The first to recognize this was Gunning 
(7). Later Phelps and Daudt (16) stated that the amount of potassium 
sulfate and sulfuric acid in the presence of mercury determines the com
pleteness of the hydrolysis. 

Alcock (1) reported experiments which showed that a definite relation
ship exists between sodium sulfate, sulfuric acid, and digestion time in 
their effect on nitrogen recovery. 

PROCEDURE 

REAGENTS 

1. Catalysts.-Metallic selenium powder and mercuric oxide. 
2. Sodium hydroxide-sodium thiosulfate soln.-Mix ]00 ml of 50% sodium hy

droxide and 25 ml of 8% sodium thiosuliate soln. 
3. Indicator.-Mix 400 ml of 0.1 % methyl red dissolved in 95% ethanol with 100 

ml of 0.1 % methylene blue also dissolved in 95% ethanol. 
4. Boric acid. ~Dissolve 4 g of boric !\cid in 100 ml of distilled water. 
5. Standard acid.-O.l N hydrochloric add. 

The Kjeldahl method followed differed little from the one in common 
use. In addition to the sample, the digestion mixture consisted of sulfuric 
acid, potassium sulfate and 2 catalysts. A sample containing at least 30 
mg. of nitrogen was used so that 20 ml. or more of standard 0.1 N acid 
would be required in the titration. In all cases, the digestion was made in 
a 650-ml. Kjeldahl flask with 25 ml. of sulfuric acid, to which was added 
different amounts of potassium sulfate, mercuric oxide, and selenium. 
The mixture was digested for 1 to 8 hours with full boiling; chips were 
used to maintain uniform ebullition. The time of boiling had no relation 
to the time required to clear the solution. 

The digest was diluted with 250 ml. of distilled water, and made alka
line with sodium hydroxide-sodium thiosulfate solution; 5 g. of 20-mesh 
zinc granules were then added. The distilling apparatus used a modified 
connecting bulb (21) and a 500-ml. wide-mouth Erlcnmeyer receiving 
flask sealed with a trap (17). The condenser tube extended below the 
surface of the 100 ml. of 4% boric acid solution used as the trapping 
liquid. 
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RESULTS 

Figure 1 shows the effect on the recovery of nitrogen in nicotinic acid 
of varying amounts of selenium with three different weights of potasRium 
sulfate, with and without 0.4 g. of mercuric oxide. A digestion time of 
6 hours was used. 

These results indicate that to obtain theoretical recoveries of nitrogen 
with 5.5 g. of potassium sulfate, the optimum amount of selenium was 
between 0.25 g. and 0.40 g., whereas with 11.0 or 16.5 g. of potassium 
sulfate, less than 0.015 g. of selenium could be used. In the absence of 
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FIG. l.~R(:covery of nitrogen as affected by varying amounts of selenium 
with different amounts of potassium sulfate. 

mercury, as much as 1.50 g. of selenium to 11 g. of potassium sulfate gave 
incomplete recovery. 

These results indicated that some optimum ratio of selenium to potas
sium sulfate might be found. To determine this, studies were made with 
different amounts of potassium sulfate and 0.3, 0.03 and 0.015 g. of se
lenium. Figure 2 shows that the optimum amount of selenium decreases 
as the amount of potassium sulfate increases. However, with a prolonged 
digestion time, in this case 6 hours, it was easily possible to exceed the 
optimum amount of potassium sulfate to be used with 0.3 g. or 0.03 g. 
of selenium, with a resultant loss of nitrogen. The long digestion period 
of 6 hours was chosen so that any loss of nitrogen would be recognized as 
sLlch and not confused with incomplete digestion. The use of 0.015 g. 
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of selenium had little influence, since the recovery of nitrogen ~was essen
tially the same as when no selenium was used. Three-hundred~hs gram of 
selenium gave maximum recoveries when used with 11 g. of potassium 
sulfate but caused a loss of nitrogen with larger amounts. This increasing 
loss of nitrogen with increasing amounts of potassium sulfate, as would 
be expected, was more pronounced when larger amounts (0.3 g.) of se
lenium were used. 

From the preceding experiments, it appeared desirable to establish if, 
when large amounts of selenium (0.30 g.) and varying amounts of potas-
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FIG. 2.-Recovery of nitrogen as affected by varying amounts of potas
sium sulfate with different amounts of selenium. 

sium sulfate are used, there is some specific digesLion time in which 
theoretical or maximum recoveries of nitrogen can be obtained. Figure 
3 shows that for mixtures containing 0.3 g. of selenium and 5.5 g. of potas
sium sulfate, 99.8% of the nitrogell of nicotinic acid is recov~red after 
6 hours digestion, and that there is no apparent loss of nitrogen after 7 
and 8 hours. With larger amounts of potassium sulfate, 11 to 15 g., Lhe 
maximum but less than theoretical recovery of nitrogen occurs with a 
digestion time of between 2 and 4 hours, and a loss of nitrogen occurs with 
longer periods. Since the maximum recovery with 11 or more g. of potas
sium sulfate and 0.30 g. of selenium was less than theoretical, and since 
the recovery diminished with longer digestion periods, it was decided that 
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for all future experiments a smaller amount (0.03 g.) of selenium should be 
used. 

It was indicated in Figure 2 that theoretical recoveries of nitrogen could 
be had without the use of selenium, but there was no indication as to the 
effect of digestion time on the recovery. A series of determinations was 
therefore made with varying amounts of potassium sulfate, and 0.4 g. 
of mel'curic oxide with digestion times of 1 to 8 hours. A parallel experi
ment was made in which 0.03 g. of selenium was added to the digestion 
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mixture. The results of these two experiments are shown in Figures 4 
and 5, respectively. 

A comparison of Figures 4 and 5 shows that the best digestion mixture 
contained 15 g. of potassium sulfate, 0.4 g. of mercuric oxide, and no 
selenium, since it required the shortest digestion period (2 hours) for 
complete recovery of nitrogen and prolonged digestion caused no loss 
of nitrogen. With low concentration of sulfate salts, selenium caused a 
somewhat more rapid rate of nitrogen recovery, whereas with higher 
concentrations the reverse was true. 

In all the preceding experiments, the amount of mercuric oxide, 0.4 
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FlO. 5.-Recovery of nitrogen as affected by varying the time of digestion with differ
ent amounts of potassium sulfate with selenium in the mixture. 



124 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No. 1 

g., was chosen arbitrarily. Experiments were therefore made, as shown 
in Figure 6, to determine the effect of varying the amount of mercuric 
oxide. For digestion mixtures containing 15 g. of potassium sulfa,te and 
no mercuric oxide, less than 55% of the nitrogen was recovered with a 3-
hour digestion. The amount of mercuric oxide required with this quantity 
of potassium sulfate to give complete recovery of nitrogen was not critical, 
since as little as 0.1 g. or as much as 1 g. gave equally satisfactory results. 
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FIG. 5.-Recovery of nitrogen as affected by varying the amounts of mercuric oxide 
with different amounts of selenium and potassium sulfate. 

For the smaller amount of potassium sulfate, theoretical recoveries were 
obtained only when more than 0.6 g. of mercuric oxide was used. The 
presence of selenium prevented the complete recovery of nitrogen with 
all amounts of mercuric oxide used. 

Table 1 gives the results of the analyses of other refractory nitrogen 
compounds. With the digestion mixture consisting of 15 g. of potassium 
sulfate, 0.4 g. of mercuric oxide, and 25 ml. of sulfuric acid, and a digestion 
time of 3 hours, the amounts of nitrogen recovered were in close agreement 
with the theoretical values. 

The preceding experiments showed that a simple digestion mixture of 
potassium sulfate, mercuric oxide, and sulfuric acid was sufficient for 
refractory compounds, but it was not certain what would happen to a 
less refractory material when digested for 3 hours or longer. Table 2 
shows the recovery of nitrogen from S-benzyl thiuronium chloride with 
!- to 6-hour digestion periods. Complete recovery of nitrogen was ob-
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TABLE I.-Per cent nitrogen found in several typical 
refractory nitrogenous compounds 

NITROGEN 

FOUND BY Al-ALYBIS 

A B 

per cent per cent 

Tryptophane 13.60 13.60 
Histidine monohydrochloride 19.91 19.93 
Lysine monohydrochloride 15.24 15.24 
£-hydrO}.:y quinoline 9.61 9.62 
Nicotinic acid 11.38 11.40 

--

THEOnioiTICAL 

VALUE 

---'"-" 
pur cent 

13.72 
20.0.5 
15.34 
9.65 

11.38 

TABLE 2.-Per cent nitrogen recovered from S-benzyl thiuronium chloride* 
using the potassium sulfate-mercuric oxide digestion mixture 

DIGESTION TIME, HOURS 

0.5 
1 
2 
3 
4 
5 
6 

• Theoretical nitrogen value, 13.82. 

NITnOGEN ItECOVEnE:J 

per cent 

13.81 
13.82 
13.85 
13.83 
13.84 
13.82 
13.83 

tained after half an hour of digestion, and there was no appreciable loss 
up to 6 hours. 

DISCUSSION 

These experiments have demonstrated that the time of digesLion and 
the amounts of potassium sulfate and of mercuric oxide used have an 
interrelated effect on the loss of nitrogen when selenium is present. This 
may be the reason that many have inaccurately defined the cause of in
complete recovery of nitrogen when selenium was used in the digestion 
mixture. Since selenium (1) may cause either incomplete recovery of 
nitrogen or a diminished rate of recovery, and (2) requires a specific time 
of digestion, its use cannot be recommended. 

When selenium is omitted from the digestion mixture, the amount of 
potassium sulfate, mercuric oxide, and the time of digestion are not criti
cal, insofar as loss of nitrogen is concerned. It was pos~ible, therefore, to 
increase the amount of potassium sulfate so that complete recovery was 
obtained in 2 hours with no loss of nitrogen on prolonged digestion. 



126 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No.1 

For the complete recovery of nitrogen from all kinds of materials which 
may contain refractory nitrogenous compounds, it is recommended as a 
general procedure that a digestion mixture consisting of 25 ml. of sulfuric 
acid, 15 g. of potassium sulfate, and 0.6 g. of mercuric oxide be used, with 
a digestion time of 3 hours. This method, which is a result of the studies 
reported here, is essentially the same as the A.O.A.C. method (12), and is 
further proof of its general applicability. If the 15 g. of potassium sulfate 
is carefully measured, 0.4 g. of mercuric oxide is more than sufficient, as 
shown in Figure 6. However, if less than 15 g. is added, as is often 
the case, 0.6 g. of mercuric oxide should be used. 

In Figures 4 and 5 the curves for 9 and 11 g. of potassium sulfate, both 
with and without selenium, almost coincide, whereas the similar paired 
curves for 13 and 15 g. are markedly different. This peculiarity may ex
plain why different analysts, using presumably the same Kjeldahl method, 
often obtain different results for refractory compounds. Since potassium 
sulfate is usually measured by volume instead of by weight, it would be 
possible for one analyst to add 13 and the other 11 g., and each think that 
he was following the procedure rigorously. Should both use a 4-hour di
gestion, one would obtain complete recovery and the other only 92 to 
95% recovery. 

The desirability of using a mercury compound as a catalyst is beyond 
question. The omission of mercuric oxide from the digestion mixture 
always causes incomplete recovery of nitrogen from nicotinic acid. With 
high concentrations of potassium sulfate, as little as 0.1 g. of mercuric 
oxide is sufficient. 

SUMMARY 

Complete recovery of nitrogen can be obtained from heterocyclic 
nitrogen ring compounds by the Kjeldahl method. The only catalysts 
required are mercuric oxide and potassium sulfate, used in the ratio 
of 0.6 to 15 g., with 25 m!. of sulfuric acid, and a digestion time of 3 hours. 
Because of the danger of loss of nitrogen when selenium is present, the 
use of selenium as an additional catalyst cannot be recommended. 
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A NEW METHOD FOR DETERMINING THE BOILING 
RANGE OF PSEUDOCUMIDIKE IN FD&C RED NO. 1* 

By KENNETH A. FREEMAN AND LEE S. HARROW (Cosmetic Division, Food 
aud Drug Administration, Federal Security Agency, Washington, D. C.) 

FD&C Red No.1 is one of the colors certifiable by the U. S. Food and 
Drug Administration for use in foods, drugs, and cosmetics. In order to 
be certified, the color must meet the specifications set forth in the Coal-Tar 
Color Regulations (1). One of the specifications states that the boiling 
range of crude pseudocumidine used in the production of the color, or of 
the pseudocumidine obtained by the reduction of the color, must be in 
the range of 220-245°C. 

The Official and Tentative Methods of Analysis of the Association of 
Official Agricultural Chemists, Sixth Edition (2) gives a tentative method 
for this determination. This method involves reduction of the FD&C 
Red No.1 with stannous chloride and hydrochloric acid, addition of excess 
sodium hydroxide, and separation of the free amine by means of steam 
distillation. The amine is finally rccovered by ether extraction from the 
distillate. Experience has shown several objectionable features in this 
illAthod. 

(a) Irritating HCI fumes are produced during the reduction. 
(b) Unless the addition of sodium hydroxide to the reduction mixture 

is very cautiously carried out the reaction mixture spatters. 
(c) Low yields of pseudocumidine are produced. 
(d) The method is very time-consuming. 
In order to overcome these objections, a means was sought for making 

this determination by another method. Mr. L. Koch (3) of H. Kohnstamm 
and Company, Inc., suggested the use of sodium hydrosulfite in alkaline 
solution as the reducing agent. This procedure was found to be superior 
to the stannous chloride method. Certain modifications were made to 
provide simultaneous reduction of the color and recovery of the pseudo-

* Presented at the Annual Meeting of the Association of Official Agricultural ChemisLs, held at Wash
ington, D. C., October 11-13, 1948. 



128 ASSOCIATION OF OFFICIAL AGRICULTURAL CHEMISTS [Vol. 32, No. 1 

cumidine. A modified semi-micro distillation procedure for determining 
tho boiling range of the pseudocumidine has also been developed. 

METHOD 

APPARATUS 

Stearn distillaLion.-A three-liter, two-neck, round bottom flask; ono nock is 
fi,ted with a dropping funnel; the other with a steam distillation trap which has an 
inlet for live sLeam and which is connected to a water-cooled condenser. 

Fractional'ing apparat1!s.-A 25 ml round-bottom flask fitted with an insulated 
distilling column, 10-12" long and !." inside diam.) packed with 24" of approximately 
24 gaugc nichrome wire coiled inside the column in the manner described by Pod
bielniak (4). An insulated Vigreau column of approximately the same dimensions is 
also suitable. Provide the column with a 200-260 c C Anschutz thermometer. 

REAGENTS 

Sodium hydrosuljiie.-Reagent grade, saturated soln (ca 30%). 
Dissolve ca 100 g of color in 2 liters of hot wat,er contained in tho round-bottom 

flask of Lhe stcam distillation apparatus. Add 10 g of sodium hydroxide and heat the 
soIn to boiling, then while passing live steam thru the soln at a rato that will pro
duce 5-10 m] of distillate per min., add the sodium hydrosulfite soln dropwise by 
means of the dropping funnel until the red color disappears (the soln will then be a 
light yellow-brown). Continue the steam distillation until no more oil distills. Ex
tract the distillate with four 20 ml portions of ether and wash the extracts several 
times with 10 ml portions of water. Evaporate the major portion of the ether on a 
steam bath and dry the residue over sodium or potassium hydroxide pellets. Filter 
the residual soln into the 25 ml round-bottom flask of the fractionating apparatus. 
Heat cautiously with a heating mantle or a water bath until all the ether has been 
removed; then continue heating with a Wood's metal bath or an equivalent constant 
temperature bath. Record the first point of constancy in the temperature rise as the 
initial boiling point. The final point is taken as the maximum temp. obtainable. 

EXPERIMENTAL 

A commercial sample of "liquid pseudocumidine" was distilled and 
the fraction boiling from approximately 218-240°C. was reserved. This 
material was kept for 24 hours over sodium hy<iroxide pellets and then 
divided into two portions. The boiling range of one portion was deter
mined using the apparatus suggested under "Method." 

A quantity of FD&C Red No. 1 was prepared from the second portion 
employing the following procedure: 

Dissolve 27 g of crude pseudocumidine (0.2 mol) in 150 ml of 6 N HCI contained 
in a 600 ml bealmr. Place the beaker in an ice bath and add 65 g of crushed ice to 
the soln. Add 100 m! of a cold 21 % soln of sodium nitrite, and hold at 5°C. or below. 
At the end of onc hour add small portions of sulfamic acid until a negative test is 
obtained with sta,rch-iodide paper. 

Place in a 2-liter beaker 15 g of sodium carbonate, 15 g of sodium acetate, 6 ml 
of 30% sodium hydroxide, 67 g of R-salt, and 1 liter of water. When all material 
is in solution, cool to 5'C. and add the cold diazonium soln from above. Stir for 30 
min. holding the temp. at 5°C. or below; then allow the soln to warm to room temp. 
Heat on steam bath for four hours) cool) and filter. Dry the dye at 135°C. for six 
hours. By this method a yield of 86 g was obtained (86% of theory). 
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This color was then reduced according to the proposed method and the 
boiling range of the resulting pseudocumidine was determined. The re
sults are shown in Table 1. 

BOILING RANGE 

Initial-220°C. 
220-225°C. 
225-227·C. 
227-Upper Limit 

TABLE 1 

% DISTILLED ORIGINAL 

8 
55 
17 
19 

RECOVERED MATEmAL 

10 
.50 
20 
20 

The boiling range of the original material was 218.0°0. to 232.4°0. and 
that of the recovered material was 218.2°e. to 231.9°e. 

DISCUSSION 

The proposed method has been employed in the Oolor Certification 
laboratories for a period of several months. This experience has shown 
that the method eliminates the objections of the older method. All of the 
non-volatile reduction products are soluble in the solution employed. The 
use of hydrochloric acid is avoided entirely. Neutralization of the reduc
tion mixture is not necessary because the reduction is accomplished in 
basic solution. The time consumed is greatly reduced, since the reduction 
of the dye and distillation of the pseudocumidine are occurring simul
taneously. 

The entire reduction and steam distillation process is carried out in a 
single piece of apparatus, thus eliminating transfer of material from one 
apparatus to another (with the consequent loss of material and time 
consumption) . 

SUMMARY 

A method has been proposed for the evaluation of the boiling range of 
pseudocumidine in FD&O Red No.1 (Ponce au 3R). The intermediate is 
recovered from the color by reduction with alkaline sodium hydrosulfite. 
The boiling range is determined by a semi-micro fractionating apparatus 
fitted with an Anschutz thermometer. Experience has shown that the 
method is more reliable, shorter, and more convenient than the method 
given in Methods of Analysis. 
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SPECTROPHOTOMETRIC ANALYSIS OF D&C RED 
No. 19 (RHODAMI::-iE B)* 

By MEYER DOLINSKY (Cosmetic Division, Food and Drug Administra
tion, Federal Security Agency, Washington, D. C.) 

One of the specifications (1) for certifiable samples of D&C Red No. 
19 is: "Pure dye (as determined by titration with titanium trichloride), 
not less than 92.0 per cent." The titanium trichloride titration is not very 
satisfactory since it gives variable, and generally high, results. It was 
decided, therefore, to study the spectrophotometric analysis of this color, 
since it appeared that the spectrophotometric determination might be 
more accurate and precise than the titration method. 

As in previous investigations (2) (3») samples sufficiently pure to serve 
as standards were prepared and spectrophotometric data obtained on 
solutions of these samples. From these data, the applicability of Beer's 
law was checked, the location of the absorption peak was determined, 
and the extinction ratio at arbitrarily selected wave lengths was calcu
lated as an aid in the identification of the color. 

EXPERIMENTAL 

All optical measurements were made with a General Electric recording 
spectrophotometer equipped with slit adjustments for an 8 millimicron 
wave length band. To minimize the effect of the fluorescence of the dye, 
the cells containing the solutions used in this work were placed at the 
forward end of the transmission compartment, approximately five inches 
from the integrating sphere. Calculations indicate that under these con
ditions less than one per cent of the fluorescent light emitted by the 
sample should reo,ch the integrating sphere. 

Melting points were taken on a Fisher melting point block. 
Preparation of Standmd Samples.-30 grams of phthalic anhydride 

(sublimed), m.p. 130.5°C. (literature, 130.8°C.») was fused with 24 grams 
of m-diethylaminophenol (recrystallized twice from methanol-water and 
once from chloroform-petroleum ether), m.p. 72-72.5°C. (literature 76°C.), 
at 165°C. for five hours (4). The Rhodamine B phthalate obtained was 
treated with ammonium hydroxide and the color base extracted from the 
ammonium hydroxide solution with several portions of benzene. The 
D&C Red No. 19 was extracted from the ben zene with several portions 
of hot (1 +4) hydrochloric acid and allowed to crystallize. 

(a) Part of the D&C Red K o. 19 was recrystallized hvice from (l +8) 
HeI; once from (1+20) HCI, and dried at 80°C. to give a product which 
softened at 185°C. and melted at 193-195°C. 

(b) A portion of the crude D&C Red No.1 9 was converted to the color 

* Pr('::1ented ~~ the Annual Meeting of the Association of Offichl Agricultural Chemi~ts~ held at Wush
ingLon, D. C., OcLober 11-13, 1948. 
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base by precipitation from solution with sodium hydroxide. The base was 
recrystallized three times from ether and dried at 135°C. to giye a prac
tically colorless (very light pink) product which Inelted slmrply at 165°C. 
(literature 165°C.). (5) A separate portion of the color base recrystallized 
twice from methanol-water had the same melting point and shmved 
identical spectrophotometric characteristics. 

(c) Part of the crude Hhodamine B phthalate was recrystallized three 
times from alcohol and dried at 135°C. to give a product melting at 
212°-214°C. 

Analytieal data OIl the purified compounds are 8hown in Table 1. 

TABLE I.-Analytical data 

Purified D&C Hed No. 19 

Purified lJ&C Hed :'\0. 19 
Color Base 

Purified Hhodaminc B 
Phthalate 

-------------

NI'rltOGEN (KJELDAHL) CI-lL0RINE 

_ ~~~~CULAT~_I~UND ~ __ ~~~.~~~~~r~I~I~oUN_D _ 

I 
per cont PCT cud 1m" ('cut I pcr cud 

5.8ii .5 _ 79 7 A 7.:3 

fi.:30 

4.60 4.55 

Spectrophotometric Data 

(a) A sample of the purified color base, weighed on a semimicro balance, 
was dissolved in exactly 1000 m!. of (1 +999) HC!. Aliquot portions of this 
solution were diluted with (1 +99) NH10H to give the solutions for spec
trophotometric examination. (All solutions \vcrc allowed to stand for 
approximately one hour at the temperature of the room in whieh the 
optical measurements were made, before being made to volume.) Typical 
results are shown in TaLle 2 and typical curves in Figure 1. 

CURVE NO. 

(FIG. J) 

2 
:3 

TABLE 2.-Extinction values of purified D&C Red 11'0.19 
color ba.se in dilute ammon'ia 

CONC1<:NTRATION 

MG./LI'£EH 

1.03 
2.06 
4.11 

0.260 
0.516 
1.0:3;) 

Average 

CONC};NTRATION 

Calculated as the hydrochloride Average _ ........... _ 

0.2.52 
0.2.51 
0.21)1 
0.2.51 
o .2:3:3 

(Extinetioll values are corrected for a ::ligna! Lunar White Glass H-G946236 reading 
of 1.0.50.) 
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FrG. I.-Absorption Curves of Purified D&C Red No. 19 Color Base in Dilute 
Ammonia. 

Curve 1-1.03 mg./liter. Curve 3-1.11 mg./litcr. 
Curve 2-2.06 mg./liter. Cells -1 em. 

A = Corning Didymium Glass .512,6.0 mm. (Absorption peaks at 100.-1, '111.4, 477.1, 
529.0, and 68'1.8 m",). 

B = Corning Didymium Glass 592, 4.02 mm. (Absorption peak at 583.7 m",). 
C = Signal Lunar While Glass-H-6946236. 

(b) A sample of the purified D&C Red No. 19, weighed on a semimicro 
balance, was dissolved in exactly 1000 ml. of distilled water. Aliquot 
portions of this solution were then diluted with (1 +99) NH40H to give 
the solations for spectrophotometric examination. Typical results are 
shown in Table 3. 

TAB1.E B.-Extinction values of purified D&C Red No. 19 in dilute ammonia 

cun:vt: NO. 

1 
2 
3 

CONCENTRA.TION 

MG./r.I'1'J!]R. 

1.18 
2.37 
4.73 

0.278 
0.553 
1.093 

Average ........... _ ... . 

CONCENTltATION 

0.236 
0.233 
0.2:31 
0.233 
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(c) A sample of thc [)mified Hhodamine 13 phthalate "'eighed on a 
semimicro balo.nc(" WitS dissolved in exactly JOOO m!. of (L+99) He!. 
Aliquot portions of this Rolution were then dilllted with (l +49) NI-Ll)H 
to give; the solutions for spcc:trophotometric: eXamiJl~ltiC)]l. Typic;al rcsuli s 
are ~h()\Yll ill Tallie, Lj. 

cuny}; NO. 

1 
2 
3 

TAilLE 4.-Exl'incl'ion values of pUTiJicd nhutiam'ine lJ 
phthalate 'in dilule ammonia 

cr)N(:F:NTHA'l'ION 

~!G,/Ll'l'10l{ 

1.51 
3.08 
6.15 

0.282 
0.564 
1.118 

Avel'a~e ............. . 

CONCLNTftATION 

Calculated as hydrochloride Average ............. . 

0.183 
o .18;i 
0.182 
0.183 
0.2:12 

(d) To equal aliquots of a master solution of the color, acid, alkali or 
buffer was added and the solution then diluted to a dcfinitc volumc. 
The pH vailles of these solutions \yere determined, using a gln.S8 cleetl'ode 
pH meter, and the absorption curve run. The results are given in Table 
5 and Figure 2. 

TABLE !J.-A.vsorption curves oj D&C Red No. 19 in aqueous solub:on at 
variolls pH levels (cone. =3.1313 1n(j.jlitel') 

CURVE NO. ABSORPTION 
EAb;;orbtion :Maximum 

(,'w.2) 
pH 

PEAK 
OONCENTRATION 

... _--_._ .. __ . 

1 13.1 553 0.233 
2 7.1 553 0.233 
3 6.0 553 0.233 
4 3.5 554 0.228 
5 1.4 550 0.206 

DISCUSSION 

The absorption curve of D&C Red No. 19 in neutral or basic solution 
8hows a sharp peak at 553 ± 2 mil ,yith a "shoulder" at 520 mM. In strongly 
acid solution the peak shifts to 556 mil and the extinction per milligram is 
slightly 10\Yer. 

Solutions of the ()olor in dilute ammonia follow Beer's law to within 
± 0.36% if the effect of the fluorescence of the solutious is eliminated. 
When the effeeL of the fluorescence is not eliminated, the results at concen
trations giving a density of about 1.0 may deviate as mu()h as 4% from 
Beer's law. The average extinction per milligram per liter for the color in 
dilute ammonia solution at 553 mil was fonnd to be 0.233. This figure i~ 
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FIG. 2.-Absol'ption Curves OJ D&C Reel No. 19 in Aqueous Solution at Various 
pH Levels (Cone. =3.66 mg.jliLcl'). 

Curve I-pH 13.1 
CUI've 2-pI-I 7.1 
CUI've 3-pH 6.0 

A = Signal Lunar White Glass-1I-6946236. 

Curve 4-pII 3.5 
Curve 5-pI-I 1.4 
Cells -1 em. 

based on the results of twenty-five determinations. The average deviation 
from this figure was 0.43% and the maximum deviati.on 1.07%. 

Variation of the amount o[ concentrated ammonium hydroxide in the 
solution [or spectrophotometric analysis from 1 ml to 10 ml pel' 100 ml 
of solution did not change the spectrophotometric r-hfLl"fLcterlRtics. Solu
tions stored for twenty-four hOllrR gayc C11l'ves identical with those of 
freshly prepared solutions. 

APPLICATION TO COMMERCIAL SAMPLES 

Three commercial samplcs of D&C Reel ]\\ o. H) \H)l'C analyzed spectro
photometrically, following the procedure described for the sLandard 
samples. The data are shown in Table 6. 

A commercial sample of D&C Red No. 19, Aluminum Lake, was ana
lyzed spcctrophotometrically by dissolving a sample in (I -1-' J 9) Hel and 
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TABLE 6.-Analysis of commercial samples of D&C Red No. 19 

Emm.u DYE DYE BY DYE r'ROY 
CONCENTRATION 

SAMPLE 
MG./LITER 

(IN DILUTE SPECTROPHOTO- TITRATION NITROGEN 

AMMONIA) METRICALLY 't\-'1TH TiCl, CO::'7E::fT 

per cent per CC.'tt per cent 

D&C Red No. 19 4.0 0.901 96.6 Variable 96.8 
(97-105) 

D&C Red No. 19 4.0 0.886 95.0 98.5 94.4 
D&C Red No. 19 4.0 0.904 97.0 95.6 99.6 
D&C Red ~o. 19 20.0 1.126 24.2 23.0 

AL Lake 

diluting the solution with (1+99) NH40H to a suitable concentration of 
the dye. The result obtained is included in Table 6. 

SUMMARY 

Spectrophotometric data obtained from dilute aqueous solutions of 
purified D&C Red No. 19 are presented. Beer's law is shown to be ap
plicable to dilute ammoniacal solutions containing one to five mg. per 
liter of dye. The average extinction per mg. per liter is 0.233 ± 0.001 at 
553 mfJ-. The extinction ratio E52oIDljE553ml' is 0.36 ± 0.01. These data are 
applied to the determination of "pure color" in commercial samples of the 
color and a color lake. 
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DETERMINATION OF CARBON BLACK I~ CHOCOLATE 

By ALBERT P. SIDARAS (Walter Baker Chocolate and Cocoa Division of 
General Foods, Dorchester 24, Massachusetts) 

SUMMARY 

A method has long been needed for the determination and detection of 
carbon black in chocolate (when present). Such a method has been devel
oped at the Walter Baker Laborat.ory. 

This procedure for carbon black detection and quantitative estimation 
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has proven to be very satisfactory. It involves nitration, acetylation, and 
solvent washing, which leaves the carbon free so that it can be deter
mined by gravimetric analysis. This method is sensitive to one part carbon 
black in 100,000 parts of chocolate. 

INTRODUCTION 

For some time some chocolate manufacturers had used carbon black 
in the formulation of their products, the purpose of which was to darken 
the chocolate without the use of dutched liquor, which imparted an un
desirable flavor. The standard for chocolate products adopted by the 
Federal Security Administration on Dec. 6, 1944, do not include carbon 
black as an ingredient. For this reason it becomes an adulterant and a 
method for its detection and determination is required. 

It was originally thought that if the cacao coloring matter could be 
easily removed from the chocolate, then the carbon black in the chocolate 
could be detected microscopically. With this in mind the following two 
approaches to the problem were tried but proved to be unsuccessful. 

(A) Digestion wiLh acid and alkali similar to the crude fiber procedure 
but with increased concentration of acid and alkali and longer digestion 
periods. 

(13) Successive digestion with various solvents, viz, (1) diethyl ether, 
(2) water Soxhlet extraction, (3) acidified alcohol Soxhlet extraction, (4) 
refluxing with 5% sodium hydroxide, centrifuging, and decanting liquor; 
repeating thc sodium hydroxide operation with the residue until the 
residue becomes colorless. 

At this point it was realized that an entirely different approach would 
be necessary and to detect carbon all other matter would have to be re
moved. To this end the following three techniques were tried. These 
techniques were based on procedures used to determine carbon black in 
rubber.* 

(A) Nitration with nitric acid (after fat removal) followed by water 
flotation. 

(B) Nitration with nitric acid followed by potassium hydroxide fusion. 
(C) Nitration with nitric acid followed by acetylation. 
Procedure (A) was satisfactory for a qualitative but not for a quantita

tive test and, therefore, was discarded. 
Procedure (B) was too hazardous and costly :;;0 was not given further 

consideration. 
Procedure (C) was the method that was finally adopted as most suit

able. 
METHOD 

Introduce into a 250 mL flask 100 gm. of the chocolate sample in a molten sts.te, 

* Ind. Eng. Gh",,,. A nal. Ed., 9,278 (1937). 
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and of temp. ca 40°C. To this add 100 ml of petroleum ether, stopper, and shake 
the flask until chocolate is completely dispersed in ether. Filter this mixture thl'u 
an S&S #589 Black Ribbon paper (15 em) in a Buchner funnel. (This filter paper 
should be moistened first with distilled water, the excess of which should be drawn 
off, as it tends to retard the filtration rate.) Turn off the vacuum after the first por
tion of ether has passed thru. Soak the residue in the funnel and wash with 3 succes
sive 100 ml portions of petroleum ether, and draw off the ether by vacuum !tHer 
each soaking and washing. Dry the filter cake by leaving the vacuum on !tfter 
the final washing. (At this point, the residue should be completely defatted. If there 
should be a small amount of petroleum ether present in the filter cake it will not in
terfere with the nitration procedure to follow.) Transfer the filter cake and p!tper 
(the paper will not interfere with the nitration) from the funnel qualltitatively into 
a 2-litcr beaker and break the filter cake into lumps the size of a pea (Hood Opera
tion). Add 100 ml of 16 normal nitric acid all at once. Stir this mass unUl it is com
pletely mixed with the acid. In about 4-5 min., the mass will start to froth lLnd give 
off nitrogen dioxide. At this point place the beaker into an ice bath until the frothing 
stops. During this period, occasional stirring will be required so as to prevent the 
froth from climbing over the sides of the beaker. When all activity has ceased, 1'8-

move the beaker from the ice bath (9-13 min.) and place it in a hot water bath 
(100°C.). Cover the beaker with a watch-glass and allow the digestion to continue 
until very little nitrogen dioxide fumes are given off. When this point is reached, fill 
a 100 ml pipet with l6 normal nitric acid and wash down the side of the beaker and 
the stirring rod. When the acid wash is completed, cover the beaker again and con
tinue the acid digestion on the water bath until a small volume of fumes is given off. 
When this occurs, remove the beaker from the hot water bath and dilute the nitra
tion mixture with 100 m!. of cold, distilled wlLter. Filter this mixture completely 
thru an S&S #589 Green gibbon filter paper (18.5 em) in a Bunsen funneL When the 
filtration is complete, wash the residue 3 times only, with boiling distilled water. (A 
fourth washing generally starts to plug the paper.) During these washings, dircct 
the jet of water at the bottom of the filter so as to break up the pulpous skin that 
forms on the lower part of the filter paper. (Do not try using vacuum for this filtra
tion as it will plug the filter.) 

(If the residue at this point is gray or black, then there is definite indication that 
carbon black is present. For qualitative work, the procedure carried this far would 
be sufficient to indicate carbon.) 

For quantitative results, scrape the residue from the fIlter paper in the qualita
tive procedure into a 300 ml glass-stoppered iodine number flask (Cenco #14920), 
and wash the remaining material on the paper into the 11ask with a jet of diethyl 
ether. Evaporate the ether on a hot water bath, using a dry air jet to facilitate the 
removal of ether fumes. When the evaporation is complete, scrape down the sides of 
the flask and finish drying any retained moisture in an oven ttt 120°C. 

When the residue is thoroly dry, add a cold mixture of the following reagents 
which have been previously mixed: 75 ml95.5% ttcetic acid; 75 ml acetic anhydride; 
and 10 ml of sulphuric acid (cont.). Stopper the flask and with occasional shaking 
let this mixture stand at room temp. or at an elevated temperature of 43°C. until the 
pulp has made complete solution. At this point, the lLnalyst should be absolutely 
certain that this pulp is in complete solution for, unless it is, it will make an errol' 
in the amount of carbon black finally determined. (Several hours may be required 
for complete acetylation.) 

Dilute this acetylated mixture with 75 ml of 99.5% of acetic acid and filter thru 
a Gooch crucible which has a heavy asbestos mat. (This crucible should have been 
previously ignited at 800°C.) After this mixture has completely filtered, wash it 
with 99.5% acetic acid until the filtrate shows no color; then wash it twice with 
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chloroform and only twice with boiling, distilled water. Dry at 120°C. for two hours 
or until constant. Cool in desiccator and weigh. 

Ignite the crucible and residue from the acetylation in a muffle furnace at 800°C. 
for two hours after the furnace has come up to temperature. At the end of the igni
tion period, remove the crucible to a desiccator and allow it to cool, and weigh for 
loss. Subtract this weight from the previous weight, and the loss in weight is the 
carbon if all the pulp has gone into solution previously. 

DISCUSSION 

To save time and avoid possible error it was first thought that the filter 
paper might be included in the acetylation procedure. But when this 
procedure was followed it was found to bc objectionable because of the 
increase in digestion time and the error caused in the final results. 

The final procedure and duplicate samples of the chocolate used at 
Walter Baker Laboratory were submitted to the Central Laboratories of 
the General Foods Corporation for collaborative work and evaluation. 
The results checked closely. 

The chocolate used in all these experiments contained 25.7 mg of carbon 
black per 100 g. 

TABLE 1 

Analyst Amt. of carbon in mg/l00 g of choc. 

No. 1.-28.8, 30.4, 26.1, 25.1, 30.1, 26.0,30.1,26.0,30.5,26.7,26.0, 
30.5,26.0,30.5,26.0,26.7,25.9,26.2,27.0,26.5, 25.9, 26.2. 
25.5,26.3 

No. 2.-25.0, 27.0,30.5 

TABLE 2 

The averag3 carbon for Analysts No.1 and No.2 in Laboratory 1 was 28.2 mg. 

Range of Weight-5.5 mg. 
St.d. Deviation-loS8 mg. 

CONCLUSION 

This method is satisfactory for the detection and estimation of carbon 
black in chocolate. The accuracy of this method depends largely upon the 
complete digestion of the pulp during the acetylation and may be said to 
be == 5 mg. if all conditions have been fulfilled. 
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A VOL"GMETRIO METHOD FOR THE DETERMINATION 
OF MAGNESIUYI* 

By L. J. HARDIN and W. H. MAcINT'IgE (The University of Tennessee 
Agricultural Experiment Station, Knoxville, Tenn.) 

It is to be expected that the trend toward guarantee of magnesium 
contained in fertilizers will result in the necessity for determination of that 
element in fertilizer control. This development will call for many addi
tional magnesium analyses in the laboratories of manufacturers and state 
control officials. The factors of time and convenience then will concern 
all fertilizer chemists. 

The conventional gravimetric method (1) for the determination of 
magnesium is slow. Even when several samples are analyzed simultane
ously, the unit time required is large and the final result cannot be ob
tained conveniently in less than 30 hours of lapsed time. In case a separa
tion from calcium is necessary, a still longer period is required. As the 
ignition step of the gravimetric procedure, several hours are required to 
bring the electric fu'rnace to the requisite 1000°C., at which it must be 
held for 1 hour, and to cool and weit';ht the ignited precipitate. Therefore, 
any time-saving modification in the last stage of the determination 
,v-ould be helpful. 

The precipitation of magnesium as magnesium ammonium phosphate 
has been adopted universally as the analytical standard, and no modifi
cation of that step was attempted. There is a volumetric procedure, (2) 
however, whereby the precipitate of magnesium ammonium phosphate is 
filtered by gravity, washed with ammonium hydroxide, air-dried to 
remove ammonia and the filter then is returned to the beaker where it is 
titrated with 0.1 N acid. As an alternative, the filtration is made onto a 
Gooch crucible where it is washed with ammonium hydroxide and with 
alcohol. The precipitate is then dissolved from the crucible by means of 
0.1 N acid and the resultant solution and washings are back titrated. 
Using either alternative, this procedure is somewhat shorter than the 
one in which the precipitate is ignited in the furnace, although the drying 
requires considerable time and the dried precipitate does not undergo 
dissolution readily in the 0.1 N acid. 

In the attempts to shorten the time for the magnesium determinations, 
the final steps of the established gravimetric and volumetric procedures 
were subjected to four variations. These were (a) filtration by suction on 
a weighed fritted glass crucible of "G" porosity and drying in an atmos
phere of .50 per cent relative humidity (induced by means of 43.5 per 
cent H2S04 in a desiccator) after which the dried MgNH4P04 · 6H20 was 
,veighe'd; (b) procedure as in ea), but dried at 40°C. and Lho MgNH4P04 

* Presented at the Annual Meeting of the Association of Official AgricultUral Chemists, held at Wash
ington, D.C., October 11-13, 1948. 
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·6H20 weighed; (c) filtration by suction on a weighed fritted crucible of 
"G" porosity and ignition at 5000 e; Cd) filtration by suction on a pad of 
filter paper pulp in a Shimer tube, the precipitate washed five times with 
1+ 19 NH40H and then four times with neutral 95 per cent alcohol. The 
pad that contained the alcohol-washed precipitate then was transferred 
from the filter tube to the flask or beaker in which the precipitation was 
made, and disintegrated by means of a jet of water. After the addition 
of 0.5 ml. of Bromcresol green indicator (0.2 per cent) and a 5 ml. excess 
of 0.1 N acid (HCI or H2S04) the thoroughly mixed solution-suspension 
was allowed to stand 15 minutes in an atmosphere free of fumes, and then 
back titrated with 0.1 N NaOH (0.05 N NaOH may be preferred). Ap
pearance of the initial medium green (pH 4.6) has been found to be the 
correct end-point. A reference color standard, prepared with the same 
amount of indicator and filter paper suspension, is helpful in recognizing 
the end-point. The net titer of 0.1 N acid times 2.015 gives mgm of MgO. 

ANALYTICAL RESULTS 

The results presented in Table 1 were obtained by means of the several 
modifications in the analysis of aliquots of a 5-gram per liter soluti0n 
of magnesium nitrate prepared by use of the hexahydrate. The com-

TABLE I.-Comparison of reguZts obtained by means of four modified procedures for 
the determination of magnesium with those obtained by means of the 

standard gravimetric and volumetric procedures 

MgO VALUll:S 

A.DDED (a) 
GRAVI- VOLU- IIfETHOD METHOD METHOD METHOD 

:'.'>~l!:TRTC (b) METRIC (e) I (d) II (e) III (f) IV (g) 

mums mgms moms mgms 1nam8 moms moms 

19.63 19.99 19.60 19.71 19.14 20.09 19.92 
19.63 19.70 19.60 20.58 18.53 20.09 19.80 
19.63 20.27 19.35(h) 19.17 20.38 19.80 
19.63 19.80 19.80 
19.63 19.29 91. 90Ci) 
19.63 20.00Ci) 

Average 19.99 19.60 19.88 18.94 19.93 19.87 

Time 
required Ci) 7 hI's. 3 hrs. 25 hrs. 2,5 hrs. 3 hrs. 30 min. 

(a) Computed frnm formub Ug(NO,),· 6H,O. 
(b) Prcoipit~Jted ~1g:I\Tl,POt· 6~-I~O was filtered by gravity n.nd ignil~'!d 1 hr. a.t lOOO"C. 
(~) The precipitated lVlgNH.1PO.l' 6H~O was filtered 0:1 paper, dried and titrated vrith 0.1 N !1cid, 

using bromcresol £:::reen indic:l tor. 
Cd) Dried 24 hrs. over I-I~SO! o,t 50% rehtive humidity (f:'it:ed crucible), 
(e) Dried 24 hI's. flt 40°0. (fritted crucib!e). 
(f) The prctlpitc..ted MgNIIIPO~ ·6H20 wfl.S filtered on frittpd eruciblp. and ignited 1 hr. at 500°C_ 
(g) The preeipitated Mgl\n-I'IPO~. 6H~O .vas filtered Oll Shimer :6~ter with suction, washed with 1+29 

NH10H, then wi:..h alcohol, .!lnd titrated with 0_1 N scid, ;,:ising bro:Lllclesol green. 
(b) The precipitate W:lS exposed 72 hours. 
(i) The dctf...'rmi:\:!.Iio!l wa~ made after si:lglc prccipit::ttion. 
(j) }'"'or completion of determi:r:ation after the fin~\L til-::,mLiou of 1!lngnesimn ammonium phosphate. 
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parisons given in Table 2 were obtained when the proposed procedure was 
used in the analysis of acid-digested charges of magnesium-fortified fer
tilizer mixtures that had been analyzed by the gravimetric method. 
The conventional double-precipitations were used, except as noted. 

DISCUSSION 

The findings by the conventional gravimetric method were slightly 
higher than the theoretical values. Similar valueD were obtained through 

TABLE 2.-l>fagnesium content of fertilizer m·ixtures as determined 
by the proposed volumetric procedure 

MgO VALUES 

1 2 3 

moms per cent m.oms per cent moms 
Added in aliquot Ca) 8.G8 21.70 9.00 8.00 4.81 

Determined, gra.vimetrically (b) 8.68 21.70 9.00 g.OO 9.62 

Determined, volumetrically (c) 8.60 21.50 8.90 8.90 
9.20 !l.20 

Added in aEquot (al 21. 70 21.70 18.00 g.OO 9.62 

Determined, volumetrically (e) 21.60 21.60 17.70 8.85 9.40 
21.50 21.50 - - 9.00 

9.50 
9.60 
9040 
9.30(d) 
9.60(d) 
9.30(d) 

per cent 
4.81 

4.82 

4.81 

4.70 
4.50 
4.75 
4.80 
4.70 
4.65(d) 
4.80(d) 
4.65(d) 

(n.) Calculated from gra.vimetric values. 
(b) Average of check determinations. 
(c) li"inal filtration was made on Shimer suction filter; precipitHte was w:lshed 5 times with 1..;-,19 

NH,()H, then 4 times with small portioIls of 95% ethyl alcohol. 
(d) Same as (c) with the exception that l+U methyl-ethyl alcohol corre~"ponding to "Formula 30" was 

used instead of the 95% ethyl alcohol. 

the use of the fritted crucibles and ignition at 500°C.; care must be used, 
however, to avoid breakage of the crucibles through sudden cooling. 

The results obtained by means of the conventional volumetric proce
dure were in agreement with the theoretical values, when the filter paper 
and precipitates were air-dried to eliminate ammonia prior to the titra
tion. When compared to the usual ignition, however, this volumetric 
procedure did not effect appreciable saving of time and the air-dried 
precipitate did not dissolve readily in 0.1 N acid. 

The precipitates that were filtered on a fritted crucible and dried in an 
atmosphere of 50 per cent relative humidity did not reach constant 
weight in 24 hours. The period of exposure then was extended to 72 hours, 
after which the weights were virtually constant, and the findings were in 
satisfactory agreement with the established values. This procedure, how
ever, did not afford the desired rapidity. 
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The lowest values were those obtained when the precipitate was dried 
24 hours at 40°C. Since constant weight was not obtained in briefer peri
ods of drying, no time advantage was obtained through the use of this 
procedure. 

Only one-half hour was required for the entire operation of filtration of 
the precipitated MgNH4' 6H20 on a Shimer filter, washing with 1 + 19 
NH40H and then with 95 per cent alcohol, return to the precipitation 
flask or beaker, period of standing and titration. The rei'lUltant values were 
in u,greement with the theoretical values and with those obtained by the 
gravimetric procedure. Repeated determinations gave satisfactory checks. 
Since the results through single precipitations also were in close agreement 
with established values, it appears that double precipitation may be 
omitted, unless unusual accuracy is required. 

Filtration upon a Shimer filter and titration of the alcohol-washed, 
moist precipitate is deemed preferable to either the conventional gravi
metric or the volumetric method. When only a few determinations are to 
be made at a time, the gravimetric method is particula.rly inconvenient 
and high in unit time requirement. The step of gravity filtration is slow, 
an electric furnace is required and from 5 to 6 hours is necessary to attain 
lOOQoe. requisite for a I-hour ignition, whereas additional time is re
quired for the cooling and the weighing of the crucibles. 

In contrast, the proposed rapid procedure of filtration through a pad 
of pulped filter paper in the Shimer filter and titration of the alcohol
washed precipitate is equally adaptable to a single analysis and to the 
multiple routine determinations that may become necessary in case 
magnesium becomes designated as a guaranteed element in fertilizers. 
Su,tisfactory results were obtained when the 1 +9 methyl-ethyl mixture 
\vas used in lieu of 95% ethyl alcohol. This mixture corresponds to the 
commercial, tax-free, denatured product, "Formula 30." 

SUMMARY AND CONCLUSIO~S 

The conventional steps for the analytical preparation, purification and 
precipitation of magnesium as magnesium ammonium phosphate as pre
scribed in tho "official" method (1) were used in the present comparison 
between four modified techniques and the conventional gravimetric and 
volumetric procedures. The proposed modifications in technique relate 
solely to the treatment of the precipitate of magnesium ammonium 
phosphate. 

When dried at 40°C., the NH4MgP04 • 6H20 apparently underwent 
slight dehydration, whereas complete drying was not effected through 
a 21-hour exposure in an atmosphere of 50 per cent relative humidity. 
The time required for desiccation was inadmissible in both cases. 

Filtration through a fritted crucible and subsequent ignition of the 
precipitate at 500°C. was time saving, in comparison with the gravity 
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filtration and ignition in the electric furnace. However, because of the 
high breakage of crucibles, this technique is not deemed practical. 

The proposed volumetric procedure prescribes filtration of the mag
nesium ammonium phosphate precipitate upon a pad of filter paper pulp 
on a Shimer filter, washing the beaker and the pad with dilute NR,OH 
and then with either 95 per cent neutral alcohol or reagent "Formula 30." 
After the washed pad is returned to the beaker and dispersed by means of 
a fine jet of water, the magnesium content is determined by dissolution 
of the precipitate in a slight excess of 0.1 N acid and back titration with 
0.1 N NaOH against bromcresol green indicator. When several samples 
are run concurrently, the 3D-minute requirement per determination can be 
decreased to as little as 10 minutes. 

The results obtained through the use of the proposed procedure were in 
agreement with those obtained by means of the conventional gravimetric 
determination. 
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THE EVALUATION OF ROTENONE IN DERRIS 
ELLIPTICA ON THE BASIS OF TOTAL 

CHLOROFORM EXTRACTIVES 

By CALEB PAGAN and DAVID G. VVHITE1 

The use of substitutes for rotenone in the past 5 years has not been 
entirely satisfactory for the control of many insect pests according to 
the Bureau of Entomology and Plant Quarantine of the United States 
Department of Agriculture (2). It is predicted that rotenone may be in 
greater demand than heretofore. The selection of high-yielding plants is 
often a problem because of the rather complicated analysis requirod to 
determine rotenone content. A simpler method is to determine the content 
of rotenone plus rotenoids colorimetrically; this value is closely correlnted 
with the actual rotenone content (1). 

The present paper deals with a critical evaluation of data from three 
experiments with respect to rotenone content, rotenone plus rotenoids, 
and total chloroform extractives of roots from different varieties of 
Derris elliptica (Wall.) Benth. and of Lonchocarpus utilis A. C. Smith. 
In all cases, the roots were air-dried to constant weight and then ground 
in a Wiley mill through a 0.5 millimeter screen. Rotenone analy~es were 

1 Chemist and Plant Physiologist, respectively, Federal Experiment Station, Office of Experiment 
Stations, u. S. Department of Agriculture, Msyo,gi..iez, Puerto Rico. 
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made according to the official method.2 Rotenone plus rotenoids were 
determined colorimetrically as described by .Jones (1). The total chloro
form extractives were determined by evapomting lO-milliliLer aliquots 
of chloroform extracts, used in rotenone determinations, on a steam bath 
followed by drying in an oven at lO5°e. to constant weight. Determina
tions of the total extractives required less equipment and time than 
either of the other tests. 

The data were expressed on a percentage basis and the ratios of rote
none to rotenone plus rotenoids, and of rotenone to total chloroform 
extractives, were calculated. The ratios were analyzed statistically to 
establish the standard deviations from the means and the data are sum
marized in Table 1. 

TABLE I.-The ratios and standard deviations of rotenone to rotenone plus rotenoids and 
to total extractives in roots of Derris elliptica, from three experiments 

RATIO OF ROTENONE R.\.Tro OF ROTF.NON'E 

TO RO'l"'l!JNON.E TO TOTAL 

PLANTS REPRESENTED- AGE AT RANGE IN PLUS Rffi'ENODS EXTRACTIVES 

VAnIETIES AN;) CLONES HARVEST 
I 

ROTENONE 

i STANDARD STANDARD 
MEAN 

DEVIA.TION' 
MEAN 

DEVIATION" 

Month. per cent 

Varietal experiment' 
Sarawak Creeping 25-29 3.6-5.8 0.374 0.031 0.340 0.030 
St. Croix 25-29 1.2-2.0 .389 .025 .333 .023 
Rio Piech'as Changi III 25-29 3.3-4.2 .552 .023 .479 .021 
All 3 varie Lies 25-29 1.2-5.8 .438 .048 .384 .106 

Clonal experiment" 
I 

MG Changi III 36 6.2-8.7 .489 .034 .436 .016 

Harvesting experiment' 
Sarawak Creeping 14 3.5-6.6 .344 .027 .286 .024 
Sarawak Creeping 20 3.2-6.3 .389 .024 .341 .021 
Sarawak Creeping 26 3.4-7.4 .403 .029 .3tH .019 
Sarawak Creeping 32 4.0-6.3 .366 .024 .332 .018 
All 4 ages at harvest 14-32 3.2-7.4 .375 .036 .330 .044 

1 Reported by .Tones, Merriam A., and Pagan, Caleb. A compo.rison of three varieties of Derris elliptica. 
Trop. AgT. 23(4): 76-80. 1946. 

2 Reported by Jones, Merriam A., White, David G., and Pagan, Caleb. Evaluation of some clones of 
Derris elliptioa. TrOll. AilT. 23 (5): 89-93, 1946. 

3 Reported by While, David G., Pagan, Caleb, and Jones, Merria.m A. Production of Derris eUipdca 
;n tebLion to type of cutting and age at harvest. J. Agr. Research (In press). 

4. Standard deviations were calculated using the followir.g formula: 

1 ( Y ) I j 2 [(Var. y Vtlr." 
S.D. = vs.riance - = -::- -.-. -+ . 

x ;;::2 y2 X2 

Where 71 =individu~11 rotenone content and x =inruvidual ~otenone +rotcnoids content (or total extractives 
as the case may be); ana x =mean of x and y =mean of y. 

, Methods oj Aiwly,is, A.O.A.C., 5th ed. (1940), p. 64. 
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The rotenone content of the roots in the three experiments ranged 
from 1.2 to 8.7 per cent, total extractives from 3.8 to 21.4 per cent, and 
rotenone plus rotenoids from 3.3 to 17.0 per cent. 

It is of interest to note the good agreement between the mean ratios of 
Sarawak Creeping in the varietal and harvesting experiments and be
tween the high yielding MG Changi No.3 clones and the low yielding 
Rfo Piedras clones. If we consider the case of same clonal m,aterial of one 
variety, the agreement is even closer. For example, cuttings from the MG 
Changi No. 3 clones were propagated in the field and at the end of 2 
years the roots of 32 plants were dug and analyses made for rotenone, 
total chloroform extractives, and rotenone plus rotenoids. The mean 
ratio of rotenone to total extractives was found to be 0.437 as compared 
with 0.436 for the original material. 

These results indicate that the ratio of rotenone to rotenone plus rote
noids, or to the total chloroform extractives, is reasonably constant 
among varieties, although the least deviation occurred within a variety. 
Within the Sarawak Creeping variety there were small deviations from 
the mean ratios of roots harvested at 14 to 32 months but for all practical 
purposes the ratios will hold with reasonable accuracy between these age 
limits. 

Samples of roots of Lonchocarpus utilis selected at random from plants 
grown in Peru were similarly analyzed.s The rotenone content of tbese 
plants ranged from 2.3 to G.G per cent. In 49 sample plants the mean ratio 
of rotenone to rotenone plus rotenoids was found to be 0.447 ± 0.039, 
and the mean ratio of rotenone to total extractives was found to be 
0.364 ± 0.024. 

Under uniform field conditions, determination of rotenone for each of a 
large number of samples may not be necessary. Duplicate analyses of 
rotenone in a composite sample should be made, together with total 
chloroform extractives, and a ratio established. The rotenone content of 
individual samples can then be based upon total chloroform extractives. 
Determination of total chloroform extractives in each sample appears to 
be the easiest and quickest method of evaluating large numbers of samples 
with reasonable accuracy. 

SUMMARY 

(1) A comparison has been made of the ratios of rotenone to total 
chloroform extractives, and of rotenone to red color value, for roOT,S 
of Derris eZlipt'ica plants. 

(2) A simple and rapid method of estimating the rotenone content 
of roots of Derris elliptica based on total chloroform extractives, is pre
sented . 

• Plants collecced by F" C. Higbee, Office of Foreign Agricultural Relations, United SLates Department 
of Agriculture. 
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(3) Less extensive data are presented for Lonchocarpus utilis which 
show that total chloroform extractives may give a good approximation 
of the rotenone content of these plants. 
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BOOK REVIEW 

Standard Methods for the Examination of Dairy Products, Ninth Edition. Pub
lished by the American Public Health Association, 1790 Broadway, New York 
City 19, N. Y. (1948). 6X9} inches, 373 pages, index, 37 figures, cloth. Price 
$1.00. 

The manual contains analytical procedures to guide regulatory agencies charged 
with determining and maintaining the healthfulness of dairy products. It is of equal 
value to industrial workers desiring to have their products conform to standards of 
wholesomeness. 

The methods deal chiefly with sanitary (bacteriological) determinations, pages 
1-221 and 336-343. To satisfy additional needs in public health laboratories, the 
Association has been granted permission to include certain chemical procedures and 
filth methods for dairy products as recognized in Official and Tentative Methods of 
Analysis, Sixth Edition, by the Association of Official Agricultural Chemists; and 
certain vitamin assay procedures as recognized in the United States Pharmacopoeia, 
Twelfth Revision, including the First Bound Supplement thereto, by the Board of 
Trustees of the United States Pharmacopoeial Convention. 

The Ninth Edition is characterized distinctively by an orderly separation in 
Chapter 1 of directions for guidance of administrati ve officials. Succeeding chapters 
outline aseptic sampling procedures and directions for the microbiological examina
tion of fluid milk and cream, butter, cheese, frozen desserts and the ingredients 
therein; for sterility tests to be applied to dairy equipment; for residual phosphatase 
in heat-treated products; for vitamin assays; for sediment and extrancous matter; 
and for certain chemical determinations. Assembled in the last chapter are certain 
"Screening Methods," the use of which will provide administrators with more con
tinuous information about the sanitary character and the chemical composition of 
certain dairy products than could be obtained with identical funds and personnel 
using the more refined, time-consuming methods. Obviously, the results of tests 
obtained by use of Screening Methods are not regarded as satisfcatory in cas" liti
gation is required. 

The new format makes the manual distinctively helpful to laboratory workers 
also. This has been accomplished by maintaining uniformity of arrangement and 
style, by using a system of simple cross-references, and by improving the index. 
While there has been some sacrifice of historical matter, bibliographical references 
supply a,bundant data for the critical investigator or administrator. 

A. H. ROBEttTSON 
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