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PREFACE

THE purpose of this ook s first to start the chemical student
on Lhe right road to the intellivent nse of more extensive works
and thereby become a professional food analyst, and second, to
meel the needs of the general student who takes up food analysis
partly for mental and manual dizscipline and partly because of
its bearing on subjects such as agriculture, food manufacture,
nutrition, and houschold economics, Although the detailed
instructions may seem more adapted to the wants of the student
of the second class, whose training may bave been limited to
¢lass room and laboratory work in general chemistry, it is belioved
that no ene will find them too cxplicit.

The Tact that o course in qualitative analysis requires o full
semester of laboratory work and an abridged course in guanti-
Lative analyvsis another sermester deters many who would other-
wize aviil themselves of the excellent systematic training these
subjects alford.  Such students may find that an introductory
course in food analysis, requiring but forty laboratory periods
such as this book conteraplates, furnishes not only the requisite
discipling, hut also & general insighl into the composition and
microscopic structure of products necded in everyday life,

While inorganic methods have a certain degree of sameness,
being largely based on precipitation or titration, the methods
of food analysis include extraction, polarimetric, colorimetric,
centrifugal, and distillation processes, thus furnishing training
in versatility., Although the methods selected are but a few of
those in the literature, they are the ones most generally uzed
and least liable to become obsolete through change in trade
practices or official rulings.  After they have heen thoroughly

i



iv FREFACE

mastered the analyst should be able to undertake at once the
bulk of the work of most jood laboratories, Tn order that he
may have a clear conception of the whole subject and be able
to use intelligently the literature, the principles of other impor-
tant methods are briefly considered,

As some of the apparatus is not ordinarily found in the
analytical laboratery care has been taken in describing it so
that it can be accurately specified in ordering from the dealer,
Lists of apparatus, reagents, and materials [or analysis, required
for the course, are given in the appendix.

While the chapters are artanged in their logical sequence,
thus secking gradually to develop the subject and bring out
clearly general principles, a rigid adherence to this ovder by all
the members of a large class would necessitate the duplication
of expensive apparatus.  To meet this difficulty the matter has
been so armnged that it can be divided into five sections, each
of which can be assigned to a group of six students, and thus one
saccharimeter, one refractometer, one Westphal balance, one
tintometer, one calorimeter, one polarizing microscope, six
ordinary microscopes, and certain pieces of multiple apparatus
be made to do duty for a class of thirty students,

Attheugh the laboratory work may scem at Lirst sight more
than can be carried out in the time allowed, the author knows
[rem expericnee that with reasonable diligence on ihe part of
the student it can be accomplished in 2 satisfactory manner pro-
vided he 1s not called upon to prepare reagents or standardize
sojutions.

As an example in ethics too often neglected, if for no other
reasun, care has been taken in describing methods to give the
nimes of authors and original references, although unnecessary
foot notes have been avoided,  Analyses of typical foods have
been drawn from the compilations of Atwater and Bryant,
Doane and Lawson, Farrington and Woll, Jenkins and Winton,
and Koenig, also from the bulleting of Frear, Given, and Broomell,
Merrill and Mansficld, and others. The constants of fats and
oils are Jargely those given by Lewkowitsch,
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Grateful acknowledgment is also duc the author's friends
Dr. C. A. Browne, I'rof. 1£. M. Chamet, 'rof, T, ¥. Hanauseck,
Prof. Josef Moclicr, and others for the use of euts. Free use
has been made of matter in Leach’s Food Tnspection and Analysis,
both that inserted by Mr. Leach during his lifetime and by the
author in his revisions, The efforts of friends are thus again
joined in the same cause,

WinTon, Cox,
March, 117,



CONTENTS

The star designates zections devoted to laboratory work.

CHAFPTEK [
. PAGE
InTRODUCTION. . .. .. e S A A S e 10
Foods: Animal, 1; Vegetable, »; Mineral, 5; Cuolories, 4. Food
Analyris; Province; Limitations; Literature, 5; Laboratory Work, 73
Division of Class, 8.

CHAPTER II

D P S e e e s S U s iy 11-31

Millke: Compesition, 11y Colostenm; Value; Standards, 12; Sampling,
13; *Practice Material; *Specific Gravily, 14 Sofids, *1Ysh Method, 15,
*Ashestos Method, 10; Far; *Babeock Test, 18 *Fermaldefoode, 20;
*[ther Extraction, 21; *Caleulated Solidsy * Boric deid; Protein; Loctose,
:5. Butter: Compostlion; *Preparation of Sample, =0; *Waler; *Fal;
*Curd; *Ask, 27; Gooch Crucible, 28, Cheese: Composilion, zg;
Analysiz, ;0. Condensed Milk: Analysig; ;0. Ice Cream, so; Analyeis,
31,

CHAPTER 1II

FUEAT AR - e e S L R R S S 3342
Meat, Fish, and Eggs: Cossliluents, 33; Composition, 34. Meat
Extracts, 34 Preservatioes, 30, "Salphar Diocide, 38

CHAFTER IV

Natypal VecerAnle Toops axp ML PRODUCTS. . oo oocvnenoioininnnn 41=81

Ciroups of Constituents, 415 Criticism of Methody; *Practice Malerial,
42 Composition: Cereals; Legumes; Oil-seeds, 44; Vegetables;
Fruits; Nuts, 23; Spices, 36, Sempler *Drawing, 49 *Preparation,
4%; *Care of, 49, Moistare: Variation; Consideration of Methods, 50
*Dirying in Hydrogen, 52; Method for Spices, 55, Fat: Constituents, 553
Principles of Methods; *Ether Extriction, 36; Method for Spices, 5o,
Crnde Fiber: Noture, 50; *Henneberg Method, 6o, Profein: Nature,
637 *Kicldahl Mcethod, f5; Btandard Acid and Alkali, 70; Guoning-
Armobd Modification, 7z, Ask: Constituents, 52; *Method, 73.  *Nitro-
gen-free Extract, 74 Starch: Chemical Propertics, 74; "Method, 73

Wi



viii CONTENTS

PAGE
Peatosans, 7y, Flour: Testing, 77, Yeast, 75 Baking Powder:
Constituonds, 78; Reactions; *Practice Material, 70; Tests for *Swul-
phates; *Phogphates; *Aluminmn Salts, 3oy *Starch, Br.

CHAPTER V

Microstoric EXAMINATION OF VECETARLE FooDs.. P ,.B3-13%

Introdnction: Province, 833 Alicroscope, 34, "n[umsmpu Au.r:essn:l-

rics, 5 *Calibration of Micrometer, 56; Mounting, 87; Observation,

88 Microscopy of Starches: Nature of Starch Gring, 858, *Wheat

Starch; “0Oat Starch; *Bean Srarch; *Corn Starch; *Potato Starch;

*Cassava Starch, oz ‘Uypical VFoods: *Practice Material, o3; *Wheat,

g4: *Rye, go; *Oats, 100; *Corn, 121; *Buckwheat, 103 *Peas, 1035;

*Cotton Seed, 106; *Flax Seed, 11o; *Black Pepper, 1:12; *Cayenne

Pepper, 114, *Cinnamon, rr5; *Ginger, 116; *Coffee, 1158; *Cocoa,

120; *Tea, 122, *Mixtures, 122,

CHAPTER VI

SACTTIAR TNE. T RODUET R s oy i e 4 40 b stk ke 0 w8 R 1a7-r38
Sugar: Characters, 129 Sacchadmetcs, 1287 *Polarizaiion, 130,
Molaszes, Syrups, and Honey: Composition; *Practice Material, 1333
*Snerose by Polarization, 1347 *Selids by Hefraction, 135. Maple Prod-
wels, 1330 Fruit Syrups: Antifein! Cofers; *Practice Material, 136;
*Wool Test, 137; *Cochineal est, 135,

CITAPTER VII

FATS D NS . icn 0 s womin s gm0 e a0’ e M 139161

Comstiution; Oxidation and Halogen Addition, 1307 Saponifcation,
140; Solubility and Volatiliey of Fatty Acids, 141, Edible Fats aud
Qils: Constants, t45; *Practice Material, vy *Speeifc Gravity with
Westphal Malance, taq: "Kefractive foder; Refractiometer, 140, *Hal-
phen Rreactfon. 150; "Hawdewin Keactfon, 151, *lodine Number, 1352;
*Sapenifcalion Nuwmb r, 153; "Velatile Falty Acids, 157; Poleuske
Nomber; Other Conslanls, 159; Hyvdeomenation, 167,

CHAPTER VIII

Fuvrrs, Fainr Propucrs, Liovors, AND VINEGARS. c.coieciiiinananns 163-178

Constituents: Supars; Acids, 163; Starch; 0il; Fiber;  Alcohol;
Solids, 1éq; *Practice Material 165, Fruit Juices: *Sofids, 166;
*Sngur, 1077 *dondity, 168, Wine, Cider, and Other Liguors: 'ermen-
tation, 168; Analysis, 1707 Compesition, 171; *Afekel, 192 *Seids;
*Acidity, 174, Vinegar: Kinds, 174 Manofucture, 1735; Composition,
176y *Selids; *deidity, 175, Varlous Froit Products: Analysis, 177;
Preservatives, 177,



