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TH I S text book, T E N LESSONS ON MEAT, is published by the 
NATIONAL LIVE STOCK AND MEAT BOARD for the purpose of pro-
viding the teacher and student of home economics with au-

thentic facts about meat. The Board is in a most advantageous posi-
tion to accomplish this task, since it represents the entire live-stock 
and meat industry, and is in close contact with all education and 
scientific research on the subject of meat. 

The educational program of the Board is very extensive in scope, 
comprising as it does problems of production, nutrition, and economics. 
Assisting in this broad program are the United States Department 
of Agriculture, the state agricultural experiment stations, educational 
institutions, organizations within the industry, and many other inter-
ested agencies. 

The NATIONAL LIVE STOCK AND MEAT BOARD has been responsible 
for instituting some very valuable research on meat. The national 
project, "Cooperative Meat Investigations," was inaugurated by the 
Board. This project is unquestionably the greatest unified effort ever 
devoted to a single foodstuff. The results of this cooperative endeavor 
on the part of the Board, the United States Department of Agriculture 
and the state agricultural experiment stations have been far reaching. 

The Board has aided through research fellowships in establishing 
some very valuable facts on the place of meat in nutrition. Studies 
on such subjects as, "meat for blood regeneration," "meat for rearing 
the* young," "the iron content of meat," "dietary value of certain con-
stituents of lard," etc., have been sponsored by the Board. 

Meat educational work being carried on by the Board is reaching 
into the high school, into the college and university, and into the home. 
The aim of the Board is to aid in the study of meat as an important 
article of food and to assist the homemaker in the solution of her 
problems of its selection, purchase, and preparation. 



P R E F A C E 

HOME ECONOMICS is one of the most important subjects 
taught in our high schools and colleges today. That this fact 
is recognized by leaders in the field of education is evidenced 

by the fine home economics departments in the schools throughout the 
country. Here the future homemaker is brought to a clearer under-
standing of her life work; here she is fitted to solve her problems in a 
scientific and practical manner. 

T E N LESSONS ON MEAT has been completely rewritten in order to 
present to teacher and student the latest authentic information on 
meat; its structure and composition, its nutritive value, and the cor-
rect methods of preparation. 

Since T E N LESSONS ON MEAT was published in 1 9 2 6 and revised in 
1927, more time has been devoted to the study of meat in its different 
phases than in all the history of this basic food. 

As a result of research studies, meat is known to occupy a much 
more important place in nutrition than our limited knowledge for-
merly assigned to it. T E N LESSONS ON MEAT sets forth the newer 
knowledge of meat in nutrition. 

During the past eight years, experimental meat cookery, carried on 
by the Bureau of Home Economics, United States Department of 
Agriculture, and by colleges and universities, has wrought some revo-
lutionary changes in the generally accepted methods used in meat 
cookery. In many of the processes of meat cookery standard methods 
have been developed. The standardization of methods means a more 
uniform result in the cooked product; it also means greater satisfac-
tion at the table. So far as the teacher is concerned, the subject of 
meat cookery is more easily and properly taught since precise methods 
have been developed. 

It is the sincere wish of the Board that T E N LESSONS ON MEAT, in 
presenting, in so far as is possible, the newer knowledge of meat in 
cookery and in nutrition, will be a material aid in the study of this 
important product. 

NATIONAL LIVE STOCK AND MEAT BOARD. 
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TEN LESSONS ON MEAT 
LESSON O N E 

Meat, Physical Structure and Chemical Composition 

MEAT is the flesh of animals used for food."—Webster's Inter-
national Dictionary. In the sense used here, meat consists of the 

muscular tissues or lean, external fat, and the fat which is deposited 
between the membranes and tissues. Strictly speaking, meat means 
the flesh of any animal used for food, but ordinarily it applies only 
to those animals raised for food; the wild animals are called "game". 
The meats found in the market are beef (cattle), veal (calf), pork 
(swine), lamb and mutton (sheep). Each one has certain physical 
characteristics about which you will learn in the next lesson. 

The Structure of Meat 
Meat, as it is purchased in the market, consists of muscular tissue, 

connective tissue, bones, glands and edible organs. 
Muscular tissue. There are three kinds of muscle—the striated, 

non-striated, and heart or cardiac muscle. The muscle tissue of lean 
meat is composed of striated muscle. The muscular tissue is made up 
of bundles of fibers or tubes which contains cells so small that they are 
invisible to the naked eye. These tiny cells vary in diameter from 
1/200 to 1/1100 of an inch. They are held in place by the connective 
tissues. The bundles of fibers can be seen plainly in a piece of rump 
or round of beef, for, when cooked, the connective tissue disintegrates 
in the water and the meat fibers separate, or, we say, the meat can 
be torn into shreds. 

The walls (sarcolemma) of each muscle fiber is a very delicate elas-
tic membrane composed of nitrogenous material. The walls are per-
manent and they enclose the fluid muscle plasma which consists of 
proteins, swollen and partially dissolved in three or four times their 
weight in water, fat-like substances, salts, and other substances. Age, 
sex, and fattening change the appearance of the muscle cells and the 
amount and distribution of connective tissue. 

Connective tissue. The connective tissue increases with the age of 
the animal and with the use of the muscles. There are two main types 
of connective tissue; white fibrous connective tissue is composed largely 
of collagen which is softened and made tender by cooking; yellow 
connective tissue is largely elastin, which is not changed by the appli-
cation of heat. Thus, muscle meats which contain large amounts of 
yellow connective tissue will not be made tender by cooking. 

Fats. All meats contain fat in the connective and adipose tissue, 
between the fibers and muscle bundles, between the cells, or in the 
muscle cells. Some of it is stored in quantities large enough to be 
seen, as in the external covering, and in deposits around the heart and 
kidney; and some of it is distributed throughout the muscular tissue 
in very minute particles. The fat of cattle and sheep is called tallow; 
that from hogs, after rendering, is called lard. Fat adds weight to the 



carcass, increases palatability, and helps to retain the moisture of 
the muscles. 

Composition of Meats 

Meats contain proteins, fats, water, inorganic salts, nitrogenous 
extractives, non-nitrogenous extractives, carbohydrate, enzymes, and 
pigments. 

Proteins. Meat is one of the most important sources of protein. 
The proportion of protein in meat varies somewhat with the kind and 
cut. In beef, lamb, and veal it comprises between 14 and 26 per 
cent of the edible portion. The fatter the meat the less protein there 
is in a given weight unit; with the exception of lean ham, lean pork 
chops and tenderloin, the different cuts of pork contain considerably 
less protein than the corresponding cuts of beef and lamb. According 
to Mitchell the biological value of meat proteins is in inverse ratio to 
the amount of connective tissue. The protein of meat may be classi-
fied under simple proteins which when digested are broken down into 
groups called "building stones" or amino acids. The chief proteins 
found in meat are myosin, which is the basis of muscular tissue, serum 
albumin or blood, the albuminoids which are the proteins found in the 
skin, the skeleton and its connections. Elastin and collagen in the 
tendons and in the connective tissue and ossein of the bones, when 
boiled in water, yield gelatin. Gelatin is an incomplete protein which 
has some food value when combined with extractives. Combined with 
some of the cereal grains, gelatin may build muscle. 

Carbohydrate. Meat contains carbohydrate in the form of glycogen 
which is found in the muscles and is stored chiefly in the liver. 

Mineral salts. Mineral salts are essential for the well-being of the 
body. Dr. H. C. Sherman gives the percentage of the mineral salts 
found in meat as follows: 

"Average meat is calculated to contain per 100 grams of protein about as 
follows: Calcium, 0.05 gram; magnesium, 0.12 gram; potassium, 1.2 gram; 
sodium, 0.3 gram; phosphorus, 1.0 gram; chlorine, 0.2 gram; sulphur, 0.9 gram; 
iron, 0.015 gram."* 

Meats are rich sources of iron and phosphorus, however, they are 
low in calcium and must be served with foods rich in calcium salts. 
These are the minerals which are not widely distributed in our 
foodstuffs. 

A high percentage of phosphorus in both organic and inorganic 
form is found in meat. Meat, both muscle and glandular tissues, is 
rich in iron. Meat also contains copper which functions with iron in 
hemoglobin formation. 

Extractives. Meat contains small amounts of extractives, which, 
although they have little food value, are extremely important because 
they give flavor to meat and act as a stimulant to the flow of the 
digestive juices. The essential extractives found in meat are creatin 
and purins. They are called extractives because they may be extracted 
by boiling water. 

I SHERMAN, HENRY C., Food Products. 



Pigments. The red color of meat is due chiefly to the hemoglobin 
of the blood which is still present. Hemoglobin is made up of the 
protein molecule and the pigment, hematin. 

Enzymes. Meat contains enzymes which bring about ripening or 
aging. 

Vitamins. Vitamins are nutritional factors which are essential to 
growth and health in the young and to the maintenance of health in 
the adult. According to present knowledge there are six recognized 
vitamins, namely: Fat-soluble A, the antiophthalmic vitamin; water-
soluble R, the antineuritic vitamin; water-soluble C, the antiscorbutic 
vitamin; fat-soluble D, the antirachitic vitamin; water-soluble G, pel-
lagra symptom preventing; and fat-soluble E, the antisterility vita-
min. A study of the chart on page 75 will show how meat ranks as a 
source of vitamins. Vitamin A is found in fat meats, with liver being 
an excellent source. Vitamin B is present in lean meat, especially in 
lean pork. Lean meat is an excellent source of vitamin G. The 
glandular tissues, liver, kidneys, sweetbreads, etc., are valued espe-
cially for the vitamins they contain. 

In regard to vitamin B, Dr. Hoagland says: 
"Meat may be regarded as an important source of vitamin B in the diet. 

Pork in particular—that is, the lean meat—is rich in this vitamin, comparing 
favorably in this respect with liver and kidneys, organs heretofore recognized as 
containing an abundance of vitamin B. Beef appears to contain a much smaller 
proportion of the vitamin, while mutton occupies an intermediate position. 
Several of the internal organs are particularly rich in vitamin B. The heart 
appears to be the richest in this vitamin, but the liver and kidneys have only a 
slightly lower value. The other organs contain smaller quantities of the vitamin. 
This class of products is an important and economical source of vitamin B."i 

Effect of fattening on physical composition. Fat, lean, and bone 
are the constituents making up the physical composition of the car-
cass of a meat animal. These three constituents may be separated by 
mechanical means. The relative proportions of these three constitu-
ents change as the animal puts on fat. A study of Table 1 will show 
the difference in the physical composition of wholesale cuts from 
carcasses of varying degrees of fatness. 

It will be seen that as the beef animal stores up fat in the body 
the ratio between wholesale cuts is changed. In general, as an animal 
fattens there is an increase in the edible portion and a decrease in 
the percentage of bones. For example, the percentage of bone in the 
rib cut of a thin animal is 25 as contrasted to 14 per cent in a very 
fat animal. 

As an animal fattens there is a tendency for the more-demanded 
cuts to increase and the less-demanded cuts to decrease. (See Table 2.) 
The deposit of external, internal, and marbling fat not only increases 
the weight of various portions but it also improves flavor and quality, 
rendering the meat juicier and more tender. The carcasses that pos-
sess these characteristics and that cut to the best advantage will 
contain a large proportion of rib and loin. For example it has been 
shown that a well-conditioned animal will yield nearly 30 per cent 
loin and rib as contrasted with less than 24 per cent of these greatly 
demanded cuts from a poorly finished animal. 

1 HOAGLAND, BALPH, United States Department of Agriculture Bulletin. 
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Physical Composition of Beef1—Wholesale Cuts 

Courtesy Bureau of Home Economics, U. 8, D. A. 

Table 1 

1 Based on data in United States Department of Agriculture Circular 389. 
2 Standard Chicago cuts. Except for slight differences, particularly in the fore 

quarter, these cuts correspond to the ones illustrated in United States Depart-
ment of Agriculture Circular 300, Commercial Cuts of Meat. 

3 The classes of beef by fat content correspond to the average commercial grades 
as follows: Thin (T) to common beef; medium (M) to medium beef; fat 
(F) to good beef; and very fat (V.F) to choice and prime beef. 

m 

C U T 2 CLASS 3 L E A N F A T B O N E 

Chuck trimmed (including shoulder T 75 6 19 
clod) M 72 11 17 

F 71 14 15 
V1_F 66 21 13 

Flank (with cod fat) T 60 39 1 
M 50 49 1 
F 44 55 1 

VJ7 31 68 1 
Kidney All Classes 100 0 0 
Kidney fat All Classes 0 100 0 
Loin (loin end and short loin) T 71 13 16 

M 65 21 14 
F 62 26 12 

V 1 F 53 37 10 
Neck T 64 9 27 

M 61 13 26 
F 59 16 25 

VJF 54 22 24 
Plate and brisket T 64 14 22 

M 60 22 18 
F 56 29 15 

V 1 F 47 42 1 1 _ 
Rib T 69 6 25 

M 65 14 21 
F 63 19 18 

V^F 54 32 14 
Round (rump and shank off) T 81 7 12 

M 77 12 11 
F 76 14 10 

V^F 71 20 9 
Rump T 55 18 27 

M 51 25 24 
F 47 31 22 

V. F 40 41 19 
Shank, fore T 55 4 41 

M 53 6 41 
F 53 7 40 

V 1 F 51 11 38 
Shank, hind T 38 3 59 

M 36 5 59 
F 36 7 57 

VJ^ 33 12 55 
Sides T 70 11 19 

M 66 18 16 
F 62 23 15 

V. F 55 33 12 



The addition of fat to the less-demanded cuts, with the exception of 
plate and brisket, does not materially change the percentage of lean, 
whereas in the more-demanded cuts this fluctuation is very large. 

The changing of the degree of fatness of a carcass from a medium to 
good grade does not affect very much the percentage of lean. The 
physical or hand-separated fats increase in amounts easily recognized, 
but while this condition is taking place some particles of fat are also 
deposited in the lean. These cannot be separated by a mechanical 
means. Consequently additional fat is given to the lean and this is 
sufficient to prevent any great change in the percentage to the total. 
During the latter part of the feeding period the additional gains are 
mostly external fat and consequently the percentage of lean in the 
carcass is altered. 

Table 1 shows the composition of the various cuts of beef. It will 
be noted that the difference between the cuts is chiefly in the amount 
of fat present, which has a direct bearing on the fuel value. It is the 
bone percentage that varies considerably, being less in a well-fattened 
animal than in a thin one. The amount of bone has a bearing on the 
price of the edible portion. The bones and trimmings may be utilized 
in making soup. 

Yield of Standard Wholesale Cuts1 of Beef in Percentage of Carcass, 
According to Commercial Grade2 

(These figures prepared by the Bureau of Home Economics of the United States 
Department of Agriculture are based on data from Missouri and 

Illinois Agricultural Experiment Stations.) 

Talle 2 
1 Standard Chicago cuts. Except for slight differences, particularly in the fore 

quarter, these cuts correspond to the ones illustrated in United States Depart-
ment of Agriculture Circular 300, Commercial Cuts of Meat. 

2 Figures refer to typical animals of each grade. 
3 Shoulder clod is included. 

CHOICE 
C U T S COMMON M E D I U M GOOD AND 

PRTMR 

Per cent. Per cent. Per cent. Per cent. 
Fore quarter 51.5 51.5 51.5 51.5 

Chuck and necks 27.7 26.4 25.4 23.6 
Trimmed chuck 26.1 25.0 24.1 22.5 
Neck . . . . 1.6 1.4 1.3 1.1 

Plate and brisket 10.2 11.5 12.6 14.4 
Fore shank 4.9 4.6 4.3 3.9 
Rib 8.7 9.0 9.2 9.6 

Hind quarter 48.5 48.5 48.5 48.5 
Whole round 27.2 25.4 24.1 22.0 

Rump 3.2 3.5 3.7 4.0 
Round 20.1 18.4 17.1 15.2 
Hind shank 3.9 3.5 3.3 2.8 

Whole loin 18.5 19.6 20.5 21.7 
Loin (loin end and short loin) . . 17.2 17.4 17.7 18 0 
Kidney knob 1.3 2.2 2.8 3.7 

Kidney 0.4 0.4 0.3 0.3 
Kidney fat 0.9 1.8 2.5 3.4 

Flank 2.8 1 3.5 3.9 4.8 



Texture. Some cuts of meat are tender and have a fine grain; 
others are less tender. The difference between the tender cuts and 
the less-tender cuts is a difference in the amount of connective tissue 
present. The texture of meat depends upon two things—the character 
of the cell walls of the muscle fiber and the character of the connective 
tissue that binds the muscle fiber into bundles. The muscles of the 
neck, leg, shoulders, and around the joints are from those parts of the 
animal which receive the most exercise and naturally develop thicker 
cell walls and denser connective tissue. At the same time, more ex-
tractives are developed in these parts, therefore, they are well flavored. 

The condition and the age of the animal are also factors influencing 
the texture of meat—that of a young animal or one in good condition 
being superior to that of an old inferior animal. It follows that a 
less-tender cut from a well-conditioned animal may be better than a 
so-called select cut from an inferior one. Meat from the exterior 
muscles is less tender than that from the interior muscles, but as you 
will learn a little later, the less-tender cuts may be rendered as tender 
and palatable as the tender ones. It is a question of the methods em-
ployed in the cooking processes. At this point it may be stated that 
much depends upon the cooking of any cut of meat. The most tender 
steak can be rendered dry and unpalatable if it is improperly 
cooked. On the other hand one of the less-tender cuts may be cooked 
in such a way as to make it juicy, tender, and palatable. These points 

Protein Values of Foods for Maintenance and Growth 
Level of protein feeding, 8-10 per cent. 

Talle 3 
Adapted from Potein values of foods in nutrition, by H. H. MITCHELL, I 

I MITCHELL, H. H., Protein values of foods in nutrition, Journal of Home Eco-
nomics, March, 1927. 

P R O T E I N Q U A L I T Y O F P R O T E I N V A L U E 
C O N T E N T P R O T E I N O F F O O D S 

W A T E R 
F O O D C O N - O N O N D I G E S T I - B I O - O N O N 

T E N T F R E S H D R Y BILITY LOGICAL F R E S H D R Y 
B A S I S B A S I S C O R - V A L U E B A S I S B A S I S 

RECTED 

Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. Per Cent. 
Whole egg . . . 73.2 13.2 49.3 100 94 12.0 44.9 
Milk 87.0 3.3 25.4 100 85 2.6 20.2 
Egg white . . . 86.2 12.3 89.1 100 83 10.0 72.6 
Beef liver . . . 71.2 20.4 70.8 90 77 14.9 51.1 
Beef kidney . . . 76.7 16.6 71.3 99 77 12.3 52.8 
Beef heart . 62.6 16.0 42.8 100 74 11.3 30.3 
Beef round . . . 70.0 21.3 71.0 96 69 13.7 45.7 
Pork ham . . . 60.0 25.0 62.5 100 74 17.9 44.8 
Veal 73.4 20.7 78.0 100 62 12.4 47.0 
Rolled oats . . . 7.7 16.7 18.1 90 65 9.8 10.6 
Wholewheat . . 11.4 13.8 15.6 91 67 7.1 8.1 
White flour . . . 12.8 10.8 12.4 100 52 4.3 5.0 
Whole corn . . . 10.3 7.5 8.4 95 60 3.0 3.5 
Potato . . . 78.3 2.2 10.1 78 67 0.8 3.9 
Navy beans . . 12.6 22.5 25.7 76 38 4.2 6.0 
Cocoa . . . 4.6 21.6 22.6 38 37 1.6 1.8 
Chocolate . 5.9 12.9 13.7 38 37 0.4 0.6 



will be discussed in detail in the lessons that deal with the specific 
methods of cooking the various cuts of meat. 

Meat as a Food 
Meat is one of the most important foods. It is usually the item 

around which the balanced meal is built. In studying the composition 
and the chemical constituents of meat, the role it plays in the diet will 
be understood. 

Protein. Meat is undoubtedly the most widely used of all animal 
proteins. This use of meat as a source of protein is scientifically sound 
because of the high biological value of its protein. The belief is no 
longer held that proteins from whatever source are of equal value in 
the diet. Dr. H. H. Mitchell makes this point clear in the following 
statement: 

"Even vegetable foods such as dried (navy) beans and cocoa, which are rela-
tively rich in crude protein are unimportant as sources of protein in nutrition 
because of the enormous losses of nitrogen in the course of their utilization in 
digestion, or in metabolism, or both. Their high content of protein is deceptive 
and the conclusion that such foods are 'meat substitutes/ though frequently 
stated, must be considered erroneous. 

"Among the animal foods it is evident that meats and meat products are pre-
eminent as sources of protein. Although the biological value of animal tissue 
proteins (nitrogen) is appreciably lower than those of eggs or of milk, the higher 
content of protein in animal tissues, either on the fresh or dry basis, offsets or 
more than offsets their greater losses in metabolism.''! 

McCollum and Simmonds emphasize the same point: 
"It is surprising that proteins of all peas and beans are of low biological 

value. This means that they are not well utilized when they form the sole source 
of protein in the diet. This fact compels a revision of views formerly held con-
cerning the importance of seeds of the leguminous plants. A few years ago it 
was generally taught that peas and beans were excellent substitutes for meats. 
. . . Proteins from one source, rich in certain digestion products which were 
furnished in but small amounts by proteins from another source might be com-
bined, and each protein would enhance the value of the other. Unfortunately, the 
proteins of peas, beans and soy beans do not enhance to any marked degree the 
quality of the cereal grain proteins. In this respect these proteins are distinctly 
inferior to meat proteins."2 

Dr. Casimer Funk and Dr. Benjamin Harrow make the following 
statement about the use of meat as protein food: 

"Meat is the most popular protein food, but at the same time contains other 
food constituents. We find proteins in peas, beans, and cereals, though as a rule 
the proteins found in the plant world are not as 'complete' as those found in the 
animal world. This is a strong argument against the adoption of a strictly vege-
tarian diet."s 

A survey of Table 3 will disclose the marked superiority of animal 
foods over vegetable foods as sources of protein. 

Another angle from which protein study is approached is the sup-
plementary relations which exist between proteins from different 
sources. Proteins with the same amino-acid deficiencies will not sup-
plement each other. Proteins from meats are decidedly valuable in 
enhancing the proteins of the cereal grains. This is due not only to the 
fact that meats and cereal grains do not have the same amino-acid 
1 MITCHELL, H. H., Protein values in nutrition, Journal of Home Economics, 

March, 1927. 
2 MCCOLLUM, E. V., and SIMMONDS, N I N A , Food, Nutrition and Health 
3 F U N K , CASIMER, and HARROW, BENJAMIN, What the housewife ought to know 

about nutrition. 



deficiencies but also to the fact that the proteins from both of these 
sources are highly assimilable. 

Fat. Fat is a valuable constituent of food. It is used in the body 
to form fatty tissue and to furnish energy. Fat has a greater fuel 
value than any other food constituent. One pound of fat will yield 
two and one-fourth times as much heat as do proteins or carbohy-
drates. Meats, especially the fat meats, such as bacon and salt pork, 
are splendid energy foods. 

Organic salts. Phosphorus forms an integral part of the nuclear 
structure of every cell and is thus concerned in cell multiplication. 
It contributes largely to the bony structure. It is an essential com-
ponent of the plasma and other fluids. It is found in organic union 
with proteins, fats, and carbohydrates. McCollum and co-workers 
have shown that the ratio between calcium and phosphorus in the diet 
is a very important factor. They state: 

"The ratio between the concentration of calcium and phosphorus in the diet 
may, within certain limits, be of greater significance to the welfare of an animal 
than the absolute amounts of these substances which the diet contains." 

The function of iron in the body processes is of great importance. 
Most of the iron in the body is as a constituent of the hemoglobin 
of the red blood cells. I t is a carrier of the oxygen which is essential 
for the proper oxidation of food to release energy. The body does 
not store inactive iron in any considerable amount. So if the intake 
of iron is not sufficient to meet the needs of the body, there will be a 
decrease of hemoglobin, which if continued will result in a condition 
known as anemia. The best place to obtain the minerals is from our 
foods. The charts on pages 72, 73, and 74 give a list of the foods which 
are rich in these three minerals. The diet should contain enough of 
these foods to furnish the mineral requirement. 

Copper has been discovered to have a definite influence in hemo-
globin formation. It alone of all minerals tested appears to increase 
the effectiveness of iron in this regard. (See chart on page 72.) 

Diets which are composed largely of fats and carbohydrates are 
likely to be low in iron. In studies of the dietaries of 150 American 
families, Sherman found that they contained just enough iron to cover 
actual requirement, with little or no margin of safety. It is evident 
that the iron content of the food must be given consideration. 

Palatability. How do extractives contribute to the value of meat 
as an article of diet ? The extractives are the substances that give meat 
its flavor and make it one of the most palatable foods. McCollum and 
Simmonds say on this point: 

"There is nothing so attractive to the appetite of man as certain of the meats 
to which he has become accustomed. All races are fond of meats, and all eat 
animal tissues when they can be had, except a few religious devotees, most promi-
nent among whom are the Buddhists. There are great variations among different 
races and individuals in their ideas as to what parts of the carcass of an animal 
are fit for food. The Eskimo likes blood as well as all of the internal organs, and 
because of the stimulation of his appetite by extreme cold, is able to eat large 
quantities of fat without anything with it to render its consumption easier. 
While the natives of the tropics and temperate regions of the world like fat, 
they always like to eat it with a carrier such as potato, sweet potato, cabbage, 
etc., to conceal it. . . . It is not desirable to dispense with meats in the 
diet, for they fulfill a psychic requirement from which we cannot free ourselves. 



It is sound policy to eat foods which taste good, for taste and the enjoyment of 
food are indispensable to efficient digestion."i 

The extractives also contribute to the satiety value (feeling of 
satisfaction after having partaken of food) which is one of the charac-
teristics of meat. The satiety value of an article of diet can be measured 
in two ways: (1) By the length of time the food remains in the 
stomach; and (2) by the amount of gastric activity which it calls 
forth. The satiety value of meat is measured by both these factors. 
The fat content tends to retard digestion and the extractives tend to 
stimulate the flow of the gastric juice. Experiments have shown that 
meat causes a flow of gastric juice in direct proportion to the amount 
eaten. For example, 200 grams of meat will cause the flow of nearly 
twice as much gastric juice as will 100 grams of meat. Doubling 
the amount of other foods, such as potatoes, causes no material in-
crease in the secretion of gastric juice. On this point McLester says: 

"Thus it is seen that the great importance of meat as a food lies not only in 
its fuel value and in its ability to replace worn-out structures, but also in its 
quality of calling forth great physiological activity of the stomach, which in turn 
gives it great satiety value. It is well known that a meal which contains meat 
'sticks to the ribs' and lasts longest."2 

The flavor of meat is extended to the foods served with it and thus 
the palatability of bland foods is enhanced and they are made more 
acceptable. The development of the flavor contained in the extractives 
is dependent upon the processes of cooking. 

Digestibility of meat. It must be borne in mind that the value 
of any food depends not alone upon the nutrients it contains, but 
also upon the completeness with which those nutrients are utilized 
by the body. This gives meat a high food value because it is a very 
completely and easily digested food. A United States Department of 
Agriculture Bulletin states: 

"Over 95 per cent of the protein and fat of all kinds and cuts of meat is 
digested by the body under normal conditions. This means that meat is a very 
thoroughly assimilated food and that there is no marked difference in the thor-
oughness with which different sorts are digested . . . and meats of all kinds 
are to be classed with the very digestible foods." 

Experiments have shown that 97 to 98 per cent of meat protein is 
digested and 95 per cent of the fat as contrasted with 84 per cent of 
vegetable protein utilized and 90 per cent of vegetable fat. This is 
about the same as that of milk or eggs. Foodstuffs from animal 
sources, therefore, are more completely utilized than those from 
vegetables. 

Summary of Lesson One 
Meat is the flesh of animals used for food. It is one of the most 

important sources of protein because it furnishes animal protein in a 
form easily utilized by the human body in the building and repairing 
of tissues. Furthermore, meat yields energy, furnishes some of the 
essential mineral salts, and, in the cases of the glandular tissues, vita-
mins A and B, but not C. Besides its actual food value, meat is one 
of the most palatable of foods, and, as such, aids the digestion in that 

1 MCCOLLTTM, E . V . , and SIMMONDS, N I N A , The American Home Diet. 
2 MCLESTER, J A M E S S . , Nutrition and Diet in Health and Disease. 



it stimulates the flow of the digestive juices. It also lends flavor to 
foods that are served with it. The cooking processes are important in 
developing flavor of meat. 

Since meat is so easily and completely digested, and since it fur-
nishes protein to build and repair body tissues, and fat to yield energy, 
it has a high food value. Both protein and fat from meat are very 
completely and easily digested. Proteins have been called "building 
stones" because they build new tissues and repair the tissues of the 
body that are worn out by work. The simple proteins, which, as you 
have already learned, are found in meat in the form of albumin and 
myosin, make up the framework of the body. They build up and re-
pair the muscles and the tendons, and supply proteins to the body 
fluids, such as the blood. 

Gelatin-forming proteins are not tissue builders because they are 
not "complete" proteins, because their function is to reinforce other 
proteins by supplying missing or additional quantities of "building 
stones" so that the combination acts as a "complete" or more nearly 
"complete" muscle builder. 

Extractives have very little food value but they aid digestion in 
that they furnish flavor to meat; and the flavor stimulates the flow 
of the gastric juice. Experiments have shown that meats from which 
the extractives are drawn are not quite so easily digested as meats not 
so treated. This shows the value of the extractives as stimulators to the 
flow of the gastric juice. 

Questions 

1. Describe the structure of meat. What is the composition of 
meat? What is the difference between structure and composition? 
What effect does fattening have on composition? 

2. What valuable food elements are found in meat? Give the kinds 
of proteins found in meat. What are the names of the proteins found 
in meat? 

3. What are extractives? Do they have any food value? How do 
they aid digestion ? What proof have we of this ? What is meant by 
palatability ? 

4. What is meant by satiety value ? How is satiety value measured ? 
5. What is the role of fat in the diet ? What does fat add to meat ? 
6. What are vitamins? Where are they found mast abundantly 

in meat ? What vitamins are present in meat ? Why is it not important 
that every single item of food be rich sources of vitamins? Can you 
think of a case when it does make a difference? 

7. What makes some cuts of meat less tender than others? What 
can you say about the digestibility of meat ? Does this add to its value 
as food ? 

8. What is meant by "building stones"? "Complete protein"? 
"Incomplete protein" ? 



9. In general, are animal proteins more completely utilized by the 
body than vegetable proteins? Why? 

10. What are the meat animals used for food? 
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LESSON TWO 
Identification and Selection of Meat 

STUDY the charts showing the wholesale and retail ents of meat 
before making the trip to the market.1 It will help yon to under-

stand the meat cuts which you will see at the market. The side of the 
animal looks like those shown in the charts opposite pages 12, 13, 76, 
and 77. 

Making Retail Guts of Meat 
Practices of cutting meat in retail shops differ in different sec-

tions of the country, but the same general principle underlies all 
methods. The principle involved is separating the thin pieces from 
the thick, chunky pieces and the tender portions from the less-tender 
portions of the carcass. This is necessary since different methods of 
cooking must be used to get the best result in the meat dish. In the 
retail shop the cuts are made to meet the requirements of the family 
for a piece of meat of a certain size. 

The method of cutting beef discussed in this text is what is known 
as the Chicago or Standard method because it is the more generally 
used than the others, although many local variations will be found. 
Since the beef animal is larger than the other meat animals, naturally 
there will be greater variations in cutting practices than in cutting 
veal or pork or lamb. 

The names of the retail cuts are those which are in common usage, 
but nomenclature differs in different localities. For this reason the 
consumer will be a more intelligent meat buyer if she is able to recog-
nize the different cuts by appearance as well as by name. 

National Live Stock and Meat Board Methods. The National 
Live Stock and Meat Board has developed new methods of cutting 
beef, pork, and lamb and a part of the educational work of the Board 
is to introduce these methods to the retail meat dealers of the United 
States. The acceptance of the standardized retail cutting methods 
would simplify the homemaker's meat buying problems and the Board 
is working toward that end. 

Identification and Use of Cuts 
The meat buyer should be able to recognize and know how to pre-

pare all of the cuts of the different meat animals. It will mean greater 
variety in meal planning and greater economy as well. 

B E E F 

Beef is the flesh from mature animals of the bovine species. The 
chart opposite page 12 shows the wholesale and retail cuts of a side of 
beef. The retail meat dealer will not show you a whole side, as he 
usually buys fore quarters and hind quarters. In some markets, to 

1 Note to Teacher: After studying Lesson Two, it will be most helpful to 
arrange with a local meat dealer for a visit to his shop in order that the students 
may get a clearer idea of how to identify the kinds and cuts of meat. 



Beef Chart 
Identification—Wholesale and Retail Cuts 

® Round 
1 to 14 Round Steaks 
15-Heel of Round 

© Rump 
Steaks or Roasts 

® Loin End 
1 to 6 Sirloin Steaks 

© Short Loin 
1 to 3 Club or Delmonico 

Steaks 
4 to 11 Porterhouse Steaks 

© Rib 
1 to 4 Rib Roasts 
5-Short Ribs 

© Trimmed Chuck 
1 and 2 Bottom Chuck Pot-

Roasts 
3 and 4 Top Chuck Pot-Roasts 
5 to 7 Chuck Rib Roasts and 

Pot-Roasts 

© Neck 
l-Boneless Roasts 

Stews or Hamburger 

Numerals in circles O refer to wholesale cuts and major subdivisions of 
such cuts. Other numerals refer to retail cuts 

Wholesale Cuts and Subdivisions 
All Percentages Based on Carcass Weight 

© t o © Hindquarter 48.0% 
© to © Round and Rump 24.0% 

© Hind Shank.. . .4.0% 
© Buttock 15.0% 
© Rump 5.0% 

© and © Full Loin Inc. Suet.. . . 20.5% 
© Loin End .7.0% 
© S h o r t Loin . . . . 10.5% 

Kidney Knob. .3.0% 
© Flank 3.5% 

© to @ Forequarter 52.0% 
© R i b 9.5% 
© a n d © Chuck 22.0% 

© Trimmed Chuck. 17.0% 
© Neck 5.0% 

® Fore Shank 5.5% 
@ Brisket 6.5% 
® Plate 8.5% 

@ Brisket 
1-Stews, Boiling Meat, 

Corned Beef 

(I) Hind Shank 
1 to 3 Soup Bones 
4-Hock 

@ Plate 
1-Stews, Boiling Meat, 

Corned Beef 
2-Short Ribs 

@ Fore Shank 
1 to 3 Soup Bones 
4-Shoulder Clod 

© Flank 
1-Flank Steak 
2-Stews or Hamburger 

Courtesy U. S. Department of Agriculture 



Veal Char t 
Identification—Wholesale and Retail Cuts 

W h o l e s a l e 
C u t s 

® and © Hind Saddle 
® Leg 
© Loin 

© and 0 Fore Saddle 
® Hotel Rack 
® Chuck 

R e t a i l 
C u t s 

© L e g 
1 to 12 Cutlets 
13-Roast 
14-Shank (Stew) 

® Loin 
1 to 15 Loin and 
Kidney Chops 

® Hotel Rack 
1 to 14-Rib Chops 

® Chuck including shoulder, 
neck and breast 

1-Stew 
2-Roasts 

Numerals in circles O refer io wholesale cuts. 
Other numerals refer to retail cuts. 

Yields of Wholesale Cuts and Subdivisions 

© a n d © H i n d S a d d l e 4 9 % 

® Legs 40% 

® Loin 9% 

® a n d ® F o r e S a d d l e 5 1 % 

® Hotel Rack 6.5% 

® Chuck 44.5% 

Courtesy U. S. Department of Agriculture 



Fore Quarter of Beef 

Table 5 

N A M E OF THE WHOLESALE, CUT N A M E OF THE RETAIL CUT 

Rib—Often called "prime ribs". 1st cut—Eleventh and twelfth rib 
Prime refers to grade and should roast. 
not be used in reference to the Middle cuts—Ninth and tenth rib 
rib cut. roast. 

Seventh and eighth rib roast. 
Chuck end—Sixth rib roast. 
Short ribs. 

Chuck. Chuck Rib—Fifth rib roast. 
Chuck steaks. 
Pot-roasts. 
Clod (this is not sold separately 

in all grades of beef). 

Plate and Brisket. Brisket. 
Plate. 
Rib ends or short ribs. 

Fore Shank. Stew. 
Knuckle soup bone or elbow joint. 
Soup bones. 

Table 4 

Ilind Quarter of Beef 

N A M E OF THE WHOLESALE CUT N A M E OF THE RETAIL CUT 

Round, which includes the rump, Rump. 
shank, and the round — rump Round—rump and shank off. 
and shank off. Round steak, first cut. 

Bound steaks. 
Round steak, last cut. 
Pot-roasts. 

Hind Shank. Soup bones. 
Hock soup bone. 
Knuckle soup bone. 

Loin. Butt-end sirloin steak. 
Wedge-bone sirloin steak. 
Round-bone sirloin steak. 
Double-bone sirloin steak. 
Hip-bone sirloin steak. 
Hip-bone porterhouse steaks. 
Regular porterhouse or T-bone steaks. 
Club steaks. 
Filet. 

Flank. Flank steak. 
Stew. 
Suet or cod fat. 



meet the demand of the trade, just certain wholesale cuts will be found. 
The side has been "ribbed," probably between the twelfth and thir-
teenth ribs. This is the usual practice, although some markets call 
for a different method of quartering the side. For example, beef 
intended for Boston is ribbed between the tenth and eleventh ribs, 
leaving three ribs on the hind quarter instead of one as in the former 
case which is known as the Chicago method. For the New York 
market, hind quarters have no rib left on. The Chicago method, 
however, is more generally used than the others and probably the 
hind quarter that the retailer puts upon his block will contain the 
thirteenth rib. The reason for leaving one or more ribs on the hind 
quarter is to hold its shape. 

Characteristics of the Fore Quarter of Beef 

Table 6 

CHARACTERISTICS £ 

Neck. Juicy and well-flavored. Soup, stewing, and 
mince meat. 

Chuck. Good quality meat. Steaks are Roasting. 
more or less rectangular in shape Braising, 
and contain cross - sections of Broiling, 
shoulder blade, back-bone, and Stewing, 
rib, but frequently the last two are Cooking in water, 
trimmed off. Contains more con-
nective tissue than cuts from the 
hind quarter. The lean is com-
posed of more muscles, the fibers 
of which run in various direc-
tions, so steaks cannot be cut 
across the grain. Low in fat, but 
rather high percentage of bone. 

Rib. Roasts from this cut are rich in Oven roasts. 
flavor, and very tender. A com- Steaks, 
paratively large muscle known as 
the "eye" and the rib bones make 
it easy to identify the rib roasts. 

Plate— Lean and fat are deposited in al- Corning. 
Brisket. ternate layers in plate cuts. They Braising. 
Rib Ends. usually contain ends of ribs and Stewing. 

sections of breast-bone. The pres- Cooking in water, 
ence of the latter is a sure indi-
cation that the cut is from the 
brisket. Fat is sweet and well 
suited to forming a part of boil-
ing meat. 

Fore Shank. Bone and gristle, varying amounts Soups. 
of lean. Stewing. 



Table 4 shows the wholesale cuts of the fore quarter and the retail 
cuts into which each wholesale cut is divided. 

Table 5 on page 13 shows the wholesale and the retail cuts of the 
hind quarter of beef. It will aid you in learning the location of the 
different cuts if you study this table and Table 4. An early acquaint-
ance with all the cuts of the meat animal will be extremely valuable in 
buying meat. 

Tables 6 and 7 give the different retail cuts of beef, the character-
istics of each cut, and methods of preparing each one. Study these 
tables carefully as they will be exceedingly helpful in the selection of 
beef. They also show that all the cuts can be utilized. In order to buy 
meat economically, they all should be utilized. 

Characteristics of the Hind Quarter of Beef 

Talle 7 

CUT CHARACTERISTICS METHODS OF CHARACTERISTICS PREPARATION 

Round—rump and Round or oval in shape, with a Braising, 
shank off. small round bone and a large Broiling. 

proportion of lean meat. Tender, Swiss steak, 
juicy, well-flavored. The "top of Spanish steak, 
the round" is the most tender Rolled steak, 
portion of the steak and can be 
distinguished from the "bottom 
round" because it consists of one 
large muscle while the "bottom 
round" is made up of two. 

Rump. Is somewhat wedge-shaped, juicy Braising. 
piece of meat of good quality but Roasting, 
containing about 25 per cent bone. Broiling. 

Stewing. 

Hind Shank. Bony, connective tissue and some Soups. 
meat. Stews. 

Loin. Sirloin steaks are oblong in shape Broiling. 
and contain sections of the back- Panbroiling. 
bone and the hip-bone. Are more Roasting, 
tender than the round. The por-
terhouse steak contains a T-
shaped bone. The meat of the 
main portion is very high quality 
but the strip end is rather coarse. 
The club steaks are similar to 
porterhouse but they contain no 
tenderloin. The loin contains the 
choice cuts of the hind quarter. 

Flank. A boneless steak is taken from Stewing. 
the flank. Consists of a flat rec- Boiling, 
tangular muscle weighing 1 to Braising. 
2y2 pounds. Muscle fibers run Grinding, 
lengthwise, making it necessary 
to "score" the steak across the 
grain. Considerable fat. Rest of 
lean is coarse in texture. 



V E A L 

Veal is the flesh of very young bovine animals, usually not over 
twelve weeks of age at slaughter. The largest number are slaughtered 
between three and eight weeks of age. In dressing calves, they are 
split only through the hench-bone and breast-bone. The skin is left 
on to preserve the color and moisture of the flesh. Calves sold to local 
dealers are often skinned at the wholesale markets immediately before 

Fore Saddle of Veal 

N A M E OF THE WHOLESALE CUT N A M E OF THE, RETAIL CUT 

Hotel Rack. Rib chops. 

Chuck—including neck, shoulder, Roast, 
breast and shank. Chops. 

Stews. 

Table 8 

Hind Saddle of Veal 

N A M E OF THE WHOLESALE CUT N A M E OF THE, RETAIL CUT 

Leg. Cutlets or steaks. 
Roast. 

Loin. Loin chops. 
Loin roast. 
Kidney chops. 

Table 9 

Characteristics of Veal Cuts 

CHARACTERISTICS N A T I O N 

Breast. Meat of good quality. Roasting. 
Stewing. 

Shoulder. Solid meat of good quality. Roasting. 
Braising. 
Stewing. 

Chuck. Meat of good quality. Roasting. 
Braising. 
Stewing. 

Leg. Solid meat of good quality, very Roasting. 
little waste. Braising. 

Loin. Choice meat. Roasting. 
Braising. 

Rib. Bone and fat. Lean meat of ex- Roasting. 
cellent quality. Braising. 

Shanks. Fore and hind shanks, bone, Soups. 
gristle, little meat. Stewing. 



delivery. Skinned calves that are sold as carcass veal are usually 
either split through the back-bone making two equal sides, or divided 
into saddles and racks for ease in handling. The cuts most commonly 
made are the saddle and rack. The carcass is "ribbed" between the 
twelfth and thirteenth ribs, the hind quarters together forming the 
saddle, and the fore quarters together forming the rack. They are 
about equal in weight. In some markets the division is made between 
the eleventh and twelfth or the tenth and eleventh ribs. 

Cuts of veal. The cuts of the saddle are the leg, the loin, and the 
shank. The cuts of the rack are the ribs, the chuck, including the 
shoulder, and the breast. Table 10 shows the cuts, characteristics, and 
methods of preparing veal. Study the table and the veal chart oppo-
site page 13. 

LAMB AND M U T T O N 

Lamb is a general term which refers to the flesh of young animals 
of the ovine species. Mutton is the flesh of ovine animals which have 
passed the lamb stage. Generally speaking lambs become yearlings in 
from twelve to fourteen months and yearlings become sheep when 
around twenty to twenty-four months old. Lamb is preferred to 
mutton in this country, therefore, by far the greatest percentage of 
ovine animals are marketed as lamb, according to Government figures, 
around 90 per cent. England prefers mutton to lamb and so more 
mutton than lamb will be found in English markets. 

So far as methods of cutting are concerned the same practices 
are applied to both lamb and mutton. 

P O R K 

Pork is the flesh of the swine. Most of the pork comes from com-
paratively young animals, usually between seven and twelve months 
of age. About three-fourths of the pork products are marketed as 

Fore Saddle of Lamb 

N A M E OF THE WHOLESALE CUT N A M E OF THE RETAIL CUT 

Hotel Rack. Rib chops. 
French chops. 
Crown roast. 

Chuck—including neck and breasts. Boasts. 
Stews. 
Chops. 

Table 11 

Hind Saddle of Lamb 

N A M E OF THE WHOLESALE CUT N A M E OF THE RETAIL CUT 

Leg. Roast. 
Steaks. 

Loin—including flank. Loin chops. 
Kidney chops. 
Loin roast. 



Lamb and Mutton Cuts 

Table 14 continued on next page 
[18] 

^ CHARACTERISTICS ^ X X 

Leg. Solid meat, fine quality. Roasting. 
Broiling. 

Loin. Choice meat. Roasting. 
Broiling. 

Hotel Rack— Bone, meat of fine quality. Roasting, 
corresponds to Broiling, 
rib chops. 

Shoulder or Well-flavored, tender meat. Stewing. 
Chuck. Braising. 

Roasting. 

Breast. Bone, meat not so fine in grain Stewing. 
as in leg or loin. Roasting. 

Flank. Good quality meat. Stewing. 

Table 13 

cured and fresh meats and the remainder as lard and sausage. The 
demands of the trade influence the method of cutting, most of which 
is done in the packing plants. Practically all the hogs slaughtered 
in the packing plants are converted into pork cuts and lard before they 
are put on the market. A study of the chart opposite page 76 will show 
how the pork carcass is divided into cuts suitable for retailing as 
fresh and cured products. Table 14 shows the different pork cuts, 
their characteristics and their uses. 

Pork Cuts 

CHT CHARACTERISTICS X 

Feet — fore and Bone, skin, fat, not much meat, Cooked in water, 
hind. but this little is delicate. May then be 

broiled, pickled 
or fried in deep 
fat. 

Ham—cut from Solid meat, little bone. Usually Fresh— 
hindquarter — cured, a small percentage sold Braising, 
corresponds to fresh. Sold as whole or half hams Roasting, 
round of beef. or in slices. Cured— 

Baking, cooking 
in water, broil-
ing, panbroiling. 

Fat back—thick, Very largely fat. Cured as salt Frying. 
uniform layer pork. Used as larding fat. As a seasoning for 
of fat removed other foods, 
in one piece 
from top of 
loin. 



Pork Cuts (Continued) 

Table 14 

SUNDRIES 

Sundries or extra parts. Besides the regular cuts of the meat ani-
mals, there are various parts known as sundries which have a high 
food value and which are for the most part low in price. Among the 
sundries are the liver and kidneys, which are examples of the glandu-
lar tissue that is a source of vitamins. In the light of recent investi-
gations liver and kidneys have assumed a new importance as source of 

CUT CHARACTERISTICS METHODS OF 
PREPARATION 

Clear Bell ies— Streaked lean and fat. Cured as Broiling, 
correspond to bacon. Panbroiling. 
flank and plate 
of beef. 

Loins. Leading fresh pork cut. Contains Roasting. 
back-bone, ribs, and tenderloin. Braising (chops). 
Tender, lean meat. Cut into roasts 
and chops. Sometimes boned and 
two loins tied together in one roll. 
Loin is sometimes boned and 
cured as "Canadian Back Bacon." 

Shoulder—divid- Full fresh shoulder — comprises Roasting, 
ed into differ- picnic shoulder, Boston butt, and 
ent roasts and shank. Cut into roasts with bone 
steaks to meet in or boned out into top and bot-
v a r y i n g de- torn roasts. 
mand. Picnic shoulder — sold fresh as Roasting. 

steaks or with shank and skin Braising, 
removed as fresh roast. 
Sold cured as picnic shoulder Baking, 
or boned and rolled as cured Broiling, 
boneless picnic. Panbroiling. 

Boston butt — sold fresh as roast Roasting, 
or steaks. Braising. 
Sold cured with bone removed 
as cottage roll. 

Shank — usually sold with full Cooking in water 
shoulder or picnic. May be sold with vegetables, 
separately fresh or cured. 

Jowl. Cured as salt pork and bacon— Broiling. 
known as bacon squares. Used as seasoning 

with vegetables. 

Spareribs. Lean and fat—not much meat. Roasting. 
Cooking in water. 

Tenderloin. Choice, lean, tender, boneless Braising. 
piece. Sold as part of loin or Frying, 
separately. Roasting. 

Fat. From one-tenth to one-third of Used for frying 
the hog carcass is made into lard. and shortening. 
High quality fat for all cookery 
purposes. 



iron in diets for the treatment of anemia. Table 15 shows the different 
sundries, their characteristics, and the best way to prepare them. 

Sundries 

CUT CHARACTERISTICS METHODS OF 
PREPARATION 

Brains— Tender. Contains vitamins A and Creamed, fried. 
Calf, Lamb, B. Scrambled with 
Pork, Beef. eggs. 

Cutlet style. 

Hearts— Tender. High in protein. Con- Stuffed and baked. 
Beef, Calf, tain vitamins A, B, and G. Bone- Cooked in water. 
Pork, Lamb. less. High per cent edible portion. Meat loaf. 

Heads— Meat and fat. Well flavored. Cooked in water. 
Calf, Sheep, Braised. 
Hog. Stuffed. 

Kidneys— Source of vitamins A, B, and G. Broiled or pan-
Beef, Veal, Highly prized delicacy. broiled. 
Pork, Lamb. Stew. 

With steak in pie. 

Liver— Tender. Source of vitamins A, B, Fried, broiled. 
Calf, Beef, C, D, and G. Rich in iron. Cooked in water. 
Lamb, Pork. Baked. 

Oxtails. Well flavored. Soup. 
Stew. 
Braised. 

Pork Ears. Well flavored. Cooked in water. 

Pork Lips. Well flavored. With red cabbage. 

Pork Snouts. High in fat content. Finely fla- Cooked with cab-
vored, containing streaks of fat bage, spinach, 
and lean. etc. 

Sweetbreads. Thymus gland of calf and young Broiled. 
beef. Divided into two parts: Braised. 

1. Heart sweetbread. Fried. 
2. Throat sweetbread. Sweetbreads can 

Great delicacy. be used any-
where in place 
of veal, as the 
delicate flavor 
blends well. 

Tripe. First and second stomachs of beef, Pickled. 
two varieties of which honey- Broiled, 
comb from second stomach is Panbroiled. 
more delicate. Cooked in water. 

Baked. 

Tongue— Boneless. Cooked in water. 
Beef, Calf, Corned. 
Lamb, Pork. Baked. 

Smoked. 
Pickled. 



How to Judge Quality in Meat 
There are several important factors which determine the quality 

and i>alatability of meat. Tenderness and flavor are the consumer's 
measure of quality in meat. The United States Department of Agri-
culture and twenty-six state agricultural experiment stations are 
engaged in a cooperative project sponsored by the National Live Stock 
and Meat Board. This project is known as "Cooperative Meat Investi-
gations" and the cooperators are engaged in studies to reveal how 
quality and palatability are affected by such factors as age, breed, 
feed, sex, etc. There are certain characteristics which will enable the 
consumer to know when the meat purchased has the qualities which 
she demands. 

Meat grades. With the growth of this country and the increase 
in distance between the places of production and the centers of con-
sumption, there arose the necessity for the standardization of meat and 
meat products on the basis of quality. Therefore, a system for grading 
meats has been developed which makes it possible for buyer and 
seller to carry on their transactions intelligibly through the use of 
mutually understood terms in describing the product in question. 
It is not possible within the limits of this text to discuss in detail the 
systems of classifying and grading evolved. The reading list at the 
end of this lesson gives excellent references on this subject. Grade of 
meat is based on the three factors: Conformation, finish, and quality. 

The term conformation covers the general build, form, shape, con-
tour or outline of the carcass, side or cut. 

The term finish refers to the thickness, color, character and distri-
bution of fat. 

Quality is a characteristic of the flesh and the fat included therein. 
I t is related primarily to the thickness, firmness, and strength of both 
the muscle fiber and the connective tissue. I t also involves the amount, 
consistency and character of the juices or extractives. I t is influenced 
by marbling (the deposits of fat along the connective tissue and 
between the muscle fibers). Color does not determine quality, but it 
is an excellent index of quality. 

It is possible because of this basis of standardization to point out 
certain definite characteristics of quality which will aid the house-
hold buyer. A study of these characteristics in reference to the various 
kinds and cuts of meat will be invaluable to the consumer. 

How to recognize quality in beef. Good conformation will give 
the retail meat buyer cuts which will contain the greatest proportion 
of meat to bone. Also an animal which has good conformation will 
mature early and so will be tender. The best finish in beef implies a 
smooth covering of brittle, flaky, white fat over most of the exterior 
and a much thinner covering over the interior surface of the ribs; 
there also will be liberal deposits of fat between the larger muscles and 
generous distribution along the connective tissues and between the 
muscle fibers. It is this characteristic which gives the cut surface a 
streaked appearance that is known as marbling. Best quality in beef 
is indicated by a lean of a bright cherry red color, good marbling, 
firm, fine grain; a cut surface which is smooth and velvety to sight and 
touch. Eed, porous bones indicate a young animal as contrasted to the 
white, flinty bones of the older animal. 



How to recognize quality in veal. The lean of veal is pinkish 
gray in color. The meat is fine grained, but does not show the marbling 
of the older beef. The proportion of connective tissue to lean is greater 
than in beef, as also is the percentage of bone. There is not much fat, 
but that is clear, hard and white. The bones are porous and reddish 
and the ends of some are cartilaginous. 

How to recognize quality in pork. The lean of pork is a light, gray-
ish pink and is well marbled. The flesh and the white fat are firm. 
Pork fat is not so brittle as beef fat. The bones are soft with a slight 
tinge of red. 

How to recognize quality in lamb and mutton. The flesh of lamb 
is light pink as contrasted to a dark pink in mutton. Lamb fat is firm 
and white, but not so hard as mutton fat. The bones are the best means 
of distinguishing lamb from mutton—the break joint in particular. 
In young lamb the fore feet may be broken off exposing four well-
defined ridges which are porous, moist, and with a slight tinge of red. 
Older lamb or yearling sometimes break with a hard, whitish appear-
ance to the saw tooth ridges. By the time the mutton stage is reached 
this joint cannot be broken and the feet are taken off below the break 
joint, at the round joint. 

Grading and Stamping 
In 1927 an innovation in meat merchandising was introduced. This 

was grading and stamping fresh beef according to quality. The stamp 
is put on in such a manner that practically every retail cut bears the 
grade mark. This enables the purchaser to know the grade of meat 
which he is buying. 

At first the service of grading and stamping was limited to beef, 
but it has since been extended to lamb also. The service has increased 
greatly and graded and stamped fresh meats may be found in many 
markets. 

Federal Meat Inspection 
The stamp of quality discussed in the preceding paragraph must 

not be confused with the round purple stamp which is the symbol of 
Federal inspection. This round purple stamp is the guarantee that 
the meat is from federally inspected animals and is wholesome. All 
meat and meat products which are processed by packers engaged in 
inter-state commerce are subject to Federal inspection. The ink used 
in marking the carcass is a pure vegetable coloring and is absolutely 
harmless. There is no reason for cutting away this stamp before cooking. 

Preservation 
Meat may be preserved for future use in several ways. 
1. Canning is one way. Fresh meats and some of the sundry parts 

are canned. 
2. Curing is a very important method of preservation. Common 

salt is the basis for all curing and is the only really essential ingre-
dient. Smoking aids in preserving meats and it gives a pleasant flavor. 
Sugar and saltpeter are other ingredients of the curing formulae. 
Examples of cured meats are: Corned beef, dried beef, ham, bacon, 
salt pork, and some types of sausages. 

3. Meat may be held in cold storage to preserve it. 
4. Freezing quickly at a very low temperature is a new develop-

ment in meat preservation and merchandising. 
[ 2 2 ] 



Summary of Lesson Two 
A trip to the meat market is valuable in that it teaches the con-

sumer to become familiar with the different kinds and cuts of meat 
and to observe the various characteristics of quality. The possession 
of such knowledge enables the consumer to buy to the best advantage. 

Home Project 
Observe 100 purchasers of meat. Which cuts are in most demand? 

Do the buyers ask the price per pound ? Do they ask for a definite cut 
or merely "a roast" or "stew meat" ? 

Questions 
1. What was the value to you of the trip to the meat market ? 
2. Describe the physical appearance of beef, pork, veal, lamb, and 

mutton as to color, distribution of fat, etc. What is meant by marbling ? 
How will you judge the quality of meat you buy? What is the dis-
tinction between lamb and mutton ? 

3. What is meant by conformation ? Finish ? Quality ? What does 
each of these terms mean in relation to beef ? To veal ? To pork ? To 
lamb ? 

4. Name the less-tender cuts of beef. Why are they less tender 
than other cuts? Give two methods of preparing each of these cuts. 
From what part of the animal do the select steaks and chops come? 
The select roasts ? 

5. Look up the method of corning beef. What parts of the animal 
are used for this purpose? 

6. What is meant by "curing" ? What meats are so treated ? What 
is the purpose of curing meat? Give other methods of preservation. 

7. What are sundries? Give three reasons for utilizing them. 
8. What cuts of meat should be purchased for soup making? 
9. What cuts of meat may be used for stews ? Why ? 
10. What is grading and stamping ? What advantages does it have 

in your opinion ? What is Federal inspection ? 

Reading List 
DAVIS, W. C., and WHALIN, C. V., Market Glasses and Grades of Dressed Beef, 

United States Department of Agriculture Bulletin No. 1246. 
, and HARRIS, C. M., Market Classes and Grades of Dressed 

Veal and Calf Carcasses, United States Department of Agriculture Circular 
No. 103. 

, and BURGESS, J. A., Market Classes and Grades of Dressed 
Lamb and Mutton, United States Department of Agriculture Bulletin No. 1470. 

, Methods and Practices of Retailing Meat, United States 
Department of Agriculture Bulletin No. 1441. 

, Commercial Cuts of Meat, United States Department of 
Agriculture Circular No. 300. 

GARDNER, KELSEY B., and ADAMS, LAURENCE A . , Consumer Habits and Prefer-
ences in the Purchase and Consumption of Meat, United States Department 
of Agriculture Bulletin No. 1443. 

HALL, LOUIS D . , Market Classes and Grades of Meat, University of Illinois Agri-
cultural Experiment Station Bulletin No. 147. 

, and EMMET, A . D . , Relative Economy, Composition and 
Nutritive Value of the Various Cuts of Beef, University of Illinois Agri-
cultural Experiment Station Bulletin No. 158. 

COFFEY, W. C., and AUGUSTUS, E. K., Essentials in the Selection of Beef, Illinois 
Agricultural Experiment Station Circular No. 206. 

BULL, SLEETER, and LONGWELL, J . H . , Relative Economy of the Various Cuts of 
Pork, Illinois Agricultural Experiment Station Bulletin No. 330. 



LESSON THREE 

Principles of Meat Cookery 
Preparation of the Tender Cuts—Roasting 

THE method used in cooking meat depends on the cut to which it 
is to be applied. The tender cuts with a minimum of connective tis-

sue are cooked by methods which cannot be used successfully in cook-
ing those cuts which have any considerable amount of connective tissue. 
The cuts with the least connective tissue come from those parts of the 
animal which have received the least exercise. These cuts are from the 
muscles that lie along the back-bone. The cuts from the greatly exer-
cised parts of the animal develop thickened muscle walls and large 
amounts of connective tissue and consequently must tbe prepared by 
different methods. These statements apply to beef and veal. Lamb 
and pork come from young animals and so there is very little con-
nective tissue present. Veal has certain definite characteristics which 
make it necessary to use different methods from those used for other 
meats. Yeal is tender because it is young, yet it requires long, slow 
cooking to soften the connective tissue which is abundant, but not 
tough. 

Reasons for cooking meats. Meats are cooked for several reasons: 
(1) To develop flavor; (2) to improve appearance; (3) to hill bac-
teria; (4) to soften connective tissue. 

Demand for the select cuts. A certain portion of each meat ani-
mal is made up of so-called choice cuts which are in great demand. 
Supply and demand regulate the prices of all commodities; when the 
supply exceeds the demand, prices are low; when the demand exceeds 
the supply, prices are higher. This is the reason that some cuts of 
meat costs more than others. The consumer has to pay more for 
certain cuts than others because the demand for those cuts is greater 
than the supply and they must make up for the loss on the less-
demanded cuts. If there were equal demand for all cuts, there would 

Select Cuts of Beef 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

Sirloin from the loin Steaks. Broiling, Panbroiling, 
end. Roasts. Roasting. 

Porterhouse from the Steaks. Broiling, Panbroiling, 
short loin. Roasts. Roasting. 

Ribs. Roasts—rolled or Roasting, Broiling, 
standing. Panbroiling. 

Steaks. 

Tenderloin or fillet. , Roasts. Roasting, Braising. 
Fillet Mignon. Broiling, Panbroiling. 



be no difference in the prices paid by the consumer. It is wise to use 
all cuts and thus lessen the spread in prices between them. 

The following tables show the select cuts from the different meat 
animals, the form of the cut, and the method of preparation for each 
cut. By studying the tables you will familiarize yourself with the 
various cuts and their uses, and this will aid you in buying meat. 

Select Cuts of Veal 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

Loin. Chops. Braising, 
Roasts. Roasting. 

Leg. Cutlets or steaks. Braising, 
Roasts. Roasting. 

Rib or rack. Chops. Broiling, Panbroiling, 
Roasts. Braising, Roasting. 

Table 17 

Select Cuts of Pork 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

Loin. Chops. Braising, 
Roasts. Roasting. 

Tenderloin. Slices. Broiling, 
Roasts. Roasting. 

Ham (usually Slices. Broiling, Panbroiling, 
smoked). Whole or thick pieces. Baking, Braising. 

Bacon. Slices. Broiling, Panbroiling. 

Table 18 

Select Cuts of Lamb and Mutton 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

Loin. Chops. Broiling, Panbroiling, 
Roasts. Roasting. 

Leg. Whole as roast. Roasting, 
Sliced for steaks. Panbroiling. 

Rib. Chops—trimmed— Broiling, Panbroiling, 
called "French" Roasting, 
chops. 

Rack, crown roast. 



Methods of Meat Cookery 
In principle there are only two ways in which meat is cooked. The 

tender cuts with a small amount of connective tissue are cooked by dry 
heat. The less-tender cuts with considerable connective tissue must be 
cooked by moist heat because dry heat toughens the connective tissue, 
while moist heat softens it. While there are only two general ways of 
cooking meat, there are three methods which may be classed under 
each. Methods of cooking by dry heat are : (a) roasting; (b) broiling; 
(c) panbroiling. Methods of cooking by moist heat are: (a) braising; 
(b) cooking in water; (c) stewing. 

ROASTING 

To roast is to cook by dry heat before a fire or over hot stones 
or metal; now, especially when said of meats, it means to cook in a hot 
oven. Originally roasting meat meant to cook before a hot fire, the 
meat being on a spit and turned frequently. Sometimes a Dutch oven 
was used; not the heavy covered kettle which we know as a Dutch 
oven, but a tin or iron oven with one side open to the fire. Now the 
term to roast has come to be applied to meats or poultry cooked by dry 
heat in the oven. Properly speaking, foods so cooked are baked, but 
the term baked is not used when speaking of meats or poultry, except 
in the case of ham. 

Recent experiments in roasting meat. Prior to 1924, practically 
all of the reported experimental cooking of meat was done between 
1900 and 1907 by Grindley, Sprague, Mojonnier and co-workers at 
the University of Illinois. In 1924 the National Live Stock and Meat 
Board initiated a national cooperative project designated as "A Study 
of the Factors Which Influence the Quality and Palatability of Meat." 
This project now is known as the "Cooperative Meat Investigations." 
The cooperators are the United States Department of Agriculture 
and twenty-six state agricultural experiment stations. 

The study deals with many phases of the production of meat which 
are not germane to the subject of this text, but in testing cuts from 
the experimental animals it was necessary to set up a standard method 
of cooking. The work at Illinois was the basis used in developing the 
standard method of roasting. In the development of this standard 
method as well as in its application many facts have been revealed 
which have changed some of the ideas formerly held fundamental in 
meat cookery. 

Oven temperatures. It has been found that the oven temperature 
at which meat is roasted is an important factor in the uniformity of 
the cooked product. Oven regulated stoves and oven thermometers 
make it possible to control oven temperatures in the home kitchen as 
well as in the experimental laboratory. 

Roasts cooked at low oven temperatures have been found to be 
superior in every way to those cooked at high temperatures. They 
are more uniformly done throughout the entire roast. There is a 
decrease in cooking losses and roasts cooked at a low temperature are 
judged to be more palatable. The cooking time is increased. Two 
general methods of roasting have been used, experimentally. One 
method has involved searing the meat first at a high temperature 
(275° C.) for a period of twenty minutes, then continuing at a lower 



temperature (125° C.) until the desired degree of doneness is reached. 
The second method involved roasting at a constant low temperature 
(125° C.). 

Value of initial sear. Comparison of cooking losses in roasts 
cooked by these two different methods raised the question of the value 
of the initial sear. The practice of searing a piece of meat was based 
on the theory that the coagulation of the protein on the surface in 
browning prevented the escape of juices and decreased cooking losses. 
In computing cooking losses, it has been found that meat which has 
been seared, whether at the beginning or the end of the roasting 
period actually shrinks more than roasts which are not seared at all. 
The interior of the roast is not improved by searing. 

Searing improves outside appearance, develops aroma and develops 
flavor in the outside slices. Searing improves the quality of the drip-
pings, giving a richer brown color. If meat is seared, these are the 
reasons for doing so, and not because it prevents losses. 

Calculating cooking losses. Cooking losses in roasts are of two 
kinds: (1) Evaporation loss, which is due to the evaporation of mois-
ture and other volatile substances; and (2) dripping loss, which is the 
fat and liquid in the pan. The sum of evaporation loss plus dripping 
loss equals total cooking losses. 

In experimental work these losses are computed by weighing the 
roasts when raw and again when the maximum temperature is reached. 
The sum of the roasted meat and the drippings subtracted from the 
weight of the raw meat equals the loss through evaporation. 

The weight of the roast subtracted from the weight of the roast 
plus the weight of the drippings equals dripping loss. 

Two factors influence the amount of losses in meat. These two fac-
tors are: Degree of doneness and oven temperature used for roasting. 

Since these factors of temperature and degree of doneness may be 
controlled, it is of scientific and practical interest to study the effect 
of different temperatures in roasting and different degrees of done-
ness in the finished product. 

Roasts cooked at higher temperatures show consistently increased 
cooking losses. Dripping losses increase proportionately more than 
evaporation losses. 

The degree of doneness depends upon the time of cooking and it 
is apparent that the greater the degree of doneness, the greater the 
cooking losses. 

Roasts in which the cooking losses are great are lacking in juiciness; 
the fibers are shrunken instead of being full. The drying out of the 
roast through excessive evaporation loss is a most undesirable result. 

The collective results of experiments to determine the effect of oven 
temperatures on cooking losses or shrinkage in meat point to the very 
definite conclusion that high oven temperatures increase total losses. 
It is clear, therefore, that a lower oven temperature, even though it 

Note: To change from the centigrade scale to the Fahrenheit scale involves a 
simple arithmetical process. If any degree in the centigrade scale, either above 
or below zero, be multipled by 1.8, the result will be the number of degrees above 
or below 32°, the freezing point on the Fahrenheit scale. For example: 50° C. 
= 122° F., or 50 X 1.8 + 32 = 122. 



involves a longer cooking period, is best from the standpoint of the 
quality and palatability of the finished product, and also from the 
standpoint of economy. 

In institutional meat cookery the factor of time in preparation must 
be considered, but a readjustment to meet the longer time required 
to roast meat will pay in a product of better quality which will go 
farther in serving. 

So far as fuel consumption is concerned, probably it will not be any 
greater over the longer period at a low temperature than at a high 
temperature over a shorter period of time. 

Aside from the shrinkage, the important factors of palatability, 
tenderness, juiciness, and flavor of the lean show a decrease when 
cooked at high oven temperatures. 

Ideal roast of beef, pork, lamb and veal. The characteristics of 
the ideal roasts of different kinds of meat differ. Every kind of meat 
is not cooked to the same degree of doneness. Beef is liked rare, me-
dium rare, and well done. Lamb is liked a little underdone and well 
done. Pork and veal are always cooked to the well-done stage. It was 
necessary to determine experimentally the ideal of a piece of meat 
cooked to a certain degree of doneness. Sprague and Grindley 
describe the physical characteristics of ideal rare, medium-rare and 
well-done roasts of beef as given below: 

Bare or under-done. "A cross-section of rare roast shows the three distinct 
changes which occur in roasting. One of these changes is seen in the center where 
the dull, bluish red characteristic of raw meat has changed into the bright rose 
red of rare meat. This shades into a lighter pink toward the outer portions and 
changes into a dark gray in the layer immediately underlying the outer browned 
crust. The ideal standard for rare meat requires that the larger portion of the 
roast shall have been heated through only enough to effect this first change to 
rose red, so that the outer brown crust and the intermediate gray layer shall be 
as thin as possible. Under these conditions there should be a liberal amount of 
bright red juice." 

Well-done. "If the cooking is continued for a sufficient length of time, instead 
of being distended the meat shrinks noticeably, the whole interior is found to 
have become brownish-gray in color and the juice is scanty and either colorless 
or slightly yellow. Meat cooked to this degree is said to be well-done." 

Medium-rare. "A condition between these two extremes is indicated by the 
term medium-rare. In this case, sufficient heat has been applied to change the 
color of the center to a light pink. The gray layer underlying the crust has 
therefore extended considerably toward the center and the free juice is smaller 
in quantity and lighter in color than in the rare roast."1 

Child describes the ideal pork roast as follows: 
"The roasts (pork) which were most pleasing in appearance were a uniform 

brown, neither too light nor too dark. The crust was crisp, but not hard. When 
carved, the inside was grayish white without even a tinge of pink. The slices were 
firm, juicy, and tender, not dry or crumbly. The juice on the platter was a 
delicate yellowish brown without a pink tint, when the roast was well done."2 

Well-done lamb is grayish brown throughout. Slightly under-done 
lamb will be grayish pink. 

1 SPRAGUE, ELIZABETH C., and GRINDLEY, H. S . , A Precise Method of Roasting 
Meat, University of Illinois Bulletin, Volume IV, No. 19. 

2 CHILD, A. M., Selection and Use of Porlc Cuts, University of Minnesosta Agri-
cultural Experiment Station Bulletin 224. 



Latzke describes the ideal roast of veal: 
"Roasted veal should be so juicy that as it is carved the juice is very apparent 

on the cut surface and runs down onto the platter. Veal roasts should never be 
dry and mealy or cooked until the fibers are almost white. Such a product be-
comes mealy in the mouth and is the result of too high a cooking temperature 
and a great loss of moisture."1 

How to determine doneness. The person who cooks meat success-
fully must have some definite gauge to tell when it has reached the 
degree of doneness which is considered ideal for that particular roast. 
The time-weight relation is the one which is used almost universally 
in the home. In laboratory practice a method of measuring done-
ness with absolute accuracy is necessary and, therefore, the roast-
meat thermometer is used. 

Limitations of time-weight relation. The time-weight relation means 
to allow a certain number of minutes in an oven of given temperature 
for each pound of meat to be roasted. This method cannot be depended 
upon to give absolutely accurate results, since such factors as the oven 
temperature, the size and shape of the roast, the age of the animal, 
the cut used, and the amount of fat and bone may all influence the 
time in the oven. The Bureau of Home Economics, United States 
Department of Agriculture, reports a range from 24 to 60 minutes 
per pound in roasting legs of lamb with the oven temperature and the 
meat temperature constant. The number of minutes per pound also 
differs with the kind of meat and the degree of doneness. 

The roast-meai thermometer. The roast-meat thermometer to test 
the doneness of a piece of meat was used first thirty years ago at the 
University of Illinois. It has been used in all experimental meat cook-
ery in connection with the Cooperative Meat Investigations. The ther-
mometer has been called "the most outstanding single contribution 
to the newer knowledge of meat cookery." 

The thermometer is inserted in the meat so that the bulb reaches 
the center of the largest muscle. As the heat penetrates the meat, the 
temperature at the center gradually rises and this rise is registered by 
the thermometer. The temperature which the thermometer registers is 
the temperature at the center of the meat; or the internal temperature. 
Just as the time-weight relation differs with the kind of meat and the 
degree of doneness, so do the internal temperatures at which the meat 
is done differ. 

The internal temperatures at which roasts should be removed from 
the oven in order to be cooked to the desired degree of doneness were 
arrived at through experimenting with different temperatures. Table 
20 gives the internal temperatures at which various types of roasts 
are done; it also gives proper oven temperatures, and the time-weight 
relations. Since the general practice is to sear meat, the searing tem-
perature is also given. 

Temperature rise after removal from oven. If a roast of beef is 
allowed to stand uncut after it has been removed from the oven, the 
internal temperature will continue to rise for from fifteen to forty-five 
minutes. The number of degrees of rise is variable, but it appears to 

I LATZKE, ESTHER, Veal in Variety, North Dakota Agricultural Experiment Sta-
tion Bulletin 239. 



depend not only upon the internal temperature of the roast when 
removed from the oven, but also upon the oven temperature at which 
the roasting is done. 

According to Sprague and Grindley, the greater the difference be-
tween the outside and inside temperatures of the roast, the greater 
will be the rise in temperature. The work at North Dakota is in accord 
with this. The factors which contribute to the rise in internal tem-
perature present a subject for study, since the degree of doneness of 
a roast is measured by the maximum temperature reached by the 
roast. 

Time-table for Boasting 
REDUCED 

SEARING SEARING OVEN INTERNAL MINUTES 
K I N D OF ROAST TEMPERA- TIME TEMPERA- TEMPERA- PER 

TURE TURE TURE POUND 

B e e f -
Rare 250° C. 20 min. 125° C. 61° C. 18 min. 
Medium . . 250° C. 20 min. 125° C. 68° C. 20-22 min. 
Well-done . . 250° C. 20 min. 125° C. 75° C. 25-30 min. 

Pork (fresh)-
Loin 3 to 4 lbs 260° C. 15 min. 125° C. 85° C. 35 min. 
Shoulder . . 260° C. 15 min. 125° C. 85° C. 30-35 min. 
Ham 260° C. 15 min. 125° C. 85° C. 30-35 min. 
Butt 260° C. 15 min. 125° C. 85° C. 50-55 min. 

Pork ( cured )- (Not 
Ham, 10 to 12 lbs.. . seared) 150° C. 70° C. 25 min. 
Half ham , 

seared) 
150° C. 70° C. 30 min. 

Large ham 150° C. 70° C. 20 min. 
Lamb— 

Underdone 250° C. 30 min. 125° C. 75° C. 30 min. 
Done 250° C. 30 min. 125° C. 82° C. 30-35 min. 

Veal 260° C. 15-20 min. 127° C. 71° C. 25 min. 

Talle 20 

The workers at North Dakota report that the rise in temperature 
of roasts cooked to the same internal temperature was practically con-
stant for beef rib roasts. Roasts cooked to the rare stage (removed at 
51° C.) showed an average rise of 10° C., over a period of 40 to 45 
minutes. Medium roasts (removed at 61° C.) showed an average rise 
of 7.1° C. Eoasts removed at 71° C., showed a 4° C. rise. Higher 
internal temperatures at removal from the oven showed still less rise. 
In the Illinois experiments roasts removed at 79° C., showed no rise at 
all. The figures from North Dakota are based on a series of experi-
ments in which the oven temperatures were 275° C., for a.20-minute 
searing period and 125° C., for the remaining time. 

Another series of experiments was conducted to show the effect of 
oven temperature on the rise in internal temperatures after removal 
from the oven. With a high oven temperature the rise is greater. In 
order to obtain the same degree of doneness in roasts cooked at a 
higher oven temperature, it is necessary to remove them from the oven 
at a lower internal temperature. For example, if the oven temperature 
is 175° C., the roasts must be removed at 55° C., in order to obtain a 
medium roast with a final temperature of 68° C., since the rise in the 



internal temperature of the roast cooked at 175° C. is 13° to 13.5° C., 
as compared with a 7° C. rise when the oven temperature is 125° C. 
In the latter case the roast would be removed at 61° C. 

Pork and lamb are cooked to internal temperatures at 84° C., and 
76° C., respectively, and hence the rise in temperature after removal 
from the oven is so slight as to be insignificant. This is in accord with 
results noted in roasting beef as shown above. 

Basting. If the roast has a good covering of fat, basting will not 
be necessary. As the meat cooks the fat melts and bastes the roast. 
When a roast is deficient in fat, it is a good practice to place a layer 
of fat over the surface. This added fat may be strips of salt pork 
or bacon or pounded out cod fat or suet. 

Addition of water. No water should be added to the pan in roast-
ing. Covering the pan is equivalent to adding water because the 
steam is retained. The addition of moisture in roasting results in a 
less desirable product. For this reason no water is added and the 
pan is left uncovered. Veal is the one exception, for reasons that 
will be explained later. 

Seasoning. When salt should be added in cooking meat has been a 
disputed question. Some advocate adding the salt after the meat is 
cooked because salt tends to draw out juices. This is true, but the 
juices give greater richness to the pan gravy. The effect on the flavor 
of the meat is negligible. Others advocate the addition of the season-
ing to large pieces of meat, such as roasts, when they are put on to 
cook, because this gives the seasoning a chance to cook through the 
meat. Steak may be salted when it is put on the platter or just as it 
is ready to turn. A roast may be salted after it is browned. The most 
valid reason for not salting meat at the beginning of the cooking-
period is because the salt tends to prevent browning. The judging com-
mittees who test meat for palatability find the unseasoned roasts to 
their taste, since seasoning masks the meat flavor. 

C U T S USED FOR ROASTING 

The best cuts of beef for roasting. The most select cut of beef for 
roasting is the rib. Next comes the middle of the sirloin; this is the 
best cut for a small family. The rump makes a good large roast. 
Chuck ribs also may be roasted. The fillet of beef, or the tenderloin, 
is one of the tenderest cuts. The tenderloin lies under the short loin. 
Fillets as sold on the market usually are not cut from highly finished 
cattle because it would spoil the sale value of the porterhouse steaks 
if the tenderloin muscle were removed. Because the fillet does not 
come ordinarily from fat cattle, it is lacking in fat and for this reason 
it is usually larded. 

The best cuts of veal for roasting. The principal roasts of veal are 
the loin, leg, and rib or rack. The breast and shoulder also are roasted. 
They are best if boned and rolled. 

The best cuts of lamb and mutton for roasting. The cuts for 
roasting are the leg, loin, the breast, the shoulder, and the rack. In 
fact, it is possible to cook all cuts of lamb by this method. The shoul-
der and breast may be boned and rolled. 



The best cuts ot pork for roasting. The best cuts of pork for 
roasting are the loin and the ham (fresh) and the tenderloin. The 
tenderloin may be bought in one piece with the loin as a part of the 
roast, but it is also sold separately. Eoasted fresh ham, if small, is 
often boned and stuffed. Fresh shoulder cuts make excellent roasts. 

Standard Methods for Roasting 
B E E F 

Wipe rib roast with a damp cloth. (Meat never should be washed 
or soaked in water.) Place meat in a pan with the fat side up. Insert 
a roast-meat thermometer so that the bulb will reach the center of the 
eye (large muscle). Place in oven preheated to 250° C., and sear for 
20 minutes. Reduce the temperature rapidly to 125° C., and continue 
cooking until the interior temperature has reached 57° C. Remove 
from the oven and allow to stand until the maximum temperature has 
been reached. 

Compare in respect to (1) quality of finished product; (2) time 
involved; (3) expense of fuel; (4) per cent of shrinkage, and (5) 
exterior appearance with roasts of beef cooked according to the fol-
lowing methods: 

I. At a constant high temperature of 250° C. 
II. At a constant low temperature of 125° C. 

III. Put on in a cold oven, the temperature brought to 125° C., 
and maintained at that point. 

IV. Prepare one of the less-demanded cuts, such as the chuck ribs, 
by method II and compare with ribs. 

V E A L 

Wipe the meat with a damp cloth. Place on a wire rack. Set in the 
lower pan of the roaster with the outside or skin side of the roast up. 
Place in an oven preheated to 260°-300° C., and sear without covering 
for 15 or 20 minutes. Reduce the temperature rapidly to 127° C. 
Cover the roaster and continue to cook, allowing 25 minutes for each 
pound, including searing time. 

To use the roast-meat thermometer with a covered pan it is neces-
sary to have a right angle thermometer and a pan with a hole cut 
through the side, through which the thermometer may be inserted. The 
upright part of the thermometer is on the outside of the roaster. Veal 
is done when the roast-meat thermometer reads 71° C. 

Veal, being from an immature animal, is gelatinous and has more 
connective tissue than beef. It is not so rich in extractives and it has 
little fat. For this reason it is desirable to add fat in cooking veal. 
It requires longer and slower cooking than beef. (Consult time-table.) 
All meats, if they are properly cooked, are easily and completely di-
gested, and veal is no exception, although the statement is frequently 
made that veal is indigestible. 

Since veal is deficient in fat, it is likely to be dry. The problem in 
cooking veal, therefore, is to obtain a juicy roast. Veal has a tendency 
to become dry throughout with a hardened surface if roasted in an 
open pan; therefore it is best cooked in a closed pan. 



Veal may be protected from excessive drying by the following 
methods, also: 

a. Placing strips of salt pork or bacon over the top. 
b. Covering with a paste of flour and butter. 
c. Covering with a thick paste of flour and water. (This method 

materially increases the cooking time.) 

L A M B 

Wipe a leg of lamb with a damp cloth. Do not remove the fell. 
(The fell is the thin papery substance over the outside.) The leg of 
lamb will keep its shape better and cook in less time if the fell is left 
in place. Lay the leg, skin side down, and cut surface up, on a rack in 
an open pan without any water. Insert the roast-meat thermometer 
so that the bulb reaches the center of the thick round of the leg. 
Sear for 30 minutes at 250° C. Reduce the temperature rapidly to 
125° C., and continue to cook until the thermometer registers an inter-
nal temperature of 75° C., for slightly under-done lamb, and 82° C., 
for well-done lamb. 

P O R K L O I N 

Wipe meat with a damp cloth. Place roast on a rack in an uncov-
ered pan with the chine bone and rib ends in contact with the rack 
and the fat side up. Place a roast-meat thermometer so that the bulb 
reaches the center of the muscle. Sear for 15 minutes at 260° C. Re-
duce the temperature of the oven to 125° C., and continue cooking 
until the thermometer registers an internal temperature of 85° C. 

Glass Problems 
1. From your lesson in roasting work out the best method of roast-

ing beef, pork, veal, and lamb under home conditions. 
2. The Fahrenheit scale is used in the household. Change the tem-

peratures in this lesson from the centigrade to the Fahrenheit. 

Summary of Lesson Three 
Roasting is one of the methods of cooking meat by the application 

of dry heat. It is used in cooking large pieces of meat, such as rib of 
beef, leg of veal or lamb, and loin of pork. I t is a method of cooking 
applied to the tender cuts of meat. While the meat may be seared, 
or browned, if desired, this procedure does not, apparently, lessen 
the losses of the volatile constituents. Putting a roast in a cold oven 
produces just as juicy a roast as one which has been seared. Basting 
is not necessary if the top side has fat over it. An open pan is more 
desirable than a closed one. The temperature of the oven influences 
the uniformity of doneness of cooked meats; the lower the tempera-
ture, the greater the uniformity of doneness. Fatter cuts roast best. 

Questions 
1. What is roasting? How was roasting done before ovens were in 

general use? What is a spit? What was a Butch oven? What do we 
now call a Dutch oven? 

2. What is the general principle of roasting ? What is the effect of 
searing ? How does it affect cooking losses ? 



3. What is the best temperature at which to put a roast in the 
oven ? At which to continue roasting ? What is the advantage of put-
ting the roast in a cold oven ? How does a low temperature affect the 
uniformity of the doneness of a piece of meat ? What means are there 
of telling when a roast is done? What can you say of the accuracy 
of each ? 

4. What is a filet of beef ? What is the difference between a rolled 
rib roast and a standing rib roast? What advantage is there in re-
moving the bones to make a rolled rib roast? Is there a good reason 
for not removing the bones? 

5. What is meant by larding? What is its purpose? What are 
lardoons ? 

6. What is meant by cooking losses? How are cooking losses com-
puted ? 

7. What can you say regarding the composition and structure of 
veal? How does it differ from beef in this respect? Explain fully. 

8. When is the salt added to roasts ? Why ? Some authorities advo-
cate adding the salt before the heat is applied at all. How do they 
justify this procedure ? 

9. Why are certain cuts of meat more in demand than others? 
In what part of the animal are these cuts located ? What name do we 
apply to these cuts ? What influence does demand have upon the price 
of different cuts of meat? Name some commodity other than meat 
where this is also true. Why are we willing to pay more for the 
so-called select cuts ? 

10. Name the best cuts of beef for roasting. Of pork. Of veal. Of 
lamb and mutton. 
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LESSON FOUR 

Principles of Meat Cookery 
Preparation of the Tender Cuts—Broiling and Panbroiling 

IN Lesson Three, roasting, the method of cooking the large, chunky, 

tender cuts of meat, was discussed. Lesson Four considers the 
methods by which the relatively thin cuts which have little connective 
tissue are prepared. These methods are broiling and panbroiling. 

Study the tables giving the select cuts and learn which are adapted 
best to these methods of preparation. Both methods are adapted to the 
same kinds and cuts of meat. 

Guts for Broiling and Panbroiling 
The cuts of beef that may be prepared successfully by these two 

methods are the tender steaks, namely: Porterhouse, sirloin, club, fillet 
mignon. Kecent work by Cline1 has shown that certain less-demanded 
cuts of beef may be broiled to give results comparable in palatability 
to the steaks usually cooked by this method. 

If cut in the form of a steak or chop, there is practically no 
part of lamb which may not be broiled or panbroiled. These cuts are: 
Loin, rib, and shoulder chops, and steaks cut from the leg. The 
same cuts of mutton may be cooked by broiling or panbroiling. 

Ham and bacon are the pork cuts which may be broiled or pan-
broiled. Pork chops, although tender, can be cooked better in another 
way and will be considered in another lesson. The same is true of 
veal steaks or chops. The presence of considerable connective tissue 
makes it necessary to cook veal as the less-tender cuts of beef are 
cooked. 

Thickness of cuts. Beef steaks for broiling should never be cut 
less than one inch in thickness, an inch and a half or two inches is 
better. Single lamb chops are cut about three-fourths of an inch 
thick, double chops are cut an inch and a half or two inches in thick-
ness. It is much easier to obtain the well-browned exterior and the 
medium-done interior if steaks and chops are cut thick. 

Methods of cutting lamb chops. Loin chops cut double thickness 
or thick chops cut across the undivided loin are both referred to as 
English chops. Loin chops cut with the kidney in are called kidney 
chops. Rib chops with the meat scraped from the end of the rib bones 
are French chops. A boneless chop made from the shoulder is called 
the Saratoga chop. 

i CLINE, J. A., et al., How Certain Methods of Cooking Affect the Quality and 
Palatability of Beef, University of Missouri Agricultural Extension Bul-
letin No. 293. 

Note to Teacher: When cost is too great for each student to cook meat by 
each of the methods suggested, the lesson may be conducted as a group demon-
stration with each group using one of the methods. 



BROILING 

To broil is to cook by radiant (direct) heat from hot coals, a gas 
flame, or an electric element. 

In broiling over coals the meat is held by the bars of a gridiron or 
broiler. In broiling by gas flame, the broiler rack, on which the meat 
is placed, is slipped under the gas flame. In broiling in the electric 
oven, the heat is conducted to the meat by means of hot wires. 

The time required for broiling depends upon the thickness of the 
cut to be cooked, the oven temperature, and the degree of doneness 
to which it is cooked. Steaks and chops are better if they are not 
cooked to the well-done stage. The time-table for broiling gives the 
time required to broil to the medium well-done stage. Less time 
will be required if the steaks are liked rare; more if they are to be 
well done. 

Time-Table for Broiling 

N A M E OF CUT THICKNESS 
OF CUT 

TEMPERATURE 
OF BROILER 

TIME IN 
BROILER 

Beef 1 — 
Porterhouse 2 in. 260° C. 37 min. 
Rib 2 in. 260° C. 34 min. 
Sirloin 2 in. 260° C. 38 min. 
Round 1V2-1% in. 260° C. 30 min. 

L a m b -
Loin % in. 260° C. 10-15 min. 
Loin iy2-2 in. 2 6 0 ° C . 25-30 min. 
Rib %in. 2 6 0 ° C . 10-15 min. 
Rib iy 2 -2 in. 2 6 0 ° C. 30-35 min. 
Shoulder % in. 2 6 0 ° C. 10-15 min. 

P o r k -
Bacon Slice 191° C. 4 min. 
Ham 14 in. 191° C. 10 min. 
Ham y2-% in. 191° C. 20 min. 
Ham 1 in. 191° C. 30 min. 

Table 21 

It will be noted that the porterhouse and sirloin steaks require a 
few minutes longer in the oven than the rib steak, although the three 
steaks are cut the same thickness. The rib steak weighs less than 
either of the other two; hence it is apparent that the weight affects 
the total cooking time. Cline found that the heavier steaks required 
less time per pound to reach an internal temperature of 57° C., than 
the lighter steaks; the lighter steaks took a shorter total time to 
reach the same degree of doneness. 

Standard Methods for Broiling 
B E E F 1 

Preheat the broiler for 45 minutes with oven regulator set at 500° F. 
(260° C.). Place broiler rack far enough from heating element 

i Adapted from University of Missouri Agricultural Extension Bulletin No. 293, 
How Certain Methods of Cooking Affect the Quality and PalataMlity of Beef. 
CLINE, e t a l . 



(about 3y2 inches) so that the top side of the steak will be nicely 
browned in about one-half the cooking time. In this way only one 
turning is necessary. A roast-meat thermometer may be used to tell 
accurately when the steak is done. For medium-rare the steak is re-
moved when the thermometer registers 57° C. The thermometer is 
inserted into the steak horizontally before it is put in the oven. A 
certain kind of steak cut a definite thickness can be timed fairly 
accurately. 

Since it has been demonstrated that searing does not keep in 
juices, it is not necessary to sear at the beginning of the broiling 
period. One turning seems to give more uniform results and this 
procedure requires less attention. 

In broiling with a gas oven, it is possible to leave the broiler door 
open and still maintain the required temperature. To keep the 
electric oven hot enough it may be necessary to broil with the 
door shut. 

L A M B 

Have chops cut uniform in thickness. In the case of chops the fell 
should be removed. Since the lamb chops are cooked quickly the 
fell does not have time to get tender as it does in roasting. Lay the 
chops on a cold greased rack and place over live coals, under an 
electric grill, or the flame of a gas oven. If gas oven is used, have 
chops about 3y2 inches from flame. Place double chops with the 
fat edge up at first so as to brown. Turn when the chops are nicely 
browned. Finish broiling. (See table 21 for time.) 

BACON 

Place cold slices of bacon on cool broiler rack which is 5 inches be-
low the flame. Have gas turned on for a moderate oven (191° C.). 
Turn frequently. When light golden brown and evenly crisped, re-
move to hot platter. 

H A M 

Trim the rind and lean edge from a slice of ham and cut the edges 
in several places to prevent curling. Lay ham on broiler rack. 
Turn frequently and cook at a moderate heat (191° C.). Consult 
time-table for broiling period. 

Panbroiling 
To panbroil is to cook in a hot, uncovered frying-pan, pouring off 

fat as it accumulates in the pan. The same cuts which may be cooked 
by broiling, i. e., the tender beef steaks, lamb or mutton chops or 
steaks, and ham and bacon may be panbroiled. 

In panbroiling beef steaks or lamb chops have a heavy frying-pan 
sizzling hot. Sear quickly on both sides, and then cook more slowly 
until the desired degree of doneness is reached. The time for pan-
broiling is the same as for broiling; the result is best if the meat is 
not cooked beyond the medium-rare stage. The accumulated fat 
should be poured off or the meat will f ry not broil. 

Bacon is put into a cold pan when panbroiled. The fat is poured 
off and the bacon turned frequently. The cooking losses in bacon are 
high but the drippings have many uses in cooking. 



Frying 
To f ry means to cook in fa t ; especially (1) to cook in a small 

amount of f a t ; (2) to cook in a deep layer of fat, also called deep-
fat frying. 

Frying in a small amount of fat is used sometimes in the prepara-
tion of certain cuts of meat which in themselves are deficient in fat, 
or sliced ham is often fried in its own fat. The cuts of meat which 
are cooked by frying are such cuts of beef as round steak or flank 
steak. Veal steak or chops and pork chops are sometimes fried. 

Meat for frying should be cut quite thin. A little fat is melted in 
a hot frying-pan. The meat is browned quickly on both sides and 
then the cooking continued at a lower temperature. The pan is 
not covered. 

Deep-fat frying. This method of cooking meat is used more fre-
quently in restaurant kitchens than in the home. There seems no 
valid reason for cooking meat in deep fat when other methods are 
just as satisfactory and much simpler. Raw meats must be cut very 
thin for deep-fat frying. Breaded chops may be fried in deep fat. 
Croquettes are the most usual example of preparing meat by deep-fat 
frying, in the home at least. 

Fats for frying. When fats are heated, as in frying, some decom-
position is liable to take place. The reactions are hydrolysis and 
dehydration. In deep-fat frying great care should be taken to pre-
vent overheating. When fat decomposes or "smokes" the products 
of the reaction are acrolein and fatty acids. Acrolein is a readily 
volatile substance with an unpleasant odor and it is very irritating 
to eyes, nose, and throat. Different types of fat have different decom-
position temperatures. 

The optimum temperature for frying of most foods is between 
180° and 200° C., so a fat which decomposes above 180° C., is best for 
deep-fat frying. Blunt and Feeney give the following table of the 
decomposition temperature of certain common fats. 

Decomposition Temperature of Fats 
APPROXIMATE 

F A T DECOMPOSITION TEMPERATURE 

Cottonseed and corn oils 222°-232° C. 
Hydrogenated fats 219°-232° C. 
Leaf lard 214°-221° C. 
Butter 208° C. 
Much-used lard 190 ° C. 
Olive oil 167°-175° C. 
Peanut oil 150°-160° C. 

Table 22 

Lard, even much used lard, comes above 180° C., and its flavor 
and the fact that it is'always economical in price makes it an ideal 
fat for deep-fat frying. A mixture of one-third clarified suet and 
two-thirds lard makes an excellent fat for this purpose. 



Directions for frying. A deep iron kettle is best for frying, as 
experiment has shown that there is less danger of overheating if the 
surface exposure of the fat is reduced to a minimum. A frying basket 
is almost a necessity. This is a wire basket in which the food to be 
fried is placed. The advantage of this utensil is that the food all may 
be lifted as soon as browned and it is easily drained. There is one 
especially made for deep fat frying. Absorbent paper on which to 
drain the food should be at hand. 

Have the kettle about one-half full of fat. Do not have more as 
the water in foods makes the fat bubble and there is danger of it 
boiling over if the kettle is too full. Place kettle over a low fire and 
let the fat melt slowly. 

To test the temperature. The thermometer is the most satisfac-
tory. The next best test is the time it takes a one-inch cube of soft 
bread to turn a golden brown; for chops or cutlets, the temperature 
should be such that the bread will brown in from 30-60 seconds. 
The smoking test should not be relied upon, first, because fats should 
not be brought to the smoking point, and, second, because different 
fats smoke at different temperatures. 

Uncooked meat such as chops and cutlets should be cooked until 
brown (three or four minutes) and then the kettle drawn from the 
fire and cooked one minute longer. No thick material nor food which 
requires long cooking should be prepared this way. Chops or cut-
lets are cooked at a temperature of 180° to 200° C. Croquettes or 
other cooked foods may be fried at a higher temperature. 

In frying foods the ideal is a product which is thoroughly cooked, 
nicely browned, and which has not absorbed too much fat. Absorp-
tion of fat adds to the cost, decreases palatability, and retards diges-
tion. The absorption of fat depends on the length of time the food 
remains in the fat, therefore, the food should be cooked as quickly 
as possible. 

Gravies and Sauces 

Since much good flavor of meat and fat is contained in the drip-
pings and brown meat particles in the pan, gravy or sauce should be 
made to conserve this flavor. 

Directions for making gravy. Drain off excess fat, retaining two 
tablespoons for each cup of gravy desired. Add two tablespoons of 
flour for each two tablespoons of fat. Blend the fat and the flour 
and stir until it becomes a rich brown, being careful it does not burn. 
As the flour will not brown after the liquid is added be sure it is well 
browned first. Gradually add one cup cold water for each two table-
spoons of flour. It is more difficult to make gravy with hot water as 
the flour cooks before the gravy can be stirred smooth. Stir con-
stantly until the mixture boils. Season with salt and pepper. 

Proportions are: 2 tablespoons flour and 2 tablespoons fat to 1 cup 
liquid which may be water, milk, or stock. 



Summary of Lesson Four 
Broiling and panbroiling are the methods used to cook those tender 

portions of the meat animals which are cut in the form of steaks and 
chops. Sliced ham and bacon are cooked by these methods, also. 
Recent experiments have shown that some of the less-tender cuts of 
beef may be broiled satisfactorily, if a low temperature is used. 

Frying, either in a small amount of fat or in a large amount, is 
not recommended as a method of meat cookery. 

Questions 
1. What cuts are cooked by broiling and panbroiling? Describe 

these two methods. What is meant by radiant heat ? 
2. May veal and pork be broiled or panbroiled? Give reasons for 

your answer. 
3. What can you say about frying as a method of meat cookery? 

Deep-fat frying? 
4. What is meant by "smoking" temperature? Decomposition 

temperature ? What precautions should be taken in deep-fat frying ? 
What are the products of the decomposition of fat? Why is lard a 
good fat for frying ? 

5. What general principle of cookery is applied to the tender cuts 
of meat? Can you give any authority for cooking less-demanded 
cuts by the methods usually applied to tender cuts? 

6. How do broiling and panbroiling of bacon differ from these 
methods when used for steaks or chops ? Why pour off excess fat in 
panbroiling? Suggest ways of utilizing bacon fat. 

7. Why do we make gravy? Does it have any food value? How 
can its food value be increased ? What gives gravy its color ? Its flavor ? 

8. What are the reasons for cooking meats ? How do some of these 
reasons apply to other foods? What precautions should be used in 
preparing foods which are to be eaten raw, such as lettuce, berries, etc. ? 

9. Should steak or chops be seared? Give reason for your answer. 
Is there any advantage in not turning a steak during broiling ? 

10. Name several different steaks and tell from what section of the 
animal they come. Name and describe four lamb chops. What is a 
lamb steak? 
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LESSON FIVE 

Principles of Meat Cookery 

Preparation of the Less-Tender Cuts 

YOU learned in Lesson Three that some cuts of the meat animal 
are less tender than others. You also learned that this difference in 

texture is due to the fact that some parts of the animal receive more 
exercise than other parts, and the exercised parts develop thicker 
fiber walls and more connective tissues. The less-tender cuts, as you 
will remember, develop large amounts of extractives. 

Those cuts which contain large amounts of connective tissue are 
prepared by moist heat, since moist heat has a softening effect on 
collagen, one of the connective tissue proteins. In the raw state white 
fibrous connective tissue is almost twice as tough as the yellow con-
nective tissue, mainly elastin. When cooked, however, collagen loses 
most of its toughness, but elastin remains practically unchanged. 

Since the proper method of cooking depends upon the physical 
structure of meat, especially in respect to the connective tissue content, 
it is essential that the one who selects and prepares the meat for the 
table be able to recognize its characteristics. To a certain extent it is 
possible to judge the meat by its appearance, but it is necessary also 
to know which cuts contain the most connective tissue and are less 
tender on that account. 

There is a difference in flavor in different kinds of meats; there is 
also a difference in flavor between different cuts of the same kinds 
of meat. The more used muscles generally contain more of the derived 
proteins or extractives which give meat its flavor. Conversely, the 
tender cuts have less extractives as well as less connective tissue. 
Pork is an exception in that the flavor is contained largely in the fat 
and not in the muscle fibers. 

Less-demanded cuts. So far as the principles of meat cookery 
are concerned, many of the less-demanded cuts may be prepared by 
the same methods used in cooking the so-called select cuts. This is 
especially true of pork and lamb. On the other hand, even the greatly 
demanded cuts of veal are most successfully prepared by the methods 
used with the less-tender cuts of beef. It is in the cuts of beef that 
there is a distinct difference in the physical characteristics with a 
consequent necessity for a difference in methods of preparing the 
different cuts. Tables 23, 24, 25, 26, and 27 show the location of the 
less-demanded cuts of the various meat animals. A study of the 
methods of preparation given in the third column will show that many 
of these less-demanded cuts may be used in the same ways as the 
more popular cuts—with decided advantage to the household budget. 

Effect of cooking on palatability. The best of meat may prove a 
disappointment if not properly cooked. On the other hand a good 
cook can convert one of the less-tender cuts into a palatable and nu-



tritious dish. I t is also true that a less-tender cut from a well-con-
ditioned animal may be more palatable than a select cut from an 
inferior animal. I t is quite possible that braising a porterhouse 
steak from an inferior animal will give better results than broiling, 
while on the other hand, experiment has shown that a round steak 
from a well-conditioned animal may be broiled very satisfactorily. 

Cooking the Less-Tender Guts 
As you learned in Lesson Three, the principle of cooking the less-

tender cuts is by moist heat. You also learned that the three methods 
of cooking by moist heat are: Braising, stewing, and cooking in water. 
The problem of cooking the less-tender cuts is to make them tender 
and to develop flavor. The moist heat hydrolizes the collagen to 
gelatin and flavor is developed by browning the meat as in braising 
or serving it with the broth as in stewing. 

Less-Demanded Cuts of Beef (Fore Quarter) 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

Steaks. -D • • 
Chuck. Roasts. Braising, 

Pot-roasts. Roasting. 

, Soup bone. Stewing, Soup, 
JNec*' Stews. Corning, Braising. 

Rib ends or short ribs. Braising, Roasting. 

Plate. Stewing, Soup, Corning. 
Plate and Brisket. 

R . , Stewing, Cooking in 
^ r i s K e r * Water, Braising, Corning. 

Fore Shank. Soup bone. Stewing, Soup, Grinding. 

Table 23 

Less-Demanded Cuts of Beef (Hind Quarter) 

N A M E OF CUT FORM OF CUT METHODS OF PREPARATION 

~ Steaks. Braising, Stewing, 
K u m P- Roasts. Corning. 

Steaks. Braising. 
Round. Roasts. Broiling, 

Pot-roast. Roasting. 

Hind Shank. Knuckle soup bone. Soup, Aspic Jelly. 

Steak. Frying, Braising, 
± l a n K - Stew. Stewing, Corning. 

^ ., Soup bones. Stewing, Braising, 
i a i L Stew. Soup. 



Less-Demanded Cuts of Veal 

Talle 27 

Standard Method of Braising 
To braise means to brown meat in a small amount of added fat, 

then to cook slowly in juices from the meat or in added liquid in a 
covered utensil. The added liquid may be water, milk, cream, meat 
stock, diluted vinegar, or juices from vegetables. 

Examples of braising. In seeking to simplify and standardize the 
terms used in meat cookery, it was found that, in many cases, several 
terms were used to express the same principle of meat cookery. The 
meat dishes cooked by braising illustrate this point. For example, 
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a pot-roast is prepared by braising, not "pot-roasting." Below are 
given tvpical meat dishes, all of which are prepared by braising. 

1 A pot-roast is a large piece of meat cooked by braising. 
2. A fricassee is a dish made from pieces of meat cut in small 

pieces as for stew. I t is cooked by braising. 
3. Pork or veal chops are braised, i. e., they are browned first in a 

small amount of fat, covered and cooked slowly in a little liquid. 
This method is often erroneously called frying. 

4. Casserole meat cookery is a form of braising. Usually meat to 
be cooked in a casserole is cut in small pieces, but frequently chops and 
steaks, such as the round or flank are cooked en casserole. 

5. A Swiss steak is cooked by braising. 
A pot-roast may be cooked in the oven as well as on top of the 

stove. The cut of meat used and a covered pan makes a pot-roast and 
not the place where it is cooked. 

Vegetables and other seasonings may be added to a pot-roast. 

Class Problem 
From this method for braising, work out methods for fricassee, Swiss 

steak, pork chops, veal steak, and a casserole dish. Show why they are 
all examples of meat cooked by braising. 

Cooking in Water 
This method of cooking is usually referred to as boiling; however, 

meat should not be boiled. Meat should be cooked below the boiling 
point, or simmered. This temperature is approximately 82° C. In 
other words, there should be no movement in the water. Meat cooked 
at this lower temperature is juicier and has a better flavor. 

Surface Burner Roasting 
In previous work1 at North Dakota Agricultural College it was 

found that veal shoulder roasts2 could be successfully prepared in a 
cast aluminum drip-drop kettle by first searing at 225° C., then slow 
cooking without the addition of water at a pan temperature of 90° C. 
In applying this method to the less-tender cuts of beef it was neces-
sary to vary it because beef reached the desired internal temperature 
in too short a time to permit sufficient softening of the connective 
tissue. It was found possible to produce roasts (cut from the chuck 
ribs) of similar quality to oven roasts by surface burner methods 
where the kettle remained uncovered during the entire cooking time. 
This method required greater care in handling to secure even cook-
ing from the lower and upper sides. Turning the roast once was 
found desirable. The superior quality of the roasts cooked un-
covered was felt to be due to the increased time necessary to reach 
an internal temperature of 71° C. 
1 Unpublished data of experiments by Esther Latzke, North Dakota Agricultural 

College. 
2 LATZKE, ESTHER, and LEEBY, CONSTANCE, Veal in Variety, North Dakota Ex-

periment Station Bulletin No. 239. 
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These tests were undertaken because from the standpoint of the 
housewife it is desirable to develop a method of roasting some of the 
smaller cuts of meat, particularly the less-tender cuts in small sur-
face burners of the Dutch oven type rather than in the oven. The 
factors of time, palatability, and fuel consumption are considered in 
this study. 

Stewing 
To stew means to cook by simmering heat. A stew is a dish made 

from small pieces of meat, with or without vegetables. This is an 
excellent way to utilize the less-tender or less-shapely cuts which are 
more attractive if cut in small pieces. Lamb or veal breast are ex-
amples. There are three methods by which stews are made. (See below.) 

Examples of Preparing Less-Tender Cuts 
POT-ROAST OF BEEF 

(Braising) 
Cuts of beef suitable for a pot-roast are chuck ribs, cross arm, clod, 

round, and rump. Select a piece 4-6 pounds in weight. Wipe with 
a damp cloth. Rub with salt, pepper, and flour. Brown the meat on 
all sides in a heavy kettle in a small amount of melted beef fat. Slip 
a low rack under the meat, add y2 cup water or other liquid, cover 
tightly, and simmer until tender. The time required cannot be 
definitely stated, but a pot-roast of this size will require about three 
hours. Turn occasionally. 

"BOILED" H A M 1 

(Cooking in Water) 
Place the ham butt end down and skin underneath. Add about 1 

quart of water for each pound of ham. Keep the temperature of the 
water at 82° C., until the interior temperature of the ham has reached 
70° C. (158° F.)2 . To reach this temperature will require about 25 
minutes to the pound for a ham weighing 10-12 pounds. A half ham 
will require a shorter total time, but more minutes to the pound, a 
larger ham will require a longer total time, but less minutes to the 
pound. 

The ham should be allowed to cool in its own liquor. It will be 
more palatable. I t has been found that the temperature at which 
the ham is cooled influences the amount of shrinkage. Ham cooled 
at 35° F., showed a slight increase in weight, while those cooled at 
70° F., showed the greatest loss. 

1 Adapted from University of Minnesota Agricultural Experiment Rtation Bul-
letin No. 254, Selection and TJse of Porlc Cuts, ALICE M . CHILD. 

2 ALEXANDER and YEATMAN in United States Department of Agriculture Leaflet 
No. 81, Cooking Cured Porlc, recommend the higher internal temperature of 
170° F. 



METHODS FOR M A K I N G S T E W S 

Method I 
The meat may be browned in fat before the water is added. This 

makes what is called a brown stew. The meat thus cooked is well 
flavored and the sauce is rich in color. 

Method I I 
The meat may be plunged into boiling water. This stew will not 

have the rich flavor of the browned meat, but the vegetables cooked 
with the stew will have more of the meat flavor. 

Method I I I 
The meat may be put into cold water and the temperature gradually 

raised. The broth in which the meat is cooked will be rich with meat 
flavor as will the vegetables. Were the meat to be eaten by itself, it 
would prove somewhat tasteless just as soup meat does. But since 
the stew is eaten as a whole, it does not matter whether the meat or 
the broth and vegetables has the richness. 

In all three methods the cooking, after the initial treatment of the 
meat, should be at a temperature just under boiling. The time re-
quired for making a stew from uncooked meat is three hours. The 
vegetables should be put in for the last hour of the cooking period. 
They will be thoroughly cooked by this time but they will not be 
cooked to bits. The stew should be cooked in a covered stew pan. 

Effect of high temperature. In the processes of cooking in water, 
stewing, and braising, the temperature should be kept below the boil-
ing point of water, or the meat will be rendered dry and fibrous. It 
is true that if a high temperature is maintained long enough the con-
nective tissue will be changed to gelatin and partly dissolved and 
the meat will appear so tender that it falls apart. It will be dis-
covered, however, that the fibers have really become toughened. The 
proteins have become thoroughly coagulated through prolonged boil-
ing and the fibers are dry and tasteless. 

In studying all of the different methods of meat cookery, it is ap-
parent that the temperature materially influences palatability, cook-
ing losses, and appearance. The newer knowledge of meat cookery 
reveals that lower temperatures with all methods give the best results. 

Cooking Utensils Desirable for Cooking Less-Tender Cuts 
There are certain cooking utensils which may be used to advantage 

in cooking the less-tender cuts of meat. Most of them are so con-
structed that they retain the steam and thus prevent the escape of 
flavor. They are also fuel savers and the materials cooked in them 
do not require much watching. 

Dutch oven. The Dutch oven is an iron or aluminum kettle. It 
may have either a flat or a round bottom. It has a tight fitting lid. 
A simmering burner under this makes it possible to cook with very 
little fuel. No liquid need be added with the meat cooked in an 
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aluminum Dutch oven. There are heavy lids made to fit 011 an iron 
skillet by means of which it is converted into a Dutch oven suitable 
for a small family. 

Casserole. Glass or earthenware casseroles are excellent for meats 
that require long, slow cooking in the oven. The material so pre-
pared is usually served in the casserole. 

Fireless cooker. The tireless cooker may be used for stewing and 
braising. The cooking is accomplished by conserved heat. The utensil 
is so made that the heat escapes slowly. The advantages of the tireless 
cooker are that it saves fuel; it requires no watching; it makes long, 
slow cooking possible; the flavor is retained; and it eliminates heat 
from the kitchen. 

Waterless cooker. The waterless cooker is a heavy aluminum 
utensil. It has a tight fitting cover which clamps down. There is a 
valve for the escape of steam. It has two semi-circular pans which 
fit into the top. The meat is put in the bottom and one or two vege-
tables may be cooked in the top pans. The bottom of the cooker is 
raised so that the metal does not come in direct contact with the flame. 
As its name indicates, no water is added in cooking in this utensil. 
The meat so cooked is made tender by the action of steam. 

Pressure cooker. The pressure cooker comes in various capacities, 
suitable for families of different sizes. The cooker is made of heavy 
seamless aluminum. The cooker is provided with a safety valve, a 
gauge that shows pressure, and with a petcock for releasing the steam 
before the cover is removed. The pressure decreases materially the 
time required for cooking. This utensil is useful in cooking large 
pieces of meat, such as a whole ham, when time is at a premium. 

Summary of Lesson Five 
Less-tender cuts of meat may be made tender and palatable by the 

proper cooking processes. The less-tender cuts of meat are cooked, 
in general, by the application of moist heat. The methods of cooking 
these cuts are slow methods. The price of the cuts is low because the 
demand for them is not so great as for the tender cuts. For this 
reason and also because they are nutritious and well flavored, they 
should be used frequently. Cooking has a marked effect on palata-
bility of meat. Proper methods must be employed in order to obtain 
the best results. The use of one or another of a number of cookinsr 
utensils will aid in cooking the less-tender cuts by the long, slow 
process necessary to render them tender and palatable. 

Questions 
1. Why are some cuts of meat less tender than others? What 

effect does this fact have on methods of cookery ? Why are these cuts 
lower in price than the so-called select cuts? Does the fact that a 
cut is classed as "less-demanded" necessarily mean that it is not a 
tender cut? Explain and give examples. 

2. What can you say about the flavor of the less-tender cuts ? What 
about the nutritive value and digestibility? Why would you say 
that the less-tender cuts are cheap sources of protein? 



3. What effect does cooking have on palatability of meat? De-
scribe the general method of cooking the less-tender cuts. Why is 
moist heat applied instead of dry heat? What effect does too high a 
temperature have on meat? 

4. What is the difference in structure and composition between the 
less-tender cuts and the select cuts? 

5. What about the extractives in the less-tender cuts? Do you 
prefer to sear meat used in a stew ? Give reasons. 

6. What is the reason for cutting meat for stew into small pieces ? 
7. What is the difference between braising and stewing? What is 

meant by fricassee? 
8. Name the different type of utensils that are useful in cooking 

the less-tender cuts of meat. Give the advantages of each. 
9. Name five of the less-tender cuts of beef and tell where they are 

located in the animal. 
10. What is the problem of cooking the less-tender cuts of meat? 

Home Projects 
Plan meals for the family for a month, building the menus around 

the meat dish. Develop your knowledge by purchasing the meat for 
each day's meals. Keep account of the expenditure for food and 
show how you may reduce the budget by making a greater use of 
the less-demanded cuts. 

Prepare meat dishes according to the different methods that you 
have learned in class. 
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LESSON SIX 

Preparing the Less-Tender Cuts 
Mechanical Methods 

AS you learned in Lesson Five, some cuts of meat are less tender 
L than others because they contain more connective tissue. You 

also learned that the problem of cooking these cuts is to render them 
tender, by employing means of softening the connective tissue. You 
learned that certain processes of cookery will make these cuts of 
meat tender. There are other methods which may be used to accom-
plish this purpose. These methods are: Marinating, pounding, and 
grinding. Larding is another process of meat cookery which may 
come logically under this heading. 

Marinating 
To marinate means to cover meat for some time before cooking, 

two to four hours or more, with a marinade. The marinade may be 
a regular French dressing, it may consist of oil and vinegar alone, 
or it may be simply vinegar and water. In each case the purpose 
is the same, namely, to soften the connective tissue and to develop 
flavor. It is the acid of the vinegar which has the effect of softening 
the fibers. If oil and vinegar are used, the French dressing propor-
tions are reversed and three parts of vinegar are used to one part 
of oil. There should be enough of the mixture to insure the presence 
of acid sufficient to have some effect in softening the connective 
tissue. Sometimes a little vinegar is added to the water in which 
the meat is cooked. A marinade keeps the meat fresh; it also de-
velops flavor. 

Pounding 
The pounding of meat is an old-fashioned method of making meat 

tender. The action here is to break down the connective tissue. It 
has the disadvantage of being likely to drive out the juices and with 
them the flavor. A way to prevent this is to pound flour into the 
meat as this catches and retains the juices. Pounding with a smooth 
surfaced utensil such as a wooden potato masher or the edge of a 
plate does not have much effect in breaking down the connective 
tissue. There are "meat tenderers" which are more effective. These 
are mallet-shaped with blunt knife-like edges at right angles to each 
other. The meat tenderer is more effective as it actually breaks the 
connective tissue. Unless the meat is cut rather thin, it must be 
cooked for a long time and it is the effect of the cooking rather than 
the pounding which makes it tender. 

Recently the cubing machine has come into existence. This is, in 
effect, a more elaborate form of meat tenderer. In principle it has 
the same blade arrangements. A thin piece of steak is put under 
the machine and the pressure breaks the fibers. The steaks so pre-
pared are called "cube" steaks, because the blades of the machine give 
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the surface of the steak the appearance of having been cut in cubes, 
but not quite through. 

The advantage of this method of treatment is that the steaks may 
be cooked quickly. I t is possible to broil them; but probably the 
most satisfactory way is to f ry them quickly in a small amount of fat. 

Grinding 
Chopping and re-chopping meat is one of the principal methods of 

making the less-tender cuts of meat tender. The result of grinding is 
to finely divided the connective tissue, and thus the meats are made 
tender. Another advantage to meats so treated is that they may be 
cooked quickly and economically. There is no reason why chopped 
meat should not be cooked like the best tenderloin. The only reason 
that ever existed for difference in treatment was the presence of 
more connective tissue in one than the other, and this has been over-
come by grinding. 

Chopped meat may be broiled just as porterhouse or sirloin. The 
same procedure should be followed when broiling chopped meat. The 
broiler should be more thoroughly greased than for a whole steak. 
The cakes of chopped meat may then be formed with little pressure, 
yet they will not stick to the wires of the broiler. The meat should 
be cooked to the degree that satisfies the taste of the family. There 
is no reason why chopped meat should not be served rare if that is 
the way the family likes it. Chopped meat made into a loaf is a 
roast and is cooked by dry heat, just as any roast is cooked. 

Addition of fat to chopped meat. Since meat used for grinding 
is rather deficient in fat, suet should be ground with it. The reason 
for this is that if the juices are protected by fat they do not evapo-
rate so quickly as when there is no fat present and the fat increases 
the palatability of the meat. 

Addition of egg to chopped meat. Egg serves the same purpose 
as does fat, for the albumen of the egg coagulates quickly and tends 
to keep in the juices. One egg should be used to each one and one-
half pounds of meat. 

Developing and improving the flavor of meat. The natural meat 
flavors are relished by most persons, no matter how constantly meat 
appears in the diet. The cuts of meat in which the flavor is well de-
veloped may be cooked without any special attention "being given the 
flavor. Careful cooking aids in developing the natural flavor of the 
less-tender cuts of meat. Browning is a means of bringing out flavors. 
Flavors may be added in seasoning and sauces. 

Flavor increased by browning. Meat flavor is greatly enhanced 
by browning. Eoast meats are browned in the oven without the ad-
dition of fat as a rule and broiled meats are browned under a direct 
flame. Other meats, however, are usually browned in hot fat in a 
pan. Care should be taken that the fat is not scorched, for when fat 
is heated beyond a certain point it decomposes into fatty acids and 
glycerin, and from glycerin comes acrolein, a substance that is irri-
tating to the mucous membrane. That is the reason the scorched 
vapors given off from overheated fats are irritating to the eyes, nose, 
and throat. Therefore, in all cooking care must be taken not to let 
the fat reach too high a temperature. 



Larding. To lard means to place strips of fat, called lardoons, on 
top of or to insert into meat to add flavor and to prevent dryness. 
Larding is a process in meat cookery which always has been nsed to a 
much greater extent by Old World cooks than it has in this country. 
In cooking some of the less-tender cuts which are deficient in fat, it 
is very desirable to lard the meat before cooking as the juiciness and 
flavor will both be increased. 

Fat salt pork or bacon is cut into strips about one-fourth inch thick, 
one-fourth inch wide and two and one-half inches long. This strip 
of fat meat is called a lardoon. A regular larding needle can be 
procured. This needle is used to draw the strips of fat through the 
upper surface of the meat. The lardoons should be about an inch 
apart. The larding should always be with grain of the meat. As the 
meat cooks the lardoons melt through the meat giving it extra juici-
ness and flavor. 

There is need for experimental work1 in the larding of the less-
tender cuts of meat as a means of making them more tender. I t is 
definitely recognized that fat bears a direct relation to tenderness. I t 
seems reasonable, therefore, that the addition of fat to fat-deficient 
cuts may render them more tender and enhance their palatability. 

Examples of Preparing Less-Tender Cuts 
SOUR BEEF—SAUERBRATEN 

(Marinating) 
Select a piece of beef from the rump or lower round. Cover with 

vinegar or a half-and-half mixture of water and vinegar, or vinegar 
and oil, three parts vinegar and one part oil. Add 2 medium-sized 
onions, 2 bay-leaves, and a few mixed spices. Allow to stand for the 
desired time. It may stand two or three days in summer and a week 
in winter. Turn once a day and keep covered. When ready to cook, 
dredge with flour and brown in fat. Strain the liquor in which the 
meat has stood. Simmer the meat slowly in this until tender. Thicken 
the gravy with flour or ginger snaps. 

BROILED MEAT CAKES 

(Grinding) 
Grind meat from the less-tender portions of beef with some suet. 

Mix ground meat with salt and pepper and any other desired season-
ing. Shape lightly into "cakes" about two inches across and not 
more than an inch thick. Place on well greased broiler rack and 
broil under gas flame or electric element just as a steak is broiled. 
Broil about five minutes for rare, eight for medium-rare, and about 
ten for well done. 

Glass Problems 
1. Compare broiled meat cakes made from round steak and from 

neck. Compute difference in cost. 
2. Compare a larded piece of meat with one not larded as to flavor 

and tenderness. 

i North Dakota reports work in larding veal shoulder. Fat salt pork seemed the 
best for veal. The lardoons slightly increased the cooking time, but the prod-
uct was superior to the unlarded veal pot-roast. 



Definitions of Terms Used in Meat Cookery1 

These definitions of common terms used in meat cookery were 
adopted by the cooperators in the national project, "Cooperative 
Meat Investigations." Their adoption and use by home economics 
teachers and students generally will do much to clarify and simplify 
the subject of meat cookery in the home and the experimental labo-
ratory. 

Bake,v. t. To cook by dry (indirect) heat, usually in an oven, or in 
hot ashes, upon heated metal or stones, etc. ; to roast, especially 
when said of meat, as to roast beef; also to cook first by par-
boiling and then to finish by baking, particularly ham. 

Barbecue, v. t. To roast slowly (an animal) whole or in pieces on 
a gridiron, spit, or over coals in a specially prepared trench. 
The meat is usually basted with a highly seasoned sauce. 

Baste, v. t. To moisten meat while cooking to prevent drying and to 
add flavor. The liquid used is usually pan drippings, water, or 
water and fat. 

Boil, v. t. To subject to the action of the heat of boiling liquid, 
especially water. See Simmer. Note : Meat should be simmered, 
not boiled. 

Bouillon, n. (F) Liquid made by simmering beef or other meat, 
seasoned, freed from fat and flocculent material (clarified) ; a 
clear soup or broth. 

Braise,v. t. To brown (meat) in a hot receptacle in a small amount 
of fat, then to cook slowly in juices from the meat or in added 
liquid in a covered utensil. The added liquid may be water, 
milk, cream, meat stock, dilute vinegar, or juices from vegetables. 

Broil, v. t. To cook by radiant (direct) heat from hot coals, a gas 
flame, or electric element; to grill. 

Broth, n. Liquid in which meat, fish, vegetables, or cereals, etc., 
have been cooked; it contains dissolved and flocculent material; 
it may or may not contain fat ; a thin soup. Cf. Stock. 

Consommé, n. (F) A clear, strong broth of meat and vegetables; 
usually made from two or more kinds of meat, as beef, veal, 
and chicken; seasoned, freed from fat and flocculent material 
(clarified). 

Fricassee, n. A dish made of fowl, veal, or other meat, cut in pieces 
and stewed in gravy. Braising is the method used in making a 
fricassee. Cf. Braise. 

Fry, v. t. To cook in fa t ; especially (1) to cook in a small amount 
of f a t ; also called sauté; (2) to cook in a deep layer of fa t ; also 
called deep-fat frying. 

Lard, v. t. To place strips of fat, called lardoons, on top of or to 
insert into meat to add flavor and to prevent dryness. 

Lardoon, n.7 A long, slender, pencil-like portion of fat, such as 
Lardon, n.) pork fat, bacon, or suet, used in larding. 
Marinade, n. An acid liquor usually with seasoning and with or 

without oil, in which meat is allowed to stand before cooking to 
improve flavor and to increase tenderness. 

i WILLSON, INEZ S., Definitions of terms used in meat cooJcery, Journal of Home 
Economics, Vol. 24, No. 2, February, 1932 



Marinate, v. t. To treat with a marinade. 
Panbroil,v. t. To cook in a hot, uncovered frying-pan, pouring 

off fat as it accumulates in the pan. 
Parboil, v. t. To simmer for a short time preliminary to cooking 

by another method. 
Pot-roast, n. A piece of meat cooked by braising. 
Roast, v. t. To cook by dry heat before a fire or over hot stones 

or metals; now, especially when said of meats, to cook in an 
oven. Cf. Bake. 

Sauté, pp. of French verb sauter, meaning to brown quickly in a 
small amount of fat, with frequent turning. Used in America as 
a verb meaning to f ry in a small amount of fat. Cf. Fry. 

Sear, v. t. To brown the surface of meat by the short application 
of intense heat. Meat is seared for the purpose of developing 
flavor and improving appearance. 

Simmer, v. t. To cook in any quantity of water below the boiling 
point; the cooking temperature is approximately 185° F. 

Steam, v. t. To cook in steam with or without pressure. 
Stew, v. t. To cook with a simmering heat. Cf. Simmer. 
Stew, n. A dish made of small pieces of meat simmered in liquid, 

with or without vegetables. 
Stock, n. Liquid in which meat and sometimes vegetables have 

been cooked; used in making soups, gravies, sauces, etc. It con-
tains extractives, soluble proteins, especially gelatine, flavoring 
materials ; it may or may not contain fat. 

Summary 
Meat may be made tender by marinating or allowing to stand in 

vinegar and oil, or vinegar and water. The acid has a softening effect 
upon the connective tissue. Pounding and grinding are other methods 
of making meat tender. The first, applied to thin cuts, breaks down 
the connective tissue and the second so finely divides the connective 
tissue that the meat may be cooked by one of the quick methods. 

The flavor of meat is developed by cooking. Browning enhances 
the flavor of meat. The retention of the juices in cooking meat is im-
portant for the loss of meat juices means the loss of flavor. Flavor 
lost may be conserved in sauce or gravy. 

Questions 
1. Name all the ways that you have learned for making the less-

tender cuts of meat tender. What is the problem involved? What 
is the principle involved in cooking in water ? In braising ?1n stewing ? 

2. How does marinating make meat tender? Of what does a 
marinade consist? Does marinating have any other effect than mak-
ing the meat tender? If so, what? 

3. How does pounding make meat tender? Look up a recipe for 
Swiss steak. It will say to pound the meat and then to cook slowly for 
two hours. What do you think about the necessity for pounding 
meat which is to be cooked for that length of time ? 

4. Why is flour pounded into meat? 



5. What effect does grinding have upon meat? What advantage 
does grinding have over some of the other methods of making meat 
tender? How may chopped meat be cooked? 

6. Compare cooking a porterhouse steak with one way of prepar-
ing chopped meat. Meat loaf is an example of what method of 
cooking ? 

7. What special precautions should be taken in broiling meat 
cakes? Why? Why should they be shaped lightly? 

8. How does the time of cooking chopped meat compare with that 
of cooking the so-called select cuts? 

9. What is the purpose of adding fat to chopped meat? Why is 
egg sometimes added ? How may the flavor of meat be developed and 
improved? What is the object of browning meat? 

10. What is larding ? A lardoon ? Tell how larding is done. What 
are the reasons for larding? What cuts are larded? Why? 
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LESSON SEVEN 

Soup 

THE actual food value of all kinds of soups is low, because they 
contain a high percentage of water. Soups in which meat and 

vegetables are served, and creamed soups have more food value than 
clear soups. Soups, however, have an important place in the diet. 
Their value lies in the fact that they stimulate the flow of the di-
gestive juices and render digestion easier. This is especially true of 
soups made from meat, for they are highly flavored by the meat 
extractives. Soup is served at the beginning of the meal because it 
stimulates digestion. 

Nutrients in soup. The amount of nutrients in a clear meat broth 
may be illustrated by the results of an experiment. In this experi-
ment one pound of beef and seven ounces of veal bones gave about 
one pint of good strong broth. And this broth contained by weight: 
Water, 95.2 per cent; protein, 1.2 per cent; fat, 1.5 per cent; ex-
tractives, 1.8 per cent; and mineral salts, 0.3 per cent. It is seen 
that meat broth contains mineral salts, fats, and protein. The pro-
tein is in the form of extractives, albumen and gelatin. The co-
agulated albumen is in the scum that rises to the top of the soup pot 
and when soup is clarified this nutrient is removed. The amount of 
gelatin in the broth depends upon the quantity of bones used. 

Principles of soup making. Since the value of soup is in the 
stimulating effect of the extractives, the problem of cooking soup is 
to extract from the meat as much of the flavor as possible. In the 
preparation of meat, one of the primary objects is to retain as much 
flavor as possible and the methods of cooking are developed to do so 
most effectively. In soup making the purpose is to extract the juices 
so that the broth will be as highly flavored as possible and to accom-
plish this the meat will be put into cold water and brought gradually 
to a higher temperature. In order to bring out as much flavor as 
possible, the meat should be cut in small pieces so that a large amount 
of surface may be exposed. The following paragraph which is taken 
from a United States Department of Agriculture Bulletin explains 
clearly the theory of soup making: 

"If meat is put into cold water, part of the mineral salts, the soluble albumen, 
and the extractives will be dissolved out. At the same time small amounts of 
lactic acid are formed and this acts on the meat and makes some of the insoluble 
matter into soluble material. The extent of this action depends on the amount 
of surface, the temperature of the water, and the length of time of the exposure. 
The smaller the pieces, the longer the time and the hotter the water, the richer will 
be the broth and the poorer the meat. If the water is heated gradually, more and 
more of the soluble materials are extracted in the broth. At 134° Fahrenheit the 
soluble albumen coagulates, and at 160° Fahrenheit it rises to the top in a brown 
scum. As the temperature rises, the connective tissues begin to be changed to 
gelatin and are partly dissolved out. The longer the action of the water con-
tinues, the richer the stock will be, but the meat will be tasteless and tough. 
The meat will often lose as much as 40 per cent of its weight but this loss is 
chiefly water, although from 5 to 8 per cent of this loss may be soluble protein, 
gelatin, mineral matter, organic acids, muscle sugar, and flavoring materials. 
Part of the melted fat also goes into the broth."* 

I WOODS, CHAS. D., Meats : Composition and Cooking, United States Department 
of Agriculture Bulletin No. 34. 



Classification of Soups 
Sonps may be classified as soups made with stock and those made 

without stock. Soups with stock are made with a basis of beef, veal, 
mutton, fish, poultry, or game. Soups with stocks are further classified 
as follows. 

Bouillon. This soup is made from lean beef, with some fat, but 
without bones. It is delicately seasoned with spices, herbs, and vege-
tables. Bouillon is always served clear. This is the reason for not 
using bones in making it, as stock made from meat alone is easier to 
clear than that made from meat and bones. 

Brown soup stock. This is made from beef. The proportion to 
use is two-thirds lean beef, and one-third fat and bone. It is highly 
seasoned with vegetables and herbs. 

White soup stock. This is a stock made from veal or chicken and 
it is delicately seasoned. 

Consommé. This soup is usually made from a combination of two 
or three kinds of meat—beef and veal and fowl. It is seasoned with 
vegetables, spices, and herbs. Consomme is always served clear. 

Lamb or mutton stock. This stock is made from either lamb or 
mutton. Both the meat and bone are used but most of the fat is dis-
carded. I t is seasoned delicately. A part of the meat may be browned. 
It is usually called broth and is the basis of the Scotch broths. 

Soups without stock, strictly speaking, are not always made with-
out a meat base, because many soups are much improved by using 
meat stock as part of the liquid. Soups without stock are as follows : 

Cream soups. These are made of vegetables, poultry, or fish, with 
milk and seasonings. They are always thickened. 

Puree. Purees are made from vegetables or fish, forced through a 
sieve and retained in the soup. The other ingredients are milk and 
seasonings. White stock may be added. 

Bisque. This class of soups is generally made from shellfish, milk, 
and seasonings, and served with fish dice. They may be made with 
meat or vegetables and served with dice of these ingredients. 

Meats to Use in Soup 

The less-demanded cuts of meat should be used for making soup ; in 
the first place, because they are economical and in the second place be-
cause they come from the parts of the animal that contain the most ex-
tractives. The shin bone of beef which contains marrow-bone is an 
economical cut of meat to buy for soup making. The proportions 
of meat to fat and bone should be two-thirds of the first and one-third 
of the last two, as this gives the best results. From the meat are ex-
tracted the soluble proteins, the mineral salts, and the flavoring mat-
ter, and also a small amount of gelatin. Gelatin is also obtained from 
bone, skin, cartilage, tendons, etc. I t is gelatin that gives soup its 
jelly-like consistency when cold. Some of the fat is absorbed and 
the rest rises to the top. This should be skimmed off. Two or three 
pounds of meat and bone are required for each quart of finished stock. 
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Spices, Herbs and Condiments 
These ingredients must be used with discretion. The object of 

using them is to enhance the flavor of the meat and not to obscure it. 
To one quart of finished stock, the following quantities may be safely 
used; any of them may be omitted if one desires. 

2 to 4 peppercorns. 1 teaspoon sweet herbs or a small sprig 
1 to 2 cloves. of marjoram and a small sprig of 

Sprig parsley. thyme, bay-leaf, and a blade of maee. 
1 teaspoon salt. 
Vegetables used in stock. Carrots, celery, turnips, and onions 

are the vegetables commonly employed to flavor soup stock. Left-
over vegetables may be used. In this case a larger quantity may be 
used than if the vegetables are fresh. 

Foundation Recipes for Soup Stock 
The recipes given below are standards for making the various 

types of meat broths which are defined in this lesson. These are used 
as the foundations for many kinds of soups. 

CONSOMMÉ 
3 pounds fowl. y<± bay-leaf. 
3 pounds knuckle of veal. 3 cloves. 
2 pounds bottom round and 10 peppercorns. 

marrow bone. 1 tablespoon salt. 
6 quarts cold water. 1 medium onion, sliced. 
3 sprigs parsley. % cup diced carrots. 
2 sprigs marjoram. % cup celery and leaves ; sliced. 
2 sprigs thyme. 

Have fowl drawn but do not cut up. Cut veal and beef into small 
pieces. Put whole fowl and veal in soup kettle and cover with cold 
water. Prepare the beef. Scrape the marrow from the bones into 
a hot frying-pan, add cut up beef and brown on all sides. Add 
browned beef and bones to kettle and bring very slowly to the boil-
ing point. Reduce heat to minimum and simmer five hours. Add 
vegetables and seasonings and simmer two hours longer. Strain, 
cool, remove fat, and clear with white of egg before serving. Use 
fowl for salad or sandwiches. 

B R O W N SOUP STOCK 
5 pounds shin of beef and Vs cup sliced onion, 

marrow bone. V2 cup diced carrots. 
3 to 5 quarts of water. y2 cup sliced celery 
3 sprigs parsley. and leaves. 
1 small bay-leaf. 10 peppercorns. 
2 sprigs marjoram. 1 tablespoon salt. 
Cut meat into small pieces. Put one-half into the soup kettle and 

cover with water1. Scrape marrow from bones and melt in large 
frying-pan. When hot add remaining half of beef and brown nicely 
on all sides. Add browned meat and bones to soup kettle and bring 
slowly to the boiling point and then reduce heat to minimum and 
simmer five hours. Add vegetables and seasonings and cook two 
hours longer. Strain and keep in cool place until wanted. 

1 It was formerly believed that soaking in cold water aided in drawing out the 
extractives, but according to work done by Grindley of the University of 
Illinois, while it does no harm to soak meat for soup making, neither does 
it do any good and so is a waste of time. 



W H I T E SOUP STOCK 
4 pounds knuckle of veal. 

2Y2 quarts water. 
1 tablespoon salt. 

10 peppercorns. 

3 stalks celery and leaves. 
1 onion. 
1 sliced carrot. 
1 blade mace. 

2 sprigs parsley. 

Wipe meat with a damp cloth and place in kettle with water and 
seasonings. Bring gradually to the boiling point. Reduce heat, 
cover kettle closely and simmer for five hours. Skim the stock oc-
casionally to remove the scum that rises to the top. Strain through 
double thickness of cheesecloth. This gives a clear white soup stock. 

White stock is considered a little more delicate than the brown 
stock but is not so commonly used. White stock, after being clarified, 
is often used in making cream soups. 

To clarify stock. Remove the crust of fat from the stock and 
wipe the top with a warm, damp cloth to remove all particles of fat. 
Add one egg white, slightly beaten, together with the crumpled shell, 
for each quart of stock. Bring to the boiling point and boil five 
minutes without stirring. Add one-half cupful of cold water for 
each quart of stock and let stand for ten minutes. Strain through 
a cheesecloth wrung out of warm water. 

Points to be remembered about stock: 
1. Soup sours quickly and should be looked after carefully. 
2. Too large a quantity should not be made at one time. It is 

better to make it oftener than to throw out sour stock. 
3. If stock is left unused for more than two days, put it on the 

$ stove and boil a few minutes. Then cool and set away again. The 
boiling will sterilize it and make it keep for a day or so longer. 

4. Keep the pot closely covered during cooking because the liquid 
will evaporate less rapidly. 

5. A fireless cooker is excellent for making soup. 
Meat left from making stock. As you have learned, there is very 

little food value in soup. If that is the case what has happened to 
the nutrients of the meat from which the stock was made ? They are 
still in the meat. Soup meat then still has a value as food, and, there-
fore, it should not be thrown away, but should be utilized. When 
tasted, it will be found that the meat is lacking in flavor. This is to 
be expected, for the extractives have been withdrawn in the process 
of soup-making. The problem then is to restore flavor to this taste-
less meat. This may be done by adding spices and other seasoning 
which will make it palatable. To be sure it will not be meat flavor 
but it will be acceptable. 

A few recipes are given for accompaniments to be served with soup 
in place of the usual cracker. 

Crisp crackers. Split crackers and spread with butter, allowing 
14 teaspoon butter to each cracker. Put in pan and bake until deli-
cately browned. 

Accompaniments for Soups 



Souffled crackers. Split crackers and soak in ice water to cover 
for eight minutes. Dot with butter and bake in a hot oven until 
puffed and brown. The time required is about 45 minutes. 

Cheese crackers. Brush crackers over with melted butter; 
sprinkle with grated cheese. Bake in oven until cheese melts. 

Cheese sticks. Cut bread sticks in halves lengthwise. Spread 
with butter, sprinkle with grated cheese, highly seasoned with salt 
and paprika. Bake in oven until delicately brown. 

Croutons. Cut stale bread in one-third inch slices. Spread with 
butter. Cut slices in small cubes. Put in a pan and bake until 
delicately brown. The bread cubes may be fried in deep fat if desired. 

Toasted triangles. Cut stale bread in one-eighth inch slices, then 
cut in halves on the diagonal, making triangles. Remove crust. 
Toast until crisp and delicately brown. 

Pulled bread. Remove crust from a long loaf of fresh bread. Pull 
the bread apart until the pieces are the desired size and length. Use 
two three-tined forks for the pulling. Cook in a slow oven until 
thoroughly dry and a delicate brown. French bread is excellent for 
making pulled bread. 

Garnishes for Soups 
A plate of soup may be made more attractive by the addition of 

different garnishes. Recipes for a few are given below. The garnishes 
also add some food value. 

S P U N E G G 

This may be used for any clear soup. Pass a beaten egg through a 
colander into the soup, iust before removing it from the fire. The 
egg will form in vermicelli shapes. 

MEAT BALLS 

These are a palatable addition to soup and they offer a way to use 
the soup meat. Meat balls are made as follows: 

1 cup minced cooked meat. 1 teaspoon minced parsley. 
% teaspoon salt. Few drops onion juice. 
% teaspoon thyme. 1 egg yolk beaten. 

Pepper. 2 tablespoons flour. 
1 teaspoon lemon juice. 2 tablespoons fat. 

Add seasoning to meat, add enough egg to moisten so that the mix-
ture may be made into balls the size of a nutmeg. Roll in flour. 
Fry in heated fat for about five minutes. Add to soup just before 
serving. 

EGG B A L L S 
1 hard-cooked egg. Few grains paprika. 

Flour. y$ teaspoon salt. 
1 raw egg yolk. 

Remove yolk of the hard-cooked egg and rub smooth. Add sea-
sonings and the raw egg yolk. Form into tiny balls and roll these 
balls in flour. Let them boil for five minutes in the soup before 
serving. 

Other garnishes. In addition to the above recipes there are cereal 
balls, cheese drops, spinach balls, cracker balls, and potato balls. All 



of these may be used interchangeably when variety in soup garnishes 
is desired. 

Soups Made with Meat Stock Base 
Many kinds of soup are made using stock which has been made 

from the foundation recipes for stock. Given below are typical ex-
amples of soups made with meat stock as a base. 

ONION SOUP WITH CHEESE 
4 cups of beef stock. 2 tablespoons butter. 
4 large onions. 4 slices bread. 
8 tablespoons grated cheese 

(Parmesan if obtainable). 

Slice onions very fine and fry them in the melted butter until they 
are brown. Then add the brown stock and boil until the onions are 
tender, which takes about fifteen minutes. Toast slices of bread and 
place in the bottom of a tureen. Pour hot stock over the toast. 
Sprinkle grated cheese over the top and serve immediately. The 
soup may be served individually if desired. 

ENGLISH TOMATO SOUP 
4 cups brown stock. 1 teaspoon Worcestershire sauce. 
1 can tomatoes. 2 tablespoons boiled rice. 
1 sliced onion. 

Add tomatoes and onion to stock. Simmer for an hour, then press 
through a sieve and season with Worcestershire sauce. Return to fire 
and add boiled rice. Serve hot. 

SPRING SOUP 
3 cups white stock. 1 tablespoon string beans, cut in 

y2 cup green peas. small pieces. 
6 asparagus points. 1 tablespoon shredded lettuce. 

Add vegetables to the white stock and cook until the vegetables 
are tender. Garnish by sprinkling the surface of the soup with finely 
chopped watercress or parsley. 

Summary of Lesson Seven 
A knowledge of how to make good soup is essential because it 

offers a means of conserving much food material that would other-
wise be wasted. The bones of the meat should always be added to 
the soup pot. Water in which vegetables are cooked contains mineral 
matters and should be used in making soup. The place of soup in 
the diet is as a stimulant to the flow of the digestive juices. The 
classification of soups is based on the materials from which they are 
made. Meat stock is used, however, in many soups which are not 
classed as soups made from stock. It has been found that the flavor 
of any soup is improved by the addition of meat stock as part of the 
liquid used. 

Home Project 
Prepare soup stock according to one or more of the foundation 

recipes. Plan as many ways as possible to utilize the left-over meat. 
Add variety to the soup by accompaniments and garnishes. Make 
a list of different soups that are made with a base of meat stock. 



Questions 
1. Has soup any food value? Upon what does its nutritive 

value depend? What class of soups has the most food value? What 
is the value of a clear soup in the diet? Why is soup served at the 
beginning of the meal? 

2. What is the principle involved in making soup with a meat 
basis? How does the treatment of meat cooked in soup differ from 
that of meat cooked in other ways ? Why is the treatment different ? 

3. What gives soup its flavor ? How is the flavor extracted ? 
4. What are the two big classes of soups? What further classifica-

tion is made? 
5. What kinds and cuts of meat are used in soup making? Why 

is it best to use these cuts of meat ? Why is lamb or mutton fat dis-
carded in making stock ? How will you estimate the amount of meat 
to buy for soup ? 

6. Why is bone used in making stock ? What is the best proportion 
of meat to bone and fat? 

7. What is the purpose of using spices in soup ? What precaution 
should be observed in the use of spice ? Why are vegetables used 
in soup ? 

8. In making brown stock, what is the purpose of browning one-
third of the meat? Why not brown all of it? Your directions for 
making stock tell you to cut the lean in small pieces. Why should 
this be done? 

9. Has the meat lost all of its nutritive value? How do you 
know? Should soup meat be thrown away? Give reasons for your 
answer. Can you suggest ways of utilizing left-over meat other than 
those given in this lesson? 

10. What is a purée? Consommé? How do you clarify stock? 
The scum that rises to the top of the soup is largely composed of what 
material ? Is there any reason for not removing it ? 
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LESSON EIGHT 

The Value of Meat as a Food 

EARLY in the history of the science of nutrition meat was re-
garded just as one of the several protein foods. As knowledge 

of protein values increased greater stress was placed on the fact that 
animal proteins, namely, meat, milk, eggs, and cheese must be differ-
entiated from vegetable proteins because of the higher biologic value 
of the former class of proteins. You learned this in Lesson One; also 
that meat is an excellent source of two essential minerals, iron and 
phosphorus; that meat contains copper; that meat furnishes energy; 
and that meat is a source of vitamins, especially the glandular tissue. 
Lesson Nine presents some of the more recent findings of research on 
the value of meat in the diet. 

Meat in the Normal Diet 
Protein requirement. The question of minimum and optimum 

protein intake has long been a battleground in the science of nutrition. 
There is a wide difference of opinion concerning the minimum 

amount of protein which will maintain health and vigor, although the 
higher protein standard is more generally accepted. The human race 
instinctively has chosen the high level of protein intake. Voit, a 
pioneer in the field, concluded from observation of the amount of pro-
tein taken by persons generally that 118 grams was the proper 
amount for the average man engaged in ordinary activities. Atwater 
advocated about the same amount, 120 grams. This estimate was 
generally accepted. 

Chittenden, from experiments on himself and a group of students 
and soldiers, concluded that the accepted protein intake was too high 
and that about 50 grams daily will assure the best results. McCollum 
favors a more liberal allowance and points out that Chittenden's ex-
periment represented too short a part of the life span to be conclu-
sive. Muller tells of the decrease in mental and body efficiency and 
decreased resistance to disease which was experienced in Germany 
during the war, when one of the chief characteristics of the war-time 
ration was protein deprivation. 

McLester sums up the discussion of the relative value of high and 
low protein diets: 

"Thus it would appear that the terms optimum and minimum as applied to diet 
are not synonymous, and that the smallest permissible intake is not necessarily the 
best. Meltzer understood this when he said that as an engineer adds the factor 
of safety when he builds a bridge, a similar factor should be added in the diet. 
We may be able to get along happily and well, at least for a time, on a minimal 
protein intake, but the diet which promises the greatest insurance against decay 
and disease is the one which carries with it a liberal factor of safety. This is 
the optimum diet. 

"It seems fair, then, to conclude that the earlier estimates of man's protein 
needs were approximately correct, and that to enjoy sustained vigor and to ex-
perience his normal expectancy, man must eat a liberal quantity of good protein. 
By liberal is meant an amount in excess of his theoretic needs, such an amount 
as the race, in its long experience, has instinctively chosen—say, 100 grams daily, 
more or less. By good is meant proteins of protein mixtures which are of high 
biologic value, in which the proteins of meat or milk, preferably both, find 
first place."* 
I MCLESTER, J A M E S S . , Nutrition and Diet in Health and Disease. 



Value of a mixed diet. The question of a mixed diet versus the 
vegetarian diet revolves around the amount and kind of protein which 
most adequately meets body needs. From earliest times man has 
thrived on a mixed diet. Nature has equipped him to do so. The 
kind of teeth and the nature of his digestive apparatus clearly indi-
cate the suitability of a mixed diet. 

Regarding the value of a mixed diet, McCollum says: 
"In general, a vegetable diet will be markedly improved by the inclusion of 

muscle tissue meat, and more so by the addition of the glandular organs, but 
even these features of the subject are not from the standpoint of good nutrition 
the most important. It is scarcely practicable for man to eat enough leafy foods 
to enable him to succeed with the strictly vegetable diet. The limiting factor is 
the amount of leafy food which can be consumed."1 

Vegetarian diet. I t is possible to live on a strictly vegetarian 
diet but it is not easy to do so and maintain the body in the highest 
degree of efficiency. It is often shown that the so-called vegetarian 
diet is supplemented with animal protein in the form of milk and 
eggs. McCollum says: 

"The diet which is strictly vegetarian will practically always be of relatively 
low protein content. The addition of even small amounts of meat, even of the 
muscle variety, will be very valuable when such a regimen is adhered to. Eggs, 
because of their relative richness in fat-soluble A and water-soluble B, will be 
even more effective supplements, and the same statement will apply to the con-
sumption of small amounts of glandular tissue. Even small amounts of foods of 
animal origin will tend, therefore, to enhance the diet of one who is forced by 
economic reasons, rather than by ethical reasons, to subsist in the main upon 
vegetable foods. In another connection we shall present data showing that a 
diet too low in protein or in which the proteins are of a poor quality, exerts very 
deleterious effects upon experimental a n i m a l s . " 2 

The objection of vegetarians to a meat diet are not valid, as one 
writer points out: 

"History does not indicate that the eating of meat has the debasing effect, 
physical or moral as feared by them (vegetarians). The most vigorous, intel-
lectual and highly civilized people the world has known have eaten meat."3 

The reducing diet. A nutrition problem of considerable impor-
tance has arisen with the present-day fashion for a slender figure. It 
is doubly essential that the restricted diet be well balanced. 

A very important consideration in the reducing diet is the preser-
vation of nitrogen equilibrium. In reducing there should be no loss 
of body protein. The reducing diet should be low in caloric value 
but sufficiently high in protein to abundantly equal the body needs. 

In addition to a liberal supply of protein, the quality of the pro-
tein is important. Proteins of high biologic value are necessary. 
These are the proteins which supply all of the amino-acids in adequate 
amounts for building the body tissues. Such proteins are found in 
meat, milk, and eggs as supplements to the cereal grain proteins. 

Sometimes in planning the reducing diet, the satiety value of the 
foods included is entirely overlooked. This gives rise to an unsatis-
fied feeling which is reflected in the disposition of the person on the 
diet. On this point McLester says: 

"Other things being equal, the patient should be allowed to eat the food 
which in largest measure allays his hunger and which gives him the greatest 
degree of satisfaction. Meat has the highest satiety value of all foods; it 'sticks 
to the ribs' longest. Therefore, the protein that the patient receives should be 

1 MCCOLLUM, E. V., The Newer Knowledge of Nutrition, 2nd edition. 
2 , The Newer Knowledge of Nutrition, 2nd edition. 
3 MCLESTER, JAMES S . , Nutrition and Diet in Health and Disease. 



largely in the form of meat. For the same reason, clear meat soups and broths 
are also useful; they have high satiety values without carrying much real 
nourishment."! 

It is obvious that reducing is not to be entered into carelessly and 
without competent medical advice and direction. The growing girl 
who chooses a reducing diet neither wisely nor well is taking grave 
chances with her future health. She runs the risk of so lowering her 
resistance that she is an easy prey to disease. McLester points out 
the necessity of viewing the protein intake from a clinical viewpoint. 
He says: 

"I have been impressed by the anemia shown by many patients who, from 
necessity or from a desire to become fashionably thin, have subjected themselves 
to rigid dietary restrictions. Animal experimentation has proved that a diet 
which contains liberal amounts of meats is the best blood builder, and one wonders 
whether an optimum protein intake is not, after all, a good insurance against 
disease. Clinical experience shows that it is."2 

Overweight may be due to an organic condition which only a phy-
sician can diagnose, and a physician's guidance in matters of diet is 
essential. Where there is no organic cause for overweight, rational 
diet should still be the rule. 

Meat in the diet of the child. The growing child has a greater 
"protein requirement" than an adult, because of constantly building 
new tissue and wearing out old. There are the same good reasons 
for using meat as the source of protein in the diet of the child as in 
the diet of the grown-up. 

Liver is used with excellent results in child feeding. In the first 
place, the protein of liver is of high biologic value and it is relatively 
free from connective tissue; in the second place, it is a good source 
of vitamins; and in the third place, it is rich in iron. In regard to 
vitamins, liver is given as an excellent source of vitamins A and G; a 
good source of vitamin B; and vitamins C and D are present. Bacon, 
because it is so easily digested, is one of the first meats to be given to 
the very young child. In planning the diet of the child, it must be 
borne in mind that the "protein requirement" should be met with 
protein of high biologic value, and the animal proteins—meat, milk, 
cheese, and eggs—fall in this class. 

A publication from the Children's Bureau, United States Depart-
ment of Labor, makes the following statement regarding meat in the 
diet of the pre-school child: 

"Meat and fish supply valuable proteins, minerals, and vitamins. At the 
beginning of the second year small servings of tender meat—beef, chicken, lamb, 
or liver, boiled, broiled, or roasted, and finely minced should be given at least 
three times a week. By the time the child is eighteen months old he may have 
meat or fish every day. As the child's ability to chew increases, he may be given 
larger pieces of meat, but it always must be tender. Veal, ham, or pork, properly 
cooked, may be given to the child over four."3 

Meat in reproduction and lactation. In recent animal experimen-
tation4 it has been found that reproduction and lactation were im-
proved by the addition of a meat supplement to a wheat-milk diet. 
The rate of growth and the general vigor of the young of the meat 
1 MCLESTER, J A M E S S . , Nutrition and Diet in Health and Disease. 
2 , Nutrition and Diet in Health and Disease. 
s The Child from One to Six, United States Department of Labor, Children's 

Bureau, Publication No. 30. 
4 Bus SELL, WALTER C., The addition of raw beef or meat scrap to a wheat-milk 

diet, Journal of Nutrition, Vol. 5, No. 4, 1932. 
[64] 



fed animals were greater than in the control group. Experiments of 
this nature are of considerable significance in human nutrition. 

Dietary Importance of Meat in Disease 
One of the most important contributions of the science of nutri-

tion to human well-being is in pointing out the benefit of certain foods 
under certain pathological conditions. Meat has been one of the last 
foods to be studied in relation to certain diseases. 

Meat and anemia. It has been said, "There has been but little 
significant advancement in the therapy of pernicious anemia from 
the time that Addison described it in 1855 until the publication in 
1926 of the discovery that liver contains a principle which stimulates 
red blood cell formation." This discovery, after three-quarters of a 
century without any real progress having been made, ranks in im-
portance with the discovery of insulin. 

The work of Minot and Murphy with human subjects was based 
on experimental work with dogs by Whipple and co-workers. Whip-
ple's work showed that an animal makes good its losses after a severe 
hemorrhage much more rapidly if given an abundance of meat, and 
more recent observations have demonstrated the great value of liver 
in this respect. 

The application of these findings to the ordinary anemias of adult 
life and growing children should be apparent. The use of liver, 
kidney, muscle meat, certain fruits, and green vegetables is necessary. 
These findings also have an application to the anemias of infancy. 
Whipple has shown that whole milk is far from having a favor-
able reaction to blood building. The infant who has developed anemia 
should have such foods as beef juice, scraped beef, egg yolk, spinach, 
prunes, and oatmeal along with the milk. 

Eecent experiments have shown that an extract made from the 
stomach of hog is also of great value in the treatment and cure of 
pernicious anemia. The studies with experimental animals has re-
sulted in saving untold numbers of human lives and the work of 
Whipple was the first step toward one of the great problems of the 
medical world. 

Meat and pellagra. Pellagra is a disease which occurs in areas 
where the diet is lacking in fresh meats, milk, eggs, and leafy vege-
tables. An adequate diet is the only effective method of prevention 
and cure of this disease. In early studies of this disease the cause 
was attributed to lack of sufficient protein of good biological value. 
The preventive action of fresh beef, which furnishes excellent pro-
tein, no doubt was responsible for this conclusion drawn by the late 
Dr. Goldberger and his co-workers. 

Further study by these workers in which a larger intake of protein 
in the form of casein failed completely to prevent the disease demon-
strated that the potency of the beef was not due entirely to its pro-
tein. The results of such experiments have been interpreted as indi-
cating that an unrecognized dietary essential is concerned with the 
prevention of pellagra. 

This factor, designated as P-P, according to these workers, might 
be effective with little or possibly no cooperation from the protein 
factor. The pellagra-preventive activity of yeast extract gave fur-
ther evidence of the existence of this factor P-P. 
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Later studies associated pellagra-preventive factor P-P with vita-
min B and revealed the multiple nature of vitamin B. Factor P-P, 
now designated vitamin G of the vitamin B complex, is contained in 
dried lean beef. Its presence in dried beefsteak and liver also has 
been demonstrated. The work of Hoagland and Snider has shown its 
presence in several dried tissues of beef, pork, and lamb. 

Eecent work by Sherman and Derbigny1 points to the possibility 
that both protein shortage and vitamin G deficiency may be con-
cerned in the development of pellagra-like symptoms. They say: 

"In so far as the symptoms of shortage of vitamin G are regarded as pellagra-
like, such a vitamin theory of the disease should not preclude recognition of the 
possibility that the protein supply may also have a significant bearing on the 
pellagra problem." 

Day2 reports determinations of vitamin G in fresh tissues of beef 
and veal. This work found beef heart to be three times as potent as 
beef round steak; beef kidney 8-10 times; beef liver 10 times; veal 
round steak showed slightly higher concentration of vitamin G than 
beef round, and veal liver and kidney were about the same as beef 
kidney. 

From this study, as well as others, the potency of the glandular 
organs is shown to be higher in vitamin G content than the muscle 
tissues. When a diet consisting largely of salt pork and starchy 
foods is changed to one in which lean meats, milk and legumes are 
abundant, pellagra disappears. 

Meat in Bright's disease. The present diet in Bright's disease is 
in striking contrast to the theory of diet formerly held. An abun-
dance of protein is the rule in the new diet. Dr. McLester says: 

"It was the custom to think only in terms of protein catabolism and of the 
harmful effects of its end-products, and consequently the patient was told to eat 
no meat. Now attention is directed to the anabolic influences of protein, its 
upbuilding effects and beneficial influence on repair processes, and the patient 
is told to take liberal amounts of this essential f o o d s t u f f . " s 

Meat does not cause disease. In the past many erroneous be-
liefs were held regarding meat as a contributing cause to disease. 
Meat has been blamed for a long list of diseases such as kidney 
trouble, rheumatism, high blood pressure, cancer, hardening of the 
arteries, gout, etc. In the light of the newer knowledge of foods and 
diet through careful scientific investigation, these old theories not 
only have been discarded, but in many cases meat has a place in the 
treatment of the very diseases which it was once said to cause. 

Meat lacks bulk. Meat, since it is so completely digested, fur-
nishes very little of the bulk necessary to regulate body functions. 
If the entire diet were made up of food lacking in bulk, there would 
be difficulty in eliminating waste products from the body. It is es-
sential, therefore, to eat plenty of leafy vegetables and fruit with 
their frame-work of indigestible cellulose as well as for the nutrients 
that make these foods valuable. 

1 SHERMAN, H. C., and DERBIGNY, I. A., Vitamin G and Protein Intake, Journal 
of Biological Chemistry, Vol. XCIX, 1932. 

2 D A Y , P A U L L . , Vitamin G in beef and veal, Journal of Home Economics, 
Vol. 23, 1931. 

3 MCLESTER, JAMES S . , The diet in Bright's disease, Journal of the American 
Medical Association, Vol. 99, No. 3, July 16, 1932. 



Food Value of Different Meats 
All kinds and cuts of meat have much the same food value and 

contribute essentially the same food factors to the diet; i. e., protein, 
fat, and minerals. Fat meat has a higher caloric value than lean 
meat; lean meat has a higher percentage of protein. A study made 
at the Bureau of Home Economics on the chemical composition and 
fuel value has shown that the "fat-free" substance of the edible por-
tion of all kinds and cuts of meat is very much the same for each 
one. While the total "fat-free" substance may vary greatly in differ-
ent cuts and grades and kinds of meat, the chemical composition of 
the "fat-free" substance varies within very narrow limits. See 
Table 28. 

Percentage of Fat-free Substance in Meat and Its 
Chemical Composition 

DESCRIPTION OP MEAT 
FAT-FREE I N FAT-FREE SUBSTANCE 

DESCRIPTION OP MEAT IN 
EDIBLE WATER PROTEIN A S H 

Per Cent Per Cent Per Cent Per Cent 
Beef—fresh, wholesale cuts 

Round, thin, common grade 9 2 7 7 2 1 . 4 1 . 0 9 
Round, very fat, choice or prime.. 7 6 7 6 2 2 . 9 1 . 0 8 
Hind shank, medium fat, medium 

grade 9 0 7 7 2 2 . 3 1 . 0 3 
Loin, fat, good grade 6 9 7 7 2 2 . 6 1 . 1 2 

Pork—fresh, wholesale cuts 
Ham, thin 7 8 7 7 2 2 . 1 1 . 1 5 
New York shoulder, fat 5 4 7 8 2 1 . 5 1 . 1 7 

Lamb—fresh, wholesale cuts 
Breast, thin, medium grade 7 8 7 8 2 1 . 2 1 . 1 0 
Leg, fat, choice grade 8 0 7 8 2 1 . 4 1 . 1 2 

Yearbook of Agriculture, 1927. 
Table 28 

Since meat is never eaten on a "fat-free" basis, the amount of fat 
in the edible portion must be taken into account when calculating 
fuel value and percentage of protein and ash. Chatfield gives as 
an example: 

"A cut of meat containing 10 per cent fat (as ether extract) in its edible 
portion has 90 per cent fat-free and on the average about 19 per cent protein and 
1 per cent ash; one that contains 25 per cent fat has about 16 per cent protein 
and 0.8 per cent ash; and a cut with 40 per cent fat has about 13 per cent pro-
tein and 0.7 per cent ash. As approximations, these figures can be applied alike 
to beef, pork, or lamb, regardless of grade or cut."* 

So far as difference in caloric value is concerned, the edible por-
tion of a thin round steak, containing about 8 per cent visible fat 
will yield 680 calories per pound as contrasted to 2,090 calories per 
pound yielded by a fat shoulder of pork with about 39 per cent 
visible fat in the edible portion; this provided of course that none 
of the fat is wasted. 

Pork is completely digested. All kinds and cuts of meat have 
been shown by experiments to be among the most digestible of food 
products and pork is no exception. It digests readily and leaves the 

I CHATFIELD, CHARLOTTE, Yearbook of Agriculture, 1 9 2 7 , pp. 4 4 2 - 4 4 4 . 
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stomach in about three hours and fifteen minutes. Comparative tests 
reported by the United States Department of Agriculture showed that 
pork was digested slightly more rapidly than turkey, in the same time 
as chicken, and a little more slowly than beef or lamb. The difference 
is so slight as not to be significant. 

Veal not difficult to assimilate. It has been said that veal is diffi-
cult to digest and should not be given to those with delicate digestion. 
In the light of scientific investigations this contention has been proved 
to be contrary to fact. It has been found that veal, even very young 
veal digests just as rapidly and completely as beef and has no causes 
for digestive disturbances. 

Red meat versus white meat. A distinction in the digestibility 
and nutritive qualities of red and white meat has often been drawn, 
especially in the care of invalids and convalescents. This point is not 
borne out in fact. McCollum and Simmonds state: 

"In many cases persons who are under medical care are permitted to eat fowl 
when meats are denied. It is questionable whether this practice rests on a sound 
basis. The same may be said concerning red and white meats. Many assume that 
white meats are more suitable than red meats for invalids, but so far no evidence 
exists to support this view."* 

Summary of Lesson Eight 
Scientific research has added considerably to present-day knowl-

edge of the value of meat as a food. No longer is meat classed simply 
as a source of protein, but as a source of protein of high biologic 
value. Meat proteins have an excellent supplementary value when 
served with the cereal grain proteins, being superior in this respect 
to the proteins of the legumes. 

The generally accepted idea of the optimum protein intake is a 
generous allowance of protein rather than the low intake which allows 
no margin of safety. 

The well-balanced diet will be easier to maintain if it includes 
animal protein. It is extremely difficult to plan a strictly vegetarian 
diet which will not be low in protein, or because of the low quality 
of its protein will not eventually have a bad effect upon the health. 
Scientists in the field of nutrition advocate the inclusion of meat for 
its high quality protein. 

Clinicians advise the inclusion of lean meat in the reducing diet, 
because of its high quality protein and because of its satiety value 
which is especially important when the amount of food eaten is 
limited. 

Meat has a definite place in the diet of the child, even the very 
young child, because of its high food value. Because it furnishes 
exercise to the teeth, meat helps in forming healthy, well-formed teeth. 

Not only has meat been found to be of value in the treatment and 
cure of certain diseases, but it also has been proved definitely not to 
be the cause of certain pathological conditions for which it has been 
blamed in the past. 

Questions 
1. Explain fully the difference between the early theory concerning. 

I MCCOLLUM, E . V . , and SIMMONDS, N I N A , Food, Nutrition, and Health. 
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proteins and later knowledge on this subject. How does this affect 
our ideas concerning the place of meat in the diet? What is meant 
by "optimum protein intake"? Do scientists generally accept the 
high or the low protein standard? 

2. What is a mixed diet? Give your ideas regarding a strictly 
vegetarian diet. Quote authorities. 

3. Why is meat recommended in the reducing diet? Give a list 
of meat cuts which you consider especially good for the reducing 
diet. Why did you select these particular cuts? Why is satiety 
value of concern in the reducing diet ? 

4. How soon may meat be included in the diet of the child? Why 
does the growing child need meat? If there is one chop left on the 
platter who should have it, the son in his teens or father ? Give reasons. 

5. In what way does meat assist in the formation of sound teeth? 
What can you say of the teeth of meat eating races ? 

6. Name the diseases in which meat is a factor of dietary importance. 
7. What old ideas regarding meat as the cause of certain diseases 

have been completely refuted by modern science ? 
8. What is meant by "fat-free" substance? Does the chemical 

composition of the "fat-free" substance differ with the kind and cut 
of meat? Compare the protein content of a very fat piece of meat 
with that of a very thin piece. 

9. What have you to say regarding the digestibility of pork? 
Of veal? 

10. Is there any reason for preferring one kind of meat to another 
in the diet of the person under medical care ? 
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LESSON N I N E 

Feeding the Family for Health 

NUTRITION is not an abstract science. Good nutrition is the 
first essential to good health and, because this is true, feeding the 

family becomes the most important task of the homemaker. In order 
to perform this task intelligently she must have a knowledge of the 
basic principles of what constitutes good nutrition. In other words, 
she must know what foods adequately meet body needs. 

Malnutrition is the reverse of good nutrition, and its cause is a 
diet which does not meet body needs for repair and growth. Such a 
diet may be inadequate in kind or insufficient in amount. Faulty 
food habits contribute to malnutrition. Eating between meals, ir-
regular, or hurried meals are all faulty food habits and for the sake 
of good health should be corrected. Eating between meals tends to 
lower the amount of food eaten because the appetite is dulled and 
necessary foods are crowded out of the diet because the person is not 
hungry at meal time. Insufficient or inadequate food probably ac-
counts for malnutrition among the lower income groups, but faulty 
food habits may be blamed for this condition among the higher in-
come groups, and malnutrition is very common in homes where the 
food budget is not limited. This shows that foods sufficient in quan-
tity to appease hunger and satisfy appetite are not necessarily the 
proper foods. A diet of nothing but sugar may satisfy the appetite 
and a bulky diet of potatoes will soon appease hunger, but neither 
will furnish all that the body needs. This points to the conclusion 
that the appetite alone cannot be relied upon as a guide in the selec-
tion of foods. Study the Food Value charts in this lesson. 

The Body's Daily Needs 
In order to meet the body's daily needs, the diet must provide: 

(a) Building foods, (b) fuel foods, and (c) regulating foods in ade-
quate amounts. 

Proteins are the building foods; carbohydrates and fats are the 
fuel foods; and foods which furnish minerals, vitamins, and bulk 
are the regulating foods. Water also is a body regulator. 

Protein. Life cannot be sustained without foods which furnish 
proteins. The body can maintain itself without fats and carbohy-
drates, because, if it is furnished with enough protein to supply its 
energy, it is able to build up fat from the protein, but it cannot con-
vert carbohydrates and fats into protein. Of course one should not 
depend upon the protein foods to furnish energy, but one should 
recognize the importance of protein in the diet. Lesson One explained 
the difference in the value of protein foods. Meat is one of the foods 
which furnish protein of high biological value. The function of pro-
tein is to provide nitrogen which is a most important element in that 
it is needed in the case of children for growth and in the case of 
both children and adults to repair worn-out body tissues. 



Carbohydrates. Sugar and starches which are carbohydrates 
are needed by the body to furnish fuel. The sugars are found in 
milk, fresh fruits, and many other materials, but it is necessary to 
furnish more in small amounts in certain sweets: Sugar itself, honey, 
or syrup. The starches are supplied mostly by the cereals and starchy 
vegetables such as potatoes. 

Fat. Fat furnishes energy and also improves the flavor and tex-
ture of certain foods. It is present in meats, nuts, and other foods, but 
more fat in the form of bacon, butter, cream, oil, etc., will be needed. 

FOOD VALUES 
PROTEIN 

F O O D AVERAGE HELPING QUALITY Q U A N T I T Y O F P R O T E I N 
(EDIBLE PORTION) 

BEEF ROUND 4 oz. 

LIVER, BEEF 4 oz. • • • — — 

VEAL LEG 4 oz. * • * — — — — • 

LAMB LEG 4 oz. 

HAM 4 oz. * * * — — — — — — 

PORK CHOPS 3J oz. (1 chop) * * * — — — 

FISH, LEAN 4 oz. * * * • 

LAMB CHOPS, LOIN 3J oz. (2 chops) * * * 

SWEETBREADS 4 oz. • * * — — 

CHEESE, COTTAGE 3J oz. (5 T.) • * * ^ — 

VEAL CUTLET, BREADED 4 oz. * * * — — — — 

MILK, SKIMMED 8V2 oz. (1 cup) * * * — — 

MILK, WHOLE 8V2 oz. (1 cup) * * * — — — • 

BUTTERMILK 8V2 oz. (1 cup) * * * — — 

BEANS, NAVY, DRIED loz.(V2 cup, cooked) * • 

P E A S , D R I E D IOZ.(V2CUP,COOKED) * — — — C o m p a r e the 
CHEESE, AMERICAN | oz. (1 in. cube) Q . . . . 

EGG 2 oz. (1 egg) * * * 1 | U 3 1 1 l y 

O Y S T E R S 3 V 2 o z . ( v 2 d o z . ) • * * Q u a n t i t y o f 
BREAD, WHITE, MILK 2 oz. (2 slices) * * — — P r o t e i n f T O ITI 

P E A S , C A N N E D 3V2 oz. ( V 2 cuP) * — Different Foods 
PEANUTS V2 oz. (20 nuts) * * * — 

OATS,ROLLED,COOKED 4| oz. (V2 cup) * * — — 

P E A S , GREEN 2 oz. (v2 cuP) * — — Include in the 
A L M O N D S V2 oz. (12-15nuts) *** — Diet Foods Rich 
W A L N U T S Vzoz. (8-10 nuts) j n Qooc| Q u a | i t y 
RICE, WHITE, S T E A M E D 4 oz. ( % cup) * * — . 
S P I N A C H 4 oz. (V2 cup) * * — r r o t e i n 

BEANS, STRING 2 oz. (V2 cup) * — i S ! ! ^ 

• • • good quality protein • • fair quality protein • poor quality protein 



FOOD VALUES 
IRON and COPPER 

AVERAGE HELPING (EDIBLE PORTION) 
4 oz. 

FOOD 

LIVER 

HEART 

BEEF, LEAN 

LAMB LEG 

HAM 

OYSTERS 

SWEETBREADS 

VEAL 

SPINACH 

MOLASSES 

WHEAT BRAN 

BREAD, GRAHAM, MILK 2 02. (2 slices) 

POTATOES 5 02. (1 med.) 

EGG 2 02. (1 egg) 

BREAD, Whole Wheat, Milk 2 02. (2 slices) 

OATS, Rolled, Cooked 4 j 02. (V2 cup) 

STRAWBERRIES 6 02. (3/4 cup) 

CHOCOLATE OR COCOA 1 02. (4 T.) 

COPPER AMOUNT OF IRON 

MUSHROOMS 

tURRANTS 

PEAS, SPLIT 

FISH 

PRUNES 

DATES 

ONIONS 

BANANAS 

BREAD, WHITE, MILK 

BEANS, STRING 

RAISINS 

PINEAPPLE 

MILK, WHOLE 

ALMONDS 

LETTUCE 

BEETS 

CARROTS 

APPLES 

PEANUTS 

* • 

* * * • 

* * 

* • 

* m 

4 02. (5 fresh) 

4 02. (% cup) 

2 02. (§ cup) 

4 02. 

1 02. (3 med.) 

1 oz. (3-4) * 

4 oz. (2 med.) * 

4 02. (1 small) * 

2 02. (2 slices) * 

2 02. (V2 cup) * 

1 02. (2 T.) * 

4 02. (V2 cup) * 

8V2 02. (1 cup) * 

V2 02. (12-15 n u t s ) * * * 

2 02. (V4 head) * 

2 02. (V2 cup) * 

2 oz. * 

4 oz. (1 small) * 

V2 oz. (20 nuts) * * * 

Iron and Copper in 
a Serving of Some 
Common Foods 

include in the Diet 
Foods Containing 
Iron and Copper 

• * • excellent source of copper • contains copper 

Mineral salts. The mineral salts are found in the body and take 
part in body functions in at least three ways. The functions of the 
elements that are concerned with mineral metabolism are summarized 
by Sherman as follows: 

"(1) As constituents of the bones and teeth, giving rigidity and relative per-
manence to the skeletal tissues; 

"(2) As essential elements of the organic compounds which are the chief solid 
constituents of the soft tissues (muscles, blood cells, etc.) ; 

"(3) As soluble salts (electrolytes) held in solution in the fluids of the body, 
giving these fluids their characteristic influence upon the elasticity and irrita-
bility of muscle and nerve, supplying the material for the acidity or alkalinity 



FOOD VALUES 
PHOSPHORUS 

F O O D AVERAGE HELPING 
(KDIRI F. PORTION! 

VEAL LEG 4 oz. 

BEEF ROUND, LEAN 4 oz. 

VEAL BREAST 4 oz. 

LIVER, BEEF 4 oz. 

LAMB BREAST 4 oz. 

BUTTERMILK 8V2 oz. (1 cup) 

HAM 4 oz. 

PORK CHOPS 31 oz. (1 chop) 

MILK, SKIMMED 8V2 oz. (1 cup) 

LAMB CHOPS, LOIN 3J oz. (2 chops) 

MILK, WHOLE 8V2 oz. (1 cup) 

CHEESE, AMERICAN J oz. (1 in. cube) 

OYSTERS 3V2 oz. (V2 doz.) 

BEANS, NAVY, DRIED loz .(V2 cup, cooked) 

OATS, ROLLED,COOKED 4$ oz. (V2 cup) 

PEAS, CANNED 3V2 oz. (V2 cup) 

EGG 2 oz. (1 egg) 

POTATOES 5 oz. (1 med.) 

SPINACH 4 oz. (V2 cup) 

PEAS, GREEN 2 oz. (V2 cup) 

ALMONDS V20Z. (12-15 nuts) 

PEANUTS V2 oz. (20 nuts) 

BREAD, WHITE, MILK 2 oz. (2 slices) 

ORANGES 6 oz. (1 med.) 

BANANAS 4 oz. (1 small) 

BEANS, STRING 2 oz. (VZ cup) 

PRUNES 1 oz. (3 med.) 

CARROTS 2 oz. 

TURNIPS 2 oz. (V2 cup) 

BEETS 2 oz. 

WALNUTS V2 oz. (8-10 nuts) 

APPLES 4 oz. (1 small) 

RICE,WHITE,STEAMED 4 oz. (3A cup) 

A M O U N T O F P H O S P H O R U S 

Amount of 
Phosphorus in a 
Serving of Some 
Common Foods 

. . . Include in the 
Diet Foods Rich 
in Phosphorus 

of the d iges t ive ju ices and other secretions, and ye t m a i n t a i n i n g the approximate 
neutra l i ty of the body's fluids as wel l as their osmotic pressure and solvent power." 

Some of the minerals found in the body are present in very small 
amounts, but they are all essential to life itself. 

The mineral salts are found in meats, milk, eggs, fruits, and vege-
tables. Milk, because it contains a large amount of calcium, is neces-
sary in the diet of the growing child, but it is important that the diet 
of the adult be adequate in calcium also. Meat is important as a 
source of phosphorus and iron. I t also furnishes copper. Copper 
appears to be unique in its favorable influence upon hemoglobin 
formation. 



FOOD VALUES 
CALCIUM 

F O O D A V E R A G E H E L P I N G 
(EDIBLE PORTION) 

MILK, SKIMMED 8V2 oz. (1 cup) 

MILK, WHOLE 8V2 oz. (1 cup) 

BUTTERMILK 8V2 oz. (1 cup) 

CHEESE, AMERICAN | oz. (1 in. cube) 

CHEESE, COTTAGE 34 oz. (5 T.) 

CAULIFLOWER 4 oz. 

ORANGES 6 oz. (1 med.) 

SPINACH 4 oz. (V,2 cup) 

OYSTERS 3V2 oz. (V2 doz.) 

BEANS, NAVY, DRIED loz.(V2cup, cooked) 

CELERY 2 oz. (2-3 stalks) 

EGG 2 oz. (1 egg) 

BREAD, WHITE, MILK 2 oz. (2 slices) 

CARROTS 2 oz. 

BEANS, STRING 2 oz. (V2 cup) 

CABBAGE, RAW 2 oz. (V2 cup) 

PEAS, CANNED 3V2 oz. (V2 cup) 

POTATOES 5 oz. (1 med.) 

PEAS, DRIED loz.(V2cup, cooked) 

OATS,ROLLED,COOKED 4} oz. ( % cup) 

PEAS, GREEN 2 oz. (V2 cup) 

BEEF ROUND, LEAN 4 oz. 

VEAL BREAST 4 oz. 

LAMB BREAST 4 oz. 

VEAL LEG 4 oz. 

LIVER, BEEF 4 oz. 

HAM 4 oz. 

PEANUTS V2 oz. (20 nuts) 

WALNUTS V2 oz. (8-10 nuts) 

TOMATOES 4 oz. (1 med.) 

LAMB CHOPS, BROILED 3J oz. (2 chops) 

PORK CHOPS 34 oz. (1 chop) 

RICE, WHITE. STEAMED 4 oz. (3/4 cup) 

AMOUNT OF CALCIUM 

Amount of Calcium 

in a Serving of Some 

C o m m o n F o o d s 

Include in the Diet 

Foods Rich in Calcium 

The three minerals most likely to be lacking in the average diets 
are iron, phosphorus and calcium. Care should be taken to include 
in the meals those foods which furnish these minerals. 

Vitamins. These are substances which are essential to growth 
in the child and to the maintenance of health and well-being in the 
adult. Without milk in the diet, some of these substances, particu-
larly those needed by children, will be lacking, and without meat, 
milk, eggs, fruit, and vegetables others needed by persons of all ages 
will not be present in sufficient amounts. 

The recognized vitamins are A, B, C, D, G, and E. A is needed for 



FOOD VALUES 
V I T A M I N S 

Common Foods as Sources of Vitamins 
FOOD A B c D G 

BEEF 4* 4*4* — to 4« — to 4« 4*4* 

BACON — to 4* 4* to 4*4* 7 4*4* 

PORK — to 4< 4*4* — 4*4* 

HAM — to 4* 4*4* — 4*4* 

LAMB 4* 4*4* — 4*4* 

VEAL — to 4< 4 * ? 4*4* 

LIVER 4* 4* t<> 4* 4* 4* 4*4* 4* 4* 4*4*4* 

HEART 4* 4*4* 4 * ? 4*4* 

KIDNEY 4*4* 4*4* 4 * ? 4*4*4* 

BRAINS 4* 4*4* 

FISH, LEAN — to 4< * — to 

OYSTERS 4*4* 4*4* 4* 4*4* 4*4* 

COD LIVER OIL * 4 < 4 * — — 4*4*4*4* — 

EGGS 4*4*4* 4* to 4 * 4* 4*4* 4*4*4* 

MILK, WHOLE 4*4*4* 4*4* 4 * variable — to ^ 4*4*4* 

MILK, SKIMMED * 4*4* 4 * variable — 4*4*4* 

BUTTERMILK 4* 4*4* variable — 4*4*4* 

BUTTER 4*4*4* — — 4* — 

BREAD, WHITE, MILK 4* 4* — to 4« — to 4* 4* 

BREAD, WHOLE WHEAT, MILK 4*4* 4*4* — to Hh — to tft 4*4* 

PEANUTS 4* 4*4* 

WALNUTS * 4*4* 

BEANS, NAVY, DRY OR CANNED * 4*4* — 

BEANS, STRING 4*4* 4*4* — to 4 i 

PEAS, GREEN 4*4* 4*4* 4* 4* 4* — to 4* 

PEAS, DRY 4* 4*4* 7 4* 

POTATOES 4* 4*4* 4*4* — 4*4* 

CARROTS 4*4*4* 4*4* 4*4* — to 4* 4*4* 

CELERY — to 4 « 4*4* — 
LETTUCE 4* to 4*4* 4*4* 4*4*4* — 4*4* 

SPINACH 4*4*4* 4*4* 4* (cooked) — to >i« 4*4* 

TOMATOES, RAW OR CANNED 4*4* 4*4* 4*4*4* — 4*4* 

CABBAGE, GREEN, RAW 4*4* 4*4* 4*4*4* — 4*4* 

APPLES, RAW 4* 4* to 4* 4* 4*4* — 4*4* 

ORANGES 4*4* 4*4* 4*4*4* — 4*4* 

4* contains vitamin 4 *4 *4 * excellent source of vitamin — no appreciable amount 

HE* 4* good source of vitamin 4*4*4*4* extraordinary source of vitamin ? doubtful 

growth and vigor and increases resistance to respiratory infection. 
B is necessary for growth and for the normal functioning of the ner-
vous system; B stimulates appetite. C is necessary for growth; pre-
vents scurvy; and is needed for the proper development of the teeth. 
D is essential for growth; it is concerned with the body's ability to 
use calcium and phosphorus in building bone and teeth. G is essential 
for growth and vigor and its prevents symptoms of pellagra. E is 
concerned in reproduction, but is not likely to be lacking in the diet. 

Cellulose. This is the framework of plants. It gives bulk to 
the diet and is essential in stimulating movements of the alimentary 
canal. Fruits and vegetables furnish this constituent of the diet. 
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FOOD VALUES 
C A L O R I E S 

F n o n AVERAGE HELPING r UUU (EDIBLE PORTION) 

SALT PORK, BOILED 2 oz. 415 i 
PORK CHOPS 3J oz. (1 chop) 320 i 
LAMB CHOPS, LOIN 3J oz. (2 chops) 320 i 
PORTERHOUSE STEAK 4 oz. 310 i 
HAM 4 oz. 3001 

BEEF CHUCK 4 oz. 250 i 
LAMB LEG 4 oz. 220 i 

BACON 2 oz. (4 slices, thin) 200 i 

SWEETBREADS 4 oz. 2001 
VEAL CUTLET 4 oz. 1801 
TONGUE 4 oz. 1801 
BEEF ROUND 4 oz. 175 i 
BREAD, WHITE, MILK 2 oz. (2 slices) 175 . 
MILK, WHOLE 8V2 oz. (1 cup) 170 1 
VEAL LEG 4 oz. 170. 
LIVER, BEEF 4 oz. 150 . 
CORN, CANNED 4 oz. 
BEANS, NAVY, DRIED loz.(V2cup,cooked) 

CHEESE, COTTAGE 3£ oz. (5 T.) 
CHEESE, AMERICAN g oz. (1 in. cube) 
OATS, ROLLED, COOKED 4 j oz. (Vz cup) 
RICE, WHITE, STEAMED 4 oz. (3A cup) 
POTATOES 
BUTTER 

SUGAR, GRANULATED 
PEANUTS 

WALNUTS 
ALMONDS 
MILK, SKIMMED 
BUTTERMILK 
EGG 

PEAS, CANNED 
PEAS, GREEN 
OYSTERS 
CARROTS 
BEANS, STRING 
TOMATOES 
SPINACH 
CABBAGE, RAW 

5 oz. (1 med.) 
Vz oz. (1 T.) 
1 oz. (2 T.) 
Vz oz. (20 nuts) 
Vz oz. (8-10 nuts) 
V20Z. (12-15 nuts) 
8V2 oz. (1 cup) 
8V2 oz. (1 cup) 

2 oz. (1 egg) 
3V2 oz. (V2 cup) 
2 oz. (Vz cup) 
3 1 / 2 0Z.(1/2D0Z.) 
2 oz. 

2 oz. (Vz cup) 
4 oz. (Vz cup) 
4 oz. (Vz cup) 
2 oz. (Vz cup) 

Energy Value 
of a Serving of 
Some Common 

Foods 

Include in the 
Diet Foods for 

Energy 

Water. While water does not furnish food, it is essential to life 
itself. Although our foods contain large quantities of water, one 
should drink several glasses of water daily. 

Planning the Meals 
Where there are children in the family, the meals should be planned 

to meet the needs of the children. It is easier to suit the child's 
dietary to the adults than the adult's dietary to the children. The 
person at hard work and the adolescent child will need more food, 
but not different food, than the other members of the group. The 
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Fresh Pork Chart 
Identification—Wholesale and Retail Cuts 

Wholesale Cuts—Percentage of Carcass 

1-Hind Feet 1.00% 

2-Ham s 19.00% 

3-Clear Bellies. . . 16.50% 

7-Briske t 2.25% 

8-Picni c 7.50% 

9-N.Y.Style Shoul.. 16.00% 

4-Pork Loins 12.75% 10-Neck Bones 95% 

5-SpareRibs(F.S.).2.50% 11-Picnic Butt 3.02% 

6-Spare Ribs(H.S.)1.50% 12-Jowl Butts(Untrim'd) 3.75% 

Courtesy U. S. Department of Agriculture 

©-Jowl Butts (Trimmed) 2.25% 

©-Boneless Butt 3.05% 

13-Boston Butt 5.20% 

14-Loin Butt. 4.00% 

15-Fore Feet 92% 

16-Leaf Fat 3.52% 



Lamb C h a r t 
Identification—Wholesale and Retail Cuts 

Wholesale 
Cuts 

© © & © Hind Saddle 
© L e g 
© Loin 
© Flank 

@ © & © Fore Saddle 
® Hotel Rack 
© Chuck 
© Breast 

Retail Cuts 
® Leg 

1 to 4 Chops 
7-Roast 

© Loin 
1 to 13 Loin and Kid-

ney Chops or Roast 
© Hotel Rack 

1 to 13 Rib or French 
Chops 

© Chuck 
1-Roasts and Stews 

© Breast 
1-Stews or Boned and 

Rolled Roasts 
© Flank 

1-Stews 

Chucks & Breasts Hotel Rack Loins Legs 

Numerals in circles Q reSer io wholesale cuts. Other numerals refer to retail cuts. 

Per Cent of Carcass 
© © and © Hind Saddle 50.0% 

© © and © Fore Saddle 50.0% 

Yields of Wholesale Cuts 
Subdivisions - Per Cent of Carcass 
© L e g s 33.0% 
© and © Loin and Flank 17.0% 
© Hotel Rack 12.0% 
© Chuck Inc. Neck 23.5% 
© Breast Inc. Shank 14.5% 

Courtesy U. S. Department of Agriculture• 



question to be decided is what foods should be included in the day's 
meals. 

How to select foods. Possibly the easiest way to select the proper 
foods is to group them according to the class in which they come and 
then see that the diet contains foods selected from each class. The 
classification below (Table 29), which is taken from a United States 
Department of Agriculture bulletin, is simple and will prove help-
ful in showing what nutrients are furnished by the different foods. 
Some food materials belong in more than one group, but in order 
to simplify the classification, they are grouped according to the 
nutrients for which they are considered most valuable. 

Classification of Foodstuffs1 

GROUP 1—Foods depended on for mineral matters, vegetable and 
fruit acids, body-regulating substances. 

Fruits— Vegetables— 
Apples, pears, etc. Salads—lettuce, celery, etc. 
Bananas. Potherbs or "greens." 
Berries. Potatoes and root vegetables. 
Melons. Green peas, beans, etc. 
Oranges, lemons, etc. Tomatoes, squash, etc. 
Etc. Etc. 

GROUP 2—Foods depended on for protein. 
Meat. Fish. 
Milk, skim milk and cheese. Dried peas, beans, cowpeas, etc. 
Eggs. Nuts. 
Poultry. 

GROUP 3—Foods depended on for starch. 
Cereal grains, meals, flour, etc. Crackers. 
Cereal breakfast foods. Cakes, cookies, starchy puddings, etc. 
Bread. Potatoes and other starchy vegetables. 

GROUP 4—Foods depended on for sugar. 
Sugar. Candies. 
Molasses. Fruits preserved in sugar, jellies and 
Syrups. dried fruits. 
Honey. Sweet cakes and desserts. 

GROUP 5—Foods depended on for fat. 
Bacon and salt pork. Butter and cream. 
Lard, suet and other cooking fats. Table and salad oils. 

Table 29 

How to use the table. Foods from each group should be repre-
sented in the daily diet in order that it may be well balanced. A 
simple way would be first to select foods from Group 2, which fur-
nish protein, and from Group 1 which provide vitamins. It is 
then possible to build the rest of the menu around these by selecting 
I H U N T , CAROLINE L . , and ATWATER, H E L E N W . , HOW to Select Foods, United 

States Department of Agriculture Farmers' Bulletin No. 808. 



foods from the other groups. If the regular daily diet is consistently 
lacking in foods from one or more of these groups, the diet will be 
inadequate. In other words, the diet will not be balanced. 

"A balanced meal." What is a balanced meal? The term does 
not mean quite what it did when it was first applied. Then it meant 
that the protein intake must be as exact as possible and that the energy 
requirements must be met by all the food principles in the proper 
amounts. Now it is understood and accepted that a diet could be 
absolutely correct as far as protein intake and energy requirements 
are concerned, but could be utterly unsatisfactory if it did not con-
tain foods which furnish vitamins and minerals in amounts sufficient 
to maintain health. 

How food value was calculated. According to the old system the 
value of foods was based on their chemical composition and the amount 
of energy they furnish, or their calorie value. The discovery of vita-
mins introduced another factor that had to be considered in calcu-
lating food value. Vitamins do not contribute to the energy supply of 
the body, but they facilitate the utilization of proteins, fats, carbo-
hydrates, and salts. Proteins, fats, carbohydrates, and salts cannot 
support life without vitamins, nor can vitamins support life without 
the other food principles. They are complements to each other. The 
amount of food needed by an individual was called his "energy re-
quirement." The protein intake and energy requirement were based 
on the age, sex, and amount of work performed. The calorie was in-
troduced as the unit of measurement of the fuel value of food. The 
system was based on sound scientific principles as far as they were 
then known, but it had one disadvantage for the person who planned 
the daily meals; if she tried to provide each and every member of 
the family with the exact number of calories demanded by his energy 
requirement she found herself bewildered by a multiplicity of figures. 

The value of the old system. It must not be supposed that this 
method of calculating food values was entirely without merit. In-
deed, it was a great step forward in the study of nutrition. It taught 
that all foods are not alike in their value to the human body and it 
taught that there were factors other than appetite which should de-
termine the food we eat. It gave the housewife information concern-
ing the kinds of food and the relative amounts needed by her particu-
lar group. Study of the system taught her to judge fairly accurately 
the fuel value of the food she served. The system has not passed 
into the discard, but it has been simplified and supplemented by later 
investigations. It has become less cumbersome and its limitations 
have been discovered. 

Exact calculation. It is shown, therefore, that exact calculation 
of the amount of food required is not necessary. The danger does 
not lie in a person eating too much or too little of one nutrient in a 
day, but in a diet that contains too much or too little of a certain nu-
trient over a long period of time. 

The body is a storehouse. The body is able to store surplus nu-
trients and to draw upon this surplus in an emergency, and in this 
way is able to overcome a temporary deficiency. It is well to have 
each food principle represented in each meal, but what one meal 



lacks in protein, starch, or leafy vegetable may be supplied in the 
next meal. If the day is taken as a unit and the balance kept within 
the day, there is no danger of the diet being unsatisfactory. 

The appetite as a guide.The appetite alone cannot be counted upon 
as a safe guide in the selection of foods, for, as has been pointed out, a 
person's appetite may be satisfied with sweets. But the appetite is 
a fairly reliable guide to the amount of foods that a person should 
eat; at least if the person is healthy, there is small danger that he 
will not eat enough when food is set before him in an attractive form. 
The person who works hard will have an appetite which demands 
enough food to furnish the energy he needs. Of course there are those 
who over-eat, but if the man who sits at a desk eats as much as one 
who uses up his energy in manual labor, he is going to suffer for it 
eventually. Appetite then is the housewife's simplest guide to plan-
ning a satisfactory and adequate diet for the family. 

An adequate dietary. An adequate dietary then is one that con-
tains sufficient amounts of those foods necessary to provide for 
growth and repair. What then is the housewife's problem in provid-
ing meals that are dietetically correct? She must understand the 
basic principles of nutrition. She must know that protein and vita-
mins in sufficient amounts are essential. She must know that energy 
must be furnished. She must know from what foods different nutri-
ents are derived. She must realize that the appetite will serve as a 
guide to the amount of food needed but that it cannot be relied upon 
as a guide in the selection of food; therefore, she must select and pre-
pare those foods which furnish all the food principles. Furthermore, 
she must teach good food habits to the growing child. Appetizing, 
attractively served meals and a happy atmosphere at table will make 
this task an easy one. 

Meat as the center of the menu. Meat furnishes protein; it also 
furnishes fa t ; mineral salts, specifically iron, phosphorus, some cop-
per; and in the case of the glandular organs especially, appreciable 
amounts of the vitamins; specifically A, B, and G, with traces of C 
and D. With meat as the center of the menu, the diet is sure to include 
some of the essential food principles. It only remains to supplement 
it with fruits, vegetables, especially the leafy vegetables—which are 
among the foods classed by McCollum as protective foods because they 
furnish vitamins—starchy foods, and a small amount of sweets. 

Variety in the menu. It is essential that variety be introduced 
into the diet. The constant repetition of the same article prepared 
in the same way dulls the appetite. How to secure variety is often a 
problem, especially when the markets themselves offer a limited choice. 
Variety in preparation of a few food materials rather than variety in 
the food materials themselves is one of the best ways to solve this 
problem. 

Variety in the meat dish. If the meat dish is different, the whole 
meal seems to have variety even though the accompanying dishes are 
much the same as those served the day before. Care should be taken, 
therefore, to use a wide variety of meats. All the cuts of the meat 
animal should be utilized, not alone for the sake of economy but for 
the sake of variety as well. Also in selecting different kinds and cuts 
of meat, one instinctively serves the vegetables or sauces which should 



accompany that particular kind and cut of meat. This is one of the 
reasons why meat is the logical center around which the rest of the 
meal is planned. 

Seasonable meals. The available food supply should be utilized 
to the fullest extent. When fresh fruits and vegetables are in sea-
son, they should be used abundantly. It must be borne in mind that 
essentially the food requirement does not vary with the season. A 
greater amount of energy-yielding food will be required in winter, 
but the body's need for high quality protein, vitamins, and minerals 
is just as great in hot weather as in cold. Meat is one food that is 
always available and always in season. 

Summary of Lesson Nine 
The body requires food that furnishes protein, carbohydrates— 

starches and sugars—fats, mineral matter, and vitamins. The one 
who plans the meals should familiarize herself with the foods which 
furnish these nutrients. A balanced diet is one that furnishes all 
the required nutrients in adequate amounts. The fuel value of food 
does not need to be accurately measured, as, under normal conditions, 
the appetite is a safe guide to the quantity required by the individual. 
Meat is a perfect protein food and the menu may be planned around 
the meat dish. Variety is necessary in the diet. Using different cuts of 
meat prepared in different ways is a good means of obtaining variety. 

Home Project 
Menu planning. Plan the menus for a week for your family. Cal-

culate the amount of food necessary to meet the requirements of the 
family. Be ready to give reasons for your selection and for the 
amount of food material you consider necessary for your family. 

Questions 
1. What is meant by a "balanced meal?" What relation does 

menu planning have to a balanced meal? 
2. What is malnutrition? Is hunger appeased and appetite satis-

fied an indication that one is receiving enough food? Give reasons 
for your answer. How do you account for the fact that a condition 
of malnutrition is found in well-to-do homes? 

3. Give the different food principles. Tell the function of each 
in the body. Would a person be well nourished whose diet is lacking 
in protein? What are the protective foods? Why so called? 

4. What food principles does meat contain? For what is meat 
particularly valuable? Is a meal that contains meat, milk, and eggs 
well balanced? Give reasons for your answer. 

5. Upon what factors do bodily needs depend? Is it essential to 
figure accurately how much of each nutrient is required? Why? 
Is the appetite a safe guide to the amount of food that should be 
eaten ? What then is the housewife's task ? 

6. How does the body store surplus food ? What is meant by using 
the day as a unit in balancing the diet? 

7. What is the value of using meat as the center of meal planning ? 
[80] 



8. Plan a week's menu. Be sure that yon have included all the 
food principles. Be ready to answer any criticisms. Plan a day's 
menus that are not well balanced. Tell what is the matter with them 
and how they may be made right. 

9. What is the value of variety in the diet ? 
10. What is a calorie? If calorie value alone were considered in 

planning the diet, would you be well nourished? Give reasons for 
your answer. 
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LESSON TEN 

The Art of Carving 

THE art of carving is an accomplishment that will acid much to 
the graciousness and charm of dining. It is an accomplishment 

that is essential to a well-served meal. Except when the number of 
guests is large, carving should be done at the table and this task 
usually falls to the lot of the host. 

Principles of carving. It must not be expected that by demon-
stration alone one can learn to carve, but such a demonstration will 
help to teach the proper methods, and it must be left to practice to 
develop skill. To be a good carver requires a knowledge of the anat-
omy of that which is to be carved. The necessary familiarity with 
the location of the joints and the direction in which the fibers run 
can best be acquired by experience in handling meats before as well 
as after cooking. In carving any piece of meat, insofar as is pos-
sible, the meat should be cut across the grain. The advantages of 
good carving are many. Chief among them is the ability to obtain 
the best flavor from the meat and at the same time to dispose of it 
in the most economical manner. When carving a slice of meat, after 
the first incision has been made, the angle at which the knife is held 
should never be altered, or a jagged slice will be obtained. "When 
the way to control the knife has been mastered, the carver is on his 
way to success. The cut should be sharp and incisive. Never use a 
sawing motion. 

Good tools are necessary. Good carving cannot be accomplished 
unless the carver has good tools with which to work. The knives 
should be of good quality, carefully forged and tempered so that they 
will take and hold an edge. Carving sets are manufactured in a 
variety of shapes of blades and of handles and the selection is largely 
a matter of personal preference. 

An 8 or 9-inch carver is recommended for all roasts and large fowls. 
The fork and steel are in proportion to the size of the knife. A game 
or breakfast set has a 7-inch blade with fork to match. This set may 
be used for small roasts or game. A steak set has a knife with a thin 
5 or 6-inch blade. The large fork and the fork with the game set 
have adjustable guards for protection in carving. The small steak 
fork does not have the guard. Quite likely the experienced carver 
will find no need of the guard, but with the inexperienced carver 
there is the possibility of accident since the knife is sometimes drawn 
toward the hand holding the fork. 

Note for Teacher: A very profitable demonstration may be arranged by the 
home economics teacher. If possible, the boys of the school should be invited to 
attend this lesson, for it usually falls to the lot of the men of the family to do 
the carving. The ideal way to conduct such a demonstration is to have the dif-
ferent cuts of meat actually at hand, but the difficulty of doing so is evident. 
It is possible with the use of charts, illustrations, and blackboard work to give 
the essential principles. 



Knives must be sharp. No one can do satisfactory carving with-
out a sharp knife. It is, therefore, sound economy to buy a carving 
set of the best grade. The knives should be sharpened as often as 
necessary, and a good steel should be part of the kitchen equipment. 
Carving knives should be kept separate from other cutlery in order 
to keep the edge in good condition. It is a wise practice to replace 
the carving set after using in the box in which it was sold. The knife 
should be sharpened on the steel immediately before using, but this 
should be done in the kitchen. Good taste forbids whetting the carv-
ing knife at the table. 

How to use the steel. The knife must be sharp and the purpose of 
the steel is to keep it that way. The steel should be held firmly in the 
left hand with the thumb on top of the handle and the point slightly 
away from the body. If the elbows are held about six inches away 
from the body the knife and the steel will just naturally fall into the 
correct position. In sharpening on the steel do not bear too heavily 
on the knife nor hold it at too great an angle. The edge of the knife 
should be held at about a 25-degree angle. The touch should be light 
otherwise the cutting edge may be turned. The heel of the blade 
(where the blade enters the handle) is placed against the top of the 
steel and then the blade drawn down the steel toward the left hand. 
Repeat first on one side and then on the other. A half dozen strokes 
on each side will be sufficient unless the knife is very much out of 
condition. 

Carving board. The use of the carving board is not general in 
the home, but it is becoming more so. Boards made especially for the 
purpose are available. If not at hand, the style of board used for 
planking steak offers a good substitute. It should, however, be kept 
just for this purpose. When the meat is served on a silver platter, 
the board is really necessary to avoid scratching the surface of the 
metal. Another advantage of the board is that the rougher surface 
of the wood prevents the roast from slipping. It also protects the 
edge of the knife. After the roast has been placed upon the board 
and carved, the portions are replaced upon the platter before serving. 
If the board is not used, the platter must be large enough to give 
room for the uncarved portion of the roast and the pieces carved. 
Lacking a platter large enough to make this possible, it will be found 
convenient to have an extra platter or plate on which to lay the pieces 
of meat as they are carved. Enough portions to serve everyone should 
be carved before anyone is served. 

The meat platter should be placed as near as possible to the serving 
plate and directly in front of the carver. The carving knife should 
be placed at the right of the platter with the sharp edge turned in-
ward. The fork is at the left. The dinner plates are placed to the 
left and out of the way. 

Practice neatness. First of all one must learn to carve neatly, 
without scattering bits of meat or spattering gravy over the cloth or 
the platter. Be careful to divide the meat in such a manner that each 
person at the table is served equally well. If there is not enough of 
the choice part for everyone without using the less desirable parts, 
serve so that each one has some of each, instead of giving all of the 
best part to the first ones served and leaving an unattractive portion 



for the unfortunate last ones to be served. Each portion should be 
placed neatly on the platter with the browned or best side up. The 
remainder of the meat on the platter should not be jagged and rough 
but should be inviting enough to tempt one to a second helping. 
When the whole of the roast is not required, learn to carve econom-
ically so that it will be in good condition for another dinner. 

A few points for the guest. The guest should appear absolutely 
unconscious of the efforts of the carver. Even the most skillful will 
lose his confidence if he finds himself the center of attention. The 
tactful hostess will engage the interest of the others so that the act 
of carving will not cause a silence to settle over the company. If 
one's preference is asked, he should name it unless he feels that others 
will probably make the same choice. 

Beefsteak. Steak is the simplest meat to carve. It is easier to 
carve if the bone is removed before cooking, but the steak itself is 
harder to handle during cooking and is less attractive. If the bone 
is not removed, the carver should first separate the meat from the bone 
by cutting along the edges of the bone with the point of the knife. 
Then beginning with the wide or bone end of a porterhouse steak or 
similar steak, the steak is cut into sections an inch or so in width, 
depending on the number to be served. A small piece of the tender-
loin and a small piece of the wide portion is served to each one. The 
small or flank end is less choice and is not served unless it is neces-
sary. (See figure 1.) 

Fillet or tenderloin. The carver should hold the meat with a fork 
grasped in the left hand and thrust into the meat. The meat is cut 
straight across the grain in slices a little less than one-half inch in 
thickness, beginning with the thick end of the fillet. (See figure 2.) 

Carving Beef 

Fig. 1. 
Correct method of carving a steak. 



F i g . 2 . 

A fillet of beef is sliced across the grain. 

Pot-roasts. A pot-roast from the rump is carved very much as the 
tenderloin, only the slices should be much thinner. In carving cuts 
from the chuck, the round, etc., it is more difficult to cut across the 
grain as the muscle fibers do not all run in one direction. 

Standing rib roasts. For service at a more or less formal dinner, 
the ends of the ribs may be decorated with paper frills. The roast is 
placed on a platter with the ribs protruding to the left of the carver. 
The carver steadies the roast by grasping the uppermost rib with the 
left hand, or he may hold it by thrusting the fork into the thick 
center of the roast. He then cuts very thin slices across the grain 
of the meat until the knife comes to the bones. When several slices 
have been carved, the point of the knife is drawn along the edge of 
the bone to separate the slices from the ribs. (See figure 3.) 

F i g . 3 . 

A standing rib roast is carved in this manner. 
[85] 



Rolled rib roasts. The roast is steadied by firmly inserting the 
fork just below the slice that is next to be taken. The rolled roast 
is held in place by means of cords. Only one cord should be cut at 
a time as it is reached in carving. This keeps the roast in shape and 
preserves the uniformity of the slices. The cords should be loosened 
with the fork and allowed to fall back upon the platter, care being 
taken that they do not fall upon the cloth. The slices are cut very 
thin. (See figure 4.) 

Ham. A whole ham probably is seldom carved at the table. When 
it is, however, the center slices are the most desirable and are the ones 
served. The shank and butt ends may be reserved for use in other 
ways as there are many attractive left-overs that may be made from 
ham. The problem resolves itself into getting the greatest number of 
of attractive center slices. In order to do so, a knowledge of the bone 
formation is necessary. 

Place ham on platter with the fat side up and with the small end 
to the left of the carver. Make the first incision at the large end with 
the knife just ahead of the aitch bone and cut down to the bone. Cut 
several slices, then run the knife along the bone to release the several 
half slices. For a second serving turn the ham over and cut in the 
same way. This is the same method as is used in carving a leg of 
lamb, but the slices of ham are cut thinner. (See figure 5.) 

In carving a half ham, place the ham on the platter with the fat 
side up and the open face to the right. Insert the fork in about the 
center of the ham through the fat, and cut several slices across the 
face of the ham, down to the bone. Then place the knife at right 
angles to the meat and cut through the slices to release them just as in 
a leg of lamb. Lay the slices on the platter, continuing to carve 

F i g . 4 . 

A rolled roast is carved in thin horizontal slices. 

Carving Pork 



until there is enough to serve each person. If necessary, turn ham 
over and cut slices from the under side in the same way. 

Method of carving ham. 

Loin roast. Unless a loin roast is properly prepared at the mar-
ket, it will present considerable difficulty in carving. The backbone 
should be separated from the ribs by sawing directly across the base 
of the ribs and parallel to the chine bone. This allows the backbone 
to be removed after the roast is cooked and before it is taken to the 

The way to carve a loin roast of pork, veal or lamb. 

Carving Veal 
Loin. The backbone should be loosened at the market. The loin 

of veal or lamb is carved in much the same way as described for pork 
[ 8 7 ] 



loin roast. The kidney is usually left in and each person should be 
served with a piece of the kidney and the kidney fat. This is also 
true for loin of lamb roast. 

Tongue. The center of the tongue is the choicest portion. To 
carve a tongue, cut it across in wafer-like slices. The tip of the tongue 
is more delicate if cut lengthwise in very thin slices, but this is not 
the usual practice. 

Carving Lamb 
Leg of lamb. Place the roast before the carver with the small end 

to his left and with the skin side down. Since the bone structure is 
like that in the whole ham, the same principles are followed in carv-
ing. There are two methods of carving a leg of lamb; each has its 
advantages. 

Carving a leg of lamb. 

In the first method proceed as described under carving a whole ham, 
cutting down through the center perpendicular to the bone and par-
allel to the aitch bone. This method gives a maximum number of 
uniform-sized slices which are cut across the grain of the meat. 

F i g . 8 . 

Method of carving a crown roast of lamb or pork. 
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In the second method, the carver begins at the right end of the leg 
as before but instead of cutting straight down to the bone, he makes 
a thin slice at an angle of about thirty degrees. The slices will be a 
little larger but the meat fibers will be a little longer which is the rea-
son many prefer the method first described. 

A leg of lamb should never be cut horizontal to the top as this gives 
a slice cut with the grain which will be stringy. (See figure 7.) 

Crown roast. Carving the crown roast of lamb or pork is exceed-
ingly simple as the divisions between the chops are clearly indicated, 
and the only care that must be exercised is to cut the pieces of equal 
thickness. A single chop with a portion of dressing and a spoonful 
of gravy is served to each person. (See figure 8.) 

Summary of Lesson Ten 
Carving is an art in which everyone should be skilled. Carving is 

of great importance as good carving means not only a more appetiz-
ing and better tasting dish, but also greater economy in the use of 
the meat. Good tools are essential to good carving. The knife should 
always be sharpened before using. The fundamental principle is that, 
except for a few very tender cuts, the carving must be across the 
grain. This cuts the fibers and makes the meat more tender. A 
"stringy" piece of meat results in cutting with the grain. To be a 
skillful carver, one must have a knowledge of the direction of the 
grain and the location of the bones if there are any in the piece of 
meat to be carved. 

Questions 
1. What knowledge must a person have to be a skillful carver? 
2. Why is good carving necessary? Give all the reasons you can. 
3. What tools are needed for carving? What is the purpose of 

the guard on the carving fork ? How is the steel used ? 
4. What are the advantages of a carving board? 
5. What is meant by cutting across the grain of the meat? Why 

is it desirable to cut across the grain in carving? 
6. Give two ways in which a leg of lamb may be carved. What 

are the advantages and disadvantages of each? 
7. What preparation is essential to ease in carving loin roasts ? 
8. In carving a rolled rib roast where is the fork inserted? Why 

should only one cord be removed at a time? 
9. Describe the method of carving a porterhouse or similar steak. 
10. Describe different types of carving sets. 
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RECIPES 

NUTMEG DOUGHNUTS 
1 egg, beaten V4 teaspoon salt 
1/2 cup sugar V2 teaspoon nutmeg 
1/2 tablespoon melted butter 2'/4 cups flour 
V2 cup milk 2 teaspoons baking powder 

Mix in order given; work until smooth; roll to inch thickness and shape with cutter. Slip 
into deep fat and fry at 365°-375° F. until brown. 

DOUGHNUTS WITHOUT SHORTENING 
1 egg V2 teaspoon nutmeg 
Y2 cup sugar V2 teaspoon salt 
Vl CUP milk P/2 cups flour 

2 teaspoons baking powder 

Beat egg slightly; add sugar and milk, and stir in the dry ingredients which have been mixed 
and sifted. Mix well; roll to about % inch thickness on slightly floured board; cut and fry 
in fat about 370° F. Drain and sprinkle with powdered sugar. 

CHOCOLATE AND RYE FLOUR DOUGHNUTS 
3 eggs, beaten 1 teaspoon salt 
I cup sugar 3 cups flour 
3 tablespoons butter, melted I cup rye flour 
I square chocolate, melted 6 teaspoons baking powder 
I cup milk 1 teaspoon vanilla 

Mix in order given. Melt chocolate and stir in with egg; mix and sift dry ingredients and com-
bine the two mixtures. Stir well; roll on floured board; shape and fry in hot fat (365°-375° F . ) . 
Roll in powdered sugar. 

CHOCOLATE DOUGHNUTS 
1 egg and 1 egg yolk I teaspoon vanilla 
'/2 cup sugar V2 cup milk 
V2 tablespoon melted butter V2 teaspoon salt 
1 square melted chocolate 2 teaspoons baking powder 

Mix in order given, melting the chocolate and sifting the baking powder with the flour. Mix 
well; roll on floured board; shape with cutter, and fry in hot fat (365°-375° F.). Dust with 
powdered sugar. 

FRITTER BATTER 
1 cup flour 3 tablespoons sugar 
1V2 tablespoons baking powder V2 cup milk 
V4 teaspoon salt 1 egg 

Mix dry ingredients thoroughly; add milk gradually; then add egg, well beaten; stir until 
smooth; drop by spoonfuls into deep fat. Serve hot with powdered sugar or maple syrup 
and butter. For fruit fritters, cut fruit in small slices; put one tablespoon lemon juice and 3 
tablespoons sugar over top and allow to stand V2 hour. Mix fruit with batter and fry. 

MEAT CROQUETTES 
2 cups chopped, cooked meat '/2 teaspoon salt 
1/2 cup thick white sauce 1 tablespoon grated onion 

teaspoon paprika 1 Vl tablespoons finely chopped 
1 egg green peppers 

Mix in order given; mould into forms, allowing 1 tablespoon of the mixture for each croqu 
and treat as in above directions. Fry in hot fat (390° F.) until brown. 

Note.—Croquettes, potato balis and other mixtures for deep fat frying will be less comj 
and more easily digested, if a little baking powder is used in the mixture; about 1 teaspoo 
per recipe. 


