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" The Food Value of Flour and Breakfast

Foods

Compared With Other Foods Flour Products, Farticularly Bread, Most Valuable as Heat
Producers and Body Builders.

(By R. HARCOUfI.T, Professor of Chemistry_, Ontario Agricultural College, Guelph, Can.)

In the March number,(_)f the Journal we dealt
with the composition and food value of blje'ad from
different grades of flour. We now want to give some
data regarding the relative cost of food materials in
flour and: bread and in some of the common foods
on the market. At such a time as this when econ-

omy and efficiency are so absolutely necessary, it ¢

is almost imperative that we look more closely into
the actual cost of nutrients in the common foods we
purchase. It is true that in feeding human beings,
palatahility is a very important factor and because
of this the material supplying the cheapest import-
ant factor and because of this the material supply-
ing the cheapest nutrients may not be the best for
all people; but it may not be out of place to com-
pare the actual amount of food nutrients that can
be purchased for any given amount of money in the
form of some of our more common foods. A food
that is quite palatable to one person may not be to
another, but the comparison of their actual value
will hold good in general.

The Nutritive Value of Foods.

Generally speaking, foods are valuable for nutri-
tive purposes in proportion as they contain protein,
fat, carbohydrates and ash. Some materials such as
fruits and green vegetables are more valuable for
condimental and medicinal purposes than for the
actual amount of nutrients they contain, and are
very essential for these purposes. But such sub-
stances as meats, flour, bread, breakfast foods, milk,
roots, tubers, etc., are valuable as foods in that they
contain digestible protein, fat and carbohydrates.
The protein such as lean meat, white of egg, gluten
of flour, etc., is the only constituent in our foods
capable of building up muscle, or lean meat; con-
nective tissue, etc., in the body, and are commonly
spoken of as the flesh formers. The fats and carbo-
hydrates are used in the production of heat and of
the energy to do work, internal and external. When
eaten in larger quantities than is necessary for these
purposes. they are stored on the body in the form
of fat to be drawn upon as required. If protein is
eaten in excess of requirements, it may also be con-
verted into fat; but, as it is the expensive part of
a food, it is not economical to use protein foods for
this purpose. A properly arranged diet will not
provide more protein than is required for doing the
work which it alone of all the food constituents is
capable of performing. The ash, or mineral part of
the food, is required for building bone. A child
must have abundance of the flesh-forming and min-
eral materials to build up muscle and bone. An
adult is not adding to the body weight in this man-
ner; its food is used more for the production of
heat and energy; consequently, the cheaper carbo-
hydrates may form a larger part of the diet. When
we wish to make a close comparison of the value of
foods it is evident that we must take into considera-
tion the age of the person using it; the young and
growing child requires more protein than the adult.
However, for the present we will compare the foods
only on a general basis.

The Comparative Caloric Values of Foods. =

The best generally accepted basis for making
such a comparison is on the ability of the foaqd to
furnish heat in the body. This will form a true
guide to the nutritive value of the food whenever
the diet of which it forms a part supplied a suf-
ficient amount of digestible protein, and this will
be the case whenever a person is living on a gen-
eral mixed diet. IKach pound of digestible protein
and carbohvdrates will produce 1,860 calories of
heat in the body, and the same weight of fat will
produce 4,220 calories of heat. It then, we calculate
the number of heat units that the various hreakfast
foods, flour, etc., are capable of producing, we find
that among these cereal products there is naturally
very little difference, and a pound of one is about as
valuable as a pound of another. If, however, we
wish to include in our comparison the weight of
each nutrient and the number of calories of heat
that the amount of food we can purchase for any
given sum of money will furnish, we get wide dif-
ferences. To illustrate this, we have prepared a
table giving the weight of protein, fat and earbo-
bydrates that one dollar’s worth of each of the foods
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will provide, and in the last column the calculated
number of ¢alories of heat the same amount of food
will furnish. This last column »will, then, give the
relative value of the foods when the diet of which
it may form a part furnishes a sufficient amount of
protein. Milk, milk products and meats have been
added to.the list of cereal foods for purposes of
comparison.

amount of money spet;\t on sirloin steak at 24 cents
per pound. From the above it is evident that one
dollar spent on milk, or any of, its products except-
ing butter, will furnish more protein, or muscle
forming material, and more energy, as indicated. in °
the fuel value column, than fresh meats. Further-
more, there is no reason why the cheaper milk pros
ducts should not at least partly replace the more
expensive meats. There is, however, the whole
problem of palatability to contend with and it is
very doubtful if there are many people who will
give up meats for milk products, unless these are
put up in a form that is equally palatable.

Flour Products, Particularly Bread, Stand Highe.

Flour Ilaé been figured at a cost of $3.00 per hure
dred pounds and contains about as much protein
and more calories 6f heat than any other food om

Table giving number of pounds of Protein, Fat, and Carbohydrates and calories of heat furnished by
One Dollar's Worth of Each Food.

Price.
MilK oo oa co we we as v 8 cts per qt.
SKim-milKk cevee oe oo oo 10 “ v gal
Buttermilk .« <¢ oo oo -« 10 w ¢ gal,
Butter .. e se se ws so 90 o« b,
Cheese .. +: os we svws ws 20 % ¢ b,
Beef, flank.. .. .o oo oo 12% “ ¢ 1b.
Beef, sirloin .. <o o« oo 24 “ “ 1b.
Veal, cutlets .. e¢s oo oo 22 “ “ 1b.
Mutton chops .. oo oo oo 20 “ “ b,
Ham, cooked .. .o oo +. 40 ““ b
BEEES:: ws we ow wo sy &0 @« ¥ doz
White bread.. .o «o oo so 4 ¢ # b,
FIOUT i s o5 s s on $3 percwt.
Rolled o0ats .¢ oo oo o 7 1bs. per 25c.

Farinas .. s ws as se s 6 “ o« 2Bc.
Corn meal .. .. .. .. .. 256 cts “ 80ozs.
Roman meal .. .. .. .. 25 o 42
Shredded Wheat .. .. .. 2b “o oo 30
Corn Flakes .. oo oo .. 10 “ 11
Grape Nuts.. s we oo o 5 LB L
Puffed Rice .« . oo .. 1b L 9
Potatoes.: «s ws sv we we 90 “ % bag
Beans: s w5 ow se se osa O “ e Ib.

The price of the foods given in the first column
will naturally vary in different places. Some of
them, particularly potatoes, may be very much low-
er than the present market prices; but they serve
very well for making a comparison.

Milk contains some carbohydrates as well as the
protein and fat, and thus, like the cereal foods, sup-
plies all the constituents required to make a com-
plete food. Cheese is valuable for its fat and pro-
tein, while butter contains only fat that has any
food value. The medts contain no carbohydrates,
which means that they do not supply any of the
cheap heat and energy producing materials; con-
sequently, they furnish a.small number of calories
of heat. It is noticeable also that one dollar spent
on meats will not furnish as much protein as if used
in purchasing milk, flour bread or rolled oats.

The Digestible Constituents of Foods.

No attempt has been made to calculate the amount
of . digestible constituents, but it is probable that
over 95 per cent of the protein of the milk and meats
and about 80 per cent of that of the cereals will be’
digestible. The fat of cereals will be less digestible
than that of the milk and meats, and the sugar of
the milk will be almost entirely absorbed, while a
considerable proportion of the carbohydrates of the
bread and breakfast foods would resist the action
of the digestive juices. It is also quite prohable
that more energy will be required to digest the
vegetable foods. However, after allowing for this,
it is evident that the cereal foods are a cheap source
of protein and carbohydrates and that it is because
of the presence of the latter cheap heat-producing
materials that this class of food has such a high
fuel value.

Their Money Value and Palatahility.

Taking the figures as they stand, it is evident that
milk furnishes protein and fat more cheaply than
the various cuts of the meats. Skim mill;r and but-
termilk, when they can be purchased, are particular-
ly cheap sources of protein, and are probably the
cheapest source of this constituent among all our
foods. Butter is valuable almost entirely for the
fat it contains, and as an energy producer is as
cheap as any of the meats, while cheese as a source
of protein and fat is very much cheaper than the
meats. Thus, one dollar expended on cheese at 20
cents per pound will furnish about twice as much
protein, nearly three times as much fat, and about
two and one-half times as much energy as the same

Carbo- Fuel

Protein. Fat. hydrates.  Value,
1.04 1,27 1.66 10,408
3.4 .30 b.1 17,076
3.0 50 48 17,362
3 2.83 12,000
1.39 1.84 ¥ 5w 10,360
1.34 1.51 —— 8,924
.69 .68 waese 4,138
91 34 S 3,148
67 1.44 7,328
.50 .56 i ¥ 3,304
a9 .56 3,853
2.10 50 12.2 28,710
3.25 .03 25.3 54,057
3.5 1.9 20.0 51,730
23 .24 18.7 40,070
1.31 .25 16.36 33,921
1 § .29 6.76 22,753
.86 06 5.75 12,647
37 .10 5.55 11,432
T3 56 4.92 11,309
.28 05 3.00 6,311
2.18 .10 15.6 33,492
3.90 54 12.0 31,000

= — -

the list. The cost-of manufacturing it into bread
reduces the amount of food constituents purchasable
for one dollar, yet the bread stands high. Rolled
oats, at seven pounds for twenty-five cents, are ale
most as cheap a source of food materials as floue
while the various wheat farinas, such as Cream of
Wheat, come next. All these foods have to be cooks
ed. It may be more trouble and expensive to make
bread in the home from the flour than to cook tha
oat meal and farinas, yet flour and its various proe
ducts compare very favorably with rolled oats and
the farinas.

When we turn to the other breakfast foods, it is
at once evident we pay a great deal for the mannep
in which they are put on the market. Investigas
tions show that they are no more fully digested tham
the bread and rolled oats. Some of them are ready
to serve, and, consequently, there is no trouble o¥
expense incurred in cooking them, but it is evident
that we pay dearly for this convenience. Some of
them are also sold in packages. but even this does
not add to their food value and it is doubtful if any
cleaner or hetter material is obtained in this way
than when purchased in bhulk.

Flour and bread are often spoken of as being tha
“staftf of life"—and apparently with good reason.
Perhaps no food is used in such a variety of ways
and is as cheap and satisfying as flour and its pro-
ducts. Ozfmieal, or the farinas and milk make a
very nutritious and at the same time cheap food;
but, considering the variety of ways flour is used,
and that milk will fill out and balance the dict,
these foods have certainly no advantage over bread
and milk.

THE BETTER WAY.

Chas. M. Schwab, congratulated in Pittsburg on a
large war order contract which he had just received
from one of the warring nations, said:

“Some people call it luck, but they are mistaken,
Whatever success 1 have is due to hard work and no?
to luck.

“] remember a New York business man who crosse
ed the ocean with me one winter when the whole
country was suffering from hard times.

“‘And you, Mr. Schwab,’” the New York said, ‘are,
like the rest of us, 1 suppose, hoping for better
things?* i

“‘No, my friend,’ I replied. ‘No, I am not hoping
for better things. ‘T've got my sleeves rolled up and
I'm working for them.'”—Philadelphia Bulletin,




