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DEAR SIR,

You have been good enough to propose publication of the accompanying
paper as one of our Departmental Bulletin series; and it is necessary to explain
that it was originally written for other use, in order to account for certain pecu-
liarities in phraseology and style. I hope that it may serve to popularize the fun-
damental principles which govern the intelligent use of food materials, My expe-
rience proves that great ignorance and much misconception exist on the part of
the public, due to a belief that the whole subject of nutrition is hopelessly complex
and must be left to the expert. If I have been able to present some phases of the
matter in plain and easily understood language, and to suggest practical applica-
tion of certain basic principles, I shall be gratified.

Yours very truly,

A. McGILL,

Chief Analyst.
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It is pleasing to know that there exists a large class of Canadians of suffi-
cient means to choose their food without regard to its market cost. Their selec-
tions are guided solely by considerations of palatability, nutritiveness and fash-
ion, which generally means strawberries in winter, and unseasonableness through-
out the year. It is not for people of this class that I am writing.

A very much larger class of our people is compelled, in these days of high
prices, to consider somewhat closely the cost of food; and perhaps the largest
class of all finds it necessary to reduce expenditure in matters of education, cloth-
ing and amusements in order to pay the grocer's and butcher's bills.

It may seem audacious in me to say that I am convinced that a very litt
elementary knowledge of well ascertained facts concerning the meaning of nu-
trition, and the actual utilization of food in the maintenance of life, might reduce
the cost of our food fully fifty per cent, without any sacrifice of physical well-
being. 1 have, however, given this matter very careful study, and YJO not hesi-
tate to make the above statement, quite deliberately.

Where then lies the difficulty in effecting this economy? Just here, that in
order to practical results, the modicum of knowledge above referred to must be
possessed not by the university professor, or even by the student, but by the
?vcr!ﬂgc housewife, to whom is entrusted the marketing and the cooking of our

ood.

This brief essay is therefore addressed to the housewife, and is intended
to be perfectly comprehensible by those who have had no formal or academic
training in chemistry or biology, or any other of the sciences with whose results
it deals. As far as possible, I shall avoid the use of unfamiliar terms; and if exact-
ness of statement must thereby suffer, I shall nevertheless assure the reader of a
su}ﬁcient degree of accuracy to justify her confidence, and to ensure useful re-
sults.

SOME PRELIMINARY CONSIDERATIONS.

One man lives essentially on bread and milk, another on meat, potatoes and
water. Both are healthy and apparently well nourished. We look at these men,
examine them carefully, and find that, so far as we can judge, they are made of
the same stufl. Had we no other source of information than our own observation
we should find it impossible to say which man was made of bread and milk, and
which of meat and potatoes. Even when subjected to the most thorough me-
dical inspection, it is found that flesh, bone, blood, skin, cartilage, secretion
and all other detail, are essentially alike in each.

Here surely is food for thought; and it ought to be perfectly evident that
the food eaten by each, however giﬂ'crent in name and in appearance, must have
some common character; it is in each case, capable of transmutation into body
material. And the special foods named are only particular cases of scores of
purchasable foods which could have effectively replaced them.

It must be sufficiently evident that, leaving out of account those foods
which we eat, not because we need them, but simply for the pleasure of eating,
food is needed for two main purposes — first, to build up the material of the body
and to replace tissue which 1s wasted in life processes; second, to furnish energy,
or the power to do work. For the human body is a machine in action; and like
any other machine, must undergo constant repair, and be furnished with some
motive power, in amount proportioned to the work it is required to perform.
This power to do work, we call energy; and in order that we may speak definitely
about energy we must have some unit of measurement of energy. When we
want to speak of distance, we say so many miles; or of weight, so many pounds.
In the case of energy, we use the calorie as our unit. It is not at all necessary
to know that a calorie is the equivalent of an amount of energy, inthe form of
heat, that is required to raise the temperature of 1 litre of water through 1 degree
Centigrade. It makes our thinking all the more definite to know this, as it does
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to know that a pound is 7000 grains; or that it is the force of gravity at a certain
latitude, acting upon a mass of platinum carefully preserved in *he archives at
Westminster. But such exact knowledge is quite unnecessary for our purposes.
If I am travelling in Russia, where they measure distnce in versts, and I am
told that my rate of travelling is, 30 versts per hour and my destination is 300
versts distant, 1 can just as well calculate the time at which T shall reach home,
K as | would do if I knew what a verst actually was in yards or miles. Fix in your
mind the term calorie as a measure of energy; and don’t bother about its complete
significance.
@ But remember that a man of 156 Ibs. weight, lying quietly in bed all day,
requires to be supplied with 1848 calories of energy if at the end of the day he is
to be as well and strong as he was in the morning. If he sits up in a chair, all day,
he will require 1996 calories of energy, because the sitting posture demands more
muscular effort ; and if he moves about the house, or is at all fidgety, he must
have 2160 calories. A hospital patient of 156 Ibs. weight, must have more than
this if he is to grow stronger, for the numbers given do not allow of added vitality,
but merely the maintenance of initial vitality. If our man is to do any kind of
work, he must of course, be supplied with additional calories of energy; and
Rubner, the great German authority on this subject finds an average of 2445
calories requisite for such men as writers, draughtsmen, tailors, physicians, etc.
ctual computations of the diet of Farmers, maintained in good health

:;‘ show the following :—
: Farmors i Conmoevient, . .o visnalvisdiies pyd dysaiis suse s 3410calories
e PEE VPO o s s e R I R APV AT o T 3635
i B ORI .k rat 5N W AN e e s A 3788 *
B RIS o s 7y sk B A TSRS R L R TR 3435
8 BRI s o 1 s P T R R R DR A 35656
W IR =, 5 oo s Sk e R A e 3474 ¢
d e
n‘._ DOIREE 5 2 7 55 o ovis 6 415 e A6, o s 01 3551
o
)3 (Lusk. Fundamental Basis of Nutrition.)
1
e- Lusk says : From the present available data one may estimate the daily

energy requirement of a well-nourished adult (156 Ibs) as follows :

at Occupation
ve
1y 10 Bed Dl BORES . vr vae in st s i ks bsd s 1680 calories
ot In bed 8 hours, work involving sitting in a chair
16 hours. ... ..... o A 2170 **
ds Bed 8 hours, in a chair 14 hours, moderate exercise
18, T TR T N e A 2500
dy IERERRON . .« 5cis 701085 T LI Do B S BATRI R 3500
gg. Rider in a 6 day bicyclerace..................... 10000 “
ke

I want to impress upon you the importance of thinking in terms of calories
when you are dealing with what we call vital energy. When you ask your friend
“How do you do, to-day?” you are really asking him whether the energy that
he expends in his daily life work is satisfactorily replaced by the energy %Kat he

we

ds. derives from his food. If this is not the case, then he is starving.

\ry A

of Starvation.  Every human body, in a good state of health, represents a

ree certain fixed income and outgo of energy, which we call the normal. If excess
of food, more than requisite to maintain this normal is supplied, one or more of

several things must happen. (1) The excess food may pass through the body
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unchanged or practically so—in which case waste occurs, and worse than waste;
for a certain amount of energy must be expended to carry this overplus thmugh
the body ; (2) The excess food may be digested and assimilated (metabolized)
and what we call growth results. The body becomes bigger and heavier, and,
if this growth be normal, as in the case of « ‘hildren and young people, all is well.
(3) The excess food may be nlmnmd into fat, nnd more or less fat may be depo-
\lt(‘d in the tissues. Up to a certain point this is a good thing. The fat repre-
sents a storage of energy lptm:lm.\l cmrgv) that may serve a good purpose on
oceasion; just as a bank deposit, representing money of which you have no need
at the moment, may come to be useful, when vour debtors don’t come to time,
and enable you to meet your obligations. But this deposition of fat may go to
exc and by creating layers of fat in the muscles, may so weaken them, that
they can no ]nnLcr work efficiently. For example; the h("ll‘t is a muscle, and
what is called fatty dege ncrmnn of the heart, always fatal, is merely the result
of too much fat deposition in this muscle.

If too little food be taken, then, as long as expenditure of energy goes on
.\nd it has already been shown that an v\p(ndlturc amounting to 1680 calories,
in the case of an adult of 156 Ibs.” weight goes on in every 24 hours, even though
the person lies quietly in bed the whole time, there must be a deficit at the end
of cach day, and the individual undergoes starvation. If he possesses a consi-
derable store of surplus energy, as fat, this store will be drawn upon. The body
will lose weight, but the loss is something that can be spared without serious
harm. When this store of fat is used up, energy can still be obtained, but it will
now be derived from the actual body tissue and the body will waste away to the
point of exhaustion and death. This is of course, the worst kind of cannibalism
for the man is consuming, as food, the material 0! his own body. Death results
when the weight of the body is reduced to two-fifths of its original weight (Chos-
l.m This, of course, refers to death by simple starvation, and apart from all
dis

All foods provide energy. A substance taken by the mouth, which does
not furr ish energy, is not, in the true sense, a food. We do, as a matter of fact,
take in many such substances with our food, chiefly for the purpose of sweet-
tening it (\luh.mn) or of gl\my ita p|c.1smt flavour. (spices, etc). One subs-
tance, which is not in the strict sense a food, we must have in considerable amount.
I refer to water. Sixty-three per cent. of the total weight of the human body
consists of water. Practically all foods as prepared for the table, consist largely
of water. This is especially ‘the case with soups stews, puddings, purrld;,(, etc.,
and many market food stuffs, which we do not think of as containing water,
nevertheless contain large amounts of it. Thus, average beef contains 15 per cent;
fresh fish about 30 to 40 per cent ; bread 33 per cent; potatoes 76 per cent ;
cabbage 90 per cent.

But water must be taken to a greater or less extent by itself, in addition
to that which is incorporated with our ordinary table dishes. We must keep in
mind that most of the waste products of life (chlorides, urea, uric acid, phospha-
tes, etc.) are got rid of by the use of water as a solvent.

Fortunately, the consumption of water does not enter largely into the
question of the cost of food, so that I need say nothing further about it than that
we are not likely to use too much of it as a beverage, while most people use deci-
dedly too little.

All foods, properly so called, may be divided into two classes :—

Ist. Those which contain material capable of building up the tissues of the body

(muscle, bone, cartilage, etc.) in addition to being able to furnish energy.

To this class of foods the term proteids is applied.
2nd  Those foods which, practically, supply energy only. It is necessary on ac-

count of the way in which the I)mR works in changing food into ener

do subdivide this class into two subclasses, known as Fats and Carboby

rales.
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Fats and Carbohydrates are capable, to some extent, of replacing each
other without serious impairment of the bodily functions; but neither sub-class
can totally replace the other without disastrous results.

These three terms proteids, fats, cacbohydrates must be constantly borne
in mind, if any useful application of scientific knowledge is to result. Some exam-
ples of typical foods of each class may be given to assist in memorizing the terms.

Proteids. The white of egg, skim-milk cheese and gelatin are illustrations of food
material essentially of proteid character. Among foods which do not
altogether consist of proteids, but are chiefly valued because of their pro-
teid content may be mentioned all kinds ofy meat and fish; gluten bread,
condensed skim milk, macarori.

All proteids are not of equal value in nutrition, but although the
differences are considerable, it would be entirely beyond the scope of this
paper to enter into details.

What is of prime importance to be remembered is the fact that on
an average, every ounce olpprotcid is capable of producing 116 calories
of energy, when digested and assimilated as food. (calculated from 1
gramme =4.1 calories). This number will be frequently made use of in
what follows, and should be remembered.

Fats. This term is quite generally understood, and must be taken to include
all fats of whatever origin. For although small differences exist between
the food values of fats derived from animal sources (butter, lard, tallow,
ete.) and those of vegetable origin (olive oil, cocoanut vil, cotton seed
oil, etc.) these differences are so small as to be negligible for purposes of
this study.

Every ounce of fat, properly digested in the body, produces 264 calories
of energy, and this number must be fixed in the memory.

Carbohydrates. This term includes the various starches (wheat, rice, potato,
oatmeal, etc.) and also sugars (ordinary sugar, sy up, honey, etc.)
The energy value of carbohydrates is identical .ith that for proteids,
namely 116 calories per ounce; but carbohydrate ., unlike proteids, do not

contain material for building up the framewor! | the body.
I have already pointed out that life processe iand expenditure of energy
and that, if these processes are to be continuous, ¢ must be a continuous sup-

ply of energy, by means of food.

For a man of average weight, engaged in ordinary work largely sedentary
during 10 hours of every day, it has been shown that a daily expenditure of ener-
gv measured as 2500 calories is involved; while for a man engaged in arduous
work (such as farming) 3500 calories are needed.

For a woman, it has been established that approximately four-fifths of
the above amounts of energy are expended.

But it is not enough to know the total energy as must be evident by con-
sidering that fats and carbohydrates while supplying large amounts of energy,
do not supply the body-building elements. lFthc framework of the machine is
not kept in repair, it cannot be expected to do its work no matter how much power
is supplied to it. Indeed, the more energetically we insist on driving a machine,
any of whose parts are out of adjustment, the sooner shall we wreck it altogether.

This phase of the matter has also been studied very carefully by physio-
logists; and perfectly definite results are on record. The most important gene-
ralization is that of Professor Voit, who is recognized as the highest authorit
upon this subject. According to Voit, the daily diet of a man engaged in vmrK
requiring an expenditure of 2810 calories of energy, should be in the ratio :

Proteids : Fat : Carbohydrates : = 4.162: 1.975: 17.637, and for a woman
requiring 2240 calories, the ratio should be :

Proteids : Fat, Carbohydrates : =3.316: 1.587: 14.110.
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These ratios represent parts by weight, and are intended to apply to the
food of persons who must economize in expenditure to the lowest limit at which
health can be maintained.

It will be noted that the amount of fat is in each case about one-ninth of
the amount of carbohydrate. This is acknowledged to be undesirably low; and
is suggested with a view to the utmost economy, fat being the most costly food
constituent. The lower classes of the German peasantry use a diet of the kind
indicated. Among the wealthy classes of Germany however, the ratio of fat to
carbohydrate was found to be 1 to 3 or 4 instead of 1 to 9. I have already stated
that while fats and carbohydrates cannot replace proteids in the diet, they may
to a large extent, replace each other. Where utmost economy is necessa:
course the fat component of the diet, as being the most costly, will be red)t,xc
to its lowest terms, and the mrl)oh\dratc correspondingly increased. There is
a limit below which this cannot be dunc if health is to be maintained, and the
above quoted ratio fixes this limit. It is regrettable that food fat in palatable
form, should be so costly. Wherever possible the fat should be increased, and
the carbohvdmtc correspondingly decreased.

It is notoriously the case that the greater part of the fat in lamb and mutton

Cﬂmps, sirloin steak, and the best cuts of all kinds of meat, is not eaten, and is too
often wasted. The butcher leaves this fat on the chop or steak, partly as eviden-
ce that the meat is derived from a well fatted carcase, and pdrtly because he gets
a better price for it, when sold at the price of chops or steak, than he could secure
by selling it \Inlpl\ as fat. The ordinary man has no appetite for the excess of
beef or mutton fat supplied in the form of cooked steak or chop. Here is a dis-
tinct waste of valuable food material, a waste which amounts to millions of dollars
every year. This excess of beef and mutton fat should be worked up into palatable
form, a matter which could be easily accomplished by well known methods of
manufacture.

This aspect of the matter is so very interesting that I am tempted to in-
troduce some statistics, by way of illustration. The following represent actual
dietaries upon which the individuals, representative of the classes to which they
rc%puu\ ely belong, maintained a working vitality. They are quoted from Ham-
marsten’s Physiological Chcmmr\', as translated by Mandel; and are not be to
understood as other than selected instances of actually investigated cases, intro-
duced for illustrative purposes. I have merely converted Hammarsten’s sta-
tements, which are given in grammes, into ounces in order that they may be more
intelligible to my readers.

Examples of the daily quantity of food in specific individuals and the cal-
culated energy represented by this food.

Quantities in ounces Avoirdupois.  Energy in calories.

Description Protelds Fats Carbohy- | Calo-
drates ries

I
|

Soldier during peace .
Soldier in light service
Soldier in the fleld. . ..
Labourer at work
Labourer at re .
Cabinet mnker < 10 )enrs) .....
|Young physician 4 5 S A
|Young physician ol TR v
Labourer. ...... sale a ke s rior e
English smith. . ...
|English pugilist . . ..
|Bavarian woodmnn
|Silesian | abourer.
mstress in London
iﬁwoﬂlnh labourer
ananm uudem
anese shopman .
Es Imo (Krough) ,

8. 650 2784
68
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A little intelligent attention given to this record will be well repaid; and
I would particularly ask you to note the following points.

Nos. 1, 2, 3. The soldier in the field receives a decidedly better ration
than in peace, or on light service. The increase is most notable in proteid and
fat; but whether in barracks or in the field his ration is adequate; and is practi-
cally that recommended by Voit for a man of about 150 to 160 pounds weight.
The proportions of each constituent are approximately correct, with exception
of the fat, which is distinctly too low. This is undoubtedly a matter of economy
and cannot be scientifically justified.

Nos. 4 and 5. It should be understood that the weight of the body must
be taken into account in all computations of a proper ration. I have not the body
weight of the individual here reported. He has more fat when at rest than when
at work, which is distinctly not as it should be. Probably when on holiday, he
is able to indulge in butter to an unusual extent. His excess energy demanded
by labour is derived from increased carbohydrates, the cheapest source of energy.
No. 6. Is fairly well nourished.

Nos. 7 and 8. Professional work does not make such strenuous demands
for expenditure of energy. It is usually better paid; hence the possibility of sup-
plying a larger proportion of it by the consumption of relatively expensive fats.
0. 9 TEis labourer is better nourished than No. 4, although the energy
furnished by his food is identical with that of No. 4. A much larger proportion
of it is supplied by fat.
No. 10. It is evidently a big man, expending much energy. The propor-
tion of fat in his diet is decidedly too small.

No. 11. The pugilist in training is putting on muscle. He is supplied
with large excess proteid matter, and carbohydrates are kept down as much as
possible. This is not a normal ration, but one suited to a special end.

No. 12. Is amply supplied with energy for very severe work. Such a ra-
tlinn could not be tolerated by any other than a strong man, very actively emp-
oyed.

No. 13. Evidence of poverty is given by the reduction of fat in his ration.
No. 14. A clear case of under nutrition. One is reminded of the “Song
of the Shirt”.

No. 15. A good ration, for light work.

No. 16. Diet chiefly rice, gnd sadly lacking in fat.

No. 17. Emphatically under nourished. It must however be remembe-
red that Nos. 16 and 17 are probably cases of very small men.

No. 18. Great excess of proteids as compared with the other food compo-
nents. It must, however, be kept in mind that climatic and food conditions
n]rp not comparable in the case of the eskimo, with those obtaining in temperate
climes.

No. 19. As contrasted with No. 18, the difference between life in Hin-
dostan and Greenland is very evident.

APPLICATION

If what has been said is clearly apprehended, it remains but to emphasize
the fact that the lowest satisfactory ‘ration for the average man, engaged in ordi-
nary work, must contain about 2800 calories of energy, and for a woman about
2240 calories; and that this amount of energy shoufd be supplied by proteids,
fat and carbohydrate food, in the ratio of 4.162 ounces, 1.975 ounces and 17.637
ounces, respectively, in the daily diet of man; and 3,316 ounces, 1.587 ounces
and 14.110 ounces for women.
A better diet, for those who can afford it, results from an increase in the
fat content, and a corresponding decrease in the carbohydrate content.

These are rather awkward numbers to bear in mind, and it is not necessary
in actual life, that we should work so closc to theory. Especially is this the case
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when we remember that complete utilization of the food eaten, seldom or never
occurs; nor can we expect every sample of any one kind of food to be strictly si-
milar to every other. The average values of all ordinary food materials, stated
as proteids fat and carbohydrates, have been very carefully determined. Full
milk cheese, for example, as calculated from the examination of very numerous
samples, contains 23 per cent. proteids, 27 per cent, fat and 4 per cent, carbo-
hydrates; while skim milk cheese contains 33.4 per cent, proteids, 6.6 per cent,
fat, and 5 per cent, carbohydrates, the difference in each case, being made up of
mineral matters and water, which we do not recognize as food for our present pur-
pose. But individual samples of cheese will vary from these averages by amou ts
that remain unknown to the consumer. The same thing is true of meats, fish,
breads, and all other forms of food.

The individual variations must, for our purpose be left out of consideration in
constructing a ration and we must agree to-accept the best available averages
as our guides. If we buy only honest and unadulterated food, we may feel rea-
sonably sure that its energy equivalent will not depart very lur;,cl\ from the va-
lues given in the following table. Remembering what has been said, it will be
sufficient to take the following ratios, as defining the rations indicated.

Cheapest satisfactory daily ration.

For man, of average weight (150-160 Ibs).
Proteids, 4.2 oz : Fats 2 oz: Carbohydrates 18 oz. energy equivalent =
2003 calories.
For woman of average weight :
Proteids 3.5 oz: Fats 1.6 oz: Carbohydrates 14 oz. energy equivalent =
2452 calories.
A better ration would be :

For man, Proteids 4.2 oz: Fats 3 oz: Carbohydrates 16 oz., energy equi-
valent = 3135 calories.

For woman Proteid 3.5 oz: Fats 2 oz: Carbohydrates 15 oz. energy equi-
valent = 2674 calories.

If now we know the proteid, fat and carbohydrate value of ev cr\ market
food, we can, with a good degree of exactness calcul: e the amounts of the various
foods needed to hn'n\h any desired ration ; and if in addition to this, we know
the market prices of the different materials, we are able, by very simple calcu-
lations, to determine tm cost of such ration; and to vary its cost 'u(nrum;,, to
changes in market prices, without changing the food value of the ration, that
is its energy producing value, which is the main consideration in the case of most
of us.

A few examples will suffice to indicate the process.

Each one [mumi avoirdupois of the following foods, contains the stated
number of ounces of proteids, fats and carbohydrates respectively.

The numbers given have been re-ca lculated from the percentage numbers
tabulated by Keenig in his great work “Chemie der Menschlichen Nahrungs und
Genussmittel” 4th Edition.

In most cases they are averages from great numbers of analytical deter-
minations; and although individual specimens of any particular food may vary
considerably, from these averages, we may confidently accept them as represen-
ting the true food content, when more than one or two purchases are taken into
account.




((ml “of
Ib

Each 1 1b. avoirdupols of Proteids D - |
4 he food named contains ounces ounces hydrates U(lawd [ Remarks
| ounces | June 1917
I — e r—————
s Beef —Brisket seaes 3 g 16 Best
flank & 1 16 to 12.5 |1st & 2nd cuts.
boin ‘ 3. 14
sirloin
y tenderloin 7
f © ribs 28
roundsteak, best 32
‘e ¥ roundsteak second 25
¢ foreshank . . . . 10
S s hindshank 10
' tongue 25
b 12.5
15
18
n v m: l«-ul 21 whole ley
Veal cutlet
3 Mutton - average
- amb - average
4 rk —fat
a= Pork lean
e I'ork ham ¥
Blood ~ various sources 3 None
Hlood from fatted beef P b L None
Rabbit - whole . vese 10
Hen - flash 3 25 ‘
Salmon 3 30
Fresh Herring . 2.578 10
Mackerel 18
Cod 2 12.6 & .16
Haddock N 2 10
Dried Codfish 13 10 |
= Dried & salted codfish 11 10
Smoked Haddie 4.5 15 ‘
sSmoked & salted herring 5 10 red herring
Sardines 4 a2 |
Oysters 1 | None
= Caviare 4 ‘ None
Lobster 3 | .40 |
i, driod (porican) 1 | | None
of, corn 3 18
ausages, fr mkmm-rq 2 ‘ | None
Suusages Bloc 1 12.5 | containing
Eges, Hens 2 l 26 ofreals
ui- Milk, whole milk 0.5 04 |
* skimmed . ., 0 02
condensed, no sugar. 1 20 |
s condensed sugared 1 20 |American
jai= condensed sugared 1 .20 | American and
\Mk skim-su od 2 i foreign
powder, whole milk 3
powder skimmed , 4
Cream 0 .25
Butter e 0 42
Oleomargarine 0 None
cheddar 1
! American 4 X m |
et- | average qus aAlity 4 B
0 = skim l.( 5 | None
lous ¢ l(muu-ﬁlrl 4.2 -
ow Buttermilk , 0 .03
Infants’ Foods, Ridge's 1 13 1.00
leu- Infants’ Foods. Mellin's. 1 13 1.20
2 12 0.50
x to 1 11 .09
Flour-coarse 1 11 .08
that Flour-whole 1 12 07
nost . 1. {‘l) ::L
Cornmeal 1.5 11 07
llur!mlu-.nl flour 1.34 11 08
d Pea mes 4 l!;. None
ate Ma mni 1 2 10
ate 0 F) 1 12 10
0 13 13
0 13 .16
"Jcrs 0.1 il 16 %
0.14 12 None
ug Bread wheat 1.00 9 .07
::xuu: wheat, 1.1 : Xﬂ:
’ read Graham., 1.9 ¢
eter- Wheat biscuits 1 12 29
yi B d . 1. . L0
vary 1 10 None
esen- Potatoes 0.3 3 L0556 N
into 4 3 e
0 It ol
0. 2. .20




Carbo- Cost of
Each 1 1b. avoirdupois of Protelds Fats hydrates 11b Remarks
the food named contains ounces ounces ounces Ottawa
| June 1917
Jarrots 2 ‘ 0.189 0.046 450
Turnips - ﬂm\duu 0.222 0.029 179 None
Melons | 0.134 0.021 016 04
CQucumbers | 0.174 0.018 354 .10
Pumpkins 7 0.176 0.021 024 None
‘Tomatoes b ol 0.154 0.030 638 20
Green peas | 1.054 0.083 989 None
Green beans | 0.435 0.022 1.056 ?
Asparagus . sessens 0.312 0.022 0384 02
Cabbage crenses . 0.288 0.032 0606 07
Cauliflower bt | 0.397 0.054 0.728 50
R RN 3 0.504 0.008 0.578 07
Lettuce : Redanne] 0.226 0.050 0.350 075
l)nlunn voen . eool 0.256 0.024 1.661 08
Canned peas . . o 0.578 0.134 344
Baked beans g P 1.144 0.510 822 16 to .20 None
Sugar corn ' s 3 0.458 0.200 073 .12 None
Succotash | 0.565 0.139 808
Sauerkraut | 0.200 0.086 618 None
Mushrooms . 0.781 0.032 571 .90
Apples. ... .. 3 b | 0.048 0 416 N
Pears v % | 0.056 0 488 =
Plums 0.162 0 477
Grapes 0.162 0 2.421
Oranges. 0.173 0 ROR
Dried apples 0.227 726
Dried apricots 0.404 4.138
Raisins v | 0.403 10.843
Dried figs 0.573 8. 342
Sugar | 15.531
E | 12,866
Honey | 12.032
Black pepper 6.019
White pepper ‘ 8.704
'offee — roasted ‘ 9.572
ea T
0 | 2
Peanut butter | 2
Rolled Oats | 11
Rolled Wheat 12.3
\lhrmld«l Wheat | 12
\ 12
8

- 242
l’o«n drh-nl » I 350 | ‘

This table might be almost indefinitely extended, and 1 could wish it to
include every available form in which our markets offer food material. Even as
here published it will serve to enable us to apply to the cost of food the principles
which I have attempted to present in what has been written. The prices quoted
are, of course, subject to [I:cqucnt change; and economical buying involves a
constant watching of the local market.

It is dcslrcd to ascertain the lowest cost of satisfactory nutrition in case of
a family comprising, let us say, three men, of about average weight (150 to 160
Ibs) and two women. /0

Referring to page ™ it wiil be seen that this involves the furnishing of :

For the men : Proteids 12.6; Fats 6.0 oz; Carbohydrnt(i.’)‘l oz,
For the women i 70 * 8.3 “ 42 )

Total 19.6 9.2 96

Total energy required is 15838 calories. (From proteids x 116; fats x 264;
carbohydrates x 116)

From the tables on pp. L—iﬂ.we find that the necessary proteids may be
furnished in many different ways. In choosing certain foods as sources of proteids
we incidentally mtmduce fats, or fats and carbohydrates at the same time; and
as a balanced ration is demanded, a certain amount of patience, ingenuity and
intelligence is involved. The matter is, however, really very Slm? and the
thought which must be given to the solution of the problem, ‘shoul make it all
the more interesting to t ﬁ\e intelligent housewife.
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I here present a few of the numerous solutions of this problcm

R Quantity Proteids Fats
Food materials Cost
1bs oz, oz,
Oatmeal 2 | 4.438 1.978 21.460 14
Graham bread 4 5. 184 0.460 34.132 24
Milk-whole 5 | 2.730 4. 030 ) 20
Sugar. 1 | 5.4 9
Beof (brisket) 3 ‘ 9.168 5. 988 0 48
Potatoes i 2 0.636 0.048 6.676 i1
Corn starch . 1 ‘) 0.192 0.002 13,618 13
|

Total v o 18 ) 22 348 11.506 95.337 1.39

This ration show the following departures from the calculated amounts.

Proteids 2.748 oz. excess.
Fat 2.306 o
Carbohydrates 0.663 *“ deficiency.

The energy value is :
Proteids 22.348 X 116 = 2592.368 calories.
Fats 11506 X 264+ = 3037.584¢
Carbohydrates 95.337 X 116 = 11059.092 «
Total 16689.044
Calculated  15838.000 *

Excess 851.044 ¢

On the whole this is a sufficiently close approximation to theoretical re-
quirements, and since a little waste is almost unavoidable in cooking and serving,
it may be regarded as satisfactory,

The cost is $1.39 for 5 people per day.

Here is another attempt at solution:

Quantity Proteids Fats Carbohy-
Food materials drates Cost.
Ibs. oz. oz. 0z.
Ham 1 2.960 2.832 0 34
LERS . 1 2.068 1.938 0 26
Bread (fine) 4 4.360 0.344 36.992 28
Butter 151b 0.061 6. 606 0.040 21
Milk 3 1.638 1.818 2.352 12
Codfish 3 8.025 0.144 0 45
Bugar 1'% 0 23.297 1314
Corn starch . 1 0.192 0.002 13.618 13
15 19.304 13.774 06.208 $1.92)

This ration shows the following departures from calculated amounts.

Proteids ....:. 0.296 deficiency.
Fats .4.574 excess
Carbohydrates 0.298 excess

Energy value.. .....17046
Calculated. . . ......15838

Excess............ 1208 calories
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The cost of this daily ration is considerably more than in the first case,
due to introduction of more fats. The total energy value is however, but slightly
enhanced.

It may be worth while to illustrate by a third calculation, in which we
shall endeavour to secure the necessary amounts of food at the lowest possible cost.

|
Proteids Fat

Beef, shank . . ..... 31bs 9.840 | 30
Bread, coarse. .. 4 4.600 | 24
Milk, whole 4 2.184 | 2.424 16
Sugar. . g o 0 | 0 18
Oatmeal | 134 3.320 | 1.483 8 104§
Corn starch | | 1 0.192 0.002 13.618 3

| 1% 20.145 | 8.813 96,543 $1.11%

This ration indicated a slight excess in proteids compensating a slight
deficiency in fats.

The energy VBRI I« 50 ovi's voive v ... .15994 calories
Theoretical requirements. . . ... .. Ceie.....15038 0

Excess. . ... o ixseditiae 0
The total cost is only $1.1114

It is scarcely necessary to say, that want of care in purchasing material
might cause a ration, having no greater food value than the above, to cost two,
‘hl’(‘(' or 'Uur ‘l"l"b thl‘ ll)()\(‘ amounts.

It should be noted that, w hllc the food values assumed in the above rations,
are sufficient to maintain energy in persons of average weight, and engaged in
work which makes no severe demands, they must be regarded as minimum va-
lues, and make no allowance, for unusual Lm;..uc for waste in use of the food,
or for that variety of choice in food materials which is absolutely necessary to
prevent loss of appetite. It will be especially apparent that the relation of fats
to carbohydrates is kept as low as possible, for the sake of reducing cost.

Statistics prove that the German peasantry are, in large part, fed upon a
ration of this character; and I have no doubt that if other countries had accumu-
lated similar, carefully obtained statistical information, it would have proved
much the same thing in their cases.

The prolonged use of a diet so relatively poor in fat, results in physiological
disturbances which utimately break down the system and induce disease. The
comprehensive word which describes this condition is “indigestion” or “dvspep-
sia” and its exrpession in face and form and temper is so apparent in the expe-
rience of every one as to need no emphasis here. The proteid content of the
above rations 1s also too low; and | may quote the following from Professor Pub-
ner, an authority in the field of nutrition study. “The diet of the upper clas-
ses is the only one which provides the pleasures of the table; it is rich in proteid
and fat; it is not voluminous, does not overburden the stomach, tends less to obe-
sity than any other diet, keeps the body even of a lazy man in good condition,
and does not overwork the digestive functions. The less well-to-do, reduce,
of course, the amount of meat, using in its place bread and potatoes.”

I have already referred to the desirability of increasing the relative pro-
ortion of fat in our diet, and have recommended the ratio, Proteids: Fats, Car-
thydmtes: 4.2: 3: 16 as a decided improvement.
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I shall illustrate a -ation for our supposed family of 5 persons on this basis;

3 men require Proteids 12.6: Fats 9: Carbohydrates 48 oz.
2 women require. ... Proteids 7.0: Fats 4. Carbohydrates 30 oz.

Total. J %38 . 78

Carbohy-
drates

11.4160z
2.352

0
27.774
0

2EESEe

Eggs. . .

Houml steak . 0
Sugar sosnsineas 7.760

Corn starch . . ... oo . } 3 . 6.809

Lamb earesnes p 3.616 o0

©
o
S

13.305 l

Energy furnished. . . . .. +.oo......14637 calories
Energy required. .........................14754 calories

DRTRNOE. .i e isee e ‘ .. 117 deficiency

I do not pretend to recommend in detail, any particular ration. The
reader who has carefully studied what has been smd will have no difficulty in
calculating very various rations from the data given; and it should furnish an
interesting exercise to anyone seckmg kousehold economy, to select, such com-
binations as will satisfy nature’s demands, and, at the same time, form palatable
dishes.

It is to be rem¢ mbered that cooking has much to do with the oppetizing
character of food, and with its digestibility, consequently with its usclur ness to
the organism.,

Many of the food materials given in the table are not practically available
in the form in which they are purchased. This is the case with flour, lard, and
others. These are rather to be regarded as constituents of food than as fodd
itself. The housewife who makes tea-cakes, from flour, lard, sugar, etc., can ea-
sily calculate the food value of her product, as well as its cost, if she weigh in the
ingredients, and also weigh the finished article. The food value of a complex
cake if properly baked, is exactly the sum of the food values of the ingredients.

Several matters of importance in this connection, can only be mentioned
hegre. To deal fully with them, would too greatly extend this essay; and would
<hatract attention frum the single purpose for which this has been written; name-
ly the importance of giving attention to the nutrient value of our food; and the
outlining of a simple method of calculating this value, and of correlatmg it to
the actual cost of available food materials.

Briefly, the matters referred to are the following:

1. Many foods and food materials are on the market in patented or pro-
prietary forms. As a rule, these particular foods are very desirable; frequently
they are the choicest forms in which the special article can be purchﬂscd But
they are relatively costly, and, regarded from the simple standpoint of nutrient

value, they cannot be n.commcndtd to housewives whose main object in buying
is to secure maximum food value at lowest cost. And it is mainly for this class
that I have written,
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2. 1 have not specially considered a dietary for children or for growing
youth. The subject is too large to be dealt with usefully within my limits. As
a rule, it may be accepted that a somewhat larger proportion of proteid food is
required where the body tissues are increasing; that is, where growth is taking
place; or in the case of convalescents, where waste is being made good.

3. The minerals matters of food have not been taken into account, Need-
less to say that these are of equal importance with nutrition as 1 have defined it.
They are ordinarily present in our foods, and we takey them incidentally and of
necessity when we use natural food materials. In some cases, as where rice has
been polished, or where flour has been ground from wheat after removal of the
outer coating of the grain (bran) we are using an impoverished food material,
and of course we must suffer, unless we supply the material which is lacking, bv
some equivalent food stuff. For this reason, true economy demands that we
should prefer whole wheat bread, to the white bread so commonly in use.

4. An examination of the table herein will show that vegetables and fruit
possess an apparently negligible value as nutrients. This is not, however, to be
interpreted as rendering them useless in the dietary. We are so constituted as
to require a certain ])IH])HHIUXI of non-nutritive material in our diet; if normal
digestion is to proceed. In other words, our food must possess a certain bulk,
as well as a definite nutrient value. Vegetables supgly this bulk, and at the same
time introduce certain small amounts of various acids and other components
necessary to the enjoyment of our meals, and consequently to health.

Condiments, such as salt, pepper and spices, while possessing no nutrient
values \\nllh taking into consideration when we regard the unmm amounts con-
sumed, are necessary in order to give flavour to our food, and thus to stimulate
appetite and the various secretions of the digestive system, through whose agen-
cy metabolism takes place.

6. Vitamines, are always present in natural foods, and food materials.

I'hey greatly influence the efficiency of food, as regards growth, and the
prevention and cure of disease, although in amount so small as to have escaped
attention until quite recently. Anyone desirous of further information regar-
ding Vitamines, may consult Public Health Report, Washington, Vol. 31 pp.
364 to 370; or a paper in the American Journal of Pharmacy for Sept. 1916, p. 410.

In a recent address to the American section of the Society of Chemical
Industry, Professor Graham Lusk of Cornell University recommended that, as
far as possible, all foods should be purchased with a knowledge of their calorific
and nutritive values, and that packaged foods should be labelled with this infor-
mation. [ fear that such action would injuriously affect the sale of many high
priced and i‘\l(ll\l\li\ advertised forms of food.




