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Practical application of the Law pointed out by Dr. R, D,
Thomson, of the proper Balance of the Food in Nutrition.
By Dr. C. Remicrus FresEN1US, Professor of Chemistry
at the Agricultural Institute of Wiesbaden*.

N reference to the question concerning the relation which
must subsist between the nitrogenous and non-nitrogenous
nutritive substances in the food of men and animals, it is but
due to Dr. R. D. Thomson to acknowledge, that he considers
this the most important circumstance in nutrition, and was
the first to call attention to it.

This relation is obviously different in various classes of
animals, and besides it must be different even in the same class
of animals, according to their mode of life and to the amount

“of exercise they undergo.

An animal which is hard worked will require a different
proportion to one which stands at rest in a stable; still
more different must be the proportion when our object is to
fatten the animal. I consider it to be one of the most im-
portant tasks of dietary and the feeding of cattle, to fix the
requisite proportions suited to the various modes of life, for it
may be understood that these limits cannot be overstepped on
either side without injury.

Let us suppose, for instance, an animal requires under cer-
tain circumstances the proportion of 1 nitrogenous (nutritive)
to 5 non-nitrogenous (calorifiant) constituents in its food ; but
if we give it food in which the proportion of 1 to 10 prevails,
there will be, in the process of nutrition, for every 1 part
nitrogenous only 5 parts non-nitrogenous assimilated; the
other half of the non-nitrogenous (calorifiant) aliment will be
wasted 1.

But it is not the pecuniary loss alone which arises through
this, that deserves consideration ; for it is clear that the animal
will be burdened with the process of getting rid of the unas-
similated half; for this object strength is required, which
might otherwise have been spared.

f we give it food containing too large a proportion of nitro-
genous aliment, in favourable circumstances it will consume

Translated from the Lelrbuch der Chemie fiir Landwirthe, Forstmanner
und Cameralisten von Dr. C. Remigius Fresenius (1847), page 480, by Wil-
liam Augustus Perston.

t The original passage is ** So wird es beim Ernihrungsprocesse auf je
1 Thl stickstoffhaltize eben doch nur & Thle stickstoffreie Besthamlthei{e
verwenden, die andere Hilfte der stickstoffhaltigen Nahrungsmittel wird
vergeudet,”” The true reading it is apprehended ought to be stickstoffreie
Nahrungsmittel, and ithas thus been rendered in the English version, —Traxs,
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Were we then to give them carrots, in which 1 part nitroge-
nous is contained for every 7-84 parts of non-nitrogenous con-
stituents, the proportion would not be materially disturbed ;
but were we to give them potatoes (1:9), we disturb the pro-
portion somewhat more. It is therefore expedient to feed
them with a substance which is richer in nitrogen ; this proper
proportion may be obtained with exactness by mixing 1 nutri-
tious equivalent of red clover with 3 nutritious equivalents of
potatoes :—
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4:83 or 1:8°25.

To produce this mixture, we feed them by giving them
97 1bs. of dried clover for every 123:6 lbs. of potatoes.

If we wished to give them the same proportion in white
turnips and oat-straw, we must supply for every 2 nutritious
equivalents of the former 1 nutritious equivalent of the latter;
for this mixture gives the proportion of 1 to 8:4; that is, they
must be fed with 130 Ibs. of fresh white turnips for every
5555 lbs. of dried oat-straw.

A horse that works hard requires the proportion of 1 to 4.
For this we give him oats which represent that proportion.
But if we wished to give him the same proportion in field
beans and hay, we must take for every 2 alimentary equiva-
lents of the former 1 alimentary equivalent of hay, for such a
mixture has the proportion of 1 to 4:1. We feed him there-
fore with 8:58 lbs. of dry field beans for every 12:47 lbs. of
dry hay..

A man requires for a certain mode of life the proportion of
1 to 3. He wishes to eat beef and potatoes; he must, there-
fore, for every 2 alimentary equivalents of beefeat 1 alinentary
equivalent of potatoes, for this mixture gives the proportion
of 1 to 3'01; he must therefore use for every 2 lbs. of boiled
beef (reckoned without water) 41 1bs. of potatoes (reckoned in
the [resh state).

If he wished to produce the proportion of 1 to 4 with car-
rots and raw bacon, he will attain it by mixing 5 alimentary
equivalents of the former with 6 alimentary equivalents of the
latter, which represent the proportion of 1 to 3:99. For this
purpose he must eat 338 parts of fresh carrots for every 11
parts of raw bacon (reckoned free from water).

Concerning the question, as to what is the proper quantity
of aliment (possessing the due proportions) which is to be
given under different circumstances, experience alone can de-
termine it. For the computation, how the necessary quantity
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was not arrived at by experience, but deduced from theoretical
views, possibly be correct, because these views do not accord
with facts.

3. The discovery of the true relative value of aliment, and
of the proportion in which it may be replaced, may be ascer-
tained without much difficulty, so long as chemists and farmers
work hand in hand for the exact solution of the above ques-
tions.

4, A completely rational system of nutrition, that is such an
one as combines the greatest amount of strength with the
least consumption of nourishment, will then be possible.

5. A loss of nutritious matter and of strength often takes
place where it would be least expected, namely by the con-
sumption of all kinds of food (or forage) where the due pro-
portion between nitrogenous and non-nitrogenous constituents
does not exist, say by eatinﬁ only fruit or potatoes.

6. It can with safety be decided by the above under what
circumstances substitutes for bread may be employed, and
what is their respective value for each desired proportion.

Raw and cooked Articles of Food.

Many kinds of food cannot be eaten raw by man; others,
although they may be eaten raw, agree much better with us
when cooked.

Hence boiling, roasting, baking, &c. has a twofold effect;
primarily, it converts indigestible or food difficult of digestion
into a digestible or more easily digestible condition. Thus,
starch is converted into gelatinous starch, into dextrine or
sugar; cartilaginous substances into glue; and chondrine,
fibrine, into changed fibrine, &c. Secondly, it frequently
confers upon them an agreeable taste.

But can the real nutritive value of food be augmented b
cooking ? Impossible! Still it may be of the greatest beneﬁ)t'
in feeding cattle to cook their food. The advantage accrues
in this way : that potatoes, turnips, &c. are more quickly and
more eas]ﬁ; digested when boiled than raw ; and thus there is
much less chance for any portion to be thrown off in an un-
digested state (unassimilated). Its warmth gives also a slight
advantage to cooked food; it deprives the body of no heat;
and the non-nitrogenous substances, which in the cold food
would have been required to afford heat, can be used for the
production of fat. %ut whether cold or warm food is to be
preferred in a practical point of view cannot from all this be
conclusively deduced. It is a question only to be answered
by experience, for the result is entirely dependent on the na-
ture and requirements of the animal.












