XV.—CONTRIBUTIONS T0 THE KNOWLEDGE OF THE CHEMICAL
COMPOSITION AND NUTRITIVE VALUES OF AMERICAN FOOD-
FISHES AND INVERTEBRATES.

By W. O. ATWATER, Ph. D.,
Professor of Ghemistry, Wesleyan University, Middletown, Conn.

The report of the Commissioner of Fish and Fisheries for 1880 con-
tained a preliminary *‘report of progress” of an investigation of the
subject named as title of this article. The investigation has since been
prosecuted as time and circumstances allowed, so that a considerable
amount of material has accumulated. It is my aim to collate and pre-
pare this for publication as soon as may be. Meanwhile, at the request
of the editor, I state here a few ot the results of that branch of the
research which has to do more particularly with the nutritive values
of the fish and invertebrates.

The investigation embraces—

I. Chemical analyses of the flesh of American food-fishes and
invertebrates.
II. Experiments upon the digestibility of the flesh of fish.

IIL. Studies of the constitution of the flesh of fish.

1. Ohemical analyses of the flesh of the American food-fishes and inverte-
brates.

The larger part of the results obtained in the chemical analyses are.
of interest chiefly in their bearing upon the nutritive values of the
materials. A not inconsiderable portion of the work done in connec-
tion with the analyses has, nevertheless,like the study of the constitu-
tion of the flesh, been of a decidedly theoretical tendency. Indeed, I
can see no reason why I should not frankly say that, so far as my own
connection with the investigations is concerned my chief interest in it
has been that of the biological chemist, a sentiment which I think is
Warranted, if by no higher cousiderations, by the very simple fact that
in the present condition of human knowledge and progress the most
flbﬂtmct; research is a condition of the best practical results. The
investigation in its present status includes the chemical analyses of—

(@) Flesh of ish . ccouevvennnnaeveennn 118 specimens of 51 species.

() Flesh, &e., of invertebrates ...... 64 specimens of 11 species.

Total food-ﬁshés and invertebrates. 182 specimens of G2 species,
(1] : 423
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Along with these a parallel series of analyses of meats, dairy prod-
ucts, and other food materials, animal and vegetable, have heen under-
taken, at the instance of the United States National Museum, to furnish
data for illustrating and explaining its food-collection. These analyses,
though not specitically a part of the investigation herewith reported,
form a most important supplement to it, because of the great desiri-
bility of data for comparisons of fish with other foods. The number of
analyses of the latter kind already made is 90. These, with the 182 of
food-fishes and invertebrates, give a general idea of the amounts of
nutritive substances in our more common foods. Of course, an at all
complete and satisfactory knowledge of the subject will require the
prosecution in much more¢ detail of the work of which these analyses
represent only the beginning.

I1. Experiments upon the digestibility of the flesh of fish.

The importance of studying the digestibility of the flesh of fish led
me to improve the occasion of a stay in Munich, Germany, to conduct
a series of experiments upon this subject. In this I was very mate-
rially aided by Professor von Voit, who courteously placed the necded
room and applianees in the physiological laboratory of the University
at my disposal, and rendered material assistance by his counsel.

The general outcome of the experiments may be expressed in a fow
words. The proportions of the nutrients digested were tested in a
series of experiments with a healthy man and with a dog. The man
digested some 98 per cent. of the protein of the fish and nearly the
same proportion from meat (lean beef). That is to say, the digestion
of the protein of both meat and fish was nearly complete. Essentially
the same results were obtained for the other nutritive ingredients.
The experiments with the dog gave practically like results with both
kinds of food.

Regarding the ease and rapidity of the digestion of fish, the experi-
mental evidence is as yet insufficient for exaet conclusions. The in-
vestigations thus far made upon the constitution of the ingredients of
the flesh, as well as those upon artificial digestion, indicate no great
difference between the fish and the leaner meats, as lean beef, and imply
that both would be very readily digested. In brief, the experimental
facts at hand do not indicate any decided difference in digestibility be-
tween fish and the leaner meats. Both belong to the more readily and
completely digestible foods.

III. Studies of the chemical constitution of the prozimate ingredients of
the flesh of fish. .

It was my fortune to spend some months in Heidelberg, where Pro-
fessor Kiihne, of the University. kindly offered me the facilities of the
physiological laboruatory under his eharge, and added his own valnable
assistance in the prosecution of an inquiry into the constitution of






