XI.—REPORT OF PROGRESS OF AN INVESTIGATION OF THE
CHEMICAL COMPOSITION AND ECONOMIC VALUES OF FISH
AND INVERTEBRATES USED FOR FOOD.

UNDERTAKEN FOR THE UNITED STATES FISH COMMIS-
SION.

By W. O. ATWATER, Pi. D.,
Professor of Chemistry, Wesleyan University, Middletown, Conn.

Sk : Herewith I Lave the honor to transmit a report of progress of
the investigation of the chemical composition and economic values of
fish and marine invertebrates used for food, which has been in process
for some time past in this laboratory, under the auspices of the Smith-
sonian Institution and the United States Fish Commission.

This report includes analyses of fifty-one samples of fish and twenty-
five of oysters, lobsters, and other invertebrates. It is divided into
three parts.

Part I gives account of analyses of fish, including description of sam-
ples, tabular statements of results, and mechods of analyses.

Part II gives similar data regarding invertebrates. The investiga-
tion it describes was undertaken at my suggestion by my assistants,
Messrs. Woods and Beamer, who have also shared in the investigations
of fish, and who report those upon invertebrates.

Part III summarizes the more immediately practical results of the
work, especially in its relations to the nutritive values of the samples
«malyzed the detailed account of the more abstract investigations being
reserved for another occasion.

Permit me to say that I regard this as only the beginning of a much
needed rescarch. Work in this line, rightly conducted, may, unques-
tionably grow into an inquiry of the greatest value.

‘To obtain the best results the investigation should, it seems to me,
be pushed in two directions, namely, toward the study of—

1. The chemical constitution of the tissues and fluids of the bodies of
the animals.

2. Their economic values, especially for food.

The more abstract study of the chemical composition of the substances
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is of less immediate interest to any except the chemist and physiologist;
but, if successfully carried out, its results will have most important
bearings upon the more practical questions referred to. We must know
more of the chemical constitution of the compounds that occur in our
foods -and of their functions in nutrition Lefore we can, with satis-
factory accuracy, estimate their values and proper uses for food. At
the same time, an approximate estimate of the nutritive values, and oné
commensurate with our present knowledge of the ingredients of foods and
their functions, can be based upon analyses somewbat less detailed, even,
than most of those here given. The analyses already made, though
insufficient to permit as reliable generalizations as are to e desired, do,
nevertheless, help toward an estimate of the composition and values of
a number of our more common species of edible fish and invertebrates.

Some of the results herewith reported are striking and unexpected.
Among the different sorts of fish which the New York and Middletown .
markets furnished for my table, a sample of flounder contained only &
per cent. of dry edible solids, actual nutrients, the rest being water and
refuse; while one of salmon yielded 33 per cent. of nutritive substance.
The proportion of nutrients in salmon was nearly one-third larger than
it would be in an ordinary slice of beef-steak; that in flounder not one-
fourth as large.

Taking the fish at retail prices in Middletown markets, the total
nutrients in striped bass came to about $2.30 per pound; while in
Connecticut River shad, whose price, thanks to our fish commissions,
was very low, we bought the same nutrients at 44 cents per pound.
In good beef they were costing about $1 per pound.

It makes very little difference to the man with five thousand dollars
a year whether he pays fifty cents or five dollars a pound for the albu-
minoids in his food; but it does make a difference to the man who must
pay his rent and support his family on five hundred dollars a year. The
economical housewife who hesitates in the dry-goods store before taking
a piece of calico at eleven cents a yard when she can get another that
may do as good service for ten, goes to the market and unknowingly
pays, perhaps, a dollar for a given amount of food, when she might have
got the same materials in forms equally nutritious and wholesome, for
fifty cents.

The large amount of attention devoted to this kind of investigation
in Europe has brought resunlts capable of being successfully 1)01)111211:'
ized. In Germany, tables giving the chemical composition and nutrt-
tive valuations of foods are becoming current among even the common
people. An attempt toward a similar application of the results of the
present work is given in tabular form in Part II1.

The details of the analytical work hercwith reported have been Pel
formed for the most part by my friends and assistants, Messrs. W.
Jordan, B. 8., G. P. Merrill, B. 8., C. D. Woods, B. 8., and M. Beﬂmer7
C. E,, for whose skillful aid I desire to express my thanks.






