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
H. Mis, 67—28
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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
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some of the albuminoid compounds of the flesh of fish as compared
with those of mammalg. This included with other matters the experi-
ments upon artificial digestion above referred to. T have not yet been
able to complete the investigation. The results obfained, however,
point to a very great similarity between the flesh of our food-fishes and
that of the domestic animals we use for food. I hope to be able to
continue the inquiry and to present its resuits hereafter.

The present report includes only the analyses of fish and inverte-
brates, referred to above as already completed, and such brief explana-
tions as its purpose, that of a record of the chief statistical facts in
the form of a report of progress, seems to require.

The details of the chemical analyses have been performed, for the
most part, by my assistant, Mr. C. D. Woods, with the aid of Mr. E.
B. Voorhees, to whose skill and faithfulness I am happy to bear tes-
timony.

In thie report referred to above I had the pleasure of acknowledging
contributions of one hundred dollars each from Mr. A. R. Crittenden-
of Middletown, Conn., and Mr. E. G. Blackford, Fish Commissioner of
the State of New York, to which latter gentleman, as well as to Mr. G.
H. Shaffer, of the firm of Dorlan & Shaffer, of New York, thanks are
due not only for a very large number of the specimens of fish and in-
vertebrates, but also for collateral information of no little value. It is
“a source of no little gratification to be permitted to add that Mr. F. B.
Thurber, of New York, has generously contributed $500 toward the ex-
benses of the analyses of foods, other than fish, just mentioned, and
that a still larger sum has been furnished by the liberality of Hon. J.
W, Alsop, M. D., of Middletown, Conmn., in aid of researches in the
Mboratox‘y, a considerable portion of which has been used in defraying
the cost of the studies in the chemistry of fish. These with some other
gifts from private sources have, with a larger amount appropriated to
the purpose through the courtesy of Prof. S. F. Baird, Secretary of the
Smithsonian Institution and United States Commissioner of Fish and
L‘islleries, defrayed the incidental expenses of the investigation for as-
sistants, materials, &e., and thus rendered it possible.

ANALYSES OF FISI.

Tables 1 to X, herewith, contain a réswmé of the analyses of the flesh
of 99 speeimens of fish, and of 19 samples of prepared fish-foods, making
118 specimens belonging to 51 species of American food-fishes. Thoy
gi"e, however, only such of the data as are most important in their direct
bearing upon the food values. The further details, which include de-
8criptions of specimens, the composition of the water-free as well as the
fregh substance, and nunerous determinations of organic and inorganic
Constituents not mentioned here, will, I trust, be published elsewhere
1 the near future.

The methods employed in preparing the materials for apalysis and
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in the analytical determinations have been described in the prelimi.
nary report* above referred to, and in less detail in the Berichte der
Deutschen chemischen Gesellschaft, xvi, 1883, 8. 1839. It will therefore
guffice here to refer to them very briefly.

Separation of edible portion (flesh) from refuse (bones, skins, entrails,
spawn, &c.).—The sample, as received at the laboratory, was weighed,
the edible portion, ¢“flesh,” was then separated from the refuse, and
both were weighed. There was always a slight loss in cleaning, due,
evidently, to evaporation and to slimy and fatty matters and small
fragments of the tissues that adhered to the hands and to the utensils
used in preparing the sample. Perfect separation of the flesh from the

other tissues was difficult, but the loss resulting from this was small, so
that, though the figures obtzmned for edible portion represent somewhat
less than was actually in the sample, yet the amount thus wasted was
doubtless scarcely more than would be left unconsumed at an ordinary
table. The reasons for rejecting the skins, which generally has con-
. siderable nutritive value, were that its chemical constitution is different
from that of the flesh, and that, 8o far as we have observed in this
country, it is not ordinarily eaten. With the closer domestic economy
that increased density of population must bring, people will doubtless
become more careful hereafter to utilize such materials.

Water, and water-free substanoe.—The material is carefully sampled
and partially dried at 95° centigrade, or thereabouts, generally in 4
current of hydrogen, then finally ground and the drying completed in
hydrogen. The residue, after removal of all the water, is called water-
tree substance.

Nitrogen, albuminoids.—The nitrogen is determined by the soda-lime
method, The results of a not inconsiderable amount of labor devoted
to the study of the conditions under which this method yields correct
results have been partially and briefly recapitulated in the accounts
above referred to. We have come to believe that with proper precau-
tions extremely accurate determinations may be made with soda-lime
but that great care is needed to insure them.

1t is customary to compute the albuminoids or protein by multiply-
ing the nitrogen by 6.25. In our analyses this factor has in general
been very nearly correct. The subject, however, demands extensive
discussion, for which this is not the proper place. I have thought it
more to the present purpose to state the percentages of nitrogen, and
instead of giving the protein as calculated by multiplying these by 6.25,

.or any other factor, to estimate the albuminoids by difference. That is
to say, the remainder, left after subtracting the sum of ether extract
and ash from the water-free substance, or the sum of water, etber
extract, and ash from the fresh substance, is taken as the percentage of
albuminoids. This is, of course, not absolutely corrcct, but it is more

* Report of the U. S. Comumission of Fish and Fisheries for 1880, Washington, 1883
Appondix D, pp. 242-248,
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nearly so than the product of nitrogen by 6.256 would be, and in fact
varies but very little from the exact truth. For that matter the pro-
tein, as ordinarily estimated, would be so near the truth as to make the
variations of but little practical importance as regards the nutritive
values, In the analyses of fresh fish there were no cases in which the
sum of water, protein (N'x 6.25), fat, and ash fell below 99, and but three
in which it rose above 101 per cent. In the dried fish the variations
were of course wider.

Futs; cther extract.—The figures for fats denote the amounts dis-
solved out by ether and properly denominated ether extract. In the
extraction, which is conducted by use of the apparatus described by
Johnson,* we find it advisable to repeat the extraction with fresh flasks
until weighing of the latter shows no considerable amount of extract
rather than to depend upon evaporation of the percolating ether upon
a watch-glass or any other ocular test. The extract is freed from ether
by heating at 93° C. in a current of hydrogen. 1 think that the extract,
a8 determined in this way, in the flesh of fish, represents very closely
the actual amount of fat. :

Mineral matters; ash.—The ash is determined in the usual way by
carbonizing, extracting with water, incinerating, adding water-extract,
drying, and incinerating again.

TABLES OF ANALYSIS OF FISH,

The tables show the percentages of water, water-free substunce, nitro-
£en, albuminoids estimated by difference, as above explained, and ash
Or mineral watters in the flesh—i. ¢., edible portion of the fish. The
Number of specimens analyzed of each kind is shown in the first columu.
Where more than one specimen was analyzed the average is given, and
In cage the differences were marked the maximum and minimum per-
Centage of each constituent is stated.

_ Table V gives the composition of the fish, as found in the markets,
Weluding both the refuse, bone, skin, entrails, &ec., and the edible por-
tiou, Some of the specimens were entire, others dressed, as indicated
1 the table by the terms * whole,” “entrails removed,” &e.

. From the purely economic standpoint this table is the more interest-
g one since it represents the composition of the fish as ordinarily
Sold, and thus shows the amounts of nutritive materials which people
Ordinarily receive in return for the money invested. Further stale-
Ments regarding the economical bearings of the figures in the tables
Will be given beyond.

ANALYSES OF INVERTEBRATES.

OfTH-ble VI herewith recapitulates the principal results of the analyses
6‘% Specimens of invertebrates (two of vertebrates) belonging to 11
SPecies. "As the variations in the composition of different specimens of

*Am. Jour. Sci. [3], 1877, 190.
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the same species are very wide, a fact especially noticeable in the
oysters; and as this is a matter of no little economic interest, 1 give the
results of individual analyses as well as the averages.

Tt will be observed that with oysters, clams, &c., the coinposition of
both the flesh (so-called ¢ solids”) and the liquid portion of the shell con-
tents isgiven. Other tables have been prepared stating the proportions
of flesh and liguids in the edible portion, proportions of edible portion
and refusc (shells, &c,) in whole specimens, and numerous other details;
but on account of theirbulkiness are not inserted here. 1In the last col-
umns of Table VI, however, under the heading ¢“ In whole sample,” are
given the percentages of total edible portion and of total water-free sub-
stance in the specimens as received for analysis. Thus,in tho last col-
umn but two, we have the weight of total edible portion (which includes
both flesh and liguids in the oysters, clams, and mussels) in 10¢ parts
of each specimen. The percentage of refuse, shells, &e., may be found
by subtracting the total edible portion in each case from 100. The last
column but one gives the percentage of water-free substance (actual
nutrients) in each case. This subtracted from the total edible portion
will show the percentage of water in the latter.

As the data of Tables IV and V express the facts only incompletely,
T havo sclected from other tabular statements that have been prepared
for future publication, Tables I, I, 111, and IV, which show the re-
sults of the analyses of fish more fully, as explained in the appendix,
in which several of the larger tables are placed for convenience.

While, as said above, I do not deem this exposition of the more
practical results of the investigation the proper place for discussing
its theoretical aspects, I trust it may not be out of piace to speak in
somewhat greater length of the relations of the amou.ts of nitrogen to
the amounts of the nitrogen compounds than was done in describing
the methods of analysis.

It was there stated that the amouuts of protein, as computed by mul-
tiplying the nitrogen by 6.25, differed in some cases very materially from
the amounts as computed by subtracting the sum of the ether extract
* and ash from the whole water-free substance.  Or, to put it in another
way, the sum of the percentages of ash, cther extract, and protein thus
computed, in water-free substanee, varied considerably from 100, in sev-
eral cases. This is illustrated by the following figures from Table I,
which inelude 1] those in which the sum of these percentages in water-
free substances varies 2 per cent. or wore from 100. The variations in
the flesh are, of course, less.
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Sum of Protein (N X 6.25) ether exiraot, ash and waler in flesh of fish.
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40 | Spent 1and-loo OR ....- wnoesssssesnensaimenan e 98,00 - ;
41 .?:..do.................... sasseennemanene 102,08 100,43
7 | Striped DABS ..ocuenneeimnancecmannsmasnanananee cormmn s 102. 07 100, 66
47 | Horring...ccovoueesiarenememaaniaraononsraninnnncneess 102. 08 1 100,48
250 { Sheepshead 102. 16 100. 88
220 | Haddook «eveneoeecanececnnnocenn commramcecerionnueens 102, 10 | 100, 33
22 | Flounder 102.20 | 100, 52
45 | Masquallonge.... . . 102. 33 100. 66
43 | Sheepshend ..... : 102.97 100. 61
‘80 | Mackerel .......... o 102.89 ! 100. 87
80 Mackorel ...oocoiiiiiine el cene s e 102.87 100. 87
18 | Whitofish. AR 102.04 | 100. 62
211 | Red groupe : 103, 03 | 100. 52
ST LSRN 103. 08 100. 56
250 | Haddook o 108. 09 100. 62
23 | Srelt ..... RN o 103. 23 | 100. 62
257 1 PIKOPOICH -oeeeeeseseeeeiininteie s e ” 103. 41 | 100. 62
298 | Flounder......... . ] wsics' w068
3 T Rt Sl 1eme 10073
200 | TROCK COM . oo v vnrernssmmnenasmocsenns comesasacsnmsscansenns e 100, 41
79 | Desicoated cod ........ e 104.22 | 100,72
3‘23 30d ..iiiiinannns 104, (,i ! ig(l)gg
2 | Red snapper ...- 105. 04 ° .
251 | Seq asagl.)? ...... 100. 87 : 101.14
1 Codeeannt.n. 107. 08 | 103. 70
3¢ | Salt cod....... 109,03 | 104.12
25 Sultcod.o.....- ... 109,06 | 104,19
37 | Doalcoated salt cod 116, 01 102.85
UT | SKato .oovenrnn.nn
—

A more satisfactory way of getting at this matter is the usual one of
dividing the total amount of nitrogenous matter by the amqunt of 1}1tro-
gen and obtaining as quotient what may be to:rmed the mtrng@ /acto.r
of the protein, the amount of protein l)ein{?r simply the sum of th:ﬁ nlt-;
trogenous compounds, determined either directly, or, as 1¥1 t‘hfs prcs:ll:
cage, by difference. 1f the protein contains 16 per cent. of mt'w‘gen e
hitrogen factor is 100—:—16:6.251. If tllle.percentage of nitrogen 18
larger, the nitrogen factor is smaller, and vice versa. o

Igha’ve imprnvé(,ed the occasion of analyzing the flesh of other a:mmals
Teferred to in the introduction to this article to compute the nitrogen
factors for protein in those as well as in the fish. Some of the results
are stated in the following table. Only the fresh (not the preserved)
h are included.
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Nitrogen factors of protein in flesh of fish and other animals.

§'§ Nitrogen factor.
g -
“3 Kind of fleah. g g s
o2 Eﬁ
¢ s g
K [
=8 <
FLESH OF FISH.
2 | Land-locked salmon, spent (Saime salar subsp. sebago) 8.61 6.40 6.45
2 | Salmon, spent (Salmo salar) ......-- 6.82 6.28 6.30
1 | Pollock (Pollachiug carbonariug).-.ooeeeeecerereciiensoeneieoiliieioaeoc]oaniennns 6. 20
2 | Yellow perch (Perca fluviatilis). 6.28 6,18 G.23
3 | Porgy (Stenotvinus argyrops) . 6.25 6.20 6. 23
1 | Cusk (B. osmius brosme) .....- 6.23
1 | Lamprey cel (Petromyzon marinug 7)......- .. 6. 23
1 | Pickore] (E80% IUCTUS) «ccvurn saermsoorsomsrssrotsmsstincnoeceens . 6.3
2 | Pickerel (F80x relictil@iies) . cov-ooerenronecceen . 8. 92
1 | Buffule-fish (Myzostoma celata) .. .oovvecvrnee . 6.21
1 | Cisco (drgyrosomus tullibee). ..c.ovvoevsccennces .- - 8.20
1 | Hako (PRycischUSY) ccvnvnnnmeacnnmmcencnacanns . . 6.20
1 | Mullet (Mugil albul@) .c....ovvveeeacereeacness . 8. 20
1 | Pike porch (Stizostedium vitreum) «.o-oo.o---. 8. 20
1| Alewife (Pomolobus vernalig) --...-c--ccceeen- 6.19
2 | Black bass (Micropterus pallidus) ------------- 6.19
1 | Butter-sh (Poronotustriacanthtes) .. - cocvevevenen it oiiianece]innencannc]ocencniant 6.19
2 | Pompano (Trachynotus carolinus) . .c.ceeceeeeces K 6.20 ¢.18 6.19
1 | Sturgoon (Acipenser sturio) ..c..oeecoeriooeee S TR T 6.19
1 | Tomcod (Microgadus tomeodus) «.o-oeoeveomeeecameecceiancenceccscfeniacicc]iirnnne.e. 6.18
2 | Bel (Anguillg 7080@LE) .o eemvnmeminvrmmnscecooenes . 6.20 6.15 6.18
1 { Red bass (Scicenops 0cellatud) . covvvcveraceereeeas T P 8.17
6 | Striped bass (IZoccuslineatus). . 6.20 6.11 6.17
4 | Blackflsh (Tauloga onftis).....ccoacesenccecenccnes . 6.10 6.13 8.17
3 | Halibut (Hippoglossus americantis) ......cocveeees . 6.24 8.12 6.17
2 | White perch (Morone americang).c.oec-ccceevee.os . 6.20 6.14 6.17
2 | Smelt (08merusg mMordax) . ... covevnvsnne 6.81 6.02 6.17
1 | King Fish (Menticirrus nebulosus) - cococveenentniiienniniiiifieeicaeecclioainnnans 6.10
7 1 Shad (Alosa sapidigstma) .oo-....- 6.21 6.11 6. 16
3 | Brook trout (Salvelinus fontinalis) 6.10 6.13 6.16
8 | Salmon (Salmosalar) ...ceceevveeeaeea-o 6.17 6.13 6. 14
2 | Salumon trout (Oristivomer namayoush) 6.15 6. 14 R, 14
2 | Floundor (Paralichthys dentatus)........ 17 6.10 6.13
1 | Mascalonge (E$0x ROBItOT) .- veeereeemnnnnnreneneiiceaneneannn|oveenai i fiiiinen.. 6.13
8 | Mackorel (Scomber scombrus). 6.97 6.13
1 | Weakflsh (Oynoscion regalis) . e 0.13
1 | Bluefish (’omnatomus 8allatri) ..o voeeerenionans PO I 6.12
4 { Haddock (Melanogrammus aglefinus) c............ 6.12
2 | Grouper (Epinephelus moria) . ...-...oooceianin N 6.11
1 S{:nn gh mackerel (Oybium MaulAtUmM) «coovviini ittt oaenenaeaa|oeieeaiaan 6.11
2 | Sheepshesd (4rchosargus probatocephalus) ......... 6.08
2 | Red snapper (Lutjanus blaokfordit)........cocceet . 6. 04
1 | Herring (Qlupea harengus) ... seecseeeccnccaccacese . 6.04
1 | Pike perch (Stizostedium canadendis) ... .cooooveen.n ee-- . 0,03
1 | Flounder (Pseudopleuronectes americang) «......... N PO, .. 6.02
1 | Whitefish (Coregonus clupe(forms) ......coceveenn.. . 6.01
b | Cod (Qadus MOTTAUA) eeveeeeercnconaarotomtsasesans . X 5.97
1 | Skate (Raia 2 3 5.27
Average, 47 8pecies86 8PECINNs. . ...vvvy sverieieasanne e 6.51 6.27 6.14
PLESH OF OTHER ANIMALS.

28 | Beof, flosh from different parte of body . ..c.cocevnoeriiaaaion vaes 6.41 6.02 6.21
8 | Mautton, flesh from different parts of body . 6.49 6.26 6. 83
i }l’or]i ..... e iy e . 6. gg

"urkey, white muscle .. 6.
1| Turkey, dark muscle of same animal. ..ot . 578
1 | Chicken, entire floah of one animel...c.cccoveevvveeennionnian . 8.02

Were it not for the especial care observed in the analyses, of which
more complete descriptions of methods and analytical details will, I
trust, be given in a future report, 1 should be inclined to guestion the
aceuracy of some of the above figures for percentages of nitrogen. 1n
every analysis the determinations were made in duplicate, and in @ num-
ber where the results were out of the nsual line, the determinations were
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.repeated. Thus,in the flesh of the skate, in which the nitrogen factor
is the smallest of all, the two regular nitrogen determinations gave, re-
spectively, 16.28 and 16.29 per cent. in the water-free flesh. These figures
were s0 large that the analysis was repeated, with 16.30 per cent. as the
result. It is worth noting that the flesh of a number of specimens of
preserved fish gave results similar to those for the flesh of the fresh fish
in the table. Thus a specimen of desiccated flesh of cod gave 5.98 as the
nitrogen factor,a number identical with the average of the specimens
of the fresh cod. The figures for the salted fish are, however, more
variable, a circumstance which 1 am unable to explain.

The small nitrogen factors in the skate, cod and some other specimens
are of no little interest. Thatof cod, 5.97, corresponds to 16.75 per cent.
of nitrogen, and that of skate, 5.27, to 18.95 per cent. of nitrogen in the
protein. These facts may point to decided peculiarities in the constit-
uents of the tlesh, particularly in the case of the skate.

RECAPITULATION OF THE ANALYSES OF FISH.

As the large Tables I to VI (at the end of this article) are somewhat
bulky and inconvenient for perusal, I give some of the more important
details of the percentages of nutritive and other ingredients of the speci-
mens of fish, invertebrates, ete., in Tables VII and X which follow and
will explain themselves. It will be borne in mind that the figures are
computed from Table I1,in which the protein is estimated by difference.

TaBLe VIL.—Composition of flesh (edible portion, freed from bone, skin, shells, and other
refuse) of food-fishes and invertebrates, ete., arranged in order, from those with the largest
o those with the smallcst percentages of nutrients.

Nutrieuts.

Kinds of food-fishes, invertebratos, eto.

! No. of srocimenam-
/ yzed.
Water-free subatance
{nutrients)

: Carbobydrates.
‘ ‘Mineral matters.

o £ |
2

B Eld

21e g &

VRRBH FISH. H | i
3 | Salmon (Salmo sglar).........ccorveve e 63.2 1368|226 (1201 ... 1.8
1 %pnngsh mackerel { Oybitem maculatum) . 1os1|8Lo|2Le]| 0.4 | ...... 1.5
o | Jorriug (Clupea harengus) . ..j69.0 | 31,0185 |1L01...... 1.6
= | Salmon” trout, * lminnw trout® (Oristivomor |------ 60.1 |80.9(183!1L3 ...... 1.8

1! WMmaycuah). :
1y hitotish (Qoregonus Clupelformis) coeeeereneennndeer - 60.8 [80.2 221 6.5 1.6
Sutternnh (Poronotus triacanthtis). ....occeee e Y [N 70.0 [ 30.0 [17.0 . 1L O 1.1
hl&(l (Aloga sapidissima), very fat. .c.o.coovenncii]annens 66,2 | 84.8110.7|13.6 1.6
7 Shud (Alosa eapidigeimo), rather 1A, coveeeiveren fereens 72,0 [ 28.0 | 20.0 | 6.5 1.5
1|1 ad (Alosa uagidi:m'ma). BVETAZO « e vvrermenannscascfoonon 70,6 {20.4 | 18.6 | 9.6 1.3
o | pbprey eel (Petromyzon marintus)....oveeneniaeae]ereens 71.1 [ 28.914.9(13.3 0.7
.3 P0 » Balt- water (Anguilla rostyata) . ........ccooenee ...] 7.6 (284}18.3| 9.1 1.0
1 ‘l’mpnno (Trachynotus carolinus). .. ]72.8)|27.21187) 7.5 1.0
ewife {I’Omolobun vernalis) ......... 178.021.0|10.6] 6.0 1.6
M‘wkero (Scomber scombrus), vory fat .. |e40[86.0]18.2|10.8 1. L5
8 M“ckﬁrel (Scomber soombrus), rather lea 75.4 [ 24.6]10.1| 4.2 1.8
1 tokerol Scomber scombrue), average. ... 17341206 )183} 7.0 1.3
3 allot (Mugil albula).... o.oeueveenes . 740]2.11108¢ 4.6 12
H""F.‘! (Stenotomus ATGUTOPE) vueeennennr oeeeneninneas 76.0 [ 25,0 | 18.6] 5.1 1. 14
{“{‘bm (Hippogloesus americanus), very fat........[...... 70.1]20.9]18.2!10.6 . 1.1
8 alibut, (1lippoglossus americanus), rather lean ....|...... 79.2 | 20.8 | 17.6 | 2.2 1.1
nlibut (Ilippoglossus americanus), AVOTAG®. .. ..o d.veet 76.4 | 24.6 118.8( 6.2 L1






