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FISHERY PRODUCTS AS A SOURCE OF ANIMAL FmTEINY 

By Hugo W. Nilson*" 

AbSTRACT 

THE PROTEINS OF FISH AND SHE~ FISH ARE OF HIGH NUT ITI E ALITY A 0 
ARE HIGHLY DIGESTIBLE. THE N TRITIVE QUALITY IS THE SAME IRRESP(CTI E Of 
THE SPECIES OF FISH OR SHELLFISH (AT LEAST THOSE COMMO LY USED fOR UMA 
CONSUMPT I ON) AND OF THE METHOD:;' OF coo I G OR PROCE I USED. co - p-
TION OF FISHfRY PRODUCTS IS LARGELY DETERM NED Y D U ER PREfERE CES. 
A"Y FORESEEA!! E DEMAND CAt< .. JNDOU rED Y Bf SlJPPL ED Y DO E TIC P ODUCT 10 
Af'<D A REASONABLE QUANT'Tv OF FOREIGN MPORTS. 

INTROOUCTION 

For several years the lJ. S. Fish and W1ldl1fe rvlc oa emph sized that the 
nutritive qual1 ty of the proteios of fis ry products is the irre spective or 
tl:le species of fish and shellfish (at least tho con:nonly d tor hUII:8.D con81lIilp-
tion) , and of the cooking methods used or the type of process1n. F r emore, 
fishery products are equal in nutritive quality to the proteins r c pet ng animal 
protein foods, namely, dairy products, meats , and poultry. 

A second generalization has also been formulated , namely, that the pro~in8 
of f ish and shellfish are uni!ormly very digestible, and tbat tbis l eve l of digesti­
bility is similar to that of competing animal protein foods. 

NUTRITI E CUALITY 

Two approaches have been used to determine the nutritive qual 1 ty of proteins, 

The content of the various amino acids have been dete~ned by Pottinger ~d 
Baldwin (1939), Lopez-Matas and Fellers (1948), Deas and Tarr (1949), NI.lands ~d 
associates (1949), Dunn and associates (1949) , and others. The conclusions drain 
by Nielands and associates seem to SUIllIl8I"ize the findings by tne variOUS investiga" 
tors. Lysine, methionine, and tryptophan are the three Bo-called e ssentisl 8Illino 
acids most important in evaluating tne quality of 8 protein. The proteins of the 
eight canned fishery products and three !reats which they tested were found to be 
very good sources of lysine, and good source s of methionine. tryptophan. and the 
other essential amino acids. There did not 8eem to be any appreciable difference 
in the amino acid content of the different prote ins tested The da.ta alsO shOW no 
significant effect of heat processing on the content of tn~ essential amino aeids 
of the samples which were analyzed. 

At the present time tile analytical methods used often give data lfnich are 
more valuable for making comparisons tnan for expressing the true amino-acid con­
tent. A typical analysis of fish rueat for the so-called essential amIno acids 
would probably yieid results about as follows: 
* PHARMACOLOGIST-I N-CHARGE, FISHERY TECHNOLOGICAL LABORATORY , U. S. FISH AND WILDLifE 

SERVICE, DEPARTMENT OF THE INTERIOR, COLLEGE PARK, MARYLAND. 
lIA PAPER PRESENTED AT THE ANNUAL CONVENTION OF THE INSTITUTE OF FOOD TECHNOLOGISTS, 

MAY 23, 1950, IN CHICAGO, ILL. 



May 1951 CCl4MERCIAL F lSHERlES REVIEW 7 

% ;JJ Protein 
( 1 x 6.25) 

% of Protein 
(l'iY' x 6. 25 ) Amino Acid Amino Acid 

~glnine ••••••••••••••••• 5.8 Methionine ••••••••••• •••• 2.7 
Histidine •••••••••••••••• 1.6 Phenylalanine •••••••••••. 4.0 
Isoleucine ••••••••••••••• 5.5 Threonine •••.•••••••..••• 4.3 
:Leucine •.•••.•••••••••••• 7.3 Tryptophan ••••••••••• •••• 1.2 
Lysine ••••.•••.•••..••..• 8.2 Valine •...•..•.•. •.•....• 5.1 
1/N I TROGEN, 

All fishery products are probably very stmilar in amino-acid content. 

The second approach has been to determine the nutritiTe ~uality of the prote 
by means of animal feeding tests. Experiments of this type have been conducted by 
~am and Lemon (1938), Nilson and associates (1946,1950,1948,1947), Lopez-Mat as 
and Fellers (1948), and others. The data indicate that there are no essential dif-
erences ln respect to ~uality of the proteins of the various species of fish and 

shellflsh, between fishery products cooked by different methods, or those processed 
by freezing, canning, smoking or dehydration. These experiments were carried out 
y feeding rats diets containing low levels of the test protein in order to insure 
• of the protein for tissue-building purposes as much as possible. Some studies 
ave also been carried out according to the nitrogen balance method. The data from 

these are essentially similar to those obtained through studies wi th growing animals. 

It may be concluded fram these studies that fishery products contain proteins 
hlch are of high qual1 ty and are at least equal to those from the various species 
l' farm animals or poultry. 

Wilson (1949) reported that four girls who ate a fish or shellfish dish at the 
loon meal, and 'Who refrained, or largely refrained,fram eating meat or fowl during 
he other meals,had similar red cell counts, hemoglobin values, and hematocrit to 
hose of two girls who ate free-choice diets. 

The period of test was seven weeks. Al though the results may only be considered 
lcstlve, they corroborate the ·data fram animal experiments which indicate that the 

emopoletic value or fishery products is equal to the task of supplying the body with 
normal blood supply. 

DIGESTISI LlTY 

Nl1son and associates (1947 and 1950) have determined the apparent or true di-
8atlbilityof the proteins of ~uite a few fishery products. The data indicate that 
n moat instances the proteins are digested in excess of 90 percent. This means 
at the proteins of fishery products are very \lU811 digested, and very similar in 
is respect to competing animal proteins. 

SATIETY VALUE 
Some work has been done on factors which may determine the satiety value of 

Ods. It is well known that certain meats have a very high satist action value. 
ther fOOds, particularly lamb' poultry' dairy products, such as cheese; and fish 
ave a lower satiety value S~udies ha~e been carried out by Marks (1943), F11-
rt (1949), and Krieder (950) in the Service I s Fishery Technological Laboratory 

t COllege Park to determine factors affecting the satiety value of foods. So 
it appears that some fishery products are very ~uickly digested and this may 
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cause low satiety value. In most cases there was no great difference in stauch 
and intestinal evacuation time in the rat between the fish and the meats u .. d 81 

controls Evacuation time maj not be as important a factor ss hal been lndloa~d 
in the literature. No impo~tant physiological factors have been found 1n the ex­
periments so far conducted to account for differences 1n the satiety value. of 
foods. Although all avenues in this approach have not yet been invest1gated. it 
may be necessary to consider chemical differences, particularly n the protein ~ 
nitrogenous extractives, to account for the satisfaction ual1ty of the food. 

PROTEIN CONTENT CF PRE FARED FISH DISHES 

InCidentally, very few data are available in the literat on the protein-
content of dishes made from fisnery products as prepared for the table . Lee (1950) 
has analyzed about 400 samples in the pest two years. The data indicate that ~e 
dishes can be c18ssified into four groups in res ct to protein content. 

(a) Pan fried, oven fried, baked, or broiled fish and some coo ed 
shellfish dishes usually contain 22 to 24 rcent protein , 
and all of it is from the fishery product used. 

(b) Fish loaves, cakes, and casserole d1shes in hicb th fishery 
product used is not greatly dilute with potatoes, crumbs, 
or other ingredients, and fish or shellfish served witn 88 cee 
or stuffings contain 16 to 20 percent protein or wh1ch 85 to 
90 percent is derived fram the fishery pro uct. 

(c) Most salads, canapes, creamed dishes on toast, au gratin 
dishes, souffles, the mors diluted fish caK8S and le ves , and 
the more concentrated chowders and soups cantain from 10 to 15 
percent protein of which 75 percent i9 derived from t e fiShery 
product used. Mllk, eggs, and cheese are ~be principal second­
ary sources of protein. 

(d) Most chowders, atews, bisques, some salads, and shrimp and crab­
meat creoles. curries. jambalayas, or similar dishes conta1n1ns 
rice contain 5 to 10 percent protein of which 75 to 80 percent 
is derived fram the fishery product. The low protein content 
in these dishes is due to a high water or hig carbohydrate COlI" 

tent or a cambination of both. 

PROTEIN CONSUMPTlor J 

From the standpoint of the nation's food supply it has been calculated frClll 
the data supplied by the U. S. Department of Agri~ulture (1950) that the a"rege 
per-oapita consumption of proteins was 93 grems per day in 1949. which amount. to 
74.8 pounds per year. Of this quantity, 39.6 pounds or 52.9 percent was an1mal 
p:t'otein. Fishery products supplied 2.1 pounds of protein. The protein of fishery 
prOducts, therefore, amounts to 2.8 percent of the total protein intake or 5.3 ~r 
percent of the total animal-protein intake. This quantity most certainly can ~ 
increased since i t ~s not due so IID..lch to a lack of available supply, except in in 
certain areas, aa it i a due to a canparati vely low level of consumer acceptance 
comparison with dairy products (18.2 pounds protein), meats (15 .5 pounds protein), 
and poultry products (3.8 pounds protein per year). 

The U. S. Fish and Wildlife Service has estimated that any foreseeable demand 
for fishery products can be satisfied by domestic production and a reasonable 
quantity of imported fishery products. 
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PLANKED WHITEFISH 
3- OR 4-POUND WHITEFISH, DRESSED 
1 1/2 TEASPOONS SALT 

1/8 TEASPOON PEPPER 
1/4 CUP BUTTER OR OTHER FAT, MELTED 

SEASONED MASHED POTATOES 
SEASONED COOKED VEGETABLES (PEAS, 

CARROTS, CAULIFLOWER, TOMATOES, 
OR ONIONS) 

If hardwood plank is used, oil well and place in a cold oven and 
heat thoroughly as oven preheats. 

Clean, waSh, and dry fish. 
pepper. Brush with mel ted fat. 

Sprinkle inside and out with salt and 
Place fish ·. on the hot, oiled plank or 

Garnish with parsley and lemon ·or tanato 
the plank. Serves 6. 

vn a greased oven-glass 
or metal platter. Bake 
in a moderate oven 4000 F. 
for 35-45 minutes or until 
fish flakes easily when 
tested with a fork. Re­
move from oven and quickly 
arrange a border of hot 
mashed potatoes around 
fish. Place in a preheated 
broileruntil potatoes are 
slightly browned, about 
5 minutes. Remove . and 
arrange two or more hot 
Tegetables around fish. 

wedges. Serve immediately on 

A Fish and Wildlife Service tested recipe. This is one in the 
aeries of recipes using fishery products tested and developed in the 
SerVice I s test kitchens . 




