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NUTRITIONAL VALUE OF FISH IN REFERENCE TO 
ATHEROSCLEROSIS AND CURRENT DIETARY RESEARCH 

By Charles Butler* 

ABSTRACT 

THERE IS MUCH IN TODAy1S NEWS ABOUT ATHEROSCL EROSIS A DI SORDER ARISI G 
FROM THE DE~OSITION OF FATTY DEpOSITS, INCLUDING CHOL ESTEROL, IN THE ARTERIES 
THAT Su,.ny BLOOD TO THt HEART. IN THE UNITED STATES ATHEROSCLEROSIS IS I" ES­
ENTLY THE CAUSE OF APPROXIMATELY ONE-THIRD OF THE TOTAL DEAT HS OF ME OVER 45 
YEARS OF AGE. ALTHOUGH THERE IS NO AGREEMENT ON THE CAUSES FOR THIS DIS AS( 
IT DOES SEEM TO BE OF METABOLIC ORIGIN WITH A DEFICIEN CY, EXC ESS , OR 1M ALA C 
OF DIET POSSIBLY ,.LA YING AN OBSCURt ROLE IN RELA TION TO DISTU RBED LIPID META­
BOLISM. 

FISH AND FISHERY PRODUCTS OFFER A NUMBER OF J EMONSTRATED NUTRITIVE MERITS 
IN lHIS OR OTHER DISEASES THAT EVIDENCE NUTRITIONAL IMPLI CAT I 0~5 . AMONG THEse 
FEATURES ARE: COMPL~TE AND WELL-BALANCED PROTE IN; EASE OF DIGEST ION; UNI UE 
FORTIFICATION WITH UNSATURATED FATTY ACIDS; AND WIDE CHOICE IN FAT CONTE T I 
SPECIES (SPECIFIC FLAVORS AND TEXTURES), AND IN MARKET FO RM SO THAT EYE A 6 AP­
PETITE APPEAL NEED NOT BE SACRIFICED TO COMPLY WITH A STR ICT DI ETA Ry REGI MU . 

RESEARCH NOW UNDER WAY WILL ACCURATELY PINI"OI NT WHICH OF THE UNS ATUHAT ED 
FATTY ACIDS ARE PRESENT IN FISH OILS, INDICATE THE DEGREE OF ESS ENTIALITY Of 
EACH OF THESE ACIDS IN FAT METABOLISM, AND THROW FURTHER LIGHT ON TH E EFFECTS 
OF INCLUSION OF THESE FATTY ACI DS IN THE DI~T ON THE DE,.OS ITION OF CHOLESTROl 
IN THE ARTERIES. 

A SERIES OF TABLES ARE INCLUDED SHOWING THE CHOL EST EROL CONTE~T OF SOME 
PROTEIN FOODS, THE DISTRIBUTION OF U~SATURATED FATTY ACIDS IN A FISH Oil, THE 
UNSATURATED FATTY ACI D COMPOSITION OF OILS DER IVED FROM SOME MARINE-AtdMAlS, 
LAND-ANIMALS, AND VEGETABLES, AS WELL AS THE PROX IMAT E COMPOSITION FOR SOME 
S,.ECIES OF MARINE AND FRESH-WATER FISH , SHELLFISH, AND CRLSTACEA . 
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In relationship to diet, you hear much the s e days a bout arterioscl rOSIS, r-
osclerosis, and coronary heart disease. As Sa mu el Johns on would say, th s r 
"foot-and-a-half words." What do they mean? 

'-~-------A~D-A~PT~A~B=IL=ITY~T=O~D=I=~=S~--------~ 
Arteriosclerosis is a general 

term for any of the many forms 
of hardening of the arteries. 

Atherosclerosis is harden­
ing of the coronary arteries 
through waxy deposits. It there­
fore is one type of artenoscler­
osis. 
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in th,e artery. If the process AND SHELLFISI-< TO DIE S. 

Conhnues and the deposits harden, the artery th en b omes constn 
Id rably. In later stages of the disease, a blood c lot may lodg in 

further impede the flow of blood. Coronary thrombosis then r sults. 

TWO VIEWPOI lT S 

of Beyond this point, you can get an argum ent on almost 
_atherosclerosis Let IS look at two of th opposmg vi's 
tHlI:r, BRAr.CH OF TECH·r.OLOGY DIVISION or IN DUST RI AL RESEARCH A 0 SER CES, 

E tlAL FiSHERIES, ASHINGlON, D. C. 
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MECHANICAL INJURY: One group contends that atherosclerosis occurs more 
often and more markedl y in areas of stress induced within the artery injured by pressure 
of b lood flow. Such injury may sensitize the tissues to biochemical action that weak­
ens them and allows further mec ha nical injury. 

A biochemical agent that weak ens the tis sues could be (1) a normalfood ingredi­
ent not properly absorbed or exc r eted, (2) toxic products ingested or allowed to ac­
cumulate b ecause of bodily imb alance, or (3) normally assimilable materials that 
for some reason build up in the blo od above norma l levels. 

CHOLESTEROL DEPOSITS: Anoth e r group contends that atherosclerosis re­
sults from cholesterol becoming a bnormally d eposited in the arterial walls along 
with other lipids (fatty materials), p rotein, and ultimately, minerals. 

Table I - Cholesterol Content of Some Protein Foods.!.! 

Food Portion Cholesterol 
Size Content 

.2!!!!..ces Grams ~I 
Fish: 
fBluefish . 4 .07 

Chol esterol is a part of the unsaponi­
fiabl e fraction of f at s and oils along with 
t h e fat-soluble vitamins A and D, squalene, 
and a number of the pigments or "color­
bodies" of th e fat. F ish oil may contain from 
from 1 to 2 percent of unsaponifiable mat­
ter of which 2 0 to 2 5 p ercent in turn may 
be cholesterol or about 0. 2 to 0.5 percent 
of the total fi sh oil. Obviously, cholester­
ol is a very m ino r c onstituent of fish oils. 
Some foods, s u ch as e ggs, contain rather 
more of it. T a ble 1 shows the cholesterol 
content for a s erving portion of several pro­
tein foods. 

Cod. 4 .06 
Croaker . 4 .07 
Flounder 4 .072 
Haddock. 4 .077 
Halibut .. 4 .072 
Herrmg, smoked 4 .07 
Lobster, canned. !-cup . 104 
Mackerel, Atlantic. 4 .096 
Salmon, Pacific . 4 .11 
Salmon, canned 3 . 11 
Sardines (Atlantic), canned 

in oil, drained ....... 3 .085 
Shrimp, dry-pack, drained 3 .18 
Swordfish 4 . 07 
Tuna, c anned in oil, 3 . 063 

drained 3 . 063 
Chees e: 

Roquefort. I . 027 

I Cheddar. 4 . 032 
Edam. 4 . 018 
Swiss . 4 .043 
Cream . ...... 4 . 036 
Cottage (skim-milk) 4 . 002 
~,' Whole Medium egg . 30 

(54 g.) 
I White. - 00 

Yolk - .30 
Be~: 
~mburger 4 . 14 

Round steak 4 .15 
Rib roast 4 .352 
Liver. 4 .12 
~: 

1 strip (8 g.) . Bacon . 008 
Ham 4 .07 

I 
Chop 3 .11 
Frankfurter 3.5 .07 

~~ utlet ...... 4 . 075 I Shoulder roast. 4 . 11 
Leg roast .... 4 .168 

ICrucken: 
Canned. 4 . 085 
Fryers (breast) 4 . 085 

(le/o!) 4 .08 
lMilk' 
FWliole one cup . 033 

Nonfat one cup . 001 
}/ DATA OBTAINED FROM U.S. D.A. HANDBOOK NO. 8, COMPOS I T I ON !2f 
~ 2~~~D~RA:' E~~;~:7 ONE OUNCE. 

Among t h e factors studied by the many 
workers in t his field, t hat were believed 
might affect t h e cholesterol level of blood, 
were sex, age, r acial origin, economic sta­
tus, body weight, build, obesity or leanness, 
hormonal balanc e, c omposition of diet, and 
stress. The effects of these factors as 
measured on test animals, indicate that no 
conclusive statements can yet be made on 
anyone aspect o f atherosclerosis. Weare, 
however, gain ing a better concept of the 
problem. In May 195 7, Dr. Wendall Griffith 
of the University of California Medical 
Center, while r eporting to the American 
Medical Association, summarized the pres­
ent state of our kno wledge as follows: 

llCons id erable evidence exists to show 
that und er cer tain c ircumstances, sources 
of linol eic acid may lower elevated blood.­
serum choleste rol l evels in man. The eVI­
d ence favo rs the conc ept that essential un­
saturated f a t ty a cids are required for nor.­
mal transport of cholesterol as lipoprotem 
and pos sibly phospholipid complexes in the 
circulatory system. Circumstances under 
wh ich high ch olesterol levels can be pre.~ 

. vented rema in to be spelled out. No vall 
expenments have ye.t shown the rel a tive effe cts of surplus dietary calories, of ~ 
excess of the total dIetary fat , of a bnormal ratios of lin oleic acid to other fatty aCids 
in th~ diet, or of numerous other nut ritive fac tors tha t may influence adversely the 
phYSICal and chemical characteristic s of fatty substances in the blood and in the 
walls of the vascular sys tem. 
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Lacking a clearcut solution for prevention of atherosclerosis, a faulty di t may 
be one of the causative agents. The role of dietary fat remains to be establish d, 
Meanwhile, dietary control to attain and maintain optimum body weight and th choo -
ing of a varied diet containing adequate amounts of those foods, including fats, that 
are shown to have special nutritive value is indicated." 

ATHEROSCLEROSIS AND THE MARKETING OF FISH 

What are the implications of our knowledge of atherosclerosis (although admit­
tedly inconclusive) as it applies to the marketing of fish? If there is any agre m nt 
relating to atherosclerosis, at 
this stage, it is that this disorder 
is of metabolic origin--with a de­
ficiency, excess, or imbalance of 
diet possibly playing an obscure 
role in relation to disturbed lipid 
metabolism. 

POSSIBLE BOOMERANG: As 
Dr, E. Geiger of Van Camp Sea­
foods Laboratory cogently put it, 
we can suggest what does not help. 
He says, in substance, that at­
tempts to exploit preliminary re­
ports may do more harm than 
good, Earlier, for example, we 
were told to avoid such cholester­
ol-containing foods as eggs and 
the land-animal fats. Next fat­
free diets were pushed. Then 
saturated fats were suspect. Soon 
the thinking veered to "essential" 

THE PLACE OF FISH . .. 

ENEIGY v 
PROTEIN v 

MINERALS .y 

VITAMINS 1" 
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FIG. 2 - FISHERY PRODUCTS POSSESS THE IMPORTANT ELEME'.TS 
NECESSARY FOR CHILDREN1S DIETS. 

fatty acids as being the more important of the fats in the diet. Dr. Geiger pomtedly in­
dicated that the heart authority who early recommend ed against canned fish for vi -
tims of coronary disease must have regretted this recommendation when the Ideas 

IT..able 2 - Unsaturated Fatty Acids in Pilchard Oils 1/ 
Example of Carbon Double Amount 
Fatty Acid Atoms Bonds in Oil 

iPalmitolcic . 
No. No. Percent 
16 -1 12 

Oleic ..... . 18 1 6 . 
Linoleic 18 2 12 
Arachido~i~ . 20 4 18 
Clupanodoni~ .... 22 5 14 
Tetracosapolye~~i~ . 24 ? 15 

77 
III FROM DATA COMPI LED BY E. F . DREW AND COM PANY J INC. J 

NEil YORK 10 J NEW YORK. 

on importance of essential 
fatty acids and unsaturated 
oils, both present in canned 
tuna, for example, cam to 
the fore. Thus during this 
period of exploratory med­
ical research, any seeking 
of temporary advantage 
may boomerang. 

GOOD STRATEGY; It 
would seem that a good, 
long-range strategy would 
be to push aggressively h 
more extensive use of flsh 

and fishery products on demonstrated nutritive merits. Some of the well-establIsh­
ed facts are pertinent here. 

1. We know that fish are an excellent source of complete and well-balanced 
protein, essential to optimum nutrition. 

, 2. We know that fish are easily digested and become readily avaIlable for as-
sun 'l ' , 

1 atlOn, even for those in convalescence, for chIldren, or for he aged. 
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3. We know that fish c an be prepared with all these desirable qualities, but 
with very low sodium content, if that feature i s essential, as it may be in cases of 
high blood pressure. Recently, Dr. Claude Thurston of the Bureau's Seattle Labora-

t ory found that pink salmon can be 

II[:~~~!~_IIIIIIIIII~II made even more desirable for this purpose by the removal of the dark 
meat, which he found to contain a 

THE PLACE disproportionately high amount of 

in diabetic diets 
iJuuIt, sodium. 

1:oda&t's rnt.Mu 
~ 

HADDOCK, FRIED · 1 = 
Grapefruit · I 
Cooked cereal - ~ Q.lp w/mi. 

Toad with butt.r-2 slices 
Coff.e with 1 tablespoon a.am 

BOIU:D SHRIMP· 10 ""all 
Biscuits - 2--i" diom. 

Broccoli · I "'" 
Cantaloupe - t ~ .. dic.n. 
Buttermilk made with whol. milk 

COD ALLETS • 2 GL 

Combread - 1" 1l r cube 

Carrots, cooIced • 1 '"" 
Butter • 1 bp. 

Applesauce - i GIl) 

Coff.e, blade 

F IG. 3 - DIABETIC DIETS INCLUDE FISHERY PRODUCTS TO 
GOOD ADVANTAGE. 

4. We know that fish oils are 
uniquely well fortified with more of 
the unsaturated fatty acids than are 
vegetable fats or land -animal fats. 
There is also some evidence that 
fish fat is easily digested and read­
ily used by the body tissues. Table 
2 shows the dist ribution of the 
principal unsaturated fatty acids 
in pilchard oil. At present, those 
fatty acids tentatively classed as 
being essential include linoleic , 
linolenic, and arachidonic. 

5. We know that fish, within the approximately 160 marketed varieties and the 
num erous additional market forms, can supply to the diet any degree of fat desired, 
whether it be that of such oily species as sablefish, pilchard, or mackerel; that of 
s uch species as the very lean cod, haddock, halibut, or shrimp; or that of the num­
e rous intermediate group composed of such species as salmon, tuna, oysters, crab, 
l obster, yellow perch, or flounder. 

T hus, proof already is at hand showing that fish is an excellent food, regardless 
of th e out come of the additional studies now being conducted on the problem of ather ­
osclero sis. 

It should b e point ed out, in passing, that this demonstrated value of fish may be 
applied to the gr e ater utilization of fish in other areas of disease or malnutrition 
not specifically t01,lc hed on here. The well-deserved position gained for fish-liver 
oils as a sou rce of vitamins A and D is not necessarily an isolated case. 

OUR KNOWLEDGE MUST CONTINUE TO GROW: Whatever the outcome of con 
tinuing worldwide research, we should be alert to benefit from the findings. BY,c,or 
oltary, however, it is essential that our presently-limited knowledge of the nutntlve 
value of fish and, s pecifically, of those factors of greatest importance in curre,nt 
dietary research m ust continue to grow along with the knowledge being gained III the 
field of competing products if we are to keep pace. Additional efforts could actuall 
put us ahead, since we are working with products of great merit. 

Dr. Stare, of the Department of Nutrition, Harvard University, aptly sums up 
the situation for this phase of the atherosclerosis discussion, thusly: 

. As a final word , w e should like to leave the impression that nutritional re- , 
searches in this important ar ea of health are most promising, and we are enthuS1- _ 

astie' about them . But , we think that such enthusiasm should be directed toward fur 
ther research, to get th e many answers we don't have rather than toward suggest ­
ing changes in our accustomed di e ts, when we aren't too sure at this time, if, or 
how they s hould be c hanged." 
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FUNDAMENT AL RESEARCH AND THE SALE OF FISH 

This summation logically leads us into the third phase of our problem - -what, 
specifically, is being done in our research program that will be of effective help? 

As was stated earlier, we know that fish oils contain a larger amount and a 
greater dive~sity of the un.sat.urated fatty acids than do many other food fats. This 
information IS one of the fmdmgs 
of fundamental technological fish­
ery re.search begun with funds 
provided by the Sal tonstall-Kennedy 
Act. The elucidation of the de­
tailed chemical structure of the 
fatty acids in menhaden oil is now 
far enough along to predict that 
fish oils generally possess these 
unique characteristics. The 
characterization of other prin­
cipal fish oils soon will be pos­
sible, using the methods devel­
oped in this study. There is no 
reason to expect more than the 
usual minor variability among 
species that have a comparable 
oil content, such as menhaden, 
sardines, and mackerel. For 
purposes of comparison, table 3 
is a compilation showing the un­

THE PLACE OF FISH ... 

... in GERIATRIC 

FIG. 4 - FISHERY PROOUCTS ARE IDEAL FOR GERIATRIC DIETS. 

saturated fatty acid composition of land-animal fats and marine-animal fats and of 
vegetable oils. 

LIPOPROTEINS AND PHOSPHOLIPIDS: As a follow-up to a study of the phys­
ical-chemical characteristics of all commercially-produced fish oils, we now are 
setting up a study of the lipoproteins and phospholipids in fish oils. From state­
ments made here, you will recall that these two phases of fat transport and meta­
bolism in the body are believed to be a part of the atherosclerosis problem still 
unsolved. 

DEPOSITION OF CHOLESTEROL: Again, you will recall that there is the un­
resolved problem or the deposition of cholesterol in the body. A new project now 
under way will include fish -oil fatty acids of known degrees of unsaturation in the 
~lets of miniature pigs to follow the location and extent of deposition of cholesterol 
In the arteries. (The metabolism of pigs has been found to be similar to that of 
human beings. Use of miniature pigs reduces the cost of feeding and, therefore, 
of ~xperimentation.) Ultimately, the pigs will be butchered, and their arteries ex­
amlned to evaluate the effects of the several diets employed . 

. ESSENTIAL FATTY ACIDS: Another phase of this study is related again to the 
earller remark about "essential" fatty acids. The diets of rats are set up (1) to 
throw further light on which of the several fatty acids are actually essential, (2) to 
determine whether their beneficial effects are available in fish oils, and (3) to point 
the way to the significance of these factors in human nutrition and in the related 
areas of human diseases. 

of .!LNSAPONIFIABLE COMPONENTS: Still another p~u~.se will include the study 
th.e values of another portion of fish oil- -the unsapomflable matter- -for pharma­

c~UhCal and nutritive purposes. Certain of the unsaponifiable components of fish 
011, for example, have been vaguely referred to in the scientific literature as being 
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effective in such diverse disorders a s tuberculosis, excessive irritation of the skin 
and wounds. These and other possibilities will be included in the study. ' 

Table J - Unsaturated Fatty Acid Composition 01 Some Marine-Animal , Land - Animal, and Vegetable Oils 17 

Percentage of Total Fatty Acid Com position 

~ c Marine - animal Oils Land-animal a nd Vegetable Oils 

Fatty S~ ... ... 
B~ 2 ... 

Acids OJ -;;; 1:l 4> C 
<r;", ... c .:: "5 OJ 1:l ... 4> E OJ OJ 1:l Ii< OJ <: .0 

.8 8 .:: b.O 1:l ... OJ 
....; p:) (/l <1> OJ C1l I ;; C I OJ ~ ....; .5 '" '" 0 c ..>: 

... 0 c "5 (/l 4> ~ :E I ... ..c:: ..c:: S :c OJ '" c B 1:l OJ C OJ .3 .0 
~ ~y ... c ~ 

... ~ 
() ... ... .:: '" 0. .... C1l 1:l ... '" "5 0 >, ~ 0 OJ OJ til '" ..c:: '" 0 '" 0 OJ '" 

.... C; up u ::r: :E p:) u u U ....l p.. 0:: '" 0 0 p.. en en en en rJJ f.. 

~~ 01 
f-o 

Lauroleic 12 1 0.4 

Myristoleic 141 ' 0.2 0.1 0.1 0.1 1.6 

Palmitoleic 16 1 20.C 18.0 17.0 11.8 10.6 11.8 3.5 4.0 

Oleic 18 1 29.1 9.0 27.0 6.2 17.1 10.0 35.5 29.5 38.6 ~6.0 24.7 48.7 82. 8 60. 0 29. 0 26.4 28 .0 44.4 43. 0 

Gadoleic 20 1 

Erucic 22 1 50 . 0 

Linoleic 18 2 13.0 11.5 11.5 15.0 3.6 2.0 ~2 .3 49 . 7 12 .2 7.2 21.0 15. 0 67 . 3 52 .6 2.2 5.0 

Linolenic 18 3 0 . 7 1.0 0.2 8.0 0.4 

Arachidonic 2( 4 25.4 20.0 20.0 17.9 23.5 22.0 16.5 0.4 0.05 0.1 

Clupanodonic 22 5 9.1 25.0 12.0 13.8 16.2 19.0 16.0 

Tetracosa-
24 ? 15.2 12.0 polyenoic 

Total 84. 85.0 76.0 76.5 79.0 77.9 83.5 39.1 40.6 88.3 74.4 62.0 90.0 81.0 95.0 93.9 88.7 47. 1 48. 0 

.!I OAT A TAKEN FROM A CHART PREPARED BY THE E. F. DREW AND COMPANY J INC. J NEW YORK 10, NEW YORK 

PARALLEL STUDIES: To attain the maximum result fro m our research efforts 
the fishing industry may wish to launch parallel studies, or to contribute to such 
studies. The Maine Sardine Industry now has such projects und e r way at the Massa 
chusetts Institute of Te,chnology and at the Harvard Medi cal School. Dr. Kinsell, .at 
the Highland Alameda County Hospital, Oakland, Calif., is even now seeking the aid 
of private industry (not government) for a lO-year study of c e rtain aspects of ath -
erosclerosis on humans. He has some support, possibly from such groups as the 
meat industry, and is hopeful that other interested segments of the food industry 
will cooperate. 

ADV ANCING MORE WIDESPREAD USE: We come n ow to the last aspect of the 
problem under discussion --what can be done by the fis hin g industry to advance the 
more widespread use of its infinitely diverse and valuabl e food products in combat-
ing disorders resulting from poor nutrition. 

Based on the information already available, the fi shing industry can mer?h~-
dise fish as a dietary staple just as the American Meat In stitute , dairy aSSO?latlO~~ 
poultry associations, and many similar organizations n ow do for their protelll pro 
ucts. A fishing firm, for example, could develop a sequence of advertisements or 
promotions around such features as already have been m e ntioned briefly (see alsO 

. con-
tables 4 to 7): (~) c~oic~ of fat l~vel; (2) well-balanced and complet~ protelll with 
tent; (3) essentIal vltamm and mmeral content; (4) diversity of speCIes each 
characte.ristic palate and eye appeal; (5) ease of preparation for fresh, fro~en~:r 
canned fish; and (6) the heat-and-serve advantages of th e ne wly-developed fISh Y5 

d 1 mean pro ucts. All these approaches would stress ade quate nutrition as a genera 
of combating nutritional disorders. 
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TaOle'i - omposltion of Some Marine Flshes~ 

--Common SClenhllC Range of Range 01 
Sodium Potassium Thiaminel Riboflavin Name Name Protein Oil Niacin 

..... (Yerc ent) .. .. . ... ~ ......... ~ .... (Mg.{I_00g .~/) .. _ ...... ...... 
Anglerfish Lophius piscatorius 8.8-12.4 0.5-4.5 -
Bluefish Pomatomus saltatriX - - - - 0.12 0.09 1.9 
Butterfish 'Poronotus irlacanthus 16 .2-18.2 7.6-22.2 - - - - -
Cod Gadus morhua 16.9-19 .2 0.23-1.1 76 372 0.06 -90 0.09-50 2 .2 
Croaker ~icroPoton undulatus - - - - - - -
Cusk Brosme rosme 20 .0 1.8 - - 0.032 0. 94 -
Drum: Red Sciaenops ocellata - - - - - - -
FTounder: 

PseudoEleuronectes Blackback 
americanus 15.5-17.8 1. 8-4.2 - - - - -

Starry PlatiChthfs stellatus 14.9 -19.0 0.87-3.4 85 285 - - -
Yellowtail Limanda erruginea - - 56 366 - - -
Fluke lVS~ 20.6 0.07 - - - - -

Haddock Melanogrammus 
aeglefinus 15.5-20.5 .05 -1. 3 61 304 0.05 0.08-1.1 2.4 

Hake r is~ 15.5-16.3 0.2-0.6 - - - - -
H'alibut: 

Hippoglossus stenolepis 15.1-20.6 0.21-7.02 53 379 0.07 0.06 9.2 Pacific 
Arrowtooth At!u:r!:~!!:l!i:S ~ 15.0-18.8 0.86-4.38 - - - - -

Herring, 
Alaska Clupea pallasii 16.0 12.5 - - - - -

King whiting Menticirrhus species - - - - - - -
Lingcod . el ll!'aTus 5.32-18.1 0.35-0. 70 62 352 - - -
MacKerel: 

Atlantic Scomber scombrus 16.4-18.4 19.3-28. 7 48 236 0.15 0.35 8.4 
Pacific Scromberomorus 

(Soanish) u 21.6 1.01 89 292 - - -
Mullet MUl!'il cephalus - - 81 292 - - -
Ocean perch: 

Atlantic Sebastes marinus 16.0-19.9 0.2-4.1 79 269 - - -
Pacific Sebastodes alutus - - 79 324 - - -

Pilchard Sard 'noDs caeru[ea 17.9-27.3 2.0-25.1 - - - 5.4 -
Pollock: 

Atlantic Pollachius virens 18.5-19.6 0.2 48 350 0.05 0.08 -
Alaska Theragra chalcogramma 17.2-18.8 0.8-1.3 - - - - -

Red Snapper .uthmlll"hi""kforrli· - - 70 323 - - -
Rockfish: 

Black Sebastodes melanops 17.0- 17.9 .06- 1.4 66 432 - - -
Orange Sebastodes peb'iger 16.4-'18 .0 0.2-0.5 71 347 - - -
Red Sebastodes ru !:rrimu~ 17.8-18.0 0.1-0.23 66 413 - - -

Sablefish Anoplopoma illl!lLa lu.6- 6.6 ~.6-~~.~ - - - - -
Salmon: 

Chum Oncorhynchus keta 20.2-23.2 2.2-7.3 - - - - -
King Oncorhynchus tshawytscha 20.1-21.2 5.1-7.2 - - 0 . 10 0.23 7 2 
Pink Oncorhynchus gorbuscha 17.4-23.2 1.7-9.7 76 290 - 5.2 -
Red oncorhynchus nerka 20.3-21.9 7.8-13.7 - - - - -
Silver ki.s.u1cll 20.4 - 22. 3 3.3-11.2 - - - - -

Scup Stenotomus versicolor - - 63 287 - - -
Sea trout Cynoscion arenarius - - 59 317 - - -
Shad Alosa sapidissima - - 54 330 0.15 0.24 8.4 
Smelt Thaleichthvl': Qacificus 13.2-15.3 4.6-8.8 - - - -
Sole: 

Dover Microstomus pacific us 12.8-17.6 0.5-2.0 - - - - -
English Parophrys vetulus 16.0-16 .8 0.58-1.8 91 330 - - -
Flathead Hippoglossoides 

ellasodon 19.0-19.7 1.00-1.2 - - - - -
Lemon Pleuronectes 

9 uadrit uberc ula t us 16 .1 1.0 - - - - -
Petrale Eopsetta jordani 14.4-16.4 0.3-3 .0 96 268 - - -
Rex Cl;rptocephalus 

Rock 
zachirus 17.0 0.7 - - - - -

Yellowfin 
Lepidopsetta bilineata 19.2 1.3 - - - - -

Spot Wmani:!a = 17.0 1.3 - - - - -
Striped bass Leiostomus xanthurus - - - - - - -

Roccus saxatilis - - - - - - -TileCish Lopholat~ 19.8 1.8 - - - -.... "h~"" IH<:eDs luna: 
Albacore Germo alalunga 22.3-25 .2 6.5-12 . 8 34 293 - - -
YellowCin 

rhiting 
r:h~Q1hl.lDDJJS mS!~rs;Uae[a 23.3-29.0 6.3-12.9 - - - - -
~e~ucclUs ~means 1:>.'1 O.~ 65 274 - - -

V DoHA IN THIS T 
IN SONE I NSl'ANCES ONABLE ARE FROM THE BUREAU'S FISHERY TECHNOLOGICAL LABORATORIES. ED I BLE PORTIO'" OF THE FISH WAS USED FOR "NALYSES. 

CALIlY ~r'c LY A LIMITED NUMBER OF SA MPLES HAVE BEEN ANALYZED. OTHER DATA ARE BAS EO ON REASONABLY COMPLETE S"MPL, NG fOR SEA -ON, -
9 "'ILlIGRAMS nCH, AND THE HARVEST OF SEVERAL 01 FFERENT yeARS. 

L.:.. PER 100 GRA"'-S OF MEAT. TO CONVERT MG./1OO G. TO MG./4 OZ. MULTIPLY THESE nGURES BY 1.13. 
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If continuing research fu r ther establi s h e s the es sel1:tiali~ of some of the unsat­
urated fatty acids peculiar to fish, t h e advantages of eatlng flSh can then be more 

Table 5 - Composition of Some Fresh -Water F ish of Great Lakes - Mississippi Valley Areall 
Common Scientific Range of Range of Sodium PotaSSium 

Name Name Protein Oi l 
... (PercenfY ... . TMg. / lOa g., .. 

Carp Cyprinus carpio 15.6-19.3 I 1- 12 51 285 
Blue pike Stizostedion vitreum 18.3-19.4 0. 7- 1.1 9 - -

glaucwn I 
Buffalofish !ctiobus species 16.3-19.0 1.6-6 . 9 50 292 
Lake chub Leucichth,ys species 13.8-16.4 4-13 - -
Lake herring (Huron) Leucichth,ys artedi 38 280 
Lake herring (Superior) Leucichth,ys artedi 56 358 
Lake smelt Osmerus mordax 17.5-20.0 1.5-3.3 - -
Lake whitefish Coregonus clupea-

formis 16.3-19.8 4.7-18.8 53 317 
Lake trout Cristisomer namay-

cush nama,ycush 15.8-19.6 1.9-16.2 - -
Mullet (suckers) Catostomidae species 52 344 
Sheepshead (Lake) Aplodinotus ~runniens 14.9-19.6 0.7-10.0 84 278 
Sheepshead (River) Ap1odinotus grunniens 59 301 
Yellow perch Perca flavescens 18.2-20.3 0.8-1.2 67 238 
Yellow pike Stizostedion vitreum 

vitreum 18.7-19.7 0.8-3.0 52 324 
III DATA IN THIS TABLE ARE FROM THE BUREAU S FISHERY TECHNOLOGICAL LABORATORIES . EDIBLE PORTION Of THE flSf 

WAS USED FOR ANALYSES. IN SOME INSTANCES ONLY A LIMITED NUMBER Of SAMPLES HAVE BEEN AN ALYZ ED . OT ~R 

DATA ARE BASED ON REASONABLY COMPLETE SAMPLING FOR SEASON, LOCALITY Of CATCH, AND THE HARVEST Of 
SEVERAL DIFFERENT YEARS. 

specifically stressed for nutrition in which such fatty acids are important. If fish 
oils are practically the only natural source of the more highly unsatu r ates (table 3), 
our studies on the characteristics of the fatty acids will have been well founded and 
profitable indeed. 

Table 6 - Composition of Some Shellfish and Crustaceans l ) 

Common Scientific Range of Range of Thiamine Riboflavin Niacin 
Name Name Protein Oil 

... (Percent) .... . . . . .TMg.f lOOg.) ...... 
Lobster Homarus vulgarus 19.7-20.7 0.3-2.5 - - -
Lobster Homarus americanus 16.2 l.9 - - -
Scallop, Pacific . Pecten maximus 17.5 0.5-l.0 - - -
Shrimp (unknown) 25 0 LO - - -
j\--rab: Dungeness Cancer !E-agister 22.6-24.2 l.4-l.5 - - -

King Paralitho es 
camtschatica 18.3-19.6 l.3-l.5 0.18-0.3 0. 13 5 

Eastern, Unknown- - probably 
hardshell blue crab, Callin-

~saD;~ 15.8 1.5 0.14 0. 06 2 7 
Oyster: Eastern Ostrea virginicus 4-9 0.7-2 . 8 0.18-0.3 0 . 23-0.46 1.2 

Pacific (Jap.) Ostrea gigas 10.7 0.8 - - -
Pacific (Native) iOstrea l.J.u:ida. - - - - -

Shrimp, Alaska Pandalus borealis 21.1 0.8 - - -
Mussel M"'y"a edulus 8.7-13.0 1.1-l.3 - - -
Clam: Soft Mya arenaria 1l.4-13.6 1.0-l. 7 - - -

Little neck Paphia staminea 13.5 1.0 - - -
Cockle Cardium corbis 10.1-13.5 0.9-l.4 - - -
Butter SaxiQQilllHi ai a"ntpus 12.8-15.1 l.6 2.8 0. 1 0. 18 0.16 -

Abalone, Alaska Haliotea kamtschat-
kama 17.1 0.7 - - -

11 DATA IN THIS TABLE ARE FROM THE BUREAU S FISHERY TECHNOLOGICAL LABORATORIES. EDI BLE PORT ION OF THE FISH WAS US~~N~OR 
ANALYSIS. IN SOME INSTANC~S ONLY A LIMITED NUMBER OF SAM PLES HAVE BEEN ANALYZED. OTHER DATA ARE BASED ON REA 
ABLY COMPLETE SAMPLING FOR SEASON, LOCALITY OF CATCH, AND THE HARVEST OF SEVERAL D I FFERE NT YEARS. -
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Table 7 - Composition of Some Protein Foods1) 

Food State Portion Food 
Protein Oil Eneri!:Y 

Ounces Calories . . . ( Gr ams ) .. . . 
Bacon-L Canadian Raw 4 262 2 5 17 
iEeef: Hamburger Raw 3 316 19 26 

Porterhouse Boneless 3 293 20 23 
Round Boneless 3 197 23 11 
Rib roast Boneless 3 266 20 20 
Roast Canned 3 189 21 11 

Bluefish Baked 4 19 3 34 5 
Bluefish Fried 5 .3 307 34 15 
Cheese: Cheddar - 1 11 3 7 9 

Cottage - 1 27 6 .1 
Cream - 1 106 2.6 10.5 

Chicken: Broiler Raw, boneless 8 332 44 16 
Roaster Raw, boneless 4 227 23 14 
Fryer, breast Raw, boneless 8 210 47 1 
Fryer lel! Raw boneless 5 159 29 4 

Clams Raw, canned 4 92 14.5 1.6 
Canned 3 44 6.7 0.9 

Cod Raw 4 84 18.7 0.5 
Dried 1 104 23.2 0.8 

Eggs Raw or cooked 1 medium 77 6 5.5 
Flounder Raw 4 78 17 0.6 
Haddock Fried 4 166 22.5 6.3 
Halibut Broiled 4 207 29.8 9 
Pork Raw 3 100 144 4 1 
Herring: Atlantic Raw 4 217 20.8 14.2 

Pacific Raw 4 106 18.8 2 9 
Lamb: Chop Cooked , bonel e ss 3 356 20 30 

Leg Roasted bonel ess 3 230 20 16 
Mackerel: Atlantic Canned 3 155 16.4 9.4 

Pacific Canned 3 153 17.9 8.5 
Milk, whole Raw 3 231 11.9 13.3 
Oysters, meats Raw 3 71.7 6.6 1.7 
Peanuts Roasted 1 cup 805 38.7 63.6 
Peas Green 1 CUD 111 7 8 o 6 
Pork: Ham Cooked , boneles s 3 339 20 28 

Loin Raw boneless 3 284 20 22 
Salmon: Broiled 1 steak 204 33.6 6.7 

King Canned 3 173 16.8 11.2 
Chum Canned 3 118 18.3 4.4 
Silver Canned 3 140 17.9 7.1 
Pink Canned 3 122 17.4 5.3 
Red Canned 3 147 17 2 8 2 

Sardines Atlantic Canned in oil 3 288 17.9 23 
Pilchards, Pacific Canned, natural 3 171 15.1 11.5 

Canned tom . s auce 3 184 15.1 12 6 
Sausage, bologna - 4 252 16.8 18.0 
Frankfurter Cooked 4 283 16.0 23.0 
Scallops Raw 4 89 16.8 0.1 
Shad R a w 4 191 21.2 11.1 
Shrimp Canned, drained 3 108 22.8 1.2 
SWordfish Broiled 1 steak 223 34 2 8 5 
Tuna Canned, oil, drained 3 169 24.7 7.0 

Canned not drained 3 247 20.2 17.8 
Veal: Cutlet Cooked, bonele ss 3 184 24 9 

t-- Roast Cooked boneless 3 193 24 10 
J{ DA ' PP. 92~147. TA OBTAINED FROM U.S.D.A. HANOBOOK NO .8, COMpOS ITION OF FOODS, 
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Since the study of the efficienc y of these unsaturated fatty acids in lowering 
blood -serum cholesterol will move hand in hand with the study on the nutritional 
essentiality of them, our work will allow us to keep abreast of the best present 
thinking by medical science. We therefore also can build on what may be found by 
other research workers with other fats. 

In summary, then, an appealing, high-quality, nutritionally adequate, well-bal­
anced food, available in suitable form for any home or institutional use, gives a 
strong foundation on which to build a program for aiding buoyant national health and 
for combating the inroad of not just one but of numerous types of nutritional dis­
eases. On such a program is a sound and prosperous fishing industry based. 

CANNED TUNA 

Canned tuna is a familiar item in almost every American home and on every 
groceryman ' s shelf. It is economical, excellent nutritionally, easy to prepare, 
and universal in taste appeal. 
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Several species of fish are marketed as tuna, all of which are 
equally desirable to the homemaker. On the PaGific coast, the catch 
includes albacore, bluefin, skipjack, and yellowfin. Bluefin and little 
tuna are taken on the Atlantic coast. Albacore has lighter meat than 
the other s p e c i e s and is the only tuna permitted to be labeled as 
"white meat. 11 The other species are labeled as "light meat" tuna . 

Canned tuna is available in three different styles of pack. The 
pack does not indicate a quality difference, but refers to the size of 
the pieces in the can . 

~ "Fancy orSolidPack"ismarketedin3.!.-, 7-, and 12-ounce cans. 
,. " This style is mechanically cut to convenien~ pIeces and packed in oil. 

This pack is especially adaptable to salads and other dishes where 
chunks of tuna are desirable. It is the moderately-priced pack. 

"Chunk Style" is marketed in 3i-, 6-, 6i-, and 12-ounce cans. This style is 
I mechanically cut to convenient pieces and packed in oil. This pack is especially 
I adaptable to salads and other dishe s where chunks of tuna are desirable. It is the I moderately-priced pack. 

"Flake and Grated Style" is marketed in 6- or ll-ounce cans. This style is 
~echan.ically cut to smaller pieces than the "chunk style" and is also pac~ed in 
011. It lS ex cel l e n t for canapes or sandwiches where the tuna is blended mto a 
paste. It is generally lower-priced than the preceding packs. 

A number of specialty packs are also available such as "tonno 11 consisting 
of solid-meat tuna packed in olive oil and about doubie the amount of 'salt; a "die­
t~tic,1I packed in distilled water for p e 0 pIe who must avoid salt and fat in their 
diets; a baby food; a tuna paste; and others. 

The inexpensiveness and versatility of canned tuna account for this fish being 
the most frequently serv~d canned fish in the United States. One or t~o cans, 0: 
tuna, used as an extender in casseroles or salads, or on sandwiches, wIll proVld 
an adequate serving for six people. 


