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ABSTRACT 
There is an urgent need for thorough and reliable 

information on the lipid content  and fat ty  acid com- 
position of  food. Data on fish lipids (1960 to the 
present) have been collected and evaluated for the 
preparat ion of nutrient  and food composit ion tables 
for this impor tant  commodi ty .  Some factors affecting 
these data include the lack of  standardization in fish 
nomenclature,  cut of  fish, season and location of 
catch, and variability of  methods of analysis. The 
derivation and use of conversion factors relating wt 
percent methyl  ester data in the l i terature to g fat ty  
acid/100 g fish are described. Tabulated data are pre- 
sented for  total  lipid and 14 fat ty  acids in 11 impor- 
tant  finfish. 

INTRODUCTION 
The National Nutri t ion Consortium, Inc., representing 

the American Insti tute of  Nutrit ion, the American Society 
for Clinical Nutrition, the American Dietetic Association, 
and the Insti tute of Food Technology, has proposed a series 
of guidelines for a national nutr i t ional  policy (1). One area 
specified as a means of  attaining the goal of  establishing and 
effectively implementing such a policy is the continuous 
s tudy,  assessment, and accumulation of information related 
to the nutrient  composi t ion of foods. It has been empha- 
sized that  a food and nutr i t ion policy will have to include, 
as necessary components ,  research support  for improved 
methodology for the nutrient  analysis of food and system- 
atic research for collection of nutri t ion data on all currently 

IARS,  USDA. 

known foods (2). These reports (1,2), along with the insti- 
tut ion and widespread use of  nutr i t ional  labeling (3), em- 
phasize the growing need for thorough and reliable informa- 
tion on the nutr ient  composi t ion of  all foods. 

Recognizing that  need, the Nutrient Data Research Cen- 
ter (NDRC) of the Consumer and Food Economics Insti- 
tute at USDA has been actively engaged in collecting, evalu- 
ating, and tabulating food composi t ion data from a variety 
of sources (4,5). An impor tant  result of this work will be 
the establishment of  a Nutrient Data Bank and the public- 
ation of the successor to Agriculture Handbook No. 8 (6). 
More specifically, a group was formed at NDRC in 1973 to 
assemble all available data on the lipid and fat ty  acid con- 
tent  of food (7). 

The nutr i t ional  significance of fish lipids has been the 
subject of extensive reviews (8-12). Particular interest has 
been shown toward the total  lipid content  and the fat ty 
acid composit ion of  fish, especially the long chain, highly 
unsaturated fat ty acids which, as shown in Table I, distin- 
guish fish lipids from the lipids of  most other foods. Al- 
though Agriculture Handbook No. 8 (6) includes data on 
the nutrient composit ion of ca. 100 species of fish, limited 
fat ty acid information is given for only 9 fish. Therefore, it 
is not  only necessary to revise the  given data for fish, but  an 
extensive compilat ion of available fat ty acid data is most 
urgent. The purpose of  this paper is to describe that com- 
pilation for finfish, both  marine and freshwater. 

SOURCE OF DATA 

The major source of data has been the scientific and 
technical l i terature, representing reports from industry,  
governmental agencies, and academic institutions. Because 

TABLE I 

Usual Range of Fat ty  Acids as Wt Percent in Several Food Commodities 

Fat ty  Freshwater  
acid a Butterfat  b Lard b Soybean b Marine fish c fish c 

4:0 
6:0 
8:0 

10:0 
12:0 
14:0 
16:0 
18:0 
20:0  
14:1 
16:1 
18:1 
18:2 
18:3 
18:4 
20:1 
20:4  
20:5 
22:1 
22:5 
22:6 

2.8-4.0 
1.4-3.0 
0,5-1.7 
1.7-3,2 
2.2-4.5 
5.4-14.6 
26-41 
6.1-11.2 
1.2-2.4 
0.6-1.6 
2.8-5.7 
18.7-33,4 
0.9-3.7 

'0.8-3,0 

1-4 2-8 2-6 
20-28 7-11 10-30 10-20 
5-14 2-6 2-6 3-4 

0,3-3 

41-51 15-33 
2-15 43-56 
tr.-1 5-11 

0.3-1 

2-11 7-11 
12-28 18-28 
1-3 4-6 
0.5-1.2 3-5 
0.7-4 1-2 
1-10 1-3 
0,5-4 2-4 
6-14 5-7 
1.5-9 0.5-3 
0,6-3 2.5-4 
8-20 8-20 

aCarbon a toms:double  bonds. 
bFrom ref. 13. 
eFrom ref, 11. 

154 



MAY, 1975 EXLER ET AL: LIPIDS AND FATTY ACIDS OF FINFISH 155 

TABLE II 

Several Species of "Flounder" and Lipid Content of Their Fillets 

Common names  Scientif ic  names Total lipid a Reference  

Dab flounder Hippoglossoides 0.66 17 
Sea dab platessoides 
Long rough dab 
American plaice 

Greybaek flounder Glyptocephalus 0.86 t 8 
Witch flounder cynoglossus 
Grey sole 

Plaice (European) Pleuronectes 1.16 19 
ptatessa 1.5 20 

Yellowtail flounder Limanda 1.20 21 
Rusty dab ferruginea 
Longhead dab 

Winter f lounder Pseudopleuronectes 1.4 22 
Blaekback flounder americanus 
Lemon sole 

apereent of sample. 

TABLE III 

Total Lipid Content of Steaks from Different Portions of Fish 

Total lipid 
(percent of sample) 

Fish Thick steak Tail steak Reference 

Haddock a 0.71 0.77 29 
Pacific halibut b 0.9 0.7 30 
Cod e 0.96 1.15 31 
Cod 0.92 1.17 32 
Atlantic halibut, whole d 3.1 1.2 33 
Atlantic halibut, white t. 14 0.74 33 
Atlantic halibut, dark 8.5 3.9 33 
Pink salmon e 4.3 2.7 34 
Coho salmon f 7.76 3.41 35 
Atlantic mackerel, winterg 18.8 12.6 36 
Atlantic mackerel, summer 3.2 4.9 36 

aMelanogrammus aegleftnus. 
bHippoglossus stenolepis. 
CGadus morhua. 
dHippoglossus hippoglossus. 
eOncorhynchus gorbuscha. 
fOncorhynchus kisutch. 
gScomber scorn brus. 

of the backgrounds of the authors (nutrition, food science, 
biochemistry, and analytical chemistry), the approaches 
taken in the papers have varied, and the information re- 
ported has not  always been in a form readily useable for 
food composit ion tables. Therefore, careful evaluation of  
the data as to their ultimate usefulness for food composi- 
tion tables was often necessary. 

At present, the fatty acid composition of  various cuts of  
over 100 different species of  finfish has been recorded on 
almost 500 separate data work sheets (CFE Form 22). Ca. 
one-third of  the reports that were recorded were published 
in the U.S., one-fourth in Japan, and one-fourth in Canada 
and England; and, of the remainder, no single country con- 
tributed greater than 3%. 

DATA AND RELATED PROBLEMS 

Considering that over 500 data work sheets already have 
been recorded and the number of reprints that are antici- 
pated in the future, it would seem that there are sufficient 
data with which to work. However, because of the different 
sources of data (country, type of journal, background of 
researcher, etc.), the reports are useful only to varying de- 
grees. Some of the limitations in the data are considered 
below. All data, unless otherwise noted, are for raw, fresh 
fish; only limited data are available for processed fish prod- 

ucts. Fish with less than 5% fat are lean, and those with 

greater than 5% are fat. 

Nomenclature 

Both the scientific and common names of the given 
species of  fish were recorded. Unfortunately,  there has been 
some confusion due to the lack of  standardization in the 
nomenclature of  fish. For example, rock or rockfish 
(Morone saxatilis), common to the Chesapeake Bay area, is 
actually a striped bass and is distinct f rom the various 
species of rockfish (Sebastodes spp.) indigenous to the West 
Coast of the U.S. Albacore, the white meat canned tuna, 
has been classified variously as Germo alalunga, Thunnus 
germo, and Thunnus alalunga, the last being the most re- 
cently used (14-16). Several species of "f lounder ,"  their 
alternate common names, and the total lipid content of 
their fillets are given in Table II, It is clear that some form 
of agreement must be reached in the naming of  fish. 

The National Marine Fisheries Service, National Oceanic 
and Atmospheric Administration, U.S. Department of Com- 
merce, is currently responsible for the market nomenclature 
of fish and fishery products (23,24). Until such time as that 
nomenclature is standardized, several useful references 
(25-28) will be used for species identification. 
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TABLE IV 

Seasonal Variation in Lipid Content of Mackerel (Scomber seombrus) 
Caught off Northeast and Northwest Atlantic (7) 

Total lipid (percent of sample) 

Northeast Northwest  

Fil let /whole Fillet Light meat References 

Spring 16.1-19.1 8 2.2-4.9 36,40,41 
Summer 3.9-9.1 - 4.6-7.6 40-42 
Fall 9.9-14.3 8.6-25.5 10.2-18.8 36,40,41,43 
Winter  15. %24.1 - - 40,42 

TABLE V 

Seasonal Trends in Fat Metabolism and Sexual Cycles of 
Fish from Mediterranean Sea (47) 

Season 

Activity Heat-loving fish a Cold-loving fish b 

Fat deposition Summer and fall Spring and summer 
Fat consumption Winter and spring Fall and winter 
Sexual maturation Spring Fall 
Spawning Summer Winter 

aAnchovy (Engraulis encmsicholus) and red mullet (Mullus barbatus). 
bSprat (Sprattus phalericus) and sardine (Sardina pilchardus). 

TABLE VI 

Effect of Type of Pack upon Lipid Composition of 
YeUowfin Tuna (Thunnus albacares) (21) 

Lipid composition a 
Lipid component Brine pack Oil pack 

Total  lipid 1.38 14.49 
Linoleic acid (C 18:2) 0.4 31.2 
Eicosapentenoic  acid (C 20: 5) 12.6 4.6 
Docosahexenoic acid (C 22: 6) 32.3 23.3 

aTotal lipid given as percent of sample. Fatty acids given as per- 
cent of total fatty acids. 

Portion Analyzed 

The total lipid content  and fatty acid composition vary 
with the cut of the fish. In general, tail steaks contain less 
lipid than thick steaks ahead of the dorsal fin, except for 
lean fish (12). This variation is shown in Table III for both 
lean and fat fish. The dark muscle of cod (Gadus morhua), 
a lean fish, contains 3 times as much lipid as does the light 
muscle (37); and, in the Baltic herring (Ctupea harengus), 
the ratio is ca. 4.5 to 1 (38). Generally speaking, the 
"notch"  flesh at the dorsal and ventral fins, the lateral line 
tissue, and the belly flap are all higher in total lipid content 
than the relatively lean white muscle. 

The lack of uniformity in the description of the tissue 
extracted has caused some confusion and uncertainty in t h e  
comparison of data from several sources. Where the descrip- 
tion of the cut of fish has been reported as tissue, flesh, 
meat, or muscle, it has been assumed that the portion re- 
ferred to is fillet. Wherever possible, other information will 
be related to the various market forms of fish with which 
the consumer is familiar. 

Season of Catch 

Those lean fish in which the total lipid is predominantly 
phospholipid show very little seasonal variation in their 
flesh lipid. For example, the range of total livid content  for 
cod fillet is 0.6-0.8% (39); and, for haddock (Melano- 
grammus aeglefinus), the reported range is 0.7-0.8% (29). 
However, the livers of these lean fish, which serve as storage 

depots for triglyceride, exhibit a much greater variation in 
total lipid content,  with cod liver increasing from a low of 
15% in spring to a high of 75% in fall (39). 

The fat fish which store triglycerides in their flesh are 
reported to have a maximum total lipid content  in the sum- 
mer when food is plentiful. Total lipid decreases in fall and 
winter to a minimum value in late winter and then begins to 
increase in the spring (12). However, in assembling the liter- 
ature data, exceptions to this trend were observed. Table IV 
shows accumulated data on Atlantic mackerel (Scomber 
scornbrus), as summarized by Kinsella, et al. (7). Whole 
Lake Michigan alewife (Alosa pseudoharengus) have their 
lowest total lipid content  in early summer and their highest 
in the fall (44). Herring fillet (38) and frozen whole herring 
(45) exhibit a similar variation with minimum values for 
total lipid in spring and maximum values in late fall. It has 
been suggested by Leim (46) that the lipid content in 
herring depends upon the availability of food and sexual 
maturation, total lipid being lowest prior to and during 
spawning and highest during the months of active feeding. 

In studying fish from the Mediterranean Sea on the basis 
of their trends in fat metabolism and sexual development, 
Sliul 'man (47) distinguished between heat-loving and cold- 
loving fish (Table V). The environmental temperature dif- 
ferences influence the amount of total lipid deposited with 
a range of 5-6% for heat-loving fish and 16-24% for cold- 
loving fish. One species of pilchard (Sardinella aurita) in- 
habiting the northern and southern ends of the Meditar- 
ranean exhibits both trends depending upon the location. 
Because of the variability of total lipid, it is important  that 
both season and location of catch be reported, since this 
information is useful for arriving at yearly average values. 

Methods 

Major problems have arisen from the methods used in 
sampling and analytical procedures. Usually, sampling was 
from a pool of several fish or from a selected number  of 
individual fish from which an average value was determined. 
Frequently a single fish caught at a given location and sea- 
son was the basis of reported data. Therefore, published 
data must be evaluated very carefully. 

Most samples studied were raw, fresh fish, although oc- 
casionally whole animals, or their flesh, were frozen, can- 
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TABLE VII 

Sample Data Used in Calculation of Conversion Factors 

157 

Fish, description TL a TG b pL c Fd Reference 

Atlantic cod, fillet 0.75 7.7 86.2 0.69 37 
(Gadus morhua) 

Atlantic cod, flesh 0.61 6.4 87.3 0.69 53 
Atlantic herring, whole 16.4 92.6 6.9 0.94 54 

(Clupea harengus] 
Baltic herring, fillet 4.6 71.9 25.0 0~87 55 
Cornish mackerel, flesh (Dec.) 24.1 94.1 3.5 0.92 40 

(Scomber scombrus) 
Cornish mackerel, flesh (June) 9.1 87.2 9.7 0.90 40 

aTotai lipid (TL) as percent of sample. 
bTriglyceride (TG) as percent of total lipid. 
ephospholipid (PL) as percent of total lipid. 
dFactor (F) = TG (decimal) x 0.956 + PL (decimal) x 0.72. 

ned,  or dr ied pr io r  to  analysis .  F reez ing  for  re la t ively  sho r t  
per iods  and  cann ing  have l i t t le  e f fec t  u p o n  f a t t y  acid com-  
pos i t i on  (1 1). F lavor  a l t e r a t ions  r e n d e r  f ish un f i t  for  h u m a n  
c o n s u m p t i o n  be fo re  o x i d a t i o n  al ters  f a t t y  acid c o m p o s i t i o n  
(10) .  Cod fil lets f rozen  for  9 m o n t h s  at  -12 C showed  a 
decrease  in phospho l ip id s ,  a s l ight  decrease  in t r ig lycer ides ,  
and  a c o r r e s p o n d i n g  increase  in  f ree  f a t t y  acids (37) .  In a 
s t udy  of  f o u r  species o f  t u n a ,  i t  was f o u n d  t h a t  cann ing  
re su l t ed  in  n o  s ignif icant  r e d u c t i o n  o f  u n s a t u r a t i o n  (15) .  
S igni f icant  changes  in f a t t y  acid c o m p o s i t i o n  were caused 
by  cann ing  in  vegetable  oil whose  c o m p o s i t i o n  m a s k e d  t h a t  
of  the  f ish oil  (Table  VI).  I t  is e x p e c t e d  t h a t  some  al tera-  
t ion  of  l ip id  c o m p o s i t i o n  du r ing  d ry ing  o f  f i sh  occurs  be-  
cause o f  t he  large a m o u n t  of  easily ox id ized  p o l y u n s a t u -  
r a t ed  f a t t y  acids p resen t  in  f ish.  

The  cho ice  of  e x t r a c t i o n  m e t h o d  m u s t  t ake  in to  con-  
s ide ra t ion  t he  p resence  of  polar  l ipids in f ish t issue,  es- 
peciaUy in  lean f ish.  The  m o s t  re l iable  da ta  are der ived f r o m  
the  use of  a t w o  so lvent  sys t em for  t he  e x t r a c t i o n  o f  t o t a l  
l ipid (18 ,48 ,49 ) .  Ca. one-ha l f  of  t he  da ta  r eco rded  was 
based  u p o n  th i s  m e t h o d ;  t he  o t h e r  ha l f  us ing  d i f f e ren t  or  
u n k n o w n  m e t h o d s .  U n f o r t u n a t e l y ,  i n f o r m a t i o n  in t he  l i ter-  
a tu re  o n  t h e  m e t h o d s  used  is n o t  a lways  de ta i led  e n o u g h  to  

ind ica te  t he  re l iab i l i ty  of  t h e  data .  This also appl ies  equal ly  
for  t he  f r a c t i o n a t i o n  o f  t o t a l  l ipid i n to  classes, t he  saponi f i -  
ca t ion  of  the  t o t a l  l ipid ex t r ac t  or  i ts  classes, and  the  p repa -  
r a t ion  o f  f a t t y  acid m e t h y l  esters .  

The  s epa ra t i on  o f  the  f a t t y  acid m e t h y l  es ters  by  gas 
l iquid c h r o m a t o g r a p h y  and  the  s u b s e q u e n t  i den t i f i c a t i on  
and  q u a n t i f i c a t i o n  of  peak  areas have resu l ted  in a b u n d a n t  

TABLE VIII 

Conversion Factors (F) Based upon 
Total Lipid (TL) Content of Fish (7) a 

TL TG PL F 

0.65 - 92.3 0.66 
0.70 7.1 85.7 0.68 
0.80 18.8 75.0 0.72 
0.90 27.8 66.7 0.75 
1.00 35.0 60.0 0.77 
1.25 48.0 48.0 0.80 
1.50 56.7 40.0 0.83 
1.75 62.9 34.3 0.85 
2.00 67.5 30.0 0.86 
2.50 74.0 24.0 0.88 
3.00 78.3 20.0 0.89 
3.50 81.4 17.1 0.90 
4.00 83.8 15.0 0.91 
4.50 85.6 13.3 0.91 
5.00 87.0 12.0 0.92 

aAssuming that phospholipid (PL) content was 0,6 g/100 g 
edible portion, sterols (cholesterol) were 0.05 g/100 g edible por- 
tion, and conversion factors of 0.956 and 0.72 were used for tri- 
glycerides (TG) and phospholipids, respectively. 

da ta  on  t h e  f a t t y  acid c o m p o s i t i o n  of  f ish.  Because o f  t he  
wide va r ia t ion  and  the  degree o f  u n s a t u r a t i o n  of  f ish f a t t y  
acids,  exac t  detai ls  of  t he  ana ly t i ca l  p r o c e d u r e s  shou ld  be  
given in  all papers  (50-52) .  These  deta i ls  s h o u l d  inc lude  
desc r ip t ion  o f  l iqu id  phase ,  solid s u p p o r t ,  size of  c o l u m n ,  
t e m p e r a t u r e s ,  car r ier  gas, f low ra te ,  sample  size, t y p e  o f  
de t ec to r ,  m e t h o d  of  peak  area d e t e r m i n a t i o n ,  and  s t anda rds  

TABLE IX 

Lipid Data on Commercially Important Finfish 

Fish 

Common name Scientific name Cut 
Total 
lipid a 

Channel catfish Ictalurus Fillet 
punctatus 

Atlantic cod Gadus morhua Fillet 
Yellow flounder Limanda ferruginea Fillet 
Haddock Melanogrammus Fillet 

aeglefinus 
Atlantic halibut Hippoglossus Fillet 

hippoglossus 
Atlantic (Baltic) herring Clupea harengus Whole 
Atlantic mackerel Scomber scombrus Fillet 
Ocean perch Sebastes rnarinus Fillet 
Red (sockeye) salmon Oncorhynchus Fillet 

nerka 
Albacore tuna Thunnus alalunga White meat 
Whiting (silver hake) Merlucctus Fillet 

bilinearis 

3.6 

0.73 
1.2 
0.66 

1.1 

16.4 
12.6 

2.5 
8.9 

8.0 
3.8 

Conversion 
factor b 

(0.90) 

0.69 
(0.80) 
0.61 

0.78 

0.94 
0.93 

(0.88) 
(0.93) 

(0.93) 
(0.91) 

apercent of sample. 
bValues imputed from Table VIII are in parentheses. 
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used for identification of fatty acids. Publication of such 
information will facilitate comparison of data from differ- 
ent sources. 

Lipid Data 
The type of data reported varied considerably from one 

source to another. For some fish, only total lipid, lipid class 
composition, or fatty acid methyl ester wt percent was 
given. In such cases, it was necessary to combine the data 
from several sources, thus incurring the risk of using infor- 
m a t i o n  o b t a i n e d  by employing different analytical 
methods. Complete data from a single reference (from total 
lipid content to fatty acid composition with adequate 
description of methods) were most useful in calculating the 
amounts of fatty acids in either total lipid or edible portion 
of food. 

Because of inadequate description and poor analytical 
methods, good data were not  always readily available, and 
it sometimes was necessary to record data of questionable 
reliability. These limited data were used when they could 
be compared with reliable information;  but, where no com- 
parison was possible, such data were not  used. It is hoped 
that future research will enable the gaps to be filled in. 

Calculations 

The method of calculating either g fatty acid (FA)/100 g 
fish or g fatty acid/100 g total lipid (TL) necessitates the 
derivation of a reasonable factor (F) relating the total 
amount of fatty acids to a given quantity of total lipid, i.e. 
g total fatty acids/g total lipid. This factor is calculated 
easily where lipid class composition is given, and the calcu- 
lation is based upon the facts that, on the average, 1 g 
triglyceride (TG) contains 0.956 g fatty acid and 1 g phos- 
pholipid (PL) contains 0.72 g fatty acid, With the percent 
of total lipid expressed as a decimal, the calculation in- 
volved is as follows: 

T G  x 0 . 9 5 6  + P L  x 0 . 7 2  = F ( d e c i m a l ) .  

Sample data are given in Table VII. 
Where specific data are not  available for performing 

these calculations, other methods of arriving at reliable fac- 
tors must be employed. A preliminary estimation of fac- 
tors, as appeared in a recent paper (7), is shown in 
Table VIII. The procedure is being revised, and a detailed 
description will appear in a future publication. 

The factor is used to convert fatty acid methyl ester data 
to values suitable for food composition tables. It is assumed 
that, because the average fatty acid mol wt in fish lipid is 
relatively high, the methyl ester data can be used as corres- 
ponding to fatty acid wt percent. Calculations then proceed 
as follows: 

Fx FA=gFA/100gTL 
F x FAx TL (decimal) = g FA/100 g fish 

It iS these final values that are in the forms useable for food 
composition tables. 

PRELIMINARY TABLES 
Tables IX and X represent an interim summary of data 

accumulated on 11 important finfish in terms of both vol- 
ume and value of landings (27). All of the fish are marine in 
origin, except for the freshwater channel catfish (Ictalurus 
punctatus), and the data on red salmon and albacore tuna 
include some analyses on samples canned as dietary pack 
(without vegetable oil). 

The common and scientific names of the various species, 
together with pertinent data, appear in Table IX. Cuts of 
fish are related to the consumer recognizable market forms, 
with whole herring and white meat albacore being the only 
exceptions to the standard fillet. Values for total lipid and 
fatty acid composition were averaged from as much infor- 
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mat ion  as was available over  a range of  seasonal  and geo- 
g r a p h i c  data;  the  results ,  t he re fo re ,  r epresen t  year ly  
averages f rom a variety of  sources.  A l though  i n f o r m a t i o n  
on  some fish was f r o m  a l imi ted  n u m b e r  o f  references  and 
represents  a res t r ic ted  compos i t i on ,  the  data are inc lude  
here for  compara t ive  purposes .  Fac tors  were calculated,  
where possible ,  f r o m  data on  lilSid class compos i t i on .  O the r  
factors ,  in paren theses ,  were derived f r o m  to ta l  lipid data 
by using the  m e t h o d  shown  in Table VIII.  

The a m o u n t s  of  the  14 mos t  c o m m o n l y  occurr ing  f a t t y  
acids in fish are given in Table X. Al though  some  are only a 
few pe rcen t  o f  the  to ta l  f a t ty  acids,  t hey  are nut r i t iona l ly  
impor t an t ,  because they  be long  to the  l inoleic and l inolenic  
families of  f a t ty  acids wi th  double  b o n d s  loca ted  six and 
three ca rbon  a toms  f r o m  the  m e t h y l  te rminal  end  of  the  
chain,  respect ively .  The des ignat ion  " o t h e r "  refers to  those  
un iden t i f i ed ,  o d d - n u m b e r e d ,  b ranched  chain ,  or  m i n o r  
c o m p o n e n t s  no t  inc luded  in the  list o f  major  acids. Because 
o f  the  low c o n t e n t  o f  to ta l  l ipid in some fish, the  data on  
g fa t ty  ac id /100  g fish are given to 2 significant  figures. 

It is h o p e d  tha t  this  article,  by summar iz ing  the  p rob-  
lems involved in the  accumula t ion  of  data,  will s t imula te  
much  needed  research  and publ ica t ion  o f  useful and com- 
plete i n f o r m a t i o n  on  the  l ipid c o m p o n e n t s  of  fish. Such 
i n fo rma t ion  would  fu r the r  the  es tab l i shment  of  a Nut r i en t  
Data Bank and  the  revision of  food  c o m p o s i t i o n  tables  and 
benef i t  nu t r i t ionis t s ,  f o o d  scientis ts ,  and the  consuming  
public.  
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