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Introduction

The Tally acid pallern  of I'als from 
animal and vegelable origins widely 
differ in chemical composition. The 
animal fa l consists of m ainly the 
saturated fatty acids, while vegetable 
oils con ta in  la rger am ounts of 
unsaturated fatty acids. Also the per 
cent com position of different fatty 
acids in animal fats like beef, mutton, 
chicken, butter, ghee and of vegetable 
oils like soybean, rapseed, sesame, 
palm varies in different countries due 
to geographical condition^'2. it is also 
im portant to know the chem ical 
nature of fish oil fatty acids for the 
e va lu a tio n  o f the n u tr it io n a l 
significance of fatty acids in fish oil. 
As because m arine fish oils are 
reported to have the ability to lower 
blood cholestero l levels in both 
human and experimental animals, 
researchers are interested to know 
the fatty acid com position of fish 
oils3.

A lthough  other factors  may be 
involved'^, the effect of fish and other 
polyunsaturated  oils in lowering 
serum cholesterol appears to be 
largely due to their abundant supplies 
of polyunsaturated om ega -3 fa tly  
acids. The per cent composition of 
Bangladeshi fish oils has not been 
studied. The persent investigation 
deals with the fatty acid composition 
of body oils of sweet water fish in

Bangladesh. The data are compared 
with those of meats, fats and oils 
available in the local market.

Materials and Methods

Medium size sweet water fishes like 
hilsa, pangas, tengra, pabda, shing, 
shrimp, magur, khalla payesha, mola, 
}waire, koi, puti. katla, shole, tilapia, 
sarputi and ruhi were purchased fresh 
frozen from  local m arkets between 
February, 1988 to Januaiy, 1989. Beef 
and mutton fats from different parts 
of the body, medium size chicken, 
and fats and oils such as vanaspati, 
ghee, butter oil, palm oil, soybean oil, 
sesame oil, mustared oil were also 
purchased from local markets. Edible 
portions from  individual fish and 
chicken, and also individual beef and 
mutton were grinded and lOg of 
sam p les  w ere  e x tra c ted  w ith  
ch loroform : m ethanol (2:1), and
processed according to the method of 
Slover et al^. Finally an aliquot (10 ml) 
of the total extract in triplicate was 
taken in small test tubes and dried 
under nitrogen. Heptadecanoic acid 
was added to each sample as an 
internal standard. Fish and meat 
samples were saponified with 12.5 ml 
of 6% alcoholic potassium hydroxide 
per g of dried sample by refluxing for 
one hour. In case of fats and oils, the 
sam ples were re flu xed  fo r  45 
m inutes. A fter saponification, the 
volume of the sample was doubled by
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adding d istilled water. Nonsaponi- 
fiable fractions were then extracted 3 
times using 15 to 18 ml of n-hexane. 
The residue containing the potassium 
salt o f fatty acids was saponified with 
6N Hcl. The free fatty acids were 
extracted with n-hexane similarly 
as in the case of non-saponifiable 
matters. The fatty acids were then 
m ethyla ted  w ith  boron  tr iflo rid e  
methanol according to the method of 
Morrison and Smith® and fatty acid 
pattern determ ined by gas liqu id 
ch rom atography (Pye Unican, GC 
304). A  glass column, l500mmX4mm 
o f 10% DEGS on 100-120 mesh 
Diatomite CAW, was used. Nitrogen 
was used as the carrier gas at flows of
32 ml/min. The colum temperature 
was different for different types of 
sam ples. In jec to r and d etec tor 
tem peratu re  w ere sam e fo r all 
samples. The standards were carried 
out through the same procedure. The 
am ount o f each fa tty  acid  was 
quantitated by triangulation method
and each fatty acid was expressed as a 
percentage of the total sum.

Results
The fatty acid percentage com posi­
tion of body oils of fresh water fishes 
are shown in table 1. There were 
difference in percentage composition 
o f individual fatty acids among the 
fishes studied. The distribution of 
oleic acid (18:1), for example, which 
is generally thought to be the most 
common monoenoic acid in fish oil, 
varied from 10.4 in khalla payesha to 
40.4% in sarputi. Linoleic acid (18:2) 
varied from 0.7 in hilsa to 13.8% in 
puti. The highest amount of linolenic 
acid (18:3) was observed in mola 
(9.7%) and the lowest in hilsa body oil 
(0.8% ). Rather larger am ounts of

palmitoleic acid (16:1) were found in 
khalla payesha (17.4%), ruhi (15.7%), 
hilsa (13.2%), and pangas (12.1%). 
D ocasahexanoic acid (22:6) was 
observed only in five fishes and the 
highest amount was present in katla 
(4.6%), while ruhi contained only 
0.8% of the total fatty acids, hi case of 
saturated fatty acids, palm itic acid 
(16:0) was usually about 23 to 25% of 
the total, but fishes like tengra 
contained higher (31.6%) and shole 
had lower (18.0%) 16:0 fatly  acid, 
stearic acid (18:0) apparently ranged 
from 8 to 12% of the total.

There  w ere a lso va ria tion s  in 
p ercen tage  p rop o rtion s  o f the 
individual fatty acids among the fats 
from beef, mutton and chicken (Table 
2). The h ighest d ifferen ce  was 
observed  in stearic  acid (18:0), 
Mutton, chicken and beef contained 
36.1, 20.8 and 15.8% stearic acid, 
respectively. A ll the meat samples 
contained good amounts of 18:1 acid 
(beef,31.7%; mutton, 31.5%: chicken, 
28.9%), The h ighest am ount of 
linoleic acid (18:2) was observed in 
ch icken  (13.5% ) and lowest in 
mutton fat (3.6%). Arachidonic acid 
(20:4) was found in beef (4.1%) and 
chicken fat (3.1%) only.

Palmitic acid (16:0) was observed in 
larger percentage p roportions in 
palm oil (37.6%), butter oil (30.2%), 
ghee (25.8%) and vanaspati (22.4%) 
than in vegetable oils like soybean 
(10.8%), sesame (9.3%) and mustard 
oil (4.0%) (Table 3). Sim ilar results 
were observed in case of stearic acid 
(18:0). On the other hand, soybean 
(5 6 .3% ), sesam e (41 .6% ) and 
mustard oil (18.5%) contained higher 
am ou n ts  lin o le ic  (1 8 :2 ) acid  
compared to vanaspati- (16.2%), ghee 
(13.4%), palm oil (11.4%) and butter
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Oil (4.6%). Linolenic acid (18:3) was and oils analyzed, only mustard oil
found in mustard oil (10.7%), soybean contained eicosenic (20:1) and eracic
oil (6.7%), sesame oil (0.54%), and (22:1) acid.
also in ghee (1.45%). Among the fats

Table 2. Fatty Acid Composit ion of Beef, Mutton and Chicken^

Fatty acid Beef fat Mutton fat Chicken (meal)

C __ 0.20 --
8:0

C 0.25 -- 0.36
10:0

C 0.25 --
12:0

C 2.98 1.54 1.49
14:0

C 18.34 17.18 20.42
16:0

C 3.64 2.45 5.42
16.:1

C 15.81 36.07 20.79
18:0

c 31.76 31.53 28.92
18:1

C 5.40 3.59 13.56
18:2

c 1.30 1.74 1.20
18:3

C 4.13 -- 3.13
20:4

C Trace --
22:0

^There were no peaks observed for C20:0: C20:i: C22:l and C22:6 in beef, mutton and
chicken.

Table 3 . Fatty Acid Composition of Fats and OHŝ

Fatty Fats and oils
acid Vanaspati Ghee Butter Palm Soybean Sesame Mustard

oil oil oil oil oil

^8:0 0.11 0.30 - - - -

ClO.O -- 0.61 1.37 Trace -- --
Cl 2:0 Trace 0.57 2.40 0.21 — --
Cl4:0 0.45 3.86 5.14 1.25 0.09 --
^16:0 22.39 5.85 30.19 37.58 10.80 9.27 3.98

^16:1 .. 1.25 1.20 -- - 0.14 Trace

^18:0 12.52 7.00 10.62 4.16 3.95 6.49 1.52

Cl8:l 48.40 35.49 27.12 45.39 22.13 41.91 44.78

^18:2 16.24 13.43 4.61 11.42 56.31 41.65 18.47

^18:3 1.45 -- — 6.72 0.54 10.75

^20:1 -- -- - - - 5.69

^22:1 - -- -- - - "" 14.80

4̂:0 and ^6:0 fatty acids in butter oil and ghee could not be detected. There were no peaks found_____
c * c

for ^20:0' 20:4’ and 22:6 among the fats and oils analysed.
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Discussion

The per cent com position of I'atty 
acids of body oils of fishes of different 
countries was compared by Gruger^. 
He concluded that the fatty acid 
com position  varies not only from 
species to species, but often to an 
even greater extent from one fish to 
another of the same species. Lovern^ 
and Swain^ mentioned that geogra­
phic locations of catch and seasons of 
the year m ay be related to the 
proiJortions of fatty acids of fish oil. In 
our study, we also obsei-ved individual 
fatty acid variation from one species 
to another species. We did not find 
any 20:5 acid, which is available in 
marine fishes. Small amounts of other 
higher chain fatty acids such as 22:0, 
22; 1. 22:6 were obsei*ved in few 
fishes only. Natural oils in marine 
plant life, planktonic crustacea, and 
other planktons are consumed by the 
fish in varying degrees depending on 
feeding habits^. Feeding habits of fish 
can vary according to such factors as 
availability of food, which may be a 
geographic factor, periods of fasting 
and swarwning cycles. K lenk and 
E berh agen ^ ’® isolated from marine 
plankton a group of polyunsaturated 
fatty acids, which are like those found 
in fish and marine animal oils. Kelly et 
al^. reported that fishes fed a diet 
containing other fish oil, the fatty 
acids of the fresh water species 
changed to resemble the dietary fish 
oil. O lley and Uuncan^O showed 
coni])arisons between summer and 
winter catches, whereby the amount 
of 22:6 acid was nearly doubled from

one time of the year to the other. In 
our study, we analyzed fatty acids of 
different fishes al different times of 
the year. On average, a trend was 
evaluated by com paring with the 
results of marine water fish oils that 
the distinctive points in Bangladeshi 
fresh water fish oils are the small 
proportions of unsaturated C22 acids, 
th e re d u ce d  p ro p o t io n s  o f 
unsalurated C20 acids, increased 
proportions o f palm itic (16:0) and 
stearic (18:0) acids, and in most of 
the cases w ith predom inance of 
unsaturated C 18 acids. The differen­
ces between marine and fresh water 
fish oils are conditioned by biological 
species factors or by differences in 
food and environment (e.g. salinity, 
climate or seasonal) conditions. The 
differences between marine and fresh 
water fish oils may largely result from 
differences in their dietaiy fats.

The number and kind of fatty acids of 
meats, fats and oils collected from 
local markets were similar, but the 
per cent composition of fatty acids 
was sligh tly d ifferent w ith those 
reported by Cocks and Rede^^, and 
Kuksis^^ Hilditch and W illiams 

explained that the variation in the 
amount of fatly acids in vegetable oils 
is due to the variety  o f seeds, 
conditions of plant growth, and in 
animals due to differences in age, 
diet, and part of the body from whicii 
the fat is derived.

It may be concluded from the data 
presented in the present paper that

31



Bangladesh j. Nulr. Vol.3, No.l & 2, Dcc. 1989-Junc 1990

fish Oils contain  more long chain 
unsaturated fatty acids compared with 
those found in meats, fats and oils. 
However, total unsaturated fatty acids 
is highest in vegetable oils.

Summary

Fatty acid compositions of body oils ol 
sweet water fishes like hilsa, pangas, 
tengra, pabda. shing, shrimp, khalla 
payesha, mola, ywaire, koi, puti, ruhi, 
katla, shole, tilapia, and sarputi were 
d e te rm in e d  by ga s  l iq u id  
chromatography. Other sources of fats 
and oils such as beef, mutton, 
chicken, vanaspati, ghee, butter oil, 
palm oil, soybean oil, sesame oil and 
mustard oil were also analyzed and 
comj^ared with those of fishes. Short 
chain fatty acid like capiylic acid 
(8:0) was not obsei-ved in any fishes 
studied, capric(10:0) and lauric (12:0) 
acids were available in small amounts 
in some fishes, meats, fats and oils. 
Sesame and m ustard oil did not 
contain myristic acid (14:0). Fishes, 
meats, vanaspati, ghee, butter oil and 
palm oil contained almost sim ilar 
amounts palmitic acid (16:0), but less 
values of this acid were observed in 
vegetable oils. H igher amounts of 
stearic acid (18;0) were found in 
meats as com pared with those of 
fishes and most of the fats and oils. 
The most abundant fatty acid in fishes 
was oleic acid (18:1). However, per 
cent com position of oleic acid was 
found higher in meats, fats and oils as 
com pared  w ith  those o f fishes. 
Soybean (56.3%) and sesame (41.6%) 
oil contained maximum amounts of

linoleic acid (f8:2). However, mustard
oil, vanaspati, ghee, palm oil, puti and 
koi also had good amounts of this 
acid. Linolenic acid (18:3) was found 
in meats, vegetable oils, and in most 
of the fishes studied. Mustard oil and 
most of the fishes studied contained 
eicosenoic acid (20:1). Eracic acid 
(22:1) was found only in mustard oil 
and pangas. Arachidonic (20:4) and 
decasohexanoic acids (22:6) were 
only observed in some fishes. It is 
concluded that fishes contained more 
long chain unsaturated fatty acids.
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