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Abstract

Oil samples collected from three fishes namely Sting Ray (Dasyatis uarrnak),
Anchovy (Setipinna taty), and Eel (Congresox talabonoides) from the Bay of Bengal
were analyzed to determine their fatty acid composition with the aid of Gas Liquid
Chromatography (GLC). The saturated fatty acid contents were 52.95, 45.28 and
52.29 %; and the unsaturated fatty acid contents were 43.97, 54.72 and 33.39 % in D.
uarnak, S. taty and C. talabonoides respectively. The highest polyunsaturated fatty
acid content wasfound in S. taty (13.65 %) and the lowest wasin D. uarnak (8.06 %).
The -3 fatty acid contents were 4.58, 3.65 and 9.91 % and the -6 fatty acid con-
tents were 3.48, 10.00 and 5.50 % in D. uarnak. S. taty and C. talabonoides respec-
tively. Two essential fatty acid linoleic acid (4.12 %) and arachidonic acid (5.32 %)
contents were found higher in S. taty whereas another essential fatty acid linolenic
acid (8.98 %) found higher in C. talabonoides. Another important polyunsaturated

fatty acid eicosapentaenoic acid (2.12%) found higher in D. uarnak.

Introduction

Bangladesh is blessed with diversified aquat-
ic wealth including fatty fishes in the Bay of
Bengal. Several research reports stated that
this area is rich in plankton, shrimps and
commercia fishes.! From FAO species sur-
vey report; it was known that 475 species of
fish belonging to 138 families existed in this
water.2 The present population growth
(2.2 %) will require the total fish supply to
increase by about 300,000 Mt. annually just
to matntain the current lavel of average per
capita fish consumption, which results over

fishing of commercially important fish
species.® Fish is important not only for its
protein but also for its cil. Marine fish ail is
rich in vitamin A and D and polyunsaturated
fatty acid especidly -3 fatty acid having
properties of lowering blood pressure and
cholesterol and thus preventing cardiovas-
cular and rena diseases.* Marine fish ail is
also important for its essential fatty acid
required for normal metabolic function.
Marine fish ail is superior to fresh water ail
and vegetable oil due to its higher content of
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polyunsaturated fatty acid especially C,, and
C,, seriesand is received increasing attention
in recent time.>®

There are few reports on fatty acid composi-
tion of less and/or unutilized marine fishes
like ray fish, flat fish, shark, ed, etc. in the
Bay of Bengal. This report will increase the
information of fatty acid composition of oils
of the three marine fishes namely Sting Ray
(Dasyatis uarnak), Anchovy (Setipinna taty)
and Eel (Congresox talabonoides) as well as
their nutritional value and commercial
importance for better utilization of these
three species.

Materials and Methods
Raw materials collection

The fish species of the Bay of Benga were
collected from fishery ghat, Chittagong.

Fat extraction

The fish oil samples were extracted from
Sting Ray (D. uarnak) liver, Eel (C.
talabonoides) body muscle and Anchovy (S.
taty) body muscle by solvent extraction
method.>®

Saponification and esterfication

Oil samples were then saponified with
methanolic potassum hydroxide and with
hexane and evaporated to dryness.* The dried
saponified materials were esterified with
benzoic acid and boron-trifluoride methanol

41(1-2) 2006

complex and extracted with hexane and con-
centrated to a suitable volume.*

Standard

Standard methyl esters of fatty acids were
procured from E. Mark and Sigma in dry
condition in ampoules. The ampoules were
broken and methyl esters were dissolved in
petroleum ether. The mixture containing
methyl esters of 11 fatty acids namely
Caprylic (Cg), Capric (Cio), Lauric (Cyzp),
Myristic (Cyi40), Pamitoleic (Ciq4), Stearic
(Cigo), Oleic (Cygy), Linolenic (Cygs),
Linoleic (Cig,), Arachidic (Cy,) and
Behenic (C,,) acids were used as standard
for Gas Liquid Chromatography.*

Fatty acid % was calculated as peak
arealtotal area x 100 and peak area was
height x width at the half height.*

Results and Discussion

Qualitative and quantitative information
about the fatty acid composition of three fish
oils (oil contents were 20.25, 0.51 and
9.56 % in D. uarnak liver, C. talabonoides
and S. taty body muscle respectively®) have
been obtained from GLC. Although the
pattern of fatty acid are amost similar in
three fish ails, only the mgjor differenceisin
the relative proportion of the individual fatty
acid present.

Although 50 to 60 fatty acid could be identi-
fied by modern technology, but only four
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pairs of fatty acid namely Ci4.0+Cigo,
Ci61+Cis1, Co01tCo21, Coz503 + Coz603Which
cover 80 % to 85 % are important.” The
content of individual fatty acid can be varied
with the variation pf species and among the
same species due to the variation of sex,
season, feeding, salinity and temperarure.*’

In the present investigation, the major and

(D. uarnak) liver oil were palmitic (35.61 %),
oleic (24.71 %), stearic (9.72 %), pamitoleic
(9.10 %) and myristic (4.38 %) acids (Table-
). Jahan® found that hilsa oil contained 31.35
% Ci6.0, 15.91 % Cyg, 22.39 % C,55 and 9.66
% Cygo. Yusuf et al'® reported that hilsa oil
contained 27 % Cigo, 18.7 % Cigq, 9.4 %
Cigo, 23 % Cigo, 23 % Cigy, 0.3 % Cpgs,
dlightly different values were observed with

important fatty acids in Sting Ray the present study due to the variation of
Table I.  Fatty acid composition of Sting Ray liver oil (oil content 20.25 % w/w?®)
Name of the fatty acid Fatty acid (FA) %
Peak area| Saturated Unsaturated fatty acid (UFA)
FA Mono Poly UFA (PUFA) Unknown
(SFA) UFA -3 PUFA | o-6 PUFA
Caprylic (Cgy) - - - - - -
Capric (Cyg,0) 1549 324 - - - -
Lauric (C12.0) - - - - - -
Myristic (Ci4.0) 2092 4.38 - - - -
Myristoleic (Cq4.1) 1003 - 2.10 - - -
Palmitic (Cyg.0) 17020 35.61 - - - -
Palmitoleic (Cyg1) 4349 - 9.10 - - -
Unknown 1474 - - - - 3.08
Stearic (Cyg) 4644 9.72 - - - -
Oleic (Cg1) 11811 - 24.71 - -
Linoleic (Cig2u6) 588 - - - 1.23 -
Linolenic (Cyg.:343) 1178 - - 2.46 - -
Arachidonic (Cyg.406) 1074 - - - 2.25 -
Eicosapentaenoic (Cyg543) | 1013 - - 2.12 - -
Docosapentaenoic (Cyy-546) - - - - - -
Total 47795 52.95 35.91 4.58 3.48 3.08
8.06
43.97
100.00

-3/ ®-6 = 1.32,

PUFA / SFA = 0.15

UFA / SFA =0.83
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species habitat, season, sex, spawning
condition and feeding behavior etc.*’

In Anchovy (S. taty), pamitic (31.92 %),
oleic (29.36 %), stearic (7.10 %), palmitoleic
(11.03 %), myristic (5.26 %), linoleic (4.12
%) and arachidonic (5.32 %) acids were
major and important fatty acids (Table I1).
Chowdhury et. al* found that shark liver oil
contained 27.51 % pamitic acid (Cig.0),
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8.86 % linoleic acid (Cig,), 10.85 %
linolenic acid (Cyg3), 10.15 % eicosapen-
taenoic acid (Cy5) and16.93 % oleic acid
(Cig2), 10.85 % linolenic acid (C18:3),
pamitic acid (Cyg), 8.86 % linoleic acid
(Cig2), 10.85 % linolenic acid (Cigs),
10.15 % eicosapentaenoic acid (Cy5) and
16.93 % oleic acid (Cyg.). Sastril® reported
19.7 % Cyg, 15.2 % C, and 17.1 % C,, of
total unsaturated fatty acid in shark liver oil.

Table Il.  Fatty acid composition of Anchovy body oil (oil content 0.51 % w/w?®)

Name of the fatty acid Fatty acid (FA) %

Peak area| Saturated Unsaturated fatty acid (UFA)
FA Mono Poly UFA (PUFA) Unknown
(SFA) UFA -3 PUFA | 0-6 PUFA
Caprylic (Cgy) - - - - - -
Capric (Cig0) 1004 0.11 - - - -
Lauric (Cyo.) 7850 0.89 - - - -
Myristic (Cy4.0) 46327 5.26 - - - -
Myristoleic (Cq4.1) 5946 - 0.68 - - -
Palmitic (Cyg.0) 280920 31.92 - - - -
Palmitoleic (Cyg:1) 97094 - 11.03 - - -
Stearic (Cig0) 62451 7.10 - - - -
Oleic (Cg1) 258460 - 29.36 - - -
Linoleic (Cyg.006) 36298 - - - 412 -
Linolenic (Cyg.3,3) 14870 - - 1.69 - -
Arachidonic (Cyg.406) 46815 - - - 5.32 -
Eicosapentaenoic (Coyg5.3) | 17243 - - 1.96 - -
Docosapentaenoic (Cy5,6)| 4911 - - - 0.56 -
Total 880189 45.28 41.07 3.65 10.00 0.00
13.65
54.72
100.00

®-3/ -6 =0.37,

PUFA / SFA =0.30

UFA/SFA =121




In Eel (C. talabonoides), these fatty acids
were palmitic (32.04 %), oleic (14.78 %),
myristic (5.77 %),
linolenic (8.98 %) and arachidonic (3.12 %)
acids (Table 11). These results were closing
proximate to those of others.® Chowdhury et.
al* found 6.27 to 10.71 % myristic acid,
16.78 % to 28.83 % pamitic acid, 5.95 % to

stearic (11.75 %),
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22.47 % pamitoleic acid, 7.96 to 22.70 %
stearic acid, 7.66 % to 16.93 % oleic acid,

8.53 % to 8.86 % linoleic acid, 9.40 % to
10.85 % linolenic acid, trace to 6.43 %
arachidonic acid and 5.59 to 10.15 % eicos-

apentaenoic acid in shark liver oil, hilsa body
oil and mullet body oil.

Table I11. Fatty acid composition of Eel body oil (oil content 9.56 % w/w?®)
Name of the fatty acid Fatty acid (FA) %
Peak area| Saturated Unsaturated fatty acid (UFA)
FA Mono Poly UFA (PUFA) Unknown
(SFA) UFA -3 PUFA | »-6 PUFA

Caprylic (Cg.0) 7230 2.20 - - - -
Capric (Cy0.0) - - - - - -
Lauric (Ci2.q) 1745 0.53 - - - -
Myristic (Cy4.0) 18993 5.77 - - - -
Myristoleic (C14.1) 4589 - 1.39 - - -
Palmitic (Cyg.0) 105440 32.04 - - - -
Palmitoleic (Cyg.1) 12544 - 381 - - -
Unknown 6025 - - - - 1.83
Unknown 13131 - - - - 3.99
Unknown 21414 - - - 6.50
Stearic (Cyg,0) 38681 11.75 - - - -
Oleic (Cig1) 48631 - 14.78 - - -
Linoleic (Cig.006) 5493 - - - 1.67 -
Linolenic (Cig.343) 29569 - - 8.98 - -
Arachidonic (Cyp.406) 10256 - - - 3.12 -
Eicosapentaenoic (Cyg543) | 3053 - - 0.93 - -
Docosapentaenoic (Copg,6) | 2322 - - - 0.71 -
Total 329116 52.29 19.98 9.91 5.50 12.32

1541

35.39
100.00
-3/ -6 =1.32, PUFA / SFA =0.29 UFA / SFA = 0.68
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Fatty acid compositions of these three ail
samples (Tablel, Il and I11) were amost sim-
ilar with slight exception. Among the saturat-
ed fatty acid, caprylic acid (2.20 %) was
found only in Ed whereas capric acid was
higher in Sting Ray (3.24 %) than other two
species (0-0.11 %). Other saturated fatty acid
lauric acid (0-0.89 %), myristic acid (4338
- 574 %), pamitic acid (31.92 %
- 35.61 %) and stearic acid (7.10 % -11.75 %)
were more or less constant. Among the
monounsaturated fatty acid, palmitoleic acid
(3.81 %) and oleic acid (14.78 %) were lower
in Eel than other two species (9.10 -11.03 %
and 2471 % - 29.36 % respectively).
Myristoleic acid was more or less constant
(0.68 - 2.10 %) In case of ®-3 poly
unsaturated fatty acids, Linolenic acid level
(8.98%) was much higher in Eel than other
two fishes (1.69 - 2.46 %) whereas eicos
apentaenoic acid (0.93 % - 2.12 % was
steady in the three fishes. In case of -6
polyunsaturated fatty acid, linoleic was high-
er in anchovy (4.12 %) than other two species
(1.23 -1.67 %) whereas arachidonic acid
(2.25 - 5.32 %) and docosapentaenoic acid (0
- 0.71 %) were somewhat steady throughout
the investigation. The variation of fatty acid
composition may be due to the variation of
feeding habits and environmental condi-
tions.*’

Some investigators researched on different
marine fishes. Andrade et al.* found 3.06 %
Myristic acid in Brazilian Anchovy. Jeong et
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al.? found 16.30 % palmitic acid, 3.69 %
pamitoleic acid, 9.76 % stearic acid, 9.27 %
oleic acid in Electric Ray (Narke Japonica);
5.78 % myristic acid, 18.84 % pamitic acid,
5.89 % palmitoleic acid, 5.28 % oleic acid in
anchovy (Engraulisjaponica); and 4.45 %
myristic acid, 18.56 % palmitic acid, 7.98 %
pamitoleic acid, 28.80 % oleic acid in Sea
Eel (Astroconger myreaster). Slightly values
were observed with the present studies due to
the variation of species, feeding habits,
temperature, spawning conditions etc.*’

Sting Ray liver oil (Table ) and Eel body
muscle opl (Table I1) contained more saturat-
ed fatty acid (52.95 % and 52.29 %) than
unsaturated acid whereas anchovy body mus-
cle ail contained more unsaturated fatty acid
(54.72 %) than saturated fatty acid (Table ).
Sastril® reported 60 % unsaturated fatty acid
in Indian shark liver oil and 63 % unsaturat-
ed fatty acid in fresh water hilsa body oil.
Yusuf et al.® studied on twelve marine
species of the Bay of Bengal and found 38 to
59 % saturated fatty acids 8.9 to 35 % -3
fatty acid and 2.5t0 9.2 % -6 fatty acid. He
also found 54 % unsaturated fatty acid in
fresh water hilsa oil. Andrade et al.* found
21.19 % -3 fatty acid in Brazilian Anchovy
fish. Chowdhury et. at.* found 37.46 - 6224
% saturated, 37.76 - 62.54 % unsaturated,
14.89 - 21.00 % -3 polyunsaturated and
8.53 - 15.21 % -6 polyunsaturated fatty acid
in three marine fishes. These results are
correlated to the result of present study. -3
fatty acid value was found higher in Eel
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(9.91 %) (Table 111) than Sting Ray (4.58 %)
(Tablel) and Anchovy (3.6 %) (Tablell) oils.
Total w-6 fatty acid (10.00 %) in Anchovy
(Table 1) was much higher than those of
other two fishes (Tables | and I11). This was
due to the higher arachidonic acid and linole-
ic acid in Anchovy (Table I1). The present
finding is co-related to those of other
researchers.3® The ratio of »-6 series of fatty
acids in Eel oil (1.80) was higher than
Anchovy oil (0.37 %) and Sting Ray (1.32).

Many reports showed beneficial dietary
effects’® and lower incidence of cardiovascu-
lar problem upon ingestion of the fish ail
were due to the presence of -3 series of
fatty acid.***® The four pairs of fatty acid
namely Cy4.0+Cig0, Ci61+Cig1, Con1s Coomuat
Coens In fish oil determine the vauable
properties of the oil.° From the present study
of fatty acid composition of these fish oils
showed a beneficial effect on nutritional and
commercial purposes.
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