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Lipid Profile and Fatty Acid Composition of
Two Silurid Fish Eggs
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Abstract: The lipid content and the composition pattern of the lipid class including fatty acid composition
in the eggs of two different Indian silurid cat fishes Ompok pabda and Wallagu attu have been examined.
The lipid content of O. pabda and W. attu (on dry basis) are about 14.7% and 17.8% respectively. The
major lipid classes are phospolipid (PL) and triacylglycerol (TAG). The O. pabda egg lipid contains more
PL while the W. attu egg lipid contains more TAG. Phosphatidylcholine (PC) constitutes the major
phospholipid followed by phosphatidylinositol (PI). PI represents in about 31.7% and 21.3% of total PC in
O. pabda and W. attu respectively while phosphatidylethanolamine (PE) (about 28.0%) is significantly
higher in the egg of W. attu than O. pabda (9.6%). Cholesterol content in egg of O. pabda is also higher
(about 9.6%) than W. attu (4.1%). The lipids are rich in polyunsaturated fatty acids (PUFAs) and they are
mainly concentrated in the respective PL fractions. Among PUFAs the arachidonic acid (20:4 n-6 AA) is
present at about 9.3% in both egg PL. Eicosapentaenoic acid (20:5 n-3 EPA) is significantly lower in egg
lipids of both W. attu (1.8%) and O. pabda (3.2%), whereas docosahexaenoic acid (22:6 n-3 DHA) is
predominantly higher (14.6% and 18.1% in W. attu and O. pabda respectively) in their PL fractions.
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1 INTRODUCTION
O. pabda and W. attu are both fresh water silurid catfish. O. pabda is geographically distributed in
Afghanisthan, Pakistan, North eastern states of India,
Bangladesh and Burma, where as W. attu is mainly distributed in Pakistan, India, Srilanka, Nepal, Bangladesh,
Burma, Thailand, Vietnam, Kampuchea, the Malaysia
Peninsula, Sumatra and Java. Both of these two fishes
inhabit rivers, tanks and ponds. W. attu is one of the
largest, voracious and predatory of the local cat fishes. It is
a premonsoon summer breeder. It is very destructive to
other more valuable food fishes such as major carps like
Catla, Roghu, Mrigel etc. It is rather sluggish and prefers
to occupy in river bed in search of food 1).
Lipids are one of the most important components of fish
eggs, providing energy reserves and components of cell
bio-membranes 2). Triacylglycerol (TAG) is usually the primary form of energy storage in egg and yolksac larvae of
many fish species 3-4). The egg quality of fresh water fishes
are often measured as hatchability and the parameters are
related to the content of fatty acids 5). The essential fatty

acids (EFAs) present in the fish eggs are vital for early survival and development of newly hatched larvae 6-7).
Several researchers have worked on the lipid composition of fish eggs of marine and fresh water fishes and their
probable correlation with the growth, fertilization and
embryonic development in fish 8-9). The chemical composition of eggs is often examined to evaluate egg quality, as
the egg must satisfy nutritional needs for embryonic and
larval development 10-11). The lipid nutrition in fish suggests
that certain larval stages require phospholipid (PL) in their
diet 12-13) for proper development and growth.
The present study aims at, investigating the comparative lipid profile and fatty acid composition extensively to
find out whether O. pabda and W. attu eggs contain any
important fatty acid or lipid class components in significant proportion, their nutritional significance on the basis
of essential fatty acids present in neutral lipid and PL fraction, and the same to assess the familial biochemical
resemblances supporting the biochemical evidence of evolution.
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2 MATERIALS AND METHODS
2.1 Sample collection
Matured unfertilized eggs of six different gravid live
females of both O. pabda and W. attu weighing about 0.29
kg and 7.2 kg respectively were collected from the Ganga
river at Ranaghat, Nadia, W.B., India. O. pabda fishes
were collected during monsoon breeding season but W.
attu fish egg samples were collected during their premonsoon breeding season. The egg samples of both the fishes
were stored in glass vials containing chloroform/methanol
(2:1, v/v) and 0.01% (w/v) butylated hydroxytoluene (BHT)
at −20℃ prior to extraction.
2.2 Lipid extraction
The total lipid of egg samples was extracted separately
by the method of Folch et al. 14). After extraction of lipid the
chloroform layer was removed under a stream of nitrogen
and finally the lipid was dried under vacuum and stored, in
sealed dark amber glass containers at −20℃ until used for
analysis.
2.3 Lipid analysis
2.3.1 Lipid class composition analysis
The isolated lipids of both eggs were mainly a mixture of
PL, TAG, cholesterol, diacylglycerol (DG), monoacylglycerol (MG), hydrocarbon (HC) and waxester as identified distinctly on the thin layer chromatographic (TLC) plate (silica gel G; solvent system hexane/diethyl ether, 70 : 30 v/v)
with phosphate stain, standard PL, cholesterol, TAG, waxester, DG, MG and HC.
Total PL content in egg lipid was estimated in terms of
total phosphorous content by following Official Methods
and Recommended Practice of A.O.C.S. 15). The total cholesterol content of egg was estimated according to the standard method of Zlatkis et al. 16). Wax ester and TAG was
estimated by the standard column chromatographic
method 17) and DG, MG, hydrocarbon are expressed as other
components by difference.
Major PL fractions like phosphatidylcholine (PC), phosphatidylinositol (PI) and phosphatidylethanolamine (PE)
contents of egg PL were measured by A.O.C.S. Official
Method and Recommended Practice 15). According to this
method individual PL fractions like PC, PI and PE (major
fractions) were measured by fractionation into two dimensional TLC followed by phosphorous measurement with
the help of UV-spectrophotometer (UV-1601. Shimadzu Co.
JAPAN).
The total fatty acid composition of the lipid and of the
isolated TAG and PL were determined by Gas-liquid chromatography (GLC) method after derivatization into methyl
esters as mentioned in our previous publication 18).
2.4 Statisitical analysis
The results are given as the mean ± standard error of

mean. For statistical analysis of results, student’s t-test 19)
was performed.

3 RESULTS AND DISCUSSION
O. pabda and W. attu fish eggs from six different individuals were analysed separately and total lipid content
and lipid class compositions are shown in Table 1. Mean
wet weights of matured eggs of O. pabda and W. attu are
4.5% and 15% of the total weight of the matured adult fish
respectively. The lipid content (on dry basis) in eggs of W.
attu and O. pabda measured about 17.8% and 14.7%
respectively.
The major portion of the egg lipid of both O. pabda and
W. attu is composed of mainly PL and TAG. In O. pabda,
PL content is 56.8%, which is significantly higher than PL
present in eggs of W. attu (28.6%). TAG content both in O.
pabda (29.5%) and W. attu (38.4%) egg lipid is the major
fraction. Among the other lipid class components, cholesterol content in eggs of O. pabda (9.6%) is significantly
higher than in W. attu (4.1%). Total amount of MG, DG and
hydrocarbons expressed as others is significantly higher
(27.5%) in case of W. attu egg lipid than O. pabda egg lipid
(2.2%). Wax ester content is 3.2% in O. pabda and 1.3% in
W. attu fish eggs.
PL present in the total lipid of both eggs is fractionated
to determine the individual fractions (Table 2). In both
eggs, the most abundant PL fraction is PC (about 58.7% in
O. pabda and about 50.6% in W. attu). PI is found to be the
second major fraction about 31.7% and 21.3% in egg lipid of
O. pabda and W. attu respectively followed by PE (at 9.6%
and 28.02% respectively).
In the egg lipid of both fishes, PC is the predominant PL
fraction. PC has long been known for its structural role in
eggs. PC is also implicated as the source of very important
metabolic precursors in eggs and larvae of marine species.
In halibut plaice (Pleuronectes platessa) and turbot, PC is
catabolised during embryogenesis, prior to first feeding 9).
Fraser et al. 12) also showed that PC was a source of
metabolic energy and a source of essential fatty acids
(EFAs), organic phosphorous in eggs and larvae of Cod,
Gadus morhua. Evans et al. 8) showed that PC was playing
an important role after fertilization for Atlantic halibut
(Hippoglossus hippoglossus). High amount of PC in eggs of
O. pabda and W. attu will definitely play a significant role
during embryogenesis. PC appears to be crucial in the formation of very low-density lipoprotein (VLDL) during the
intestinal absorption of neutral lipids and thus increases
the amount of energy available for growth 20-21).
Table 3 lists the fatty acid compositions of total lipid,
TAG and PL fractions in eggs of O. pabda and W. attu.
Among the saturated fatty acids the most abundant is
palmitic acid (16 : 0) both in W. attu and O. pabda total
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Table 1 Lipid Content and Lipid Class Composition in Eggs of Boal (Wallagu attu) and
Pabda (Ompok pabda).
Wallagu attu

Ompok pabda

Total weight of fish (wet weight)

7.2 ± 0.12 (kg)

290.6 ± 6.34 (g)

Weight of fish eggs (wet weight)

1.1 ± 0.08 (kg)

13.2 ± 1.55 (g)

Moisture content in fish eggs (%)

60.5 ± 0.87

62.1 ± 2.51

Lipid content (% dry weight) in eggs

17.8 ± 0.96

14.7 ± 1.74

28.6 ± 1.03*

56.8 ± 1.11*

4.1 ± 0.02*

9.6 ± 0.62*

38.4 ± 0.24*

29.5 ± 0.63*

1.3 ± 0.04

3.2 ± 0.27

27.5 ± 0.02

2.2 ± 0.55

Lipid class composition (% w/w of total lipid)
Phospholipid (PL)
Cholesterol
Triacylglycerol (TAG)
Wax ester
Others (MG + DG + Fatty acid)
Values are mean ± SE, n = 6

*P<0.001

Table 2 Major Phospholipid Fractions (% w/w of Total Phospholipid) in Eggs of Boal (Wallagu attu)
and Pabda (Ompok pabda).
Phospholipid fractions (% w/w of total phospholipid)

W. attu Eggs

O. pabda Eggs

Phosphatidylcholine (PC)

50.6 ± 1.32*

58.7 ± 1.08*

Phosphatidylinositol (PI)

21.3 ± 0.75*

31.7 ± 0.94*

Phosphatidylethanolamine (PE)

28.0 ± 0.43*

9.6 ± 0.57*

Values are mean ± SE, n = 6

*P<0.001

lipid. Palmitic acid in total lipid of O. pabda is significantly
higher than that of the present in W. attu. Among the TAG
and PL fractions, palmitic acid is mainly concentrated in
the triglyceride fraction in both fish egg lipids. Total saturated fatty acid content in the O. pabda is significantly
higher than in W. attu. Oleic acid is the major mono unsaturated fatty acids present both in those two fish egg lipids
and mainly accumulated in the respective PL fractions.
Total monounsaturates in the W. attu egg lipid is significantly higher than that of the present in O. pabda. 33.2%
PUFA is present in O. pabda, which is significantly higher
than that present in W. attu (29.2%). Among the PUFAs,
linoleic acid and arachidonic acid (AA) are present as n-6
fatty acids where as eicosapentaenoic acid (EPA), docosapentaenoic acid (DPA) and docosahexaenoic acid (DHA)
are present as major n-3 fatty acids both in W. attu and O.
pabda. PUFAs are mainly concentrated in the respective
PL fraction at a significant higher level in comparison with
TAG fraction. The ratio of n-3 to n-6 fatty acids varies from
1.4 to 1.6 in case of W. attu and 2.1 to 3.2 in case of O.
pabda.

It has been reported by other workers that fresh water
fishes are able to desaturate and elongate dietary C18 n-6
and n-3 PUFAs to C20 and C22 desaturates 22-23). The present
study also supports the previous observations that these
two fresh water silurid catfishes are characterised by high
proportions of n-6 and n-3 PUFAs in their egg lipid.
The comparative lipid profile in eggs of O. pabda and W.
attu reveals that both the fishes belonging to the same
family, Siluridae, are rich in PUFAs of which the major portion is concentrated in the PL fraction. Both eggs also
accumulate EPA along with DHA, which are both considered essential for growth and survival of hatchlings. AA,
which is also present at a significant level, has been implicated in prostaglandin formation in marine fish and
eicosanoids produced from n-6 fatty acids have a critical
physiological role in gill, kidney, intestine and ovaries 2, 23).
The n-3 PUFAs, in general, have been suggested to be
important in brain and nervous system development and in
reproductive success in fresh water as well as in marine
fish 24) . It has also been suggested that n-3 PUFAs are
catabolised during early development and that saturated
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Table 3

Fatty Acid Composition of Egg Lipid of Boal (Wallagu attu) and Pabda (Ompok pabda).
Fatty Acid Composition (% w/w) in
W. attu Egg Lipid

Fatty acids

O. pabda Egg Lipid

TOTAL

TAG

PL

TOTAL

TAG

PL

14:0

0.8 ± 0.34

1.2 ± 0.05

0.8 ± 0.04

2.2 ± 0.09

11.5 ± 0.18

6.8 ± 0.18

16:0

22.9 ± 0.99*

28.3 ± 0.05*

15.3 ± 0.06*

36.0 ± 0.36*

46.3 ± 0.39*

25.6 ± 0.14*

18:0

12.5 ± 0.42*

23.4 ± 0.10*

9.3 ± 0.04*

6.6 ± 0.19*

2.7 ± 0.09*

9.4 ± 0.12*

20:0

1.5 ± 0.07

0.7 ± 0.08

1.7 ± 0.11

0.0

0.0

0.0

37.7 ± 0.84

53.7 ± 0.02

27.1 ± 0.05

44.9 ± 0.34

60.6 ± 0.29

41.8 ± 0.21

14:1

0.3 ± 0.02

0.6 ± 0.04

0.22 ± 0.05

0.0

0.0

0.0

16:1

5.9 ± 0.72

11.2 ± 0.08

2.5 ± 0.06

2.1 ± 0.04

5.5 ± 0.16

2.5 ± 0.18

18:1

24.1 ± 0.72

15.5 ± 0.05

29.8 ± 0.04

18.5 ± 0.60

15.9 ± 0.19

17.7 ± 0.19

20:1

0.0

0.0

0.0

1.8 ± 0.17

2.6 ± 0.06

1.1 ± 0.09

30.3 ± 0.02

27.3 ± 0.09

32.6 ± 0.05

22.5 ± 0.59

24.1 ± 0.33

20.4 ± 0.14

18:2n-6

4.3 ± 0.42

2.7 ± 0.08

6.6 ± 0.04

1.8 ± 0.24

3.3 ± 0.13

2.1 ± 0.07

20:2n-6

0.0

0.0

0.0

0.3 ± 0.03

0.4 ± 0.05

0.4 ± 0.04

20:3n-6

0.0

0.0

0.0

0.4 ± 0.04

0.4 ± 0.07

0.3 ± 0.06

20:4n-6

6.9 ± 1.05

3.3 ± 0.06

9.3 ± 0.05

8.7 ± 0.38

1.5 ± 0.16

9.3 ± 0.10

22:4n-6

0.9 ± 0.13

0.6 ± 0.04

0.7 ± 0.05

1.1 ± 0.04

0.5 ± 0.09

0.7 ± 0.06

20:5n-3

1.4 ± 0.06

0.4 ± 0.05

1.8 ± 0.05

3.2 ± 0.21

1.3 ± 0.10

3.2 ± 0.10

22:5n-3

4.3 ± 0.20*

2.3 ± 0.06*

6.1 ± 0.06*

2.7 ± 0.14*

1.6 ± 0.10*

2.8 ± 0.90*

TotalSaturates

Total Mono Unsaturates

22:6n-3

11.3 ± 0.85

6.3 ± 0.07
#

Total PUFA

29.2 ± 0.66

(n-3)Total

17.9 ± 0.28*

(n-6)Total

12.1 ± 0.07

15.7 ± 0.09

14.6 ± 0.04

18.1 ± 0.11

15.4 ± 0.44

36.9 ± 0.09

9.6 ± 0.18*

23.0 ± 0.40*

22.1 ± 0.26*

10.7 ± 0.17*

25.5 ± 0.31*

6.6 ± 0.16

16.6 ± 0.06

12.3 ± 0.20

5.4 ± 0.01

12.8 ± 0.19

1.5 ± 0.13*

1.4 ± 0.07*

Others

2.7 ± 0.36

3.2 ± 0.07

1.1 ± 0.06

#

6.4 ± 0.07

33.2 ± 0.47

1.6 ± 0.06*

*P<0.001

#

39.1 ± 0.02

(n-3)/(n-6)

Values are mean ± SE, n = 6

14.4 ± 0.43

2.1 ± 0.03*
0.0

2.2 ± 0.06*
0.0

3.2 ± 0.04*
0.0

P<0.01

fatty acids are used for energy production at later stages 25).
The egg lipid of O. pabda contains high amount of PL,
which is very important for nutrition and its role in cell
membrane development and healthy liver function. It is
due to their high PL and low cholesterol content, the pabda
fish eggs may be recommended for consumption by children and adults. The lipid profiles including fatty acid compositions of the two different kinds of fish belonging to the
same family, Siluridae, reveal significant differences that
can be attributed to differences in their feeding habits, differences in water temperatures, other environmental factors and to genetic factors, thereby suggesting common

biodiversity.
This study will also enrich the consciousness about the
nutritional value of these two edible fishes and will also
contribute some important information in fishery science.
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