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 The composition of fatty acid of Sperata aor, a fish consumed as food by the people of 
gangetic West Bengal, India was investigated to determine its nutritional value. Our investigation 
shows the presence of PUFA’s namely EPA (0.22%), DHA (0.74%), Linolenic acid (0.39%), 
Linolelaedic acid (30.45%), ã-Linolenic acid (0.24%), Eicosatrienoic acid (0.38%), Arachidonic 
acid (0.55%) in the fish. The biosynthetic pathway for the synthesis of prostaglandins and cell 
membranes in mammals requires the presence of Linolelaidic acid which is present in good 
quantity in this fish. However, its high concentration in human body may lead to heart ailments 
also. Arachidonic acid, associated with growth, development and health of infants as well as 
adults is present in the fish. Palmitoleic acid (C16:1) a constituent of adipose tissue in humans, 
is also present in the fish (42.29%), has the ability to suppress inflammation, and is also known 
to combat obesity. Though presence of low total SFA (6.20%) is positive nutritional aspect the 
consumption of this fish however should be restricted due to its not so healthy ù-3:ù-6 ratio 
(1:4).
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 By virtue of possessing numerous health 
benefits unsaturated fatty acids are now considered 
as essential nutrients in both human and animal 
diet1-5. These fatty acids have cardio protective 
properties6 – can block dangerous heart rhythms 
and excessive sodium calcium currents in the 
heart7. Anti-atherosclerotic6, anti-thrombotic8 
anti-inflammatory and anti-arthritic9 properties of 
fatty acids are well known too. Risk of diagnosis 
of dementia is reduced by fatty acid consumption10. 
It also helps in dealing with childhood autism.
 However, all fatty acids are not beneficial. 
Saturated fatty acids can cause various health 

hazards like cardio vascular diseases. So, all sources 
of fatty acids may not be safe for consumption. 
Hence, screening of all dietary sources of fatty 
acids is an important task. Fishes are one of the 
most important natural sources of fatty acid. So, 
screening of fishes for their fatty acid content is a 
necessary task and we are involved in this task for 
the past 7 years.11-13 The chief diet of gangetic West 
Bengal, India, being fish, it is absolutely necessary 
to screen fishes found in the area as these fishes are 
consumed in large volumes by the local residents.
 We have chosen to study the fatty acid 
profile of Sperata aor – the long whiskered 
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catfish or as it is the called Indian Shovelnose 
Catfish belonging to the family Bagridae. This 
fish is popularly consumed by the people of West 
Bengal. To the best of our knowledge, the fatty 
acid composition of the fish obtained locally from 
gangetic region is not yet studied.

Materials and Methods

 Six fish samples weighing (900 ± 51.64 
gms) were procured from local fish market of 
Chinsurah, Hooghly, W. Bengal in India in the 
month of June, 2018. The fishes were stored at   
-30 fC in a freezer in the laboratory after being 
killed by hitting on their heads. The weight and 
total length of the fishes were measured and the 
proximate composition analyzed14 after removing 
the edible portions from the viscera, bone, skin 
and head. The muscle tissues were chopped and 
minced in a sterilized blender for a minute. 5 
grams of this finely grated flesh were treated with 
a mixture of chloroform and methanol following 

the procedure of Folch et al.15 to extract the total 
lipid. The crude lipid thus obtained was then 
purified, air-dried and the amount obtained was 
noted using the methodology laid down by Folch 
et al. Esterification using BF3- MeOH was carried 
out on the purified lipid mixture and recovered in 
heptanes12. The FAME mixtures thus obtained were 
subjected to gas Chromatography in a Shimadzu 
Gas Chromatograph (Model GC-2010 Japan), 
using a SP-2560 capillary column (100m long 
and 0.25 mm i.d) attached to a flame ionization 
detector (FID) on a split injector. The flow rate of 
the Nitrogen (oxygen free) carrier gas was 33.9 ml 
/ minute. The oven temperature was slowly raised 
to 240 fC at a rate of 4 fC per minute and kept 
for 20 minutes. Finally, the injector and detector 
temperature were fixed at 260 fC. The injecting 
volume was 1 ìl and 1:30 was the split ratio. The 
unknown fatty acid esters present in the mixture 
were identified by matching their retention time 
with that of standard fatty acid methyl esters. 
The G.C. peak areas were used to calculate the 

table 1. Fatty acid content in muscle tissues of Sperata aor

FAME  Sperata aor

Caproic acid  C6:0 1.75 ± 0.02769
Caprylic acid  C8:0 0.73 ± 0.01862
Capric acid  C10:0 0.33 ± 0.02044
Undecanoic acid  C11:0 0.42 ± 0.02108
Lauric acid  C12:0 0.40 ± 0.01493
Tridecanoic acid  C13:0 0.33 ± 0.03128
Stearic acid  C18:0 0.93 ±  0.04003
Arachidic acid  C20:0 0.57 ± 0.03364
Heneicosanoic acid  C21:0 0.76 ± 0.02717
Σ SFA  6.20 ± 0.21666
Myristoleic acid  C14:1 3.12 ± 0.03904
Cis-10-Pentadecenoic acid  C15:1 1.61 ± 0.03235
Palmitoleic acid  C16:1 42.29 ± 0.04039
Elaidic acid  C18:1 n9E 11.03 ± 0.15900
Oleic acid  C18:1 n9Z 0.82 ± 0.02994
Σ MUFA  58.87 ± 0.25144
Linolelaidic acid  C18:2 n6 30.45 ± 0.11784
γ-Linolenic acid  C18:3 n6 0.24 ± 0.03138
Cis-8,11,14-Eicosatrienoic acid  C20:3 n6 0.38 ± 0.02845
Arachidonic acid  C20:4 n6 0.55 ± 0.03270
Σ n-6 PUFA  31.62 ± 0.20506
Linolenic acid  C18:3 n3 0.39 ± 0.02301
Cis-5,8,11,14,17-Eicosapentaenoic acid  C20:5 n3 0.22 ± 0.02182
Cis-4,7,10,13,16,19-Docosohexaenoic acid  C22:2 n6 0.74 ± 0.03073
Σ n-3 PUFA  1.35 ± 0.07374
n-3 / n-6  0.04 ± 0.00201
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percentage compositions of the sample under 
investigations. Table 1 shows the results obtained 
on analysis.

results and discussion

 Analysis of Sperata aor (long whiskered 
catfish) shows its moisture content to be 75.35 ± 
0.15, ash content to be 8.80 ± 0.01. The protein 
content was estimated to be 63.33 ± 0.03 and lipid 
content 12.57 ± 1.72.
 The saturated fatty acids (SFA) found in 
the fish are Arachidic acid Capric acid, Caprylic 
acid, Caproic acid, Lauric acid, Undecanoic acid, 
Stearic acid, Tridecanoic acid, , Heneicosanoic acid  
which accounts for only 6.20 % of total fatty acids 
which is definitely a positive nutritional aspect of 
the fish as SFA’s are considered hazardous to health. 
 The MUFA identified are Palmitoleic 
acid, Myristoleic acid, Elaidic acid, Cis-10-
Pentadecenoic acid, Oleic acid which accounts 
for a considerable 58.87% of total fatty acids. 
Palmitoleic acid itself accounts for 42.29 % and 
Elaidic acid accounts for 11.03% of total fatty 
acids. Palmetoleic acid has the beneficial property 
of increasing insulin sensitivity in the human body 
as it can retard the destruction of pancreatic â-cells 
responsible for insulin secretion and suppressing 
inflammation16. It could also have a role as a 
signalling molecule affecting body weight17. 
A report received national media attention in 
Australia in 1998 which says that high Palmitoleic 
acid content may be useful in combating obesity.
 A significant amount of n-6 PUFA (31.62 
%) is found in the fish of which Linolelaidic 
acid accounts for 30.43% of total fatty acid. This 
fatty acid is essential for the biosynthesis of cell 
membranes and prostaglandins (26th edition, 
Stedman). However its presence is linked with 
heart diseases too. Another n-6 PUFA, Arachidonic 
acid, which is also present in this fish, has a definite 
role in neurological development, normal growth 
and development of infants.18,19

 Sperata aor contains n-3 PUFA’s (1.35 %) 
as well. n-3 PUFA’s specially DHA and EPA has 
significant beneficial effects in different diseases 
like cardio vascular disorders, breast, colorectal 
and prostate cancer, asthma, inflammatory bowel 
disease, osteoporosis and rheumatoid arthritis. 
Both EPA (0.22%) and DHA (0.74%) is present 

in Sperata aor. Linolenic acid, another beneficial 
PUFA is also present in the fish.
 It is evident from our experimental findings 
that Sperata aor is definitely rich in essential fatty 
acid content. However, it must be noted that n-6 
fatty acid content of the fish is approximately 23 
times more than n-3 fatty acid. Though n-6 fatty 
acids reduce blood cholesterol and also reduce 
lipoproteins to help prevent atherosclerosis and 
heart disease, they increase platelet activity which 
in turn increases the probability of blood clotting 
which is responsible for heart diseases. Hence 
food scientists recommend more consumption of 
n-3 fatty acid and fewer intakes of n-6 fatty acids. 
Though there is a controversy about the balanced 
ù-6 : ù-3 ratio, 4:1 ratio has been observed to 
reduce the mortality rate20 by 70%. The n-6 : n-3 
ratio of this fish is far from the balanced ratio. So, 
though the fish is a storehouse of fatty acid, its 
consumption should be restricted.
 In this context it must be mentioned 
that in a recent work related to the nutritional 
characterization of Sperata aor obtained from 
Bangladesh21 reports the ratio of ù-6 to ù-3 as 0.84 
which is miles apart from our findings. Hence it is 
evident that the fatty acid contained in a fish in its 
natural habitat depends on the season, geographical 
area, water condition, temperature where it thrives.

conclusion

 Sperata aor is very popular as food fish for 
its great taste and less number of bones. It is a good 
source of protein and fatty acid specially PUFA’s. 
But it must be kept in mind that the ratio  of n-6 
: n-3 is far from being a health friendly balanced 
one. So, its consumption must be restricted.

acknowledgeMent

 P. D.  and M. D. both thanks the UGC, 
New Delhi for the financial assistance extended 
to them. Both of them are also grateful to their 
respective institute for lending all sorts of 
infrastructural and instrumental support.

references

1. Simopoulos A. Omega-3 fatty acids in health and 
disease and in growth and development. Am. J. 
Clin. Nutr., 1991; 54(3): 438-463.



580Dutta & Dutta, Biosci., Biotech. Res. Asia,  Vol. 16(3), 577-580 (2019)

2. Pepping J. Omega-3 essential fatty acids. Am. J. 
Health Syst. Pharm., 1999; 56(8): 719-720.

3. Jensen C. L, Maude M, Anderson R. E and 
Heird W. C. Effect of docosahexaenoic acid 
supplementation of lactating women on the fatty 
acid composition of breast lipids and maternal 
and infant plasma phospholipids. Am. J. Clin. 
Nutr., 2000; 71(suppl 1): 292S-299S.

4. Makrides M and Gibson R. A. Long-chain 
polyunsaturated fatty acid requirements during 
pregnancy and lactation. Am. J. Clin. Nutr., 2000; 
71(suppl 1): 307S-311S.

5. Montano N, Gavina G and Gavino V. C. 
Polyunsaturated fatty acids contents of some 
traditional fish and shrimp paste condiments of 
the Philippines. Food Chem., 2001; 75: 611-614.

6. Sanderson P, Finnegan Y. E, Williams C. M, 
Calder P. C, Burdge, G. C, Wootton S. A, Griffin 
B. A, Millward D. J, Pegge N. C and Bemelmans 
W. J. E.  UK Food Standards Agency á-Linolenic 
Acid Workshop Report. Br. J. Nutr., 2002; 88: 
573-579.

7. Leaf A, Kang J. X, Xiao Y. F and Billman G. E. 
Clinical prevention of sudden cardiac death by 
n-3 polyunsaturated fatty acids and mechanism 
of prevention of arrhythmias by n-3 fish oils. 
Circulation, 2003; 107: 2646-2652.

8. Givens D. I, Kliem K. E and Gibbs R. A. The 
role of meat as a source of n - 3 polyunsaturated 
fatty acids in the human diet. Meat Sc., 2006; 74: 
209-218.

9. Arita M, Bianchini F, Aliberti J, Sher A, 
Chiang N, Hong S, Yang R,  Petasis N. A and 
Serhan C. N. Stereochemical assignment, anti-
inflammatory properties, and receptor for the 
omega-3 lipid mediator resolvin E1.  J. Expt. 
Med. 2005; 201: 713-722.

10. Kalmijn S. Fatty acid intake and the risk of 
dementia and cognitive decline: a review of 
clinical and epidemiological studies. J Nutr. 
Health Aging. 2000; 4(4): 202-207.

11. Dutta M and Dutta P. A study of the fatty acid 
profile in the muscle of Monopterus chuchia. 

Orient. J. Chem., 2013; 29(4): 1501-1505.
12. Dutta P and Dutta M. Monthly and seasonal 

variation in the amount of total lipid and fatty 
acid in the muscle of a silurid cat fish Wallagu 
attu. Orient. J. Chem., 2014; 30(3): 1329-1333.

13. Dutta P and Dutta M. Comparative Study of 
Fatty Acid Profile in Muscle of Three Major 
Carp Species (Catla catla, Labeo rohita, Cirrhinus 
mrigala). Asian. J. Chem., 2014; 26(10): 2974-
2976.

14. Official methods of analysis of AOAC 
International, AOAC International, Arlington, 
1995; 16(1).

15. Folch J, Lees M and Sloane-Stanley G. H. A 
Simple Method for the Isolation and Purification 
of Total Lipids from Animal Tissues. J. Biol. 
Chem., 1957; 226: 497-509.

16. Yang Z. H, Miyahara H and Hatanaka A. Chronic 
administration of palmitoleic acid reduces insulin 
resistance and hepatic lipid accumulation in KK-
Ay Mice with genetic type 2 diabetes. Lipids in 
Health and Disease, 2011; 10(1): 120.

17. Zelkowitz R. (9-19-2008). Fat molecule fights 
weight gain, 2008.  

18. Calder P. C. Dietary arachidonic acid: harmful, 
harmless or helpful? British J. Nutr., 2007; 98(3): 
451-453.

19. Dumancas G, Murdianti B. S and Lucas E. A. 
Arachidonic Acid: Dietary Sources and General 
Functions. Biochemistry Research Trend Series, 
Nova Science Publishers, Incorporated, 2013.

20. Candela C. G, Lopez L. M. B and Kohen V. 
L. Importance of a balanced omega 6/omega 3 
ratio for the maintenance of health. Nutritional 
recommendations. Nutr. Hosp., 2011; 26(2): 
323–329.

21. Sayad Md, Alam D, Karim H, Chakrabortty A, 
Amin R and Hasan S. Nutritional Characterization 
of the Long-Whiskered Catfish Sperata aor: A 
Commercially Important Fresh-water Fish of 
Bangladesh. Int. J. Food Sc. Nutr. Eng., 2016; 
6(1): 1-8.


