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ABSTRACT 

 
The  fatty  acid compositions of the body flesh, big chela flesh and hepatopancreas of the selected detritivore 

fiddler crab Uca acuta acuta (Simpson) have been studied by gas liquid chromatography and other 

chromatographic techniques. Altogether 28 components were detected and estimated. Major fatty acids 

recorded were palmitic (16:0), stearic (18:0), oleic (18:1ω9), linoleic (18:2ω6), arachidonic (20:4ω3), 

eicosapentaenoic (20:5ω3) and docosahexaenoic (22:6ω3). Of the polyunsaturated fatty acids, considerably 

higherlevels of pharmacologically active fatty acids, viz.  eicosapentaenoic and Docosahexaenoic acids were 

recorded. Such findings suggests that the species studied is also a potential source of pharmacologically 

active fatty acids, particularly those belonging to the –ω3 series. 
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1. INTRODUCTION 

 
Biochemical studies on fiddler crab Uca acuta 

acuta (Simpson) belongs to the family Ocypodidae 

of the class Malacostraca is necessary for 

evaluating its nutritional value as well as its 

possibility of future usage as natural sources for 

biologically active components. Lipids and 

particularly the polyunsaturated fatty acids (PUFA) 

have long been known to be essential for the 

maintenance of good health of any individual.  

Omega-3 [(n-3)] long-chain PUFA, including EPA 

and DHA, are dietary fats with an array of health 

benefits (Su, K.P et al, 2008). They are 

incorporated in many parts of the body including 

cell membranes (Lazzarin, N. et al. 2009) and play 

a role in anti-inflammatory processes and in the 

viscosity of cell membranes (Smith, G.I et al.2011; 

Conquer, J.A. et al. 2000 ). EPA and DHA are 

essential for proper fetal development and healthy 

aging (Dunstan,  J.A. et al .2007). DHA is a key 

component of all cell membranes and is found in 

abundance in the brain and retina (Krauss-

Etschmann, S. et al.2007). EPA and DHA are also 

the precursors of several metabolites that are 

potent lipid mediators, considered by many 

investigators to be beneficial in the prevention or 

treatment of several diseases (Serhan, C.N. et 

al.2008).  Interests on the effects of fish oil on 

human health have been accelerated in the current 

years with the studies carried out by 

researchers.(Dyrberg et al,1975). Such studies have 

reported on the variety of heart diseases among 

Greenland Eskimos and their relationships with the 

consumption of lipids high in ω3 PUFA. Lipids are 

necessary as a reservoir of energy, the transport of 

fat soluble vitamins and the source of certain 

essential fatty acids. However, studies have been 

carried out on the effects of certain fatty acids, 

especially PUFA(Pigott and Tucker 1987). The 

fractional components of particular interest in fish 

oils involves the omega-3 fatty acids, especially 

eicosapentaenoic acid (20:5ω3,EPA) and 

docosahexaenoic acids (22:6ω3,DHA). Studies 

have shown that  dietary EPA prevents medical 

disorders in heart and circulatory diseases 
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(Simopoulos 1991;Connor and Connor 1997), 

reverses impairment of endothelium-dependent 

relaxation(Chin and Dart1994), inhibits platelet 

activation(Hay et al.1982), reduces monocyte 

attachment to arterial endothelium and suppresses 

release of toxic, mitogenic and prothrombotic 

agents(Kim et al.1990), DHA is also effective in 

skin disorders, aids brain development and forms a 

good part of the retina of the eye(Lee et al. 1985). 

Previous studies made on the fatty acids of tiger 

prawn penaeus monodon (Fabricius) by a group of 

researchers (Bandyopadhyay C. et al, 1993), has 

shown a rich source of both eicosapentaenoic acid 

(EPA) and docosahexaenoic acids (DHA). 

Nutritional evaluation of liver and body flesh lipids 

of ray fish, Dasyatis bleekeri (Blyth) has also 

shown that liver and flesh of ray fish, Dasyatis 

bleekeri is a good source of marine oils as well as -

ω3 PUFA and they would be suitable for inclusion 

in the formulation of highly unsaturated diets (Pal 

D. et al, 1999). In the present study, efforts have 

been made to determine various lipid components 

in the body of the fiddler crab Uca acuta acuta, a 

very common and abundant macro-benthic 

intertidal faunal component in the coastal 

mangrove estuarine complex of West 

Bengal(Chakraborty S.K.,2011) from the selected 

study area of Midnapur (East) costal belt, West 

Bengal, in between the Latitude 21°47′(N) and 

Longitudes 87°45′(E)  with special reference to the 

fatty acid profile of the lipid. 

 

2. MATERIALS AND METHODS 

 
The studied fiddler crabs, Uca acuta acuta were 

collected from the coastal belt of Purusattampur 

(Dadanpatrabar), Midnapur(East), West Bengal 

(Latitude 21°47′N and longitudes 87°45′E) . 

Different body parts of the collected specimens 

such as  i) Body muscles, ii) Largest Chela Flesh 

and iii) Hepatopancreaus  were dissected out of the 

body and were immediately frozen and stored at -

20°c until analyzed. 

 

2.1 Extraction of Lipids 

The total lipids were extracted from the samples 

following the method of Bligh and Dyer (1959)
 

using methanol chloroform (2:1,v/v), methanol- 

chloroform – water (2:1:0.8, v/v/v), and then again 

with the first solvent system. Samples were 

grounded with the solvent, in a high speed 

homogenizer, filtered and residues were extracted 

with, the next solvent system. The process was 

repeated. Finally, the three extracts were pooled, 

diluted with water and layer was allowed to 

separate in a separatory funnel. The chloroform 

layer at the bottom was withdrawn and dried over 

anhydrous sodium sulphate in a freezer. The 

chloroform solution of lipid was evaporated under 

vacuum, redissolved in distilled n-hexane and kept 

at -20°C for future use. BHT (Butylated Hydroxy 

Toluene) was added at a level of 100mg/L to the 

solvent as antioxidant. After dilution of the pooled 

extracts, a heavy white precipitate appeared at the 

junction of the two layers which were kept for 

further analysis. 

 

2.2 Preparation of Methyl Esters of Fatty Acids 

Total lipids were transformed into methyl esters by 

trans-methylation. The samples were dissolved in 

anhydrous methanol containing concentrated 

Sulfuric acid (1.0%, v/v) and the mixture were 

refluxed (Christie,1982) for 2 hours.
.
 Methanol was 

evaporated to a small volume and cooled. Distilled 

water was added to the cooled mixture and the 

methy1 esters of Fatty acids were extracted 3 times 

with aliquots of diethy1 ether. The ethereal extracts 

were pooled and dried over anhydrous sodium 

sulfate, filtered, vacuum dried, dissolved in n-

hexane and kept in a freezer for further use. 

 

2.3 Purification of Fatty Acids Methyl Esters By 

Thin Layer Chromatography (TLC) 

Fatty acid methyl esters were purified (Mangold, 

1969) by
  

 TLC using a solvent system of n-

hexane-diethyl ether (90:10,v/v)
 

. A standard 

methyl ester was also run on the same plate in a 

separate lane. The location of methyl ester bands 

corresponding to the standard were marked after 

placing the TLC plate in an  iodine vapour 

chamber and then scrapped off the methyl ester 

band from the plate. Methy1 esters were recovered 

by extracting the recovered bands in a mini glass 

column with chloroform, the later was evaporated 

and the Methy1 esters were kept in n-hexane in a 

freezer, till analyzed by GLC. 

 

2.4 Gas Liquid Chromatography (GLC) 

GLC of fatty acid Methy1 esters were done on a 

Chemito 1000 instrument, equipped with Flame 

lonization Detector (FID). Quantitation was done 

by computer using specific clarity lite software. 

 

2.5 Analysis of Fatty Acid Methy1 Ester (FAME)  
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GLC of FAME was done on a BPX-70 megabore 

capillary coloumn of 30 mt length and 0.53 mm 

i.d. obtained from SGE, Australia. Oven 

temperature was programmed from 150°C - 240°C 

with a rate of 8°C/min. Initial and final times were 

kept isotheremal for 1 minute and 20 minutes, 

respectively. Injection port and detector 

temperatures were 250°C and 300°C, respectively. 

Nitrogen gas was used as carrier gas, its flow being 

6.32 ml/min. Identification of Fatty acids was done 

by comparing their retention times with those of 

standards, chromatographed under identical 

operational conditional of GLC. Confirmation of 

fatty acids was also done by using the FAME of 

Cod liver oil fatty acids, as suggested ( Ackman 

and Burger,1965  and Ackman et al. 1963). 

 

3. RESULTS AND DISCUSSION 

 
The present investigation has revealed that the 

body flesh of Uca acuta acuta contains a 

considerable amount of both eicosapentaenoic acid 

(EPA) and docosahexaenoic acid (DHA). The 

occurrence of considerably higher levels of EPA 

and DHA in the body flesh is common in 

detritivorous benthic animals of Sundarbans 

estuarine complex (Misra et al. 1983). About 28 

fatty acids have been found to occur in the body 

flesh, big chela flesh and hepatopancreas of Uca 

acuta acuta (Table-1& Fig-1,2&3). 

 
Table 1 

Faty acid compositions of Total Lipids (TL) from Uca acuta acuta (Fiddler Crab) as determined by  

GLC of methyl esters (% w/w of each component in total fatty acids). 

 

 
                             a First and second figures represent, carbon chain length: number of double bonds. The -ω values represent the methyl end 

                   chain from the center of double bond furthest removed from the carboxyl end. 
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Figure 1  

GLC tracing of the FAME of the TL of body flesh, of the crab, Uca acuta acuta. GLC column  

used was BPX-70 (Polar column ) Megabore column (30 meters length x 0.530 mm dia). 
 

 
 

Figure 2 

GLC tracing of the FAME of the TL of big chela flesh, of the crab,Uca acuta acuta. 

GLC column used was BPX-70 (Polar column ) Megabore column (30 meters length x 0.530 mm dia). 



Research Article                                                ISSN 2250-0480                                  VOL 4/ISSUE 2/APR-JUN 2014 

 

 

L - 25 

Life Science                            zoology 

 

 
 

Figure 3 

GLC tracing tracing of the FAME of the TL of hepatopancreas, of the crab, Uca acuta acuta. GLC 

column used was BPX-70 (Polar column ) Megabore column (30 meters length x 0.530 mm dia). 

 

Of the saturated fatty acids, the highest amount was 

represented by palmitic acid (21.6%) in the body 

flesh and 18.7% in big chela flesh  but such  fatty 

acid was 13.6 % in the hepatopancreas as obtained. 

.Among the unsaturated fatty acids, the major 

component was eicosapentaenoic acid (22.3%) in 

the body flesh, 14.3% in big chela flesh and it was 

13.3% in the hepatopancreas . The EPA is the major 

bioactive fatty acid. Of the other polyenoic acids, 

special mention is to be made on DHA, which was 

found only at 9.3% in body flesh, 7.0% in big chela 

flesh and 4.8% in the hepatopancreas .Omega-3 

fatty acids, the principal building blocks of marine 

fish oils, have a number of health –enhancing 

properties. Already well known for their ability to 

protect against heart disease, cancer, and 

diabetes,(Assisi, A. et al.2006) the omega-3 fatty 

acids eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) may be highly 

effective in preventing and managing depression 

and cognitive decline, according to a growing body 

of evidence(Raeder, M.B. et al.2006; Frangou, S. et 

al.2006 and Peet, M. et al.2002 ). Low dietary 

intake of beneficial omega-3 fatty acids, such as 

eicosapentaenoic acid (EPA) and docosahexaenoic 

acid (DHA), is linked to depressed mood, hostility, 

and impulsive behavior(Ross, B.M. et al.2007; 

Conklin, S.M. et al 2007 and Conklin, S.M. et 

al.2007). High intake of EPA and DHA is 

associated with increased gray matter volume in 

brain regions controlling depression and 

mood(Conklin, S.M. et al.2007).  These fatty acids, 

especially the EPA, in the diet reduce 

concentrations of cholesterol and triglycerides of 

the plasma by lowering the rate of the synthesis of 

low density lipoprotein, which act as carriers of 

triglycerides and cholesterol (Illingworth, 1984), by 

the liver and vascular tissues. Thus it is suggested 

that adult patients with circulatory and other 

symptoms can be treated medically if EPA is taken 

regularly in fish-oil capsule form and various heart 

diseases can be prevented (Ackman, 1986; Ackman, 

1988). Similar studies with DHA indicate that it is 

effective in skin disorders, relieves inflammatory 

conditions, aids brain development and also forms a 

good part of the retina of the eye. 
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4. CONCLUSION 

 
In the present study, it has been established that, 

considerably higher levels of EPA and DHA have 

been found in the various tissues of Uca acuta 

acuta, particularly in the body flesh of the animals 

which have various therapeutic effects. 

 

5. ACKNOWLEDGEMENT 

 
Our great indebtedness goes to let Dr Amitabha 

Ghosh, former President, Drug Research & 

Development Centre, Kolkata for his kind 

supervision and co-operation during the whole 

chromatographic work. 

6. REFERENCES 

 
1. Ackman, R.G., Fatty acids. In: Ackman RG 

(ed) Marine Biogenic Lipids, Fats and Oils.  

CRC Press Inc, Boca Raton, Vol 2,1989; 

pp145-178. 

2. Ackman, R.G.and Burger, R.D.  Cod liver oil 

fatty acids as secondary reference standards in 

the GLC of polyunsaturated fatty acids of 

animal origin: Analysis of a dermal oil of the 

Atlantic leather-back turtle.  J. Am. Oil Chem 

Soc.,1965,42, 38-42. 

3. Ackman, R.G., Concerns for Utilization of 

Marine Lipids and Oils. Food                   

Technol.1988, 42(5): 151-155 

4. Ackman, R.G. Perspectives on 

eicosapentaenoic acid(EPA), n-3 News,1986, 

1, 1-4.(Dept of Preventive Medicine, Havard 

Med. School. Boston). 

5. Assisi A, Banzi R. and Buonocore C, et al. 

Fish oil and mental health: the role of n-3 

long-chain polyunsaturated fatty acids in 

cognitive development and neurological 

disorders. Int Clin Psychopharmacol. 2006 

Nov;21(6):319-36.  

6. Bandyopadhyay, C.; Banerjee, D.; Patra, T.K.; 

Pal, D.; Ghosh, A.; Choudhury, A. and Misra, 

S.  Pharmacologically active fatty acids of 

tiger prawn penaeus monodon (Fabricius) 

Current Science. 1993,Vol.65 No.9. 707-708 

7. Bligh, E.G. and Dyer, W.J.  A rapid method of 

total lipid extraction and purification. Can J 

Biochem Physiol.1959, 37:911-917 

8. Chakraborty, S.K. .In Mangroves: Ecology, 

Biology and Taxonomy. Ed. James N. Metras 

(publ.NOVA publishers), 2011, pp.83-112. 

9. Chin, J.P.F and Dart, A.M. Therapeutic 

restoration of endothelial function in hyper-

cholesterolemic subjects: Effect of fish oils. 

Clin Experi Pharmacol.1994, 21:749-755 

10. Christie, W.W.  Lipid analysis. 2nd edn. 

Pergamon Press, Oxford, England.1982. 

11. Conklin, S.M.; Harris, J.I. and Manuck, S.B. 

et al. Serum omega-3 fatty acids are 

associated with variation in mood, personality 

and behavior in hypercholesterolemic 

community volunteers. Psychiatry Res. 2007 

Jul 30;152(1):1-10. 

12. Conklin, S.M.; Manuck, SB.; Yao, J.K.; 

Hibbeln, J.R.; Flory, J.D. and Muldoon, M.F. 

Serum phospholipid polyunsaturated fatty 

acids are associated with mood, behavior and 

personality in healthy community adults. 

American Psychosomatic Society annual 

meeting, March 2007, Budapest, Hungary, 

abstract 1718. 

13. Conklin, S.M.; Gianaros, P.J. and Brown, 

S.M. et al. Long-chain omega-3 fatty acid 

intake is associated positively with 

corticolimbic gray matter volume in healthy 

adults. Neurosci Lett. 2007 Jun 

29;421(3):209-12.  

14. Connor, S.L. and Connor, W.E. Are fish oils 

beneficial in the prevention and treatment of 

artery disease? Am J Clin Nutr 66 (Suppl 

4):1997, 1020S-1031S 

15. Conquer, J.A.;Tierney, M.C.;Zecevic, J. 

Bettger, W.J, and Fisher, R.H. Fatty acid 

analysis of blood plasma of patients with 

Alzheimer's disease, other types of dementia, 

and cognitive impairment. Lipids. 

2000;35:1305–12 

16. Dunstan, J.A.; Mitoulas, L.R.; Dixon, G.; 

Doherty, D.A.; Hartmann, P.E. Simmer, K. 

and Prescott, S.L. The effects of fish oil 

supplementation in pregnancy on breast milk 

fatty acid composition over the course of 

lactation: a randomized controlled trial. 

Pediatr Res. 2007;62:689–94. 

17. Dyerberg, J.; Bang, H.O. and Hjorne.; N.  

Fatty acid composition of the plasma lipids in 

Greenland Eskimos. Am J Clin Nutr.1975, 

28:958-966 



Research Article                                                ISSN 2250-0480                                  VOL 4/ISSUE 2/APR-JUN 2014 

 

 

L - 27 

Life Science                            zoology 

 

18. Frangou, S.; Lewis, M. and McCrone, P. 

Efficacy of ethyl-eicosapentaenoic acid in 

bipolar depression: randomised double-blind 

placebo-controlled study. Br J Psychiatry. 

2006 Jan;188:46-50.  

19. Hay, C.R.M.; Durber, A.P. and Saynor, R.  

Effect of fish oils on platelet kinetics in 

patients with ischaemic heart disease. 

Lancet.1982, 1:1269-1272 

20. Illingworth, D.R.; Harris, W.S. and Connor, 

W.E. Inhibition of low density lipoprotein 

synthesis by dietary n-3 fatty acids in humans.  

Artereosclerosis, 1984, 4, 270-275. 

21. Kim, D.N.; Schmee, J. and Thomas, W.A. 

Dietary fish oil added to hyperlipidemic diet 

for swine results in reduction in the excessive 

number of monocytes attached to the arterial 

endothelium. Atherosclerosis.1990, 81:209-

216 

22. Krauss-Etschmann, S. Shadid,  R.; Campoy, 

C.; Hoster, E.;Demmelmair, H.; Jimenez, M.; 

Gil, A.; Rivero, M.; Veszpremi, B. and Decsi, 

T. et al. Effects of fish-oil and folate 

supplementation of pregnant women on 

maternal and fetal plasma concentrations of 

docosahexaenoic acid and eicosapentaenoic 

acid: a European randomized multicenter trial. 

Am J Clin Nutr. 2007;85:1392–400. 

23. Lazzarin, N.; Vaquero, E.; Exacoustos, C.; 

Bertonotti, E.; Romanini, M.E. and Arduini, 

D. Low-dose aspirin and omega-3 fatty acids 

improve uterine artery blood flow velocity in 

women with recurrent miscarriage due to 

impaired uterine perfusion. Fertil Steril. 

2009;92:296–300 

24. Lee, T.H.; Hoover, R.L.; Williams, J.D.; 

Sperling, R.I.; Revalse, J.; Spur, B.W.; 

Robinson, D.R.; Corey, E.J.; Lewis, R.A. and 

Austin, K.F. Efect of dietary enrichment with 

eicosapentanoic  and docosahexaenoic acids 

on in vitro neutrophil and monocyte 

leukotriene generation and neutrophil 

function. New Engl J Med,1985, 312 

(19):1217-1224 

25. Mangold, H.K. Aliphatic lipids. In: Sthal E 

(ed) Thin layer Chromatography. Springer, 

New York, 1969, pp 363-415 

26. Misra, S.; Dutta, A.K.; Dhar, T.; Ghosh, A.; 

Chowdhury, A. and Dutta, J. Fatty acids of the 

mud skipper Bolleopthalmus boddaerti, J. Sci. 

Food Agric.1983, 34, 1413-1418. 

27. Pal, D.; Patra, T.K.; Banerjee, D.; De, J and 

Ghosh, A. Nutritional evaluation of liver and 

body flesh lipids of ray fish, Dasyatis bleekeri 

(Blyth). J. Food. Sci. Technol, 

Vol.36,No.5,1999, 413-423  

28. Peet, M. and Horrobin, D.F. A dose-ranging 

study of the effects of ethyl-eicosapentaenoate 

in patients with ongoing depression despite 

apparently adequate treatment with standard 

drugs. Arch Gen Psychiatry. 2002 

Oct;59(10):913-9.  

29. Pigott, G.M. and Tucker, B.W.  Science opens 

new horizons for marine lipids in human 

nutrition. Food Rev Int 3 (1&2):1987, 105-

138 

30. Raeder, M.B.; Steen, V.M.; Vollset, S.E. and 

Bjelland, I. Associations between cod liver oil 

use and symptoms of depression: The 

Hordaland Health Study. J Affect Disord. 

2006 Dec 18.  

31. Ross, B.M. Omega-3 fatty acid deficiency in 

major depressive disorder is caused by the 

interaction between diet and a genetically 

determined abnormality in phospholipid 

metabolism. Med Hypotheses. 

2007;68(3):515-24.  

32. Serhan, C.N.; Chiang, N. and Van Dyke, T.E. 

Resolving inflammation: dual anti-

inflammatory and pro-resolution lipid 

mediators. Nat Rev Immunol. 2008;8:349–61. 

33. Simopouls, A.P. Omega-3 fatty acids in health 

and disease and in growth and development. 

Am J Clin Nutr.1991, 32:438-463. 

34. Smith, G.I.; Atherton, P.; Reeds, D.N.; 

Mohammed, B.S.; Rankin, D.; Rennie, M.J. 

and Mittendorfer, B. Dietary omega-3 fatty 

acid supplementation increases the rate of 

muscle protein synthesis in older adults: a 

randomized controlled trial. Am J Clin Nutr. 

2011;93:402–12 

35. Su, K.P.; Huang, S.Y.; Chiu, T.H. Huang, 

K.C.; Huang, C.L.;Chang, H.C. and Pariante, 

C.M. Omega-3 fatty acids for major 

depressive disorder during pregnancy: results 

from a randomized, double-blind, placebo-

controlled trial. J Clin Psychiatry. 

2008;69:644–51

 


