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Abstract

In the present study conducted for analysed the fatty acid composition of the 
Blue Swimmer Crabs (BSC) collected from Negombo, down south and Mannar 
coastal region in Sri Lanka. The fatty acid composition was analysed by Gas 
Chromatography (GC) techniques after preparation of the Fatty Acid Methyl 
Esters (FAME). The results showed that stearic acid (C 18:0, 25.41±1.8%) 
was a predominant fatty acid found in the BSC meat. Among other fatty acids, 
vaccenic acid (C 18:1 n-7, 20.41±4.1%) and a docosahexaenoic acid (C 22:5 
n-3, 20.36±3.1%) contribution was maximum followed compare with other fatty 
acids. The polyunsaturated (PUFA), monounsaturated (MUFA) and Saturated 
Fatty Acids (SFA) in BSC were accounted for 44.93%, 34.45 % and 31.86% 
of the total fatty acids, respectively. Conversely, the levels of unsaturated fatty 
acids were higher in P. pelagicus that are associated with the health benefits 
for human. 

Keywords: Blue swimmer crab; Fatty acids; Saturated; Monounsaturated; 
Polyunsaturated
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Introduction 
Blue swimmer crab, BSC (Portunus pelagicus) is a very popular 

marine export species, having the commercial value in Sri Lanka 
markets. BSC is occurring in the large shoals in shallow coastal water 
overlying sandy or muddy water. They are common throughout the 
Indian Pacific region [1]. BSC has a low life cycle in-between three 
or four years. In Sri Lanka, BSC fishery extends from Negombo to 
the Southwest coast and fishing season also depend on the location 
of the individual fishing community, the weather, the type of the 
fishing gear, economic return of alternative fisheries. According to 
the Department of Fisheries and Aquatic Resources (DFAR) data 
published in 2014, annual Sri Lanka total crab production is around 
11,000 tons in 2012 and BSC was in a considerable percentage of total 
crab production [2]. 

According to the previous study, the BSC contains a lower 
level of lipid and a high level of protein [3]. Many studies have 
been done for the fatty acid composition of BSC’s and reported 
Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) 
level were approximately in 30% from the total lipid [3-5]. Daniz et 
al noted the BSC collected from Mersin Bay, having 1.13-1.43% oil 
content in the crabmeat. The highest proportion of fatty acids in BSC 
were palmitic acid (C16:0), stearic acid (C18:0) and palmitoleic acid 
(C16:1), etc. They noted that the carapace meat of the BSC was rich in 
SFAs, PUFAs, and MUFAs [6]. EPA and DHA are considered as the 
omega-3 polyunsaturated fatty acids, which have a preventive effect 
on the coronary heart diseases, brain disorders, cancers, rheumatoid 
arthritis, multiple sclerosis, inflammation, etc [7,8]. But a high level 
of EPA can cause a bleeding effect. Hence the lower dose of EPA has 
been recommended for pregnant and nursing mothers [1]. For this 

reason fatty acid, profile analysis has great importance in term of 
human health. 

Fatty acid profile and the proximate composition of the marine 
species differ with the sex, different consumption pattern, habitat, 
age of the species, seasonality, and other environmental factors in 
the ocean [9]. The taste, nutritional quality and the health benefits of 
the marine species including crabs are to a large extent and mainly 
depend on their essential fatty acids and essential amino acid content 
[10]. So that fatty acid composition is the most important criteria to 
evaluate the nutrition value of the crabs. 

BSC is widely considered as nutritious, but the precise nutritional 
value, including the fatty acid profile of its’ hasn’t been studied 
sufficiently in Sri Lanka. Therefore, this study aimed to provide 
detailed information regarding the fatty acid profile in edible tissues 
of BSC. 

Material and Methodology
Sample collection

BSC samples were collected from Mannar, Negombo, and down 
south coast areas of Sri Lanka during from July to November 2014. 
The total number of sample size (n) was 60, and it represented 30 
female and 30 of male BSC. Samples were separately packed in the 
clean polythene bags and transported on ice-box. Samples were 
analyzed at the analytical chemistry laboratory, (NARA).

Sample preparation
The carapace width (cm), total weight (g) and sex were recorded 

before the dissecting. Male and female BSCs were separated and the 
edible muscle part was removed by sharp forceps and homogenized 
by mixer grinder. Homogenized samples were packed in seal 
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polythene bags and labelled properly and stored under freezer for 
further analysis.

The lipids in the muscle tissue were extracted using the method 
described by Bligh and Dyer, 1959. Lipid content was determined as 
the percentage value using the gravimetric method. The extract was 
used to generate the fatty acid methyl ester (AOCS method C2.66). 

Gas Chromatography equipped with Flame Ionization Detector 
(GC-FID) (GC-2014, Shimadzu; Japan) analysis was conducted using 
1-μL split injections onto a 105 m (fused silica) DB wax column 
(Restek, PA). The initial column temperature was held at 100°C for 4 
min, before being increased to 240°C at a rate of 3°C min−1. The injector 
temperature was held constant at 225°C and the detector temperature 
was 285°C. Helium was used as the carrier gas and column flow was 
held at 1 mL min−1. The calibration curve was constructed using the 
Qualmix Fish S FAME mix (Larodan, Sweden). Heptadecanoic acid 
was added to each and every sample as an internal standard. Statistical 
analysis was done by using Microsoft Excel 2010 and SPSS software.

Results and Discussion 
Fatty acid composition of the BSC meat obtained by the GC-FID 

is summarized in Table 1. Total 17 fatty acids were identified in the 
lipid of BSC meat. The average lipid content was in the edible muscle 
around 0.59±0.14%. The oil content of the male crabs was 0.60±0.11% 
and the females were 0.58±0.18%. The oil content of the female flesh 
is lower than the oil content of male flesh, but the difference is not 
significant (p>0.05). Emmanuel et al reported that female and male 
crabs are very similar in most cases in flesh comparing with an 
exoskeleton, and whole body [11]. 

Raghunath et al reported that “The lipid content showed a 
significant difference (p<0.01) in all the tissues except in muscle tissue 
and the carbohydrate values showed a significant difference (p<0.01) 
only for ovary and hepatopancreas [12]. Hence the oil content was 
slightly differenced in the flesh or muscle tissues of male and female. 
But the difference is not significant. 

Daniz et al reported the BSCs meat has high PUFAs (43.19-
45.98%), MUFAs (23.69-26.52%) and SFAs (24.01-25.30%). Those 
values are very similar to our study. But they mentioned some of the 
fatty acids were significantly different in between male and Female 
crabs (p<0.05). Among recorded fatty acids Polyunsaturated fatty 
acids (PUFA) were observed as the highest (44.92%) Monosaturated 
fatty acids (MUFA) were recorded as the second most abundant. 
Saturated fatty acids (SFA) were the lowest (31.86%). The main SFA 
were stearic (C 18:0) 25.41±1.8%, myristic acid (C14:0) 3.41±0.0%, 
pentadecanoic acid (C 15:0) 1.97±0.06 % and palmitic acid (C 16:0) 
1.07±0.8%. Meanwhile stearic acid was the most dominant one and 
the palmitic acid was the lowest. Badrul et al reported a lower stearic 
acid content and higher palmitic acid content in the oil of freshwater 
crabs [13]. But Xugan et al reported the stearic acid was the most 
dominant fatty acid found in the BSC collected by the coast of the 
Gulf [1]. 

Table 1 indicated that the PUFA predominant component among 
the investigated fatty acids SFA, MUFA, and PUFA. Their amount 
of noticed in the following order docosahexaenoic acid (DHA) 
(C22:6 n-3) 20.36±3.1%, eicosapentaenoic acid (EPA) (C 20:5 n-3) 

12.46±2.1%, linoleic acid (C18:2 n-6) 4.65±1.3%, docosapentaenoic 
acid (C22:5 n-6) 2.25±0.0%, docosatetraenoic acid (C22:4 n-6) 
1.70±0.7%, octadecatetraenoic acid (C18:4 n-4) 1.30±0.7%, linolenic 
acid (C 18:3 n-3) 1.25±0.4% and arachidonic acid (C 20:4 n-6) 
0.96±0.14%. Regarding the MUFA, vaccenic acid (C18:1 n-7) 
20.41±4.1% is dominated than other MUFA. Figure 1 indicates the 
SFA, MUFA, and PUFA in the edible part of the muscle of BSC. 

EPA and DHA are the major components of the cell membrane 

Oil % (0.59±0.14)  

 Type of fatty acids (FAs) FAs nomenclature %

1 Myristic acid 14:00 3.41±0.0

2 Pentadecanoic acid 15:00 1.97±0.06

3 Palmitic acid 16:00 1.07±0.8

4 Palmitoleic acid 16:10 1.55±0.5

5 Stearic acid 18:00 25.41±1.8

6 Oleic acid 18:1 (n-9) 10.19±1.5

7 Vaccenic acid 18:1 (n-7) 20.41±4.1

8 Linoleic acid 18:2 (n-6) 4.65±1.3

9 Linolenic acid 18:3 (n-3) 1.25±0.4

10 Octadecatetraenoic acid 18:4 (n-4) 1.30±0.7

11 Eicosenoic acid 20:1 (n-9) 0.99±0.07

12 Arachidonic acid 20:4 (n-6) 0.96±0.14

13 Eicosapentaenoic acid 20:5 (n-3) 12.46±2.1

14 Erucic acid 22:1 (n-9) 1.30±0.5

15 Docosatetraenoic acid 22:4 (n-6) 1.70±0.7

16 Docosapentaenoic acid 22:5 (n-6) 2.25±0.0

17 Docosahexaenoic acid 22:6 (n-3) 20.36±3.1

 

SFA

 

31.86

MUFA 34.45

PUFA 44.93

n-3 34.07

n-6 9.56

n-9 12.49

n-3/n6 3.56

PUFA/SFA 1.41

Table 1: Fatty acid profile of the BSC.

Figure 1: SFA, MUFA and PUFA percentage in the edible part of the muscle 
of BSC.
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of the phospholipids and both are predominant PUFA for the central 
nervous system. Because human cannot biosynthesis of these essential 
PUFA. So that EPA and DHA are considered as “ conditionally 
essential fatty acids” especially for pregnant and lactating women, 
fetuses, infant and also adolescent [14]. Meanwhile, the EPA and 
DHA are reducing the cholesterol absorption level in the body, 
therefore, prevent cardiovascular diseases [15]. Since, high amount of 
PUFA in the edible portion of the BSC, it appears to be having health 
benefits for human consumption. 

Wu et al reported the fatty acid composition of the meat, 
gonads, and the hepatopancreas of the BSC in Gulf and mentioned 
oil percentage of the female and male were different, in which male 
having a higher oil percentage in the meat than the female BSC. But 
the oil percentage of the gonads was higher compared with the meat of 
the females. Compare to the meat and gonads, high Free Fatty Acids 
(FFA) content found in the hepatopancreas for both female and male 
BSC. Due to high FFA content in the oil, might affect to oxidation 
than the meat and gonads during handling and storage. Hence the 
hepatopancreas of the BSC is having less suitability for processing.

The ration of the n-3 and n-6 PUFA is used as an indicator of 
the fatty acid nutritional value. Higher ratio considered as the most 
beneficial for the human being. But the higher content of the n-6 
PUFA may lead to many inflammatory diseases [16]. Therefore Food 
and Agriculture Organization of the united nation (FAO) and World 
Health Organization (WHO) have recommended the dietary n-3 and 
n-6 PUFA ratio should at least 0.1-0.2 [1]. While it is more than 0.2 
ratio (>0.2) are more health benefits. BSC showed the n-3 and n-6 
ratio as 3.56 therefore, the edible muscle parts of the BSC may be 
considered the healthy seafood item. 

Conclusion 
This study clearly shows that BSC has a lower level of the lipid 

with a high level of EPA, DHA like PUFA. The meat of the BSC has 
high omega -3 fatty acids (n-3) than SFA and it has shown the higher 
ratio of the n-3 to n-6 (3.56). These indices had shown that BSC meat 
very healthy for human consumption.
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