
 
International journal of advanced scientific and technical research               Issue 5 volume 1, January-February 2015          

Available online on   http://www.rspublication.com/ijst/index.html                                                     ISSN 2249-9954 

R S. Publication, rspublicationhouse@gmail.com Page 84 
 

Estimation of Proximate Fatty acid Composition in Ethno-

Medicinally Important Viviparous Gastropod,  

Bellamya bengalensis (Lamarck, 1822)  
 

, 
 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

Among the fresh water snails, Bellamya bengalensis has potential nutritional importance. Many 

people belonging under different economic classes of North Eastern states of India, like West 

Bengal, Bihar, Nagaland, Mizoram etc depend on Bellamya bengalensis since an immemorial 

time beings. People consume B. bengalensis as their daily food intake for not only its cheap rate 

and better taste but also its great medicinal values. Especially people suffering from several heart 

diseases, consume this snail with a belief to restore their health. Among the fatty acids, there are 

several essential fatty acid (unsaturated fatty acid) which plays vital role to prevent several heart 

related disturbances. So in this context, study was made regarding analysis of fatty acid 

composition in B. bengalensis. Using gas cromatograph, fatty acid composition was isolated 

from the flesh of B. bengalensis. Study indicated that B. bengalensis contained a good required 

percentage of MUFAs and PUFAs, which characterized about the edibility and flesh value of B. 

bengalensis. 
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INTRODUCTION 

People always search for those edible items, which can contribute a great nutritional values, like 

vegetables, grains, fruits, fish, meat, milk etc. Nevertheless, in almost time, regarding high 

market price, people cannot reach to those food items, which they desire. In this circumstances, 

they search for alternate food items, which have same or nearest same food values, comparing to 

their desire food items. It was observed, people of North Eastern states of India, like West 

Bengal, Bihar, Nagaland, Mizoram etc, depend on Bellamya bengalensis since an immemorial 
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time beings. Not only for its easy availability and cheap rate, in terms of money but also it has 

great nutritional importance [1].Among the different types of edible molluscs people generally 

prefer, B. bengalensis not only to meet up their nutritional requirement but it as an important 

source of medicines. People realised since a very long time that B.bengalensis posses good taste 

in terms of edibility, easy to digest and consuming this snail they can able to get rid from the 

several physiologic problems such as rheumatism, cardiac disorder, controlling blood pressure, 

asthma, rickets, calcium metabolism, nervousness, giddiness and also for missing vitamins and 

minerals etc [2],[3],[4]. Many people belonging under different economic classes of south-

western part of West Bengal (India), consume B. bengalensis as their daily food intake. The 

poverty sticken people of this stated region, make daily livelihood by selling of B. Bengalensis
 

[5]. B.bengalensis (Phylum: Mollusca, Class: Gastropoda, Order: Mesogastropoda, Family: 

Viviperidae), commonly known as “Gugli” (Bengali language) which is a benthic fauna of fresh 

water body. It is usually observed to attach either with the substances, which are immersed, or in 

floating condition over the surface of water.  

“Fat” and its building unit “Fatty Acid”(FA) plays vital role to control human physiological 

activities. FA both free and as part of complex lipids, play a number of key roles in metabolism, 

act as a source of major metabolic fuel (storage and transport of energy). FA is an essential 

component of all membranes and known as gene regulators. Between two types of fatty acid 

“Unsaturated fatty acid” (UFA) has great importance to human life because it helps to inhibit the 

possibilities of cardiovascular disease, coronary disease etc. The “Essential Fatty Acid” i.e. EFA 

is those which cannot be synthesized by humans body and thus it is required to provide them 

externally to maintain daily vital physiological process [6].Two EFAs i.e.  alpha-linolenic 

acid (an omega-3 or n-3 fatty acid) and linoleic acid (an omega-6 or n-6 fatty acid) are linked to 

the development of brain and nervous tissue, visual function and reduces incidence of coronary 

heart disease, lower blood pressure and cholesterol levels etc, in infants and adults respectively 

[7],[8],[9]. Human body has a limited ability to form the long-chain n−3 fatty acids including 

eicosapentaenoic acid (EPA, 20 carbons and 5 double bonds), docosahexaenoic acid (DHA, 22 

carbons and 6 double bonds) and α-linolenic acid (ALA, 18 carbons and 3 double bonds). So, 

here, with growing public awareness and population growth, it is dramatically needed regarding 

clinical benefits of EPA and DHA, to locate a compatible edible food items [10].So, in that case, 

we have to choose that type of food materials which can provide required level of EFAs in terms 

of lipid consumption.  

So, in this study, objective was to determine the crude fat level and fatty acid composition in the 

flesh of Bellamya bengalensis, to address the nutritional importance of this fresh water gastropod 

species.  

 

MATERIALS AND METHODS 

A. Sample preparation and preservation       
Healthy matured samples of B. bengalensis were collected at random from the different market 

places of Kolkata, West Bengal. Immediately after collection, the collected sample were kept in 

an insulated box with sufficient ice and transferred to the laboratory. The collected sample was 

properly washed with double distill water. Then length and weight were measured separately. 

Flesh portion was carefully removed from the shell, using cleaned, grease free scissors, forceps 

and scalpels and thus the edible fleshy parts were separated. After separation of flesh, removing 

of unwanted matters, proper washing was taken place with double distill water. The flesh was 

dried in hot air oven at 50
0
C. The oven dried samples were grounded finely with cleaned grease 

http://en.wikipedia.org/wiki/Alpha-linolenic_acid
http://en.wikipedia.org/wiki/Alpha-linolenic_acid
http://en.wikipedia.org/wiki/Omega-3_fatty_acid
http://en.wikipedia.org/wiki/Linoleic_acid
http://en.wikipedia.org/wiki/Omega-6_fatty_acid
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free pestle and mortar. The powdered form was preserved in sterilized bottle (Terson made, 

amber coloured wide mouth bottle of 60 ml, product code: 581310) for analysis. The sample 

vials were then preserved in a desiccator. 

 

B. Estimation of crude fat content  

This estimation was done by using the Folch protocol [11] with little bit of modification. Here 

200 mg sample was first taken in Methanol & Chloroform Mixture (1:2). There after the sample 

mixture was centrifuged and supernatant solution was kept for measuring initial weight. Final 

record was taken until a constant weight was obtained.  

 

% of Crude fat =        
Initial weight - Final weight  X 100

 

                                                                       
Weight of sample 

 

C. Qualitative and quantitative analysis of fatty acid content in B. bengalensis 

About 200 mg of sample oil was hydrolyzed with 0.5 N NaOH in methanol for 1 hr at reflux 

temperature. Then BF3-methanol reagent was added and boiling was done for one more minutes. 

After cooling saturated NaCl solution was added. Hexen solution of methyl-esters at the top was 

extracted and transferred into test tube with anhydrous Sodium sulfate. The dry hexane solution 

was injected directly (1µL) into gas chromatograph. Fatty Acid profile was determined by “Gas 

Cromatograph (Agilent 6890A, Beijing, China).The instrument was equipped with a flame 

ionization detector (FID) and capillary DB-wax column (30 m X 0.25 mm id), N2, H2 and air 

flow rate was maintained at 1 mL/min, 30 mL/min and 300 mL/ min, respectively. Inlet detector 

temperature was kept at 250
0 

C and the oven temperature was programmed as 150-190-230
0 

C 

with increase rate of 15
0 

C/min and 5 min hold,up to 150
0 

C and 4
0 

C/min with 10 min hold up to 

230
0 

C. Quantitative data were corrected for differences in detector responses through analysis of 

authentic standards of each reported fatty acid [6],[12].  

 

D. Statistical analysis 

All the data are expressed in terms of percentage. Statistical analysis was done by using mean, 

mode and standard deviation. For all determinations, ten replicates were carried out. All analysis 

were carried out in triplicate. P < 0.05 was considered as level of significant. 

 

RESULTS  

A. Fatty acid composition  

The estimated lipid was 5.23±0.62. The compositions of fatty acid (FA) in the muscle tissue of 

B. bengalensis were listed in Table 1. Among the SFAs predominant was palmitic acid (16:0) 

(36.78±1.28 %) while Lauric (12:0) was in lowest end (2.08±0.65 %). Beside the pamitic acid, 

stearic acid (18:0) (8.82±0.59 %) and myristic acid (14:0) (5.19±0.12 %) were isolated in a 

significant amount. The total estimated value of total SFA was 52.87%. Among the MUFAs only 

oleic acid (18:1) and erucic acid (22:1) indicated their presence in the amount of 16.22±0.92 % 

and 3.67±0.53 % respectively. The estimated value of total MUFA was 19.89 %. The total 

estimated score of PUFA group was 11.20 %. Where, docosahexaenoic acid (DHA) (22:6n-3) 

made maximum percentage (5.03±0.76%) and eicosapentaenoic acid (EPA) (20:5n-3) was in 

minimum end (1.28±0.26%), while α-Linolenic acid (ALA) (18:3n-3) scored 2.87±0.61 % . In n-
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6 series only lenoleic acid (18:2n6) was isolated (2.12±0.76 %). The isolated n-3 and n-6 ratio 

was found 4.33 (Table 1). 

 

Table 1.  Fatty Acid composition in the muscle tissue of B. bengalensis 

Item Name Quantity 

Length measurement (cm) 3.51± 1.06 

Weight measurement (gm) 2.96± 0.87 

Crude fat content (% dry weight) 5.23±0.62 

Fatty acids Composition (% dry weight) Total 

12:0 2.08±0.65 

14:0 5.19±0.12 

16:0 36.78±1.28 

18:0 8.82±0.59 

22.0 0.0 

ΣSFA* 52.87 

18:1 16.22±0.92 

22:1 3.67±0.53 

ΣMUFA** 19.89 

18:2 (n-6) 2.12±0.76 

18:3 (n-3) 2.87±0.61 

20:5 (n-3) 1.28±0.26 

22:6 (n-3) 5.03±0.76 

ΣPUFA*** 11.30 

(n-3) / (n-6) 4.33 

*SFA-Saturated fatty acid, MUFA**-Mono unsaturated fatty acid, 

PUFA***-Poly unsaturated fatty acid, Values are mean ± SD, n=10 

 

DISCUSSION 

Based on Ackman classification [13] the crude fat content in B. bengalensis was located between 

4-8%, which indicated presence of medium fat level in the flesh of B. bengalensis (Table-1). gass 

chromatograph illustrated about the presence of fatty acid content in B. bengalensis at significant 

level (P<0.05), such as palmitic, myristic, stearic, lauric, oleic, erucic, linoleic, α-linolenic, 

eicosapentaenoic and docosahexaenoic (Table-1). More over the isolated n-3 fatty acid group 

were indicating about the flesh values of B. bengalensis. It was reported that, common sources of 

PUFA was (mainly n–3 fatty acids ) in fish, gastropods, algae etc [14]. It was described that the 

percentage of total PUFA in marine gastropods viz. Tonna dolium and Phalium glaucum were 

3.55% and 3.16% respectively [15]. While the percentage of total PUFA in other prosobranch 

gastropod, Patella depressa was ranged between 6.04±1.99 % to 10.40±1.01%
 
[16]. So here B. 

bengalensis can act as a good source of EFAs in terms of PUFAs.  

Some evidence suggests that people with certain circulatory problems, such as varicose veins, 

may benefit from the consumption of EPA and DHA, which may stimulate blood circulation, 

increase the breakdown of fibrin (a compound involved in clot and scar formation) [17].  

Evidently, these n−3 fatty acids can reduce blood triglyceride levels
 
[17],[18],[19], sticking to 

artery walls for blocked blood vessels. This also help to prevent hardening of the arteries, 

decrease risk of sudden death and abnormal heart rates, help for lowering of blood pressure, and 
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prevent heart attacks. The EFAs can reduce inflammation in heart disease, inflammatory bowel 

disease, and rheumatoid arthritis. Regular intake of n-3 fatty acids may reduce the risk of 

secondary and primary heart attack [20]. Not only that n-3 group of fatty acid as DHA, plays 

crucial role for brain and eye development of growing fetus during the pregnancy period, for 

maintaining and promoting health throughout the life. Thus, the Canadian Government 

recognized the importance of DHA n-3 [21]. Where as n-6 fatty acids associated with replacing 

saturated and trans fat with decreasing risk of heart disease, improve insulin resistance and 

reduce the incidence of diabetes, and also help in lower blood pressure and cholesterol levels etc
 

[22]. It can be added that present research work suggested about the flesh value of B. bengalensis 

and its potential role for providing EFAs (EPA and DHA), in a satisfactory amount. This study 

again confirmed about the potential importance of B.bengalensis, starting from growing fetus to 

children, adults and elderly for development and maintenance of their vital physiological 

functions. 

The ratio between n-3 and n-6 (especially alpha-linolenic vs linoleic) is a very useful index for 

human health on coronary heart disease, autoimmune diseases etc. However, two studies 

published in 2005 and 2007, found that n−3 fatty acids play extremely beneficial role in 

preventing heart disease in humans, while levels of n−6 fatty acids (within the ratio) was 

insignificant
 
[23],[24]. More over the n−3 and n−6 ratio can significantly influence eicosanoids, 

which regulate metabolic functions. This eicosanoids (leukotrienes, thromboxanes and 

prostaglandins) which, are a family of powerful, hormone-like compounds, produced in the body 

from the synthesis of EFA and ending with metabolism by enzymes. These eicosanoids have 

important beneficial biological role (immune response, relevant to arthritis, lupus, asthma, 

recovery from infections etc). But their excess production may create ill effect [25]. However, 

researchers found that certain n−3 fatty acids are responsible for conversion into eicosanoids. 

Whereas, the production rates of eicosanoids were observed, faster from n-6 than n-3 fatty acids. 

In that case, if both n−3 and n−6 fatty acids are present in almost same ratio, they will "compete" 

to be transformed [25],[26].Not only that, some eicosanoids, which derived from n-6 fatty acid 

(mainly arachidonic acid), are potentially harmful if excessive amounts build up in the body. So 

the ratio of long-chain n−3 and n−6 fatty acids directly affects the type of eicosanoids that are 

produced. These observations led to greater interest in finding ways to control the synthesis of 

n−6 eicosanoids. It was also observed that humans can convert short-chain n-3 fatty acids to 

long-chain form (α-linolenic acid to EPA and further to DHA) [25],[26]
.
. The n-3 conversion 

efficiency is greater in women than in men. These conversions occur competitively with n-6 fatty 

acids, which are essential closely related chemical analogues which are derived from linoleic 

acid. Thus, the synthesis of the longer n-3 fatty acids from linolenic acid within the body is 

competitively slowed by the n-6 analogues. That is why, accumulation of long-chain n-3 fatty 

acids in tissues is more effective, when they are obtained directly from food or when competing 

amounts of omega-6 analogues do not greatly exceed the amounts of omega-3. Nevertheless, this 

appropriate ratio was reported to be present during the prenatal period for the formation of 

synapses and cell membranes. These processes are also essential in postnatal human 

development for injury response of the central nervous system and retinal stimulation [27], [28]
.
. 

Thus, it can be suggested that, it is a simplest way to consuming more n−3 and fewer n−6 fatty 

acids. 

In this experiment, the n-3 and n-6 ratio was observed 4.33 (Table-1). Which indicated B. 

bengalensis act as a moderately balance source of fatty acids (mainly EFA).Where the estimated 

value of n-3 is significantly more than the value of n-6. It should however be noted that regular 
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consumption of B. bengalensis, can contribute to increase the amount of EFA in the diet. 

Nevertheless, more experiment in this regards can be done. 

 

CONCLUSION 

Fresh water viviperid gastropod Bellamya bengalensis possess great nutritional values [29] and it 

was realized since immemorial time beings. Specially, the significant role of B. bengalensis for 

those people who neither able to buy required nutritionally enriched food (milk, fishes, meats 

etc) every day nor has good amount of money for spending to cure different diseases. So, in that 

case they strongly believe about the ethno medicinal importance of B. bengalensis, which can 

cure several diseases such as controlling conjunctivitis, night blindness, diarrhea, stomach upset 

and chronic gastric disorders, arthritis, joint pain rheumatism, cardiac diseases, controlling blood 

pressure, asthma, rickets, calcium metabolism, nervousness, giddiness etc [30]. That is why, this 

resources need to be turn into commercial utilization, to generate socioeconomic development 

and enhancement the income of rural people. Side by side, conservation and management of this 

snail is necessary for the sustenance of local people also
 
[1]. Though it is just a beginning, there 

is a long way remaining to move on, regarding, the gathering of knowledge about the ethno-

medicinal, biochemical, socio-bio-economical importance etc of, Bellamya bengalensis. 
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