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Abstract

Freshwater crab Paratelphusha lamellifrons from Padma River were investigated for proximate and fatty acid
composition. Proximate analyses of the claw and body meat of crab revealed the presence of moisture, crude
protein, crude lipid and ash and their amount ranges between 71.72%-81.30%, 35.01%-49.06%, 13.24%-17.64%
and 19.62%-22.12% respectively, on a dry weight basis. Except lipid (17.64%), claw meat content higher amount
of moisture (81.30%), protein (49.06%) and ash (22.12%) compared to body meat. The fatty acid composition was
analyzed by GC-FID and total 12 types of fatty acid were recorded in the fat isolated from crab. Among the recorded
fatty acids MUFA were observed as the highest (42.85%), SFA were the second (25.96%) whereas, polyunsaturated
(PUFA) were the lowest (15.02%). The fatty acid compositions showed that the SFA, MUFA and PUFA were
dominated by palmitic acid (20.49%), oleic acid (23.99%) and linoleic acid (9.81%) respectively. The proximate and
fatty acid composition of the present study demonstrated that these species (P. lamellifrons) are a promising source
of essential fatty acids w-3 and w-6 namely, DHA and EPA.

Keywords: Fatty acid profile; Proximate composition; Freshwater
crab; Padma River

Introduction

Fats are essential parts of your body’s ability to function. From
body temperature to weight management, maintaining a good level
of healthy fats in your body is extremely important to long-term health.
Aquatic animal fats are good sources of essential fatty acids that are not
synthesized in the human body. They act as an important metabolic fuel
to facilitate the absorption of fat-soluble vitamins (vitamins A, D, E,
and K) [1], plays central role in providing energy to tissues, particularly
during fasting [2] and during the development of Mediterranean
crustaceans [3]. Being rich in vitamins and minerals, crab meat is also
low in fat and contains Omega-3 polyunsaturated fatty acids (EPA and
DHA) which, provide protection from heart disease [4] and aid brain
and [5], foetal development to cancer prevention [6]. Poly unsaturated
fatty (PUFA) acid contents like linolenic (18:3n-3), linoleic (18:2n-
6) and their ratio are also used to evaluate the quality of animal meat
and aquatic products [7,8,9]. Fresh water crabs play a significant
role in nutrient cycle, water quality monitoring and fishery wealth as
they are consumed in many parts of the world [10]. Freshwater crabs
are also consumed for purported medicinal and tonic properties,
including treatment of stomach ailments and physical injuries [11].
Hepatopancreas of crustaceans is generally regarded as a major lipid
storage organ. The importance of crabs as a source of protein rich food
for the growing population of Bangladesh especially in the coastal
sector, and also as an excellent raw for seafood products for export
purpose is increasingly recognized in the country in the recent years.
Many commercially important fresh water and marine crabs found in
Bangladesh have a great prospect as important hidden living resources
of Bangladesh [12]. In Bangladesh there are 15 species of crab have
been recorded so far among which 11 species are identified as marine
crabs and 4 species as freshwater crabs. Among the four species of
freshwater crabs only the Paratelphusa lamelliforns is used as food
[13,14]. Paratelphusa lamelliforns, commonly known as Pati Kankra
belongs to the family Portunidae, which represents more than 1280

species [15]. The carapace of the species was boarder than long, robust,
not deep, dorsal surface flat in dorsal and frontal views, gently convex,
smooth except postorbital cristae and lateral margins [16]. Morphology,
biology as well as biochemical and fatty acid composition of crab have
been extensively investigated by many researchers from different parts
of the world [17-22] including Bangladesh [23-29] and remained
neglected of the world’s inland aquatic ecosystem although they qualify
themselves as a nutrient rich food item and important from ecological
as well as economical point of view, So, the aim of the present study is to
investigate the fatty acid composition of freshwater crab (Paratelphusa
lamellifrons) caught from Padma river near Rajshahi city, Bangladesh
to enrich its nutritional information to explore the utilization of these
species in some extent.

Materials and Methods
Sample collection and preparation

The freshwater crabs Paratelphusa lamellifrons were collected from
the fisherman who, collect fish by using net which is locally known as
Kholsoon, Thusi, Duayr and sometimes through hand from the river
Padma of Rajshahi City during the month of May, 2015. Collected
crab were then washed with running tap water to remove any adhering
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materials and then meat of claw and cephalothorax were separated,
dried in an electric oven at 60°C for about 24 h. The dried crab sample
were then crushed into powder form with motor and pestle and kept
in refrigerator until analyzed for moisture, lipid, ash, and crude protein
and fatty acid compositions.

Proximate composition analysis

Moisture was estimated using automatic moisture analyzer
(RADWAG, MAC 50/NH, Germany). About 1 g to 2 g of represented
sample was placed at the pan of the analyzer and then results were
displayed within a few minutes. Crude protein content was determined
by the Kjeldahl method [30], and crude protein was calculated by
multiplying total nitrogen with a conversion factor 6.25. Fat content
was determined by using the Soxhlet extraction method [30]. Ash
content in crab sample was determined as described by AOAC [31].

Fatty acids analysis

For the estimation of fatty acid compositions total lipid from whole
crab was extracted using the chloroform: methanol (2:1, v/v; containing
BHT 0.1 mg/100 g) method [32]. Fats were extracted and fatty acids
methyl esters (FAMEs) were prepared according to the method of
Metcalfe et al. [33]. After lipid extraction, using the Soxhlet method and
saponification, fatty acids were esterified. FAMEs were finally extracted
using methanol. FAMEs, were analysed by gas chromatography
using a Shimadzu gas chromatograph (GC-2010) equipped with
polar capillary column (SPTM-2560, 75 m length, 0.18 mm 1.D., 0.14
micron film thickness). The oven temperature was programmed from
an initial temperature of 180°C (45 min hold), rising to 240°C at 4°C/
min, and held isothermal (240°C) for 15 min. Nitrogen was used as a
carrier gas at a flow rate of 1 ml/min. The injection port and the flame
ionization detector were maintained at 250°C. Identification was made
by comparison of retention times to those of authentic standards.

Results and Discussion

The proximate compositions of claw and body meat of P.
Lamellifrons collected from Padma River are shown in Table 1 and
Figure 1. The results of the present study revealed that claw meat of
P. Lamellifrons contents maximum amount of proximate constituents
than the body meat except fat which is lower than the body meat.
Amount of moisture ranges between 71.72%-81.30% and the moisture
content was found highest in claw meat 81.30% + 1.57% and lowest
in body meat 71.72% + 0.75%. Similar observations were also been
reported by many workers [29-31], Priya et al. reported moisture
content in claw and body meat of M. masoniana is 80.98% + 1.79% and
79.66% + 1.58% in female and 78.27% =+ 1.45% and 78.25% + 1.31% in
male crab respectively.

Protein which is the most important biochemical component
in crustaceans was recorded maximum in claw meat 49.06 + 1.01
minimum values in body meat 35.01 + 1.03 g/100 g (Table 1 and Figure
1). Similar trend as well as result between the present and previous
studies was also observed where protein content in claw meat reported
higher compared to other parts [22,34-36]. Some previous studied of
protein content also found varies with our present studied as reported

Name of =\ icture (%) | Protein (%) Ash (%) Fat (%)
specimen
BM 7172£075 = 3501 1.03  1962£086  17.64£10
cM 8130157 4906+ 1.01  2212+016 | 13.240.80

BM: Body Meat, CM: Claw Meat

Table 1: Proximate composition of crab claw and body meat (dry weight basis).
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Figure 1: Proximate composition of claw (CM) and body meat (BM) of P.
lamellifrons.

by Cherif, et al. [17] 18.03% in claw meat of C. mediterraneus and
17.8%, in C. affinins by Vasconcelos, P. [37].

Lipids which are the main organic reserve and source of metabolic
energy are indispensable in maintaining celluar integrity. In the present
study lipid content recorded in claw and body meat of P. lamellifrons
ranges between 13.24%-17.64%. From Table 1 and Figure 1 it is evident
that content of lipid in body meat (17.64 + 1.0%) is higher than that of
claw meat (13.24% + 0.80%). Our results are more than 2 to 3 times
higher with the findings [22], wherein lipids were found to be 4.82%
+0.61% and 3.38 + 0.35% in body and claw meat in female and 5.15%
+ 0.67%, 3.39% + 0.67% in male crab M. masoniana; 4.68% =+ 0.28%
and 3.92% * 0.25% in body and claw meat in male and 4.44% + 0.52%
and 3.81% + 0.33% in female crab P. Pelagicus [34], 4.83% £ 0.61% in
female crab P. masoniana [38].

The ash content varied from 19.62% + 0.86% to 22.12 + 0.16%
in body and claw meat of P. lamellifrons on dry weight basis. As like
moisture and protein, ash content has been found to be higher in claw
meat (22.12% * 0.16%) than body meat (19.62% + 0.86%) (Table 1,
Figure 1). Similar trend was reported for different crab but the present
value is near about 2 fold higher with the previous published reports
8.37% * 1.66% and 10.22% + 2.63% in body and claw meat in female
and 8.56% * 1.62%, 9.10% + 1.99% in male crab M. masoniana [22];
8.56% + 0.50% and 9.89% + 0.55% in body and claw meat in male and
8.44% * 0.44% and 11.33% =+ 0.93% in female crab P. pelagicus [34];
4.83% + 0.61% in female crab P. masoniana [38].

Variation in proximate composition results which were observed
between the present and earlier reported results are due to with the
species and its influenced by season, water temperature, and spawning
cycle [39] as well as basis of expression of results such as dry weight/
wet weight.

The fatty acid composition of freshwater crab P. lamellifrons which
was analysed by GC-FID is summarized in Table 2 and their graphical
presentation is shown in Figure 2. Total 12 types of fatty acid were
recorded in the lipid of P. lamellifrons. Among the recorded fatty acids
MUFA were observed as the highest (42.85%), SFA were the second
(25.96%) whereas, polyunsaturated (PUFA) were the lowest (15.02%).
The main saturated fatty acids were myristic (14:0) 1.58%, palmitic
(16:0) 20.49% and stearic (18:0) acids 3.89%, while palmitic acid was
the dominant among saturated fatty acid and stearic acid is the lowest.
King et al. [40] reported a somewhat lower palmitic (13.4%) and higher
stearic (4.46%) contents in the total lipids of Dungeness crab (Cancer
magister) whereas Ramamoorthy et al. [18] reported lower palmitic
4.98%, 1.11%, and 2.04% in P. pelagicus, P. gladiator and C. lucifera
and higher stearic acid 10.86% in P. pelagicus but lower in P. gladiator
and C. lucifera 1.03% and 2.94%.
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Among 12 fatty acids as shown in Table 2, three are SFA, 9 are UFA
of which 5 were monounsaturated fatty acids (MUFA) constitute 42.85%
of the total lipid and 4 were highly unsaturated fatty acids (PUFA).
Table 2 results indicated that monounsaturated fatty acid (MUFA) was
the predominant components among the investigated fatty acid SFA,
MUFA and PUFA and their amount was noticed in the following order
oleic (23.99%)>palmitoleic (15.29%)>erucic (1.94%)>myristoteic
(0.92%)>cis-10-heptadecenoic acid (0.71%) which, means MUFA is
dominated by oleic acid. Ramamoorthy et al. [18] reported 12.89%,
0.40% and 1.09% oleic acid in P. pelagicus, P. gladiator and C. lucifera
respectively which is lower than our results. Cherif, et al. [17] reported
total 23.21% (on average from four sites) MUFA in green crab (C.
mediterraneus) from the Tunisian Mediterranean coasts which is
also lower than the total MUFA (42.85%) of the present study. Cis-
10-Heptadecenoic acid is a C17:1 monounsaturated fatty acid that is
a minor constituent of ruminant fats [41]. It has been examined for
potential antitumor activity and was reported to inhibit HL-60 cell
proliferation with an IC_| value of 302 uM and to prevent LPS-induced
tumor necrosis factor production from mouse macrophages [42].

Type of fatty acid Name of fatty acid Cc:D %
Myristic acid (C14:0) 1.58
Saturated fatty i . .
acid (SFA) Palmitic acid (C16:0) 20.49
Stearic acid (C18:0) 3.89

Myristoteic acid (C14:1) n-5 0.92

Palmitoleic acid (C16:1) n-7 15.29

Mono unsaturated Cis-10-Heptadecenoic

€17:0)n7 | 0.71

fatty acid (MUFA) acid
Oleic acid (C18:1) n-9 23.99
Erucic acid (C22:1) n-9 1.94
Linoleic acid (C18:2) n-6 9.81
Linolenic acid (C18:3) n-3 3.36

Poly unsaturated Eicosapentaenoic acid

fatty acid (PUFA) (EPA) (C20:5)n-3 | 1.36
Docosahexaenoic acid .
(DHA) (C22:6) n-3 0.49
Saturated fatty acid
(SFA) Total 25.96
Mono unsaturated fatty acid
(MUFA) Total 42.85
Poly unsaturated fatty acid
(PUFA) Total 15.02
n-3 Total 5.21
n-6 Total 9.81
Y PUFA n-3/3YPUFA n-6 Ratio 0.53

Table 2: Fatty acid composition of crab lipid (% of total fatty acid).

Percentage of fat

Figure 2: Fatty acid composition of crab lipid.

Monounsaturated fat is an important part of a healthy diet and also an
effective first line of defense against heart disease many cancers [43],
bone weakness [44].

The content of PUFA in freshwater crab P. lamellifrons ranged
from 0.49% to 9.81% and comprises 15.02% of the total lipid. The
major n-3 and n-6 PUFA was linoleic (C18:2n-6) and linolenic acid
(C18:3n-3) respectively. The n-3 fatty acids accounted for 5.21% of the
total and 34.69% of all PUFA whereas n-6 acids were 9.81% and 65.31%
of all PUFA both of which is lower than those reported for green crab
C. mediterraneus and C. maenas [17,45]. The ratio of EPA to DHA was
found to be 0.53 which is lower than those reported but higher than the
recommended desire minimum and maximum dietary ratio of n-3/n-6
(0.1-0.2) by FAO/WHO [46], and higher ratio was considered more
beneficial for human health [47,48,49].

Conclusion

It can be concluded that claw meat, body meat as well as lipid of
freshwater crab P. lamellifrons from Padma River are good sources of
proteins and PUFAs. The results clearly indicate that freshwater crab
is a nutritious food and could be good source of fatty acids especially
EPA and DHA which is conditionally essential for infant growth and
development. These findings also suggest long-chain PUFA could
also be acquired from freshwater bodies and very healthy for human
consumption and is also suitable for processing into different value
added crab products.

Acknowledgement

We are thankful to the Ministry of Science and Technology, Bangladesh for
providing fellowship (NST) to carry out this research. We also express our gratitude
to Dr. Mala Khan, Director (Additional Charge), DRICM for experimental support
(GC-FID analysis) of the present investigation.

References

1. Bergé JP, Barnathan G (2005) Fatty acids from lipids of marine organisms:
Molecular biodiversity, roles as biomarkers, biologically active compounds and
economical aspects. Adv Biochem Engin/Biotechnol 96:49-125.

2. Stich V, Berlan M (2004) Physiological regulation of NEFA availability: Lipolysis
pathway. Proc Nutr Soc 63:369-74.

3. Kanazawa AS, Teshima, Sakamot M (1985) Effect of dietary lipids, fatty acids
and phospholipids on growth and survival of prawn (Penaeus japonicas) larvae.
Aquaculture 50:39-49.

4. Skonberg DI, Perkins BL (2002) Nutrient composition of green crab (Carcinus
maenas) leg meat and claw meat. Food Chemistry 77: 401-404.

5. Li D, Hu X (2009) Fish and its multiple human health effects in times of threat
to sustainability and affordability are there alternatives? Asia Pac J Clin Nutr
218:553-563.

6. Connor WE (2000) Importance of n-3 fatty acids in health and diseases. Am J
Clin Nutr 71:1718-175S.

7. Gil A(2002) Polyunsaturated fatty acids and inflammatory disease. Biomedicine
and Pharmacotherapy 56:388-396.

8. Chen DW, Zhang M, Shrestha S (2007) Compositional characteristics and
nutritional quality of Chinese mitten crab (Eriocheir sinensis). Food Chemistry
103:1343-1349.

9. Kuley E, Ozogul F, ©zogul Y, Olgunoglu Al (2008) Comparison of fatty acid and
proximate compositions of the body and claw of male and female blue crabs
(Callinectes sapidus) from different regions of the Mediterranean coast. Inter J
Food Sci Nutri 59:573-580.

10. Bandral M, Gupta DK, Langer DS (2014). Inventory on the diversity of fresh
water crabs in some water bodies of jammu (J&K) north india. Journal of
International Academic Research for Multidisciplinary 2(9).

11. Dai AY (1999) Fauna Sinica. Arthropoda: Crustacea: Malacostraca: Decapoda:
Parathelphusidae, Potamidae. Beijing. Sci Press 501: 30.

J Nutr Food Sci, an open access journal
ISSN: 2155-9600

Volume 7 « Issue 6 * 1000641


http://dx.doi.org/10.1007/b135782
http://dx.doi.org/10.1007/b135782
http://dx.doi.org/10.1007/b135782
https://doi.org/10.1079/PNS2004350
https://doi.org/10.1079/PNS2004350
https://link.springer.com/article/10.1007/s11802-011-1695-7
https://link.springer.com/article/10.1007/s11802-011-1695-7
https://link.springer.com/article/10.1007/s11802-011-1695-7
http://apjcn.nhri.org.tw/server/APJCN/18/4/553.pdf
http://apjcn.nhri.org.tw/server/APJCN/18/4/553.pdf
http://apjcn.nhri.org.tw/server/APJCN/18/4/553.pdf
http://ajcn.nutrition.org/content/71/1/171S.long
http://ajcn.nutrition.org/content/71/1/171S.long
http://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1437109
http://www.scirp.org/(S(i43dyn45teexjx455qlt3d2q))/reference/ReferencesPapers.aspx?ReferenceID=1437109
http://dx.doi.org/10.1080/09637480701451201
http://dx.doi.org/10.1080/09637480701451201
http://dx.doi.org/10.1080/09637480701451201
http://dx.doi.org/10.1080/09637480701451201
http://www.jiarm.com/OCT2014/paper18082.pdf
http://www.jiarm.com/OCT2014/paper18082.pdf
http://www.jiarm.com/OCT2014/paper18082.pdf

Citation: Islam MDB, Sarkar MDM, Rahman MDR, Khan M, Afroze M, et al. (2017) Fatty Acid Profile of Freshwater Crab (Paratelphusha lamellifrons)
from Padma River of Rajshahi City, Bangladesh. J Nutr Food Sci 7: 641. doi: 10.4172/2155-9600.100064 1

Page 4 of 4

20.

2

=

22.

23.

24,

25.

26.

27.

28.

29.

30.

3

=

32.

33.

.Molla MAG, Islam MR, Islam S, Salam MA (2009) Socio-economic status

of crab collectors and fatteners in the southwest region of Bangladesh. J
Bangladesh Agril Univ 7: 411-419.

http://en.banglapedia.org/index.php?title=Crustacean

. Kamal AHM, Khan MAA (2009) Coastal and estuarine resources of Bangladesh:

Management and conservation issues. Maejo Int J Sci Technol 3(02): 313-342.

.Ng PKL (1998) Crabs. In: Carpenter KE, Niem VH (eds.) The FAO species

identification guide for fishery purposes the living marine resources of the
western central pacific, vol.2.Cephalopods, Crustaceans, Holotheriam and
Sharks, Information division, FAO, UNO Rome, Italy. 1045- 1150.

. Bahir MM, Yeo DCJ (2007) The Gecarcinucidfrehwater crab of Southern India

(Crustacea: Decapoda: Brachyura). The Raffles Bulletin of Zoology 16:309-354.

. Cherif S, Frikha F, Gargouri Y, Miled N (2008) Fatty acid composition of green

crab (Carcinus mediterraneus) from the Tunisian Mediterranean coasts. Food
Chemistry 111:930-933.

.Ramamoorthy N, Karuppasamy PK, Priyadarshini RSS (2016) Proximate,

amino acid and fatty acid composition the marine crabs from the southeast
coast of India. J Mar Biosci 2:91-98.

.Ying XP, Yang WX, Zhang YP (2006) Comparative studies on fatty acid

composition of the ovaries and hepatopancreas at different physiological
stages of the Chinese mitten crab. Aquaculture 256:617-623.

Chen K, Li E, Yu N, Du Z, Chen L (2013) Biochemical composition and
nutritional value analysis of Chinese mitten crab, Eriocheir sinensis, grown in
pond. Global Advanced Research Journal of Agricultural Science 2:164-173.

. Kathirvel K, Eswar A, Manikandarajan T, Ramamoorthy K, Sankar G, et al.

(2014) Proximate composition, Amino acid, Fatty acid and mineral analysis of
box crab, Calappa lophus (Herbst, 1782) from Parangipettai, Southeast Coast
of India (IOSR-JESTFT) 8: 50-57.

Manhas P, Langer S, Noorani IA, Gupta RK (2016) Patterns of variation in
the proximate composition of Maydelliathelphusa masoniana (Henderson), (a
decapod crustacean), found in the local water bodies of Jammu region of J&K
state (India). International Journal of Fisheries and Aquatic Studies 4: 119-125.

Ali AY, Kamal D, Hossain SMM, Azam MA, Sabbir W, et al. (2004) Biological
studies of the Mud Crabs, Scylla serrate (Forskal) of the Sundarbans mangrove
ecosystem in Khulna region of Bangladesh, Pakistan Journal of Biological
Sciences 7:1981-1987.

Chandra KJ, Paul AK, Das DR (2012) A survey on the production and
marketing of mud crab, Scylla serrata (Forskal, 1755) in the south-western part
of Bangladesh in July 2012. IRJALS.

Khan G, Alam F (1991) The bio-economics and fishery of mud crab Scylla
serrate in Bangladesh, Paper presented at the international seminar on mud
crab culture and trade in the bay of Bengal region. 5-8 November, 1991, Surat
Thani, Thailand, pp:1-37.

Mia MB, Islam MB, Sarker MM, Rahman MR, Jalil MA, et al. (2016) Morphology
and Biochemical Composition of Crab (Paratelphusa lamellifrons) in
Bangladesh. Acad Res J Bio Sci Med Plants 1:1-13.

Islam MB, Mia MB, Razzaque MA, Sarker MM, Rahman MR, et al. (2016)
Investigation on mineral composition of freshwater crab (Paratelphusa
lamellifrons) of Padma River near Rajshahi City, Bangladesh. International
Journal of Fisheries and Aquatic Studies 4: 236-240.

Hena A, Kamal M, Ashraful M, Khan A (2009) Coastal and estuarine resources
of Bangladesh: Management and conservation issues. Maejo Int J Sci Technol
3:313-342.

Rahman MA, Rahman MM, Ahmed ATA, Mollah AR, Hossain MA (2008) A
survey on the diversity of freshwater crabs in some wetland ecosystems of
Bangladesh. Int J Sustain Crop Prod 3:10-17.

AOAC (1990) Official methods of analyses of association of analytical chemist,
15th edn.

. AOAC (1955) Official Methods of Analysis. 8th edn. Washington, DC.

Folch J, Lees M, Sloanestanley GH (1957) A simple method for the isolation
and purification of total lipids from animal tissues. J Biol Chem 226:497-509.

Metcalfe LD, Schmitz AA, Pelka JR (1966) BF3-methanol procedure for rapid
quantitative preparation of methyl esters from lipids. Analytical chemistry
38:514.

34.

3

[$2]

36.

37

38.

3

©

40.

4

-

42.

43.

44,

45.

46.

47.

48.

4

©

. Dyerberg J

Akbar Z, Qasim R, Siddiqui PJA (1988) Seasonal variations in biochemical
composition of edible crab (Portunus Pelagicus Linnaeus). J Islam Acad Sci
1:127-133.

. Soundarapandian P, Singh RK (2008) Biochemical Composition of the Eggs

of Commercially Important Crab Portunus Pelagicus (Linnaeus). Inter J Zool
Res 4:53-58.

Kucukgulmez A, Celik M, Yanar Y, Ersoy B, Mustafa C, et al. (2006) Proximate
composition and mineral contents of the Blue Crab (Callinectes Sapidus) breast
meat, claw meat and Hepatopancreas. Inter J Food Sci Technol 41:1023-1026.

. Vasconcelos P, Braz NR (2001). Proximate Composition of The Deep Sea

Crab, Chaceon Affinis From An Exploratory Fishery of Maderia Island (Portugal
- Eastern Central Atlantic) North West Atlantic Fisheries Organisation. 1-6.

Langer S, Manhas P, Bakhtiyar Y, Rayees S, Singh G (2013) Studies on the
seasonal fluctuations in the proximate body compositions of Paratelphusa
masoniana (Henderson) (Female), a local freshwater crab of Jammu region.
Advance Journal of Food Science and Technology 5:986-990.

. Ockerman HW (1992) Fishery By-Products. In: Hall GM (ed.) Fish Processing

Technology.155-92. Chapman and Hall: New York.

King I, Dorset C, Monsen ER (1990) Shellfish: Proximate composition, fatty
acids and sterols. J Am Diet Assoc 90:677-688.

. Alves SP, Marcelino C, Portugal PV (2006) Short communication: The nature of

heptadecenoic acid in ruminant fats. J Dairy Sci 89:170-173.

Fukuzawa M,Yamaguchi R, Hide | (2008) Possible involvement of long chain
fatty acids in the spores of Ganoderma lucidum (Reishi Houshi) to its anti-tumor
activity. Biol Pharm Bull 31:1933-1937.

Zhao J, Lyu C, Gao J, Du L, Shan B, et al. (2016) Dietary fat intake and
endometrial cancer risk: A dose response meta-analysis. Medicine (Baltimore)
95: e4121.

Wang Y, Dellatore P, Douard V, Qin L, Watford M, et al. (2016) High fat diet
enriched with saturated, but not monounsaturated fatty acids adversely affects
femur and both diets increase calcium absorption in older female mice. Nutr
Res 36:742-50.

Naczk M, Williams J, Brennan K, Liyanapathirana C, Shahidi F (2004)
Compositional characteristics of green crab (Carcinus maenas). Food
Chemistry 88:429-434.

FAO/WHO (1994) Fats and oils in human nutrition. Report of a Joint FAO/WHO
Expert Consultation, 19 to 26 October 1993, Rome, pp: 168.

Wu X, Zhou B, Cheng Y, Zeng C, Wang C, et al. (2010) Comparison of gender
differences in biochemical composition and nutritional value of various edible
parts of the blue swimmer carb. J Food Composit Anal 23:154-159.

Celik M, Tureli C, Yanar Y, Erdem U, Kucukguimez A (2004) Fatty acid
composition of the blue crab (Callinectes sapidus Rathbun, 1896) in the north
eastern Mediterranean. Food Chemistry 88:271-273.

(1986) Linolenate-derived polyunsaturated fatty acids and
prevention of atherosclerosis. Nutrition Reviews 44:125-134.

J

Nutr Food Sci, an open access journal

ISSN: 2155-9600

Volume 7 « Issue 6 * 1000641


http://ageconsearch.umn.edu/bitstream/208452/2/4754-17286-1-PB.pdf
http://ageconsearch.umn.edu/bitstream/208452/2/4754-17286-1-PB.pdf
http://ageconsearch.umn.edu/bitstream/208452/2/4754-17286-1-PB.pdf
http://en.banglapedia.org/index.php?title=Crustacean
https://www.cabdirect.org/cabdirect/abstract/20113070937
https://www.cabdirect.org/cabdirect/abstract/20113070937
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.649.426&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.649.426&rep=rep1&type=pdf
http://www.jmbs.co.in/vol2_issue1/3.pdf
http://www.jmbs.co.in/vol2_issue1/3.pdf
http://www.jmbs.co.in/vol2_issue1/3.pdf
https://link.springer.com/article/10.1007/s12562-014-0738-6
https://link.springer.com/article/10.1007/s12562-014-0738-6
https://link.springer.com/article/10.1007/s12562-014-0738-6
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi-uKLW54jXAhWJu48KHb5OD40QFggnMAA&url=http%3A%2F%2Fgarj.org%2Ffull-articles%2Fbiochemical-composition-and-nutritional-value-analysis-of-chinese-mitten-crab-eriocheir-sinensis-grown-in-pond.pdf%3Fview%3Ddownload&usg=AOvVaw1kTl_42ArEOOmCGM2SLD_B
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi-uKLW54jXAhWJu48KHb5OD40QFggnMAA&url=http%3A%2F%2Fgarj.org%2Ffull-articles%2Fbiochemical-composition-and-nutritional-value-analysis-of-chinese-mitten-crab-eriocheir-sinensis-grown-in-pond.pdf%3Fview%3Ddownload&usg=AOvVaw1kTl_42ArEOOmCGM2SLD_B
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwi-uKLW54jXAhWJu48KHb5OD40QFggnMAA&url=http%3A%2F%2Fgarj.org%2Ffull-articles%2Fbiochemical-composition-and-nutritional-value-analysis-of-chinese-mitten-crab-eriocheir-sinensis-grown-in-pond.pdf%3Fview%3Ddownload&usg=AOvVaw1kTl_42ArEOOmCGM2SLD_B
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwja14WB6IjXAhXCpY8KHUA-AsEQFggnMAA&url=http%3A%2F%2Fwww.iosrjournals.org%2Fiosr-jestft%2Fpapers%2Fvol8-issue5%2FVersion-2%2FH08525057.pdf&usg=AOvVaw1FraxrCgcvziqP8Qvg4Vyo
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwja14WB6IjXAhXCpY8KHUA-AsEQFggnMAA&url=http%3A%2F%2Fwww.iosrjournals.org%2Fiosr-jestft%2Fpapers%2Fvol8-issue5%2FVersion-2%2FH08525057.pdf&usg=AOvVaw1FraxrCgcvziqP8Qvg4Vyo
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwja14WB6IjXAhXCpY8KHUA-AsEQFggnMAA&url=http%3A%2F%2Fwww.iosrjournals.org%2Fiosr-jestft%2Fpapers%2Fvol8-issue5%2FVersion-2%2FH08525057.pdf&usg=AOvVaw1FraxrCgcvziqP8Qvg4Vyo
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwja14WB6IjXAhXCpY8KHUA-AsEQFggnMAA&url=http%3A%2F%2Fwww.iosrjournals.org%2Fiosr-jestft%2Fpapers%2Fvol8-issue5%2FVersion-2%2FH08525057.pdf&usg=AOvVaw1FraxrCgcvziqP8Qvg4Vyo
http://dx.doi.org/10.3923/pjbs.2004.1981.1987
http://dx.doi.org/10.3923/pjbs.2004.1981.1987
http://dx.doi.org/10.3923/pjbs.2004.1981.1987
http://dx.doi.org/10.3923/pjbs.2004.1981.1987
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.300.7733&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.300.7733&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.300.7733&rep=rep1&type=pdf
http://www.fisheriesjournal.com/archives/2016/vol4issue6/PartD/4-6-10-353.pdf
http://www.fisheriesjournal.com/archives/2016/vol4issue6/PartD/4-6-10-353.pdf
http://www.fisheriesjournal.com/archives/2016/vol4issue6/PartD/4-6-10-353.pdf
http://www.fisheriesjournal.com/archives/2016/vol4issue6/PartD/4-6-10-353.pdf
https://www.researchgate.net/publication/289112347_Coastal_and_estuarine_resources_of_Bangladesh_Management_and_conservation_issues
https://www.researchgate.net/publication/289112347_Coastal_and_estuarine_resources_of_Bangladesh_Management_and_conservation_issues
https://www.researchgate.net/publication/289112347_Coastal_and_estuarine_resources_of_Bangladesh_Management_and_conservation_issues
https://www.scribd.com/document/127031923/Rahman-MA-et-al-2008
https://www.scribd.com/document/127031923/Rahman-MA-et-al-2008
https://www.scribd.com/document/127031923/Rahman-MA-et-al-2008
http://www.jbc.org/cgi/pmidlookup?view=long&pmid=13428781
http://www.jbc.org/cgi/pmidlookup?view=long&pmid=13428781
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwin8-iD64jXAhUJLY8KHZCHB7sQFggnMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F7413486_Short_Communication_The_Nature_of_Heptadecenoic_Acid_in_Ruminant_Fats&usg=AOvVaw3_UD4Zjik8SToCLb4k5d-x
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0ahUKEwin8-iD64jXAhUJLY8KHZCHB7sQFggnMAA&url=https%3A%2F%2Fwww.researchgate.net%2Fpublication%2F7413486_Short_Communication_The_Nature_of_Heptadecenoic_Acid_in_Ruminant_Fats&usg=AOvVaw3_UD4Zjik8SToCLb4k5d-x
http://joi.jlc.jst.go.jp/JST.JSTAGE/bpb/31.1933?from=PubMed
http://joi.jlc.jst.go.jp/JST.JSTAGE/bpb/31.1933?from=PubMed
http://joi.jlc.jst.go.jp/JST.JSTAGE/bpb/31.1933?from=PubMed
http://dx.doi.org/10.1097/MD.0000000000004121
http://dx.doi.org/10.1097/MD.0000000000004121
http://dx.doi.org/10.1097/MD.0000000000004121
http://dx.doi.org/10.1016/j.nutres.2016.03.002
http://dx.doi.org/10.1016/j.nutres.2016.03.002
http://dx.doi.org/10.1016/j.nutres.2016.03.002
http://dx.doi.org/10.1016/j.nutres.2016.03.002
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjA3prD6ojXAhVINo8KHXPOCwsQFggnMAA&url=https%3A%2F%2Fwww.cabdirect.org%2Fcabdirect%2Fabstract%2F20103197676&usg=AOvVaw0EkQX13PZxj0W6Hu_2dxOJ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjA3prD6ojXAhVINo8KHXPOCwsQFggnMAA&url=https%3A%2F%2Fwww.cabdirect.org%2Fcabdirect%2Fabstract%2F20103197676&usg=AOvVaw0EkQX13PZxj0W6Hu_2dxOJ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjA3prD6ojXAhVINo8KHXPOCwsQFggnMAA&url=https%3A%2F%2Fwww.cabdirect.org%2Fcabdirect%2Fabstract%2F20103197676&usg=AOvVaw0EkQX13PZxj0W6Hu_2dxOJ
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj9hdqv6ojXAhUKMY8KHR1tBXcQFggsMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1111%2Fj.1753-4887.1986.tb07603.x%2Fabstract&usg=AOvVaw3Uv2uALwrYao-zMQn7ru4S
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwj9hdqv6ojXAhUKMY8KHR1tBXcQFggsMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fdoi%2F10.1111%2Fj.1753-4887.1986.tb07603.x%2Fabstract&usg=AOvVaw3Uv2uALwrYao-zMQn7ru4S

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods
	Sample collection and preparation
	Proximate composition analyses
	Fatty acids analysis

	Results and Discussion
	Conclusion
	Acknowledgement
	Table 1
	Table 2
	Figure 1
	Figure 2
	References

