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ABSTRACT 

 The crab fishery in India is fast developing and there is a broad scope for the crab meat due 

to its delicacy and nutritional values. Marine organisms serve as a good source of nutritional 

source. To know the nutritional value of crab, biochemical studies are very important. So, in the 

present study proximate composition of carbohydrate, protein, lipid, amino acid and fatty acid 

were evaluated in Portunus pelagicus. The samples were collected from the three stations viz., 

Kanyakumari, Thoothukudi and Rameshwaram. The proximate composition were investigated by 

following the standard procedures.  The results of the present study revealed that the carbohydrate, 

protein and lipid contents were high in the crabs collected from station I  (3.35g/100g, 23.8g/100g 

and 5.54g/100g). Totally 21 amino acids were found in P.pelagicus at station I, in the Station II 

18 amino acids and 20 amino acids in station III were observed. Out of 21 amino acids 11 were 

essential amino acids and 10 were non-essential amino acids. Of the three stations studied the high 

amount of PUFA were detected at station I (123.19%) followed by station II (119.05%) and station 

III (39.6%). The total percentage of SFA observed in the muscle tissues of P.pelagicus were 

14.56% at station I, 97.89% at station II and 23.0% at station III. A total of (MUFA) mono 

unsaturated fatty acids recorded in the muscle tissues of P.pelagicus were 104.50% at station I, 

100.8% at station II and 35.7% at station III. The fatty acid profiles exhibited greater percentage 

of palmitic acid (97.82%), oleic acid (80.05%) and linolenic acid (82.24%).  
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I. INTRODUCTION 

Crab is an outstanding successful form of crustacean [1]. The important edible varieties of 

crab belong to the family portunidae and are the most advanced members of the phylum arthropoda 

[2]. Crabs are excellent sources of high quality proteins, superior to those in meat and poultry. 

They rank third after shrimps and lobsters for their esteemed sea food delicacy and also for the 

value of fishery they support [3]. The chemical composition and nutritive value of crab meat have 

been extensively investigated in various parts of the world [4,5]. 

Man lives on land, which occupies quarter of the surface of the planet and takes most of 

his food from the land. Approximately 14% of the animal protein consumed by human beings 

comes from marine fisheries [6]. The knowledge of the chemical composition of any edible 

organisms is extremely important since the nutritive value is reflected in its biochemical contents 

[7]. A newer species should be recommended for human consumption only after assessing the 

nutritive value of the species with regards to its nutritional merits [8]. 

Carbohydrates are chemically defined as aldehyde or ketone derivatives of higher 

polyhydric alcohols. They are the important energy source in human diet. Carbohydrates have been 

considered a fundamental source of nourishment, in expensive and staple diet. The ratio of 

carbohydrate was less when compared to the other nutrients such as proteins and lipids in animal 

tissues [9]. Carbohydrates constitute only a minor percentage of total biochemical composition. 

Carbohydrates in fishery products contain no dietary fiber but only glucides, the majority of which 

consist of glycogen. They also contain traces of glucose, fructose, sucrose and other mono and 

disaccharides [10]. Carbohydrate content in sea food is known to be very small [11]. This may be 
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due to the scarcity of carbohydrates and the abundance of protein and lipids in the natural aquatic 

food web, and probably responsible for a common trend in aquatic organisms to use protein as an 

energy source [12]. 

Shell fish is one of the important sources of proteins provided from the sea and blue crab 

is one of the most important among them [13]. The crab meat contains many nutrients like 

vitamins, carbohydrates, minerals and free amino acids. Many therapeutic properties are attributed 

to the crab meat and it is used to cure asthma and chronic fever [14]. 

Seafood products have attracted considerable attention as important sources in the human 

diet. Apart from their delicacy, crustaceans species such as shrimps, crabs and lobster consist of 

amino acids, fatty acid other useful nutrients [15,16]. The nutritive value of edible marine 

organisms depend upon their biochemical composition, such as protein, amino acids, lipids, fatty 

acids, carbohydrate, vitamins and minerals [17]. 

Protein is essential for the sustenance of life and accordingly exists in the largest quantity 

of all nutrients as a component of human body [10,18]. Protein is essential for normal function, 

growth and maintenance of body tissues. Its content is considered to be an important tool for the 

evaluation of physiological standards. Proteins do play both structural and functional role of 

cellular level. Being an integral part of the cell-membrane, intracellular and extracellular passages 

are linked through it. Any sort of cellular metabolism occuring in body involves one or many 

proteins [19]. The proteins are the most abundant biological macromolecules and are extremely 

versatile in their function and interaction during metabolism of proteins, amino acids, enzymes 

and co-enzymes. Biological value of protein is obviously reflected upon its amino acids 

concentration.  
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Amino acids are the building blocks of proteins and serve as body builders. The role played 

by amino acids in isosmotic intracellular regulation has been illustrated in several investigators 

[20] and it can be an important source of energy producing compounds [21]. In addition, amino 

acids play important roles in physiological functions such as osmoregulation and buffer capacity 

in the tissue of aquatic animal [22] and some amino acids are involved in neurotransmission [23]. 

The amino acids are required for maintenance of life, growth, synthesis of vitamins and 

reproduction and regulation of cellular osmotic pressure [18]. 

The analysis of fatty acids have become increasingly important, because more people have 

become aware of their nutritional and health implications [24]. Aquatic animal fats are good 

sources of essential fatty acids that are good sources of essential fatty acids that are not synthesized 

in the human body. They consist not only essential fatty acids, but also a significant source of 

omega-3 fatty acids. These fatty acids play a vital role in human nutrition, disease prevention and 

health promotion. Marine shellfishes are excellent sources of PUFA (Poly Unsaturated Fatty 

Acids). These fatty acids have a peculiarity of health benefits, including prevention of sudden 

cardiac death [25] and chemo preventive effects of cancer [26]. Linolenic acid (LNA, 18:3n-3), 

linoleic acid (LA, 18: 2n-6), eicosapentaenoic acid (EPA, 20: 5n-3) and docosahexaenoic acid 

(DHA, 22:6n-3) were essential for the evaluation of nutritional quality of lipids [27]. Omega 3 

fatty acids can aid in reducing disease of coronary artery [28], inflammation [29] coronary heart 

disease [30], cancer [31], neurological disorders [32] inflammatory diseases like eczema, psoriasis 

and rheumatoid arthritis [30] and guarantee good health and normal development [33] of immune 

system [34]. Also crabs, among numerous other invertebrates are considered as an essential shell 

fishery product [4]. 
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With the enormous potential for discovery and development of these chemicals into drugs 

comes the obligation to develop methods by which these products can be supplied in a way that 

will not damage the ecosystem or deplete the resource. As the world population is growing the per 

capita consumption of sea food is also increasing rapidly. Because of health consciousness, the 

modern day man is interested in taking seafood more in view of its nutritional superiority than all 

other sources of food accessible to him. Therefore in the present study, an attempt has been made 

to evaluate the proximate composition of basic biochemical constituents such as protein, 

carbohydrate, lipid, amino acid and fatty acid profiles of the blue crab,  

P. pelagicus from Kanyakumari, Thoothukudi and Rameshwaram coastal area. 

II. MATERIAL AND METHODS 

Sample Collection 

Samples of P. pelagicus were collected from the three stations and brought to the laboratory 

for further study. The crabs were kept in glass trough in tap water for 24 hours, for emptying and 

cleaning the gut. The shells were removed and the entire body tissue was dried at 50°C (constant 

temperature) for 24 hours in the hot air oven. Then the dried meat was powdered and the required 

quantity of powder was taken for the estimation of total carbohydrate, protein, lipid, amino acids 

and fatty acids. 

Estimation of total carbohydrate  

For the estimation of total carbohydrate content, the procedure of [35] using phenol - 

Sulphuric acid was followed. 

About 5 mg of oven - dried tissue was taken for carbohydrate analysis. The tissue was 

taken in a test tube and 1 ml of Phenol (5%) and 5ml concentrate H2SO4 were added in quick 
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succession. The tube were kept for 30 min at 30°C and the optical density (OD) of the 

coloureddeveloped was measured at 490nm against the blank. D-Glucose was used as a standard 

and it had an optical density value of 0.1 Carbohydrate as calculated by using the formula. 

% composition of Carbohydrate =  
Standard value × OD of sample 

×100 
Weight 

 

Estimation of total protein 

The Folin-Ciocalteu Phenol method of [36] was adopted for the estimation of total proteins 

in the tissue. The dry tissue sample weighing 10 mg was thoroughly homogenized with 1 ml of de 

proteinizing agent (10% TCA) by keeping the tubes in ice. All samples were centrifuged for 20 

min at 3000 rpm. The precipitate obtained was used for protein estimation. The precipitate was 

dissolved in 2 ml 1 N NaOH and to 1 ml of this solution; freshly prepared 5 ml alkaline reagent 

was added. This was kept at room temperature for 10 min, after which 0.5 ml of 1 N Folin-

Ciocalteu reagent was added and mixed rapidly. A standard stock solution was prepared using 

Bovine Serum Albumin crystals at a concentration of 25 mg/5 ml NaOH. Different dilutions in the 

range of 0.25-2.5 mg/ml were prepared from this stock solution, the alkaline reagent and Folin-

Phenol reagent was added as in the case of tissue samples. A blank was prepared with 1 ml 1 N 

NaOH and treated the same way as above. All the test tubes were kept for 30 min at room 

temperature and the blue colour developed, the O.D was evaluated against the blank at 660 nm.  

% composition of protein =  
Standard × OD of sample 

×100 
Weight of tissue 
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Estimation of total lipid 

The chloroform – methanol extraction procedure was used for extracting lipid from the 

various body parts. 

The lipid content was estimated gravimetrically by following [37] method. The lipid was 

extracted from 500 mg of powdered oven-dried tissue with 5 ml of chloroform: methanol (2:1) 

mixture added. The mixture was filtered by a micro filter. The extract was taken in a pre weighted 

breaker and subjected to be oven dried. Beaker was reweighed with lipid. The difference in weight 

was taken as total lipid content and the percentage was calculated as follows. 

% composition of lipid =  
Weight of lipid 

×100 
Weight of tissue 

 

Estimation of Amino acid 

Amino acids were evaluated by following the standard procedure adopted by [38] in HPLC 

– Lachrom E merck in SPD-10A VP Detector. 

Analysis of Fatty acids by GC  

      Fatty acids were analyzed by the standard procedure followed by [39]. 

 

III. RESULTS 

The biochemical composition (g/100g) such as carbohydrate, protein, lipid, amino acids 

and fatty acids of P. pelagicus are evaluated. The result of the present study revealed that the 
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carbohydrate, protein and lipid contents were high in the crabs collected from station I 

(3.35g/100g, 23.8g/100g and 5.54g/100g) respectively followed by station II and III. The muscle 

tissues of P. pelagicus collected from station II recorded 3g/100g of carbohydrate, 20.4g/100g of 

protein, 5.395g/100g of lipid respectively. Of the crabs collected from three stations station III 

recorded low amount of proximate composition viz., 2.09g/100g carbohydrates, 18.8g/100g 

protein and 5.021g/100g of lipids. Of the three components protein was found to be maximum 

followed by lipid and carbohydrate (Figure 1). 

Quantitative analysis of protein content of crab from three different locations was carried 

out. The results showed that protein contents were high in all the crabs collected from different 

locations. The protein content of crab from Kanyakumari, Rameshwaram and Thoothukudi were 

noticed to be more or less similar. The highest protein content was found in the sample from 

Kanyakumari (23.8g/100g), followed by Thoothukudi (20.48g/100g) and Rameshwaram 

(18.8g/100g). 

The profiles of amino acids detected through HPLC analyses from the muscles of P. 

pelagicus collected from three different stations. In this present investigation totally 21 amino 

acids were found in P. pelagicus of station I of which 10 were essential and 11 were non – essential. 

In station I the total essential aminoacids were  2.416% and non- essential amino acids were  

2.422%. Totally 20 amino acids were found in P. pelagicus at stations II and III. 

In the muscle tissues of P. pelagicus collected from station I (essential amino acid) 

recorded a maximum of (0.405%) of valine and a minimum of Tryptophan (0.093%) and at station 

II a maximum of arginine (0.33%) and a minimum of Tryptophan (0.119%) was detected. At 
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station III a maximum of Threonine (0.357%) and a minimum of Arginine (0.107%) were detected 

(Figure 2). 

At station I (Non- Essential Amino acid) a maximum amount of Proline (0.525%) and a 

minimum of aspartic acid (0.035%) were detected. At station II the muscle tissue of P. pelagicus 

was found to contain a maximum amount of Tyrosine (0.89%) and a minimum of Aspartic acid 

(0.104%) and the muscle tissue of  

P. pelagicus collected from station III recorded a high concentration of serine (0.37%) and a low 

concentration of Aspartic acid (0.027%) (Figure 3). Among the three samples, station I was 

observed to have high percentage of EAA (2.416%) and station II showed high percentage 

(4.721%) of non - essential amino acids. 

In the present study totally seven fatty acids were recorded in the muscle tissues of P. 

pelagicus and presented in Figure 4 - 6. In the muscle tissues of P. pelagicus collected from station 

I 0.024% of palmitic acid, 0.013% of margaric acid, 0.006% of stearic acid, 0.0028% of oleic acid, 

0.043% of linolenic acid and 0.032% of α-linolenic acid were detected. The muscle tissues of P. 

pelagicus collected from station II recorded 0.035% of palmitic acid, 0.026% of stearic acid, 

0.023% of oleic acid, 0.015% of linolenic acid and 0.014% of α-linolenic acid. The muscle tissues 

of P. pelagicus collected from station III was found to contain 0.031% of palmitic acid, 0.01% of 

margaric acid, 0.004% stearic acid, 0.015% of oleic acid, 0.021% of linolenic acid and 0.076% of 

stearidonic acid.  

The total percentage of SFA observed in the muscle tissues of P. pelagicus were 0.043% 

at station I, 0.061% at station II and 0.045% at station III. SFA was found to be high in P. pelagicus 

of station II (0.061%) followed by station III (0.045%) and station I (0.043%) (Figure 4). 
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A total of (MUFA) mono unsaturated fatty acids recorded in the muscle tissues of P. 

pelagicus were 0.0028% at station I, 0.023% at station II and 0.015% at station III. Of the three 

stations studied here the high amount of MUFA were detected at station II (0.023%), followed by 

station III (0.015%) and station I (0.0028%) (Figure 5). 

A high content of polyunsaturated fatty acids were found in the muscle of  

P. pelagicus collected from all the three stations (0.075%) at station I, (0.030%) at station II and 

(0.097%) at station III. Of the three stations studied here the high amount of PUFA were detected 

at station III (0.097%) followed by station I (0.075%) and station II (0.030%) (Figure 6). 

IV. DISCUSSION 

The crab fishery in India is fast developing and there is a vast scope for the crab meat due 

to its delicacy and nutritional richness. In recent days, crab meat gained global reception and they 

are extensively fished and marketed in all the maritime states of India and abroad [40]. 

Carbohydrates are a group of organic compounds including sugars, starches and fiber which is a 

major source of energy for animals. In this current investigation the carbohydrate concentration of 

body tissues of P. pelagicus collected from Station III was high (3.35g/100g) followed by Station 

II (3.0g/100g) and Station I (2.09g/100g). The result of the present study is similar to the results 

of [41] on the box crab Calappalophus, [13] 2014 on Sesarma brockii,  [1] on Emerita emeritus, 

[42] on Calinectes latimanus and [43]. 

Protein is essential for the sustenance of life and exists in the largest quantity of all nutrients 

as a component of the human body [10]. An increasing demand for good quality animal protein 

for the exploding population has led to effective and increasing exploitation of the aquatic 

resources. The acceptability and easy digestibility of crab proteins make it very valuable in 
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combacting protein malnutrition, especially in children [13]. The protein of crab has a high 

biological value with its growth promoting capability. The present investigation revealed that the 

there is maximum level of protein contents in tissue collected from Station I (23.8g/100g) than the 

other two stations. The result of the present study agrees well in the findings of [44] who reported 

a good level of protein (19.800 to 28%) from Callinectes amnicola. Similar to the present study 

[41] also reported the protein content of the box crab Calappalophus varied from 21.15 to 22.19 

gm and [13] noticed the same trend in the mangrove crab Sesarmabrockii. [3] reported 19.5% of 

protein in the body tissues of the crab Podopthalmus vigil. This clearly indicated that P.pelagicus 

is the potential source for the proximate composition and for human consumption as the tissues of 

the blue crab is a value food due to high quality protein. 

Lipids are extremely important in maintaining structural and physiological integrity of 

cellular and sub-cellular membranes. Lipids are the best source of energy producers of the body 

through metabolism. In the present study, the level of total lipid in the body tissues of crab 

Portunus pelagicus collected from the three different stations are 5.54g/100g at Station I, 

5.395g/100g at Station II and 5.021g/100g at Station III respectively.  

The results of the present study are consistent with those of [13] on Callinectes amnicola 

[44]; [41] on Calappalophus [18] and [43] on the crab Emerita emeritus. 

The biological value of protein is obviously reflected upon its essential amino acid 

concentration. In general, the shellfish has a balanced distribution of all essential amino acids 

required for an adult per day [45]. In the present study collected from station I showed the total 

essential amino acids were recorded 2.416% station II, 2.238% and station III 2.255% respectively 

and the non-essential acids were recorded as 2.422%, 4.721% and 2.143% at stations I, II and III 
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respectively. Among the essential amino acids valine was high at station  I, arginine was high at 

station II and Threonine was high at station III and Tryptophan was low at stations I, and II and 

arginine at station III.  

Among the non-essential amino acids aspartic acid was low (0.035%) in the body tissues 

of collected from station I and proline was high (0.525%) at this station. At station II tyrosine were 

high (0.89%) and aspartic acid was low (0.104%) and at station III serine was high (0.321%) and 

aspartic acid was low (0.027%). When compared with non-essential amino acids the essential 

amino acids are high in the body tissues collected from the stations I and III. In general, the 

essential amino acids are necessary for the animals because the animals are unable to synthesize it 

and should be consumed always through external source in the form of diets. Similar to the present 

study the essential amino acid composition was reported in S.serrata [46], Portunus 

sanguinotentus by [18], on Podopthalmus vigil by [3], on Calappa lophus by [41]. 

In the present study, it has been recorded high value of EAA Valine, Phenyl alanine and 

Threonine in tissue, which have a balanced distribution of all essential amino acids required for all 

adult per day. This study clearly demonstrates that these crabs can be well used as the potential 

source of amino acids by all stations of people to do away with malnutrition. 

In pelagicus, totally seven fatty acids were found. They are three saturated fatty acids 

(SFA), one mono unsaturated fatty acid (MUFA) and three polyunsaturated fatty acids (PUFA). 

SFA was observed in high quantity (0.061%) at station II followed by station III (0.045%) and 

station I (0.043%) respectively. MUFA was high ((0.023%) at station II, followed by station III 

(0.015%) and station I (0.0028%) and PUFA was high (0.097%) at station III followed by station 

I (0.075%) and station II (0.030%).In the present study, body tissue showed the dominance of 
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PUFA, and similar trend was noticed in the swimming crab of Srilanka by [47], [41] in 

Calappalophus, [48] on Callinectes sapidus. The variations observed in the present study might 

be due to the seasonal conditions at the time of study conducted. 

The biochemical compositions of crabs depend on many conditions like moulting cycle, 

reproductive cycle, environmental conditions and food availability [3]. 

Nutrients are required in order to build and repair cells and body tissues, maintain the 

organs and bones in optimum working condition and to provide energy, fuel and warmth. Good 

nutrition is essential for good health and eating nutritious food can help prevent common ailments, 

as well as more life threatening illness and diseases [42]. 

 The present study documented that daily consumed aquatic animal especially crab is a good 

source of cheap animal protein which is either eaten as snacks and as part of main meals by people 

of the country.  

In the present study the carbohydrates, proteins, lipids, aminoacids and fatty acids profile 

showed highest values. It indicates that the crabs are the main sources of animal proteins. 

Therefore, the present study suggested that the crab P. pelagicus are highly nutritive and protein 

rich food item suitable for human consumption. 

Table.1 Carbohydrate, Protein and Lipid contents of P.pelagicus (Ing/ 100g) 

Stations Carbohydrate  Protein  Lipid  

Kanyakumari -I 3.35 23.8 5.54 

Therespuram -II 3.000 20.4 5.395 

Rameswaram - III 2.09 18.8 5.021 
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Figure 1 :Carbohydrate, Protein and Lipid contents of P.pelagicus (Ing/ 100g) 
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Figure 2 : Amino acid profile of muscle tissue P. pelagicus collected from three stations 

 

  

Figure 3 : Non - essential amino acid profile of muscle tissue P. pelagicus collected from 

three stations  
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Figure 4 :Saturated fatty acids (SFA) 

 

Figure 5 :Monounsaturated fatty acids (MUFA) 

 

Figure 6 :Polyunsaturated fatty acids (PUFA) 
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V. CONCLUSION 

From the present study it was observed that marine crab Portunus pelagicus can be regarded 

as a good source of protein, carbohydrate, lipid, aminoacids and fattyacids and can be 

recommended as an ideal food item and can also be employed as a supplement of protein and other 

nutritive matter so as to balance human nutrition to prevent nutritional deficiencies in the future. 
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