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Abstract: 

 The biochemical composition- carbohydrates, proteins and 

lipids of muscles of the males and females of deep water mud shrimp 

S. melantho was studied quantitatively for a period of two years. 

Albumin proteins extracted with water and with increasing salt 

concentrations (0.1M, 0.2M, 0.3M, 0.4M & 0.5M) of potassium chloride 

and ammonium sulphate were also estimated. In males low 

carbohydrate content of 2.58mg in November and a high value of 

3.34mg in July was found whereas in females it was low (3.18mg) in 

November and high (3.57mg) in August. Proteins of males ranged from 

202.87mg in June to 362.12mg in December and in females they were 

340.35mg in October to 442.09mg in November. Lipid content of males 

varied from 21.24mg in November to 25.94mg in August whereas in 

females it was from 18.94mg in April to 36.04mg in September. The 

albumin protein content varied as a function of sex, season with higher 

values in females than the males. The values of albumin fraction 

showed a downward trend with the increasing salt concentrations 

from 0.1M to 0.5M of KCl and (NH4)2SO4.  

 

Key words: Solenocera melantho, Muscle, Biochemical composition, 
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Introduction 

 

Biomolecules particularly carbohydrates, proteins, lipids, 

vitamins etc play a pivotal role in cell organization and function 

of all the living organisms. Carbohydrates are the immediate 

source of energy, proteins are the building blocks of the cell and 

the lipids are mainly the stored forms of energy (Love, 1957). 

The change in the biochemical constituents varies with 

environment, season and also physiological state of the animal 

such as feeding, moult condition, reproduction, migration, 

maturation etc. (Love, 1957 & Viswanathan and Suseela 

Mathew, 2000). 

Proteins constituent about 20% of the muscle in shrimps 

and is composed of albumins, myosin, actin, actomyosin, 

tropomyosin and are extractable with solvents of different ionic 

strengths of salt solutions, organic solvents and acids. 

Albumins are the proteins of sarcoplasmic and other interstitial 

fluids and the rest are the proteins of the myofibrils. Albumins 

are soluble in water, coagulated by heat and precipitated in salt 

solutions of low ionic strength. Albumins include water-soluble 

myoalbumins and water-insoluble myogens. The albumins 

contribute about 16-22% of the total muscle proteins and can be 

extracted with the salt solutions of low ionic strengths i.e., < 

0.5M. The solubility of different albumin proteins is not 

uniform and are soluble in salt solutions of different ionic 

strengths below 0.5M. The albumin proteins impart specific 

taste and flavour to the muscle of a particular species and 

ultimately different species possess different types of albumin 

proteins. The accumulation of these proteins may vary with sex, 

size and season, since they are of primarily genetic origin and 

secondarily of the diet (Viswanathan and Suseela Mathew, 

2000).  

In penaeid shrimps, protein composition varies with 

species, sex, size and season (Shaikhmuhmad and Magar, 1957; 

Pillay and Nair, 1973; Ferguson and Raymont, 1974; Johnson 
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and Hopkins, 1978; Dupreez and Mc Lachlan, 1983; Chang and 

Tsai, 1997). Relatively little work has been done on the muscle 

albumins of the shrimps except those of Connell (1953), 

Chakravarty and Krishna Murthy (2006), Chakravarty et al 

(2013)  and Karuppasamy et al., 2013. There are no biochemical 

studies carried out so far on the shrimps of the genus 

Solenocera. Therefore an attempt is made to study the 

biochemical composition particularly carbohydrates, proteins 

and lipids of muscles in the deep water mud shrimp S. 

melantho with reference to sex and in different months 

quantitatively for a period of two years. Studies have also been 

carried out on the quantitative distribution of albumin proteins 

with two salts - potassium chloride and ammonium sulphate.  

 

Material and methods 

 

Shrimps samples were collected fortnightly from the 

Visakhapatnam fishing harbour for a period of two years from 

November 2004 to October 2006 except the May month which 

was declared as fishing holiday. After bringing to the laboratory 

in an insulated box containing ice they were washed thoroughly 

with water blotted with filter paper and segregated as per the 

sex. The abdominal muscles of male and female were separated 

after removing the exoskeleton, gut etc. The wet muscle was 

blotted, weighed and dried in hot air oven at 50-60oC for about 

48hrs. The dried muscle was ground to powder and used for the 

estimation of carbohydrates by the anthrone method of Carroll 

et al (1956), Proteins by Lowry et al (1951) and lipids by Barnes 

and Blackstock (1973). Albumins were proteins extracted with 

water and with salt solutions of low ionic strength i.e., below 

0.5M (0.1M, 0.2M, 0.3M, 0.4M and 0.5M) with two salts- 

potassium chloride and ammonium sulphate separately and the 

respective albumin proteins were estimated by Lowry et al 

(1951) method in both the sexes. A total of six albumin fractions 

with two salts individually were estimated (mg/g) every month 
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for two years i.e. from November 2004 to October 2006 and the 

data was merged of each month. Each estimation was repeated 

five times in every month and the error was estimated by 

standard deviation. 

 

Results      

 

Carbohydrates  

Males showed high content of carbohydrate in July with 3.34 

followed by June, August, October and September with the 

values of 3.20, 3.17, 3.15 and 3.02 respectively. The remaining 

months showed more than 2.50. Females showed a value of 3.57 

in August followed by June with 3.56. In September it was 3.54 

and 3.52 in December, February and July, 3.48 in March and in 

January and October it was about 3.47 and in April it was 3.46. 

A low value of 3.18 was found in November (Fig. 1). Seasonally 

carbohydrates showed higher values in females than the males 

and in both sexes low levels were found in northeast monsoon 

(Fig. 2). 

 

Proteins  

The protein content in males showed high in December (362.12) 

and low value in June (202.87). The protein composition was in 

the order of October (350.82), January (339.07), August 

(334.91), February (323.27), March (308.55), November 

(281.20), September (270.31), April (264.18) and July (232.78). 

In females, it was high in November (442.09) and low in 

October (340.35). It was 399.07 in December, 398.57 in March, 

393.35 in September, 390.80 in July, and 387.30 in January 

followed by August (377.99), February (368.17), January 

(366.99) and April (345.54) (Fig. 3). Maximum protein was 

found in both sexes in north-east monsoon, though the females 

showed higher values (Fig. 4). 
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Lipids  

The data of the lipids in males showed higher value in August 

(25.94) and low value in November (21.24). In July it was about 

24.36. The remaining months showed the values of 23.79 in 

March, 23.76 in September, 23.59 in January, 23.49 in 

February, 23.41 in October, 23.26 in April and 23.22 in June, 

except in the month of December (21.57). In females, it was 

observed that the higher lipid value was noticed in September 

(36.04) and low value in April (18.94). The values were 35.74 

and 31.67 in the months of October and August respectively. In 

July, January and June the values were 27.87, 27.57 and 27 

respectively. The values were 24.19 in December, 23.94 in 

November, 23.76 in March and 22.56 in February (Fig. 5). 

Higher lipid values were found in females in southwest 

monsoon against males, whereas in males low levels were 

noticed in Northeast monsoon (Fig. 6). 

 

Albumin Proteins 

 

Water soluble albumins (Fig. 7) 

Males exhibited higher water soluble albumins in September 

(141.67) and low in November (96.80) where as in females they 

varied from 142.28 in July to 152.10 in June, when the data of 

the two years were pooled. Females showed comparatively 

higher values to males in the months. There was not much 

variation observed from one month to the other in females 

whereas it was significant in males. 

 

Albumins extracted with KCl (Fig. 8) 

 

At 0.1M KCl 

The albumins of males ranged from 179.49 in July to 219.59 in 

September. In females, they ranged from 198.44 in February to 

311.22 in October. In all months, females showed higher values 
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to males except in February. In both sexes difference was 

observed from one month to the other month. 

 

At 0.2M KCl 

Males exhibited albumins ranging from 158.42 in July to 270.85 

in April whereas in females they ranged from 210.76 in August 

to 252.24 in October. Except in November and April, the 

females showed higher values to males. Not much variation 

was observed in females in all months whereas males showed 

significant variation.  

 

At 0.3M KCl 

In males the average albumin fraction ranged from 142.60 in 

March to 210.16 in December. In females it was from 192.19 in 

July to 224.31 in September. Females showed higher values to 

males and in December males exhibited more albumin content. 

Difference was observed in males in all months whereas not 

much variation was observed in females. 

 

At 0.4M KCl 

The males showed the albumins ranging from 198.22 in 

February to 252.84 in November and in females they were from 

178.81 in August to 212.28 in March. Males showed higher 

values to females in all months except in February. Difference 

was observed between males and females. 

 

At 0.5M KCl  

The albumins of males at this concentration ranged from 157.87 

in July to 202.84 in August and in females it was from 147.51 

in October to 179.53 in June.  Except in June, males showed 

higher values to females. 
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Albumins extracted with (NH4)2SO4 (Fig. 9) 

 

At 0.1M (NH4)2SO4 

The albumins of males at this concentration ranged from 197.46 

in January to 231.09 in July and in females they were from 

197.89 in November to 242.11 in September. Females showed 

higher values in the months of January, February, March, 

April, June and in September whereas males dominated in the 

remaining months. 

 

At 0.2M (NH4)2SO4 

The value showed that the males exhibited albumins ranging 

from 148.71 in November to 198.13 in August. In females they 

ranged from 161.81 in November to 189.39 in February. 

Females showed higher values to males in the months of 

November, February, March, April, June, September and in 

October. In the remaining months males showed higher values. 

 

At 0.3M (NH4)2SO4 

Males showed the albumin fraction ranging from 121.12 in 

September to 173.68 in August and in females it varied from 

128.87 in October to 160.57 in April. Females showed higher 

values to males in all months except in February, June, July, 

August and October. 

 

At 0.4M (NH4)2SO4 

The data showed that in males these albumins ranged from 

69.43 in September to 103.72 in March. In females they varied 

from 88.55 in November to 125.71 in August. In all months, 

females showed higher values to males and there was a marked 

difference in between males and females also. 

 

 At 0.5M (NH4)2SO4 

The albumins of males at this concentration ranged from 53.07 

in November to 107.76 in August and in females they varied 
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from 76.33 in November to 124.30 in September. Except in the 

months of August and October, females showed higher values to 

males in all other months.  

 

Discussion 

 

The biochemical composition of body tissues vary widely and 

are dependent on several factors such as species, size, sex, the 

season and sexual maturity. (Viswanathan and Suseela 

Mathew, 2000). Variations also occur in the same species 

depending on several factors such as age, size, physiological 

condition and sexual maturity. The biochemical composition of 

the species indicates quality, nutritional and edible value of the 

meat in terms of energy compared to other species. In 

crustaceans, growth is an increase in the dry weight of the body 

which generally occurs in the intermoult, when the absorbed 

water is replaced by protein (Thomas, 1993). According to 

Huggins and Munday (1968), the rate of protein synthesis in 

crustacean tissues is higher than that of a mammal.  

The biochemical composition of decapod crustaceans has 

been studied by several investigators. Shaikhmahamud and 

Magar (1957) have reported average protein content of Penaeus 

penicillatus, Metapenaeus affinis, Parapenaeopsis stylifera, 

Hippolysmata ensirostris and Leander tenuipes ranging 51.3% 

to 66.1%. The monthly protein content of female Metapeneus 

affinis vary from 43.04% to 66.84% (Pillay and Nair, 1973). 

Gopakumar and Nair (1975) have found the lipid content of wet 

muscle varying from 0.7% to 1.2% in five species of Indian 

penaeid shrimps. According to Nagabhushanam and Kulkarni 

(1980) the blood glucose of Parapenaeopsis hardwickii has 

shown a constant increase as ovary develops from stage I 

(2.8 ± 0.26mg/100ml) to stage IV (5.7±0.32mg/100ml) and there 

is a drastic fall after spawning. Clarke and Wilkins (1980) have 

reported that the lipid content of cultured Fenneropenaeus 

merguiensis is 1.99% of the fresh weight. Rajeswari (1982) has 
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reported the protein content ranging from 13.33% to 37.0% in 

females and 18.02% to 42.26% in males of fiddler crab, Uca 

triangularis.   

Achuthankutty and Parulekar (1984) have found 80% 

protein, 6% lipid and negligible carbohydrate content in the 

muscles of four penaeid species – Metapenaeus affinis, M. 

dobsonii, Fenneropenaeus merguensis and Parapenaeopsis 

stylifera. According to them these muscle components do not 

vary significantly with size, sex or degree of maturity. 

Vijayaraghavan and Vijayakumaran (1990) have observed 

carbohydrate content ranging from 2.51% to 4.14% in males 

and 2.65% to 3.95% in females; lipid from 6.26% to 17.10% in 

males and 6.26% to 15.89% in females and proteins from 60% to 

86% in males and 49% to 83% in females in the shrimp 

Metapenaeus dobsoni. Maheswarudu (1991) has observed the 

protein content ranging from 36.0% to 80.0% in Metapenaeus 

monoceros, 36.0% to 86.0% in Penaeus monodon, 36.0% to 

78.0% in Fenneropenaeus indicus (marine) and 53.0% to 74.0% 

in F. indicus (brackish water). Muriana et al (1993) have found 

phospholipids in muscles of the shrimp Metapenaeus japonicus. 

Viswanathan and Suseela Mathew (2000) have reported the 

myofibrillar protein of about 64.5% in F. indicus and 60.93% in 

M.dobsoni.  

Chakravarty (2002) reports that the protein content in 

males and females of freshwater prawn, M. rosenbergii has 

ranged from 27.1% to 75.4% and 29.6% to 71.2% with respect to 

sex and size respectively and it is proportional to the size of the 

prawn. Chakravarty (2002a) has observed that the average 

glycogen content of the muscle and hepatopancreas is 0.9% and 

1.13% respectively whereas the protein is 62.5% and 29.6% and 

the lipids are 16.5% in muscle and 62.2% in hepatopancreas of 

M. rosenbergi. Rosa and Nunes (2005) have found that the total 

amino acid content is 16.58% and 19.50% of the wet muscle in 

winter and spring respectively in Parapenaeus longirostris. 

Syama Dayal et al (2005) have reported 23.15% dry matter, 
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69.94% crude protein, 5.48% ether extract and 16.68% ash in 

the body and 56.48% dry matter, 23.11% crude protein, 1.09% 

ether extract and 6.3% dry matter in the shrimp F. indicus.  

Chakravarty and Krishnamurthy (2006) have observed the 

percentage of total proteins in males: females of three species of 

shrimps – Trachypenaeus curvirostris, T. sedili and T. 

pescadorensis as 43:51.5; 41.1:42.4 and 51:57 respectively. 

According to them the female shrimps have shown higher 

values than the males.  Karuppasamy et al (2013) have 

observed that the shrimps Penaeus monodon. Fenneropenaeus 

indicus and Aristeus virilis showed a significant (p<0.05) result 

and varying concentration of protein, lipid, carbohydrate and 

moisture. Higher concentration of the protein has been found in 

Aristeus virilis (17.25) followed by P. monodon and F. indicus. 

The carbohydrate concentration is high in A. virilis (2.74) 

followed by F. indicus and P. monodon whereas the lipid is 

found to be high in P. monodon (80.89) followed by F. indicus 

and A. virilis. 

 In the present study, the carbohydrate content of 

muscles of males of S. melantho has shown a low value of 2.58 

in November and a higher value of 3.34 in July whereas in 

females a low value of 3.18 in November and high value of 3.57 

in August has been observed. The total muscle proteins of 

males has shown values ranging from 202.87 in June to 362.12 

in December whereas females have shown a low value of 340.35 

in October and a higher value of 442.09 in November. The lipid 

content of muscles of males varied from 21.24 in November to 

25.94 in August whereas females exhibited a low value of 18.94 

in April and higher value of 36.04 in September. 

 Connell (1953) has estimated the protein nitrogen 

content of 3.04mg/ml to 4.10mg/ml at 0.05I, 5.10mg/ml at 0.1I 

and 2.20mg/ml to 4.20mg/ml at 0.2I concentration in the 

muscles of the codling Gadus callarias. According to 

Chakravarty and Krishna Murthy (2006) the muscle albumin 

proteins of males and females of three species of trachypenaeid 
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shrimps- T. curvirostris, T. sedili and T. pescadorensi have 

shown higher values in females than the males. Chakravarty et 

al (2013) have observed a significant monthly variation of 

albumin proteins in water and at different salt concentrations 

of potassium chloride in males and females of Pampus 

chinensis, P. argenteus and Apolectis niger. In the present study 

the protein content varies as a function of sex, size, season etc. 

It has shown higher values in females than the males. The 

water soluble albumins showed a lower value of 96.80 in 

November and 142.28 in July in males and females respectively 

whereas higher values of 141.67 in September and 152.10 in 

June of males and females respectively. The values of albumin 

fractions showed almost a downward trend with the increasing 

salt concentration from 0.1M to the proteins at 0.5M (NH4)2SO4 

and KCl extracts because the solubility of different proteins 

varies at different salt concentrations.    
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Fig. 1 Month-wise muscle carbohydrates in males and females of S. melantho. 

 

 

 
Fig. 2 Season-wise muscle carbohydrates in males and females of S. melantho. 

 

 

Fig. 3 Month-wise muscle proteins in males and females of S. melantho. 
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Fig. 4 Season-wise muscle proteins in males and females of S. 

melantho. 

 

 

Fig. 5 Month-wise muscle lipids in males and females of S. melantho. 

 

 

Fig. 6 Season-wise muscle lipids in males and females of S. melantho. 
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Fig. 7 Water soluble albumins of muscle in males and females of S. 

melantho.  

 

Fig. 8 Muscle albumin proteins of males and females of S. melantho at 

different KCl concentrations. 

 

Fig. 9 Muscle albumin proteins of males and females of S. melantho at 

different  (NH4)2SO4 concentrations. 


