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The total protein contents of whole body,  mantle, foot, gill, gonad and digestive 

glands in relation to reproduction of freshwater bivalve, Parreysia cylindrica 

were studied. The gonads of the bivalve, Parreysia cylindrica were fixed every 

month in a year for histological studies to determine the reproductive cycle. 

Simultaneously, whole body, mantle, foot, gill, gonad and digestive glands were 

separately collected, blotted and dried at 80
0
C in oven. Total protein content 

from samples of every month was estimated. Average protein contents were 

found to be maximum in foot and minimum in mantle, protein contents in 

different tissues were highly variable in different months. In gonads maximum 

proteins were found in February and September when the gonads were with 

maximum mature and vitellogenic oocytes while minimum in January and June 

when gonads were in recovery period. In rest of the months gonadal protein 

contents were in proportion to number of yolky ova. Protein level of whole body 

was not observed in relation to gonadal stages, spawning was observed in 

March-April and October-November and the spent period was observed in May 

and December. The protein content in different tissues varies accordingly.  
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INTRODUCTION 

Among the various classes of molluscs the 

nature of reserve food material is variable. One can 

therefore classify molluscs depending on the type of 

stored materials.The biochemical compositions of 

most of the organisms depends on the availability of 

food and other biotic and abiotic factors. The 

ultimate aim of living organism is reproduction and 

hence maximum biochemicals are channelised to 

gonads as per the stage of reproduction. Some 

protein are utilized for growth and some for 

respiration to produce energy for metabolic and 

vital activities. 

Proteins are long chains of amino acids 

forming three dimensional structures. Proteins do 

play both structural and functional role of cellular 

level. Being an integral part of the cell membrane, 

intracellular and extra cellular passages are linked 

through it. Any sort of cellular metabolism 

occurring in body involves one or many different 

proteins. The proteins are among the most abundant 

biological macromolecules and are extremely 

versatile in their function and interaction during 

metabolism of proteins, amino acids, enzymes and 

co-enzymes (Harper et al., 1978). Deshmukh and 

Lomte (1998) studied the biochemical content of 

protein in mantle, foot, gill, digestive gland and 

whole body of fresh water bivalve, Parreysia 

corrugata after acute and chronic exposure to 

copper sulphate. Decrease in protein content was 

found due to increased proteolytic enzymes under 

stress (Jallauddin, 1987).The biochemical variations 

in marine bivalve, Mytilus edulis was studied by 

William (1969). Rao and Mane (1987) studied the 

biochemical composition of Indian freshwater 

bivalves. 
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Pardeshi and Gapat (2012) observed the 

ascorbate effect on protein content during nickel 

intoxication in the freshwater bivalve, Lamellidens 

corrianus. Jadhav and Gulave (2012) studied the 

seasonal variations in the protein contents of 

Lamellidens marginalis. 

Most of the investigators studied on the 

seasonal variation in biochemical composition and 

stated that the mobilization of nutrients for gonad 

could be affected by energy requirement for somatic 

growth and metabolism. These relationships may 

change according to the age, reproductive stage, 

change in food concentration and temperature 

(Sastry, 1979). The present study was directed to 

understand monthly variations in total protein from 

mantle ,foot, gill gonad and digestive gland and 

whole body of fresh water bivalve, Parreysia 

cylindrica. 

 

MATERIALS AND METHODS 

The freshwater bivalve, Parreysia cylindrica were 

collected from Girna dam which is situated at 20, 

28’, 58’’ N latitude and 74, 43’, 13’’ E longitude. 

The bivalves were sacrificed and gonads of the 

bivalve Parreysia cylindrica were fixed in Bouin’s 

fluid every month and processed by usual 

microtechnique. The reproductive cycle was studied 

by measuring number of developing stages from 

gonadal tissues using the stereological methods as 

developed by Wiebel et al., (1966) and Briarty 

(1975). 

Simultaneously, whole soft body, mantle, foot, gill, 

gonad and hepatopancreas were dried at 80
0
c and 

from the samples of each month; protein contents 

were estimated by using Lowry’s method (Lowry et 

al., 1951). 

 

RESULTS AND DISCUSSION 

Monthly variation in the number of 

different developing stages of oogenesis, in the 

gonad of Parreysia cylindrica are given in table – I 

and the monthly variation of protein content in dry 

tissues of different body components of bivalves are 

given in table-2. Average protein contents were 

maximum in foot (74.79 %) and minimum in 

mantle (39.18). 

Average protein contents of gills, digestive glands, 

gonad and whole body were 60.74%, 45.97%, 

45.35% and 49.06% respectively. 

In gonads higher levels of protein were 

obtained in February (53.50%) and September 

(57.03%). In September and February the gonads 

are mature and vitellogenic with increasing amount 

of albumen and hence protein contents were higher 

in both months February and September which has 

been discussed in chapter I. In parreysia cylindrica 

two reproductive cycles in a year i.e. in February 

and September with higher protein content were 

observed. After gametogenic period the protein 

content is decreased due to spawning period in the 

month of March, April and October, November i.e. 

41.92%, 40.70% and 44.55%, 42.42% respectively. 

The spawning period is followed by spend period 

when the protein contents were 43.50% in the 

month of May. In May the protein content is higher 

than in the month of January because of the 

presence of vitellogenic and some degenerating ova 

while in January gonads are recovered and 

developing stages are very less hence the protein 

contents were minimum in January (Table 2). In 

June, July, August and December protein contents 

were 42.18%, 46.69%, 47.44% and 45.74 

respectively which are found to be in proportion 

with the number of oocyte stages between 

previtellogenic to degenerating ova. 

Digestive glands showed higher protein 

percentage from January, February, May, June, 

August, September and November, December 

which might be due to more synthesis of enzymes 

which are required for digestion. 

Parreysia cylindrica showed high protein 

content throughout the year in whole body from 

44.10% to 53.28% while in gonad from 38.57% in 

January, a recovery period to 57.03% during gravid 

condition and gonadal mass was dominated by 

mature vitellogenic stages in August and rich food 

in surroundings. Protein content in the gonad was 

quite variable and was high in gravid gonads 

representing high protein content of the maturing 

gametes. Spawning was observed two times in a 

year accordingly protein values reduced in the 

gonad. The level of proteins in gonad showed a 

distinct correlation with the presence of yolky eggs. 

In February and September the gonads are mature 

and (vitellogenic / spermatogenic) or gametogenic 

hence the protein level was maximum in February 

(53.50%) and September (57.03%). The protein 

level of whole body did not show a correlation with 

gonadal cycle. Durve and Bal (1961) in Crossostrea 

gryphoides, Nagabhushanam and Lomte (1972) in 

Perreysia corrugata, Nagabhushanam and mane 

(1975) in Katelysia opima, John (1980) in Anadara 

rhombea, Jadhav and Lomte (1982) in Lamellidens 

corrianus. Mule and Lomte (1995) observed 

Copper sulphate induced alterations of protein in 

freshwater gastropod, Thiara tuberculata.
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Nagabnhushanam and Mane (1978) 

reported that the protein content of the whole body 

showed a distinct correlation with reproductive state 

in Mytilus viridis but Giese et al., (1967) showed 

variations in protein level rom month to month in 

body components in Tivela, but only gonad showed 

correlation to the reproductive seasons. Tanaka and 

Hatono (1952) reported that because of growth in 

the size of body during maturation of Pearl oyster, 

Pinctada martensis, there was increase in protein as 

well as lipid and corbohydrate (glycogen) contents. 

Nagabhushanam and Lomte (1972) in Perreysia 

corrugata  and Jadhav and Lomte (1982) in 

Lamellidens corrianus found high content of 

proteins in foot and very low in gill. Pardeshi and 

Gapat (2012) studied the ascorbate effect on protein 

content during nickel intoxication in the freshwater 

bivalve, Lamellidens corrianus and observed more 

total protein contents in foot. In the present study 

highest protein contents were observed in the foot 

but lowest in mantle because mantle seems to be the 

principle site for storage of glycogen which was 

indicated by the level of glycogen in it. In Parreysia 

cylindrica, gills contain higher protein level which 

may be because of the presence of embryo and 

larval stages in the months of March and October. 

 

Table –1: Monthly Variations in the number of different developing stages of oogenesis in the gonad 

of Parreysia cylindrica 

Sr. No.  Month  
Previtellogenic 

oocytes  

Vitellogenic 

oocytes  

Maturing 

oocytes  

Degenerating 

oocytes  
Total 

1 January 2.4 0 0 15.8 18.2 

2 February 6.7 25.4 20.5 0 52.6 

3 March 3.2 17.3 12.8 0 33.3 

4 April 1.8 9.5 10.7 5.8 27.8 

5 May 0 4.6 5.3 9.2 19.1 

6 June 0 0 2.2 7.1 9.3 

7 July 5.2 15.2 14.3 0 34.7 

8 August 6.8 18.9 17.6 0 43.3 

9 September 2.3 10.6 22.4 0 35.3 

10 October 1.6 8.3 20.8 2.4 33.1 

11 November 0 4.2 5.6 12.3 22.1 

12 December 0 0 1.2 19.8 21 

(Figures represent the mean from 1.3568 mm
2
 area) 

 

Figure  1: Monthly Variations in the number of different developing stages of oogenesis in the gonad 

of Parreysia cylindrica 
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Table –2: Monthly variations of protein contents of different tissues of fresh water bivalve, Parreysia 

cylindrica 

Sr. No.  Month  Mantle Foot Gill Gonad Dig. Gland Whole Body 

1 
January 

36.72 

0.619 

72.36 

0.417 

60.75 

0.438 

38.57 

0.543 

52.84 

0.431 

50.85 

0.412 

2 

February 

 

42.12 

0.315 

75.06 

0.485 

62.55 

0.432 

53.50 

0.507 

44.61 

0.731 

53.28 

0.622 

3 
  March 

41.58 

0.713 

73.98 

0.513 

64.44 

0.551 

41.92 

0.417 

43.20 

0.427 

48.60 

0.742 

4 
  April 

41.04 

0.291 

73.44 

0.292 

59.78 

0756 

40.70 

0.298 

46.37 

0618 

49.01 

0.454 

5 
  May 

38.34 

0.561 

71.82 

0.611 

61.32 

0.731 

43.50 

0.446 

48.60 

0.706 

45.22 

0.318 

6 
  June 

34.56 

0.524 

71.52 

0.428 

58.44 

0.462 

42.18 

0.533 

47.92 

0.408 

44.10 

0.616 

7 
  July 

37.26 

0.628 

72.84 

0.485 

58.86 

0.439 

46.69 

0.532 

41.65 

0.459 

46.67 

0.423 

8 
  August 

39.96 

0.531 

78.84 

0391 

58.56 

0.596 

47.44 

0.613 

48.10 

0.524 

49.50 

0.372 

9 
  September 

41.58 

0.415 

79.20 

0.525 

59.70 

0.477 

57.03 

0.474 

43.93 

0.587 

51.84 

0.551 

10 
 October 

41.40 

0.642 

75.10 

0.661 

63.72 

0.573 

44.55 

0.451 

42.30 

0.386 

48.81 

0.518 

11 
  November 

38.88 

0.419 

78.50 

0.475 

59.40 

0.672 

42.42 

0.456 

45.69 

0.576 

49.53 

0.673 

12 
  December 

36.72 

0.517 

74.82 

0.582 

61.42 

0.557 

45.74 

0.532 

46.44 

0.716 

51.38 

0.518 

    Average protein    

content 

39.18 

 

74.79 

 

60.74 

 

45.35 

 

45.97 

 

49.06 

 

Value expressed as mg/100mg dry weight of tissues. 

Each value is the mean of three observations S.D. 

 

Fig. 2: Monthly variations of protein contents of different tissues of fresh water bivalve, Parreysia 

cylindrica 
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