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ABSTRACT 

In general, changes in biochemical components are closely linked to the state of sexual 

maturity of the mollusks and to energy supply, either directly from ingested food or from 

previously stored reserves. Carbohydrates are considered to be the main energy source in 

adult marine bivalves and are important for gamete formation and maintenance of adult 

condition during periods of nutritive stress or in winter. Many studies have related changes in 

the biochemical composition of bivalves with the reproductive cycle mostly in the natural 

environment. Energy storage and biochemical cycle are closely related to reproductive activity 

in marine bivalves. The present study indicates that major biochemical constituents in oyster 

Crassostrea madrasensis and Saccostrea cucullate are significantly influenced by environment 

condition such as quantity of food availability, temperature and salinity. The high contents of 

lipids, proteins, carbohydrates, and water content values, during summer are indicating this 

season as the best for harvesting this particular oyster species and the statistical analysis of 

the biochemical composition of the tissue sample of the oyster revealed positive correlation 

in both species of oyster Crassostrea madrasensis and Saccostrea cucullata. The strong 

Positive Correlation were observed in between the two stations and the highest value of 

protein, carbohydrate and lipids were observed in Crassostrea madrasensis rock and creek 

when it compare to Saccostrea cucullata. 

Keywords: Protein, Carbohydrate, Lipid , Crassostrea madrasensis, Saccostrea cucullata, 

oysters 
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RESUMEN 

En general, los cambios en los componentes bioquímicos están íntimamente ligados al 

estado de madurez sexual de los moluscos y al aporte energético, ya sea directamente de los 

alimentos ingeridos o de las reservas almacenadas previamente. Se considera que los 

carbohidratos son la principal fuente de energía en los bivalvos marinos adultos y son 

importantes para la formación de gametos y el mantenimiento de la condición adulta durante 

períodos de estrés nutricional o en invierno. Muchos estudios han relacionado los cambios en 

la composición bioquímica de los bivalvos con el ciclo reproductivo principalmente en el medio 

ambiente natural. El almacenamiento de energía y el ciclo bioquímico están estrechamente 

relacionados con la actividad reproductiva de los bivalvos marinos. El presente estudio indica 

que los principales componentes bioquímicos de la ostra Crassostrea madrasensis y 

Saccostrea cucullate están significativamente influenciados por las condiciones ambientales, 

como la cantidad de alimentos disponibles, la temperatura y la salinidad. Los altos contenidos 

de lípidos, proteínas, carbohidratos y valores de contenido de agua, durante el verano, están 

indicando esta temporada como la mejor para la recolección de esta especie de ostra en 

particular y el análisis estadístico de la composición bioquímica de la muestra de tejido de la 

ostra reveló correlación positiva en ambas especies de ostras Crassostrea madrasensis y 

Saccostrea cucullata. Se observó una fuerte correlación positiva entre las dos estaciones y el 

valor más alto de proteínas, carbohidratos y lípidos se observó en la roca y el arroyo 

Crassostrea madrasensis en comparación con Saccostrea cucullata. 

Palabras clave: Proteina, Carbohidratos, Lípidos , Crassostrea madrasensis, Saccostrea 

cucullata, oysters 

 

INTRODUCTION 

Bivalve mollusks like oysters, mussels, clams, scallops etc are highly esteemed 

delicious sea foods and are considered as next in important to fishes and prawns. Inter annual 

or local differences in the energy storage cycle and reproduction of marine bivalves are often 

associated with changes in environmental conditions, particularly the amount of food in the 

water column (Newell, 1988; Rodhouse et al., 1984; Bricelj et al., 1987; Navarro et al., 1989; 

Kang et al., 2000).  In India, various studies on the biochemical composition of bivalves have 

been carried out by Venkataraman and Chari (1951) on Meretrix casta and Crassostrea 

madrasensis, In western waters biochemical studies have been carried out by Park et al., 

(2001) in ark shell Scapharca broughtonii. Many studies have related changes in the 
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biochemical composition of bivalves with the reproductive cycle mostly in the natural 

environment. Energy storage and biochemical cycle are closely related to reproductive activity 

in marine bivalves (Giese, 1969; Bayne,1976; Ojea et al., 2004). Beninger and Lucas (1984) 

and Bressan and Martin (1985) studied the close relationship between biochemical 

composition and reproductive cycle of Mytilus species. Widdows and Bayne (1971) observed 

high contents of glycogen in Mytilus edulis during summer. The oyster Crassostrea 

madrasensis and mussel Perna viridis are distributed at several places along the east and 

southwest coasts of India and has good economic potential and nutritional quality. 

 In general, changes in biochemical components are closely linked to the state of sexual 

maturity of the mollusks and to energy supply, either directly from ingested food or from 

previously stored reserves (Sastry, 1979; Navarro et al., 1989). Carbohydrate, particularly 

glycogen are considered to be the main energy source in adult marine bivalves and are 

important for gamete formation and maintenance of adult condition during periods of nutritive 

stress or in winter (De Zwaan and Zandee, 1984).Beninger, (1982) studied the variations in 

Carbohydrate content show an inverse relationship with the state of gonad maturity. 

According to Beninger and Lucas (1984) and Holland, (1978) studied the lipids form a part of 

the reserves during periods of nutritional deficiency and are an important of bivalve Oocytes. 

Salaskar and Nayak (2011) studied the nutritional quality of bivalves in Crassostrea 

madrasensis and Perna viridis in the kali estuary.  Martin et al., (2003) reported the variation 

in gross biochemical composition energy value and condition index of venerid clams. 

Albentosa et al.,(2007) studied the response of two species of clams to starvation of 

physiological and biochemical parameters. Dridi et al., (2007) studied the seasonal variation 

in weight and biochemical composition of the Pacific oyster. Kang et al., (2007) studied the 

condition, reproductive activity and gross biochemical composition of the manila clams. 

Albentosa et al., (2003) studied the absorption of biochemical components and feeding 

behavior with natural and carbohydrate rich diets in Ruditapes decussates. 

Marine molluscs provide highly nutritious food for human consumption as they store 

large quantities of glycogen and fat (Nagabhushanam and Bidarkar, 1978; Kumari and Nair, 

1988). Oysters and other bivalves form low-cost subsistence food of the coastal people, 

especially the local fishermen communities (Stephen, 1980a). The nutritive value of molluscs 

is governed by the various ecological and environmental parameters in ambience (Ruiz et al., 

1992).The understanding of biochemical composition in various marine organisms plays a 

very important role in providing their nutritive value (Qasim et al., 1977; Parulekar et al., 

1982; Mohan and Kalyani, 1989a,b). The biochemical composition has been reported to be 
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influenced by the salinity concentration in the surrounding water column (Durve and Bal, 

1961; Saraswathy and Nair, 1969; Stephen, 1980b).  

The biochemical composition is the yardstick to measure and assess the nutritional 

quality of food sources. Biochemical compositions vary during different stages in species and 

it is more appropriate to assess the biochemical composition of seafood.  Oysters from 

mangrove influenced ambiance represent major source of potential nutrition for human 

consumption. Therefore, it is more desirable to understand the most important facts relating 

to its nutritive value by determining the normal fluctuations in biochemical composition of the 

species. The present work was, undertaken to get an insight on the seasonal variation of 

water content (moisture), proteins, carbohydrates, and lipids levels in the flesh of the edible 

oyster, Crassostrea madrasensis and Saccostrea cucullata which is growing in association with 

mangroves habitats from rock and creek of Karankadu. 

 

MATERIALS AND METHODS 

Collection of specimens: Oysters were collected every month from the study area and 

brought to the laboratory. They were kept in fiber glass trough with filtered seawater prior to 

analysis so as to allow them to empty their gut contents. The maximum size of animals were 

selected for biochemical studies. The animals were washed with tap waters. The whole body 

tissue was dried in an oven at a constant temperature of 600C for 24 hours. The dried material 

was powered and sieved using a bolting silk cloth. The powered meat was used for further 

analysis. Further, the animals were opened and their meat was weighed separately. The dried 

components were bought to constant weight, after which the biochemical components were 

estimated. Five estimation were made in each case and the average was taken in to 

consideration.     

Water Contents: Water (moisture) contents of oyster species under investigation were 

determined gravimetrically, by calculating the difference between the wet weight of the 

sample and its weight after drying, and the results were expressed in percentage. The formula 

used for calculation was as: 

 

                              Wet weight of flesh –dry weight of flesh 

Water content (%)   = –––––––––––––––––––––––––––––––––––––– x 100 

                                              Wet weight of flesh  
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Protein: Protein was estimated by Biuret method as modified by Raymount et al., 

(1964). 20mg of dried material was taken and homogenized in a hand homogenizer with 1 

ml of glass distilled water.2 ml of biuret reagent was added two times and the tissues grinder 

was cleaned before transferred to the centrifuge tube.  After 30 minutes, this sample was 

centrifuged for ten minutes and the supernatant fluid was transferred in to another tube. Then 

the calorimetric reading of the supernatant fluid was measured using UV-VIS Double beam 

Spectrophotometer (UVD-2960) at the wave length of 540nm against the blank reading and 

then the percentage of protein was calculated.   

Carbohydrates: For the estimation of the total carbohydrate content, the procedure of 

Dubios et al., (1956) was followed. 20 mg of dried tissue powder was taken and to this 1.0ml 

of the glass distilled water followed by 1.0 ml of 4% phenol solution and 5 ml of concentrated 

sulphuric acid were added. After 30 minutes, calorimetric reading was taken in UV-VIS Double 

beam Spectrophotometer (UVD-2960) at the wave length of 490nm against the blank reading 

and then the percentage of carbohydrate was calculated.   

Lipids: The chloroform methanol extraction procedure of Folch et al., (1957) was 

adapted for extracting lipid from the tissue. About 400 mg of powdered tissue was taken in a 

10 ml beaker and to this 5ml of Chloroform-Methanol mixture (3:1) was added. The mouth 

of the beaker was covered by aluminium foil and kept as such overnight for lipid extraction. 

This extract was filtered using micro filter. The filtrate was taken in a pre weighed beaker and 

evaporated in hot air over. The beaker was reweighed with lipid. The difference in weight was 

taken as total fat content and the percentage was calculated accordingly. 

RESULTS 

Water Content: Crassostrea madrasensis in rock area, the water content of the whole 

animal were fluctuated between 73% – 90%. The maximum water content value was recorded 

in October (90%) and the minimum valve was recorded in May (50.4%). In creek area, higher 

percentage of water content was recorded 88% during November and the lower percentage 

of water content valves was recorded 71% during June. In whole animal, lower values were 

observed during summer and the higher values were observed during Monsoon (Fig 1). In 

Saccostrea cucullata in rock area, the water content in the whole animal were fluctuated 

between 71% to 88%. The maximum water content value was recorded in October (88%) 

and the minimum valve was recoded in May (71%). In creek area, higher percentage of water 

content was recorded (83%), during October and the lower percentage of water content 
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valves was recorded 72% during June. In whole animal, lower values were observed during 

summer and the higher values were observed during Monsoon (Table 1 and 2).  

Protein: Crassostrea madrasensis in rock area, the protein content in the whole animal 

were fluctuated between 31.3% - 68.5%. The maximum protein content value was recorded 

in June(68.5%) and the minimum value was recorded in October (31.3%). In creek area, 

higher percentage of protein content was recorded 64% during June and the lower percentage 

of protein content values was recorded 30% during December. In whole animal, lower values 

were observed during monsoon and the higher values were observed during summer (Fig 2). 

In Saccostrea cucullatain rock area, the protein content in the whole animal were fluctuated 

between 32.8% - 65.8%. The maximum water protein value was recorded in April (65.8%) 

and the minimum value was recorded in December (32.8%). In creek area, higher percentage 

of protein content was recorded (62.2%), during April and the lower percentage of protein 

content values was recorded (30%) during November. In whole animal, lower values were 

observed during monsoon and the higher values were observed during summer (Table 3 and 

4). 

Table 1. Regression Analysis of Crassostrea madrasensis and Saccostrea cucullata 

(Water content) 

Category n A b r P 

Crassostrea madrasensis 12 32.09 ±11.53 0.5481±0.1430 0.771422 0.0033 

Saccostrea cucullate 12 26.27 ±13.63 0.6200±0.1722 0.7514 0.0048 

 

Table.2. Analysis of Variance of Crassostrea madrasensis and Saccostrea cucullata 

(Water content) 

Crassostrea madrasensis  - Moisture 
 

Df SS MS F Significance F 

Regression 1 135.4826 135.4826 14.69696 0.003299 

Residual 10 92.18407 9.218407 

  

Total 11 227.6667 

   

Saccostrea cucullata Moisture 
 

Df SS MS F Significance F 

Regression 1 115.32 115.32 12.9675                       0.00484 

Residual 10 88.93 8.893 

  

Total 11 204.25       
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Fig.1. Water content of Crassostrea madrasensis and Saccostrea cucullata 

 

 

Fig. 2.  Protein of Crassostrea madrasensis and Saccostrea cucullata 

Crassostrea madrasensis - Rock Crassostrea madrasensis - Creek

Saccostrea cucullata - Rock Saccostrea cucullata - Creek

Crassostrea madrasensis - Rock Crassostrea madrasensis - Creek

Saccostrea cucullata - Rock Saccostrea cucullata - Creek
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Table 3. Regression Analysis of Protein content in Crassostrea madrasensis and Saccostrea 

cucullata 

Category n A b r P 

Crassostrea madrasensis 12 1.909 ± 2.858 0.9228 ± .05490 0.982696 <0.0001 

Saccostrea cucullate 12 -0.1644 ± 2.948 0.9476 ± 0.05592 0.991368 < 0.0001 

Table 4. Analysis of Variance for Protein content of Crassostrea madrasensis and Saccostrea 

cucullata 

Crassostrea madrasensis Protein Content 

  Df SS MS F Significance F 

Regression 1 1474.85 1474.85 253.3206 6.73E-08 

Residual 9 52.39863 5.82207 

  

Total 10 1527.249       

Saccostrea cucullata Protein content 
 

Df SS MS F Significance F 
 

1 1094.446 1094.446 514.5596 2.98E-09 

Residual 9 19.14262 2.126958 

  

Total 10 1113.589       

 

Carbohydrate: Crassostrea madrasensis in rock area, the carbohydrate content in the 

whole animal were fluctuated between 26.8%–14%. The maximum carbohydrate content 

value was recorded in April (26.8%) and the minimum value was recorded in November 

(14%). In creek are, higher percentage of carbohydrate content was recorded (24 %) during 

May and the lower percentage of carbohydrate content values was recorded (14%) during 

October. In whole animal, lower values were observed during Monsoon and the higher values 

were observed during summer (Fig 3). In Saccostrea cucullata in rock area, the carbohydrate 

content in the whole animal were fluctuated between 13.5% to 25%. The maximum water 

value was recorded in May (25%) and the minimum valve was recorded in December (13.5%). 

In creek area, higher percentage of carbohydrate content was recorded (24%), during May 

and the lower percentage of carbohydrate content valves was recorded (13.6%) during 

December. In whole animal, lower values were observed during Monsoon and the higher 

values were observed during summer (Table 5 and 6).  
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Table 5. Regression Analysis of Carbohydrate content in Crassostrea madrasensis and 

Saccostrea cucullata 

Category n A B r P 

Crassostrea madrasensis 12 2.690 ±1.418 0.8242±0.07834 0.957681 < 0.0001 

Saccostrea cucullate 12 0.9550±1.595 0.9426±0.09238 0.955175 < 0.0001 

 

Table 6 Analysis of Variance of Carbohydrate content in Crassostrea madrasensis and 

Saccostrea cucullata 

Crassostrea madrasensis - Carbohydrate content 
 

Df SS MS F Significance F 

Regression 1 166.6185 166.6185 110.7053 9.95E-07 

Residual 10 15.05064 1.505064 

  

Total 11 181.6692 

   

Saccostrea cucullata - Carbohydrate content 
 

Df SS MS F Significance F 

Regression 1 173.0951145 173.0951145 104.1024246 1.32167E-06 

Residual 10 16.62738549 1.662738549 

  

Total 11 189.7225 

   

Lipid: Crassostrea madrasensis in rock area, the lipid content in the whole animal were 

fluctuated between 5.0%–19.9%. The maximum lipid content value was recorded in April 

(19.9%) and the minimum value was recorded in November (5.0%). In creek are, higher 

percentage of lipid content was recorded (16.6 %) during April and the lower percentage of 

lipid content values was recorded (4.3%) during November. In whole animal, lower values 

were observed during Monsoon and the higher values were observed during summer (Fig 4). 

In Saccostrea cucullata in rock area, the lipid content in the whole animal were fluctuated 

between 5.6% to 18.8%. The maximum water value was recorded in May (18.8%) and the 

minimum valve was recorded in December (5.6%). In creek area, higher percentage of lipid 

content was recorded (17.6%), during May and the lower percentage of lipid content values 

was recorded (4.0%) during November. In whole animal, lower values were observed during 

monsoon and the higher values were observed during summer. In the present study, 

statistical analysis of the biochemical composition of the tissue sample of the oyster revealed 

positive correlation in both species of oyster Crassostrea madrasensis and Saccostrea 
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cucullata. The strong Positive Correlation were observed in between the two stations and the 

highest value of protein, carbohydrate and lipids were observed in  Crassostrea madrasensis 

I and II when it compare to Saccostrea cucullata(Fig. 5 and 6; Tables 7 and 8). 

 Table.7. Regression Analysis of Lipid content in Crassostrea madrasensis 

Category n a b r P 

Crassostrea madrasensis 12 1.025 ± 0.5341 0.7760 ± 0.04704 0.98212 < 0.0001 

Saccostrea cucullata 12 -1.187 ± 0.7887 1.007 ± 0.06822 0.977794 < 0.0001 

Table.8. Analysis of Variance - Lipid content of Crassostrea madrasensis and  Saccostrea 

cucullata 

Crassostrea madrasensis - Lipid content 
 

df SS MS F Significance F 

Regression 1 119.6729818 119.6729818 272.1684922 1.3966E-08 

Residual 10 4.397018215 0.439701821 

  

Total 11 124.07 

   

Saccostrea cucullata - Lipid content 
 

df SS MS F Significance F 

Regression 1 213.5015 213.5015 217.6877 4.1E-08 

Residual 10 9.807695 0.98077 

  

Total 11 223.3092 
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Fig.3.  Carbohydrates of Crassostrea madrasensis and Saccostrea cucullata 

 

 

Fig.4. Lipid of Crassostrea madrasensis and Saccostrea cucullata 

Crassostrea madrasensis - Rock Crassostrea madrasensis - Creek

Saccostrea cucullata - Rock Saccostrea cucullata - Creek

Crassostrea madrasensis - Rock Crassostrea madrasensis - Creek

Saccostrea cucullata - Rock Saccostrea cucullata - Creek
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Fig. 4. Crassostrea madrasensis (Moisture content) 

 

 

Fig.5. Saccostrea cucullata (Moisture content) 
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DISCUSSION 

Giese et al., (1958) found that in vertebrate transfer of reserve nutrient from the 

storage sites to gonadal synthetic centers during gametogenesis. Giese (1969) Stated that 

the biochemical levels varied considerably at different times during the year and the variations 

in protein level from month to month did not show any relation to the reproductive season in 

Tivela stultorum and may depend upon the difference in nutrients conditions. Ansell (1974, 

a, b) recorded a decrease in lipid and protein nitrogen levels during spawning period in Abra 

alba, Chalmysseptem radiata and Nucula sulcata. Definite changes in the biochemical 

constituents in clams were demonstrated by Balasubrahmanian and Natarajan (1988a) in 

Meretrix casta, George John (1980) in Anadara rhombae, Jayabal (1984) and Jayabal & 

Kalyani, (1986) in Katelysia opima. A very good relationship between the maturation and 

spawning of the clams with biochemical constituents was evident.  

In the present study, the water contents of the tissue in Crassostrea madrasensis and 

Saccostrea cucullata varied from 71% to 90%. The higher percentage of water content was 

recorded during monsoon and lower percentage of water content was recorded in summer. 

These variations could be attributed to the salinity concentrations around oyster beds 

(Galstoff, 1964; Nagabhushanam and Bidarkar, 1978). During unfavorable conditions of 

salinity (higher or lower concentrations), molluscs, particularly oysters, might lose salts and 

gain water into their tissue when salinity reduces. During monsoon, salinity of the water drops 

down, leading water to enter into the body tissue increasing water contents in their body. 

During summer, these contents were relatively low in the tissue due to higher of salinity in 

ambient water. The above views could be further strengthened as low water contents were 

reported in bivalves during summer (Parulekar et al., 1982; Rivonkar and Parulekar, 1995). 

Mussels develop an appropriate compensatory mechanism to counteract the increasing salt 

content in the surrounding environment during summer season (Parulekar et al., 1982). It 

has been reported that the water contents in Indian bivalve increased after their spawning 

period (Venkataraman and Chari, 1951; Durve and Bal, 1961; Saraswathy and Nair, 1969). 

Stephen (1980b) suggested that this increase is probably exaggerated by the simultaneous 

decrease in the salinity of the water column.  

The protein values were higher whenever adequate food was available to the 

surroundings. During summer season, higher values of proteins in Crassostrea madrasensis 

and Saccostrea cucullata could be attributed to richness of POC in ambience. Protein contents 

have been reported to increase during pre-spawning season (Rivonkar, 1991), which could 

be a mechanism for storage of reserve to meet the spawning requirements. The richness of 
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protein in oyster was also been related to the period of maximum ripeness during May and 

July (Dridi et al., 2007), as well as attributed to the better metabolic conditions prevailed in 

the ecosystem (Qasim et al., 1977). The lowest value of protein in monsoon might be due to 

poor POC contents in the surroundings. The low protein contents values could also be 

attributed to spawning. Durve and Bal (1961) and Stephen (1980a) indicated that Crassostrea 

madrasensis has a well defined semi-annual breeding pattern. The major spawning activity 

occurs during the period from October to December. Decrease in protein contents during post-

spawning period could be an indication of the utilization of energy during active spawning 

period was contributed by protein (Galstoff, 1964; Wafar et al., 1976; Nagabhushanam and 

Mane, 1978; Rivonkar and Parulekar, 1995). Proteins serve as an energy reserve during the 

gametogensis process (Gabbott and Bayne, 1973; Ruiz et al., 1993).Nagabhushanam and 

Bidarkar (1978) found that protein contents of Crassostrea madrasensis were higher during 

pre and post-monsoon seasons, and lower values during the monsoon months. In the present 

study, the protein content in both species of Crassostrea madrasensis and Saccostrea 

cucullata showed higher values when compare to carbohydrate and lipid. The higher value of 

protein were observed during summer could be due to intense proliferation of gonad and in 

lower values were observed during monsoon may be due to spawning activity. Another peak 

value in August coincided with secondary peak of breeding activity and the low values in 

subsequent month due to spawning. Nagabushanam and Deshmukh (1974) reported that the 

variation in the protein level of body components of Meretrix meretrix did not show any 

relation to the reproductive cycle but the fat content decreased in gonad during spawning. 

In the present study, carbohydrate values were high in both species Crassostrea 

madrasensis and Saccostrea cucullata the carbohydrate content was high during summer and 

low in monsoon. High carbohydrate value observed in summer could be due to intense 

proliferation of gonad, but were very low, when the gonad was ripe and in monsoon the low 

protein value may be due to spawning activity. Giese (1969) observed that in Tivela stultorum 

the valves of carbohydrate were high in gonad during proliferation stages. He reported that 

carbohydrate may act as a storage material in Tivela stultorum. Oysters have been reported 

to be rich in glycogen during the period of monsoon (Stephen, 1980b). Nagabhushanam and 

Bidarkar (1978) observed highest contents of glycogen in Crassostrea cucullata in the months 

of April – May and lowest during December. High carbohydrate values could be attributed to 

intense breeding and reproduction activities as reported in case of Crassostrea gryphoides 

and Meretrix meretrix (Durve and Bal, 1961; Nagabushanam and Deshmukh, 1974; 

Balasubrahmanyan 1984; Balasubrahmanyan and Natarajan, 1988a). On the other hand, 

Páez-Osuna et al., (1993) reported a decline in carbohydrate contents in both Crassostrea 
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corteziensis (Hertlein) and Crassostrea iridescens (Hanley) during the stage of gametogensis. 

Glycogen has been considered to be the principal energy reserve of adult marine bivalves, 

especially under nutrient stress (Beninger and Lucas, 1984). It has long been known that 

molluscs contain a large amount of glycogen and annual cycle in oysters has been studied 

(Galstoff, 1964; Robert et al., 1993). During summer, carbohydrate reserves build-up in the 

tissue (William, 1969). Carbohydrate serves as an index of high glycogen metabolism and a 

bio indicator during the period of environmental stress (Parulekar et al., 1982 and Patrick et 

al., 2006). During spawning season, energy requirements are met by proteins and lipids to a 

greater extent as compared to carbohydrates (Rivonkar, 1991). Some of the glycogen gets 

converted into lipid and forms an energy reserve for the larvae (Quayle and Newkirk, 1989). 

The major biochemical constituents have been found to be stored during summer and pre-

monsoon season for subsequent utilization of these resources during monsoon for body 

maintenance (Mohan and Kalyani, 1989a,b). Generally, these constituents play an important 

role as a gametogensis fuel and support the basic metabolic maintenance cost under the 

stress of food shortage (Dridi et al., 2007).  

In the present study, high lipid content of Crassostrea madrasensis and Saccostrea 

cucullate were recorded during summer and low during monsoon season. High lipid values 

were observed in summer may be due to maturity and the low value may be due to spawning 

activity. George John (1980) suggested that digestive gland may be considered as a storage 

organ of lipid in Andara rhombea from velar estuary. Similar observations were also made on 

Chlamys septemradiata (Ansell,1947b), Tivela stultorum (Giese,1969) and Chlamys 

opercularis (Taylor and Venn,1979). The increase in fat content during the period of gonad 

development was reported by Venkataraman and Chari (1951) in Meretix meretrix and Joshi 

and Bal (1965) in Katelysia marmorata.  The higher values of lipids in the tissue during 

summer could also be attributed to the higher concentrations of POC in waters influencing 

oyster beds and may be due to the increase in feeding efficiency (Rivonkar, 1991). These 

results were very close to the earlier observations on Crassostrea madrasensis by 

Nagabhushanam and Bidarkar (1978). Widdow and Bayne (1971) and Bayne (1973) stated 

that the presence of large quantum of planktons in the water column allows the accumulation 

of lipid as well as carbohydrate reserves. Lowest levels of lipid contents were observed in the 

tissue samples during monsoon were found to be consistent with low contents of POC 

(Widdows and Bayne, 1971; Rivonkar and Parulekar, 1995). The lower levels of lipids in the 

samples could also be attributed to the utilization of lipid reserves for building-up of tissue 

material (Rivonkar, 1991). Decrease in fat contents could also be attributed to initiation of 

gametogenesis and for development of gametes (Qasim et al., 1977; Zandee et al., 1980). 
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Decrease of lipids and proteins during winter was reported in temperate species, i.e. 

Crassostrea corteziensis (Hertlein) by Páez-Osuna et al., (1993). The fat contents in 

Crassostrea madrasensis were reported to be low in July and have been attributed to the 

growth and maturation of gonads of the oyster (Venkataraman and Chari, 1951).The 

environmental conditions appear to influence the metabolic level and reproduction cycle within 

the oyster population (Stephen, 1980a; 1980b; Gabbott, 1983). The reduction in biochemical 

contents of Crassostrea madrasensis could be related to unfavorable temperature, salinity 

and other abiotic and biotic environmental conditions prevailing at that time. Negative 

environmental and nutritive stress adversely influences the biochemical composition in marine 

organisms (Widdows and Bayne, 1971; Bayne, 1973; Gabbott and Bayne, 1973).It may be 

concluded that, the oyster Crassostrea madrasensis and Saccostrea cucullata associated with 

mangrove habitat showed seasonal variations in biochemical composition. The present study 

indicates that major biochemical constituents in oyster Crassostrea madrasensis and 

Saccostrea cucullate are significantly influenced by environment condition such as quantity of 

food available, temperature and salinity. The high contents of lipids, proteins, carbohydrates, 

and water content values, during summer are indicating this season as the best for harvesting 

this particular oyster species. In the present study, statistical analysis of the biochemical 

composition of the tissue sample of the oyster revealed positive correlation in both species of 

oyster Crassostrea madrasensis and Saccostrea cucullata. The strong Positive Correlation 

were observed in between the two stations and the highest value of protein, carbohydrate 

and lipids were observed in Crassostrea madrasensis rockand creek when it compares to 

Saccostrea cucullata. 
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