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ABSTRACT

Bivalves comprise the major marine fishery

resource; as they are rich in biochemical compounds. The aim of

the present study was to investigate the seasonal variation in the total protein, lipid and carbohydrate content of

the clams; Donax incarnatus and Donax faba for a period of two years (June 2012 to May 2014) along Kushalnagar beach. The protein
content was found to be relatively high during the entire study period except for a slight decrease during spawning. The lipid content
followed a similar trend by increasing during the period of active gamete formation and declining during the spawning period. The car-

bohydrate levels showed an inverse relationship with protein and lipid
the maturation of gametes.

INTRODUCTION

Bivalves play an important role in maintaining the equi-
librium of an ecosystem and constitute an important eco-
nomic endpoint. They are important representatives of
the primary consumers and therefore, an important link
in the aquatic food chain (Hamdani and Soltani-Mazou-
ni, 2011). Bivalves are abundant along the Indian shores
and many people depend on them for food (Singh et al.,
2012). Donax incarnatus and Donax faba are filter feeders
belonging to the family Donacidae and are commonly
found on the sandy beaches of India (Alagarswami, 1966;
George, 2000). Consumption of such marine molluscs
provides an inexpensive source of protein with a high
biological value, essential minerals and vitamins (Peri-
yasamy et al., 2014).

With the increasing demand for protein rich food in the de-
veloping countries, the knowledge of the nutritional com-
position of edible organisms is highly important (Nagab-
hushanam and Mane, 1978). Further, understanding the
relationship between the chemical compositions of a mol-
lusc and its environment is essential not only from the
point of view of its economic importance but also from the
point of sustainable utilization of the resource, including
their culture, and conservation and management. In India,
literature on Donax species is scanty despite the presence
of rich diversity (Singh et al., 2012). Thus the present study
has been undertaken to understand the seasonal variation
in the biochemical composition of Donax incarnatus and
Donax faba.

MATERIALS AND METHODS

Study area and sample collection

Kushalnagar beach (12°18'11.63”N and 75°4'41.74"’E)
is a sandy beach situated in Kasaragod, Kerala, India.
The samples were collected on a monthly basis by ran-
dom hand picking and brought to the laboratory alive
for a period of two years from June 2012 to May 2014.
The bivalves were identified based on the external as
well as internal shell characters using available litera-
ture. The present study was carried out on two Donax
species, i.e., D. faba and D. incarnatus. The meat was
separated from the shell, blotted to remove excess
water and dried at 60°C for 48hrs. The dried samples
were powdered and stored until further use. No dis-
tinction was made based on the sex for the biochemi-
cal analysis.

with an increase during the spawning period and decrease during

Nutrient analysis

Lowry’s method was adopted for the estimation of total
protein (Lowry et al., 1951) and the lipid content was deter-
mined by the chloroform-methanol extraction procedure of
Folch et al., (1956). Carbohydrate content was estimated by
following the phenol-sulphuric acid method (Dubois ef al.,
1956). The ash content was determined gravimetrically us-
ing muffle furnace (550°C for 6-8 hrs) (AOAC, 1990).

RESULTS AND DISCUSSION

The seasonal variations in biochemical composition ob-
served during the experimental period are shown in tables
1-2. The seasonal variation in the biochemical composition
of D. incarnatus was found to be 49.11-64.48 %, 08.03-14.72
%, 14.12-25.76 % and 07.07-18.71 % of the tissue dry weight
for proteins, lipids, carbohydrates and ash content respec-
tively. While in D. faba, the protein content was about
47.45-61.91%, lipids were between 07.84-13.96, carbohy-
drates varied from 13.18-24.22% and the ash content was
10.83-21.38 %.

From the tables 1-2, it was determined that the protein
content of D. incarnatus and D. faba was relatively high
throughout the study period. Both protein and lipid con-
tent was highest during the pre-monsoon and post-mon-
soon periods and decreased drastically during the monsoon
season. Generally, almost all bivalves show an increased
level of protein with a decline during the spawning peri-
od and an increase during gamete maturation (Deshmukh,
1972; Nagabhushanam and Talikhedkar, 1977; Nagabhush-
anam and Mane, 1978; Shafakatullah and Krishnamoorthy,
2014). This pattern is also repeated in case of lipid content.
The results of the present study followed a similar trend
with an increase during gonadal development and deple-
tion during spawning.

Carbohydrate is the second major nutrient in bivalves.
Carbohydrate content showed a great variation with the
reproductive cycle and was inversely proportional to the
protein and lipid content. The carbohydrate content de-
creased with the advancement of gametogenesis and in-
creased during spawning. This might be because of the
utilization of carbohydrates for the development of gam-
etes (Giese et al., 1967; Nagabhushanam and Talikhedkar,
1977; Ansell et al., 1980; Shafakatullah et al., 2013).The var-
iation in the ash content of tissues was similar to that of
carbohydrates.
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Table 1: Biochemical composition in the whole body of
Donax incarnatus
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Table 2: Biochemical composition in the whole body of
Donax faba

Months |Protein (%) |Lipid (%) |Carbohydrate (%) |Ash (%)
Jun-12 (64.48 13.53 14.75 07.23
Jul-12  |52.55 08.03 25.76 13.54
Aug-12 |49.61 09.61 23.82 16.76
Sep-12 |50.57 11.43 21.54 15.64
Oct-12 (56.82 11.54 18.35 13.1
Nov-12 |61.28 14.07 15.66 09.01
Dec-12 |53.15 08.51 223 16.12
Jan-13 [56.42 10.26 17.08 15.72
Feb-13 |54.42 12.44 20.13 12.01
Mar-13 |56.23 12.29 19.11 11.81
Apr-13 |60.59 12.93 17.09 09.49
May-13 |64.34 12.74 14.35 08.17
Jun-13 |[53.27 14.34 24.2 08.27
Jul-13  [52.11 08.14 22.01 17.54
Aug-13 |55.19 10.25 20.12 14.21
Sep-13 |57.28 10.97 19.84 11.48
Oct-13 (56.83 10.26 18.75 13.54
Nov-13 |59.07 12.11 16.26 11.74
Dec-13 |62.61 14.72 15.06 07.07
Jan-14 |49.11 08.64 23.61 18.71
Feb-14 |53.13 10.89 20.73 14.33
Mar-14 |56.27 12.93 18.7 12.01
Apr-14 |61.65 13.07 16.26 09.12
May-14 |63.31 13.14 14.12 08.51
Results are the mean of triplicates expressed in percent-

age

Months Ezc))tein %’Zp;id E‘:’ Z)rb ohydrate Ash (%)
Jun-12  |61.5 13.07 13.98 11.35
Jul-12 50.09 09.84 24.22 15.62
Aug-12  [47.45 08.69 22.56 21.38
Sep-12  [54.91 10.42 19.87 13.9
Oct-12  |57.18 11.86 16.36 14.8
Nov-12 |60.13 13.28 14.78 11.69
Dec-12  |52.69 08.42 21.59 16.71
Jan-13  |54.71 10.81 18.81 15.21
Feb-13  |55.96 12.16 17.92 13.26
Mar-13 |57.83 11.96 18.1 11.72
Apr-13  [59.17 12.75 16.86 11.32
May-13 [61.91 13.31 14.04 10.83
Jun-13  |51.32 09.24 23.25 16.21
Jul-13 50.45 08.13 22.07 19.2
Aug-13  [54.22 10.86 20.23 14.13
Sep-13  [56.19 11.83 18.27 13.28
Oct-13  |57.58 12.58 16.92 12.82
Nov-13 [58.93 13.07 15.24 11.79
Dec-13  |60.39 13.96 13.18 11.82
Jan-14  |47.53 07.84 23.02 21.28
Feb-14 |53.11 10.69 20.16 15.92
Mar-14 |56.93 11.76 18.05 13.34
Apr-14 [59.17 12.81 15.34 12.75
May-14 |60.66 12.96 14.28 11.3

Results are the mean of triplicates expressed in percent-
age
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CONCLUSION

From the present study it is evident that there is a signifi-
cant seasonal variation in the biochemical composition of
the bivalves. It shows that the bivalves of Donax spp. can
be used as a valuable source of essential nutrients in poor
and developing countries.

ACKNOWLEDGEMENT

One of the authors (Shini Krishnan) is thankful to DST-
PURSE for providing financial assistance and Mangalore
University for providing the necessary facilities.

REFERENCES

L Alagarswami, K. (1966), “Studies on some aspects of biology of the
wedge-clam, Donax faba Gmelin from Mandapam coast in the Gulf of
Mannar”. Journal of the Marine Biological Association of India, 8 (1), 56-
75.

2. Ansell, A. D., Frenkiel, L., and Mouéza, M. (1980), “Seasonal changes in
tissue weight and biochemical composition for the bivalve Donax trun-
culus L. on the Algerian coast”. Journal of Experimental Marine Biology
and Ecology, 45,105-116.

3. AOAC (1990), Official methods of analysis. Association of Official Ana-
Iytical Chemists. 15" Edition. Washington, D.C.

4. Deshmukh, R. S. (1972), “Some aspects on the biology of Meretrix mer-
etris”. Ph.D. thesis, Marathwada University, Aurangabad, India.

5. Dubois, M., Giles, K. A., Hamilton, J. K., Rebors, P. A., and Smith, F.
(1956), “Calorimetric method for the determination of sugars and related
substances”. Analytical Chemistry, 28, 350-356.

6. Folch. J., Lees. M., and Sloane-Stanley, G. H. (1957), “A simple method
for the isolation and purification of total lipids from animal tissues”.
Journal of Biological Chemistry, 226, 497-509.

7. George, S. (2000), “Studies on the biology of the wedge clam Donax in-
carnatus (Gmelin) from the Malippuram beach of Kerala”. Ph.D. thesis,
Cochin University of Science and Technology, Cochin, India, 139.

8. Giese, A. C., Hart, M. A., Smith, A. M., and Cheung, M. A. (1967), “Sea-
sonal change in body component indices and chemical composition in
the Pismo clam Tivela stultosum”.Comparative Biochemistry and Physiol-
ogy, 22, 549-561.

9. Hamdani, A., and Soltani-Mazouni, N. (2011), “Changes in biochemical
composition of the gonads of Donax trunculus L. (Mollusca, Bivalvia)
from the Gulf of Annaba (Algeria) in relation to reproductive events and
pollution”. Jordan Journal of Biological Sciences, 4 (3), 149-156.

10. Lowry, O. H., Rosebrough, N. J., Farr, A. L., and Randall, R. J. (1951),
“Protein measurement with folin phenol reagent”. Journal of Biological
Chemistry, 193, 265-275.

11. Nagabhushanam, R., and Mane, U. H. (1978), “Seasonal variations in the
biochemical composition of Mytilus viridis at Ratnagiri on the west coast
of India”. Hydrobiologia, 57, 69-72.

12. Nagabhushanam, R., and Talikhedkar, P. M. (1977), “Seasonal variations
in protein, fat and glycogen of the wedge clam Donax cuneatus”. Indian
Journal of Marine Sciences, 6, 85-87.

13. Periyasamy, N., Murugan, P., and Bharadhirajan, P. (2014), “Biochemi-
cal composition of marine bivalve Donax incarnatus (Gmelin, 1791) from
Cuddalore southeast coast of India”. International Journal of Advances
in Pharmacy, Biology and Chemistry, 3(3), 575-582.

14. Shafakatullah, N., and Krishnamoorthy, M. (2014), “Nutritional quality
in freshwater Mussels, Parreysia spp. of Periyar river, Kerala, India”. Re-
search Journal of Recent Sciences, 3, 267-270.

15. Shafakatullah, N., Shetty, S, Lobo, R. O. and Krishnamoorthy, M.
(2013), “Nutritional analysis of freshwater bivalves, Lamellidens spp. from
river Tunga, Karnataka, India”. Research Journal of Recent Sciences, 2,
120-123.

16. Singh, Y. T., Krishnamoorthy, M., and Thippeswamy, S. (2012), “Seasonal
changes in the biochemical composition of wedge clam, Donax scortum
from the Padukere beach, Karnataka”. Recent Research in Science and
Technology, 4(12), 12-17.

372 IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH




