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ABSTRACT 

Chemical and biochemical substances present in marine organisms are a rich source of structurally novel and 
biologically active metabolites. The present study was carried out to analyse the total carbohydrates, proteins, lipids, phenols 
and flavonoids from the simple ascidian Ascidia sydneiensis. The results showed that the specimen was rich in flavonoids 
(49.81%) followed by proteins (28.76%), lipids (23.94%), phenols (8.59%) and carbohydrates (5.08%). Ascidia sydneiensis 
possess higher percentage of flavonoid and lower carbohydrate. Observations suggest that this commonly available ascidian 
has active biochemical potential possessing antioxidant, anti-inflammatory and antimicrobial properties for curing various 
ailments which can lead to the isolation of new and novel compounds. 
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INTRODUCTION 

The bioactive chemical constituents have medicinal values producing definite physiological effects 
on human body. These natural compounds form the base of modern drugs1. From time immemorial, marine 
organisms have been closely associated with human life and are exhaustively used in numerous ways as a 
source of food, medicine2,3. Marine organisms contain a significant amount of carbohydrates, proteins and 
lipids, which are essential for human beings4. Ascidians are excellent materials for several studies like tissue 
regeneration, immunology, budding, colony organization and bioaccumulation of elements like vanadium 
and zinc5. Ascidians contain a wealth of interesting pharmacological substances6. Marine ascidians have 
been the focus of intensive chemical investigation in recent years and they are very rich sources for unique 
and biologically active secondary metabolites, which serve as chemical defence7-10. Carbohydrates, proteins 
and lipids are directly involved in energy production, growth and development. These are widely distributed 
in nature, occurring in one form to another in virtually all organisms having a key role in metabolic 
processes such as respiration and nutrient assimilation. They are also used as industrial raw material, food 
additives and as precursors of pharmacologically active metabolites in pharmaceutical compounds such as 
antipsychotic drugs11-13. Studies on the proximate composition and nutritive value of twenty five species of 
ascidians including 14 colonial and 11 simple ascidians indicated that they are rich with respect to proteins14. 
Similar results have been reported with studies on colonial ascidian Ecteinascidia venui15. An analysis of the 
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simple ascidian Microcosmus exasperatus showed the presence of vitamins, phenolic compounds and 
flavonoids16. Preliminary chemical screening of the dried, powdered sample of Ascidia sydneiensis subjected 
to qualitative tests identified 19 chemical constituents17. The present study was aimed to estimate the 
quantity of carbohydrates, proteins, lipids, phenols and flavonoids in Ascidia sydneiensis.  

EXPERIMENTAL 

Materials and methods 

Collection of animal material 

Ascidia sydneiensis (Family: Ascidiidae) was collected from Tuticorin coast in the month of April 
2013 by SCUBA diving (Plate-1). They were identified using key to identification of Indian ascidians14. A 
voucher specimen AS 2252 has been submitted in the ascidian collections of the museum of Department of 
Zoology, A. P. C. Mahalaxmi College for Women, Tuticorin – 628 002, Tamilnadu, India (Plate-1). 

 
Plate 1: Ascidia sydneiensis Savigny, 1816 

Systematic position  

Ascidia sydneiensis belongs to Phylum: Chordata, Subphylum: Urochordata, Class: Ascidiacea, 
Order: Enterogona, Suborder: Phlebobranchia, Family: Ascidiidae, Genus: Ascidia and Species: sydneiensis. 

Preparation of extract 

The specimen was thoroughly washed with sea water. Epibionts and other particles like sand and 
shell pieces adhering to the surface of the specimen were carefully removed.  They were brought to the 
laboratory and washed again. The whole colony was dried in shade and homogenized to get a coarse powder. 
0.5 g of the dry powder was ground in a mortar and pestle with ten times volume of 80% ethanol. The 
homogenate was centrifuged at 10,000 rpm for 20 min and the supernatant was collected. The residue was 
re-extracted with five times the volume of 80% ethanol, centrifuged and the supernatants were pooled and 
evaporated to dryness. The residue was dissolved in 10% trichloroacetic acid for the analysis of 
carbohydrates and proteins. The residue dissolved in chloroform was used for the analysis of lipid. Residue 
dissolved in ethanol was used for the analysis of phenols and flavonoids.  

Chemical analysis 

Total carbohydrate was estimated by Anthrone method18. Lowry et al. method was followed for 
quantification of total proteins19. The procedure suggested by Bragdon was adopted to determine total 
lipids20. Total phenols were assayed by Folin-ciocalteu reagent method21. Aluminium chloride method was 
followed to find out total flavonoids22. 
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Spectrophotometric studies 

Elico SC-177 Scanning mini spectrophotometer was used for the measurement of absorbance at 
various concentrations of the ethanolic extract under study. The extract was prepared just before the 
experiment so as to prevent any further degradation. 

RESULTS AND DISCUSSION 

The results obtained in the present study are shown in Table 1 and Fig. 1. In Ascidia sydneiensis, a 
lower percentage (5.08) of carbohydrate was observed. This may indicate that carbohydrates play an 
insignificant role in the energy reserves of these ascidians, which are sedentary animals with hermaphroditic 
gonads. This fact is supported by early work also23. Sugar moieties in many bioactive natural products not 
only increase their water solubility and bioavailability, but also decrease toxicity24.  

Table 1: Percentage of carbohydrate, protein and lipid in Ascidia sydneiensis 

Nutrients Percentage 

Carbohydrate 5.08 

Protein 28.76 

Lipid 23.94 

Phenol 8.59 

Flavonoid 49.81 

 
Fig. 1: Percentage of carbohydrate, protein, lipid, phenol and flavonoid in Ascidia sydneiensis 

In the present study, total protein was 28.76%. Proteins are the primary components of living 
organisms. The proteins in ascidians increase their food value or that it acts as a bioactive compound, which 
could be isolated and assayed for biomedical potential25. The total lipid content was 23.94%, which was 
highest among all the nutrients studied. This suggests their use as essential oils, oleoresins and natural food 
colors, with a strong foundation in research and development26. Lipids act as energy reserve to assist 
recovery during maturation of gonads and spawning27. The total phenolic content was 8.59% in Ascidia 
sydneiensis. Phenols have been known to possess a capacity to scavenge free radicals. The antioxidant 
activity is principally due to their redox properties, which allow them to act as reducing agents, hydrogen 
donor28. The presence of phenols in food is particularly important for their oxidative stability and 
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antimicrobial protection. Phenolic compounds possess wide spectrum biochemical activities such as 
antioxidant, antimutagenic, anticarcinogenic as well as the ability to modify the gene expression29. 49.81% 
of total flavonoid was observed during the study. Flavonoids are a group of polyphenolic compounds with 
known properties, which include free radical scavenging, inhibition of hydrolytic, oxidative enzymes and 
anti-inflammatory action30. These are vital in combating the free radicals, which damage human cells31. 
Numerous epidemiological studies also confirm significant relationship between high dietary intake of 
flavonoids and reduction of cardiovascular and carcinogenic risk32.  

CONCLUSION 

The present study suggests that the extract of Ascidia sydneiensis possess chemical and biochemical 
components such as carbohydrates, proteins, lipids, phenols and flavonoids having the potency for the 
synthesis of drug molecules in future. It has been found that the natural products derived from ascidians 
have tremendous importance in pharmaceutical and biomedical field.  

ACKNOWLEDGEMENT 

The authors thank the University Grants Commission, Hyderabad for financial assistance No: 
F.NO:4-4/2014-15(MRP-SEM/UGC-SERO) and also express their sincere gratitude to the Secretary Tmt. C. 
Subbulakshmi and the Principal Dr. P.G. Seethalakshmi for providing facilities to carry out the work.  

REFERENCES 

1. N. Vijendra and K. Pavan Kumar, African J. Pharm. Pharmacol., 4(9), 662-670 (2010). 

2. T. Levering, H. A. Hoppe and O. J. Schmid, Marine Algae, A Survey of Research and Utilization, 
Granm be Gruyter & Co, Hamburg (1969) pp. 1-421. 

3. V. J. Chapman, Seaweeds and their uses, The Camelot Press Ltd., Methuen and Co Ltd, 2nd Ed., 
London and Southampton (1970) pp. 63-85. 

4. K. Mohammad, H. S. Hefazat and F. Sheeba, Int. J. Res. Pharm. Chem., 1(4), 1160-1166 (2011). 

5. A. A. Karande and M. Nakauchi, Indian J. Marine Sci, 10, 93-95 (1981).    

6. K. L. Rinehart, P. D. Shaw, L. S. Shield, J. B. Gloer, G. C. Harbour, M. E. Koker, D. Samian,           
R. E. Schwartz, A. A. Tymiak, D. L. Weller, G. T. Carter and M. H. G. Munro, Pure Appl. Chem., 53,            
795-817 (2006). 

7. B. S. Davidson, Chem. Revs., 93, 1771-1791 (1993). 

8. D. J. Faulkner, Natural Prod. Rep., 1, 7-83 (2000). 

9. M. Wahl, Marine Ecol. Prog. Seri., 58, 175-189 (1989). 

10. V. J. Paul and R. R. Williams, Review of Natural Product Reports: A. J. Curr. Dev. Bio-org. Chem., 
25, 662-695 (2008). 

11. A. Sasikala, M. Linga Rao and N. Savithramma, Int. Res. J. Pharm., 4(8), 228-231 (2013). 

12. V. De and C. Lindsay, Am. J. Health-System Pharm., 52(3), 15S-18S (1995). 

13. S. Sanchez and A. L. Demain, Microbial. Biotechnol., 1(4), 283-319 (2008). 

14. V. K. Meenakshi, Biology of a Few Chosen Ascidians, Ph. D. thesis, M. S. University, Tirunelveli 
(1997) pp. 157-173. 



 C. S. Packiam et al.: Spectrophotometric Studies of a Simple…. 72

15. S. Sankaravadivu, V. K. Meenakshi and R. Jothibaimargret, Nutritive Value of a Colonial Ascidian 
Ecteinascidia venui Meenakshi, 2000, In the Proceedings of Second International Conference of 
Kanniyakumari Academy of Arts and Science (2013) p. 28-31. 

16. V. K. Meenakshi, S. Gomathy, S. Senthamarai, M. Paripooranaselvi and K. P. Chamundeswari, 
European J. Zool. Res., 1($), 105-110 (2012). 

17. C. Stellapackiam, V. K. Meenakshi and R. Jothibaimargret, Studies on the Chemical Constituents of a 
Simple Ascidian, Ascidia Sydneiensis, In the Proceedings of Second International Conference of 
Kanniyakumari Academy of Arts and Science (2013) p. 32-35. 

18. J. R. Roe, J. Biol. Chem. Sci., 20, 335-345 (1955). 

19. O. H. Lowry, A. L. Farr, R. J. Randall and N. J. Rosebrough, J. Biol. Chem. Sci., 193, 265-275 
(1951). 

20. J. H. Bragdon, J. Biol. Chem. Sci., 190, 513 (1951). 

21. I. Kosalec, S. Pepeljnjak, M. Bakmaz, S. Vladimir-Kne@Evi, Acta Pharmaceutica, 55, 423-430 
(2005).  

22. H. Cao1, J. Hwang and X. Chen, Nat. Prod. Med. Chem., 411-431 (2011). 

23. V. Jayasree, A. H. Parulekar, S. Wahidulla and S. Y. Kamat, Indian J. Marine Sci., 23, 117-119 (1994). 

24. S. Majaw and J. Moirangthem, Ethnobot. Leaflets, 13, 578-589 (2009). 

25. S. Thomson, H. S. Handen and V. Nymn, Planta Medica, 57, 232-236 (1991). 

26. S. J. Sacket, H. Chung, F. Okajima and D. Im, Acta Pharmacol. Sinica, 30, 1454-1461 (2009). 

27. J. Hornell and M. R. Nayadu, A Contribution to the Life History of the Indian Sardine, with Notes on 
Plankton of the Malabar Coast, Madras Fish Bulletin, 17, 129-197 (1923). 

28. A. Soni and S. Sosa, J. Pharmacognosy Phytochem., 2(4), 22-29 (2013). 

29. Y. Nakamura, S. Watanabe, N. Miyake, H. Kohno and T. Osawa, J. Agri. Food Chem., 51(11), 3309-
3312 (2003). 

30. E. Frankel, International Conference of Food Factors: Chemistry and Cancer Prevention, Hamamatsu, 
Abstracts, Japan (1995) p. C6-2. 

31. D. Ozyurt, B. D. Ozturk and R. Apak, Adnan Menderes University, 4th AACD Congress, Turkey, 
Proceedings Book (2004). 

32. N. C. Cook and S. Samman, J. Nutr. Biochem., 7(2), 66-76 (1996). 


