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INTRODUCTION 

 

 

 

Seventy percentages of the world’s earth 

surface are covered by Marine ecosystems and 

it is proposed to contain over 80% of the 

world’s flora and fauna in it *1+. Exact marine 

biodiversity is less certain since between one-

third and two-thirds of marine organisms have 

yet to be described [2]. These marine 

surroundings might be a great supply for 

however, to be discovered bioactive natural 

products. Apart from the food, it has bountiful 

Original Research Article 

ABSTRACT 

Marine surroundings could be a very large supply for yet to be discovered enormous bioactive natural 

bio-products. For the present study, the marine bivalve species P. malabarica was taken for the 

preliminary qualitative analysis of the extraction. Three different extract methods were adapted to 

identify the secondary metabolites, such as aqueous (A), methanol (M) and acetone & n-hexane (AnH) 

extracts and each extracts of clam was qualitatively evaluated for the secondary metabolites using 

general color reactions method and spray reagents on thin layer chromatography. The yields of the 

extracts were recorded 2.1%, 4.8% and 6.6% respectively. AnH extract showed highest bands followed 

by other two solvents in Thin Layer Chromatography plates. In addition, the developed TLC plates are 

illustrated different bio-organic compounds like, alkaloids, phenolics, terpenes and steroids. This is the 

pioneer evaluation of phenolic compounds from the marine bivalve species. The investigation 

concluded that P. malabarica species can serve as a potential source of active components 

investigations.  
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diversity of bioactive natural compounds are 

being isolated and characterized with enormous 

assure treatment for human diseases [3].  

The marine clams, mussels and oysters are 

leading components of bivalve fishery in coastal 

area [4] and it is forms exceptionally important 

source of nutrition for coastal populations [5, 

6]. Currently, there is a rising an interest in the 

bioactive resources of mollusk extracts and 

albeit a little portion of secondary metabolites 

only investigated from mollusk species. Some 

marine gastropods and bivalves are having a 

great curiosity to produce bio-natural products, 

yielding an assortment of bioactive compounds 

and numerous drugs leads are currently in 

clinical test [7]. 

In general, there is no more scientific 

investigations carried out to authenticate the 

health benefits derivatives from mollusks 

species and characteristically unidentified 

bioactive natural constituents are involved in 

the taxa. Based on the Mollusks evolutionary 

history and only one of its kinds of life styles, 

frequent for minor classes of Mollusks species is 

unjustified because of complete lacks of 

knowledge is led to novel pathways for 

secondary metabolism in it. Many arguments 

were continuing about the secondary 

metabolites of the phylum Mollusks due to an 

unclearness of natural bioactive metabolites 

production is omnipresent contained by the 

phylum Mollusks. Therefore, in future drug 

discovery field having excellent scope within 

this phylum of mollusks and it is exploring novel 

bioactive natural compounds with newer mode 

of action in it. [8]. 

In Indian coastal region, the folks are 

consuming Paphia malabarica (Chemnitz) clam 

as a marine food in its cooked form [4] and also 

they are exploited widely both meat and shells 

for the industrial purpose. The raw and 

processed clam P. malabarica has great market 

values in some foreign countries like Japan and 

some other European countries. In addition, 

this clam species has a very good content of 

dietary value and percentage edibility [9]. The 

present works investigates the qualitative 

evaluation of the major secondary metabolites 

present in the whole tissue of the clam P. 

malabarica’s in three different extracts. 

 

MATERIALS AND METHODS  

Collection Extraction method 

P. malabarica 600 gm. was purchased in the 

Girgoan chowpatty, Mumbai and immediately 

transferred to laboratory in live condition. 

Specimens were then washed with distilled 

water to remove associated debris. For this 

present study, three different extraction 

methods were adapted like methanol, acetone 

& n-hexane (1:3) and aqueous extract have 

been taken from the investigated species. 

For methanol extract, the species (200 g.) were 

dissected and the whole body tissues were blot 

dried with tissue paper to remove extraneous 

water content of the tissue. The whole body 

tissues (10% w/v) were homogenized and 

extracted in methanol (90% v/v) by agitation in 

rotary shaker for 24 hours. The step wise 

methanol extraction procedure included 

repeated extractions at every 6 hours intervals. 

Initially, the whole extract contents were 

centrifuged (8000 × g for 10 minutes at 4 °C) 

and supernatant was collected in separate vial. 

The tissue pellet obtained in consequent steps 

was further treated similarly with methanol to 

achieve maximum extraction and recovery of 

the bioactive compounds. All the fractions were 

finally pooled together, filtered through 

Whatman No.1 filter paper and concentrated 

through Rota evaporator. The yield estimation 

was carried out by evaporating 1 mL extract in 

pre-weighted aluminum dish at room 

temperature (27 ºC) until complete dryness and 

was expressed as mg (crude dry weight 

extract)/mL. The condensed methanol extracts 

were adjusted to 10 mg/ mL either by diluting 

or by concentrating with the same solvent. 

Sample extracts were then preserved at-20ºC 

for further investigations. [10]. 
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For acetone & n-hexane extract, the clam (200 

g.) was homogenized and extracted with 

acetone & n-hexane (1:3 ratios) and then 

agitated for 15 minutes by using a magnetic 

agitator. The extract was filtered through 

cellulose under vacuum, the residue was 

repeatedly extracted and final extracts were 

made up to 3 mL and stored in deep freezer at -

20 °C for further analysis [11]. 

For aqueous extract, the clam tissue (200 g.) 

sample was weighed and ground in 300 ml of 

distilled water using sterile mortar and pestle. 

After a systematic grinding, the crude extract 

was filtered using Whatman No. 1 (42 μm) filter 

paper and the residue was again ground with 

200 ml of water and filtered [12]. The filtrate 

(500 ml) the crude filtered extract of clam 

sample was evaporated through Rotary 

evaporator and stored in deep freezer at -20 °C 

for further analysis. 

 

Preliminary Identification of the chemical 

components test  

The chemical elements of alkaloids, flavonoids, 

phenolics, saponins and sterols are present in 

the three extracts of P. malabarica were carried 

out using various general detection reagents as 

described by [13]. 

 

Thin layer chromatography (TLC) of the 

extracts 

The Concentrated extracts dissolved in suitable 

solvents and each extracts were spotted on 

readymade TLC plate (10 x 10cm) and allowed 

to develop with individual solvent systems for 

each extracts. A few drops of ammonium 

solution were added to the solvent system for 

methanol and aqueous extracts for better 

resolution. The developed TLC plates were 

visualized under UV lamp fixed in UV chamber; 

afterward they were exposed to iodine vapor to 

visualize the components which were UV 

invisible. The solvent systems used for each 

extracts were given below. 

 

Acetone & n-Hexane (1:3) extract:  

Hexane : ethyl acetate (70:30) 

Methanol extract: 

Methanol : Dichloromethane: chloroform 

(30:35:35) 

Aqueous extract: 

 Ethyl acetate: acetic acid (50: 30: 20) 

 

Spray reagent detection method on TLC 

The developed TLC plates are following to 

visualization under UV light were sprayed with 

various spray reagents to find out the presence 

of secondary metabolites like alkaloids, 

phenolics, steroids and terpenes according to 

standard protocols illustrated by [13]. 

 

RESULT 

In this present investigation, the yield of 

extracts from P. malabarica in acetone & n-

hexane extract has given good quantity then 

other two extract methods.  The extract of 

acetone & n-hexane gave 6.6%, methanol 

delivered 4.8 % and aqueous extract gave lower 

amount of 2.1% yield (Table1).  The presence 

and absence of convinced chemical elements of 

the investigated extracts are showed by 

preliminary chemical analysis (Table 2).  

Thin layer chromatography of three extracts of 

P. malabarica exposed the occurrence of 

different chemical elements in the 

chromatogram. The developed TLC plate of 

methanol extract exhibited a colored 

chromatogram with the universal solvent 

system of hexane: ethyl acetate at 7:3 ratios. 

On observation under UV 254 nm and 365 nm, 

the chromatogram reflected different colored 

spots like pink, white, blue, yellow, brown, 

violet etc., seven, five and four separate spots 

were noticed on the developed TLC plates of 

acetone & n-hexane, aqueous and methanol 

extracts respectively. The Rf vales were shown 

in Table 3. Some spots are colorful and some 

are not visible in the day light period that spots 

can see under UV radiation only. The Spray 

reagent detection of the developed TLC plates 
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of the three different solvent extracts 

illustrated different bio-organic compounds like 

alkaloids, phenolics, terpenes and steroids 

(Table 4). 

 

Table 1: Percentage yield & physical properties of three extracts of P. malabarica 

 

Table 2: Components of P. malabarica extracts identified by general detection reagents 

 

 

S.No. 

 

             Test 

Extracts of P. malabarica 

Acetone &  

n-hexane 

Methanol Aqueous 

1 Alkaloids 

 Mayer’s test +V -V -V 

 Dragendorff’s reagent -V -V  -V 

 Wagner’s reagent +V -V +V 

2 Flavonoids  

 Shinoda’s test -V -V -V 

 Poly phenols +V +V -V 

3 Sesquiterpene lactones 

/Cardiac glycosides 

 Baljet reagent -V -V -V 

 Legal reagent -V -V -V 

4 Sterols 

 Liebermann-Buchard test +V +V -V 

 Salkowski reaction +V +V -V 

 Saponins -V +V +V 

5 Tannins -V -V -V 

 

                                  Table 3: Rf value of different extract of P. malabarica 

 

Acetone & n-hexane Methanol Aqueous extract   

AnH1- 0.07 M1- 5.7 A1- 0.21 

AnH2- 0.15 M2- 5.5 A2- 0.22 

AnH3- 0.21 M3- 4.5 A3- 0.65 

AnH4- 0.26 M4- 4.8 A4- 0.91 

AnH5- 0.36 - - 

AnH6- 0.66 - - 

AnH7- 0.83 - - 

 

 

 

S.No. Name of the extract Color Consistency % yield 

1 Methanol Brown Sticky 4.8 

2 Acetone& n-hexane Green Sticky 6.6 

3 Aqueous White Sticky 2.1 



       Eswar et al        465 

 

   
                             J Pharm Chem Biol Sci , December 2015-February 2016; 3(4):461-468 

    Table 4: Compounds detected in the extracts of P. malabarica using different spray reagents on     

    TLC  

 

S.No. Compounds Identified compounds of the three extracts 

by Rf value 

Acetone &  

n-hexane 

Methanol Aqueous 

extract 

1 Alkaloids AnH1, AnH2 & 

AnH3 

- A1 & A2 

2 Phenolics AnH7 - - 

3 Terpenes AnH4 & AnH7 M3& M4 A3 

4 Steroids - M1 & M2 A4 

 

DISSCUSSION 

A number of Marine Mollusks are used as 

traditional Indian, Chinese, South African and 

Middle Eastern Countries as folk medicines [14, 

15, 16, 17, 18, 19, 20 and 21] as well as in 

homeopathic remedies [22]. 

By the TLC separation method, the secondary 

metabolites of the P. malabarica extracts were 

known to be complex and spray reagent 

detection method which exposed the presence 

of assorted group of secondary metabolites like 

alkaloids, polyphenols, terpenes, steroids and 

saponins in the present biochemical evaluation. 

The yields of the different extractions were 

depending upon the solvent, time and 

temperature of extraction in addition to the 

chemical nature of the extracted sample. 

Numerous decisive factors are applied in 

evaluating the efficiency of the extraction 

method and the appropriateness of a solvent 

for a particular extraction method. In general, 

the majority of an encountered decisive factor 

is yield extraction, i.e. the total yield [23, 24 and 

25]. Similar results were observed on Perna 

viridis species by [7] and Lotus rhizome extracts 

by [16]. 

Visualization of developed TLC plate under UV 

light showed different colored zones parallel to 

the separated spots of n-hexane & acetone 

(1:3) extract of clam P. malabarica. During the 

methanol and aqueous extracts observation, 

few spots only exposed as fluorescence. This 

may happen owing to the fact that various 

analysts are not absorbing on visible or UV 

radiation. Chromatographic zones usually 

emerge in dark background and a multiplicity of 

visible spectrum colors will appear during the 

fluorescence. The entire chromatogram of n-

hexane & acetone extract showed fluorescence 

in UV, reflected individual zones of different 

colors like blue, green, purple and white. These 

colors could indicate the presence of alkaloids, 

flavanoids and saponins. 

Some alienated chromatographic zones might 

appear colorless in the normal light absorbance 

although it can absorb on electromagnetic 

radiation at shorter wavelengths of 254 nm or 

in long wave radiation of 366 nm. The 

components of methanol and aqueous extracts 

that are not visible in the normal light and 

under UV were detected by exposing to iodine 

vapour. 

In the present study the P. malabarica extracts 

has showed flavonoids in methanol and 

aqueous extract. Flavonoids are having a good 

potent of antioxidants, scavengers of a broad 

range of reactive oxygen species and lipid 

peroxidation inhibitors also has a potentially 

therapeutic agents against an extensive variety 

of diseases and disorders. In human food diet it 
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may well decrease the risk of various tumors 

and preventing menopausal symptoms [26, 27]. 

Acetone & n-hexane and Aqueous extracts 

showed the presents of alkaloids in it. From 

mollusks species the alkaloids have been 

isolated in sensibly in huge numbers whereas 

aliphatic nitrogen holding elements are 

moderately uncommon [13]. 

In the present study, polyphenolic compounds 

were noticed in Acetone & n hexane and 

methanol extract. The polyphenolic compounds 

presence is representing a very good indication 

of antioxidant activities in terms of their 

capability of free radicals scavenging and it is a 

readymade uses of its phenol rings as an 

electron traps for free radicals [28, 29]. The 

physical, chemical and biological characteristics 

of phenolic compounds are used as drugs and it 

is responding as an antimicrobial, anti-

inflammatory, anti-feedant, anti-viral, 

anticancer and vasodilator agents [30]. 

The plants and animals are producing a large 

assortment of terpenes, which is naturally 

present in it and an extensive range of 

biological active properties terpenoids are 

illustrated some great activities such as cancer 

chemo preventive effects, antimicrobial, anti-

fungal, anti-viral, anti hyperglycemic, anti-

inflammatory and anti-parasitic activities. The 

investigated clam extracts were also given 

positive results on steroids and it is very vital 

elements particularly due to their connection 

with compounds such as sex hormone [31].  

In the present study, saponins were noticed in 

clam extracts and tannins are absents in this 

sample. In Chinese traditional medicine they 

are considering Saponin as key ingredients and 

in many noticed natural biological activities the 

saponins getting responsible for that active 

effect. Saponins are identified as an inhibitor of 

anti-inflammatory activity. There is a 

wonderful, beneficially ambitious support of 

saponins as nutritional supplements and 

nutriceuticals. The physical, chemical and 

biological characteristics of saponins are having 

a great useful of producing drugs. These are 

having some superior activities on 

antimicrobial, anti inflammatory, anti-feedent 

and hemolytic effects [32, 33 and 34]. 

 

CONCLUSION 

The present investigation deals with pioneer 

estimation of significant active component in 

marine bivalve species of P. malabarica.  The 

qualitative evaluation of components extract 

has proved the presence of various secondary 

metabolites like alkaloids, polyphenolics, sterols 

and terpenes. All indentified compounds are 

well known for their biological activities curing 

diverse ailments. The results of the evaluation 

concluded that P. malabarica can serve as a 

potential source for essential active 

components and further research can explore 

the biological activities. 

 

REFERENCES 

1. McCarthy PJ, Pomponi SA. A search for new 

pharmaceutical drugs from marine 

organisms. Mar Biomed Res 2004, 22: 1–2. 

2. Appeltans W et al. The magnitude of global 

marine species diversity. Curr Biol 2012; 22: 

2189–2202.  

3. Fenical W. Chemical studies of marine 

bacteria: developing a new resource. Chem 

Rev 1993; 93(5):1673-1683.  

4. Jones S, Alagarswami K. Mussel fishery 

resources of India. Proc Symp On Liv Res 

India, Cochin: CMFRI Special Publ; 1973, p 

641. 

5. Verlecar XN et al. Marine pollution detection 

through biomarkers in marine bivalves. Curr 

Sci 2006; 91:51-57. 

6. Parulekar AH et al. Ecology and culturing of 

edible bivalves in Goa. Ind J Mar Sci 1984; 

13:190-92. 

7. Cimino G, Gavagnin M. Molluscs: Progress in 

Molecular and Subcellular Biology Subseries 

Marine Molecular Biochemistry. Berlin, 

Heidelburg: Springer-Verlag; 2006, p 387. 



       Eswar et al        467 

 

   
                             J Pharm Chem Biol Sci , December 2015-February 2016; 3(4):461-468 

8. Sreejamole KL, Radhakrishnan CK. 

Preliminary qualitative chemical evaluation 

of the extracts from mussel Perna viridis. Int 

J  Phar Sci Rev Res 2010; 5(2): 38-42.  

9. Halliwell B, Gutteridge JMC. Free radicals in 

biology and medicine. Oxford, UK: Clarendon 

Press; 1999, p 617. 

10. Blois MS. Antioxidant determinations by the 

use of a stable free radical. Nature 1958; 

181:1199-1200. 

11. Lodeiros CJ et al. Biochemical composition 

and energy allocation in the tropical scallop 

Lyropecten (Nodipecten) nodosus during the 

months leading up to and following the 

development of gonads. Aquaculture  2001; 

199 (1-2): 63-72. 

12. Inbakandan D et al. Biosynthesis of gold 

nanoparticles utilizing marine sponge 

Acanthella elongate (Dendy, 1905). Colloids 

and Surfaces B Biointerfaces 2010; 81: 634-

639. 

13. Cannell RJP. Special problems with the 

extraction of plants. In, Cannell RJP, eds. 

Methods in Biotechnology, Natural Products 

Isolation, Totowa, New Jersey, USA Humana 

press,  1998; p 356. 

14. Benkendorff K. Molluscan biological and 

chemical diversity: Secondary metabolites 

and medicinal resources produced by marine 

molluscs. Biol Rev 2010; 85: 757–775. 

15. Prabhakar AK, Roy SP. Ethno-medicinal uses 

of some shell fishes by people of Kosi River 

basin of North-Bihar, India. Stud Ethno-Med 

2009; 3: 1-4. 

16. Herbert DG et al. Invertebrate animals as a 

component of the traditional medicine trade 

in Kwazulu- Natal, South Africa. Afr Invert 

2003; 44: 327–344. 

17. Yang XR. Encyclopedic Reference of 

Traditional Chinese Medicine; Heidelberg, 

Germany: Springer-Verlag Berlin; 2003, p. 

106. 

18. Gopal R et al. Marine organisms in Indian 

medicine and their future prospects. Nat 

Prod Rad 2008; 7: 139–145. 

19. Meyerhof M, Sobhy GP. The Abridged 

Version of The Book of Simple Drugs. Cairo, 

Eygpt: Gregorius Abul-Farag; Al Ettemad 

Printing Press and Publising House; 1932, p 

224. 

20. Lev E, Zohar A. Practical Materia Medica of 

the Medieval Eastern Mediterranean 

According to the Cairo Genizah. Leiden, The 

Netherlands: Brill Online Books and Journals; 

2008, p. 664. 

21. Levey M. Ibn Mäsawaih and his treatise on 

simple aromatic substances: Studies in the 

history of Arabic pharmacology I. J His Med 

All Sci 1961; 16: 394–410. 

22. HPUS. Homoeopathic Pharmacopoeia of the 

United States, 1st ed. Chicago, IL, USA: 

Chicago Duncan Brothers Publishers; 1878. 

23. Harmala P et al. Choice of solvent in the 

extraction of Angelica archangelica roots 

with reference to calcium blocking activity, 

Planta Medica 1992; 58: 176-183. 

24. Bourgaud F et al. Extraction of coumarins 

from plant material (Leguminosae). 

Phytochem Ana 1994; 5:127-132. 

25. Kallithraka S et al. Survey of solvents for the 

extraction of grape seed phenolics, 

Phytochem Ana 1995; 6:265-267. 

26. Cushnie TPT, Lamb AJ. Antimicrobial activity 

of flavonoids. Int J Antimicrob Agents 2005; 

26 (5): 343-356. 

27. DeSousa RR et al. Phosphoprotein levels, 

MAPK activities and NFkappaB expression 

are affected by fisetin. J Enzyme Inhib Med 

Chem 2007; 22 (4): 439-444. 

28. Chakraborty K et al. Evaluation of phenolic 

contents and antioxidant activities of brown 

seaweeds belonging to Turbinaria spp. 

(Phaeophyta, Sargassaceae) collected from 

Gulf of Mannar. Asian Pacific J Trop Biomed 

2013; 3(1): 8-14. 

29. Meenakshi et al. Total flavonoid and in vitro 

antioxidant activity of two seaweeds of 

rameshwaram coast. Global J Pharmacol 

2009; 3(2): 59-62. 



       Eswar et al        468 

 

   
                             J Pharm Chem Biol Sci , December 2015-February 2016; 3(4):461-468 

30. Aliyu AB et al. Proximate composition, 

mineral elements and anti-nutritional factors 

of Anisopus Mannii N. E. Br. 

(Asclepiadaceae). Trends Appl Sci Res 2009; 

4(1): 68-72. 

31. Okwu DE. Evaluation of the chemical 

composition of medicinal plants belonging to 

Euphorbiaceae. Pakistan Vet J 2001; 14: 160-

162. 

32. George F et al. The biological action of 

saponins in animal systems: a review. Brit J 

Nutr 2002; 88(6): 587-605. 

33. Mandal P et al. Antimicrobial activity of 

Saponins from Acacia auriculiformis 

Fitoterapia 2005, 76(5), 462-565.  

34. Xu R et al. Studies on bioactive saponins 

from Chinese medicinal plants. Adv Exp Med 

Biol 1996; 404: 371-382. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Cite this article as: 
Eswar A, Isha Z, Shanmugasundaram S, Ramamoorthy K, Nanda RK. Evaluation of 

preliminary qualitative analysis of Clam Paphia malabarica extracts from Girgon chowpatty 

Creek, Mumbai. J Pharm Chem Biol Sci 2015; 3(4): 461-468. 


