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ABSTRACT: The aim of this study was to analyze the molecular weight of 

protein and in-vitro antioxidant activity of marine gastropods Turbo 

brunneus, Cypraea annulus, and Babylonia spirata. The molecular weight of 

the protein was determined using SDS-PAGE, and its antioxidant potential 

was carried out by DPPH radical scavenging activity, reducing power 

activity and H2O2 radical scavenging activity. The molecular weight of 

protein varies from 54 kDa in T. brunneus, 38 kDa to 60 kDa in C. annulus, 

and 44 kDa to 116 kDa in B. spirata. The DPPH scavenging effect was high 

in Cypraea annulus (78.30%) followed by Babylonia spirata (65.20%) and 

Turbo brunneus (64.89%). C. annulus showed the highest reducing power of 

95.36% at 500 µg/ml concentrations and lowest reducing the power of 

52.07% at 100 µg/ml concentrations in the T. brunneus. The maximum 

radical scavenging activity was reported in T. brunneus (71% at 150 µg/ml 

concentrations), and minimum activity was reported in C. annulus (8.34% at 

50 µg/ml concentration). The results show that tissue extracts of three marine 

gastropods found to possess good antioxidant activity and confirm their use 

as natural antioxidants in the future. 

INTRODUCTION: Marine organisms are 

considered to be a magnificent source of bioactive 

molecules. Over the few decades, several new 

therapeutic agents derived from marine origin have 

entered preclinical and clinical trials 
1
. Molluscs are 

viewed as one of the important organisms to derive 

bioactive compounds. They also contain rich 

nutrients that are valuable to people of all ages 
2
. 

Marine and freshwater products have become 

attractive as a nutraceutical and functional foods 

and as a material for the development of drugs and 

specific health foods 
3
.  
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Proteins are biologically active compounds 

abundantly present in living organisms consisting 

of two or more amino acids linked by a peptide 

bond. Thousands of peptides have been identified 

from animals, plants, and microorganisms. Recent 

research has been paid attention on peptides from 

marine animals since they have been found as 

secondary metabolites from sponges, ascidians, 

tunicates, and molluscs.  

The structure characteristics of these include 

various unusual amino acid residues which may be 

responsible for their bioactivity. In the present 

scenario, there has been an increment in the 

number of studies focused on marine bioactive 

peptides 
4
. Biologically active peptides are 

observed to have diverse activities, including 

opioid agonistic, mineral binding, immune-

modulatory, antimicrobial, antioxidant, anti-

thrombotic, hypo cholesterols and antihypertensive 
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actions 
5
. Molluscs are species that have a wide 

range of uses in pharmacology. Peptides present in 

protein hydrolysates have biological activities 

depending on their molecular weights and amino 

acids-sequences. Conus magus 
6
 contains 

Ziconotide, a 25 amino acid peptide with three 

disulphide bond. Marine gelatin derived peptides 

are expected to exert high antioxidant effect 
7
. 

Therefore, marine-derived bioactive peptides with 

anti-oxidative properties may have great potential 

for use as nutraceuticals and pharmaceuticals and 

could be a substitute for synthetic antioxidants 
8
.  

In our body, the oxidation process leads to cell 

damage, cancer, and degenerative diseases; 

antioxidant molecules present in different molluscs 

prevent cell damage from oxidation reaction
4
. 

Oxidation reaction can produce free radicals, which 

start chain reactions that damage cells 
9
. Free 

radicals are charged molecules, i.e., they have an 

unpaired electron, which causes them to seek out 

and capture electrons from other substances in 

order to neutralize themselves. The harmful action 

of the free radicals can, however, is blocked by 

antioxidant substances, which scavenge the free 

radicals and detoxify the organism 
10

. Current 

research in free radicals has confirmed that 

antioxidants rich foods play an essential role in the 

prevention of cardiovascular diseases, cancer, 

neurodegenerative diseases, as well as 

inflammation and problems caused by cell and 

cutaneous aging 
11

.  

An antioxidant is a molecule capable of slowing or 

preventing the oxidation of other molecules. 

Antioxidant molecules present in different molluscs 

prevent cell damage from oxidation reaction 
4
. The 

present study was designed to evaluate the 

antioxidant activity of the whole body tissue of 

gastropod T. brunneus, C. annulus and B. spirata. 

MATERIALS AND METHODS: In the present 

study the gastropods Turbo brunneus, Cypraea 

annulus, and Babylonia spirata were collected 

from the Gulf of Mannar coastal region of 

Thoothukudi. The freshly collected samples were 

brought to the laboratory, cleaned, and washed with 

fresh seawater to remove all impurities. The shells 

were broken; tissues were removed and then dried 

in hot air oven at 56 °C for 48 h and used for 

further studies. 

Molecular Characterization of Protein (SDS 

PAGE): SDS-PAGE is the most widely used 

method for analyzing protein mixture qualitatively. 

SDS - PAGE was performed following the method 

described by Laemmli UK (1970) 
12

.   

Antioxidant Activity:   

DPPH Radical Scavenging Activity: The 

antioxidant activity of the chloroform extracts of T. 

brunneus, C. annulus, and B. spirata (20 to 100 

µg/ml) was determined using the DPPH radical 

scavenging activity. The scavenging ability of 

DPPH radical was assessed following the method 

of Harborne JB and Baxter H (1995) 
13

. 

Reducing Power Activity: The reducing power 

was evaluated by the method of Athukorala Y et 

al., (2006) 
14

. The chloroform extract of different 

concentrations (100 to 500 µg/ml) of T. brunneus, 

C. annulus and B. spirata were investigated. 

H2O2 Radical Scavenging Activity: The ability of 

the chloroform extracts of gastropods to scavenge 

hydrogen peroxide was assayed according to the 

method of Ruch RJ et al., (1989 ) 
15

.  

RESULTS: 

Molecular Characterization of Protein (SDS-

PAGE): The gastropod samples Turbo brunneus, 

Cypraea annulus, and Babylonia spirata were 

subjected to SDS polyacrylamide gel 

electrophoresis to estimate the molecular weight of 

proteins.  

    MARKER      LANE 1           LANE 2           LANE 3 

      
FIG. 1: MOLECULAR CHARACTERIZATION OF 

PROTEIN BY SDS-PAGE Lane 1-turbo brunneus lane 2-

cypraea annulus lane 3-babylonia spirata 



Subavathy and Janet, IJPSR, 2020; Vol. 11(7): 3285-3293.                           E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3287 

The stained gel revealed that experimental 

organisms contained different types of proteins. 

The size of the protein was determined by 

comparing the electrophoresis mobility of marker 

proteins with known molecular weight. The 

electrophoretic profile of the gastropod samples 

showed the presence of low to high molecular 

weight proteins. The molecular weight of T. 

brunneus revealed the presence of 54 kDa protein 

band, in C. annulus, the molecular weight ranged 

from 38 kDa to 60 kDa and in B. spirata it was 

found from 44 kDa to 116 kDa subunits Fig. 1. 

Antioxidant Activity: 
DPPH Radical Scavenging Activity: Effect of 

chloroform extract of three gastropods Turbo 

brunneus, Cypraea annulus and Babylonia spirata 

on DPPH free radical scavenging activity has been 

observed at various concentrations (20 µg/ml, 40 

µg/ml, 60 µg/ml, 80 µg/ml and 100 µg/ml) 

respectively.  

The results of the DPPH scavenging activity of 

three gastropod extracts are shown in Fig. 2. 

  

 
FIG. 2: DPPH RADICAL SCAVENGING ACTIVITY OF TURBO BRUNNEUS, CYPRAEA ANNULUS AND BABYLONIA SPIRATA 

 
FIG. 3: REDUCING POWER ACTIVITY OF TURBO BRUNNEUS, CYPRAEA ANNULUS AND BABYLONIA SPIRATA 

 
FIG. 4: H2O2 RADICAL SCAVENGING ACTIVITY OF TURBO BRUNNEUS, CYPRAEA ANNULUS AND BABYLONIA SPIRATA 
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The chloroform extracts of T. brunneus showed 

maximum scavenging activity of 64.89% at 100 

µg/ml, 64.36% at 80 µg/ml, 59.04% at 60 µg/ml 

and 41.31% at 40 µg/ml and minimum activity of 

38.45% at 20 µg/ml concentrations. In Cypraea 

annulus highest scavenging activity of 78.30% was 

observed at 100 µg/ml followed by 75.08% at 80 

µg/ml, 71.39% at 60 µg/ml, 68.11% at 40 µg/ml 

and lowest scavenging activity of 64% were 

recorded at 20 µg/ml concentration. Babylonia 

spirata showed scavenging ability of 65.20% at 

100 µg/ml followed by 61.22% at 80 µg/ml, 

59.69% 60 µg/ml, 55.04% at 40 µg/ml and 52.58% 

at 20 µg/ml concentrations respectively. Among all 

the three samples, the scavenging effect was high 

in Cypraea annulus (78.30%) followed by 

Babylonia spirata (65.20%) and Turbo brunneus 

(64.89%). The maximum scavenging ability was 

observed at 100 µg/ml concentration and minimum 

scavenging activity at 20 µg/ml concentration. The 

percentage of scavenging activity was found to 

increase with the increase in concentration. 

Reducing Power Activity: In the reducing power 

activity, the presence of antioxidants in the samples 

would result in the reduction of Fe
3+

 to Fe
2+

 by 

donating an electron. The chloroform extracts of 

three gastropods Turbo brunneus, Cypraea 

annulus, and Babylonia spirata showed good 

reducing power activity. In T. brunneus the 

maximum activity of 73.35% was observed at 500 

µg/ml concentration followed by 65.89% at 250 

µg/ml concentration, and minimum activity was 

observed at 52.07% at 100 µg/ml concentration. 

In C. annulus at 500 µg/ml concentration, the 

reducing power was 95.36%, at 250 µg/ml 

concentration was 81.67%, and at 100 µg/ml 

concentration, reducing power was 67.21%. In B. 

spirata the highest reducing power of 87.5% was 

recorded at 500 µg/ml followed by 71.34% at 250 

µg/ml concentration and lowest reducing the power 

of 57.51% at 100 µg/ml concentration respectively 

Fig. 3. The reducing power of chloroform extracts 

of the three samples was reported to increase with 

increasing concentration. Of all the three species, 

C. annulus showed the highest reducing power of 

95.36% at 500 µg/ml concentrations, and the 

lowest reducing power of 52.07% at 100 µg/ml 

concentrations was observed in the extract of T. 

brunneus. 

H2O2 Radical Scavenging Activity: The 

percentage radical scavenging activity of three 

samples is shown in Fig. 4. 

In T. brunneus the radical scavenging activity of 

71% was observed at 150 µg/ml concentrations, 

66.32% at 100 µg/ml concentration, and 54.76% at 

50 µg/ml concentrations. In C. annulus percentage 

inhibition of 12% was reported at 150 µg/ml, 

11.25% at 100 µg/ml and 8.34% at 50 µg/ml 

concentration. In B. spirata the scavenging activity 

was 69% at 150 µg/ml, 52.39% at 100 µg/ml and 

45.34% at 50 µg/ml concentration. Among all the 

three samples maximum radical scavenging activity 

was reported in T. brunneus (71% at 150 µg/ml 

concentration), and minimum activity was reported 

in C. annulus (8.34% at 50 µg/ml concentration). 

DISCUSSION: Marine invertebrates, which 

develop in a different environment, are the source 

of a broad range of pharmacological substances 
16

. 

Among the invertebrates, the molluscs found to 

possess good biomedically important products and 

have developed very effective mechanisms that are 

part of their innate immunity 
17

. They are 

considered as one of the important sources to 

derive bioactive compounds that exhibit antitumor, 

antimicrobial, anti-inflammatory, and antioxidant 

properties 
4
. Marine molluscan extracts are usually 

complex mixtures of bioactive molecules, mainly 

proteins, peptides, and sterols. Cyclic and linear 

peptides obtained from marine animals have 

increased our knowledge about new potent 

cytotoxic, antimicrobial, ion channels specific 

blockers and many other properties with novel 

chemical structures associated with original 

mechanisms of pharmacological activity 
18

.  

Proteins with different effects have been reported 

by various workers. Naraoka T et al., (2002) 
19

 

reported a protein that occurred in the ink of ilex 

argentinus migrated as a 94 kDa protein on 

polyacrylamide gel electrophoresis 
20

.  

Isolated the partially purified echotoxins extracted 

from Monoplex echo, had the molecular mass of 7 

kDa by gel filtration on Sephadex G-75 column. 

Monastyrnaya MM et al., (2002) 
21

 have isolated 

20 kDa protein from the sea anemone R. 

macrodactylus 
22

 isolated 19 kDa proteins from the 

globular vesicles of the sea anemone A. villosa. 
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Zandi K et al., (2007) 
23

 isolated 60 kDa protein 

from the purple fluid of Aplysia dactylomela. 

Saravanan R et al., (2009) 
24

 isolated 14 kDa 

protein from the Conus figulinus. More or less 

similar molecular weight protein 14 kDa and 29 

kDa were also isolated from marine bivalves 

Meretrix casta and Perna viridis. Sumita S at al., 

(2009) and Sugesh S et al., (2010) 
25,

 
26

 reported the 

crude protein bands ranging from 45 to 261 kDa on 

Meretrix meretrix and Meretrix casta. In Melo 

melo, the methanol extract of mucus, nerve tissue, 

body tissue, and kidney was subjected to TLC to 

determine the presence of peptides and amide 

groups and also subjected to SDS-PAGE.  

After electrophoresis, the clear band was detected 

in the gel, which represented proteins of molecular 

weight of 14, 17, 22, 45 kDa.
 
Sivasubramanian K et 

al., (2011) and Vennila R et al., (2011) 
27, 28

 studied 

the molecular weight profiling of 82 to 248 kDa 

protein bands from an ink sample of Octopus sp. 

Periyasamy N (2012) et al.,
29

 detected various 

protein bands of 97, 63, 61, 42 kDa in Conus 

inscriptus and 93, 61, 42, 40 kDa in Conus 

betulinus 
30

 revealed the presence of 47 to 106 kDa 

proteins in the tissue extracts of Cantharus 

tranquebaricus which may be responsible for 

various biological activities. Thangaraj S and 

Bragadeeswaran S (2012) 
31

 reported three types of 

neurotoxins with molecular weights between 45 

kDa and 95 kDa in sea anemones S. mertensii and 

S. gigantea. In Octopus aegina and Octopus 

dolfusii the molecular weight, determination was 

done using SDS-PAGE, the protein bands existed 

from 32.83 kDa to 72.36 kDa for both the species 
32

.  

In Conus lentiginosus, the molecular weight of 

purified toxins was determined by SDS-PAGE on a 

12% gel system using standard protein markers and 

yielded 3 bands 40 kDa, 71 kDa, and 120 kDa 
33

.  

The molecular weight determination of crude tissue 

extract of Perna viridis ranged from 63 kDa to 29 

kDa. These revealed proteins may be responsible 

for various biological activities in the tissue 

extracts 
34, 35

 isolated 9 kDa and 110 kDa protein 

bands from Pomacea insularum and in Callinectes 

sapidus the molecular weight of peptide molecule 

ranges within 40 to 100 kDa which is in agreement 

with the present work.  

In the present study, the protein isolated from T. 

brunneus, C. annulus and B. spirata showed the 

molecular weight of 54 kDa, 38 kDa to 60 kDa, and 

44 kDa to 116 kDa subunits Fig. 1. The results of 

the present study coincide with the findings of the 

above authors. Oxidation reactions are a necessary 

part of life; unfortunately, they can also get 

damaged because of the production of reactive 

oxygen species. The reactive oxygen species (ROS) 

formations such as superoxide anion, hydroxyl 

radical, and hydrogen peroxide are natural 

byproducts of the normal metabolism of oxygen 

that have crucial roles in homeostasis and cell 

signaling in human body 
36

. Accumulation of ROS 

in the body can result in oxidative damage to 

cellular components leading to cell death and tissue 

injury. Antioxidants from natural sources are 

preferred by consumers due to the concerns about 

the toxic and carcinogenic effects of synthetic 

antioxidants. The antioxidants are responsible for 

prevention of chain initiation, binding of transition 

metal ion-catalysts, decomposition of peroxides, 

prevention of continued hydrogen abstraction, 

reductive capacity and radical scavenging 
37

.  

The use of DPPH radical provides an easy, rapid 

and convenient method to evaluate the antioxidants 

and radical scavengers 
38

. DPPH is a stable free 

radical assay which is widely used to evaluate the 

free radical-scavenging activity of various natural 

products and some pure synthetic compounds. The 

decrease in absorbance of DPPH radical caused by 

antioxidants is visually noticeable as a change in 

color from purple to yellow when measured at 517 

nm 
39

. The degree of discoloration indicates the 

scavenging potential of the antioxidant compound 

in the extracts. In the present study, chloroform 

extracts of T. brunneus, C. annulus, and B. spirata 

showed potential antioxidant activities. 

The extracts were able to reduce the stable radical 

DPPH
-
 to the yellow-colored diphenyl picryl 

hydrazine. The scavenging effect was high in C. 

annulus (78.30%) followed by B. spirata (65.20%) 

and T. brunneus (64.89%) Fig. 2. The maximum 

scavenging ability was observed at 100 µg/ml 

concentration and minimum scavenging activity at 

20 µg/ml concentration. The percentage of 

scavenging activity was found to be increased with 

increasing concentration.  
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The methanolic extract of gastropod Pleuroploca 

trapezium was found to exhibit a good scavenger of 

DPPH radical with an IC50 value of 4021 µg/ml 
2
. 

Fahmy R and Soliman M (2013) 
40

 also reported 

good antioxidant activity in Sepia officinalis ink 

and Coelatura aegyptiaca extracts. The scavenging 

ability in S. officinalis ink and C. aegyptiaca 

extracts varied from 86.14% to 95.19% at various 

concentrations (10, 20, 30, 40, and 50 µg/ml). 
Subhapradha N et al., (2013)

 10
 reported the 

methanolic extract of B. spinosa with scavenging 

ability of 39.43% at 10 mg/ml. Madhu VN et al., 

(2014) 
34

 studied the crude protein with significant 

DPPH scavenging activity of 76.9% at 100 µg/ml 

in the methanolic extract of P. viridis. Ramesh S et 

al., (2014) 
41 

reported that purified extract of 

conotoxin from C. amadis showed a scavenging 

activity of 46.2 ± 0.2% at 120 µg/ml. Borquaye LS 

et al., (2015) 
42

 described the antioxidant potential 

of the crude peptide extracts of Galatea paradoxa 

and Patella rustica. Borquaye LS et al., (2016) 
43

 

reported antioxidant activities of ethyl acetate and 

methanol extracts of Littorina littorea and Galatea 

paradoxa. At the higher concentration, P. rustica 

showed good scavenging ability. The present study 

agrees well with the above findings. 

The reducing capacity of a compound may serve as 

a significant indicator of its potential antioxidant 

activity. The reducing power ability greatly 

depends on the presence of reductones, which 

exhibit antioxidant potential by breaking the free 

radical chain by donating a hydrogen atom 
44

. The 

amount of Fe
2+

 complex can then be monitored by 

measuring the formation of Perl’s Prussian blue at 

the absorbance of 700 nm.  

The antioxidant action of reductones was based on 

the breaking of the free-radical chain by donating a 

hydrogen atom 
45

. In the present study, reducing the 

power of chloroform extracts of three samples T. 

brunneus, C. annulus, and B. spirata was found to 

be increased with increasing concentration. In T. 

brunneus the maximum activity of 73.35% was 

observed at 500 µg/ml concentration followed by 

65.89% at 250 µg/ml concentration, and minimum 

activity was observed at 52.07% at 100 µg/ml 

concentration. In C. annulus at 500 µg/ml 

concentration, the reducing power was 95.36%, at 

250 µg/ml concentration was 81.67%, and at 100 

µg/ml concentration, reducing power was 67.21%. 

In B. spirata the highest reducing power of 87.5% 

was recorded at 500 µg/ml followed by 71.34% at 

250 µg/ml concentration and lowest reducing the 

power of 57.51% at 100 µg/ml concentration 

respectively Fig. 3. The compounds from these 

extracts may act in a similar fashion as reductones 

by donating electrons and reacting with free-

radicals to convert them to more stable products 

and terminating the free-radical chain reaction.  

Very similar to the present study 
46

 reported that 

the O. macrocera showed higher reducing ability at 

highest concentration (100 µg/ml). Nazeer RA and 

Naqash ASY (2013) 
47

 described the in-vitro 

antioxidant activity of solvent extracts from two 

Indian molluscs Loilgo duvauceli and Donax 

cuneatus. Pachaiyappan A et al., (2014) 
48

 showed 

the maximum reducing power in the extract of M. 

casta (0.158) and P. viridis (0.127) and minimum 

activity was observed in the extract of H. 

conchlidium (0.024), S. bicolor (0.02) and M. 

virgins (0.018) 
34

 showed the reducing capacity of 

27.8% at 100 µg/ml in green mussel. Pachaiyappan 

A et al., (2014) 
49

 reported the reducing power of 

the samples might be due to the di and mono 

hydroxyl substitutions in the aromatic ring which 

possesses potent hydrogen donating activities.  

Hydrogen peroxide is a weak oxidizing agent 
50

. In 

T. brunneus the H2O2 radical scavenging activity of 

71% was observed at 150 µg/ml concentrations, 

66.32% at 100 µg/ml concentration, and 54.76% at 

50 µg/ml concentration. In C. annulus, scavenging 

activity of 12% was reported at 150 µg/ml, 11.25% 

at 100 µg/ml, and 8.34% at 50 µg/ml concentration. 

In B. spirata the scavenging activity was 69% at 

150 µg/ml, 52.39% at 100 µg/ml and 45.34% at 50 

µg/ml concentration Fig. 4.
 
Sivaperumal P et al., 

(2013) 
46

 reported the hydrogen peroxide radical 

scavenging activity in O. macrocera with the 

highest inhibition of about 91.68% at the 

concentration of 100 µg/ml. Similar works of 

hydrogen peroxide radical scavenging activity on 

molluscs were also observed by Kumar VS et al., 

(2014) 
51

 and Subhapradha N et al., (2013) 
10

, 

Kumar VS et al., (2014) 
51

 studied antioxidant 

activity in methanolic extract of B. zeylanica with 

maximum percentage inhibition of 65.4% at 

highest concentration 3.2 mg/ml and minimum 

inhibition of 4.2% at 0.1 mg/ml. Ponnusamy K et 

al., (2016) 
52

 evaluated antioxidant properties from 
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tissue extract of cephalopods. Arumugasamy K and 

Cyril R (2017) 
53

 examined antioxidant activities of 

the tissue extracts of marine gastropod Hemifusus 

pugilinus. Gayathri M et al., (2017) 
54

 reported in-

vitro antioxidant properties from tissue extract of 

gastropods. Gayathri M et al., (2017) 
55

 studied 

antioxidant activities of protein hydrolysate from 

Cryptozona bistrialis. These findings corroborate 

with the results of the present study. In view of the 

previous reports, it is felt that the gastropod Turbo 

brunneus, Cypraea annulus, and Babylonia spirata 

possess pharmaceutically important proteins that 

are responsible for antioxidant activity. 

CONCLUSION: The present study demonstrates 

the effect of gastropod extracts on SDS-PAGE 

characterization of the protein responsible for the 

bioactivity. The proteins were found to possess 

antioxidant activities, as determined by DPPH, 

reducing power and hydrogen peroxide scavenging 

activities.  

The results of the present study reveal that marine 

organisms are a rich source of antioxidant 

compounds with a remarkable impact in the field of 

pharmaceutical, industrial, and biotechnological 

product developments. 

ACKNOWLEDGEMENT: The authors are 

grateful to the Principal of St. Mary’s College 

(Autonomous), Thoothukudi, for providing 

necessary facilities. They also express their sincere 

thanks to Dr. R. Ragunathan of CBNR, Coimbatore 

for his support to carry out this work.  

CONFLICTS OF INTEREST: No conflicts of 

interest. 

REFERENCES: 

1. Malaker A and Ahmad SAI: Therapeutic potency of 

anticancer peptides derived from marine organism. 

International Journal of Advances in Engineering Sciences 

and Applied Mathematics 2013; 2(4): 53-65. 

2. Anand PT, Chellaram C, Kumaran R and Shanthini CF: 

Biochemical composition and antioxidant activity of 

Pleuroploca trapezium meat. Journal of Chemical and 

Pharmaceutical Research 2010; 2(4): 526-35.  

3. Koyama T, Chounan R, Uemura D, Yamaguchi K and 

Yazawa K: Hepatoprotective effect of a hot-water extract 

from the edible thorny oyster Spondylus varius on carbon 

tetrachloride induced liver injury in mice. Bioscience, 

Biotechnology and Biochemistry 2006; 70(3): 729-31. 

4. Nagash YS, Nazeer RA and Kumar NS: In-vitro 

antioxidant activity of solvent extracts of molluscs (Loligo 

duvauceli and Donax strateus) from India. World Journal 

of Fish and Marine Sciences 2010; 2: 240-45.  

5. Kim SK and Wijesekara I: Development and biological 

activities of marine derived bioactive peptides. J of 

Functional Foods 2010; 2: 1-9.  

6. Olivera BM and Conotoxin MVIIA: From marine snail 

venom to analgesic drug. in: fusetani N, ed. drugs from the 

sea. Basel Karger 2000; 74-85. 

7. Aleman A, Gimenez B, Montero P and Gomez-Guillen M: 

Antioxidant activity of several marine skin gelatins. LWT 

Food Science and Technology 2011; 44: 407-13. 

8. Chen S, Wang J, Xue C, Li H, Sun B, Xue Y and Chai W: 

Sulfation of a squid ink polysaccharide and its inhibitory 

effect on tumor cell metastasis. Carbohydrate Polymers 

2010; 81(3): 560-66. 

9. Nazeer RA, Deeptha R, Jaiganesh R, Sampathkumar NS 

and Shabeena YN: Radical scavenging activity of seela 

(Sphyraena barracuda) and ribbon fish (Lepturacanthus 

savala) backbone protein hydrolysates. International 

Journal of Peptide Resea and Therape 2011; 17: 231-37. 

10. Subhapradha N, Ramasamy P, Sudharsan S, Seedevi P, 

Moovendhan M, Dharmadurai D, Vasanth Kumar S, 

Vairamani S and Shanmugam A: Antioxidant potential of 

crude methanolic extract from whole body tissue of Bursa 

spinosa (Schumacher, 1817). Proceedings of the National 

Conference-USSE, TBML Coll Tamil Nadu 2013; 163-67.  

11. Li XM, Li XL and Zhou AG: Evaluation of antioxidant 

activity of the polysaccharides extracted from Lycium 

barbarum fruits in-vitro. Euro Poly J 2007; 43(2): 488-97. 

12. Laemmli UK: Cleavage of structural proteins during the 

assembly of the head of bacteriophage T4. Nature 1970; 

227: 680-85. 

13. Harborne JB and Baxter H: Phytochemical dictionary, a 

handbook of bioactive compounds from plants. London; 

1995.  

14. Athukorala Y, Jeon Y and Kim K: Ant proliferative and 

antioxidant properties of an enzymatic hydrolysate from 

brown alga, Ecklonia cava. Food and Chemical 

Toxicology 2006; 44(7): 1065-74.  

15. Ruch RJ, Cheng SJ and Klaunig JE: Prevention of 

cytotoxicity and inhibition of intercellular communication 

by antioxidant catechins isolated from Chinese green tea. 

Carcinogenesis 1989; 10: 1003-08. 

16. Kumaran SN, Bragadeeswaran S and Thangaraj S: 

Screening for antimicrobial activities of marine molluscs 

thais tissoti (Petit, 1852) and Babylonia spirata (Linnaeus, 

1758) against human, fish and biofilm pathogenic 

microorganisms. African Journal of Microbiology 

Research 2011; 5(24): 4155-61. 

17. Tincu JA and Taylor SW: Antimicrobial peptides from 

marine invertebrates. Antimicrobial Agents and 

Chemotherapy 2004; 48(10): 3645-54. 

18. Aneiros A and Garateix A: Bioactive peptides from marine 

sources: pharmacological properties and isolation 

procedures. J of Chromatography B 2004; 803: 41-53. 

19. Naraoka T, Chung HS, Uchisawa H, Sasaki J and Matsue 

H: Tyrosinase activity in anti-tumour compounds of squid 

ink. Food Science and Techn Res 2000; 7(8): 459-64. 

20. Shiomi K, Kawashima Y, Mizukami M and Nagashima Y: 

Properties of proteinaceous toxin in the salivary gland of 

the marine gastropod monoplex echo. Toxicon 2002; 40: 

563-73.   

21. Monastyrnaya MM, Zykova TA, Apalikova OV, Shwets 

TV and Kozlovskaya EP: Biologically active polypeptides 

from the tropical sea anemone Radian thus, macrodactylus. 

Toxicon 2002; 40(8): 1197-17. 



Subavathy and Janet, IJPSR, 2020; Vol. 11(7): 3285-3293.                           E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3292 

22. Uechi GI, Toma H, Arakawa T and Sato Y: Biochemical 

and physiological analyses of a hemolytic toxin isolated 

from a sea anemone A. villosa. Toxic 2005; 45(6): 761-66. 

23. Zandi K, Farsangi HM, Nabipour I, Soleimani M, Khajeh 

K, Sajedi R and Jafari RS: Isolation of a 60 kDa protein 

with in-vitro anticancer activity against human cancer cell 

lines from the purple fluid of the Persian Gulf sea hare, 

Aplysia dactylomela. African Journal of Biotechnology 

2007; 6 (11): 1280-83. 

24. Saravanan R, Sambasivam S, Shannugam A, Kumar SD, 

Vanan T and Nazeer RA: Isolation, purification and 

biochemical characterization of conotoxin from Conus 

figulinus (Linnaeus, 1758). Indian Journal of 

Biotechnology 2009; 8: 266-71. 

25. Sumita S, Chatterji A and Das P: Effect of different 

extraction procedures on antimicrobial activity of marine 

bivalves: a comparison. Pertanika Journal of Tropical 

Agricultural Science 2009; 32(1): 77-83. 

26. Sugesh S: Antimicrobial activities of bivalve mollusca 

Meretrix meretrix (Linnaeus, 1758) and Meretrix casta 

(Gmelin, 1791). M Phil Thesis Annamalai University 

Parangipettai 2010; 65.  

27. Sivasubramanian K, Ravichandran S and Kumaresan M: 

Preliminary studies for a new antibiotic from the marine 

mollusc melo melo (Lightfoot, 1786). Asian Pacific 

Journal of Tropical Medicine 2011; 8: 310-14. 

28. Vennila R, kumar RK, Kanchana S, Arumugam M and 

Balasubramanian T: Investigation of antimicrobial and 

plasma coagulation property of some molluscan ink 

extracts: gastropods and cephalopods. African Journal of 

Biochemical Research 2011; 5(1): 14-21. 

29. Periyasamy N, Arularasan S and Gayathri S: Antibacterial 

activity of the tissue extracts of Conus betulinus and 

Conus inscriptus (Linnaeus, 1758) mollusca: gastropoda 

from Nagapattinam, Southeast coast of India. Asian 

Pacific Journal of Tropical Disease 2012; 914-19.  

30. Sarumathi G, Arumugam M, Kumaresan S and 

Balasubramanian T: Studies on bioprospecting potential of 

a gastropod mollusc Cantharus tranquebaricus (Gmelin, 

1791). As Pac J of Trop Biomedicine 2012; 2(10): 759-64. 

31. Thangaraj S and Bragadeeswaran S: Assessment of 

biomedical and pharmacological activities of sea 

anemones Stichodactyla mertensii and Stichodactyla 

gigantea from gulf of mannar Biosphere Reserve, 

Southeast coast of India. Journal of Venomous Animals 

and Toxins Including Tropical Disease 2012; 18(1): 53-61. 

32. Monolisha S and Mani AE: Jamila patterson and patterson 

edward jk. molecular characterization and antimicrobial 

activity of Octopus aegina and Octopus dolfusii in gulf of 

mannar coast. International Journal of Pharmaceutical 

Sciences and Research 2013; 4(9): 3582-87. 

33. Kumar P, Venkateshvaran P, Srivastava P, Nayak SK, 

Shivaprakash SM and Chakraborty SK: Pharmacological 

studies on the venom of the marine snail Conus 

lentiginosus (Reeve, 1844). International Journal of 

Fisheries and Aquatic Studies 2014; 1(3): 79-85. 

34. Madhu VN, Sivaperumal P, Kamala K, Ajit Ambekar A 

and Kulkarni BG: Antibacterial and antioxidant activities 

of the tissue extract of Perna viridis Linnaeus, 1758 

(Mollusca: Bivalvia) from versova coast, Mumbai. 

International Journal of Pharmacy and Pharmaceutical 

Sciences 2014; 6(2): 704-07. 

35. Lekshmi PNCJ, Viveka S, Anusha S, Jeeva S, Raja 

Brindha J and Bharath SM: Antibacterial activity of fresh 

water crab and snail and isolation of antibacterial peptides 

from haemolymph by SDS-PAGE. International Journal of 

Pharmacy and Pharmaceutical Science 2015; 7(1): 109-14. 

36. Tierney MS, Croft AK and Hayes M: A review of 

antihypertensive and antioxidant activities in macroalgae. 

Botanica Marina 2010; 53(5): 387-08. 

37. Oktay M, Gulcin I and Kufrevioglu OI: Determination of 

in-vitro antioxidant activity of fennel (Foeniculum 

vulgare) seed extracts. Lebensmittel Wissenschaft and 

Technology 2003; 36: 263-71. 

38. Roginsky V and Lissi EA: Review of methods to 

determine chain-breaking antioxidant activity in food.  

Food Chemistry 2005; 92(2): 235-54. 

39. Kumarasamy Y, Byres M, Cox PJ, Jaspars M, Nahar L and 

Sarker SD: Screening seeds of some Scottish plants for 

free radical scavenging activity. Phytotherapy Research 

2007; 21(7): 615-21. 

40. Fahmy R and Soliman M: In-vitro antioxidant, analgesic 

and cytotoxic activities of Sepia officinalis ink and 

Coelatura aegyptiaca extracts. African Journal of 

Pharmacy and Pharmacology 2013; 7(22): 1512-22. 

41. Ramesh S, Dilipan E and Mayavu P: Effects of drugs 

against antioxidant and cytotoxic (hep 2 cell line) activity 

components from marine animals Conus amadis venom. 

Int J of Pharm and Pharm Sci 2014; 6(7): 638-43. 

42. Borquaye LS, Darko G, Ocansey E and Ankomah E: 

Antimicrobial and antioxidant properties of the crude 

peptide extracts of Galatea paradoxa and Patella rustica. 

Springer Plus 2015; 4: 500. 

43. Borquaye LS, Darko G, Oklu N, Anson-Yevu C and 

Abablo A: Antimicrobial and antioxidant activities of ethyl 

acetate and methanol extracts of Littorina littorea and 

Galatea paradoxa. Cogent Chemistry 2016; 2: 1-10. 

44. Zhou YP, Lu YH and Wei DZ: Antioxidant activity of a 

lavanoid rich extract of Hypericum perforatum L. in-vitro. 

Journal of Agricul and Food Chem 2004; 52(16): 5032-39. 

45. Gordon MF: The mechanism of antioxidant action in-vitro. 

Hudson BJF London 1990; 18.  

46. Sivaperumal P, Kamala K, Natarajan E and Dilipan E: 

Antimicrobial peptide from crab haemolymph of Ocypoda 

macrocera with reference to antioxidant: a case study. 

International Journal of Pharmacy and Pharmaceutical 

Sciences 2013; 5(2): 719 - 727. 

47. Nazeer RA and Naqash ASY: In-vitro antioxidant activity 

of two molluscs, loligo duvauceli and donax cuneatus by 

solvent extraction methods. Mediterranean Journal of 

Nutrition and Metabolism 2013; 6(1): 17-21. 

48. Pachaiyappan A, Muthuvel A, Sadhasivam G, Sankar V, 

Sridhar N and Kumar M: In-vitro antioxidant activity of 

different gastropods, bivalves and echinoderm by solvent 

extraction method. International Journal of Pharmaceutical 

Sciences and Research 2014; 5(6): 2539-45. 

49. Sasikumar JM, Jinu U and Shamna R: Antioxidant activity 

and HPTLC analysis of root of Pandanus odoratissimus L. 

European Journal of Biological Science 2009; 1(2): 17-22. 

50. Pandimadevi K, Suganthi N, Kesika P and Karuthapandian 

S: Bioprotective properties of seaweeds: in-vitro 

evaluation of antioxidant activity and antimicrobial 

activity against food borne bacteria in relation to 

polyphenolic content. BMC Complementary Alternative 

Medicine 2008; 8(38): 1-11. 

51. Kumar VS, Ramya MS, Sylvester FW and Ravichandran 

S: Potential activity of in-vitro antioxidant on methanolic 

extract of Babylonia zeylanica from mudasalodai, 

southeast coast of India. International Journal of 

Pharmaceutical Sciences and Research 2014; 4(3): 60-64. 

52. Ponnusamy K, Kamala K, Munilkumar S and Pal AK: 

Antioxidant properties from tissue extract of cephalopods 

around Madras atomic power station, Kalpakkam coast. Int 

J of Pharm Res and Health Sciences 2016; 4(2): 1086-91. 



Subavathy and Janet, IJPSR, 2020; Vol. 11(7): 3285-3293.                           E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              3293 

53. Arumugasamy K and Cyril R: Cytotoxicity, antibacterial 

and antioxidant activities of the tissue extracts of marine 

gastropod Hemifusus pugilinus (born, 1778). Journal of 

Chemical and Pharmaceutic Research 2017; 9(10): 267-74. 

54. Gayathri M, Ramasamy M, Santhiya N and Dineshkumar 

G: In-vitro antioxidant properties from tissue extract of 

gastropods around lower and grand anicut reservoir, Tamil 

Nadu. Journal of Marine Biosciences 2017; 3(1): 145-51. 

55. Ulagesan S, Kuppusamy A and Kim JH: Antimicrobial 

and antioxidant activities of protein hydrolysate from 

terrestrial snail Cryptozona bistrialis. Journal of Applied 

Pharmaceutical Science 2018; 8(12): 012-19. 

 

 

 

 

All © 2013 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Play store) 

How to cite this article: 

Subavathy P and Janet SMB: Molecular characterization of protein and antioxidant capacity of Turbo brunneus R. Cypraea annulus L. 

and Babylonia spirata L. Int J Pharm Sci & Res 2020; 11(7): 3285-93. doi: 10.13040/IJPSR.0975-8232.11(7).3285-93. 

 


