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Abstract. The DPPH free radical scavenging activities of methanol and ethyl acetate extracts and
fractions of these extracts from mollusk collected in the offshore islands in South Viet
Nam were investigated. The extracts and theirs fractions were then characterized using
TLC, FTIR and SDS-PAGE. The results showed that the methanol extracts from 3 snail
species Chicoreus torrefactus, Lambis lambis and Turbo bruneus and 3 bivalve species
Ostrea sp., Pinctada margaritifera and Tridacna crocea exhibited high antioxidant
capacity. The ethyl acetate extracts from the snails Angaria delphinus, C. torrefactus
and from the bivalves Ostrea sp., Spondylus sp., and T. squamosa also demonstrated
this capacity. Several fractions from the active samples exhibited antioxidant activity.
The highest antioxidant values were observed in the fraction F2 from C. torrefactus, F3
from L. lambis and T. bruneus, F1 from Ostrea sp., P. margaritifera and T. crocea of
the methanol extracts. In case of the ethyl acetate extracts, the fraction F3 of A.
delphinus, F2 of C. torrefactus, Ostrea Sp. and F1 of Spondylus sp. and T. squamosa
samples showed the highest antioxidant values. The TLC and FTIR results of
antioxidant samples revealed the presence of several groups of substances, in which the
methanol extracts contained mainly proteins and polar compounds and the ethyl acetate
extracts possesed mainly non- and less polar compounds. The molecular weights of
proteins in the fractions of methanol extracts with high antioxidant capacity ranged
from 19 kDa to 70 kDa.
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1. Introduction

Marine organisms are considered as a potential source for naturally bioactive compounds.
In which, mollusk- the largest group possesses antioxidant, anti-inflammatory, cytotoxic,
antibacterial, antifungal, and anticancer properties. Mediterranean mussel Mytilus
gallofwozvincialis, European flat oyster Ostrea edulk and Pacific oyster Crassostrea gigas
possessed several substances exhibiting activity against bacteria (Hubert et al., 1996).
Indeed, myticin and aplysia compounds isolated from M. galloprovincialis (Mitta et al.,
1999), substances from the snails Thais tissoti, Babylonia spirata (Kumaran et al., 2011),
giant tun Tonna galea (Santhi et al., 2011), and B. zeylanica (Santhi et al., 2013) were
effective against some pathogenic bacteria. Antimicrobial peptides have also been isolated
from the bivalves M. galloprovincialis, M. edulis, M. trosolus, C. virginica, Ruditapes
philippinarum and Biomphalaria glabrata, and abalones Haliotis discus hannai, H. discus
discus, H. laevigata (Li et al., 2011). Black clam Villorita cyprinoides, backwater clam
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Meretrix casta, and green mussel Perna viridis contained potent anti-HIV-1 compounds. P.
viridis extracts also expressed the ability to prevent the replication of viruses causing
influenza, skin and mucosal, and respiratory diseases (Chatterji et al., 2002), pathogenic
bacteria and fungi such as strong suppression of bacteria Staphylococcus aureus and
fungus Aspergillus flavus, weak suppression of bacteria Salmonella paratyphi and fungus
Mucor sp. (Chandran et al., 2009), very strong suppression of bacteria Pseudomonas
aeruginosa and low suppression of Escherichia coli (Kiran et al., 2014). Indian volute
Melo melo contained compounds that were strong against bacteria Klebsiella pneumoniae
and fungus Trichophyton mentagarophytes, and weak against S. typhi and A. flavus
(Kanagasabapathy et al., 2011). Two clam species, M. meretrix and M. casta possessed
also antibacterial and antifungal compounds (Sugesh and Mayavu, 2013). Most of
gastropod species including abalones (H. laevigata, H. rubra, and H. rufescens), snails
(Littorina littorea, Buccinulum corneum, Tegula gallina, Rapana venosa and Buccinum
undatum) and bivalve species including clams (Mercenaria mercenaria, Mya arenaria, R.
philippinarum), oysters (Cerastoderma edule, C. virginica, C. gigas and O. edulis),
mussels (M. galloprovincialis and Crenomytilus grayanus), contained compounds
showing activity against microbial and virus pathogens (Dang et al., 2015). Extracts from
the snail tissue Hemifusus pugilinus had anti-inflammatory and antibacterial activities
(Arumugasamy and Cyril, 2017).

Mollusk was also a source of anticancer and antioxidant compounds. Dolastatin 10 and
Dolastatin 15 from the sea hare Dollabella auricularia were reported to have anti-tumor
activity against breast and liver cancer cells (Luesch et al., 2002). Kahalalide F from the
sacoglossan mollusk Elysia rufescens has been evaluated for its potential against colon,
breast and lung cancers and been developed into a therapeutic drug by Pharmamar
(Becerro et al., 2001). Keenamide A from the sea slug Pleurobranchus forskalii showed
the ability to inactivate cancer cell lines P-388, A-549, MEL-20 and HT-29 (Wesson and
Hamann, 1996). In recent years, some substances resistant to tested bacterial strains and a
compound having inhibition on both MCF7 and HepG2 cell lines have been determined
(Phan and Chau, 2016) and a number of new compounds have been discovered in marine
mollusks. Two new substances, Monodontins A, B and the 12 known compounds were
isolated from the sea snail Monodonta labio, some of them possessed the potential anti-
toxicity against hepatocellular and human cervical carcinoma (Phan et al., 2017). Pham et
al. (2018) isolated the compound Dendrodoristerol, a C20 steroid from the sea slug
Dendrodoris fumata, which demonstrated the anti-toxicity against 6 human cancer cell
lines. Also in 2018, Nguyen et al. discovered a new substance [7.7] paracyclophane from
the sea snail Planaxis sulcatus exhibiting anti-toxicity on some human cancer cell lines.
Recent results showed that the methanol and chloroform extracts from some snails and
bivalves in Viet Nam were resistant to some bacterial strains (Pham et al., 2019). In
addition, Pachaiyappan et al (2014) determined the methanol extracts from bivalves
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exhibiting stronger antioxidant activity than those from gastropod and echinoderm. Other
studies reported that oysters C. virginica (Roesijadi et al., 1989), P. viridis (Madhu et al.,
2014), clam Atactodea striata (Hasan et al., 2015), snail L. littorea, clam Galatea
paradoxa (Borquaye et al., 2015), and snail Hemifusus pugilinus (Arumugasamy and Cyril,
2017) contained effective antioxidant properties. In cephalopod, polysaccharides from
cuttlebone of cuttlefish Sepia aculeata (Subhapradha et al., 2014), the methanol extracts
from the tissues of S. pharaonis, S. intermis and Octopus vulgaris (Ponnusamy et al.,
2016), the extracts & Nagash, 2013), the methanol extracts from S. esculenta and
Uroteuthis chinensis (Nguyen et al., 2020) exhibited strong antioxidant activity. The ink
of cuttlefish S. officinalis exhibited antioxidant, anti-inflammatory and cytotoxic activities
(Fahmy & Soliman, 2012). Melanin in the squid L. formosana also had antioxidant
activity through DPPH free radical scavenging ability (Vate and Benjakul, 2013).
Sudhakar and Nazeer (2015) found that the squid peptides could be used as natural
antioxidants in preventing oxidative reactions in food processing. Aubourg et al. (2016)
suggested the ethanol extracts from the skin of the jumbo squid Dosidicus gigas as a
promising source of antioxidants to slow down the lipid oxidation in fish.

Viet Nam has a long coastline and many islands with high biodiversity of mollusks. In this
study, we investigated the antioxidant capacity of crude extracts from snails and bivalves
collected in the offshore islands in South Vietnam to screen the species containing
bioactive compounds.

2. Materials and methods
2.1. Sampling

Marine snails and bivalves were collected in the offshore islands (Phu Qui, Con Dao, Phu
Quoc) in South Viet Nam. Animals were sampled by SCUBA divers during the joint
investigation between Viet Nam and Rusia using the Akademik Oparin vessel in May-
June 2018. After collecting, specimens were washed outside with marine and fresh water,
and some were photographed for identification. Other specimens were deshelled to collect
soft tissues, stored in nitrogen liquid, and then brought to laboratory at the Institute of
Oceanography, Viet Nam for further analysis.

2.2. Extraction

Extraction was performed according to routine method for natural products. About 50-
100g of homogenized soft tissue was extracted with methanol or ethyl acetate in a ratio of
1: 4 (g: ml), stored at 4 °C for 24 hours. The extract was then filtered through filter paper
(Whatman No1l) and the tissue was re-extracted for a second time with the same solvent at
the above ratio. The combined solvents from filtrates were completely evaporated by
vacuum rotary evaporator (Robota, Germany). The dried crude extracts were weighed and
used for determination of antioxidant activity as well as physicochemical characterization.

400



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

2.3. Radical scavenging activity

Free radical diphenyl-picrylhydrazine (DPPH) for estimating the antioxidant activity of
the extract was performed according to Nazeer and Nagash (2013). The extract was
dissolved in methanol or ethyl acetate at a concentration of 12.5-100 pg/mL. Then 4 ml of
DPPH 0.004% in methanol or ethyl acetate was added to 1ml of the above- sample
solution. The mixture was shaken by hand for 10 seconds and incubated in the dark at
room temperature for 30 min. The blank sample was methanol or ethyl acetate without
extract. The absorbance of DPPH was measured using a spectrophotometer at 517 nm.
The experiment for each sample was repeated 3 times. The scavenging effect was
calculated according to the following formula:

% Inhibition = {(Blank absorbance — Sample absorbance)/Blank absorbance} x 100

Some extracts exhibiting high antioxidant activity were characterized using thin-layer
chromatography (TLC), Fourier infrared spectroscopy (FTIR) and SDS-polyacrylamide
gel electrophoresis (SDS-PAGE).

2.4. Characterization of active extracts
24.1. TLC

Components of the extracts were separated on TLC silica gel 60 F254. The n-butanol:
acetic acid: water system (5:1:4)(Merck) was used for isolation of several compounds in
the methanol extracts. In case of the ethyl acetate extracts, the hexane: ethyl acetate (5:1)
system was used (Merck).

The TLC sheets were then coloured with saturated iodine or 70 % H,SO,4 or 1.5 %
ninhydrin in ethanol (Merck), and allowed to air dry, and then dried at 45 °C for 5-10
minutes. Retardation factor of the compound (Rf) was equal to A/B, where A is the
migration distance of the compound, B is the migration distance of the solvent.

The separated fractions were recovered based on the position on the chromatographic
sheet through Rfand also examined under a UV lamp. The silica gel layer containing
fractions were eluted with methanol/ethyl acetate solvent. The resulting solution was
filtered through filter paper (Whatman Nol) and evaporated under a vacuum to collect
groups of substances that were used to evaluate antioxidant activity and determine some
physicochemical characteristics.

24.2. FTIR

The functional group component of some extracts with antioxidant capacity was analyzed
using an infrared spectrometer TENSOR 27- BRUKER Equinoxx 55- Germany with a
resolution of 16cm™ in 32 scans using the potassium bromide (KBr) substrate. 10 pg of
the sample was mixed with 100 pg of dry KBr and compressed in a salt dish (10 mm
diameter) for spectroscopy.
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2.4.3. SDS-PAGE

Protein component of some fractions of methanol extracts were analysed by SDS-PAGE

according to Laemmli (1970) and described by Pham et al (2019).

3. Results

3.1. Contents of crude extracts

The content of methanol extracts ranged from 2.22 to 5.37 % in snails and 1.57 to 6.18 %
in bivalves, and that of ethyl acetate extracts were from 0.29 - 0.78% in snails and 0.19 -

4.16 % in bivalves (wet weight) (Data not shown).

3.2. Antioxidant activity of crude extracts

The antioxidant activity of methanol and ethyl acetate extracts from snails and bivalves is
presented in Tables 1 and 2, respectively.

Table 1. DPPH radical scavenging activity of methanol extracts from snails and bivalves

Mollusk species DPPH (%)

12.5ug/mi 25ug/ml 50ug/ml 100pg/ml
Ascorbic acid 77.07£3.2 82.36+4.1 84.89+3.8 88.70+5.3
Marine snail
Angaria delphinus 8.58+0.9 9.05+0.8 12.83+1.1 19.26+1.5
Astralium rhodostoma 9.56+0.9 9.24+0.9 15.55+1.2 17.92+1.6
Chicoreus torrefactus 14.54+1.3 14.58+1.2 27.96+2.1 30.75+2.2
Lambis lambis 9.86+0.7 20.65+1.4 30.13+2.4 33.01+£2.0
Mancinella siro 7.77£0.5 8.52+0.7 12.10£0.9 15.86+1.1
Mauritia arabica 6.28+0.4 7.96+0.5 8.30+0.7 11.87+0.9
Tectus pyramis 12.13+0.9 11.15+0.8 14.45+1.2 14.81+1.3
Turbo bruneus 19.02+1.6 26.94+2.2 27.54+2.5 37.44+2.6
Trochus histrio 9.26+0.9 8.93+0.7 10.68+1.1 11.06+1.2
Bivalve
Atrina vexillum 7.48+0.4 8.24+0.8 8.04+0.7 15.68+1.3
Barbatia foliata 9.76+0.7 9.38+0.9 9.60+0.8 9.86+0.7
Beguina semiorbiculata 11.14+0.9 10.61+0.8 11.2241.2 9.60+0.8
Chama sp. 8.53+0.7 9.89+0.8 12.05+1.3 12.43+1.1
Isognomon isognomum 7.52+0.5 8.29+0.5 8.49+0.4 8.07x0.6
Malleus malleus 7.74+£0.4 8.37+£0.5 8.52+0.4 6.74+0.3
Ostrea sp. 29.02+1.2 31.61+1.3 33.44 39.45+3.1
Pinctada margaritifera 19.29+1.2 21.27+1.9 28.47+2.2 38.16+3.3
Pinna bicolor 2.08+0.2 2.13+0.2 3.19+0.3 3.97+0.5
Pteria penguin 9.34+0.8 8.68+0.5 9.28+0.9 6.74+0.4
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Spondylus sp.
Tridacna crocea
Tridacna squamosa
Mytilus spp.

12.16+1.2
26.16+2.2
8.35+0.4
9.65+0.6

12.64+1.3
25.86+2.1
9.14+0.6

10.37+0.9

12.76+1.1
26.73+2.5
6.99+0.4
8.80+0.7

12.18+1.2
35.69+3.1
7.06+0.5
9.01+0.5

The methanol extracts from 3 snail species C. torrefactus, L. lambis and T. bruneus
exhibited antioxidant activities of 30.75, 33.01 and 37.44 (%), respectively, at the
concentration of 100 pg/ml. In addition, those from 3 bivalve species Ostrea sp., P.
margaritifera, T. crocea also showed high antioxidant capacity (39.45, 38.16 and 35.69 %,
respectively at the concentration of 100 pg/ml).

Table 2. DPPH radical scavenging activity of ethyl acetate extracts from snails and

bivalves

Species DPPH (%)

12.5ug/mi 25ug/ml 50ug/ml 100ug/ml
Marine snail
Angaria delphinus 18.14+1.2 21.11+1.3 22.27+1.2 35.35+2.1
Astralium rhodostoma 10.74+0.9 5.99+0.3 16.13+1.1 31.80£2.0
Chicoreus torrefactus 19.79+1.1 22.79£1.6 24.90+1.8 30.73+2.3
Lambis lambis 10.04+0.9 11.80+0.9 22.88+1.4 12.23+0.8
Mancinella siro 10.47+0.6 10.92+0.7 22.12+1.8 18.92+1.6
Mauritia arabica 10.41+0.9 9.22+0.7 31.07+£2.2 14.84+1.0
Tectus pyramis 6.70+0.4 8.02+0.6 19.31+1.4 21.80+1.8
Turbo bruneus 13.39+1.2 12.45+1.1 20.78+1.9 16.44+1.3
Trochus histrio 8.54+0.7 18.98+1.5 19.04+1.6 12.14+0.9
Bivalve
Atrina vexillum 8.35+0.7 9.91+0.6 21.83+1.8 19.38+1.5
Barbatia foliata 6.69+0.4 17.61+1.2 17.50+1.3 20.00+1.4
Beguina semiorbiculata 10.04+0.9 12.52+0.9 17.45+1.4 17.65+1.2
Chama sp. 18.25+1.1 15.83+1.0 16.78+1.1 17.73+1.2
Isognomon isognomum 19.47+1.4 20.47£1.6 15.40+1.2 15.07+1.2
Malleus malleus 7.03+0.5 13.750.7 20.66+1.6 25.38+1.9
Ostrea sp. 17.98+1.2 18.41+1.1 19.89+1.4 23.77£1.7
Pinctada margaritifera 7.58+0.8 8.85+0.7 14.69+1.1 14.04+0.9
Pinna bicolor 12.38+0.9 11.47+1.2 16.38+1.2 12.90+0.9
Pteria penguin 12.69+1.1 10.36£0.9 16.49+1.1 17.75t£1.4
Spondylus sp. 9.16+0.8 19.14+1.3 26.33+£2.2 31.13+2.5
Tridacna crocea 10.75+0.8 14.11+0.9 18.53+1.4 15.24+1.2
Tridacna squamosa 12.20£1.0 11.85+0.8 23.97+1.7 32.90+3.1
Mytilus spp 11.70+£0.9 10.29+1.1 18.12+1.8 12.83+1.2
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The antioxidant activity of ethyl acetate extracts from two snail species A. delphinus, C.
torrefactus was 35.35 and 30.73 %, respectively and from 3 bivalve species Ostrea sp.,
Spondulus sp., and T. squamosa were 23.77, 31.13 and 32.90 (%), respectively at the
concentration of 100 pg/ml.

3.3. Component of extract by TLC

The TLC results showed that 3 fractions (F1-F3) with Rf 0.2-0.87 were separated from the
methanol extracts and 4-5 fractions (F1-F5), Rf 0.42-0.89 were separated from the ethyl
acetate extracts (Figure 1).

E3

EF2

F1

1. Ostrea sp., 2. Pinctada margaritifera, 3. 7. Ostrea sp., 8. Spondylus sp., 9.
Tridacna croce, 4. Chicoreus torrefactus, 5. Tridacna  squamosa, 10. Angaria
Lambis lambis, 6. Turbo bruneus (A) delphinus, 11.Chicoreus torrefactus (B)

Figure 1. Component of methanol (A) and ethyl acetate (B) extracts of some snail and
bivalve species by TLC

3.4. Antioxidant activity of the fractions

The antioxidant activities of the fractions separated from methanol and ethyl acetate
extracts of some snail and bivalve samples are presented in Figures 2, 3.

For methanol extracts from snail, the F2 fraction from C. torrefactus and F3 fraction from
L. lambis and T. bruneus displaced high antioxidant values of 34.52 %, 34.54 % and
40.16 % respectively. For bivalve, the F1 fraction of methanol extracts from O. sp., P.
margaritifera and T. crocea exhibited relatively high DPPH scavenging activity at the
values of 44.41, 43.10 and 38.87 %, respectively.

Among the fractions from ethyl acetate extracts, the highest antioxidant values were
observed in the F3 of A. delphinus (36.26 %), F2 of C. torrefactus (31.91 %), and O. sp.
(25.98 %) and F1 of S. sp. (37.29 %) and T. squamosa (32.99 %).

404



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

BF3 OF2 ©Fl

DPFPH inhibition (%)

Species

Figure 2. DPPH antioxidant activity of fractions (F1-F3) from the methanol extracts of
some snails and bivalves at the concentration of 50 pug/ml. a: Murex snail C. torrefactus,
b: Spider conch L. lambis, c: Dwarf turban T. bruneus, d: Oyster Ostrea sp., e: Pearl
oysters P. margaritifera, f: Clam T. crocea
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Figure 3. DPPH antioxidant activity of the fractions (F1-F5) from ethyl acetate extracts of
some snail and bivalve species at the concentration of 50 pg/ml. a: Snail A. delphinus, b:
Murex snail C. torrefactus, c: Oyster Ostrea sp., d: Spiny oyster Spondylus sp., e: Fluted

giant clam T. squamosa
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3.5. FTIR

The IR spectra of the representative samples displaced several substance groups, including
proteins in the methanol extracts and nonpolar and less polar compounds in the ethyl
acetate extracts (Figures 4 and 5).
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Figure 4. FTIR spectra of the methanol extract from the snail Chicoreus torrefactus
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Figure 5. FTIR spectra of the ethyl acetate extract from the snail Chicoreus torrefactus
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The IR spectra of the fractions from methanol extracts revealed the presence of proteins
via the C-H functional group through stretching vibration at 2800-2900 cm™. For the
amide 1, the stretching vibration of N-H appeared at about 3440 cm™ and C=0 at 1630-
1645 cm™. The C-N vibration of the amide |1 absorbed at 1406-1412 cm™. Meanwhile, for
the amide 111, the N-H bending vibrations were observed at 1203-1215 cm™ and the C-N
stretching vibrations at 1336-1341 cm™. Moreover, the spectra also showed the out-of-
plane bending vibrations of N-H at 524-602cm™ and 739-739.95 cm™, and the C-O
stretching vibrations at 1045 and 1085-1115cm™. The peak at 900 cm™ represented an
aromatic or double bonds presented in substance.

3.6. Protein pattern
The fractions from methanol extracts exhibiting high antioxidant activity showed the
presence of proteins with molecular weights ranging from about 19 to 70 kDa (Figure 6).
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Figure 6. Protein pattern of the fractions from methanol extracts. M: protein maker, (1) F2
fraction from C. torrefactus, (2) F3 fraction from L. lambis, (3) F3 fraction from T.
bruneus, (4) F1 fraction Ostrea sp., (5) F1 fraction from P. margaritifera, (6) F1 fraction
from T. crocea.

4. Discussion

In this study, the antioxidant activity of extracts from some snails and bivalves was
evaluated. The antioxidant capacity seemed to be different between solvent extracts, in
which the antioxidant activity of methanol extracts tended to be stronger than that of ethyl
acetate extracts. This result is similar to some previous studies, where the stronger
antioxidant and antibacterial activity of methanol extracts from mollusks compared with
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other solvent extracts was noted. For example, the methanol extract was more efficient in
DPPH radical scavenging than the ethyl acetate extract from the clam G. paradoxa and
snail L. littorea, with the IC50 of the methanol extract from L. littorea of 0.37 mg/mL
(Borquaye et al., 2016). The highest DPPH radical scavenging of the methanol extract
from the P. viridis was 76.9 % at the concentration of 100 pug/ml (Madhu et al., 2014). The
methanol extract from the freshwater snail Pila virens had DPPH free radical scavenging
activity ranging from 20.06 % to 74.83 % at concentrations of 0.1 - 2.0 pug/ml (Gayathri et
al., 2017). This extract from bivalves exhibited stronger antioxidant activity than that from
gastropods and starfish (Pachaiyappan et al., 2014). The other bivalve species such as the
eastern oyster C. virginica (Roesijadi et al., 1989), clam A. striata (Hasan et al., 2015),
clam G. paradoxa contained potent antioxidants whereas extracts from the snail L. littorea
(Borquaye et al., 2015) and H. pugilinus tissue (Arumugasamy and Cyril, 2017) in
addition to antioxidant capacity also showed some other biological activities. In addition,
the methanol extracts from the cuttlefish S. pharaonis tissue, S. intermis, O. vulgaris and
D. gigas skin exhibited strong antioxidant activity (Ponnusamy et al., 2016; Aubourg et al.,
2016). In P. viridis, the methanol extract had strong antioxidant and antibacterial activities
at low concentrations, indicating that the compound involved in the effect of these
activities is probably a highly polar compound (Kiran et al., 2014). The methanol extracts
from the O. dolfusii (Ramasamy et al., 2011) and from the sea slug Armina babai very
well inhibited some pathogenic bacteria strains (Ramya et al., 2014). In general, several
extracts with solvents improved activity and increased antibacterial or antioxidant capacity.
Together with other results, this study suggests that the methanol is probably one of the
suitable solvents for extraction of biologically active substances from mollusks.

In the present study, the results of TLC and electrophoresis revealed the presence of low
molecular weight proteins in methanol active extracts from snail and bivalve tissues. In
addition, the FTIR spectra displacing the appearance of some peaks of amides and proteins
in methanol extracts were similar to the IR spectra of methanol extract from P. viridis with
14 peaks of polyamide and protein groups (Kiran et al., 2014). A result of Rayma et al
(2014) also showed that the methanol extract from A. babai exhibiting antibacterial
activity contained proteins with molecular weight from 13-72 kDa. Periyasamy et al
(2012) determined the molecular weight of proteins in the extract exhibiting activity
against bacteria from the snail B. spirata from 2 to 110 kDa, and the antibacterial protein
extracted from the gills of P. viridis had the molecular weight of 9.7kDa (Chandran et al.,
2009) and 29-63 kDa from the tissues of this species (Madhu et al., 2014). Whereas the
molecular weight of proteins in the clam M. meretrix and M. casta ranged between 45 and
261 kDa and the active peptides 14-29 kDa were purified (Sumita et al., 2009). Sudhakar
and Nazeer (2015) reported that the peptides extracted from the snail Conus betulinus and
the cuttlefish S. brevimana exhibited strong antioxidant activity. In addition, among the
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four isolated protein fractions extracted from the clam A. striata, one fraction had the
strongest DPPH antioxidant activity at 1Csy 183.75 pg/mL (Hasan et al., 2015). The crude
peptides extracted from the clam G. paradoxa and rustic limpet Patella rustica showed the
DPPH radical scavenging activity of 56.77% and 79.77% at 0.39 mg/mL, respectively
(Borquaye et al., 2015). Proteins could be the main group of substances involved in
biological activities, including antioxidant capacity in these animals. In which, proteins
with small size (<10 kDa) have been proved to be substances with strong antioxidant and
antibacterial activities, and are valuable medicinal sources that can be exploited from
marine snails and bivalves instead of terrestrial plants. Normally, sea snails and bivalves
contained proteins such as aglutinin and glycoproteins with potent biological activity. The
results of this study indicate that marine snails and bivalves in Vietnam are potential
sources of antioxidant compounds. Although the crude extracts and some fractions
showed antioxidant activity, they have not been isolated and therefore need to be purified
to elucidate their chemical structure in further studies.

Natural bioactive compounds from marine organism in general and mollusks in particular
are increasingly attracting the attention of the scientific community because of their
bioactive values. Some studies have shown that mollusk is considered as a potential drug
cabinet because they possessed anti-inflammatory, antimicrobial, antioxidant and
cytotoxic properties. For traditional medicine in some countries, some parts of gastropods
are used to treat a number of diseases. The results obtained from our survey show the
potential of a rich resource of natural medicine from sea snails and bivalves in Vietnam
beyond nutritional value. The discovery of antioxidant along with the previous finding in
antibacterial ability of substances from these animals (Pham et al., 2019) is to promote the
search for an alternative natural source for a new generation of antibacterial and
antioxidant agents.

Conclusion

The present results indicate that some marine snail and bivalve species possesses
antioxidant properties. The study also suggests that these animals are a potential source for
bioactive substances in Viet Nam.

Acknowledgements: The authors are sincerely thankful to Mr. Hua Thai Tuyen, the
Institute of Oceanography, Viet Nam for identifying snail and bivalve species and the
captain and crew of the research vessel “Akademik Oparin”, who were most helpful
during all our shipboard operations. The research is a part of the project
N0.QT.RU.04.02/18-19 supported by Viet Nam Academy of Science and Technology.
This paper is a contribution to celebrate the 100™ Anniversary of the Institute of
Oceanography, Viet Nam Academy of Science and Technology.

409



Pham Xuan Ky, Dao Viet Ha, Le Ho Khanh Hy, Phan Bao Vy, Nguyen Phuong Anh,
Doan Thi Thiet, Hoang Xuan Ben

References

Arumugasamy K. and Cyril R. 2017. Cytotoxicity, antibacterial and antioxidant activities
of the tissue extracts of marine gastropod Hemifusus pugilinus (Born, 1778). J.
Chem. Pharm. Res. 9: 267-74.

Aubourg SP, Torres-Arreola W., Trigo M., Ezquerra-Brauer JM. 2016. Partial
characterization of jumbo squid skin pigment extract and its antioxidant potential
in a marine oil system. Eur. J. Lipid Sci. Technol. 118: 1293-1304.

Becerro MA, Goetz G, Paul VJ, Scheuer PJ. 2001. Chemical defenses of the sacoglossan
mollusk Elysia rufescens and its host Alga Bryopsis sp. J. Chem. Ecol. 27: 2287-
2299,

Borquaye LS, Darko G., Ocansey E., Ankomah E. 2015. Antimicrobial and antioxidant
properties of the crude peptide extracts of Galatea paradoxa and Patella rustica.
SpringerPlus 4:500.

Borquaye LS, Darko G, Oklu N., Anson-Yevu C., Ababio A. 2016. Antimicrobial and
antioxidant activities of ethyl acetate and methanol extracts of Littorina littorea
and Galatea paradoxa. Cogent Chem. 2: 1161865.

Chandran B., Rameshkumar G., Ravichandran S. 2009. Antimicrobial activity from the
gill extraction of Perna viridis (Linnaeus, 1758). Global J. Biotech. Biochem. 4:
88-92.

Chatterji A., Ansari ZA, Ingole BS, Bichurina MA, Sovetova M., Boikov YA. 2002.
Indian marine bivalves: Potential source of antiviral drugs. Curr. Sci. 81: 1279-
1282.

Dang VT, Kirsten B., Tim G., Peter S. 2015. Marine snails and slugs: a Great place to
look for antiviral drugs. J. Virology 89: 8114-8118.

Fahmy SR and Soliman AM. 2012. In vitro antioxidant, analgesic and cytotoxic activities
of Sepia officinalis ink and Coelatura aegyptiaca extracts. Afr. J. Pharm.
Pharmacol. 7: 1512-1522.

Gayathri M., Ramasamy M., Santhiya N. 2017. Extraction, identification of bioactive
compounds and in vitro antioxidant activity potential in freshwater ampullariidae
snail Pila virens. Int. J. Fish. Aquac. Res. 2: 1-7.

Hasan T., Wahab AW, Djide N., Zakir M. 2015. Antioxidant cctivity of bioactive protein
of Kerang kepah (Atactodea striata) from South Sulawesi. Am. J. Biomed. Life
Sci. 3: 111-114.

410



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

Hubert F., Knaap W., Noél T., Roch P. 1996. Cytotoxic and antibacterial properties of
Mytilus gallofwozvincialis, Ostrea edulk and Crassostrea gigas (Bivalve
molluscs) hemolymph. Aquat. Living Resour. 9: 115-124.

Kanagasabapathy S., Samuthirapandian R., Kumaresan M. 2011. Preliminary studies for a
new antibiotic from the marine mollusk Melo melo (Lightfoot, 1786). Asian
Pacific J. Trop. Med. 4: 310-314.

Kiran N., Siddiqui G., Khan AN, Ibrar K., Tushar P. 2014. Extraction and screening of
bioactive compounds with antimicrobial properties from selected species of
mollusk and crustacean. J Clin. Cell Immunol. 5:1.

Kumaran S.N., Bragadeeswaran S., Thangaraj S. 2011. Screening for antimicrobial
activities of marine mollusks Thais tissoti (Petit, 1852) and Babylonia spirata
(Linnaeus, 1758) against human, fish and biofilm pathogenic microorganisms.
Afr.J. Microbiol. Res. 5: 4155-4161.

Laemmli., 1970. Cleavage of structural proteins during the assembly of the head of
bacteriophage. Nature 227: 680-685.

Li H., Parisi MG, Parrinello N., Cammarata M., Roch P. 2011. Molluscan antimicrobial
peptides, a review from activity-based evidences to computer-assisted sequences.
Inver. Sur. Journal 8: 85-97.

Luesch H., Harrigan GG, Goetz G, Horgen FD. 2002. The Cyanobacterial origin of potent
anticancer agents originally isolated from sea hares. Curr. Med. Chem. 9: 1791-
1806.

Madhu VN, Sivaperumal P., Kamala K., Ambekar AA, Kulkarni BG. 2014. Antibacterial
and antioxidant activities of the tissue extract of Perna viridis Linnaeus, 1758
(mollusca: Bivalvia) from Versova coast, Mumbai. Int. J. Pharm. Pharm. Sci. 6:
704-707.

Mitta G., Hubert F., Noel T., Roch P. 1999. Myticin, a novel cysteine-rich antimicrobial
peptide isolated from haemocytes and plasma of the mussel Mytilus
galloprovincialis. Eur. J. Biochem. 265: 71-78.

Nazeer RA and Nagash SY. 2013. In vitro antioxidant activity of two molluscs, Loligo
duvauceli Orbigny and Donax cuneatus Linnaeus, by solvent extraction methods.
Med. J. Nutrition Metab. 6: 17-21.

Nguyen PA, Pham XK, Dao VH, Le Ho KH, Doan TT, Phan BV. 2020. Antioxidant
activity of extract from some squid species in Khanh Hoa. Vietnam J. Mar. Sci.
Tech. 20 (4A): 187-198.

411



Pham Xuan Ky, Dao Viet Ha, Le Ho Khanh Hy, Phan Bao Vy, Nguyen Phuong Anh,
Doan Thi Thiet, Hoang Xuan Ben

Nguyen VT, Nguyen PT, Nguyen VP, Nguyen XC, Nguyen HN, and Chau VM. 2018. A
new [7.7] paracyclophane from Vietnamese marine snail Planaxis sulcatus (Born,
1780). Nat. Prod. Res. 34: 261-268.

Pachaiyappan A., Muthuvel A., Sadhasivam G., Sankar VVJV, Sridhar N., Kumar M. 2014.
In vitro antioxidant activity of different gastropods, bivalves and echinoderm by
solvent extraction method. Int. J. Pharm. Sci. Res. 5: 2539-2545,

Periyasamy N., Srinivasan M., Balakrishnan S. 2012. Antimicrobial activities of the tissue
extracts of Babylonia spirata Linnaeus, 1758 (Mollusca: Gastropoda) from
Thazhanguda, southeast coast of India. Asian Pac. J. Trop. Biomed. 2: 36-40.

Pham KX, Pham MT, Le Ho HK, Dao HV, Nguyen AP, Doan TT, Phan VB, Ho TV. 2019.
Investigation of antibacterial activity of crude extracts from marine snails and
bivalves in the Southern coast of Vietnam. Am. J. Biomed. Life Sci. 7: 10-15.

Pham TMH, Nguyen VP, Nguyen PT, Pham TB, Do TT, Nguyen VT, Nguyen XC,
Nguyen HN, Do CT, Chau VM. 2018. Dendrodoristerol, a cytotoxic C20 steroid
from the Vietnamese nudibranch mollusk Dendrodoris fumata. J. Asian Nat. Prod.
Res. 22: 193-200.

Phan TTH and Chau VM. 2016. Study on cytotoxicity, antimicrobial activity and search
for bioactive compounds from 10 mollusc species in Cat Ba island. VAST Project
No. 04.08/14-15.

Phan TTH, Pham TMH, Nguyen HD, Nguyen VT, Nguyen XC, Nguyen HN, Phan VK,
Chau VM. 2017. Cytotoxic constituents of the Vietnamese sea snhail Monodonta
labio (Linnaeus, 1758). Lett. Org. Chem. 14: 310-314.

Ponnusamy K., Kamala K., Munilkumar S., Pal AK. 2016. Antioxidant properties from
tissue extract of Cephalopods around Madras atomic power station, Kalpakkam
coast. Int. J. Pharm. Res. Health Sci. 4: 1086-1091.

Ramasamy P., Vino AB, Saravanan R., Subhapradha N., Shanmugam V., Shanmugam A.
2011. Screening of antimicrobial potential of polysaccharide from cuttlebone and
methanolic extract from body tissue of Sepia prashadi Winkworth, 1936. Asian
Pac. J. Trop. Biomed. 1: 244-248.

Ramya MS, Sivasubramanian K., Ravichandran S., Anbuchezhian R. 2014. Screening of
antimicrobial compound from the sea slug Armina babai. Bangladesh J
Pharmacol. 9: 268-274.

Roesijadi G., Kielland S., Klerks P. 1989. Purification and properties of novel molluscan
metallothioneins. Arch. Biochem. Biophys: 273: 403-413.

412



HOI NGHI BIEN DONG 2022
Nha Trang, 13-14/09/2022

Santhi V., Sivakumar V., Mukilarasi M., Kannagi A. 2013. Antimicrobial substances of
potential biomedical importance from Babylonia zeylanica. J. Chem. Pharmaceut.
Res. 5: 108-115.

Santhi V., Sivakumar V., Thilaga RD, Boriga JF. 2011. Bioactive potential of Tonna
galea (Linn, 1758) from Gulf of Mannar. Glob. J. Pharmacol. 5: 130-135.

Subhapradha N., Ramasamy P., Seedevi P., Shanmugam V., Srinivasan A., Shanmugam A.
2014. Extraction, characterization and its antioxidant efficacy of polysaccharides
from Sepia aculeata (Orbigny, 1848) cuttlebone. Afr. J. Biotech. 13: 138-144.

Sudhakar S. and Nazeer RA. 2015. Preparation of potent antioxidant peptide from edible
part of shortclub cuttlefish against radical mediated lipid and DNA damage.
Lebensmittel-Wissenschaft und-Technol. 64: 593-601.

Sugesh S. and Mayavu P. 2013. Antimicrobial activities of two edible bivalves Meretrix
meretrix and M. casta. Pak. J. Biol. Sci. 16: 38-43.

Sumita S., Chatterji A., Das P. 2009. Effect of different extraction procedures on
antimicrobial activity of marine bivalves: a comparison. Pertanika. J. Trop. Agric.
Sci. 32: 77-83.

Vate NK and Benjakul S. 2013. Antioxidative activity of melanin-free ink from splendid
squid (Loligo formosana). Int. Aqua. Res. 5: 1-12.

Wesson K. and Hamann M. 1996. Keenamide A, a bioactive cyclic peptide from the
marine mollusk Pleurobranchus forskalii. J. Nat. Prod. 59:629-631.

KHAO SAT HOAT TINH KHANG OXI HOA CUA CHAT CHIET TU OC BIEN VA
HAI MANH VO VUNG BIEN NAM VIET NAM
Pham Xuan Ky, Dao Viét Ha, Lé Hd Khanh Hy, Phan Bao Vy,
Nguyén Phuong Anh, Doan Thij Thiét, Hoang Xuan Bén
Vién Hai duong hoc, Vién Han 1am KHCNVN
“kyjapan2004@yahoo.com

Toém tit. Hoat tinh wc ché gbc tw do DPPH cua cac chat chiét methanol va ethyl acetate va céc
phan doan ctia mot s6 chat chiét nay tir dong vat than mém ving dao xa bd mién Nam
Viét Nam di duoc khao sét. Tinh chit caa cac chat chiét va phan doan c6 hoat tinh duoc
xac dinh bang TLC, FTIR va SDS-PAGE. Két qua cho thay chat chiét methanol tir 3 loai
b¢, Chicoreus torrefactus, Lambis lambis va Turbo bruneus va 3 loai hai manh vo Ostrea
sp., Pinctada margaritifera va Tridacna crocea c6 kha nang khang oxy hda cao. Cac
chat chiét ethyl acetate tir 5c Angaria delphinus, C. torrefactus va hai manh vo Ostrea.
sp., Spondylus sp., va T. squamosa ciing ¢ hoat tinh nay. Mot sb phan doan cua chat
chiét tir mau c6 hoat tinh khang oxy hoa. Gia tri khang oxy hda cao nhat & phan doan F2
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tir chat chiét methanol cua loai C. torrefactus, F3 tir L. lambis va T. bruneus, F1 tir
Ostrea. sp., P. margaritifera va T. Crocea. Di véi chit chiét ethyl acetate, phan doan F3
cua chét chiét tir loai A. delphinus, F2 cua C. torrefactus, Ostrea sp. va F1 cia Spondylus
sp. va T. squamosa cd gié tri khang oxy héa cao nhat. Két qua phan tich bang TLC va
FTIR cac mau c6 kha nang khang oxy hoda xac nhan sy hién dién ciia mot sé nhom chit,
trong d6 mau su dung chat chiét methanol chu yéu chira protein va cac hop chat phan
cuc, cOn mau sir dung chat chiét ethyl acetate chira chu yéu cac hop chat khong va it
phan cuc. Trong luong phan tir cua protein ¢ cac phan doan cua chat chiét methanol c6
kha nang kh&ng oxy hoa cao dao dong tir 19 - 70 kDa.

Tur khoa: Bong vat than mém, hoat tinh DPPH, TLC, FTIR, SDS-PAGE.



