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Abstract: Molluscs are one of the well-known phyla of invertebrate organisms which are studied for their antimicrobial, antitumor
and antiviral properties. In the present study, the antibacterial activity of cephalopod Sepia aculeata was carried out. The digestive
system, female reproductive system, male reproductive system and salivary glands of S.aculeata from Mumbai coast were extracted in
various solvents. These extracts were screened against different pathogens for antibacterial activity. The maximum zone of inhibition
was exhibited by the aqueous extract of digestive systemagainst Klebseilla. There were no lethal effects observed on the brine shrimps.
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1. Introduction

Marine bioactive substances have great pharmacological
value thus drawing attention of researchers in this field. In
recent years, efforts have been made to bridge between
marine natural products and clinical trials [1]. There is a
huge scope for exploring the potential of bioactive
substances from cephalopods in India. Antimicrobial studies
have been done either using whole body extracts or on
single body compartments like egg masses, haemolymph,
ink sac, etc. [2]. Very few studies are being carried out on
biological systems such as digestive system and
reproductive system. The current study is carried out to
explore the antimicrobial potential of different systems of
Sepia aculeata extracted in solvents.

2. Materials and Methods

Sepia aculeata samples used in the study were freshly
collected from fish landing centers at Mumbai and identified
using FAO species catalogue, and confirmed by DNA
barcoding. Samples were immediately dissected to separate
the digestive system, reproductive system and salivary
glands. The samples were homogenised, extracted in
methanol, chloroform-methanol 2:1, n-hexane and distilled
water and evaporated in rotary evaporator [3-6]. Seven
bacterial strains viz. Bacillus subtilis, Edwardsiella tarda,
Escherichia coli, Klebsiella, Pseudomonas, Salmonella
typhi and Staphylococcus aureus were used for the assay.
The antibacterial assay was carried out by disc diffusion
assay [7,8]. Minimum Inhibitory Concentration (MIC) of
the microorganisms was determined by resazurin microtitre

assay[9,10] To assess toxicity of extracts, Brine shrimp
lethality assay was performed [11,12].

3. Results

The aqueous extract of digestive system showed highest
zone of inhibition (12 mm) against Klebsiella. (Table 1).
The minimum Inhibitory Concentration (MIC) of this
extract was found to be 1 pg/ ml against all the tested
microorganisms (Fig.1). The zone of inhibition of 10 mm
against Pseudomonas was observed in the chloroform:
methanol extract of female reproductive system and aqueous
extract of male reproductive system (Fig.2). No lethal effect
was observed on brine shrimp nauplitill 24 hours.
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Test organism: Test organism:
Kiebsiella Pseudomonas
33-Aqueous extract of digestive system
34-Aqueous extract of female reproductive system
35-Aqueous extract of male reproductive system
36-Aqueous extract of Salivary glands

Figure 1: Estimation of the minimum inhibitory
concentration of the extracts

Volume 9 Issue 4, April 2020

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SR20423121101

DOI: 10.21275/SR20423121101 1421



International Journal of Science and Research (IJSR)
ISSN: 2319-7064
ResearchGate Impact Factor (2018): 0.28 | SJIF (2019): 7.583

Lone of Inhibition (mm)

u Elehsiglla m Pzeudomonas

3

._.
IS
]

= © B EB=ET B 5 EZ,.23 5 _ 5 #5828,
E B 23928257 3 353 _F.5558558, 82855,
LR FE N RN bl e EE R
a m A= w oA w a =
Active extracts
Figure 2: Effect of the extracts on Klebsiellaand Pseudomonas
Table 1: Antibacterial activity of the extracts of Sepia aculeata
Zone of inhibition (In mm)
Solvent B.subtilis | E.coli | Klebsiella | Pseudomonas | S.Typhi | S.aureus | E.tarda
Control 0 0 0 0 0 0 0
Strep 20 28 30 20 25 27 25
Methanol | Digestive 9 0 0 9 7 0 8
Methanol Female 9 0 6 0 7 6 0
Methanol Male 0 0 0 0 0 0 0
Methanol | Salivary 8 0 6 0 9 7 0
CM Digestive 6 6 8 9 7 7 8
CM Female 8 0 0 10 8 0 0
C:M Male 0 0 0 0 0 0 0
C:M Salivary 0 0 0 0 0 0 0
Aqueous | Digestive 6 8 12 8 7 7 6
Aqueous Female 0 0 0 6 0 7 0
Aqueous Male 9 6 7 10 6 6 8
Aqueous | Salivary 7 7 0 7 0 0 0
n-hexane | Digestive 9 0 0 9 0 0 0
n-hexane Female 7 0 7 0 0 0 0
n-hexane Male 0 0 6 0 0 0 0
n-hexane | Salivary 0 0 0 0 0 0 0
4. Discussion tissue of Sepiella inermis shows antibacterial activity against

The present study was aimed to evaluate the effect of the
extracts of various systems of Sepia aculeata against
bacteria. The Chloroform: methanol (2:1) extract of female
reproductive system, aqueous extract of digestive and male
reproductive systems have shown potential activity.
Maximum activity was shown against Klebsiella followed by
Pseudomonas. Moderate antibacterial activity was seen
against B.subtilis and S.typhi.The protein content of the
aqueous extract of digestive system was estimated to be
0.769 mg/ml. The maximum antibacterial activity exhibited
by this extract could be due to proteinaceous component (s)
present in it. The carbohydrate and lipid content of this
extract was found to be 0.012 mg/ml and 23% respectively.

The methanolic extracts of Sepia brevimana was reported to
exhibit antibacterial activity against Klebsiella pneumoniae
[13]. Potent antibacterial and antifungal activity against
human pathogens were observed against the polysaccharides
extracted  from  cuttlebone  of  S.aculeata  and
S.brevimana.[14]. The methanolic extracts of the whole body

K. pneumoniae and S.aureus [15]

The study for bioactivities of the ink, ink gland,
nidamental glands, shell, etc. have been extensively
carried out in Sepia species. The methanol extract of ink
of Sepia officinalis was reported to exhibit inhibitory
activity against Pseudomonas aeruginosa and Salmonella
typhi. [16]. The antibacterial effect of methanolic extract
of the ink has been demonstrated against Aeromonas
hydrophila [17]. Antibacterial activity of methanolic
extract of ink of Sepia pharaonis has been studied against
Bacillus, Pseudomonas, Escherichia coli, Staphylococcus
and Klebsiella[18]. The chloroform extract of the ink
gland of Sepia officinalis has been reported to possess
antibacterial activity against Staphylococcus aureus,
Escherichia coli, Klebsiella pneumoniae, Pseudomonas
aeruginosa, Salmonella typhi, Shigella flexineri and
Proteus vulgaris [19].

The aqueous and the chloroform:methanol extracts of Sepia
aculeata  exhibits potential  antibacterial  activity.
Purification and characterization is being carried out.
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