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Abstract
Turbo brunneus is one of the predatory gastropod occurring tropical and subtropical coastal areas. In
recent years, a significant number of novel metabolites with potent pharmacological properties have been
discovered from the marine organisms. In the present study bioactive compounds from methanolic flesh
extract of marine gastropod T. brunneus was purified by TLC analysis, and the purified TLC fraction was
subjected to GCMS analysis. The results revealed the presence of eight compounds. Among them, the
dominant bioactive compounds were Cyclononasiloxane, octadecamethyl-, 6-(Diphenylphosphoryl)- 3,
4-bis (diisopropylamino)- 5-pyrrolidino pyridazine and Epinephrine-tetratms. The present study indicated
that the flesh extract of T. brunneus is a potential source of novel bioactive compounds.
Keywords: Marine natural products, Marine organisms, Turbo brunneus, Bioactive compounds,
Secondary metabolites, Drugs.

1. Introduction
Apart from the food the marine environment is an exceptional reservoir of bioactive natural
products, many of which exhibit structural/chemical features not found in terrestrial natural
products [1]. Many of these organisms are known to possess bioactive compounds as a common
means of defense [2] and to maintain homeostasis in the environment. Certain physical
conditions in the marine environment as lack of light, low temperature, hyper salinity and
extreme pressure, force the marine creatures to produce certain metabolic products namely
secondary metabolites or bioactive compounds. The compounds involved in the chemical
defense could vary dramatically among habitat, between individuals in a local habitat and even
within a single individual.
Isolation of natural products from marine organisms increases rapidly and hundreds of new
compounds being discovered every year [3, 4]. So far approximately 6500 bioactive compounds
were isolated from marine organisms [5]. These compounds belongs to different structural
types such as diterpenoids (37%), steroids/sterols, glycosides (18%), sesquiterpenoids (17%)
and the remaining were alkaloids, amino acids, fatty alcohol esters and glycosides [5].
Most of these marine bioactive compounds are derived from marine invertebrates. They are
sessile and having soft bodies without spines. To compete for space with other sessile species
they produce secondary metabolites [6]. Among the invertebrates the molluscs are very good
source of biomedically important products [7] and have developed very effective mechanisms
that are part of their innate immunity [8]. They are considered as one of the important source to
derive bioactive compounds that exhibit antitumour, antimicrobial, anti-inflammatory and antioxidant properties [9].
The marine gastropod, T. brunneus, are known as Dwarf turban snail under the family
Turbinidae. They are large marine gastropod molluscs having a strong thick calcareous
operculum. The strong operculum serves as a passive defensive structure against predators.
They are available in plenty on the rocks and dead corals in the coastal areas of the Gulf of
Mannar. But analysis on its active compound is extremely low compared to other marine
organisms. Hence the present study was designed to identify the bioactive compounds present
in the flesh extract of marine gastropod T. brunneus.
2. Materials and Methods
2.1. Sample collection and extraction
Live specimens of marine gastropod T. brunneus was randomly collected by hand picking
from Vijayapathi coast, Tirunelveli District, Southeast coast of India. The collected fresh
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molluscs were preserved with ice and transported to the
laboratory and identified by the standard literature of
SubbaRao [10].
The methanolic extract of flesh was prepared by the method of
Chellaram et al. [11]. The specimen was brought to the
laboratory and their soft bodies were removed by breaking the
shell. The flesh sample was dried using hot air oven at 60 Ԩ
and powdered. 25grams sample was soaked in methanol and
maintained for 3 days. The extract was filtered through
Whatman No.1 filter paper. The resultant extract was
concentrated by using rotary vaccum evaporator with reduced
pressure. The resultant extract were then kept in airtight
container and stored at 4 Ԩ for further analysis.
2.2. Partial purification of crude extracts by TLC
Partial purification of bioactive compounds was carried out
using read made silica gel (60-F 254mm). Crude extract of
gastropod were spotted at the bottom of the TLC sheet using
capillary tube and placed in TLC chamber. n- Butanol, acetic
acid and water (6:2:2) mixture was served as the mobile phase.
After running the chromatogram, the TLC plate was air dried
and placed in closed iodine chamber to clearly visualize the
separated compounds as spots. The spots were labeled and
their distance from the baseline was measured. The distance
between the baseline and the solvent front was also measured.
The Rf value were calculated,
Distance travelled by the solute
Rf =

X 100
Distance travelled by the solvent

2.3. Identification of bioactive compounds by GCMS
The purified gastropod fractions were individually examined
using GC SHIMADZU QP2010 system and gas
chromatograph interfaced to a mass spectrometer equipped
with Elite-1 fused silica capillary column. For GCMS
detection, an electron ionization energy system with ionization
energy of 70eV was used. Helium was used as carrier gas at
constant flow rate 1ml/min and an injection volume of 2µl was
employed (injector temperature 250 Ԩ; ion source temperature
280 Ԩ).
The oven temperature was programmed from 100 Ԩ
(isothermal for 5 min) with a temperature of 4 Ԩ /min to 240
Ԩ with column flow rate of 1.21ml/min. The sample was run
for 40 mins with solvent out time of 9.50 mins. Mass spectra
were taken with scan interval of 0.6 seconds. Interpretation on

mass spectrum was achieved by using data base of Wiley 22a
LIB and MIST05S LIB for different bioactive compounds.
3. Result and Discussion
Marine gastropods are found to be a vital source of useful
bioactive substances. These bioactive compounds are involved
in various biological functions such as communication,
infection, reproduction and self- defense. The qualitative
separation of bioactive compounds was carried out by TLC
analysis. The TLC profiling of T. brunneus flesh methanolic
extract indicated the presence of single spot. The compounds
present in that fraction were identified by GCMS (Figure 1 and
Table 1). The active principles with their retention time (RT),
molecular formula, molecular weight (MW) and concentration
(%) were observed.
Eight compounds were detected in T. brunneus flesh extract.
Among them the heterocyclic organic compound 6(Diphenylphosphoryl)-3,
4-bis
(diisopropylamino)-5pyrrolidino pyridazine (RT-6.99) is a stimulant drug. It
produces stimulant effects in animals and humans [12] and also
has herbicidal, anti- inflammatory, acaricidal, antiparasitic,
insecticidal, antioxidant, analgesic and antimicrobial
properties. The aroma compound 3, 3, 4, 4-Tetracyano-5, 6diphenyl-2-(cyclohexylimino)-2, 3, 4, 5-tetrahydropyridine
(RT-12.47) is a neuroprotective agent used to prepare
medicines for treating disease causing demyelination. The
tetrahydropyridines were prepared and tested for its
antioxidant and antimicrobials properties [13].
1H-Purin-6-amine, [(2-fluorophenyl) methyl]-(CAS) is a cell
division and growth regulation factor found in various plant
parts and in yeast. This compound is reported for its
antimicrobial and antifungal activities and is subsequently
highlighted as a potent mechanism-based inhibitor of several
enzymes like acyl coenzyme A, cholesterol acyltransferase,
monoamine oxidase, heat shock protein 90, cathepsin D, and
c-Jun N-terminal kinases. Its derivatives are also known to
possess antitubercular, anti-inflammatory, antitumor, amoebic,
antiparkinsonian,
anthelmintic,
antihypertensive,
antihyperlipidemic, antiulcer, chemoprotective and selective
CCR3 receptor antagonist activity. The bioactive constituent
3-(4-chlorophenyl)-4, 6-dimethoxy-1-(prop-2’-enyl) indole-7
carbaldehyde is an aldehyde. Normally carbaldehyde
derivatives are used as a fragrance and making ingredient in
many skin care products. It exhibits potential anti androgen,
antiplatelet agent, antitubulin and antimicrobial properties [14,
15]
.

.

Fig 1: GCMS Spectrum of T. brunneus flesh extract
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Table1: Bioactive compounds identified in the T. brunneus flesh extract
S.No

RT

1

6.99

2

9.46

3

12.47

4
5
6

16.03
19.37
25.20

7

31.44

8

36.00

Compound name
6-(Diphenylphosphoryl)-3,4-bis(diisopropylamino)-5-pyrrolidino
pyridazine
Cyclohexasiloxane dodecamethyl-(CAS)
3,3,4,4-Tetracyano-5,6-diphenyl-2-(cyclohexylimino)-2,3,4,5tetrahydropyridine
2,4-bis(trimethylsilyl)-1,3 dithietane-1,3,3-tetraoxide
Cyclononasiloxane, octadecamethyl1H-Purin-6-amine,[(2-fluorophenyl)methyl]-(CAS)
3-(4-chlorophenyl)-4,6-dimethoxy-1-(prop-2’-enyl) indole-7
carbaldehyde
Epinephrine-tetratms

4. Conclusion
The presence of various bioactive compounds justifies the use
of T. brunneus flesh for various ailments. Further investigation
on the purification and chemical elucidation of the active
principle present in the extract shall pave the way for the
development of either the base or a new drug itself in future.
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Molecular
formula

Molecular
weight

Area
(%)

C32H46N5OP

547

3.30

C12H36O6Si6

444

8.04

C27H22N6

430

6.43

C14H32O4S2Si2
C18H54O9Si9
C12H10FN5

384
666
243

3.78
2.69
2.48

C20H18CINO3

355

6.02

C21H45NO3Si4

471

1.09
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