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ABSTRACT

The aim of this study was to analyze the phytochemical constituents present in the Coconut shell oil using GC-MS and
HPTLC fingerprints profiles for various bioactive compounds. In GC-MS analysis the presence of many bioactive
compounds were determined by different peaks with low and high molecular weight. The separation of the active
constituents has been developed by HPTLC method using solvent system; Toluene:ethyl acetate: glacial acetic acid
(9:1:0.2) and examined under UV-254nm, 366nm and visible light. (Vanillin- Sulphuric acid). The Coconut shell oil extract
showed the presence of variety of secondary metabolites and it is expected to exhibit therapeutic properties.
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INTRODUCTION

Coconut shells are widely used for enrich potting soil or
covering around small plants as much in a garden setting
(Prieto, 2010). The dry coconut shells contain polyphenols
and organic acids. (Akhter et al., 2010) According to
Zuraida et al., (2011) Coconut shell liquid smoke contain
phenolic compounds such as phenols, 2-methoxy phenol
(guaiacol), 3,4 - dimethoxyphenols and 2- methoxy-4-
methoxyphenol. This coconut shell liquid smoke is not
toxic, safe (Budijanto et al., 2008) and used in the
preservation of fishes. (Jittinandana et al., 2003)

Coconut shell oil has antimicrobial activity (Verma, 2012).
The Coconut shell oil contains alkaloids, carbohydrates,
Saponins, phenols, flavanoids, aminoacids, tannins,
proteins, terpenoids, proteins, oxalate, carboxylic acid,
quinines and glucosides (Dorathy, 2017). These secondary
metabolites are reported to have various biological and
therapeutic properties. The kernel oil in concentration of
5% to 40% inhibited bacterial activity against E.coli and
Bacillus subtilis. (Oyi, 2010; Deb Mandal, 2011).

MATERIALS AND METHODS

The coconut shells were collected from the local market in
Thiruvallur, Tamilnadu. The coconut shells were sundried,
broken into small pieces and ground into course powder.
Grounded coconut powder (250g) was heated in the
earthern pot for a span of 3 hours giving a yield of 25 cc of
oil. The oil was extracted with [1:3 v/v] ethanol for further
study.

GCMS (Gas chromatography — Mass Spectrometry)
Analysis

The samples were injected into a GC-MS system consisted
on a GC Clarus 500 Perkin Elmer system interfaced to a
mass spectometer and the software used is Turbomass ver
5.2 column Elite 5ms was fused with the silica capillary

column (30 x 0.25 mm ID x 0.25um thickness of film,
5%Phenyl, 95%Dimethyl Polysiloxane). Electron impact
mode operated at 70 eV., Helium gas (99.999%) was used
as the carrier gas at 1ml/ min of constant flow rate with
injector temperature about 290°C. Electron ionization
involved and the ion source temperature was 150°C. The
temperature program was as follows from 50°C to 220°C
with 2°C/min hold for 10min; From 220°C to 280°C with
4°C/min hold for 10 min. identification of unknown
compounds were done by referring the retention times with
authentic compounds and the spectral data collected from
Wiley and NIST 2005 libraries.

HPTLC fingerprinting profile

High Performance Thin Layer Chromatographic (HPTLC)
studies were performed as per the procedures described by
Wagner and Bladts, (1996). The ethanol extract were used
as sample solution was applied onto the plates with
automated CAMAG HPTLC system comprising of
Automatic TLC sampler, scanner and visualize. Plates
were developed in twin trough glass chamber. A TLC
scanner with win CATS software was used for scanning
the TLC plates. The samples (0.5ul) were applied in TLC
aluminium silica gel 60F2s4 (E.Merck)

The mobile phase consisted of Toluene: Ethyl acetate:
Glacial Acetic acid(9:1:0.2)(v/v). After development the
plate was allowed to dry in air and examined under UV-
254nm, 366nm and visible light after derivatised using
vanillin —sulphuric(VS) acid. The spots are detected and
their Rf values and peak areas were noted. A densitometry
HPTLC Analysis was also done for the characterization of
fingerprint profile. It is used for the quality evaluation and
standardization of the drugs.

RESULTS AND DISCUSSION
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Figure 1: GCMS Chromatogram.
Table 1: GC-MS profile of Coconut shell oil.
Pk Peak name Molecular formula Molecular Retention Area Area
weight (g/mol) time %
1  Undecane CuiHa4 156.313 4.022 37944 1.32
2 Ethyl (triphenyl C22H2102P 348.382 14.191 43292 1.50
phosphoanylidene)
3 4H Imidazole-4-1,3-(2,6- CsHaN: 68.079 14.550 50544 1.75
dimethylphenyl)
4 Acetamide,2,2,2-trifluoro CsH3FsNO2 223.073 21.421 1855867 64.41
5  Hafnium,Bis(1,3,5,7- CsHs 104.15 23.100 36828 1.28
cyclooctatetra
6  Acetamide, 2-hydroxymino-N-  CgH7IN20; 290.06 25.452 40179 1.39
7  5,6,7-Trichloro-1,2,3- C7H2ClI3N30; 266.462 25.881 35646 1.24
benzotriazin
8  Hexadecenoic acid, methyl C17H3402 270.457 33.194 171517 5.95
ester
9  Methyl stearate Ci9H3s02 298.511 37.667 42460 1.47
10  9-Octadecenoic acid, methyl Ci9H3602 296.487 38.004 56373 1.96
ester
11  7-Bromo-5-(2-chloro-phenyl) C15H10BrCIN2O 349.612 39.771 43154 1.50
12 2,2-Thiodisuccinic acid CsH100sS 266.22 53.335 41597 1.44
13 N (a)-Benzoyl oxycarbonyl- C100H110N 10021 1788.029 53.458 51287 1.78
N(B)trimethylamino
14  Phosphine,1,6-Hexanediylbis CszoH32P2 454.52 53.510 43615 1.51
15  3,6-Bis(P-N-hexoxyphenyl Cu1H4NO,S 651.906 53.546 49283 1.71
16  Deutroethyl CsHsCH(D) 36.063 53.631 77471 2.69
17  Methyl 3B-hydroxy- C16H1403 254.285 56.390 62857 2.18
bisnorallocholanoate
18  4-Chloro-2-cyclohexyl- C12H15C10 210.701 56.493 59021 2.05
octahydro
19  Cholan -24-oic acid C24H4003 376.57 56.557 40224 1.40
20  4-(4-chloro-phenyl)-butyric Ci10H11CIO; 198.646 58.541 42378 1.47
acid 2881537 100.00

Identification of various secondary metabolites present in
the plant extracts can be done by GC-MS (Al-Hugail et
al, 2015, Payum., 2016). Various phytochemicals have

presence of 20 phytoconstituents was detected in the
ethanolic extract of Coconut shell oil.

The HPTLC

analysis

were

done,

densitometric

been identified to have a wide range of activities, which
may help in protection against chronic diseases
(Liu,2003). Many bioactive compounds are present in the
ethanolic extract of Coconut shell oil. The chromatogram
was shown in Fig.1.

The active compounds with their peak names, their
molecular formula, molecular weight (mw), retention time,
peak area and % of peak area are exhibited in Table-1. The

chromatogram, peaks and Rf values are obtained for
solvent extracts after scanning at UV 254nm and 366nm
and VS reagent. (Table -2). The HPTLC images of
Coconut Shell oil shown in Fig.2 indicate that all sample
constituents were clearly separated without any tailing and
diffuseness. The average peak area compared with the total
area and calculated for the relative percentage amount of
each component. The spectrums of the separated
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Figure 2: photo documentation under UV and VS reagent.
Table 2: HPTLC data of Coconut shell oil at UV 254nm, 366nm and V'S reagent.
R¢ Values
Solvent system
UV 254nm UV 366nm VS reagent
0.97 Dark green 0.97 Blue 0.85 Dark grey
0.85 Dark green 0.89 Violet 0.72 Light brown
0.50 Dark green 0.75 Violet 0.50 Dark grey
Toluene: Ethyl acetate : 0.39 Dark green 0.60 Violet 0.40 Dark brown
Glacial acetic acid (9:1:0.2) 0.50 Blue
0.45 Violet
0.41 Blue
0.39 Blue
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Figure 3: HPTLC finger print of Coconut shell oil - at 254nm.

components were compared with the spectrum of NIST ethanol extract at 254nm and VS reagent. About 8 spots

library databases. can be identified in 366nm.

The identification of intense bands obtained from HPTLC The HPTLC fingerprint of Coconut shell oil at 254nm
profile showed unknown compounds. It is evident that 4 shows 7 components out of which the compounds with Rf
spots indicating the presence of atleast 4 components in values 0.33, 0.43, 0.79, 0.94 were found to be more
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Table 3: Rf value of Coconut shell oil - at 254nm.

Peak| Start | Start ‘ Max Max Max ‘ End End Area ‘ Area
Position | Height | Position| Height | % | Position | Height %

1| 021Rf 02AU 025Rf 1689AU 137% O027Rf15.3AU 4364A0 078%
~ 2| 028Rf 175AU O031Rf 204AU 2338% 032Rf262AU 8981AU 161%
" 3| 033Rf 274AU 0.39Rf 268.0AU 2169% 043Rf63.3AU 8977.3AU 16.10%
" 4| 043Rf B42AU 052Rf 3963AU 3208% 058Rf 25AU 27183.3AU 4876%
" 5| 08BRf 72AU O0.72Rf 307AU 249% O077TRf 89AU 1531.1AU 275%
© 6| 079Rf 7.0AU O0.85Rf 307.2AU 2486% 094Rf 220AU 12181.1AU 21.85%
© 7| 094Rf 222AU 0STRf 187.0AU 1514% 1.00Rf 31.2AU 45406AU 8.14%
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Figure 4: HPTLC finger print of Coconut Shell oil -at 366 nm.

Table 4: Rf value of Coconut shell oil at 366nm.

Peak | Start Start Max Max Max End End Area Area
Position | Height | Position | Height e Position | Height %
1| 024Rf S2Z2AU O030Rf 188AU 758% 032Rf125AL 7T243AlL 23.84%

2| 033Rf 131AU
3 O046Rf 249A0
4| 0594Rf 143A0

predominant as the intensity of area was 8977.3, 27183.3,
12181.1 and 4540.6 Area Unit respectively as depicted in
Table.3 and the remaining components were found to be
very less in quantity as the values of AU and peaks were
less as shown in Fig.3.Comparatively the densitometric
results of Coconut shell oil made at 366nm exhibited 4
components with Rf value ranging between 0.24 to 0.94,
the intensity of area is between 7243 to
2855.1AU(Table.4). This study revealed more number of
peaks and area, when the solvent extracts were scanned at
254nm than at 366nm (Fig.4). The number of peaks and Rf
values differ as per the qualitative variations of the
components

CONCLUSION

The ethanol extract of Coconut shell oil has many
phytoconstituents. It represents the chemical compounds
of the extract and it can be used as a source of ailments by
traditional practitioners. Chemical fingerprints were
obtained from the chromatographic techniques and also
used as a tool for authentication and identification of plant
products. The results obtained from the GC-MS and
HPTLC fingerprint profiles could be useful in the

035 Rf 926AU0 3739 %
0.54 Rf 43.0AU 1937 %
0.97 Rf 38.3AU 3566%

043 Rf 11.6AL 2689.8AL 32.84 %
0.59 Rf 03AL 28551 AL 34.85 %
1.00 Rf 35AL0 15216A0 23.45%

authentication and quality control of the drug to ensure
accuracy in therapeutics.
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