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The study focuses on the Gas Chromatography-Mass spectrometry (GC-MS) analysis of
ethanolic extract of various plant parts of Christella dentata (Forssk.) Brownsey & Jermy. .
GC-MS chromatogram of leaf extracts showed 32 peaks corresponding to different
phytochemical constituents present in the extract. The most prevalent compound was
Hexadecanoic acid that possesses anti-inflammatory, antimicrobial and antioxidant
properties. GC-MS spectrum of petiole extract revealed 26 peaks. Seven compounds
identified in the petiole extract were found to have medicinal properties .16 compounds
were detected in the GC-MS spectrum of thizome extract. Maximum occurrence as per area
percentage was recorded for Hydroxy methyl furfural, a compound with high degree of
bioactivity. The results obtained reveal the medicinal importance of different parts of
Christella dentata. However, isolation and in vitro and in-vivo bioactivity studies of various

compounds are essential for establishing the pharmaceutical potential of this plant species.

Copyright©2018 Rekha K and Neenu Maria Jose. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION

Phytochemical profiling of different plant species forms a
major area of research today owing to its great significance in
the pharmacognostic industry. Drug designing and
development depend largely on the identification, isolation and
characterization of various secondary metabolites present in
plants. Pteridophytes, a primitive group of land plants have not
received much attention earlier in this respect though a number
of these plant species reportedly possess medicinal properties.
In recent years, phytochemical studies in pteridophytes have
attained great importance in India and the volume of literature
regarding the phytochemical analysis of various fern species is
increasing day by day. Christella dentata (Forssk.) Brownsey
& Jermya member of fern family Thelypteridaceaeis regarded
as a facultative wetland plantwith widespread distribution.
The plant usually prefers wet habitat and flourish well along
the banks of streams, riverbeds and in swampy sites, in drains
and also grows under overhanging cliffs (Brownsey and Perrie,
2016), The plant is edible (Kumar et al., 2003) and is used to
treat skin diseases in folk medicine (Kumar and Dash, 2012).
Not much literature is available with regard to phytochemical
analysis of this fern species. The current study focuses on the
phytochemical characterization of Christella dentata through
GC-MS analysis.
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MATERIALS AND METHODS

Collection and preparation of dried plant material

The study material Christella dentate (Forssk.) Brownsey &
Jermywas collected from Thrissur District. of Kerala, India.
The collected materials were separated into leaves, petiole, and
rhizome. These were reduced in size by chopping them into
smaller pieces using a blade and then dried using hot air at
45%. The dried material was ground to fine powder by a
domestic grinder and stored in containers till further use.

Ethanol Extraction

5 gram powder each of leaves,petiole andrhizome was
weighed out and transferred to separate conical flasks each
containing 50ml ethanol. These were left to stand for a period
of two days on magnetic stirrer. Ethanol extracts were obtained
by sieving to separate the extracts from the residue. It was
followed by rinsing the extracts with Sml ethanol each time
followed by filtration to complete the separation of the extract
from the residue. The extract was then concentrated to 1ml by
evaporation of the solvent. Concentrated sample was subjected
to GC-MS analysis.

GC-MS Analysis

GC-MS analysis of the ethanolextract of Christella
dentata was performed using a Perkin—Elmer GC Clarus 500
system comprising an AOC-20i auto-sampler and a Gas
Chromatograph interfaced to a Mass Spectrometer (GC-MS)
equipped with a Elite-SMS (5% diphenyl/95% dimethyl poly
siloxane) fused capillary column (30 % 0.25 um ID x 0.25 pm
df). The mass-detector used in this analysis was Turbo-Mass
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Gold-Perkin-Elmer, and the software adopted to handle mass
spectra and chromatograms was a Turbo-Mass ver-5.2.

RESULTS AND DiSCUSSION

GC -M S analysis revealed that different parts of Christella
dentata contain various compounds that show antioxidant,
antibacterial and anti-inflammatory activities. GC-MS
chromatogram analysis of the ethanolic extract of Christella
dentata leaves showed 32 peaks corresponding to different
phytochemical constituents present in the extract (fig.1 and
table 1a).
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Fig 1 GC-MS spectrum of Christella dentata leaves
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Fig 2 GC-MS spectrum of Christella dentata petiole

Table 2a Phytochemicals identified in the GC-MS analysis of
ethanolicextracts of Christella dentata petiole
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Table 1b Bioactivity of phytocomponents in the ethanolic
extract of Christella dentata leaves

No Compound Biological activity
1 (-) Loliolide Antioxidant activity
Antibacterial, antidiabetic, antiadipogenic,
2 Asarone . e J
insecticidal activity,
3 Hexadecanoic acid  Anti-inflammatory
Antioxidant, antifungal anticancer, chemo-
4 Squalene . . .
preventive, anti-tumor, and sunscreen properties
5 Phytoliser Antioxidant
6 Hexadecanoicacid,  Antioxidant, hypocholestromic, nematicide,
ethylester pesticide, androgenic
7 Lidocaine Antiproliferative, antimicrobial, anesthetic

The various phytochemicals which contribute to the medicinal
activities were shown in Table 1b. Of the 32 compounds
identified, the most prevalent compound was Hexadecanoic
acid (20.67%) that possesses anti-inflammatory,
antimicrobial (Eva et al., 2016) and antioxidant (Jagadeeswari
et al., 2012) properties. Anti-cancerous cytotoxic activity of
Hexadecanoic acid against human colorectal carcinoma (HCT-
116) was reported by Lokesh and Kannabiran (2017). GC-MS
spectrum of petiole extract revealed 26 peaks (fig.2 and table
2a).

Seven compounds identified in the petiole extract were found
to have medicinal properties as given in table 2b. 16
compounds were detected in the GC-MS spectrum of rhizome
extract (fig.3, table 3a). Maximum occurrence (59.84%) as per
area percentage was registered for Hydroxy methyl furfural,a
compound with high degree of bioactivity (table 3b). The
potential of Hydroy methyl furfural as a novel natural
antioxidant ~ with  eventual  applications in  cancer
chemoprevention was suggested by Ling etal. (2013). Rekha
(2017) analyzed antioxidant properties of various plant parts of
Christella dentata and reported maximum antioxidant property
with IC50 value of 26ug/ml for the ethanolic extract of
rhizome and it can be suggested that the presence of Hydroy
methyl furfural in rhizome in higher proportion contributes to
the greater antioxidant property of rhizome compared to other
plant parts.

16239



Phytochemical Profiling of Rhizome, Petiole And Leaves of Christella Dentata (Forssk.) Brownsey & Jermy using GC-Ms
Analysis

5000000312759 ‘ll g ACknOWledgement
4500000 ‘
4000000
3500000
3000000+
2500000
2000000
1500000

The authors thank Kerala State Council for Science,
Technology and Environment (KSCSTE) for providing
financial assistance to carry out this work.

1000000 References
500000 TIC*1.00
i Brownsey, P.J. and Perrie, L.R. 2016. Re-evaluation of the
taxonomic status of Christella dentata
Fig 3 GC-MS spectrum of Christella dentata thizome (Thelypteridaceae) supports recognition of one species
Table 3a Phytochemicals identified in the GC-MS analysis of in New Zealand.Tuhlngg, 27:49-54.
ethanolic extract of Christella dentata rhizome Eva Jghanpeg Magdalena thaay and 'Syahrlbulan.20.16. The
bioactivity of hexadecanoic acid compound isolated
PealfRTire[_Area Jrea’s| Height Heign Name Base m'z . . .
T [ 787 | 301578 | 138 0062 846 BENZORURAN 2 DEYDRO: 9% from hydroid Aglaophenia cupressina lamoureoux as
gL Rt Hibahbon o antibacterial agent against Salmonella typhi.Int. ] Biol.
4 [13.245] 1888829 | 092 | 315751 | 2.58 DODECANOICACID 7305 Med Res7(2)5469_5472
5 |13677] 2328991 | 113 | 369314 | 3.02 E-14-Hexadecenal 3505
6| 4385 1214|045 | 150 | 130 CISTSOAPOLE 200 Jegadeeswari P., Nishanthini A., Muthukumaraswamy S.
7 [14856] 1638206 | 079 | 168191 | 1.38 8-PENTADECANONE 5705 . . .
8 [16.150] 1757614 | 084 | 264158 | 216 Teadecanic i 6 and Mohan VR. 2012. GC-MS analysis of bioactive
T S [0 i % T i components  of  Aristolochia  krysagathra
TL 18553 2090669 | 101 | 31088 | 251 e %10 ; ; P 0.
AL A L s o (Aristolochiaceae). J. Curr. Chem. Pharm. Sci., 2: 226-
[ 13 [19.816] 3387885 | 1.64 | 398505 | 218 Filyl 14-melhy Fhexadevanoate 8805 236.
14 |21378| 871834 | 042 154002 126 -Nonzdecanol-1 3505 . ..
15 22313 3506750 | 130 | 0% | 345 i Vet 505 Kumar M, Ramesh M, Sequiera S. 2003. Medicinal
7. 2 ! X “(El Zi- . . .
T e i pteridophytes of Kerala, South India. Indian Fern J., 20:
1-28.
Table 3b Bioactivity of phytocomponent§ in the ethanolic Kumar S, Dash D. Flora of Nandan Kanan Sanctuary:
extract of Christella dentata rhizome. Medicinal plants with their role in health care. Int J
No Compound Biological activity Pharm Life Sci 2012; 3(4): 1631-1642.
1 Hydroxy methyl Antioxidant, antiproliferative, ameliorative Lll’lg Zhao, Jlanpmg Chen, Jlanyu Su, Lin Li, Songqlng Hu,
furfural effect, protect human veinepidermal cells Bing Li, Xia Zhang, Zhenbo Xu, and Tianfeng
fjﬁf;t water and glucose, improve acute liver Chen.2013.In Vitro Antioxidant and Antiproliferative
2 Benzofuran-2,3 Antimicrobial, antifungal, antiinflammatory, Activities of 5 'Hydroxymethylfurfural' Journal Of
dihydro antidepressent,anticonvulsant,antitumour,antidi Agricultural and Food Chemistry, 61 (44): 10604-
abetic,antioxidant, antitubercular 10611.
3 SCIiSdVaccenlC Used in cosmetic Lokesh Ravi and Kannabiran Krishnan, 2017. Cytotoxic
4 Tetradecanoic Anti-cancerous, nematicide, Potential ~of N-hexadecanoic  Acid  Extracted
acid hypocholesteromic, from Kigelia pinnata Leaves. Asian Journal of Cell
5 1-Dodecanol Antimicrobial Biology, 12:20-27.
6 O-Tridecanone inscctresistant . . Rekha K. 2017. Preliminary phytochemical analysis and
7 Cis-isoapiole Anticancerous, antibacterial, antioxidant .. .
8 lidocaine Antiproliferative, antimicrobial, anesthetic antioxidant property of the fern, Christella dentata

. (Forssk.) Brownsey & Jermy. World Journal of
From the current analysis it can be concluded that all parts of Pharmaceutical and Life sciences, 3(1):146-150.

Christella dentata possess various compounds with medicinal
properties, advocating the possible application of this plant in
the drug discovery against various ailments. However,
isolation of various bioactive compounds and in vitro and in-
vivo study of their bioactivities are pre-requisites for
establishing the pharmaceutical potential of this plant species.

How to cite this article:

Rekha K and Neenu Maria Jose (2018) Phytochemical Profiling of Rhizome, Petiole And Leaves of Christella Dentata
(Forssk.) Brownsey & Jermy using GC-Ms Analysis', International Journal of Current Advanced Research,
07(11), pp. 16238-16240. DOI: http://dx.doi.org/10.24327/ijcar.2018.16240.2993

skeoskoskeoskoskoskosk

16240



