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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.)
& Jermya member of fern family Thelypteridaceae
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,
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 phytochemic
analysis of this fern species. The current study focuses on the 
phytochemical characterization of Christella dentata
GC-MS analysis. 
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The study focuses on the Gas Chromatography-Mass spectrometry (GC
ethanolic extract of various plant parts of Christella dentata 
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 rhizome extract. Maximum occurrence as per area 
percentage was recorded for Hydroxy methyl furfural,
bioactivity. The results obtained reveal the medicinal importance of different parts of 
Christella dentata. However, isolation and in vitro and in
compounds are essential for establishing the pharmaceutical potential of this plant species.  
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MATERIALS AND METHODS
 

Collection and preparation of dried plant material
 

The study material Christella 
Jermywas collected from Thrissur District. of Kerala, India.  
The collected materials were separated into leaves, 
rhizome. These were reduced in size by chopping them into 
smaller pieces using a blade and then dried using hot air at 
450c. 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 5ml 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
dentata was performed using a Perkin
system comprising an AOC-
Chromatograph interfaced to a Mass Spectrometer (GC
equipped with a Elite-5MS (5% diphenyl/95% dimethyl poly 
siloxane) fused capillary column (30 × 0.
df). The mass-detector used in this analysis was Turbo
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Mass spectrometry (GC-MS) analysis of 
Christella dentata (Forssk.) Brownsey & Jermy. . 

showed 32 peaks corresponding to different 
phytochemical constituents present in the extract. The most prevalent compound was 

inflammatory, antimicrobial and antioxidant 
MS spectrum of petiole extract revealed 26 peaks. Seven compounds 

identified in the petiole extract were found to have medicinal properties .16 compounds 
spectrum of rhizome extract. Maximum occurrence as per area 
Hydroxy methyl furfural, a compound with high degree of 

bioactivity. The results obtained reveal the medicinal importance of different parts of 
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compounds are essential for establishing the pharmaceutical potential of this plant species.   

MATERIALS AND METHODS 

Collection and preparation of dried plant material 

Christella dentate (Forssk.) Brownsey & 
was 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 

c. The dried material was ground to fine powder by a 
domestic grinder and stored in containers till further use. 

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 

sieving to separate the extracts from the residue. It was 
followed by rinsing the extracts with 5ml ethanol each time 
followed by filtration to complete the separation of the extract 
from the residue. The extract was then concentrated to 1ml by 

n of the solvent. Concentrated sample was subjected 

MS analysis of the ethanolextract of Christella 
was performed using a Perkin–Elmer GC Clarus 500 

-20i auto-sampler and a Gas 
Chromatograph interfaced to a Mass Spectrometer (GC-MS) 

5MS (5% diphenyl/95% dimethyl poly 
siloxane) fused capillary column (30 × 0.25 μm ID × 0.25 μm 

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 DİSCUSSİON 
 

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).  
 

 
 

Fig 1 GC-MS spectrum of  Christella dentata leaves 
 

Table 1a Phytochemicals identified in the GC-MS analysis 
of ethanolic extracts of Christella dentata leaves 

 

 
 

Table 1b Bioactivity of phytocomponents in the ethanolic 
extract of Christella dentata leaves 

 

No Compound Biological activity 
1 (-) Loliolide Antioxidant activity 

2 Asarone 
Antibacterial, antidiabetic, antiadipogenic, 
insecticidal activity, 

3 Hexadecanoic acid Anti-inflammatory 

4 Squalene 
Antioxidant, antifungal anticancer,  chemo-
preventive, anti-tumor, and sunscreen properties 

5 Phytoliser Antioxidant 

6 
Hexadecanoicacid, 

ethylester 
Antioxidant, hypocholestromic, nematicide, 
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). 

 
Fig 2 GC-MS spectrum of Christella dentata petiole 

 

Table 2a Phytochemicals identified in the GC-MS analysis of 
ethanolicextracts of Christella dentata petiole 

 

 
 

Table 2b Bioactivity of phytocomponents in the ethanolic 
extract of Christella dentata petiole 

 

No Compound Biological activity 
1 Pentacosane Antibacterial activity 
2 8 pentadecanone Hypocholesterolemic activity 

3 Neophytadiene 
Antioxidant, antibacterial,anti-

inflammatory, antidiabetic, 
disinfectant 

4 Lidocaine Medication for numb tissue 

5 
Ethyl (+) 

camphocarboxylate 
Antitumor activity 

6 Pentadecanoic acid Flavouring agent 

7 Phytol 
Antioxidant, antinociceptive 

 
 
 

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 26µg/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.  
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Fig 3 GC-MS spectrum of  Christella dentata rhizome 

 

Table 3a Phytochemicals identified in the GC-MS analysis of 
ethanolic extract of Christella dentata rhizome 

 

 
 

Table 3b Bioactivity of phytocomponents in the ethanolic 
extract of Christella dentata rhizome. 

 

No Compound Biological activity 
1 Hydroxy methyl 

furfural 
Antioxidant, antiproliferative, ameliorative 
effect, protect human veinepidermal cells 
against water and glucose, improve acute liver 
injury, 

2 Benzofuran-2,3 
dihydro 

Antimicrobial, antifungal, antiinflammatory, 
antidepressent,anticonvulsant,antitumour,antidi
abetic,antioxidant, antitubercular 

3 Cis Vaccenic 
acid 

Used in cosmetic  

4 Tetradecanoic 
acid 

Anti-cancerous, nematicide, 
hypocholesteromic, 

5 1-Dodecanol Antimicrobial 
6 6-Tridecanone insect resistant 
7 Cis-isoapiole Anticancerous, antibacterial, antioxidant 
8 lidocaine Antiproliferative, antimicrobial, anesthetic 

 

From the current analysis it can be concluded that all parts of 
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.   
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