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ABSTRACT 
The investigation was carried out to determine the chemical components of H. 

verticillata using Perkin-Elmer Gas Chromatography–Mass Spectrometry, while the mass 
spectra of the compounds found in the extract was matched with the National Institute of 
Standards and Technology (NIST) library. GC/MS analysis of ethanol extract of H. 
verticillata revealed the existence of five compounds in samples collected from polluted 
water and five compounds in samples collected from unpolluted water. Out of ten 
compounds, sesquiterpene compound (Coryan-17-ol, 18,19-di dehydro-10-methoxy-acetate), 
Steroid compound (Ergost -5-en-ol, 22, 23-dimethyl acetate), plasticizer compound (1,2 
Benzene dicarboxylic acid butyl octylester), Linoleic compound (10-Octadecenoic acid, 
methyl ester), Stearic acid (Pentadecanoic acid, 14-methyl, methyl ester) and Phytol 
(Diterpene compound) have anti-fungal, anti-bacterial, anti-arthritic, anti-inflammatory, anti-
cancer, anti-oxidant, anti-diabetic and enhances the immunity. The results of this study offer 
a platform of using H. verticillata as herbal alternative for various diseases. 
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Introduction 

Plants are a rich source of secondary metabolites with interesting biological activities. 
In general, these secondary metabolites are an important source with a variety of structural 
arrangements and properties1. The aim of this study is to determine the organic compounds 
present in the active fraction of H. verticillata plant extract with the aid of GC-MS technique, 
which may provide an insight in its use in traditional medicine. In the last few years, gas 
chromatography mass spectrometry (GC-MS) has become firmly established as a key 
technological platform for secondary metabolite profiling in both plant and non-plant species 
2, 3

. The efficacy depends on the use of proper plant part and its biological potency which in 
turn depends upon the presence of required quantity and nature of secondary metabolite in a 
raw drug 4, 5. Turger and Usta6 screening active compounds from plants has lead to the 
invention of new medicinal drugs which have efficient protection and treatment roles against 
various diseases, including tumor 6 and Alzheimer’s diseases8

. However, few reports are 
available with respect to the pharmacological properties of the plant. Applications of GC‐MS 
include drug detection, fire investigation, environmental analysis, explosives investigation, 
and identification of unknown samples. GC/MS can also be used in airport security to detect 
substances in luggage or on human beings. However, fewer reports are available with respect 
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to the pharmacological properties. Keeping this in view, the present study has been 
undertaken to identify the phyto constituents present in ethanolic leaf extracts of H. 
verticillata using GC-MS analysis. 

Methodology 

Plant Collection and Authentication: The fresh leaves of H. verticillata of Hydrocharitaceae 
family were collected from Asaripallam, Kanyakumari district of Tamilnadu, India and authenticated 
by Botanist DR.R. Murugan, BSI, Southern circle, Kovai, India. A voucher specimen was deposited 
in the herbarium of the Botanical Survey of India, Coimbatore; Herbarium code number 
No.BSI/SRC/10/13/12-13/Tech. 
 

Preparation of Extracts:  Five hundred grams of coarse powder of shade dried leaves of H. 
verticillata was extracted successively with ethanol in soxhlet extractor for 48 hours. Dark green 
residues were obtained after concentrating the extract under reduced pressure.  The obtained extracts 
were stored in desiccators for further GC-MS. 

GC-MS Analysis of Phytocomponents  

GC-MS analysis was carried out on a GC clarus 500 Perkin Elmer system comprising a 

AOC-20i auto sampler and gas chromatograph interfaced to a mass spectrometer instrument 

employing the following conditions: column Elite-1 fused silica capillary column (30 x 0.25 mm 

ID x 1 µMdf, composed of 100% Dimethylpolysiloxane), operating in electron impact mode at 70 

eV; Helium gas (99.9%) was used as carrier gas at a constant flow of 1 ml /min and an injection 

volume of 0.5 µI was employed (split ratio of 10:1) injector temperature 250 ºC; ion-source 

temperature 280 ºC. The oven temperature was programmed from 110 ºC (isothermal for 2 min), 

with an increase of 10 ºC/min, to 200 ºC, then 5 ºC/min to 280 ºC, ending with a 9 min isothermal 

at 280 ºC. Mass spectra were taken at 70 eV; a scan interval of 0.5 seconds and fragments from 

40 to 450 Da.  Total GC running time is 36 min. min. The relative percentage amount of each 

component was calculated by comparing its average peak area to the total areas. Software 

adopted to handle mass spectra and chromatograms was a TurboMass Ver 5.2.0 

Identification of Phytocomponents  

 The relative percentage amount of each component was calculated by comparing its average 
peak area to the total peak areas. The detection employed the NIST (National Institute of Standards 
and Technology) Ver. 2.53 – year 2005 library. The compound prediction is based on Dr. Duke’s 
phytochemical and Ethno botanical Database 9 by Dr. Jim Duke of the Agricultural Research Service.  
Interpretation of GC-MS was conducted using the database of NIST having more than 62,000 
patterns. The spectrum of the unknown component was compared with the spectrum of the known 
components stored in the NIST library. The name, molecular weight, and structure of the components 
of the test materials were ascertained. 

GC-MS analysis of H. verticillata  
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  GC-MS analysis was carried out to determine the phytocomponents in the whole 
plant ethanol extracts of H. verticillata collected from unpolluted and polluted water sources, 
and the chromatogram, mass spectrum and structure of phytocomponents were identified by 
GC-MS. The active principles with their retention indices (RI), molecular formula, molecular 
weight (MW) and peak area (%) were determined in the whole plant ethanol extracts of 
H.verticillata (Fig –1) collected from unpolluted and polluted water sources, respectively, are 
presented in Table-1.  The GC-MS analysis for the active principles in the whole plant 
ethanol extracts of H.verticillata indicated the presence of 19 compounds and the structure of 
the identified compounds are shown in Figure- 1.  

 Five compounds were reported in the whole plant ethanol extract of H.verticillata 
collected from polluted water and five compounds from unpolluted water (Table-1). Out of 
the ten compounds, nine compounds were reported to have anti-cancer, anti-microbial, anti-
oxidant, anti-fungal, anti-bacterial, anti-diabetic, sedative, anti-fouling and enhances the 
immunity and wound healing activity. One compound was reported to have no activity.  

The GC-MS analysis for the active principles in the whole plant ethanol extract of H. 
verticillata showed the presence of five compounds in samples collected from polluted water 
and five compounds in samples collected from unpolluted water. Out of ten compounds, 
sesquiterpene compound (Coryan-17-ol, 18, 19-di dehydro-10-methoxy-acetate), Steroid 
compound (Ergost -5-en-ol, 22, 23-dimethyl acetate), plasticizer compound (1,2 
Benzenedicarboxylic acid butyl octylester), Linoleic compound (10-Octadecenoic acid, 
methyl ester), Stearic acid (Pentadecanoic acid, 14-methyl, methyl ester) and phytol 
(Diterpene compound) have anti-fungal, anti-bacterial, anti-arthritic, anti-inflammatory, anti-
cancer, anti-oxidant, anti-diabetic and enhances the immunity.  
 In general, the identified compounds showed antimicrobial and antioxidant activities. 
Among these nine compounds, plasticizer compounds (1, 2 Benzenedicarboxylic acid, butyl 
cyclohexyl ester), Linoleic compound (10, Octadecenoic acid, 2-hydroxyl -1 – 
(Hydroxymethyl) ethyl ester), Palmitic compound (Hexadecanoic acid ethyl ester), ester 
compound (Desycarpindan-1-methanol, acetate (ester) have anti inflammatory, antioxidant, 
antifouling, antimicrobial, antiarthritic, hepatoprotective, nematicide, anti-coronary and 
cancer preventive activities. 
 A large number of therapeutic agents in use today have been isolated or derived from 
plant sources 10. It is found to give good as well as preventive and therapeutic results against 
inflammation. The results show that, reactive oxygen species-promoting substances such as 
phytol constitute a promising novel class of pharmaceuticals for the treatment of rheumatoid 
arthritis and possibly other chronic inflammatory diseases 11. 9-12 Octadecenoic acid has the 
property of anti-inflammation and anti-arthritis as reported by the earlier workers 12, 13. Phytol 
is recommended to be a di-terpene compound and it might act as an antimicrobial, anticancer, anti-

inflammatory and diuretic 14, 15, 16, 17, 18.  
Phytol and 9-12 Octadecenoic acid were found in the ethanol extract of H. verticillata 

whole plant samples and which are being used for the pharmacological work. The biological 
activities of the phyto compounds identified in the whole plant ethanol extracts of H. 
verticillata was based on Dr. Duke’s Phytochemical and Ethno-botanical databases. The 
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present investigation may be used to authenticate the scientific reason of free radical 
scavenging with the use of plants in the treatment or prevention of the onset of deadly 
disorders like arthritis, cancer, inflammatory, diabetic and coronary diseases etc. and also it is 
a right step in the direction of searching for novel and more effective gas chromatography 
and mass spectroscopy analysis which showed the existence of various compounds with 
variable chemical structure.  At end point, it is conclude that the in vivo studies on biological 
systems can open up new way for natural anti-oxidants that can also be employed for clinical 
traits which may generate successful results in future.  
Conclusion 
 

The plant root of H.verticillata screened for bioactive compounds seemed to have the 
potential to act as a source of useful drug and also to improve the health status of the 
consumers as a result of the presence of a various compounds that are vital for good health. It 
also holds for the production of novel drugs with isolation of specific compounds. 

 
Table –1: GC-MS analysis of phytocomponents and their activities in the whole plant ethanolic 

extracts of H. verticillata collected from unpolluted and polluted water sources. 

Sl. 

No. 

Nature, Name & Molecular 

formula of the Components 
RT MW 

Peak 

Area % 
Activity* 

I. H. verticillata from unpolluted water source: 

1 Stearic acid–[ Pentadecanoic acid, 

14-methyl-methyl ester] –

(C17H34O2) 

10.68 270.46 7.10 Anticancer, Antimicrobial, 

Antioxidant 

2 Plasticizer compound–[1,2 

Benzenedicarboxylic acid butyl 

octyl ester] –(C20H30O4) 

11.00 334.45 10.72 Antimicrobial,  

Anti fouling 

3 Linoleic acid–[10-Octadecenoic 

acid, methyl ester] –(C18H36O2) 

11.84 296.49 6.01 Enhances the immunity 

4 Diterpene–[Phytol]–(C20H40O) 11.96 296.00 12.21 Antioxidant, antimicrobial,  

anti-arthritic,  

anti-inflammatory 

5 Steroid–[Ergost – 5-en-3-ol, 22,23-

dimethyl – acetate] –(C23H54O2) 

12.65 470.77 4.01 Wound healing,  

Anti diabetic,  

Anti Oxidant 

II. H. verticillata from polluted water source: 
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1 Stearic acid–[Pentadecanoic acid, 

14-methyl, methyl ester] –

(C17H34O2) 

10.69 270.46 2.01 Anticancer, Antimicrobial, 

Antioxidant 

2 Aromatic fatty compound–

[Ribitol, Pentaacetate] –

(C15H21O10) 

11.02 482.43 6.02 No activity 

3 Linoleic acid–[10 – Octadecenoic 

acid, Methyl ester] –(C18H36O2) 

11.85 296.49 19.21 Enhances the Immunity  

4 Sesquiterpene–[Coryon – 17-ol, 

18,19-didehydro-10-methoxy-

acetate] –(C9H31O41) 

12.68 317.21 5.09 Antifungal, Antibacterial,  

Anti diabetic 

Sedative 

* Source: Dr. Duke’s phytochemical and ethnobotanical databases.  

Figure 1: GC-MS chromatogram of the ethanol extract of H. verticillata collected from 
unpolluted and polluted water sources. 
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