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ABSTRACT 
 

Aims: To characterize the phytocompounds of different parts of Croton bonplandianum using GC-
MS.  
Study Design: GC-MS analysis of bioactive constituents of C. bonplandianum.  
Place and Duration of Study: Post Graduate and Research Department of Biochemistry at 
Government Arts College (Autonomous), Kumbakonam and Food Safety and Quality Testing 
Laboratory, Indian Institute of Crop Processing Technology, Thanjavur, Tamilnadu, India, between 
May, 2011 to June, 2012.  
Methodology: The C. bonplandianum leaf and fruit (25 grams) powder was soaked in 60 ml of 
ethanol each and kept at room temperature for 12 hours and the fresh latex of 10 ml was mixed 
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with 90 ml of ethanol and kept at shaker for 3 hours. The samples were filtered and concentrated. 
Each sample was subjected to phytochemical analysis using GC-MS. 
Results: The GC-MS analysis showed peaks of twenty one phytocompounds from different parts 
of C. bonplandianum. Out of which five compounds were found in leaf, one compound in latex and 
fifteen compounds in fruits. The highest peak area of 88.69% for 16-Hexadecanoyl hydrazide and 
the lowest peak area of 1.39% for Phytol were obtained in leaf extract. The latex of C. 
bonplandianum showed that the presence of Myo-Inositol, 2-C-methyl with the peak area of 
30.8%. The fruits of C. bonplandianum showed that the presence of 9, 12, 15-Octadecatrienoic 
acid, methyl ester (z,z,z)- with the highest peak area of 41.81% and 2-Hexen-1-ol, 2-ethyl with the 
lowest peak area of 0.69%. 
Conclusion: The phytochemical constituents of C. bonplandianum have been screened and the 
isolation of individual bioactive compounds from C. bonplandianum will be helpful to find new 
drugs. 
 

 
Keywords: GC-MS analysis; Croton bonplandianum; bioactive compounds; leaf; fruits; latex. 
 

1. INTRODUCTION 
 
Medicinal plants are the richest bio-resources of 
folk medicines, traditional systems of medicine, 
food supplements, nutraceuticals, 
pharmaceutical industries and chemical entities 
for synthetic drugs [1]. Modern medicine has 
evolved from folk medicine and traditional system 
only after through chemical and pharmaceutical 
screening [2]. India is the birth place of renewed 
system of indigenous medicine such as Siddha, 
Ayurvedha and Unani [3]. Traditional systems of 
medicines are prepared from a single plant or 
combinations of a number of plants. 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]. There 
is growing awareness in correlating the 
phytochemical constituents of a medicinal plant 
with its pharmacological activity [6]. Screening of 
active compounds from plants has lead to the 
invention of new medicinal drugs and they have 
an efficient protection against various diseases 
including cancer [7] and Alzheimer’s diseases 
[8]. 
 
Phytochemicals are responsible for medicinal 
activity of plants [9]. These are non-nutritive 
chemicals that have protected human from 
various diseases [3]. Phytochemicals are 
basically divided into two groups that is primary 
and secondary metabolites based on the function 
in plant metabolism. Primary metabolites are 
comprise common carbohydrates, amino acids, 
proteins and chlorophylls while secondary 
metabolites consist of alkaloids, saponins, 
steroids, flavonoids, tannins and phenolic 
compounds [10,11]. Phytochemical constituents 
are the basic source for the establishment of 

several pharmaceutical industries. The 
phytochemical constituents are playing a 
significant role in the identification of crude drugs 
[8]. 
 
In recent years, the interest for the study of 
organic compounds from the plants and their 
activity has increased [12]. A knowledge of the 
chemical constituents of plant is desirable not 
only for the discovery of therapeutic agents, but 
also helps in disclosing new sources of economic 
phytocompounds for the synthesis of complex 
chemical substances and for discovering the 
actual significance of folkloric remedies [13]. 
There is an increasing interest on the 
phytochemical compounds, which could be 
relevant to their nutritional incidence and their 
role in health and disease [14]. The combination 
of an ideal separation technique - Gas 
Chromatography (GC) with the best identification 
technique - Mass Spectrum (MS) made GC-MS, 
which is an ideal technique for qualitative and 
quantitative analysis of volatile and semi volatile 
compounds. This technique has proved to be a 
valuable method for the analysis of non polar 
components and volatile oils, fatty acids, lipids 
and alkaloids [15]. Croton bonplandianum Baill. 
belongs to the family of Euphorbiaceae and it is 
distributed in Southern Bolivia, Paraguay, South 
Western Brazil, Northern Argentina and India. C. 
bonplandianum was reported to have many 
medicinal uses including the repellent property 
against the insects [16] and showed antibacterial 
[17], antifungal [18], antioxidant [19], analgesic 
[20], nematicide [21], anticoronary [22,23,24], 
hepatoprotective [25] and wound healing 
activities [26,27]. Local people in the remote area 
of West Bengal in India are using its root against 
snake bite and leaf extract against high fever 
[28]. The methanol extract of C. bonplandianum 
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has been found to exhibit antitumour properties 
in plants caused by Agrobacterium tumefaciens 
[29] and larvicidal activities [16]. Although the 
plant is used in Ayurvedic medicine for the 
treatment of various ailments but there are no 
detailed reports on the analysis of 
phytoconstituents of different parts of C. 
bonplandianum. With this background, the 
present study was aimed to identify the 
phytoconstituents present in leaf, fruit and latex 
of C. bonplandianum using GC-MS analysis. 
 

2. MATERIALS AND METHODS  
 
2.1 Collection of Plant Material  
 
C. bonplandianum was collected from the waste 
lands in and around Mayiladuthurai, Tamilnadu, 
India, where it was found naturally. The plant 
was identified by Rev.Dr.John Britto, The 
Directer of the Rabinat herbarium and Centre for 
Molecular Systematics, St.Joseph’s College, 
Tiruchirappalli, Tamilnadu, India. The leaves and 
fruits were separated and washed thoroughly in 
running tap water to remove soil particles and 
other adhered debris and then finally washed 
with sterile distilled water. The whole plants were 
shade dried and ground well into fine powder. 
The powdered materials were stored in air tight 
container until the time of use [30]. 
 
The latex of C. bonplandianum was obtained as 
exudates by and plucking of fresh leaves from 
actively growing plants. The latex was collected 
into sterile, plastic containers by pressing and 
squeezing in between fingers, the apex of the 
leaves to release as much as possible latex into 
the containers. After collection, the latex was 
centrifuged with 5000 rpm for 15 minutes to 
remove any solid particles present in it. The latex 
was decanted off into containers and plugged 
with cotton and stored at 4°C until required for 
use. Collections were made in the mornings 
during the days of each analysis [31]. 
 

2.2 Identification of Phytocompounds by 
GC-MS  

 
2.2.1 Sample Preparation  
 
25 grams of C. bonplandianum leaf and fruit 
powder were soaked in 60 ml of ethanol 
separately and kept at room temperature for 12 
hours and 10 ml of fresh latex was mixed with 90 
ml of ethanol and kept at shaker for 3 hours 
[30,32]. The samples were filtered and 
concentrated separately through nitrogen 

flushing to 1 ml. From this 2 µl of each prepared 
sample was injected into the GC-MS instrument 
for phytochemical analysis.  
 
2.2.2 Equipment 
 
The GC-MS analysis was carried out using a 
Perkin Elmer Clarus 500 for the analysis of 
phytocompounds of C. bonplandianum [33]. The 
data were obtained on a Capillary Column Elite-
5MS (5% phenyl 95% dimethyl poly siloxane). 
Helium was used as the carrier gas with a flow 
rate of 1ml/min in the split mode (10:1). An 
aliquot of 2 µl of ethanol solution of the sample 
was injected into the column with the injector 
temperature at 250°C. GC oven temperature 
started at 110°C and holding for 2 min and it was 
raised to 200°C at the rate of 10°C /min without 
holding. Holding was allowed at 280°C for 9 min 
with program rate of 5°C /min. The injector and 
detector temperatures were set at 250°C and 
280°C respectively. GC interface and Ion source 
temperature was maintained at 200°C. The mass 
spectrum of compounds in the samples was 
obtained by electron ionization at 70 eV and the 
detector was operated in scan mode from 40-450 
amu (atomic mass units). A scan interval of 0.5 
second and fragments from 40 to 450 Da were 
maintained. The total running time was 36 
minutes. 
 
2.2.3 Interpretation of Mass Spectrum (MS)  
 
In the MS Programme, NIST Version 2.0 library 
database of National Institute of Standard and 
Technology (NIST) having more than 2,00,000 
patterns was used for identifying the 
phytochemical components of C. 
bonplandianum. 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.  
 

3. RESULTS  
 
The name of identified phytocompounds of 
ethanolic extract of different parts like leaf, fruit 
and latex of C. bonplandianum with their 
retention time (RT), peak area percentage, 
molecular weight and their biological activities 
are given in (Tables 1-3).The phytocompound 
prediction is based on NIST Version 2.0 library 
database of National Institute of Standard and 
Technology (NIST). The GC-MS results showed 
that the presence of twenty one major 
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compounds in different parts of C. 
bonplandianum. Among these five 
phytocompounds such as 16-Hexadecanoyl 
hydrazide (88.69%), 1,2-Benzenedicarboxylic 
acid, diisooctyl ester (5.56%), 2-Piperidinone,            
N-[4-bromo-n-butyl] (2.56%), Phthalic acid, bis 
(7-methyloctyl) ester (1.80%) and Phytol (1.39%) 
were found in leaf. The latex of C. 
bonplandianum showed the presence only one 
phytocompound Myo-Inositol, 2-C-methyl 
(30.8%). The fruits of C. bonplandianum showed 
the presence of fifteen major phytocompounds 
including 9,12,15-Octadecatrienoic acid, methyl 
ester (z,z,z)- (41.81%), Diazoprogesterone 
(19.03%), Decanoic acid, ethyl ester (4.86%), 1-
Propene, 2- nitro-3-(1-cyclooctenyl) (4.58%) and 
6,9,12- Octadecatrienoic acid, 13-Tetradece-11-
yn-1-ol (3.47%).  
 

4. DISCUSSION 
 

In the present study twenty one major 
phytocompounds were identified in different parts 
like leaf, fruit and latex of C. bonplandianum. The 
biological activities of identified phytocompounds 
in C. bonplandianum were predicted based on 
Dr. Duke`s phytochemical and Ethnobotanical 
Databases. In terms of peak area percentage of 
16-Hexadecanoyl hydrazide was predominent in 
ethanolic leaf extract where as 9, 12, 15-
Octadecatrienoic acid, methyl ester (z,z,z)- and 
Diazoprogesterone were predominent in fruits of 
C. bonplandianum. The compound like Myo-
Inositol, 2-C-methyl was identified in latex of C. 
bonplandianum. The leaf of C. bonplandianum 
extract showed five major compounds, among 
these phytol has antimicrobial, anti-inflammatory, 
anticancer and diuretic activities, 1, 2-
Benzenedicarboxylic acid, diisooctyl ester and 
Phthalic acid, bis (7-methyloctyl) ester 
compounds have antimicrobial and antifouling 
activities, 2-Piperidinone, N-[4-bromo-n-butyl] 
has antimicrobial and anti-inflammatory activities 
and 16-Hexadecanoyl hydrazide has 
antimicrobial activity (Table 1). Latex showed 
that the phytocompound of Myo-Inositol, 2-C-
methyl and it has antimicrobial activity (Table 2). 
The C. bonplandianum fruit extract exhibits the 
phytocompounds like Decanoic acid, ethyl ester 
has insecticide activity, where as 9, 12, 15-
Octadecatrienoic acid, methyl ester, (Z,Z,Z) and 
6, 9, 12-Octadecatrienoic acid, phenylmethyl 
ester, (Z,Z,Z) compounds have anti-
inflammatory, hypocholesterolemic, cancer 
preventive, hepatoprotective, nematicide, 
insecticide, antihistaminic, antieczemic, antiacne, 
5-alpha reductase inhibitor, antiandrogenic, 
anticoronary and antiarthritic activities, 2-Hexen-

1-ol, 2-ethyl and 1-Propene, 2-nitro-3-(1-
cyclooctenyl) compounds have antimicrobial 
activity, Pseudoephedrine has analgesic, 
antimicrobial and anti-inflammatory activities and 
Diazoprogesterone has antimicrobial, anti-
inflammatory, anticancer, antiarthritic, antiasthma 
and diuretic activities (Table 3).  
 

There is growing awareness in correlating the 
phytochemical components and their biological 
activities [34,35,36]. (Fig. 1) showed the highest 
peak area 88.69% for the phytocompound of 16-
Hexadecanoyl hydrazide and lowest peak area 
1.39% for the compound of phytol in leaf extract. 
Phytol is one among the five compounds of the 
leaf extract were observed in the present study. 
Similarly, the researchers reported that the 
presence of phytol in the leaf of other plants like 
Lantana camara, Mimosa pudica and 
Erythropalum scandens [37-40]. The antibacterial 
activity of phytol against Staphylococcous aureus 
was reported and it cause damage the cell 
membrane as a result there is a leakage of 
potassium ions from bacterial cells [41]. Phytol 
constitute a promising novel class of 
pharmaceuticals for the treatment of rheumatoid 
arthritis and possibly other chronic inflammatory 
diseases [42]. Phytol is an acyclic diterpene 
alcohol and it is also a precursor for vitamins E 
and K1. Different solvent extracts of leaf of C. 
bonplandianum showed effective inhibition 
activity against bacteria and fungi [43,44]. In vitro 
anti-inflammatory activity of ethanolic leaf extract 
of C. bonplandianum was reported [45]. It is also 
used as antiseptic and antidote [22,23,24]. 
Tumour formation by Agrobacterium in potato 
plants was distinctly inhibited by the methanolic 
leaf extract of C. bonplandianum [29].   
 

As shown in (Fig. 2), the peak area 30.8% for 
Myo-Inositol, 2-C-methyl was observed in the 
latex extract of C. bonplandianum and it posses 
antimicrobial activity was recorded in Dr.Duke’s 
phytochemical and ethnobotanical database. 
Similarly, the presence of Myo-Inositol, 2-C-
methyl was reported in Prosopis spicigera [46]. 
The antifungal activity of latex of C. 
bonplandianum against Microsporium gypsum 
and Trichophyron mentagrophyt was reported 
[18]. The medicinal plants have healing effect on 
wounds and cuts [25,26] and it may be due to 
their antimicrobial activity which seems to be 
responsible for wound contraction and increased 
rate of epithelialisation [47]. 
 
(Fig. 3) showed that the highest peak area 
41.81% for the 9,12,15-Octadecatrienoic acid, 
methyl ester (z,z,z)- in fruit extract which is an 
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Omega-3-fatty acid and this compound have the 
anti-inflammatory and antiarthritic properties 
[48,49]. Similarly 9, 12, 15-Octadecatrienoic acid 
methyl ester (z,z,z)- identified in the ethanol leaf 
extract of Aloe vera  and Vitex negundo [50,51]. 
Omega-3-fatty acids have been found to be 
essential for normal growth and development. 
They play an important role in the prevention and 
treatment of coronary artery disease, 
hypertension, diabetes, arthritis, inflammation, 
autoimmune disorders and cancer [52]. The 
hepatoprotective compounds like 9,12,15-
Octadecatrienoic acid, methyl ester, (Z,Z,Z)- and  
6,9,12-Octadecatrienoic acid, phenyl methyl 
ester, (Z,Z,Z)- were observed in the fruits of C. 
bonplandianum. C. bonplandianum is used for 
the treatment of jaundice [20] and liver diseases 
[44]. The plant has hypotensive effect [53] and 
also used in the treatment of high blood pressure 
[22,23,24]. The extracts of this plant showed 
antimicrobial and antitumour activities [54]. C. 
bonplandianum is also considered as 
chologogue and purgative [55]. The fresh juice of 
C. bonplandianum is used in the treatment of 
headache by ethnic groups [21]. C. 
bonplandianum has hepatoprotective and 
antihelmenthic properties [21,22,23] and also 
posses repellent property against the insects 

[21,56]. The lowest peak area 0.69% was 
observed for 2-Hexen-1-ol, 2-ethyl in the fruit 
extract of C. bonplandianum. It is used as 
Ayurvedic medicine, however there are no 
reports on phytochemical analysis in fruits of C. 
bonplandianum using GC-MS. The researchers 
were reported eleven phytocompounds in 
chloroform leaf extract and sixteen 
phytocompounds in ethanolic leaf extract of C. 
bonplandianum [57,58]. But in the present study, 
we found only five compounds in the ethanolic 
leaf extract, among these the compound phytol is 
commonly reported in both studies remaining 
four compounds are newly reported. Fifteen 
compounds in fruits extract and one compound in 
the latex extract were newly reported in this 
study. In the present study, we screened totally 
twenty one phytocompounds from different parts 
like leaf, fruit and latex of C. bonplandianum by 
GC-MS analysis. Up to our knowledge, this study 
may be a first report on the analysis of 
phytocompounds in different parts especially 
fruits and latex of C. bonplandianum using GC-
MS analysis. So, the present study is the first 
step to find out the nature of active principles in 
different parts of C. bonplandianum and this 
study will also be helpful for further research. 

  

 
 

Fig. 1. GC-MS chromatogram of ethanolic leaf extract of C. bonplandianum
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Table 1. Screening of the phytocompounds of ethanolic leaf extract of C. bonplandianum by GC-MS 
                                                                          
Sl. no. RT Name of the compound Molecular formula MW Peak area % Nature of compound **Activity 

1. 14.97 Phytol  C20H40O 296 1.39 Diterpene compound Antimicrobial 
Antiinflammatory 
Anticancer 
Diuretic 

2. 20.89 1,2-Benzenedicarboxylic acid, diisooctyl ester  C24H38O4 390 5.56 Plasticizer compound Antimicrobial 
Antifouling 

3. 24.42 2-Piperidinone, N-[4-bromo-n-butyl]-  C9H16BrNO 233 2.56 Alkaloid compound Antimicrobial 
Anti-inflammatory 

4. 24.79 Phthalic acid, bis(7-methyloctyl) ester  C26H42O4 418 1.8 Plasticizer compound Antimicrobial 
Antifouling 

5. 30.33 16-Hexadecanoyl hydrazide  C16H34N2O 270 88.69 Nitrogen compound Antimicrobial 
RT – Retention Time, MW – Molecular Weight,  **Dr.Duke`s phytochemical and Ethnobotanical Databases 

 
Table 2. Screening of the phytocompounds of ethanolic latex extract of C. bonplandianum by GC-MS 

 
Sl. no. RT Name of the compound Molecular formula MW Peak area % Nature of compound **Activity 

1. 10.48 Myo-Inositol, 2-C-methyl C7H17O6 194 30.8 Inositol compound  Antimicrobial 
RT – Retention Time, MW – Molecular Weight,**Dr.Duke`s phytochemical and Ethnobotanical Databases 

 
Table 3. Screening of the phytocompounds of ethanolic fruit extract of C. bonplandianum by GC-MS 

 
Sl. no. RT Name of the compound Molecular formula MW Peak area % Nature of compound **Activity 

1. 13.42 Decanoic acid, ethyl ester  C12H24O2 200 4.86 Fatty acid ester Insecticide compound 

2. 15.68 9,12,15-Octadecatrienoic acid, 
methyl ester, (Z,Z,Z)- 

 C19H32O2 292 41.81 Linolenic acid ester Antiinflammatory 
Hypocholesterolemic 
Cancer preventive 
Hepatoprotective          
Nematicide 
Insectifuge                          
Antihistaminic 
Antieczemic                
Antiacne        
5-Alpha reductase inhibitor 
Antiandrogenic             
Antiarthritic               
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Anticoronary                 

3. 16.03 Decanoic acid, ethyl ester  C12H24O2 200 2.78 Fatty acid ester Insecticide compound 

4. 18.46 1,2:4,5:9,10-Triepoxydecane  C10H16O3 184 2.92 Epoxy compound  No activity reported 

5. 19.35 1-Octadecyne  C18H34 250 1.25 Alkene compound No activity reported 

6. 20.79  1-Tridecyne  C13H24 180 1.25 Alkene compound No activity reported 

7. 23.09 2-Decen-1-ol  C10H20O 156 8.33 Alcoholic compound No activity reported 
8. 24.63 6,11-Dimethyl-2,6,10-

dodecatrien-1-ol 
 C14H24O 208 2.22 Alcoholic compound No activity reported 

9. 25.8 2-Hexen-1-ol, 2-ethyl-  C8H16O 128 0.69 Alcoholic compound Antimicrobial 

10. 27.07 Pseudoephedrine, (+)-  C10H15NO 165 2.64 Alkaloid compound Antimicrobial 
Antiinflammatory 
Analgesic compound 

11. 27.76 Cyclohexane, (2-ethyl-1-
methylbutylidene)- 

 C13H24 180 1.94 Alkene compound No activity reported 

12. 30.5 13-Tetradece-11-yn-1-ol  C14H24O 208 3.47 Alcoholic compound No activity reported 
 

13. 30.99 1-Propene, 2-nitro-3-(1-
cyclooctenyl) 

 C11H17NO2 195 4.58 Nitrogen compound Antimicrobial 

14. 32.25 Diazoprogesterone  C21H30N4 338 19.03 Steroid compound Antimicrobial                     
Antiinflammatory             
Anticancer 
Antiarthritic 
Antiasthma 
Diuretic 

15. 33.74 6,9,12-Octadecatrienoic acid, 
phenyl methyl ester, (Z,Z,Z)- 

 C25H36O2 368 2.22 Linolenic acid ester 
compound 

Antiinflammatory 
Hypocholesterolemic 
Cancer preventive 
Hepatoprotective             
Nematicide 
Insectifuge             
Antihistaminic 
Antieczemic               
Antiacne                    
5-Alpha reductase inhibitor 
Antiandrogenic            
Antiarthritic              
Anticoronary                

RT – Retention Time, MW – Molecular Weight, **Dr.Duke`s phytochemical and Ethnobotanical Databases 
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Fig. 2. GC-MS chromatogram of ethanolic latex extract of C. bonplandianum 
 

 
 
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 

Fig. 3. GC-MS chromatogram of ethanolic fruit extract of C. bonplandianum 
 

5. CONCLUSION 
 
The medicinal plant C. bonplandianum could be 
a potential source for useful drugs like anti-
inflammatory, anticancer, antimicrobial, 
insectifuge, nematicide, anticoronary, wound 
healing, hepatoprotective activities. So, further 
research is needed to isolate, identify, 
characterize and elucidate the structure of these 
bioactive compounds responsible for medicinal 
values of C. bonplandianum.  
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 
1. Ncube NS, Afolayan AJ, Okoh AI. 

Assessment techniques of antimicrobial 
properties of natural compounds of plant 
origin: Current methods and future trends. 
Afr J Biotechnol. 2008;7:1797-1806.  

2. Boopathi AC, Sivakumar R. Phytochemical 
screening studies on the leaves and stem 
of Andrographis neesiana wight - an 
endemic medicinal plant from India. World 
App Sci J. 2011;12(3):307-311.  

3. Kalimuthu K, Prabakaran R. Preliminary 
phytochemical screening and GC-MS 
analysis of methanol extract of Ceropegia 
pusilla. International journal of Research in 
Applied, Natural and Social Sciences. 
2013;1(3):49-58.  

P
e
a
k
 A

re
a
 (

%
) 



 
 
 
 

Vennila and Udayakumar; IJBcRR, 5(3): 187-197, 2015; Article no.IJBcRR.2015.022 
 
 

 

195 

4. Vinoth S, Rajesh Kanna P, Gurusaravanan 
P, Jayabalan N. Evaluation of 
phytochemical, antimicrobial and GC-MS 
analysis of extracts of Indigofera trita L. Int 
J Agric Res. 2011;6(4):358-367.  

5. Savithramma N, Venkateswarlu P, 
Suhrulatha D, Basha SKM, 
Venkataramanadevi CH. Studies of 
Boswellia ovalifoliolata Bal. and Henry - An 
endemic and endangered medicinal plant. 
The Bioscan. 2010;5:359-362.  

6. Turker AU, Usta C. Biological screening of 
some Turkish medicinal plants for 
antimicrobial and toxicity studies. Nat Prod. 
2008;22:136-146.  

7. Sheeja K, Kuttan G. Activation of cytotoxic 
T lymphocyte responses and attenuation of 
tumour growth in vivo by Andrographis 
paniculata extract and andrographolide. 
Immunopharmacol Immunotoxicol. 
2007;29:81-93.  

8. Mukherjee PK, Kumar V, Houghton PJ. 
Screening of Indian medicinal plants for 
acetyl cholinesterase inhibitory activity. 
Phytother Res. 2007;21:1142-1145.  

9. Savithramma N, Linga Rao, Beenaprabha 
M. Phytochemical studies of Dysophylla 
myosuroides (Roth.) Benth. In. wall. and 
Talinum cuneifolium (Vahl.) Willd. Res J 
Phyto. 2011;5(3):163-169.  

10. Parekh Jigna, Chanda V Sumitra. In vitro 
antimicrobial activity and phytochemical 
analysis of some Indian medicinal plants. 
Turk J Biol. 2007;31:53-58.  

11. Kumar A, Ilavarasan R, Jayachandran T, 
Decaraman M, Aravindhan P, 
Padmanaban N, Krishna MRV. 
Phytochemical investigation on a tropical 
plant. Pak J Nutri. 2009;8:83-85.  

12. Neelam Singh, Mukesh Kumar Meena, 
Vidya Patni. Phytochemical profiling and 
GC-MS analysis of bioactive constituents 
callus of Naringi crenulata. Int J Pharm Sci 
Rev Res. 2014;6:29-34.  

13. Milne A. Inhalational and local anesthetics 
reduce tactile and thermal responses in 
Mimosa pudica Linn. Masui. 1993;1190-
1193. 

14. Steinmetz KA, Potter JD. Vegetables, 
fruits, cancer prevention: A review. J Am 
Diet Assoc. 1996;1027-1039. 

15. Nishaa S, Vishnupriya M, Sasikumar JM, 
Gobalakrishnan VK. Phytochemical 
screening and GC-MS analysis of 
ethanolic extract of rhizomes of Maranta 
arundinacea L. Res J Pharm Biol Chem 
Sci. 2013;2:52-59. 

16. Jeeshna MV, Mallikadevi T, Paulsamy S. 
Screening of the weed plant species, 
Croton bonplandianum Baill. for larvicidal 
activity of Aedes aegypti. J Biopesticides. 
2010;3(1):192 – 194. 

17. Vadlapudi V. In vitro antimicrobial activity 
of methanolic extract of selected Indian 
medicinal plants. Pharmacophore. 
2010;1(3):214-219. 

18. Asthana A, Mall HV, Dixit K,  Gupta S. 
Fungitoxic properties of latex of plants with 
special reference to that of Croton 
bonplandianum Baill. Pharm Biol. 
1989;27(1):25-28. 

19. Divya S, Naveen Krishna K, 
Ramachandran S, Dhanaraju MD. Wound 
healing and In vitro antioxidant activities of 
Croton bonplandianum leaf extract in rats. 
Global J Pharmacol. 2011;5(3):159-163.  

20. Saggoo MIS, Walia S, Kaur R. Evaluation 
of genotoxic and antimicrobial potential of 
Croton bonplandianum Baill. Arch Appl Sci 
Res. 2010;2(2):211-216. 

21. Maria CMT, Joao CA, Gilvandete MPS, 
Manoel AN, Edilberto RS, Leticia VCL, 
Daniel PB, José DBMF, Francisco AV, 
Otília DLP. Larvicidal and nematicidal 
activities of the leaf essential oil of Croton 
regelianus. J Chem Biodiv. 
2008;5(12):2724-2728. 

22. Bhakat RK, Sen UK. Ethno medicinal plant 
conservation through sacred groves. 
Tribes and Tribals. 2008;2:55-58.  

23. Chaudhuri AB. Endangered medicinal 
plants. Daya publishing House, Delhi. 
2007;226.  

24. Nishanta R, Harris CS, Towers GHN. 
Antimicrobial activity of plants collected 
from serpentine outcrops in Sri Lanka. 
Pharm Biol. 2002;40(3):235-244. 

25. Das AJ, Dutta BK, Sharma GD. Medicinal 
plants used by different tribes of Cachar 
district, Assam. Indian J Trad Knowledge. 
2008;7(3):446-454. 

26. Chandel KPS, Shukla G, Sharma N. 
Biodiversity in medicinal and aromatic 
plants in India. National Bureau of Plant 
Genetic Resources, New Delhi; 1996. 

27. Reddy KR. Folk medicines from Chittor 
District Andra Pradesh, used in treatment 
of jaundice. Pharmaceutical Biol. 
1995;26:137-140. 

28. Pranab Ghosh, Amitava Mandal, 
Mohammad Golam Rasul. A new bioactive 
ursane-type triterpenoid from Croton 
bonplandianum Baill. J Chem Sci. 
2013;125(2):359-364. 



 
 
 
 

Vennila and Udayakumar; IJBcRR, 5(3): 187-197, 2015; Article no.IJBcRR.2015.022 
 
 

 

196 

29. Islam MS, Rahman MM, Rahman MA, 
Qayum MA, Alam MF. In vitro evaluation of 
Croton bonplandianum Baill. as potential 
antitumor properties using Agrobacterium 
tumefaciens. J Agri Tech. 2010;6(1):79-86. 

30. Selvamangai G, Anusha Bhaskar. GC-MS 
analysis of phytocomponents in the 
methanolic extract of Eupatorium 
triplinerve. Asian Pac J Trop Biomed. 
2012;1329-1332. 

31. Oyi R, Onaolapo JA, Haruna AK, Morah 
CO. Antimicrobial screening and stability 
studies of the crude extract of Jatropha 
curcas (L) latex. Nig J Pharmac Sci. 
2007;6(2):14-20. 

32. Arekemase MO, Kayode RMO, Ajiboye 
AE. Antimicrobial activity and 
phytochemical analysis of Jatropha curcas 
plant against some selected 
microorganisms. Int J Biol. 2011;3(3):52-
59. 

33. Janakiraman N, Johnson M, Sahaya 
Sathish S. GC-MS analysis of bioactive 
constituents of Peristrophe bicalyculata 
(Retz.) Nees. (Acanthaceae). Asian Pac J 
Trop Biomed. 2012;46-49. 

34. Fernie AR, Trethewey RN, Krotzky AJ and 
Willmitzer L. Metabolite profiling: from 
diagnostics to systems biology. Nat Rev 
Mol Cell Biol. 2004;5:763-769. 

35. Summer LW, Mendes PJ, Dixon RA. Plant 
Metabolomics: Large-scale phytochemistry 
in the functional genomics. 
Phytochemistry. 2003;62(6):817-836. 

36. Robertson DG. Metabonomics in 
toxicology: A review. J Toxicol Sci. 
2005;85:809-822. 

37. Maria Jancy Rani P, Kannan PSM, 
Kumaravel S. GC-MS analysis of Lantana 
camara L. leaves. Journal of 
pharmaceutical Research and 
Development. 2011; 2(11): 63-66. 

38. Sridharan S, Meenaa V, Kavitha V, Agnel 
Arul John Nayagam. GC-MS study and 
phytochemical profiling of Mimosa pudica 
Linn. J Pharm Res. 2011;4(3):741-742. 

39. Sathish kumar M, Manimegalai S. 
Evaluation of larvicidal effect of Lantana 
camara Linn against mosquito species 
Aedes aegypti and Culex 
quinquefasciatus. Advan. Biol. Res. 
2008;2(3-4):39-43. 

40. Sutha S, Kalpana Devi V, Mohan VR. GC-
MS determination of bioactive components 
of Erythropalum scandens Bl., Bijdr. J App 
Pharm Sci. 2011;01(9):170-173. 

41. Inoue Y, Hada TA, Shiraishi K, Hirore, 
Hamashima H, Kobayashi S. Biphasic 

effects of Geranylgeraniol, Terpenone and 
Phytol on the growth of Staphylococcus 
aureus. Antimicrob Agents and 
Chemother. 2005;49(5):1770-1774. 

42. Ogunlesi M, Okiei W, Ofor E, Osibole AE. 
Analysis of the essential oil from the dried 
leaves of Euphorbia hirta Linn 
(Euphorbiaceae), a potential medication for 
asthma. African J Biotech. 2009;8:7042-
7050. 

43. Jeeshna MV, Paulsamy S, Mallikadevi T. 
Phytochemical constituents and 
antimicrobial studies of the exotic plant 
species, Croton bonplandianum Baill. J 
Life Sci. 2011;3(1):23-27. 

44. Bapuji WJ, Ratnam VS. Ethnobotany. 
Leaflets. 2009;13:388-389. 

45. Thenmozhi M, Vasuki K, Dhanalakshmi M, 
Devi K, Manjula. Evaluation of anti 
inflammatory potential of Croton 
bonplandianum Baill. leaf. Int J Pharm Bio 
Sci. 2013;7(1):9. 

46. Siddabathuni Aneela, Akalanka Dey, 
Somnath De. GC-MS analysis of 
methanolic extract of Prosopis spicigera. 
International Journal of 
Phytopharmacology. 2014;5(3):168-171. 

47. Dash GK, Murthy PN. Evaluation of 
Argemone Mexicana Linn leaves for 
wound healing activity. J Nat Prod Plant 
Resour. 2011;1(1):46-56. 

48. Lalitharani S, Mohan VR, Regini GS, 
Kalidass C. GC-MS analysis of ethanolic 
extract of Pothos scandens L. leaf. J Herb 
Medi Toxicology. 2009;3:159-160. 

49. Maruthupandian A, Mohan VR. GC-MS 
analysis of ethanol extract of Wattakaka 
volubilis (L.f) Stapf. leaf. Int J 
Phytomedicine. 2011;3:59-62. 

50. Arunkumar S, Muthuselvam M. Analysis of 
phytochemical constituents and 
antimicrobial activities of Aloe vera L. 
against clinical pathogens. World J 
Agricultural Sci. 2009;5(5):572-576. 

51. Praveen kumar P, Kumaravel S, Lalitha C. 
Screening of antioxidant activity, total 
phenolics and GC-MS study of Vitex 
negundo. Afr J Biochemistry Res. 
2010;4(7):191-195. 

52. Simopoulos AP. Omega-3 fatty acids and 
antioxidants in edible wild plants. Biol Res. 
2004;37:263–277. 

53. Asolkar LV, Kakkar KK, Chakra OJ. 
Second supplement to glossary of Indian 
medicinal plants with active principles. 
Part-1 (A-K). Publication and Information 
Division (CSIR), New Delhi; 1992. 



 
 
 
 

Vennila and Udayakumar; IJBcRR, 5(3): 187-197, 2015; Article no.IJBcRR.2015.022 
 
 

 

197 

54. Ramesh VM, Hilda A, Manjula VK. Fungi 
toxic effect of leaf extract of Croton 
sparciflorus on phytopathic fungi. Acta 
Botanica Indica. 1995;23:63-66. 

55. Dutt N, Kumar D, Singh S, Mahajan R. 
Taxonomy, ethnobotany and antimicrobial 
activity of Croton bonplandianum, 
Euphorbia hirta and Phyllanthus fraternus. 
J Adv Dev Res. 2011;2(1):21-29 

56. Krebs HC, Miarantsoa H. Clerodane 
diterpenes of Croton hovarum. 
Phytochemistry. 1997;40:931. 

57. Keerthana G, kalaivani MK, sumathy A. In-
vitro alpha amylase inhibitory and anti-
oxidant activities of ethanolic leaf extract of 
Croton bonplandianum. Asian J Pharm 
Clin Res. 2013;6(4):32-36. 

58. Kalaivani M, Bhavana J, Sumathy A. GC-
MS analysis of chloroform extract of 
Croton bonplandianum. Int J Pharm Bio 
Sci. 2013;4(4):613-617.  

_________________________________________________________________________________ 
© 2015 Vennila and Udayakumar; This is an Open Access article distributed under the terms of the Creative Commons 
Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original work is properly cited. 
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sciencedomain.org/review-history.php?iid=844&id=3&aid=6940 
 


