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ABSTARCT
Euphorbia heterophyllais used ethno-botanically as a strong purgative, antibacterial, antifungal and 
antiplasmodial. The plant was collected from Chengalpattu, Tamil Nadu, India and the ethyl acetate extract of 
the whole plant was subjected to GC MS analysis after processing it as per protocol. The GC MS profile 
revealed the presence of some important biomolecules such as, 5,5,8a-Trimethyl-3,5,6,7,8,8a-hexahydro-2H-
chromene, 7-Octadecyne, 2-methyl-, 9, 12, 15-Octadecatrienoic acid, (Z,Z,Z)-, cis-10-Nonadecenoic acid, n-
Nonadecanol-, Z-(13,14-Epoxy)tetradec-11-en-1-ol acetate, .beta.-Sitosterol, 4,4,6a,6b,8a,11,11,14b-Octamethyl 
1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,14,14a,14boctadecahydro-2H-picen-3-one, Betulin, Stigmasterol, .beta.-
Amyrin, 1-Heptatriacotanol etc. These molecules indicate direct or indirect bearing on the medicinal role of this 
plant.
Key words GC MS, Herbal, Euphorbia heterophylla, .beta.-Sitosterol, Betulin, Stigmasterol, .beta.-Amyrin, 

INTRODUCTION
Plants are the sources of medicines since time immemorial and only a small fraction of them have been 
investigated for their medicinal roles. GC MS study is a very good technique to understand the types of 
secondary metabolites present in any plant samples. The present workers have reported the GC MS analysis of 
some plants and some Ayurvedic medicines and lot more need be done. [1-18 The present study deals with the GC 
MS analysis of the ethyl acetate leaf extract of one medicinal plant, Euphorbia heterophylla. This plant is an 
important herb with a number of ethno-medicinal uses. The leaves are eaten as a vegetable but have strong 
purgative effect. It has antibacterial and plasmodial activities. The infusion of leaves is also used as antifungal 
skin medicine and the latex are used to treat skin tumors. The roots are also used to treat gonorrhoea and from 
increase milk production in lactating mothers. The primary phytochemical and GC MS analysis of ethanol 
extract of leaves was reported by Nwankuduet al, 2016.[19]The phytochemical constituent study was reported by 
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Mummed et al, 2018.[20] Vaniet al, 2017 have reported GC MS of hydro-ethanolic extract of stem of E. 
heterophylla.[21]Sundaramet al, 2010, have reported the antimicrobial and anticancer studies of E. 
heterophylla.Kesavanet al, 2014 have reported the antioxidant role of this plant.[22]Da Silva et al, 2019 have 
studied the allelopathic activity and chemical constituents of root extracts of Euphorbia herterophylla L.[23]

MATERIALS AND METHODS
The plant Euphorbia heterophylla was collected from the nearby fields Chengalpattu, Tamil Nadu. The ethyl 
acetate extract of the shade dried whole plant was collected after 48 h of soaking. The extract was evaporated 
and the dried powder was used for GC-MS analysis by standard procedures. 

RESULTS AND DISCUSSION
The results of the GC-MS analysis of the whole plant ethyl acetate extract, along with the possible medicinal 
role of each molecule ofEuphorbia heterophyllaextract are tabulated in Table 1. Figure 1 represents the GC-MS 
profile of ethyl acetate extract of the whole plant of Euphorbia heterophylla. The identification of metabolites 
was done by NIST spectral library and possible pharmaceutical roles of each bio molecule was done as per 
National Agriculture Library, USA and others as shown in Table 1.[24]The GC MS profile of Euphorbia 
heterophylla indicated the presence of some biomolecules as such, 5,5,8a-Trimethyl-3,5,6,7,8,8a-hexahydro-2H-
chromene, 7-Octadecyne, 2-methyl-, Catechol-O-Methyl-Transferase-Inhibitor, Methyl-Donor, 9,12,15-
Octadecatrienoic acid, (Z,Z,Z)-, cis-10-Nonadecenoic acid, n-Nonadecanol-, Z-(13,14-Epoxy)tetradec-11-en-1-
ol acetate, .beta.-Sitosterol, 4,4,6a,6b,8a,11,11,14b-Octamethyl-
1,4,4a,5,6,6a,6b,7,8,8a,9,10,11,12,12a,14,14a,14boctadecahydro-2H-picen-3-one, Betulin, Stigmasterol, .beta.-
Amyrin, 1-Heptatriacotanol etc. which have medicinal roles that augur well with the treatment for which this 
plant is used. 

Figure 1 indicates the GC MS profile of Euphorbia heterophylla
Table1. Indicates the retentions values, types of possible compound, their molecular formulae, molecular mass, 

peak area and their medicinal roles of each compound as shown in the GC MS profile of Euphorbia 
heterophylla

Sl.
No

Retention 
Time

Compound Name Mol. 
Formula

Mol. 
Weight

% Peak 
Area

Possible medicinal Role

1 12.60 5,5,8a-Trimethyl-
3,5,6,7,8,8a-hexahydro-
2H-chromene

C12H20O 180.2 0.43 Anti-5-HT, Antidote, Aryl-
Hydrocarbon-Hydroxylase-
Inhibitor, HIF-1alpha-
Inhibitor, Increase 
Tyrosine Hyroxylase 
Activity, Suppress HMG-
CoA Reductase Activity, 
5-

https://phytochem.nal.usda.gov/phytochem/activities/show/78?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/1849?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/1849?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/1849?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2369?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2369?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2223?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2223?qlookup=5%2C5%2C8a-Trimethyl-3%2C5%2C6%2C7%2C8%2C8a-hexahydro-2H-chromene&offset=0&max=20&et=A
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2 13.29 7-Octadecyne, 2-methyl- C19H36 264.3 1.70 Catechol-o-Methyl-
Transferase-Inhibitor, 

3 13.70 3,7,11,15-Tetramethyl-2-
hexadecen-1-ol

C20H40O 296.3 0.53 Provides Oilgosaccharide 

4 14.52 9,12,15-Octadecatrienoic 
acid, (Z,Z,Z)-

C18H30O
2

278.2 3.00 Anti-inflammatory

5 19.03 Hexadecanoic acid, 2-
hydroxy-1-
(hydroxymethyl)ethyl 
ester

C19H38O
4

330.3 1.11 17-beta-hydroxysteroid 
dehydrogenase-Inhibitor ,
Arachidonic acid-Inhibitor, 

7 20.37 7,10,13-
Hexadecatrienoic acid, 
methyl ester

C17H28O
2

264.2 2.32 Catechol-o-Methyl-
Transferase-Inhibitor, 
Arachidonic acid-Inhibitor

8 20.46 cis-10-Nonadecenoic 
acid

C19H36O
2

296.3 0.41 Arachidonic acid-Inhibitor

10 21.88 n-
Nonadecanol-1

C19H40O 284.3 1.84 Anaphylactic, antidote, 
antitumor, Aryl amine-N-
acetyl transferase inhibitor, 
decrease nor epinephrine 
production, down regulate 
nuclear and cytosol 
androgen reuptake, GABA-
nergic, increase NK cell 
activity, Inhibit TNF, 
Myoneuro stimulator, 
NADH oxidase inhibitor, 
NADH Ubiquinone 
Oxidoreductase inhibitor

12 22.65 Eicosyl acetate C22H44O
2

340.3 0.39 Not known

13 22.79 Naphthalene, decahydro-
1,1-dimethyl-

C12H22 166.2 1.62 Not Known

15 23.73 Campesterol C28H48O 400.4 0.58

16 23.92 Z-(13,14-
Epoxy)tetradec-11-en-1-
ol acetate

C16H28O
3

268.2 0.84 Increase Zinc 
Bioavailibility, 
Oligosaccharide Provider, 
Enteromotility-Enhancer

18 24.30 .beta.-Sitosterol C29H50O 414.4 5.36 17 beta dehydrogenase 
inhibitor, androgen 
blocker, anti-amyloid beta, 
anticancer, Anti TGF beta, 
Beta 2- receptor, beta 
blocker, beta-galactosidase 
inhibitor, beta-
glucuronidase inhibitor

21 24.51 4,4,6a,6b,8a,11,11,14b-
Octamethyl-
1,4,4a,5,6,6a,6b,7,8,8a,9,
10,11,12,12a,14,14a,14b
octadecahydro-
2H-picen-3-one

C30H48O 424.4 1.28 Adrenergic blocker, 
Angiotensin receptor 
blocker, anti-
acromegalicantiamyloid 
beta, anticancer, 
anticholinergic, 
bronchodilator, 
antileukotrine-B4, anti 
TGF beta, 
Antithromboxane B2

https://phytochem.nal.usda.gov/phytochem/activities/show/1795?qlookup=Hexadecanoic+acid%2C+2-hydroxy-1-%28hydroxymethyl%29ethyl+ester&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/1795?qlookup=Hexadecanoic+acid%2C+2-hydroxy-1-%28hydroxymethyl%29ethyl+ester&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/1796?qlookup=Hexadecanoic+acid%2C+2-hydroxy-1-%28hydroxymethyl%29ethyl+ester&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2082?qlookup=Z-%2813%2C14-Epoxy%29tetradec-11-en-1-ol+acetate&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2082?qlookup=Z-%2813%2C14-Epoxy%29tetradec-11-en-1-ol+acetate&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/2201?qlookup=Z-%2813%2C14-Epoxy%29tetradec-11-en-1-ol+acetate&offset=0&max=20&et=A
https://phytochem.nal.usda.gov/phytochem/activities/show/998?qlookup=Z-%2813%2C14-Epoxy%29tetradec-11-en-1-ol+acetate&offset=0&max=20&et=A
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22 24.68 Betulin C30H50O
2

442.4 8.36 It has a role as a 
metabolite, an antiviral 
agent, an analgesic, an 
anti-inflammatory agent 
and an antineoplastic agent

23 24.76 Stigmasterol C29H48O 412.4 0.38 Precursor of progesterone 
act as intermediate in the 
biosynthesis of androgens 
and 
estrogensAntiosteoarthritic, 
antihypercholestrolemic, 
cytotoxic, antitumor, 
hypoglycaemic, 
antimutagenic, antioxidant, 
anti-inflammatory, 
Analgesic.

24 24.94 Farnesyl bromide C15H25Br 284.1 2.20 Not known
26 25.08 .beta.-Amyrin 13.91 17 beta hydroxysteroid 

dehydrogenase inhibitor, 
Antiamyloid beta, 
AntoTGFbeta, Beta 
receptor agonist, Beta 
adrenergic receptor 
blocker, beta blocker, beta 
galactosidase inhibitor, 
beta glucuronidase 
inhibitor, ER beta binder

27 25.14 Germanicol C30H50O 426.4 14.19 Not known
31 26.06 Trilinolein C57H98O

6
878.7 0.44 Not known

32 29.51 1-Heptatriacotanol C37H76O 536.6 0.60 Antibacterial Lupeol: 
Anticancer, antiprotozoal, 
chemopreventive and anti-
inflammatory, 
Antimalarial,  Antiflu, 
Antiviral, antiprotozoal, 
Antioxidant, Anti-
inflammatory, 
Antiperoxidant, Antitumor 
and anticancer, Enzyme 
inhibitor, anti-
hypercholesterolemic 
effects.

CONCLUSION
The molecules shown in the GC MS profile of Euphorbia heterophylla do indicate its medicinal roles. 
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