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ABSTRACT
Objective: The aim of this study is to evaluate the bioactive compound present in the leaves, root, flower, and stem by gas chromatography (GC)
analysis. Novel drugs are isolated from plants against human diseases.

Methods: The plant parts (leaves, stem, flower, and root) were collected, washed, shade dried, and powdered, and the methanol extracts of all plant
parts were prepared by Soxhlet reflux method. The methanolic extracts were analyzed for the identification of phytochemical compounds present
in the Hamelia patens plant parts using GC-mass spectrometry (MS) matched by the National Institute of Standards And Technology-11 library and
Willey 8 library.
Results: The bioactive fraction on GC-MS analysis revealed a chromatogram showing highest peaks. Methanol extracts of H. patens leaf are found
to possess a wide range of saturated and unsaturated aliphatic hydrocarbons and their isomers such as 2,3-dihydro-3,5-dihydroxy-6-methyl4H-pyran (1.77%), 1,3-propanediol, 2-ethyl-2-(hydroxymethyl) (3.06%), mome inositol (18.22%), pentadecanoic acid (1.66%), and squalene
(11.47%). GC-MS analysis revealed chromatogram, showing that the highest peaks of H. patens stem are methyl salicylate (3.41%), 2-amino-9-(3,4dihydroxy-5- hydroxymethyl) (9.53%), mome inositol (63.73%), and squalene (1.07%).
Conclusion: Isolation of such bioactives and their use as therapeutic target is the prime motto of our research to isolate novel bioactive that can used
as potential therapeutic agents.
Keywords: Gas chromatography, Methanol extract, Bioactive, Therapeutic agent, National Institute of Standards And Technology, Willey.
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INTRODUCTION
Plants have been a key source of quality medicines for thousands of
years. Knowledge of the secondary metabolites and volatile matter
released by plants, play important role in drug discovery [1]. When
gas chromatography is coupled to mass spectrometry (GC-MS),
additional information takes place about molecular mass, elemental
composition (when high-resolution MS is used), functional groups, and
in certain cases, molecular geometry and spatial isomerism of each
separated complex [2]. Natural sources of herbal medicines are more
protective, safe, biodegradable, fewer side effect than artificial and
synthetic remedies because the phytochemicals in the plant extract
target the biochemical pathway. The unknown organic compounds in
a complex mixture can be resolute by matching the spectrum of the
test sample with reference spectra. H. patens Jacq. is generally known
as scarlet bush or firebush. It is a perennial shrub or small tree. This
plant is used in folk medicine against a range of ailments. The plant
possesses analgesic, antiseptic, anti-inflammatory, febrifuge, and
refrigerant properties. Firebush is used in herbal medicine to treat
athlete’s foot, skin lesions and rash, insect bites, nervous shock,
inflammation, rheumatism, headache, asthma, and dysentery [3]. GC
is a predictable technique to discover out how many components and
in what proportion they are present in a composite mixture of volatile
compounds.
Many plants contain many pure drugs those are very useful for the
dangerous diseases [4]. Synthetic medicines for some diseases are
so expensive unaffordable by poor people and not available for
everywhere and approachable the normal people. If these active
elements are finding in the plants, herbal medicines can sometimes
grow and produce easily by the people at a lower cost [5].

Ayurveda strains the use of plant-based medicines and treatments .
Chinese medicine is more acceptable than ayurvedic medicine. This is
due to the level after Chinese people migrating to additional countries
they still follow their own culture. And also, the Chinese people
wherever in the world are dynamically contributing in export and
import of their medical system. GC-MS is a hyphenated system which
is a very compatible technique and the most frequently used technique
for the identification and quantification idea. The unknown organic
compounds in a complex mixture can be determined by analysis and
also by matching with the spectra with reference spectra [6]. Many
medicinal plants are an affluent resource of secondary metabolites
such as alkaloids, phenol, cardiac glycosides, flavonoids, and tannins;
furthermore, terpenoids are determined by GC and also by mass
spectrum [7]. Natural medicines are secured than synthetic medicines
since the phytochemicals in the plant extract purpose the biochemical
pathway [8].
METHODS

Preparation of plant part extracts for analysis
The sample of H. patens plant was collected from Sitapura, Jaipur, and
was identified from the botanist of Rajasthan University, the RUBL
no. is 206311. Plant Soxhlet extraction, the oldest and conventional
method of extraction of bioactive substances from natural sources,
was employed for extract preparation [9]. 100 g of air leaf, stem,
flower, and root powder is extracted with the hot extraction method
in Soxhlet [7]. The solution of extracted was filtered through the
Wattman filter paper. The plant part extracts were evaporated to the
elimination of excessive solvents from the powder. Pure compounds
are identified with GC-MS analysis, these extracts were stored in dry
place [10].
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Fig. 1: Graphical presentation of bioactive compounds from the methanol extract of Hamelia patens leaf extract

Fig. 2: Graphical presentation of bioactive compounds from the methanol extract of Hamelia patens stems extract
Table 1: Phytocomponents identified in the methanol leaf extracts of H. patens
S. No.

RT

Area

Area %

Compound name

1
2
3
4
5
6
7
8
9
10
11
12

4.295
5.19
9.261
10.302
10.992
11.416
11.732
12.642
13.210
14.677
15.072
16.543

525828
1196682
2065405
351926
327296
400995
11333072
12306114
675077
287849
1119277
1684865

0.78
1.77
3.06
0.52
0.48
0.59
16.78
18.22
1.00
0.43
1.66
2.49

1,3,5‑triazine‑2,4,6‑triamine
2,3‑dihydro‑3,5‑dihydroxy‑6‑methyl‑411‑pyran
1,3‑propanediol, 2‑ethyl‑2‑(hydroxymethyl)
Carbazic acid, 3‑pentyledene‑, methyl ester
9‑Eicosene, (E)‑
1,2 ,4‑trimethoxy‑5‑[(1e)‑1‑propynyle] benzene
1,3,4,5‑tetramethoxy‑cyclohexanecarboxylic acid
Mome inositol
2 6 10‑trincethyl, 14‑ethylene‑14‑pentadecne
hexadecanoic acid, Methyl ester
Pentadecanoic acid
2-11-hexadecane-1-ol- 3 7 11 15-tetramethyl-2hexadecen-1-ol
(ZZ)‑69‑Cis‑3:4‑Epdxy‑Nonadecadelene
Tetradecanedioic acid: Dal: Ethyl ester
Hexadecane, 2,6,10A 4‑Tetraivie
Squalene
2‑methyloctacosane
dl-alpha-tocopherol acetate
41‑1‑Indolo[2,3‑A] Pyrano[3,4‑G]‑quinolizine (DX)
Ergost‑5‑En‑3‑Cil, (3.Beta, 24R)‑
Gamma‑sitosterol
Mitrajavine

13
14
15
16
17
18
19
20
21
22

16.230
12.417
21.506
23.010
23.200
28.343
30.081
30.919
33.512
39.843

RT: Retention time, H. patens: Hamelia patens

1766176
92164
133399
7748216
280165
1443990
7995960
1225988
3166119
9456458

Preparation of extracts for GC-MS analysis
The dried extract of H. patens was dissolved in absolute methanol
(1 mg/ml). 10 ml of this sample was then injected for GC-MS analysis.

Interpretation of mass spectrum analysis
The methanol extracts of H. patens were used for the identification
of various bioactive compounds present. Samples were prepared
accordingly for analysis; mixture was filtered properly to get crystalfree sample. The homogeneous solution was collected in Eppendorf
after testing it with microinjection. Finally, samples were handed over
to the head of respective instruments at JNU, where samples were
loaded in injector and processed. Chromatogram with compounds
detected in solvent was known.

2.62
0.14
0.20
11.47
0.41
2.14
11.84
1.82
4.69
14.00

The samples of plant parts were analyzed in GCMS-QP2010 plus
commencing the Delhi University, India. A sample of methanol extract
was injected at temperature 260°C with the split ratio of 10:0, and the
temperature in initial time is 100°C and it reached at 250°C for the
5 minutes and 280°C temperature was hold for 69.98 min. The column
flow is 1.21 mL/min and total flow is 16.3 ml/min. The identification of
secondary metabolite bioactive compounds with the matching of mass
spectra of standards WILLEY 8 library and National Institute of Standards
and Technology (NIST) 11 library. The name, structure, and molecular
weight (MV) of compounds were ascertained with the standards.
Chromatograms depict the number of peaks detected in solvent.
Peaks confirm the presence of different compounds with a respective
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Table 2: Phytocomponents identified in the methanol stem extracts of H. patens
S. No.

RT

Area

Area %

Name

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

4.290
5.219
5.917
9.541
11.637
11274
14.682
15.086
16357
16.426
16.812
21009
26.845
28.329
30.894
31.761
31495

402906
421718
3107625
2697818
966400
58137529
70.2047
2095725
706727
622050
2331850
972863
1443354
402651
2107678
752748
3935130

0.44
0.46
3.41
9.53
1.06
63.73
0.78
2.30
0.77
0.69
2.56
1.07
1.58
0.44
2.31
0.83
4.31

1,3,5‑triazine‑2,4 ,6‑triamine
4H‑Pyraa‑4‑one, 2,3‑dthydro‑3,5‑clitc.idroKy‑6‑methyl
Methyl salicylate
2‑amino‑9‑(3,4‑dihydroxy‑5‑hydroxymethyl)
1,3,4,5‑tetrahydroxy‑cyclohexanecarboxyl
Moms inositol
Hexadecanoic acid methyl ester
Decanoic acid
9,12‑Octadecadienoic acid
9,1215‑Octadecadienoic acid
9‑Ocinclecenal (Z)
Squalene
Methyl 2-oxooctadecanoate
d1‑alpha‑tocopherol
Ereast‑5‑en‑3‑oL (3.beta)
Stigmasterol
Stigmast‑5‑En‑3‑Ol, (3, Beta, 24S)

RT: Retention time, H. patens: Hamelia patens

S.NO

Compound name

1

Mome inositol

2

Squalene

3

Gamma‑sitosterol

4

Mitrajavine

5

Pentadecanoic acid

6

9‑Octadecenoic acid

7

Ergost 5‑en‑3‑ol (3, beta)

8

Stigmast‑7‑en‑3‑ol

Table 3: Major compounds identified by GC MS in H. patens
GC‑MS chromatogram

Structure
_

_

RT: Retention time, H. patens: Hamelia patens, GC‑MS: Gas chromatography‑mass spectroscopy

retention time (RT), and the area covered by the peaks is directly
proportional to the amount of compound present in the solvent. The
peaks were selected and compared with standard, which automatically

generated the list of compounds. The identification of compounds was
confirmed the mass spectroscopy date with date obtained from the
literature.
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RESULTS
Identification of compounds
The results pertaining to the GC-MS analysis leads to the identification
131 compound from the GC fractions of the methanol extracts of
H. patens leaf, stem, flower, and root, respectively. The identification
of phytocompounds was based on the MV, molecular formula, RT, and
peak area % (concentration). It is indicating the compound comprises
any medicinal property. The GC mass spectrum of the samples was
interpreted according to standard database of NIST having 2,00,000
patterns. The various components present in the methanol extracts of
H. patens as detected by GC-MS analysis are presented in Tables 1 and
2. Analysis of bioactive compounds with the spectroscopy technique
of GC-MS showed the data, which are confirmed, with the library data
at further stage. With the knowledge of MV, the compound is easily
detected and finds out its elemental position.

H. patens leaf extract
The bioactive fraction on GC-MS analysis revealed a chromatogram
showing highest peaks; accordingly, Fig. 1 represents the total ion
chromatogram of methanol of H. patens. Methanol extract of H. patens leaf
is found to possess a wide range of saturated and unsaturated aliphatic
hydrocarbons and their isomers such as 2,3-dihydro-3,5-dihydroxy-6methyl-4H-pyran (1.77%), 1,3-propanediol, 2-ethyl-2- (hydroxymethyl)
(3.06%), 1,3,4,5-tetrahydroxy-cyclohexane carboxyl (16.78%), mome
inositol (18.22%), pentadecanoic acid (1.66%), squalene (11.47%),
4H-Indalo (2,3-A)-pyrano (3,4-G)-quinolizine (11.84%), and mitrajavine
(14.00%) (Table 1).
H. patens stem extract
The bioactive fraction on GC-MS analysis revealed a chromatogram
showing highest peaks of major compound in crude; accordingly,
Fig. 2 represents Methyl salicylate (3.41%), 2- Amino-9- (3,4-dihdroxy-5hydroxymethyl) (9.53%), Mome inositol (63.73%), Pentadecanoic acid
(2.30%), 9-octadecenol (2.56%), Squalene (1.07%), Formosanan16-carboxylic acid – (1.58%), Ergost-5- en-3-ol, (3,beta) (2.31%) and
Stigmast-5-en-3-ol (4.31%) (Table 2).
DISCUSSION

Evaluation of the methanol extracts of H. patens leaves, stem, and root
powder showed positive outcomes for the majority of phytochemical
constituents. According to the results, identified compounds are
medicinally very important and they are helpful for the cure of many
infections. The most of the compounds identified in this study belong
to saturated and unsaturated aliphatic hydrocarbons, and their isomers
are known to have antibacterial and antifungal properties. The activity
of compounds was recognized from the Dr. Duke’s Phytochemical and
Ethnobotanical Databases [11] and is given in Tables 1-3.

grams of plant material is necessary. The significance of the study is
due to the biological action of a number of compounds [13].
Few of the compounds reported by the author were the first report from
this plant. Further, isolated compounds and their proper bioactivity
screenings are also in process. These identified phytocompounds are
presumed to the responsible for eliciting the traditional activity of
H. patens.
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