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Abstract
Alternanthera sessilis is the most predominant diseased weed of Devarapalli Mandal West Godavari District, Andhra
Pradesh, India. Alternaria perpunculata is the causal organisms for the infestation of the A.sessilis leaves. The
objective of the present study was to investigate the compounds present in the fungi Alternaria perpunculata fungi
isolated from Alternanthera sessilis diseased leaves through Gas Chromatography-mass spectrometry (GCMS) .
Based on the peak area, retention time molecular weight, molecular formula, chemical structure s and its properties
they were identified. The study revealed that it showed the presence of fifteen compounds. The major compounds
are 4-Hexyl-1-(7-methoxycarbonylheptyl)bicyclo[4.4.0]deca-2,5,7-triene(26.8%) Diethyl Phthalate(17%) and oleic
acid. They can be used as plant metabolites, antioxidants, plasticizer etc.
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Introduction
Alternanthera sessilis is one of the common weeds
available in the paddy fields. It is the most
predominant diseased weed of Devarapalli Mandal
West Godavari District, Andhra Pradesh, India.
Alternanthera sessilis, belongs to the family
Amaranthaceae; often known as joy weed and
dwarf copper leaf. “This isapioneerspecies
typically growing on disturbed parts of a variety of
wetland habitats, often in species-rich associations
with a range of other aquatic and wetland plants” 1.
It is a tropical weed that can grow in all types of
soil. The plant is a perennial herb that roots at the
nodes and grows low to the ground. The stem is
herbaceous, weak and cylindrical with sessile
leaves and small axillary sessile heads of flowers.
A.sessilis is a leafy vegetable consumed by local
people and is used for its medicinal benefits. “A
decoction of A. sessilis is recommended as an

herbal remedy to treat wounds, flatulence, nausea,
vomiting, cough, bronchitis, diarrhea, dysentery
and diabetes. Its root can relieve inflamed
wounds” 2.It is used as a local medicine often in
mixtures with other medicinal plants, to treat
hepatitis, tight chest, bronchitis, asthma and other
lung troubles. The leaves and shoots boiled and
drunk as antihypertensive remedy3.
The main objective of the study is to focus on the
Gas Chromatography-mass spectrometry (GCMS)
analysis of the fungi that has been isolated from
diseased leaves of A.sessilis. The plant has reddish
pink colored mostly circular, spots on the leaves.
They appear first as spots and later turns into
holes or sometimes the entire leaf becomes yellow
resulting in death of the leaves. The infected
portions of the leaf were isolated aiming to
identify the causal organism. It was observed that
the fungi Alternaria
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perpunculata is the causal organisms for the
infestation of the A.sessilis leaves.
The present study aims to analyze the chemical
constituents of Alternaria perpunculata fungi
using Gas Chromatography-mass spectrometry
(GCMS) analysis isolated from A.sessilis.
Material And Methods
Collection of the plant material
The infected leaves of the plant A.sessilis were
collected during kharif cropping season (julyoctober) from the paddy fields of Devarapalli
Mandal West Godavari District, Andhra Pradesh,
India. Devarapalli is situated in 17°1′48″ N,
81°22′12″ E. Paddy is the main staple food of this
area and these fields are infested with large
number of weeds that causes heavy losses to the
production of rice. The collected samples were
brought to the laboratory of Department of
Botany, Andhra University at Visakhapatnam and
subjected to analysis. Fresh plant materials of
infested leaves were used for isolation to reduce
the risk of contamination.
Isolation and inoculation of the fungi from
A.sessilis leaves
The sample leaves that are collected were washed
thoroughly under running tap water to remove
soil particles. The diseased portions of the leaves
were cut into small bits. The leaf samples were
surface sterilized by sterile distilled water
followed by 70% ethyl alcohol and then rinsed
with sterile distilled water for 2-3 times. Finally
the leaf bits were washed with 0.01% mercuric
chloride for 30 seconds followed by washing with
sterile distilled water. The sterilized leaf segments
were placed on the Potato sucrose agar (PDA)
plates supplemented with 1% streptomycin
sulphate and allowed to grow the fungal pathogen
on it. The Petri dishes were incubated at 24- 26 °C
till the mycelia start growing from the infected leaf
bits. Pure fungal cultures obtained from the leaf
bits were maintained for harvesting the spores
and these spores are observed under microscope.
The spores of the fungal pathogen were studied
and identified as Alternaria perpunculata is the
causal organism for the infection of the A.sessilis
leaves.
Production and extraction of secondary
metabolites from the isolated fungus
The fungus Alternaria perpunculata were cultured
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in 1000 ml borosil flasks containing 500ml of
Potato sucrose broth (PSB) and is incubated at 2426 °C for 30 days. The incubated flasks are
periodically shaked. After incubation the cultured
broth was filtered using muslin cloth in order to
separate the mycelium. Secondary metabolites
were extracted by soxhlet extraction procedure
using ethyl acetate as organic solvent. After
extraction, distillation process is carried out to
separate the organic solvent i.e ethyl acetate.
Solvent was evaporated and the resultant
compound was dried in rotator vacuum
evaporator to yield the crude metabolite 4.
Gas
chromatography-mass
spectrometry
(GCMS) analysis of the extract
The GC-MS analysis was carried out by SAIF at the
Indian Institute of Technology (IIT) Madras. The
Gas Chromatography-mass spectrometry (GC-MS)
analysis of the fungal extract was made using
Agilent Model 8890 GC system with single
Quadrupole Mass Spectrometer (5977 B MSD)
analyzer It is used for the separation and
identification of thermally stable volatile
compounds. The GC consists of split/splitless
42
injectors columns. GC oven temperature is near
ambient -450°C. The area repeatability is <0.5%
and Retention time repeatability is < 0.008%.
About 1 μl of the ethyl acetate extract was injected
into the Gas Chromatography-mass spectrometry
(GC-MS) using a micro syringe and the scanning
were done for 50.643 min. The temperature range
used is -60°C - 325°C, and the average velocity is
40.402cm/sec. The compounds eluted from the
column and enter a detector that could generate
an electronic signal wherever a compound was
detected. While the instrument was run, the
computer generated a graph from the signal called
Chromatogram. Each of the peaks in the
chromatogram represented the signal created
when a compound eluted from the gas
chromatography column into the detector. The Xaxis showed the RT and the Y-axis measured the
intensity of the signal to quantify the component
in the sample injected [5]. Compounds were
identified by comparing their spectra to NIST
spectral library.
Results
The Gas Chromatography-mass spectrometry (GCMS) analysis from the ethyl acetate extract of
Alternaria
perpunculata
isolated
from
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Alternanthera sessilis diseased leaves detected the
existence of fifteen chemicals. The studies on the
compounds obtained in GC-MS analysis with their
Molecular formula, Molecular weight, and
retention time (RT) and peak area % are shown in
S.N
o

1.

2.

3.

Table 1. The GCMS chromatogram of the different
peak of the compounds detected was given in fig
(1), and different peaks of the analyzed
compounds are represented in fig (2-14).

Table 1: GCMS analysis of the fungus Alternaria perpunculata an isolate of A.sessilis
Compound
Retentio Molecul
Structure
Molecul
Are
Pea
Activit
Name
n time ar
ar
a
k
y
(RT)
formula
weight
are
In min
(g/Mol)
a
(%)
Cyclohexene,
6.200
C12H20O
180.29
158
4.0
1,5,5-trimethyl995
2
6-acetylmethyl
.54
2

Tetradecane,
2,6,10-trimethyl

6.313

Boldione

8.357

C17H36

C19H24O2

240.467
7

273
901
.82
7

6.9
2

284.39
241
935
.39
6

6.1
1

Steroid
hormo
ne

4.

5.

Bicyclo[4.4.1]un
deca-1,3,5,7,9pentaene

11.164

Diethyl
Phthalate

18.315

C11H10

142.20
332
538
.07
8

C12H14O4

222.24
673
285
.02
1

6.

8.4
0

17.
00

22.603
Undec-10-ynoic
acid,
dodecyl
ester

7.
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C23H42O2

350.6

teratog
enic
agent,
a
neurot
oxin
and a
plastici
ser.
-

24.672

122

3.0
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C23H36O4

Phthalic
acid,
butyl undecyl
ester

8.

26.010

C17H24O3

376.5

276.4

7,9-Di-tertbutyl-1oxaspiro(4,5)de
ca-6,9-diene2,8-dione
9.

416
.44
8
151
660
.91
4

9
-

3.8
3

Antiox
idant
710
07.
377

27.085
C21H38O2

1.7
9

322.5
-

10.

Cyclopropanepr
opionic acid, 2[(2decylcycloprop
yl)methyl]-,
methyl ester

27.
085
27.710

310.5
C20H38O2

11.

12.

cis-13Eicosenoic acid

Acetic acid, 3hydroxy-6isopropenyl4,8a-dimethyl1,2,3,5
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13.

9-octadecenoic
acid,
2,2,2trifluoroethyl
ester

588
32.
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1.4
9
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14.

34.086
C18H34O2

Bicyclo[4.3.0]no
nan-7-one, 1-(2methoxyvinyl)15.

282.5
35.162
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4-Hexyl-1-(7methoxycarbon
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356
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.53
6
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8.9
9
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8

2.9
8
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Fig. 1: GC-MS chromatogram of Ethyl acetate extract of Alternariaperpunculata
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Fig. 2: Mass spectrum of Cyclohexene, 1,5,5-trimethyl-6-acetylmethyl present in A.perpunculata
using GC-MS analysis.

Fig. 3: Mass spectrum of Tetradecane, 2,6,10-trimethyl present in A.perpunculata using
GC-MS analysis.
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Fig. 4: Mass spectrum of Boldione present in A.perpunculata using GC-MS analysis.

Fig. 5: Mass spectrum of Bicyclo [4.4.1] undeca-1, 3, 5,7,9-pentaene present in A.perpunculata
using GC-MS analysis.

Fig. 6: Mass spectrum of Diethyl Phthalate present in A.perpunculata using GC-MS analysis.

Fig. 7: Mass spectrum of Undec-10-ynoic acid, dodecyl ester present in A.perpunculata using GC-
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MS analysis.

Fig. 8: Mass spectrum of Phthalic acid, butyl undecyl ester present in A.perpunculata using GC-MS
analysis.

Fig. 9: Mass spectrum of 7,9-Di-tert-butyl-1-oxaspiro(4,5)deca-6,9-diene-2,8-dione present in
A.perpunculata using GC-MS analysis
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Fig. 10: Mass spectrum of Cyclopropanepropionic acid, 2-[(2-decylcyclopropyl)methyl]-, methyl
ester present in A.perpunculata using GC-MS analysis.

Fig. 11: Mass spectrum ofcis-13-Eicosenoic acid present in A.perpunculata using GC-MS analysis.

Fig. 12: Mass spectrum ofAcetic acid, 3-hydroxy-6-isopropenyl-4,8a-dimethyl-1,2,3,5 present in
A.perpunculata using GC-MS analysis.
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Fig. 13: Mass spectrum of9-octadecenoic acid, 2,2,2-trifluoroethyl ester present in A.perpunculata
using GC-MS analysis.

Fig. 14: Mass spectrum ofBicyclo[4.3.0]nonan-7-one, 1-(2-methoxyvinyl) present in
A.perpunculata using GC-MS analysis.

Fig. 15: Mass spectrum of Oleic Acid present in A.perpunculata using GC-MS analysis.
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Fig. 16: Mass spectrum of 4-Hexyl-1-(7-methoxycarbonylheptyl)bicyclo[4.4.0]deca-2,5,7-triene
present in A.perpunculata using GC-MS analysis.
Discussion
The ethyl acetate extract of Alternaria
perpunculata showed major peaks in the GC-MS
chromatogram. Fifteen compounds were observed
in the GCMS analysis by having different retention
time. The detected compounds were compared
with NIST data base for confirmatory compound
structure match. The results revealed that 4Hexyl-1-(7methoxycarbonylheptyl)bicyclo[4.4.0]deca-2,5,7triene compound showed the presence of 26.8%
which is highest among all. It is plant metabolite
and antioxidant. Diethyl Phthalate is 17% which is
used a teratogenic agent, a neurotoxin and a
plasticiser. It also shows the presence of important
omega-9 fatty acid i.e oleic acid which is used to
reduce the cholesterol for preventing heart
diseases.
Conclusion
The presence of various compounds justifies the
use of Alternaria perpunculata isolated from
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Alternanthera sessilis in various elements as plant
metabolites, antioxidants, plasticizer, and also for
heart diseases.
Alternanthera sessilis is a common plant in the
study area. Thus, the GC-MS analysis of ethyl
acetate extract of Alternaria perpunculata showed
a highly complex profile containing approximately
fifteen components. This study may be useful to
further explore the pharmacological and
biosynthetic activity of the plants.
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