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ABSTRACT

Objectives: To study the phytochemical analysis and antimicrobial compounds from fruits of Thespesia populnea.

Methods: The determination of antimicrobial activity of fruit extract was done by agar well diffusion method. Active compounds were extracted by
different solvent extraction methods. The presence of active compounds was confirmed by ultraviolet-visible spectrophotometry, Fourier transform
infrared spectroscopy and gas chromatography-mass spectrometry analysis (GC-MS).

Results: The active extract was identified by the GC-MS analysis and it was revealed that the presence of oleic acid, pentadecanoic acid, and

N-hexadecanoic acid.

Conclusion: This method adopted and extracted purified active metabolites and can be fruitfully employed for obtaining novel antibiotic compounds

to treat human pathogenic bacterial and fungal diseases.
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INTRODUCTION

Thespesia populnea is a large tree belongs to the family Malvaceae,
found in tropical and coastal regions of India. The tree grows to a height
of 15 m and its leaves are simple and heart shaped with a distinct tip.
Flowers are bisexual and yellow in color. Fruits are brown in color with
too many capsules. The tree yields valuable dark red wood and also an
oil from its seeds. The tree is able to grow in a wide range of soil pH
(6-7.5) in the coastal environments.

Various parts of the plants are found to possess useful medicinal
properties. The leaves are applied locally in swollen joints for their
anti-inflammatory effects and also for skin diseases, hepatitis, jaundice,
ulcers, wounds, psoriasis, scabies, and urinary tract infections. The
other diseases such as diabetes, cholera, cough, asthma, and guinea
worm infections [1]. The fruits of the plant are used in Ayurveda for
the control of diabetes [2]. The barks and flowers possess astringent,
hepatoprotective, and antioxidant activity [3]. Therapeutically active
principles are extracted from all parts of the plant body, but the
concentration of these components varies from part to part. Normally,
parts known to contain the highest concentration of the principles
are preferred to therapeutic purposes and it can either be the leaves,
stems, barks, roots, bulks, corms, rhizomes, woods, flowers, fruits or
the seeds [4].

Many medicinal plants possess diverse active principles and are useful
as curative in various human and animal diseases. The continuing use
of herbs in medicine reveals that the functional value and its necessity
in the future. In modern medicine, the importance of medicinal
plants is increasing with pharmaceutical and cosmetic industries and
progressively uses more plant sources of rural or untainted areas [5].

Four naturally occurring quinines are thespone, thespesone,
mansonone-D, and mansonone-H have been extracted from heart wood
of T populnea. The phytochemical study of bark of this plant reveals
that the presence of gossypol, tannin, acacetin, quercetin, coloring
matter, and leaf extract indicates the presence of lupeol, lupenone,

{-sitosterol [6]. The flowers of the same plant contained kaempferol,
kaemperol-7-glucoside and gossypetin. The fruit kernels of this plant
were reported to contain (-sitosterol, ceryl alcohol and a yellow
pigment, thespesin [7].

The aim of this study was to evaluate the antimicrobial activity of
dichloromethane, ethyl acetate, ethanol, and aqueous extracts of
T populnea fruits against bacterial and fungal strains of medical
importance.

METHODS

Collection and processing of sample

Fruits part of T populnea were collected from Sathyabama University,
Chennai, situated in the state of Tamil Nadu (PARC/2017/3333
by Professor P. Jayaraman). The healthy plant materials like fruits
were washed with running tap water followed with 0.1% of sodium
hypochlorite solution simultaneously and sterile distilled water for
about 5 minutes. After washing the healthy plant parts are shade dried
for 2 weeks and pulverized to coarse powder using electric mixer
grinder. The powder was then sieved to yield particle size of 50-150 mm
and stored in airtight bottles for further studies [8].

Compound extraction

The dried fruit powder was subjected to extraction using 250 ml of
solvents in the increasing order of polarity (dichloromethane, ethanol,
ethyl acetate, and water). Powders with solvent kept in a Soxhlet
extractor for 72 hrs. The aqueous extract was prepared by maceration
with distilled water for 24 hrs. The extracts were stored in airtight
containers in refrigerator below 10°C for further use [9].

Phytochemical characterization of extracts

The ethanol, ethyl acetate, and aqueous fruit extracts of T populnea
were used for qualitative phytochemical analysis. Phytochemicals such
as carbohydrates, proteins, flavonoids, tannins, phytosterols, glycosides,
saponins, phenols, terpenoids, and alkaloids were analyzed according
to the standard method [10].
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Antibacterial and antifungal activity

Antibacterial and antifungal assay was carried out by agar well diffusion
method [11] and it was evaluated by measuring the zone of inhibition.
Four different solvent extracts were tested against selected bacterial and
fungal strains. The test cultures were evenly spread over on agar plates
using a sterile cotton swab. The sterile wells were filled with 100 pl
of solvent extract solution. Bacterial test plates were incubated at 37°C
for 24 hrs and fungal plates were incubated at 28°C for 72 hrs and the
zones of inhibition were subsequently measured in mm. Ciprofloxacin
(5 pg/ml) and amphotericin B (10 pg/ml) was used as a positive control
and respective solvents served as negative control [12].

Identification of active compounds

The presence of active compounds was identified using ultraviolet-
visible spectrophotometry in the range from 200 nm to 400 nm. Fourier
transform infrared spectroscopy used to determine the groups of
compound in the spectral range of 4000-50 cm™. Gas chromatography-
mass spectrometry (GC-MS) method used to identify chemical
compounds present in the fruit extract [13,14].

RESULTS AND DISCUSSION

The collected plant was identified by Plant Anatomy Research Center
in Chennai named as T. populnea (L.) soland. ex correa and the serial
number was PARC/2017/3333 by Professor P. Jayaraman. After
the successful processing of the sample and hot Soxhlet extraction
of the fruit extract in investigation, the preliminary phytochemical
study revealed that ethanol, ethylacetate and aqueous extract of
T populnea (L.) contains carbohydrates, proteins, flavonoides, tannins,
glycosides, phenols, terpenoids, and alkaloids. Phytosterols and
saponins were absent in the extract shown in Table 1. Phytochemical
analysis of T populnea methanolic leaves extract has reported as
the presence of flavonoides, tannins, steroids, glycosides, saponins,
phenols, terpenoids, and alkaloids [15].
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Antibacterial and antifungal activity

The zone of inhibition obtained with different solvent fruit extracts
of T populnea shown in Table 2. Ethyl acetate extracts were found to
be having significant antibacterial activity against Escherichia coli,
Staphylococcus aureus, and Pseudomonas aeruginosa. Ethanolic and
aqueous extracts were found to be moderate and dichloromethane
found to be mild antibacterial activity. Ethanolic fruit extracts were
showed significant antifungal activity against Aspergillus niger and
ethylacetate extracts were showed against Aspergillus flavus Table 3.
As per [16] antimicrobial activity of fruit extracts of T populnea was
tested against organism S. aureus, E. coli, Bacillus subtilis, Pseudomonas
aeruginosa, A. niger, A. flavus, Candida albicans, and Salmonella typhi.

Identification of active compounds

The ethanolic fruit extracts were showed peak at 317 nm in
ultraviolet-visible spectrophotometry. It indicated that the presence
of active compounds in the extracts. The functional groups present
in the ethanolic extracts of fruit were identified by Fourier transform
infrared spectroscopy (Table 4 and Fig. 1). The compounds present
in the ethanolic fruit extract of T populnea were identified by
GC-MS analysis. The active principles with their retention time,
molecular formula, molecular weight, and peak area in percentage
are presented in Table 5. The result revealed that the presence of
17 major compounds (Fig. 2). Similar observation was reported [17]
in which the phytoconstituent rich ethanolic extract of Maranta
arundinacea (L.) subjected to GC-MS analysis revealed the presence
of 49 compounds. The results of the GCMS analysis provide 17 major
peaks determining the presence of phytochemical compounds with
different therapeutic activities.

CONCLUSION

In conclusion, the results of this study revealed that ethyl acetate and
ethanol extracts of T populnea fruits exhibited strong antimicrobial

Table 1: Phytochemical screening of fruit extract

S.N Phytoconstituents Ethanol Ethyl acetate Aqueous
1 Carbohydrates + + +
2 Proteins + + +
3 Flavonoids + + +
4 Tannins + + +
5 Phytosterols + - -
6 Glycosides + + +
7 Saponins - + +
8 Phenols + + +
9 Terpenoids + + +
10 Alkaloids + + +

-=absence, + = presence

Table 2: Antibacterial activity of fruit extract (100 png/ml) of T. populnea

S.N Test organisms Zone of inhibition (mm)
Dichloromethane Ethanol Ethyl acetate Aqueous Ciprofloxacin (5 pg/ml)
1 E. coli 8.5+0.50 12.5+0.50 12.8+0.75 11.5+0.50 15.5£0.50
2 S. aureus 12.5%0.50 10.5%0.50 13.5£0.50 10.5+0.50 14.5%0.50
3 P, aeruginosa 10.8+0.75 8.5+0.50 11.5+0.50 8.5+0.50 12.5+0.50

™

. coli: Escherichia coli, S. aureus: Staphylococcus aureus, P. aeruginosa: Pseudomonas aeruginosa, T. populnea: Thespesia populnea

Table 3: Antifungal activity of fruit extract (100 pg/ml) of T. populnea

S.N Test organisms Zone of inhibition (mm)

Dichloromethane Ethanol Ethyl acetate Aqueous Ampbhotericin B (10 pg/ml)
1 A. niger 11.5+0.50 12.8+0.76 10.5+0.50 8.5+0.50 20.5+0.50
2 A. flavus 10.5+0.50 11.8+0.76 13.5+0.50 10.5+0.50 18.5+0.50

A. niger: Aspergillus niger, A. flavus: Aspergillus flavus, T. populnea: Thespesia populnea
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Fig. 1: Fourier transform infrared spectroscopy analysis of ethanolic fruit extract

Table 4: Fourier transform infrared spectroscopy analysis of fruit extract

Bond Functional groups Frequency range/cm™
C=0 Alcohols, ethers, carboxylic acid, esters 1048
Cc=0 Alcohols, ethers, carboxylic acid, esters 1088
C-H Alkenes 1382
0-H Carboxylic acids 2728
C-H Alkanes 2899
0-H Carboxylic acids 2975
N-H Amines 3381

Table 5: Antimicrobial compounds identified in T. populnea by GC-MS analysis

Peak No Retention Name of the compound Molecular Mol. Area% Activity
time formula wt.
1 4.7 Oxime-methoxy-phenyl C,H,NO, 151 0.75 Antimicrobial
2 6.38 Monoethyl malonate monoamide C,H,0,N 131  0.68 Antibacterial
3 8.37 Ethanol, 2-{5,6-dimethyl benzimidazol, CQHQNSZ 195 4.50 Antimicrobial and anti-inflammatory
2-ethylthio}
4 9.37 Tetradecanoic acid C,H,.0, 228 1.56 Larvicidal [18] and antimicrobial [19]
5 14.4 Pentadecanoic acid C,H,,0, 242 550 Antimicrobial
6 14.85 Pentadecanoic acid, 13 methyl, methylester C,,H,,0, 270 1.92 Antifungal
7 15.73 N-hexadecanoic acid CH,H,,0, 256 1.32 Antimicrobial, anti-inflammatory [20],

antioxidant, hypocholesterolemic
nematicide, pesticide, 5-alpha
reductase inhibitor [21], potent
mosquito larvicide [22]

8 16.43 16-octadecanoic acid, 9-methyl, methyl ester  C H, .0, 296 2.48 Antimicrobial
9 17.1 Heptadecanoic acid, 16-methyl, methyl ester ~ C H. .0, 298 246 Antimicrobial
10 17.88 Octadecanoic acid C,H;0, 284 482 Antimicrobial and
anti-inflamatory [23]
11 18.33 6-methyl-5-0xo011-propenyl, 12, C,H,0, 226 240 Antibacterial
13-dioxa-tricyclo(,3,1,0!1,6)) tridecane,
8-carboxylic acid
12 19.07 4-piperideneethanol, a-ethyl, C,H,,NO,S 221 2.38 Antimicrobial
1-(2-indole-3-yethyl)
13 19.55 Oleic acid C,H,,0, 282 3.85 Antibacterial [24]
14 18.72 Methyl salicylate oHg0, 152 3.82 Antimicrobial
15 21.03 5-amino3-propyl salicylic acid C,H,NO, 153 2.21 Antifungal
16 21.6 Benzoic acid, 2-hydroxy, ethyl ether C,H,,0, 166  2.08 Antimicrobial
17 23.22 1,2-benzene dicarboxlic acid, C16H22 B 278 1.56 Anticancer
mono (2-ethylhexyl) ester
GC-MS: Gas chromatography-mass spectrometry, T. populnea: Thespesia populnea
activity against bacterial and fungal strains tested. The inhibitory prepare antimicrobial drugs for treating various bacterial and fungal
effect of this plant will be helpful to pharmacological industry to diseases.
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Fig. 2: Gas chromatography-mass spectrometry analysis of fruit extract
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