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ABSTRACT
Objective: The objective of this study is to analyze the bioactive compounds of the ethanolic leaf extract of Acacia caesia using gas chromatographymass spectrometry (GC-MS) method and also screen the in vitro cytotoxic activity against HeLa-E 72 cancer cell line.

Methods: The present research was carried out using GC-MS analysis, while mass spectra of the compounds found in the extract were matched with the
National Institute of Standards and Technology and Wiley library. Cytotoxicity was assessed with 3-[4,5-dimethylthiazol-2-yl]2,5-diphenyltetrazolium
bromide assay, and cellular morphological alterations were studied using phase contrast inverted light microscope of 400×. The ethanol extract of
A. caesia was screened for their cytotoxicity at different concentrations (12.5–200 μg/ml), to determine the mean percentage (%) cell viability.
Results: The results of GC/MS analysis showed the presence of 41 major compounds. In terms of percentage amounts, 1,8-diphenyl-3,4,10,11tetrahydro[1,4]dioxino[2,3-g:5,6-g’]diisoquinoline, 6-(chloromethyl)-4-(3,4-dimethoxy-2-(phenylmethoxy)-phenyl)-3-methyl-2-yridinecarboxylate,
and 2’,4’,6’-Trinitro-5’-phenyl-1,1’:3’,1”-terphenyl were predominant in the extract and have the property of antioxidant, antidepressant potential,
antibacterial activity, cytotoxic, diabetic, and induced brain activity. The results of cytotoxicity at highest concentration (200 μg/ml) of the cells
became rounder, shrunken and showed signs of detachment from the surface of the wells denoting cell death.
Conclusions: From this study, it is obvious that A. caesia leaf extracts contain various bioactive constituents with a wide range of medicinal properties
which is used to treat multiple disorders and it also gives a detailed insight about the phytochemical profile which could be exploited for the
development of plant-based drugs. Further, the ethanolic extract of A. caesia exhibits potent cytotoxic activity against HeLa-E 72 cell line.
Keywords: Acacia caesia, Gas chromatography-mass spectrometry analysis, Cytotoxic, Bioactive compounds.
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INTRODUCTION
India is the principal producer of medicinal aromatic herbs and is aptly
called the botanical arboretum of the world [1]. Plants are capable of
synthesizing an overwhelming variety of low-molecular weight organic
compounds called secondary metabolites, usually with unique and
complex structures. The most vital bioactive constituents of the plants
are alkaloids, tannins, flavonoids, and phenolic compounds. A lot of
metabolites have been found to possess interesting biological activities
and find applications, such as pharmaceuticals, insecticides, dyes,
flavors, and fragrances. Plants used for traditional medicine contain a
wide range of substances that can be used to treat chronic as well as
infectious diseases [2]. Medicinal plants are at curiosity to the field of
biotechnology as well as most of the drug industries depend on plant
parts for the future production of pharmaceutical compounds [3].
Acacia caesia is a locally used medicinal plant species belonging to
Mimosaceae family. It is an armed woody straggling shrub generally
inhabiting the foothills of Western Ghats of Coimbatore District and
Erode District, Tamil Nadu, India. The local name of the species is “Kari
indu or Indamul.” It is commonly known as “Babool” in India. It is highly
valuable plant which is used for the treatment of skin, sexual problems,
wound, stomach, and tooth problems. Still, many herbal products
derived from Acacia species are sold in markets in pure or mixed
forms such as babool toothpaste, Ayur shampoo, and Nyle shampoo.
All Acacias are suitable materials for fuel, forage, soil fertility, and soil
conservation [4,5]. In Indian systems of medicine, A. caesia is a strong
antioxidant medicinal plant.
Extraction is the main step for the recovery and isolation of bioactive
phytochemicals from plant materials, before component analysis [6]. In

the past few years, gas chromatography-mass spectrometry (GC-MS) has
become firmly established as a key technological platform for secondary
metabolite profiling in both plant and non-plant species [7,8]. GC-MS is
a method that combines the features of gas-liquid chromatography and
MS to identify different substances within a test sample. However, few
reports are available with respect to the pharmacological properties
of the study plant. Keeping this in view, the present study has been
undertaken to investigate the in vitro cytotoxic activity and identify the
phytoconstituents present in the ethanolic leaf extract of A. caesia using
GC-MS analysis.
METHODS

Collection and identification of plant material
The fresh leaves of A. caesia were collected from the Maruthamalai Hill
(arid; 540 m above msl; dry deciduous forest), Coimbatore District
(a part of the Western Ghats of Western Tamil Nadu) (Plate 1). The
collected study plant was identified with the help of the existing
floras [9-11] and compared with type specimens available in the
herbarium of the Botanical Survey of India, Southern Circle, Tamil Nadu
Agricultural University Campus, Coimbatore, Tamil Nadu (Voucher
specimen No. BSI/SRC/5/23/2015/TECH/343).
Preparation of extract
The leaf was shade dried, and it was made as a powder using electrical
blender. About 500 g of coarse powder of shade-dried leaves of A. caesia
was extracted successively with ethanol (78.5°C) in Soxhlet extractor
for 6 h. The solvent extract was concentrated and vacuum dried. The
obtained extract was stored in a desiccator for further GC-MS and
in vitro cell line studies.
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absorbance at 570 nm using microplate reader. The percentage of cell
viability was then calculated with respect to control as follows:

The ethanolic extract was subjected to GC-MS analysis on the
Percentage of
instrument-THERMO MS DSQ II–TR, 5-MS capillary standard nonAbsorbance of treated cell
polar column, and the GC-MS trace =
ultra version 5.0 software
× 100
cell viability
 Cell proliferation in 
employing the following conditions: ZB x 5 MS Capillary standard


comparison to control 
Non-polar column (30 mm×0.25 mm ID×1 μM df, composed of 100%
Absorbance of control cell 


dimethylpolydiloxane). Initially, oven temperature was maintained
will be counted as


at 70°C for 2 min, and the temperature was gradually increased up
 positive samples

to 260°C at 6°C/Min and 1 μL of sample was injected for analysis.
Helium gas 99.995% of purity was used as a carrier gas as well as a
Observation of cell by phase contrast microscope
eluent. The flow rate of helium gas was set to 1 mL/min. The sample
Media were removed from the ethanolic extract and treated cells were
injector temperature was maintained at 260°C, and the split ratio is 6
washed with PBS. They were observed by phase-contrast inverted
throughout the experiment periods. The ionization mass spectroscopic
microscope of 400×. The morphological changes were observed in
analysis was done with 70 eV. The mass spectrum was recorded for the
HeLa-E 72 cell line.
mass range 40–1000 m/z for about 38.53 min.
Identification of compounds
The identification of compounds was based on the comparisons of their
mass spectra with NIST Library 2008, WILEY8 and FAME [12]. Mass
spectrum of individual unknown compound was compared with the
known compounds stored in the software database libraries. The name,
molecular weight, and components structure of test material were
ascertained.
In vitro cytotoxicity studies

Cell line
The human cervical cancer cell line (HeLa-E 72) was obtained from
the National Center for Cell Science (NCCS), Pune, and grown in Eagles
Minimum Essential Medium containing 10% fetal bovine serum (FBS).
The cells were maintained at 37°C, 5% CO2, 95% air, and 100% relative
humidity. Maintenance of culture was passage weekly, and the culture
medium was changed twice a week.

Cell treatment procedure
The
monolayer
cells
were
detached
with
trypsinethylenediaminetetraacetic acid to make single cell suspension. Viable
cells were counted by trypan blue exclusion using a hemocytometer
and diluted with medium containing 5% FBS to give a final density of
1×105 cells/ml. One hundred microlitres per well of cell suspension
were seeded into 96-well plates at plating density of 10,000 cells/well
and incubated to allow for cell attachment at 37°C, 5% CO2, 95%
air, and 100% relative humidity. After 24 h, the cells were treated
with serial concentrations of the test samples. They were initially
dissolved in neat dimethylsulfoxide (DMSO), and an aliquot of the
sample solution was diluted to twice the desired final maximum
test concentration with serum-free medium. Additional four serial
dilutions were made to provide a total of five sample concentrations.
Aliquots of 100 µl of these different sample dilutions were added to the
appropriate wells already containing 100 µl of medium, resulting in
the required final sample concentrations. Following sample addition,
the plates were incubated for an additional 48 h at 37°C, 5% CO2, 95%
air, and 100% relative humidity. The medium containing without
samples were served as control, and the triplicate was maintained for
all concentrations.

RESULTS AND DISCUSSION

GC-MS analysis
The components present in the ethanolic leaf extract of A. caesia were
identified by GC-MS analysis. The GC-MS chromatogram of the number
of peaks of the compounds detected is shown in Fig. 1. This analysis
reveals the presence of phytoconstituents belonging to the type-acids,
esters, alcohols, and ether group. Phytocomponents identified from
the ethanolic leaf extract of Acacia caesia leaves by GC-MS analysis
and Mass spectrum and compound structure of phytocomponents
identified by GC-MS in ethanolic leaf extract of Acacia caesia were given
in Table 1 and 2. The identified compound bioactivities were predicted
using Dr. Duke’s Phytochemical and Ethnobotanical Databases [13].
The spectrum profile of GC-MS confirmed the presence of 10 major
peaks with retention time 36.71, 34.61, 29.46, 26.94, 23.82, 17.96,
13.14, 10.35, 8.66, and 5.83, respectively (Fig. 1).
Tables 1 and 2 list the major phytocomponents, their molecular
formula, molecular weight, probability percentage, chemical
structure, and biological activities obtained through the GC-MS study

Plate 1: Habit of Acacia caesia in blooming stage

3-[4,5-dimethylthiazol-2-yl]2,5-diphenyltetrazolium bromide (MTT)
assay
MTT is a yellow water-soluble tetrazolium salt. A mitochondrial enzyme
in living cells, succinate-dehydrogenase, cleaves the tetrazolium ring,
converting the MTT to an insoluble purple formazan. Therefore, the
amount of formazan produced is directly proportional to the number
of viable cells.

After 48 h of incubation, 15 µl of MTT (5 mg/ml) in phosphate-buffered
saline (PBS) was added to each well and incubated at 37°C for 4 h.
The medium with MTT was then flicked off, and the formed formazan
crystals were solubilized in 100 µl of DMSO and then measured the

Fig. 1: Gas chromatography-mass spectrometry profile of the
ethanolic leaf extract of Acacia caesia
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Table 1: Phytocomponents identified from the ethanolic leaf extract of Acacia caesia leaves by GC‑MS analysis
S. No.

RT (min)

Name of the compound

Molecular
formula

Molecular
weight

p

Peak
area (%)

1.

5.83

C15H20O4

264

10.68

1.43

2.
3.
4.
5.
6.
7.
8.

6.20
7.76
7.89
8.16
10.35
12.86
12.98

C22H46
C11H24O4Si
C6H9ClO
C2H2Cl4
C11H23NO2Si
C14H22O
C16H14

310
248
132
166
229
206
206

10.31
10.55
9.73
9.35
54.53
25.50
21.54

1.17
1.21
1.21
1.21
12.18
1.82
1.82

19.
20.

23.97
25.02

Azuleno[4,5‑b] furan‑2,8 (3H,4H)‑dione,
3a, 5,6,6a, 7,9b‑hexahydro‑6‑hydroxy‑3,6,9‑trimethyl‑,
[3S‑(3à,3aà,6à,6aà,9bá)]‑
Docosane (CAS)
Silane, diethoxymethyl[3‑(oxiranylmethoxy) propyl]‑
3‑Chloro‑2‑methylcyclopent‑2‑enol
Ethane, 1,1,1,2‑tetrachloro‑ (CAS)
(S)‑5‑[(tert‑Butyl) dimethylsilyloxy] methyl‑2‑pyrrolidinone
2‑tert‑Butyl‑4‑isopropyl‑5‑methylphenol
15‑methyltricyclo[6.5.2 (13,14).0 (7,15)]pentadeca‑1,3,5,7,
9,11,13‑heptene
3,4‑Dihydro‑2H‑1,5‑(3”‑t‑butyl) benzodioxepine
1‑Hydroxy‑2,4‑dimethylanthracene‑9,10‑dione
Uleine, N‑demethyl‑ (CAS)
(4aR,8aS)‑4,4‑Dimethylperhydrothiopyrano[3,2‑d][1,3]dio Xine
4‑Fluorohistidine
(‑)‑Loliolide
Neophytadiene
3,7,11,15‑Tetramethyl‑2‑hexadecen‑1‑ol
Hexadecanoic acid, ethyl ester (CAS)
12‑Methoxy‑2‑trimethylsilyloxy‑19‑nor‑5á‑podocarpa‑1,3,
8,11,13‑pentaene
Phytol
2‑Hexadecen‑1‑ol, 3,7,11,15‑tetramethyl‑,
[R‑[R*, R*‑(E)]]‑ (CAS)
(4‑Methoxyphenyl)‑[2‑methyl‑1‑(2‑morpholin‑4‑ylethyl) i
ndol‑3‑yl] methanone
Ethyl 9,12,15‑octadecatrienoate
Ethyl Linoleolate
9,12,15‑Octadecatrienoic acid, ethyl ester, (Z, Z, Z)‑
(8R,8aS) 7‑[[(Dimethylethyl) dimethylsilyl] oxy]‑8‑Hydrox
y‑8‑methyl‑6‑((Z)‑2(R)‑methyl‑4‑(hydroxy) butylidene) oct
ahydroindolozine
Tristrimethylsilyl ether derivative of
1,25‑dihydroxyvitamin d2
Trimethyl‑[2‑[2‑[2‑[2‑[2‑[2‑[2‑(2‑trimethylsilyloxyethoxy)
ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] silane
(+‑)‑N‑(2,6‑Diethylphenyl)‑6‑[(2,6‑diethylphenyl) amino]‑
4,5‑dihydro‑5‑hydroxy‑5‑phenyl‑2‑pyridinecarboxamide
Ethyl
5,6‑Diphenyl‑3‑(triphenylphosphoranylideneamino) pyrida
zin‑4‑carboxylate
Dimethyl
2,2’,4,4’,5,5’‑Hexamethoxy[1,1’‑binaphthalene]‑7,7’‑dicarb Oxylate
(2S,2’R,3R/S)‑2‑[2’‑Hydroxyperoxy‑3‑(phenylthio) propyl]‑
5à‑cholestan‑3‑one 2’,3‑peroxyhemiacetal
4‑(2,4‑Dichlorophenyl)‑2‑methyl‑6‑[4‑phenylpiperazinyl‑ 1‑yl]
benzonitrile
6‑Anilino‑2,4‑diphenylphenanthridine
di (isityl) di[phosphino] silane
(S, S)‑1,1‑Bis (ethoxycarbonyl)‑2,2‑bis‑p‑tolylsulfinyl‑1‑eth Anol
QUERCETIN 7,3’,4’‑TRIMETHOXY
13,14‑Bis (methylsulfonyl) pseudaconine
2‑Amino‑6‑chloro‑9‑(3‑deoxy‑3‑methylene‑á, D‑erythro‑pe
ntofuranosyl) purine
1,8‑Diphenyl‑3,4,10,11‑tetrahydro[1,4]dioxino[2,3‑g: 5,6‑g’]
diisoquinoline
Methyl
6‑(chloromethyl)‑4‑(3,4‑dimethoxy‑2‑(phenylmethoxy)‑ph
enyl)‑3‑methyl‑2‑pyridinecarboxylate
2’,4’,6’‑Trinitro‑5’‑phenyl‑1,1’ : 3’,1”‑terphenyl

C20H40O
C20H40O

296
296

41.15
41.15

0.84
0.84

9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

21.
22.
23.
24.
25.

13.02
13.14
13.45
14.12
17.96
18.51
19.77
20.21
22.87
23.82

25.68
26.09
26.16
26.55
26.94

26.

28.89

28.

30.62

27.
29.

29.46
30.99

30.

31.71

32.

32.83

31.
33.
34.
35.
36.
37.
38.
39.
40.
41.

31.98
33.17
33.69
34.32
34.61
35.86
35.97
36.71
37.65
38.03

GC‑MS: Gas chromatography‑mass spectrometry

of A. caesia. In the present study, the GC-MS analysis of the ethanolic
leaf extract of A. caesia showed the presence of 41 major compounds
(Table 1). In terms of percentage amounts, 1,8-diphenyl-3,4,10,11tetrahydro[1,4]dioxino[2,3-g:5,6-g’]diisoquinoline, 6-(chloromethyl)-

C13H18O2
C16H12O3
C17H20N2
C9H16O2S
C6H8FN3O2
C11H16O3
C20H38
C20H40O
C18H36O2
C20H28O2Si

C23H26N2O3

C20H34O2
C20H36O2
C20H34O2
C20H39NO3Si

206
252
252
188
173
196
278
296
284
328

378
306
308
306
369

14.34
50.14
24.34
29.00
24.43
68.84
21.06
14.10
81.84
63.44

17.02
21.16
13.24
10.67
13.44

1.82
1.43
1.43
1.14
8.48
2.37
0.75
0.75
1.20
5.08

0.85
1.98
1.98
1.98
1.94

C37H68O3Si3

644

9.75

1.94

C32H37N3O2

495

39.28

1.74

C22H50O9Si2
C37H30N3O2P

514
579

9.38

39.37

3.50
1.92

C30H30O10

550

28.58

1.92

C24H21Cl2N3

421

61.53

3.69

C36H56O3S

C31H22N2
C30H50P2Si
C22H26O7S2
C18H16O7
C27H45NO12S2
C11H12ClN5O3
C30H22N2O2

C24H24ClNO5
C24H15N3O6

568
422
500
466
344
639
297
442
441
441

28.58
14.04
50.82
39.94
10.24
30.16
9.03
60.92

12.16

9.31

1.92
3.69
6.30
6.30
4.63
1.60
1.60

21.34
21.34
21.34

4-(3,4-dimethoxy-2-(phenylmethoxy)-phenyl)-3-methyl-2yridinecarboxylate, and 2’,4’,6’-Trinitro-5’-phenyl-1,1’:3’,1”-terphenyl
were predominant in the extract and have the property of antioxidant,
antidepressant potential, antibacterial activity, cytotoxic, diabetic,
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Silane, diethoxymethyl[3‑(oxiranylmethoxy) propyl]‑

Ethane, 1,1,1,2‑tetrachloro‑ (CAS)

(S)‑5‑[(tert‑Butyl) dimethylsilyloxy] methyl‑2‑pyrrolidinone

2‑tert‑Butyl‑4‑isopropyl‑5‑methylphenol

15‑methyltricyclo[6.5.2 (13,14).0 (7,15)]pentadeca‑1,3,5,7,
9,11,13‑heptene

3,4‑Dihydro‑2H‑1,5‑(3”‑t‑butyl) benzodioxepine

1‑Hydroxy‑2,4‑dimethylanthracene‑9,10‑dione

Uleine, N‑demethyl‑ (CAS)

(4aR,8aS)‑4,4‑Dimethylperhydrothiopyrano[3,2‑d][1,3]dio
Xine

4‑Fluorohistidine

(‑)‑Loliolide

3.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

3‑Chloro‑2‑methylcyclopent‑2‑enol

Docosane (CAS)

2.

4.

Azuleno[4,5‑b] furan‑2,8 (3H,4H)‑dione,
3a, 5,6,6a, 7,9b‑hexahydro‑6‑hydroxy‑3,6,9‑trimethyl‑,
[3S‑(3à,3aà,6à,6aà,9bá)]‑

1.

S. No. Name of the compound

Structure

‑

HIT spectrum

Hydroxyl group

Nitro group

Phenyl group

Methyl

Hydroxyl

Hydro

‑

Methyl Group

Methyl Ester

Ethyl group

Ester group

Inorganic compound

Alkane

Ester

Nature of compound

(Contd...)

Antioxidant activity, anti‑HCV activity, antitumor
activity

Phenylalanine hydroxylase activity

Antimicrobial activity, antioxidant, catalytic
activity

Antimalarial activity

Toxicity studies, anticancer

Antimicrobial activity, anti‑inflammatory
activity

Antioxidant activity

Anthelmintic activity, antibacterial activity

Antibacterial activity

Hepatotoxicity, hepatic enzyme activity, and
catalytic activity

Antibacterial activity, anticancer activity

Antimicrobial activity

Anti‑inflammatory, analgesic, antimicrobial
activities, and infertility

Antimalarial activity, anticancer activity

Activity

Table 2: Mass spectrum and compound structure of phytocomponents identified by GC‑MS in ethanolic leaf extract of Acacia caesia
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(8R,8aS) 7‑[[(Dimethylethyl) dimethylsilyl] oxy]‑8‑Hydrox
y‑8‑methyl‑6‑((Z)‑2(R)‑methyl‑4‑(hydroxy) butylidene) oct
ahydroindolozine

Tristrimethylsilyl Ether Derivative of
1,25‑Dihydroxyvitamin D2

Trimethyl‑[2‑[2‑[2‑[2‑[2‑[2‑[2‑(2‑trimethylsilyloxyethoxy)
ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] ethoxy] silane

26.

27.

9,12,15‑Octadecatrienoic acid, ethyl ester, (Z, Z, Z)‑

25.

24.

Ethyl Linoleolate

2‑Hexadecen‑1‑ol, 3,7,11,15‑tetramethyl‑,
[R‑[R*, R*‑(E)]]‑ (CAS)

20.

23.

Phytol

19.

Ethyl 9,12,15‑octadecatrienoate

12‑Methoxy‑2‑trimethylsilyloxy‑19‑nor‑5á‑podocarpa‑1,3,
8,11,13‑pentaene

18.

22.

Hexadecanoic acid, ethyl ester (CAS)

17.

(4‑Methoxyphenyl)‑[2‑methyl‑1‑(2‑morpholin‑4‑ylethyl) i
ndol‑3‑yl] methanone

3,7,11,15‑Tetramethyl‑2‑hexadecen‑1‑ol

16.

21.

Neophytadiene

15.

S. No. Name of the compound

Structure

HIT spectrum

Table 2: Continued

Methyl

Ether

Methyl

Ethyl ester

Ethyl

Ester

Methyl

Aldehyde

Hydroxyl group

CH3 group

Fatty acid

Hydroxyl group

Esters

Nature of compound

Antibacterial activity

Antimicrobial activity

Anticancer property

(Contd...)

Antidiabetic activity, antioxidative activity

Antioxidative activity, anticancer activity,
antidiabetic

Activity not known

Selective apoptosis

Antioxidant and antimicrobial activities

Antimycobacterial activity, antinociceptive,
and antioxidant activities, anti‑inflammatory
activities

Cardiovascular diseases, antioxidant, central
nervous system, control of insulin secretion,
Antioxidant, hypocholesterolemic, nematicide,
hemolytic
Hemolytic activity, anti‑tumor, antimicrobial
activity

Antidiabetic activity, bacteriostatic activity,
antimicrobial activity, cytotoxicity

Antibacterial activity, larvicidal activity

Activity
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di (isityl) di[phosphino] silane

(S, S)‑1,1‑Bis (ethoxycarbonyl)‑2,2‑bis‑p‑tolylsulfinyl‑1‑eth
Anol

13,14‑Bis (methylsulfonyl) pseudaconine

34.

35.

37.

GC‑MS: Gas chromatography‑mass spectrometry, HCV: Hepatitis C virus

2’,4’,6’‑Trinitro‑5’‑phenyl‑1,1’ : 3’,1”‑terphenyl

41.

Methyl
6‑(chloromethyl)‑4‑(3,4‑dimethoxy‑2‑
(phenylmethoxy)‑phenyl)‑3‑methyl‑2‑pyridinecarboxylate

40.

1,8‑Diphenyl‑3,4,10,11‑tetrahydro[1,4]dioxino[2,3‑g: 5,6‑
g’]diisoquinoline

39.

2‑Amino‑6‑chloro‑9‑(3‑deoxy‑3‑methylene‑á, D‑erythro‑pe
ntofuranosyl) purine

38.

Quercetin 7,3’,4’‑Trimethoxy

6‑Anilino‑2,4‑diphenylphenanthridine

33.

36.

4‑(2,4‑Dichlorophenyl)‑2‑methyl‑6‑[4‑phenylpiperazinyl‑
1‑yl] benzonitrile

32.

(2S,2’R,3R/S)‑2‑[2’‑Hydroxyperoxy‑3‑(phenylthio) propyl]‑
5à‑cholestan‑3‑one 2’,3‑peroxyhemiacetal

31.

Dimethyl
2,2’,4,4’,5,5’‑Hexamethoxy[1,1’‑binaphthalene]‑7,7’‑dicarb
Oxylate

Ethyl
5,6‑Diphenyl‑3‑(triphenylphosphoranylideneamino) pyrida
zin‑4‑carboxylate

29.

30.

(+‑)‑N‑(2,6‑Diethylphenyl)‑6‑[(2,6‑diethylphenyl) amino]‑
4,5‑dihydro‑5‑hydroxy‑5‑phenyl‑2‑pyridinecarboxamide

28.

S. No. Name of the compound

Structure

HIT spectrum

Table 2: Continued

Carbonyl

Methyl

Methyl

Methyl

Methyl

Methyl

Methoxycarbonyl

Phosphine

Phenyl

Phenyl

Phenylseleno group

Alkyl group

Ethyl

Phenyl

Nature of compound

Induce brain activity, antibacterial activity

Cytotoxic, diabetic

Antidepressant potential, antibacterial activity

Neural disorder

Anti‑inflammatory

Antibacterial activity, anticancer property

Antibacterial activity

Antibacterial activity

Antagonist activity, cytotoxic, antimicrobial
activity

Eye disorder

Anti‑inflammatory activity

Phosphodiesterase activity

Anti‑inflammatory activity, antioxidant activity

Neural disorder

Activity
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Table 3: MTT assay for in vitro cytotoxic activity of the ethanolic leaf extract of Acacia caesia
S. No.

Concentration (µg/ml)

1.
2.
3.
4.
5.
6.

Control
12.5
25
50
100
200

Cervical cancer cell line (HeLa)
Ethanolic extract
0.507
0.512
0.51
0.504
0.482
0.388

MTT: 3‑[4,5‑dimethylthiazol‑2‑yl] 2,5‑diphenyltetrazolium bromide

0.507
0.515
0.524
0.51
0.495
0.382

0.523
0.533
0.524
0.493
0.494
0.395

Average

Cell viability (%)

0.512
0.520
0.519
0.502
0.490
0.388

‑
101.4964
101.3663
98.04815
95.70592
75.79701

Plate 2: Morphological changes after the exposure of various concentrations (12.5–200 μg/ml) of ethanolic extract of Acacia caesia on
HeLa cell line for 24 h time duration
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cell cytoplasm, indicating autophagy-like mechanism of cell death.
Autophagosome like structures was clearly seen in the cells treated
with plant extract. At highest concentration (200 μg/ml), the cells
became rounder, shrunken, and showed signs of detachment from the
surface of the wells denoting cell death. The assumption was that such
activity elicited in the plants crude state would be indicative of even
greater potent effects in the purified state. This is in accordance with
the results of Samaha et al. [18,19].
CONCLUSION

Fig. 2: 3-[4,5-dimethylthiazol-2-yl]2,5-diphenyltetrazolium
bromide assay for in vitro cytotoxic activity of the ethanolic leaf
extract of Acacia caesia
and induced brain activity (Table 2). Among the other identified
phytochemicals, the fatty acid esters, namely, hexadecanoic acid,
azulene, enol, ethane, neophytadiene, and octadecatrienoic ester have
the property of antioxidant, cardiovascular diseases, central nervous
system, control of insulin secretion, nematicide, hypotensive, nimaticide,
and pesticide activities [14]. Silane is the inorganic compound which has
the property of antimicrobial activity. Docosane, alkane group, has the
property of anti-inflammatory, analgesic, and antimicrobial activities
and infertility. The squalene has antioxidant and chemopreventive
activity against the colon carcinogenesis. Hexadecanoic acid (palmitic
acid) is a fatty acid, and it may be an active antimicrobial, cytotoxic, and
antidiarrheal agent [15-17].
The mass spectra are fingerprint of that compound which can be
identified from the data library. This report is the first of its kind
to analyze the chemical constituents of A. caesia using GC-MS. In
addition to this, the results of the GC-MS profile can be used as
pharmacognostical tool for the identification of study plant. The
presence of various bioactive compounds confirms the application of
A. caesia for the various ailments by traditional practitioners. However,
isolation of individual phytochemical constituents may proceed to find
a novel drug.
In vitro cytotoxic effect
Ethanol extract of A. caesia was screened for their cytotoxicity against
HeLa cell lines at different concentrations (12.5 μg/ml to 200 μg/ml), to
determine the mean percent (%) cell viability by MTT assay (Table 3).
Test concentration was set at as the criteria for identifying plants
with potent activity within range. Dose-dependent percentage of
cell viability of the plant extract was studied on cell proliferation
(101.4964–75.79701). Results are graphically represented in Fig. 2. All
cytotoxic activity was assessed at 24 h time duration. The plant extracts
demonstrated antiproliferative activities on the growth of HeLa cell
lines.

Morphological alteration of HeLa-E 72 cell line on exposure using
A. caesia extract was observed under phase-contrast microscope.
The trypan blue exclusion method was utilized to predict the
percentage of cell viability on cytostatic effects. The ethanolic extract
at 200 μg/ml showed better antiproliferative effect (Plate 2). The
cells indicated the most prominent effects after exposure to the plant
extract. The microscopic observations revealed the study plant extract
to be having outstanding effect on treated HeLa cells compared to
untreated cells. The number of dead cells increased correspondingly
with the concentration increment of the extract treatment in regards
to observation. At high extract concentration, enlargement of the cells
was conspicuously observed. The percentage concentration at 40–50%
of the cells showed that membrane blebbing (demonstrated with
small protrusions of the membrane) and ballooning were apparent in
the cells. The presence of apoptotic bodies could also be seen in the
extract-treated cells. Cells also showed extensive vacuolation in the

The correlation among the active constituents with their biological
activities is now being the matter of innovative thought. A. caesia is
a plant, traditionally used for the treatment of skin, sexual problems,
wound, stomach, and tooth problems. However, till date, there are few
reports on chromatographic analysis of study plant. Here, we report
the presence of some important compounds in this plant isolated by
GC-MS analysis. Thus, this type of study may give information on the
nature of active principles present in the medicinal plants. These
identified phytoconstituents presumed to be responsible for eliciting
the traditional activity of this plant A. caesia. The results of our in vitro
cancer study revealed that the extract of A. caesia exhibits potent
cytotoxic activity against HeLa-E 72 cell line. Further, in vivo and in vitro
with different human cell lines study are required to demonstrate
the antitumor activity of this plant and isolated the lead compound
responsible for this activity, which might be utilized for the development
of novel anticancer drug.
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