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ABSTRACT

In the present study, phytochemical constituents of medicinal plants were evaluated from their ethanolic extracts, such as
Andrographis paniculata, Centella asiatica, Psidium guajava and Solanum trilobatum. The extracts were subjected to a
qualitative phytochemical screening using a standard procedure. Our study has identified phytocompounds present in leaf
extracts of Andrographis paniculata, Centella asiatica, Psidium guajava and Solanum trilobatum using IR and GC-MS
spectroscopy. An anticancer activity was performed on each of these extracts using two human cancer cell lines, a colon
cancer cell line (HCT116) and a cervical cancer cell line (HeLa). Despite the four medicinal plants extracts having
comparable anticancer activity, the ethanolic extracts of Andrographis paniculata and Solanum trilobatum show higher
anticancer activity than Centella asiatica and Psidium guajava. The Andrographis paniculata (IC4,=27.54 pg/ml Hela &
30.19 pg/ml HCT116) and Solanum trilobatum (1C;,=32.36 pug/ml Hela & 35.48 pg/ml HCT116) shows equipotent
activity against respective cell line than Doxorubicin (IC;,=20.89 pg/ml Hela & 22.91 ug/ml HCT116).

Keywords: Anticancer activity, Phytocompounds, Andrographis paniculata, Centella asiatica, Psidium guajava, Solanum

trilobatum.

1. INTRODUCTION

One of the leading causes of death worldwide, cancer is a
major public health problem. The prevalence of this
disease is rising more rapidly in Africa, Asia, and Central
and South America, which account for around 70% of all
cancer deaths worldwide [1]. The development of cancer
therapies has been the focus of many studies [2-4].
Cancer can be treated with chemotherapy, and advances
in anticancer drugs have improved patient care.
Unfortunately, conventional chemical drugs can also have
adverse effects on normal cells/tissues, such as bone
marrow inhibition, nausea, vomiting, and alopecia [5, 6].
Furthermore, many phytochemicals have been suggested
as anticancer adjuvant therapies because of their pro-
apoptotic and anti-proliferative properties [3, 4]. Since
natural herbal medicines have many benefits, the
continued search for anticancer agents and compounds
from plants has played an essential role in finding the best
way to decrease the side effects caused by chemotherapy

since herbal medicines are completely natural and safe

[7-10].

Bioactive components present in Andrographis paniculata
include diterpenoids, flavonoids and polyphenols
[11,12]. Andrographis paniculata has been reported to
contain over 20 diterpenoids and over ten flavonoids
when extracted with ethanol or methanol from the whole
plant, leaf, and stem [13, 14]. The centella asiatica contains
triterpene acids such as Asiatic and madecassic acids [15].
Flavonoids like kaempferol and quercetin are also present
in the plant [16]. Plants contain volatile and fatty oils.
The fatty oils contain glycerides of palmitic, stearic,
lignoceric, and oleic acids [17]. Traditions of its use have
a long history and a number of them have been proven
scientifically valid [18]. It has been wused ethno-
medicinally to treat wounds, boils, infections on the skin
and soft tissues and to treat wounds and boils [19].

Solanum trilobatum leaves are used in Ayurveda and Siddha
medicine systems to treat respiratory problems,
including acute and chronic bronchitis, asthma, sinusitis,
tonsillitis, common cold, cough, and pulmonary
infections [20]. Among the main uses of the leaves are

dyspepsia, spermatorrhoea, tuberculosis, ear problems

Journal of Advanced Scientific Research, 2022; 13 (5): June-2022


https://sciensage.info/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.55218/JASR.202213510

Palanisamy P. et al., | Adv Sci Res, 2022; 13 (5): 85-94 86

and bacterial infections [21]. Various pharmacological
activities have been examined, including antibacterial,
antifungal, anticancer, antioxidant, antidiabetic, hepato-
protective, antinociceptive, antiulcerogenic and anti-
inflammatory [22, 23]. A leaf extract of Psidium guajava
had the strongest anti-proliferative activity on P388 cell
lines with an ICy, value of 0.379 mg/ml (four times
stronger than vincristine), an effect mainly attributed to
monoterpenes present in the essential oil [24, 25].
Another study found chemopreventive effects of a
methanol leaf extract in mice inoculated with B16
melanoma cells. The incidence and average number of
cancerous mice decreased significantly compared to the
control group [26]. The findings suggest that Psidium
guajava aqueous leaf extracts could control tumour
development by decreasing Tr cells and shifting to Thl
cells  [27]. Accordingly, we have evaluated the
phytochemical properties and anticancer activity of
selected native medicinal plants.

2. MATERIAL AND METHODS
2.1. Collection and authentication of plant
material

The leaves of Andrographis paniculata, Centella asiatica,
Psidium guajava, and Solanum trilobatum were collected
from Agastheswaram Taluk, Kanyakumari district,
Tamilnadu, India, during October and November of
2019. The plant specimen was identified and authenti-
cated by Dr. C. Babu, Head of Botany and Associate
Professor at Pioneer Kumaraswamy College, Nagercoil.
A thorough washing process and thorough rinsing of the
leaves was followed by a drying process at room
temperature for 7-8 days, after which the dried plant

leaves were powdered and stored in air tight containers.

2.2. Extract preparation

In order to prepare the extract, 50 grams each of dry
Andrographis paniculata, Centella asiatica, Psidium guajava,
and Solanum trilobatum leaves were mounted on a Soxhlet
extractor and dissolved in 250 ml of ethanol. In the
Soxhlet loop, the extraction procedure was performed
until the solvent became colourless [28]. After the
extracts had been concentrated at room temperature so
the solvent could evaporate, they were stored in an air-
tight container, and the solvent was refrigerated at 4°C
so that it could be used later [29].

2.3. Phytochemical analysis
Phytochemical analyses of Andrographis paniculata, Centella

asiatica, Psidium guajava and Solanum trilobatum leaves

were performed using a previously described standard
method [30]. The individual extracts were subjected to
numerous qualitative and quantitative chemical tests to
establish  their ~composition profiles. In standard
procedures, the crude powder was obtained with
different solvents and the phytoconstituents present in
cach were identified. The tests were generally performed
to determine whether Protein, Carbohydrate, Phenol,
Tannins, Flavonoid, Saponins, Glycosides, Steroids,
Terpenoids, Alkaloids and Reducing Sugar are present.

2.4. Gas Chromatography Mass Spectrum (GC-
MS) Analysis
GCMS analysis was performed on extracts of Andrographis
paniculata, Centella asiatica, Psidium guajava, and Solanum
trilobatum plants from Heber Analytical Instrumentation
Facility (HAIF), Bishop Heber College, Trichy-620017 to
evaluate their phytochemical composition. The analyses
were conducted using GC-MS equipment (GC MS
QP2020; SHIMADZU), which includes an autosampler,
an injector, a gas chromatograph (GC-2010) and a mass
spectrometer. The GC-MS system was composed of
SHRxi-5Sil-MS  capillary standard non-polar column
(dimensions: 30.0m, diameter: 0.25mm, film thickness:
0.25um, which is composed of 100% Dimethyl
polysiloxane). An electron ionization energy system was
used, having an ionization energy of 70eV. Helium gas
(99.99%) was used at a rate of 1.20ml/min and an
injection volume of 5ul (split ratio: 10). A total of 21
minutes were spent running the GC with a temperature
of 50°C (isothermal for 2 min.), increasing to 280°C for
10 min. Mass spectra were collected at 70eV at 0.3
seconds with a scan range of 50-500 m/z. Our
calculation of the percentage of each component was
based on the average peak area divided by the total peak
area. To analyze mass spectra and chromatograms, we

used Shimadzu's GC-MS real-time software [31].

2.5. Identification of components

We have interpreted GC-MS mass spectra by using data
from the National Institute Standard and Technique
(NIST14) [32] and WILEY8 [33] which contain more
patterns. Molecular formulas, names, molecular weights,
and structures of each component of the test material
were determined by comparing the spectrum of the
unknown component with the spectrum of the known
components from NIST14 and WILEY8 libraries.

2.6. Anticancer activity
The in vitro anticancer activity was analysed using MTT
assay method. Monolayer cells were detached with
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trypsin-ethylenediaminetetraacetic acid (EDTA) to make
single cell suspensions and viable cells were counted with
a hemocytometer and diluted with a medium containing
5% FBS. To give final density of 1x10° cells/mL, 96-well
plates were seeded with 100 microlitres of cell
suspension per well at a plating density of 10,000
cells/well and incubated to allow for cell attachment at
37°C, 5% CO,, 95% air, and 100% relative humidity.
The cells were treated with serial concentrations of the
test samples after 24 h. The test samples were initially
dissolved in neat dimethylsulfoxide (DMSO) to prepare
the stock (200 mM) and were stored frozen prior to use.
For the addition of drugs, an aliquot of frozen
concentrate was thawed and diluted twice the desired
final maximum concentration with serum-free medium.
Three additional
performed to provide a total of four drug concentrations.

two-fold serial dilutions were
The appropriate wells already containing 100 1 of
medium were added aliquots of 100 1 of each of these
different drug dilutions, resulting in the final drug
concentrations required. After the addition of the drug,
the plates were incubated for another 48 hours at 37°C,
5% CO,, and 95% air with 100% relative humidity. A
triplicate plate was maintained for each concentration
[34].

The MTT is a yellow water-soluble tetrazolium salt. The
succinate-dehydrogenase in the mitochondria cleaves the
tetrazolium rings, converting the MTT into an insoluble
purple formazan. Therefore, the amount of formazan
produced is directly proportional to the number of viable
cells. After 48h of incubation, 15uL of MTT (5mg/mL)
in PBS was added to each well and incubated at 370C for
4h. Once the medium with MTT was removed, the
crystals of formazan were redissolved in 100uL of
DMSO. The absorbance of the formed formazan was
then detected at 570 nm using a microplate reader. The
% inhibition of the cells was calculated according to the
following formula:

% Cell Inhibition = 100-Abs (sample)/Abs (control)
x100

Nonlinear regression graph was plotted between % cell
inhibition and log,, concentration and IC,, was
determined using Graph Pad Prism software [35].

3. RESULTS AND DISCUSSION

In the present study, leaf extracts of Andrographis
paniculata, Centella asiatica, Psidium guajava, and Solanum
trilobatum were analysed for anticancer properties. The
use of phytochemical tests, which are cost-efficient and
fast, is recommended for the quality control of anticancer

secondary ~ metabolism.  Our study found that
phytochemicals were present in ethanol solvent extracts
of Andrographis paniculata, Centella asiatica, Psidium

guajava, and Solanum trilobatum.

3.1. Qualitative phytochemical analysis of Melia
dubia leaves extracts

Plants contain chemical substances that possess anticancer

properties. The most important of these substances are

alkaloids, terpenoids, steroids, fatty acids, and phenols.

Table 1

conducted on ethanolic extracts of leaves from

shows qualitative ~phytochemical = studies

Andrographis paniculata, Centella asiatica, Psidium guajava
and Solanum trilobatum. The phytochemical analysis data
revealed that alkaloids, terpenoids, steroids, fatty acids
and phenolic compounds were present. The ethanol
extracts of Andrographis paniculata, Centella asiatica,
Psidium guajava and Solanum trilobatum contained high
concentrations of terpenoids. Andrographis paniculata,
Centella asiatica and Solanum trilobatum extracts contained
high concentrations of alkaloids. In extracts from
Andrographis  paniculata, steroids were found in high
concentrations. Extracts of Psidium Guajara were found to
contain very low levels of alkaloids. The phenolic
compound was found in high concentrations in
Andrographis  paniculata, Psidium Guajara, and Solanum
trilobatum extracts. Four extracts were found to contain
saponin in medium amounts, while extracts from
Andrographis paniculata and Psidium Guajara contained very
small amounts of flavonoids.

Table 1: Phytochemical analysis of plant extracts

Result for Ethanolic Extractants

Phytochemical = Psidium ~ Solanum  Centella Andrographis

Guajara Trilobatum Asiatica  Paniculata
Protein ++ +++ +++ ++
Carbohydrate  +++ ++ +++ +
Phenol ++ ++ _ R
Tannins ++ +++ +++ _
Flavonoid + + _ I
Saponins + + + ¥
Glycosides + I+ ¥ Tr
Steroids + + ¥ I
Terpenoids +++ +++ +++ +++
Alkaloids + ++ ++ o+
Reducing 4 . i ]
sugar

3.2. FT-IR Analysis
A spectroscopic analysis of infrared spectra may identify
functional groups of active principles. Fig. 1 shows the
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FT-IR spectroscopic analysis of the aqueous extract of
Andrographis paniculata, Centella asiatica, Psidium guajava
and Solanum trilobatum leaf using the KBr disc method.
The FTIR spectrum of Andrographis paniculata leaves
extract exhibit in the characteristic absorption band were
exhibited a 3323 cm™ (for NH stretching), 3304 cm™ (for
OH  stretching), 3242 cm’!
stretching), 3194 cm” (for NH symmetric stretching),
1597 cm’' (for C=0 stretching), 1409 ecm’ (for CH
stretching), 1201 cm” (for -C-O-C- stretching), 1041

(for OH 1° alcohol) and 586 cm™ (for C-CI
stretching) were exhibited by aqueous plant extract.

(for NH asymmetric

FTIR spectrum of Centella asiatica leaves extract showed
characteristic absorption bands at 3323 em” (for NH
stretching), 3345 cm” (for OH stretching), 3242 cm’
(for NH asymmetric stretching), 3194 cm’ (for NH
symmetric stretching), 1594 cm™ (for C=0 stretching),

87-
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1404 cm’' (for CH bending), 1298 cm’ (for CH
stretching), 1044 (for OH 1° alcohol) and 565 cm’' (for
C-Cl stretching). FTIR spectrum of Psidium guajava leaves
extract showed the characteristic absorption bands at
3340 cm’ (for NH stretching), 3305 cm’ (for OH
stretching), 3252 cm’' (for NH asymmetric stretching),
2954 cm™' (for CH- CO stretching), 1584 cm’' (for C=0
stretching), 1392 cm™ (for CH stretching), 1207 cm’
(for -CH stretching), 1041 cm’ (for OH 1° alcohol) and
557 em' (for C-Cl stretching). FTIR spectrum of
Solanum extract showed the
(for OH
stretching), 3259 cm’' (for NH asymmetric stretching),
3197 cm™ (for NH symmetric stretching), 1594 cm’' (for
C=O0 stretching), 1404 cm’' (for CH bending), 1265 cm’
' (for CN stretching), 1074 (for CH stretching) and 678
cm’' (for C-Br stretching).

trilobatum  leaves

characteristic absorption band at 3345 cm’
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Fig. 1: FTIR spectrum of ethanolic plant extract
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3.3. GC-MS analysis of Plant extract

GC-MS is the best tool for determining the functional
groups that are involved in the bioactivity of
Steroids, ~ Fatty  Acids,  Phenolic
Compounds, Alkaloids, Saponins and Flavonoids. We

Terpenoids,

analysed the ethanolic extracts of Andrographis paniculata,
Centella asiatica, Psidium guajava and Solanum trilobatum
using Gas Chromatography - Mass Spectroscopy, as
shown in Tables 2-5 and Fig 2. Among seventy-five
compounds identified in the Psidium guajava extract, six
showed to be anticancer in nature. The GC-MS analysis
of Psidium guajava extract revealed the presence of
anticancer compounds like

Caryophyllene,

Curcuphenol, caryophyllene oxide, phytol,
Hexadecanoic acid and Octadecanoic acid (Table 2 and

Fig. 3).

compounds were identified and ten of those compounds

In the Solanum trilobatum extracts, thirteen

\ i

-'NJ-\:IA-\-

appeared anticancer. The anticancer compounds in

benzene extracts, such as Dodecanoic acid,
Tetradecanoic acid, Loliolide, Phytol, n-Hexadecanoic
Oleic  acid,
Cynaropicrin and dl-alpha-Tocopherol (Table 3 and Fig.

4). Among the 40 compounds identified in the Centella

acid, Stearic acid, Linoleic acid,

Asiatica  extracts, eight were anticancer such as
Dihydroactinidiolide,
Phytol, Linoleic acid, Stearic acid, Andrographolide and
Squalene (Table 4 and Fig. 5).

paniculata extracts identified forty compounds out of

Myristinic acid, Palmitic acid,
The Andrographis

which twelve were anticancer. Anticancer compound

such as Dodecanoic acid, Caryophyllene oxide,
Tetradecanoic acid, Loliolide, Globulol, Stearic acid,
Phytol,
Andrographolide, Lupeol and Stigmasterol (Table 4 and

Fig. 6).

n-Hexadecanoic  acid, Linoleic  acid,

Cioewogen DAD E'GOMS DATA0M] Marcki26-03-2021 DA3.qpd

GEIRE

N P T

Andrographis paniculate

Psidvum guajavn

Centella astatica

oo DAY E-GOMS DATA T Marck 6-05- 2021 DA

*
I

Solanum trilobatum

Fig. 2: GC-MS Chromatogram of Ethanolic Extracts

Table 2: Phytocompounds identified in the plant extract of Psidium Guajava by using GC-MS analysis
Retention Peak Name of the Molecular Molecular Name of the

Time Area% Compound formula Weight phytocompounds
16.585 3.85 Caryophyllene C,H,, 204 sesquiterpene
19.782 0.39 Curcuphenol C,;H,,0 218 sesquiterpene
19.949 2.51 Caryophyllene Oxide C;;H,,O 220 Sesquiterpene
25.222 0.7 Phytol C,oHy 296 Diterpene
26.65 4.9 Hexadecanoic acid C,H;,0, 256 Saturated fatty acid
29.751 0.34 Octadecanoic acid C,;H;0, 284 Saturated fatty acid
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Table 3: Phytocompounds identified in the plant extract of Solanum Trilobatum by using GC-MS analysis

Retention Peak Name of the Molecular  Molecular Name of the
Time Area% Compound formula Weight phytocompounds
19.48 2.47 Dodecanoic acid C,,H,,0, 200 Saturated fatty acid
23.2 2.92 Tetradecanoic acid C,.H,,0, 228 Saturated fatty acid

23.442 0.77 Loliolide C,H,O, 196 Monoterpene
24.905 1.09 Phytol C,,H,,0 296 Diterpene
26.673 40.44 n-Hexadecanoic acid C,H;,0, 256 Fatty acid
27.09 1.11 Stearic acid C,sH;0, 284 Saturated fatty acid
29.298 3.52 Linoleic acid CH;,0, 280 Fatty acid
29.392 701 Oleic acid C,H;,0, 282 Unsaturated fatty acid
32.974 1.17 Cynaropicrin C,H,,0, 346 Sesquiterpene lactone
34.328 1.43 dl-alpha-Tocopherol C,,H;,0, 430 Alpha tocopherol

O
HO H
CHz
caryophyllene Curcuphenol Caryophyllene oxide

WW W HOWN
He 0 5

Phytol Hexadecanoic acid Octadecanoic acid

Fig. 3: Anticancer phytocompounds identified in the plant extract of Psidium Guajava by using GC-MS
analysis

0

/\/\/\/\/\/U\OH HOM

Dodecanoic acid Tetradecancic acid

0
B AAAAAAAA
W i »

n-Hexadecanocic acid

i J?\/WV\/
HO -
— COzH Oleic acid HoO.. . r// o ‘i
i PSS
= 3 ¢ oo
Linoleic acid Cynaropicrin

dl-alpha-Teocophercl

Fig. 4: Anticancer phytocompounds identified in the plant extract of Solanum trilobatum by using GC-
MS analysis
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Fig. 5: Anticancer phytocompounds identified in the plant extract of Centella Asiatica by using GC-MS
analysis

Table 4: Phytocompounds identified in the plant extract of Centella Asiatica by using GC-MS analysis

Retention Peak Name of the Molecular  Molecular Name of the
Time Area% Compound formula Weight phytocompounds
18.849 0.21 Dihydroactinidiolide C,H,O, 180 Volatile Terpene
23.203 0.62 Myristinic acid C,.H,0, 228 Saturated fatty acid
25.885 0.39 Palmitic acid C,H;,0, 256 Saturated fatty acid
28.393 0.2 Phytol C,,H,,0 296 Diterpene
28.926 2.76 Linoleic acid C,H;,0, 280 Fatty acid
29.769 1.21 Stearic acid C,sH;0, 284 Saturated fatty acid
32.705 0.77 Andrographolide C,,H;,0. 350 Labdane Diterpenoid
38.259 0.34 Squalene 5oHso 410 Triterpene

Table 5: phytocompounds identified in the plant extract of Andrographis paniculata by using GC-MS

analysis

Retention Peak Name of the Molecular Molecular Name of the
Time Area% Compound formula Weight phytocompounds
19.48 0.85 Dodecanoic acid C12H2402 200 Saturated fatty acid
21.356 0.27 Caryophyllene oxide C15H240 220 Sesquiterpene
23.201 0.81 Tetradecanoic acid C14H2802 228 Saturated fatty acid
23.423 0.36 Loliolide C11H1603 196 Monoterpene
24.267 0.68 Globulol C15H260 222 Sesquiterpene
24.908 0.4 Phytol C20H400 296 Diterpene
27.091 1.62 Stearic acid C18H3602 284 Saturated fatty acid
26.704 19.75 n-Hexadecanoic acid C16H3202 256 Fatty acid
29.313 2.36 Linoleic acid C18H3202 280 Fatty acid
36.39 8.64 Andrographolide C20H3005 350 Labdane Diterpenoid
38.11 0.68 Lupeol C30H500 426 Diterpene
38.989 9.38 Stigmasterol C29H480 412 Phytosterol
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3.4. In vitro anticancer activity
Andrographis paniculata, Centella asiatica, Psidium guajava
and Solanum trilobatum ethanolic extracts were initially
screened at a single concentration of two-fold dilution
using the colorimetric MTT to test their in vitro
cytotoxicity against Hela (cervical cancer cells) and
HCT116 (colon cancer cells). Doxorubicin was used as
the reference drug in this study. The cytotoxicity of the

tested Compounds was estimated in terms of percent
growth inhibition compared to untreated control cells.
All the compounds effected >70% inhibition and were
retested by a twofold dilution from 6.25 to 100uM.
The results are expressed as ICy

50%), the

(inhibitory
of the

H 5
(o]
= H

H

concentration concentration

0
/\/\/\/\/\)Lw
Dodecancic acid

HaC Hs%

H

Phytol

Linoleic acid Andrographolide

o

Caryophyllene oxide

compound which inhibits the tumor cell growth by 50%
and the data are presented in Table 6 and Fig.7.

Table 7: Anticancer activity of the Plant extracts
Antitumor activity

Compounds IC,,(uM) a
HelLa cell HCT116
Andrographis paniculata 27.54 30.19
Centella asiatica 89.12 97.72
Psidium guajava 239.88 269.15
Solanum trilobatum 32.36 35.48
Doxorubicin ° 20.89 22.91

“The IC50 value was defined as the concentration at which 50%
survival qf cells was observed. The results are listed in the table.”

Used as a positive control

Tetradecancic acid

=5 Ay {
) 4 AAAAAAAL
YVWV | He H

Stearic acid

Stigmasterol

Fig. 6: Anticancer phytocompounds identified in the plant extract of Andrographis paniculata by using

GC-MS analysis

Control

50uM

- o

6.25uM

25uM

100uM

Fig. 7: Anticancer activity of the Andrographis paniculata extracts in HeLa Cell Lane
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IC 50 value of the plant extracts

300
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e NN
., I —

Andrographis Centella asiatica Psidium guajava

paniculate

m Hela cell

Solanum Doxorubicin b

trilobatum

B HCT116

Fig. 8: IC,, value of the plant extracts in HeLa and HCT116 Cell Lane

Cell growth inhibition was analysed by MTT assay and
the results show that the extracts have an inhibitory
effect on the proliferation of HeLa and HCT116 cells in
a dose-dependent manner. Despite the four medicinal
plants extracts having comparable anticancer activity,
the ethanolic extracts of Andrographis paniculata and
Solanum trilobatum show higher anticancer activity than
Centella asiatica and Psidium guajava. The Andrographis
paniculata  (LC,,=27.54 uyM Hela & 30.19 upM
HCT116) and Solanum trilobatum (LC;,=32.36 uM HelLa
& 35.48 uM HCT116) show equipotent activity against
respective cell line than Doxorubicin (LC;,=20.89 uM
Hela & 22.91 HCT116 uM). In general, many of the
IC;, values for HCT116 cells are lower than those for
the corresponding Hela cells.

Plants have always played an important role in medicine
both traditionally and in modern times in many
countries, since they produce bioactive molecules that
are the source of many potential and powerful drugs. As
a result of their phytochemical content, medicinal plants
are useful for healing and curing human diseases. A
phytochemical is a naturally occurring chemical found in
medicinal plants, leaves, vegetables, and roots that
possesses defense mechanisms and protects against
various diseases [36]. A lot of research has been
conducted on the development of natural-product-based
cancer treatment as an alternative or a complementary
treatment due to fewer side effects and easy accessibility
[37].

Herbs contain phytosterols, phenolic acids, triterpenes,
flavonoids, anthocyanins, saponins and carotenoids,
which have been shown to have cancer chemo-
preventive and antioxidant effects [38]. In today's
conventional medicine, 60% of the ingredients are

natural products. Out of these, 60% have been reported
to be anticancer [39, 40]. Discoveries of anticancer
cancer agents have specificity for cancer cells and induce
cell death and inhibit tumor growth. Cancer is one of
the most common diseases and many cancer treatments
have been developed. Additionally, chemically-derived
drugs have been developed to treat cancer. Current
methods, however, have their limitations because they
are toxic to non-targeted tissues and further aggravate

human health [41].

4. CONCLUSION

In our study, we have identified phytocompounds
present in leaf extracts of Andrographis paniculata,
Centella asiatica, Psidium guajava and Solanum trilobatum
using IR and GC-MS spectroscopy. The extracts were
tested for anticancer activity on two human cancer cell
lines, a colon cancer cell line (HCT116) and a cervical
cancer cell line (Hela). It appears that even though the
four medicinal plant extracts show comparable
anticancer activity, the ethanolic extracts of Andrographis
paniculata and Solanum trilobatum have higher anticancer
activity than the extracts from Centella asiatica and
Psidium guajava. While the results are promising, further
study is necessary, especially to isolate and identify the
active principal component of the product, and to assess
the cost-benefit ratio as well as its ability to control

anticancer agents.
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