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ABSTRACT

The present study investigates the anticancer
potential of an ethanolic extract of Carica papaya
L. through pharmacognostical, phytochemical, and
pharmacological evaluations. The authenticated
plant material was extracted using a Soxhlet
apparatus and analyzed by GC-MS, FTIR, and
UV-Visible spectroscopy. Phytochemical
screening confirmed the presence of alkaloids,
flavonoids,  glycosides,  tannins,  phenolic
compounds, and proteins. GC-MS analysis
identified major bioactive constituents such as
bis(2-ethylhexyl) hexanedioate and 13-
docosenamide (Z), which are associated with
cytotoxic effects. The extract exhibited a
significant, concentration-dependent inhibition of
cell viability in MTT assays on L929 cell lines.
These results demonstrate that C. papaya possesses
potent anticancer properties, validating its
traditional medicinal use and highlighting its
potential as a natural source for anticancer drug
development.

KEYWORDS: Carica papaya, anticancer,
ethanolic extract, phytochemical screening, MTT
assay.

I. INTRODUCTION

Cancer is a group of diseases involving
abnormal cell growth with the potential to invade
or spread to other parts of the body. These contrast
with benign tumors, which do not spread. Over
100 types of cancers affect humans. Possible signs
and symptoms include a lump, prolonged cough,
unexplained weight loss, and a change in bowel
movements. While these symptoms may indicate

cancer, they can also have other causes.
Infection with specific viruses, bacteria and
parasites is an environmental factor causing
approximately 16— 18% of cancers worldwide.
These infectious agents include Helicobacter
pylori, hepatitis B, Epstein— Barr virus, Human T-
lymphotropic virus 1. The risk of developing

certain cancers can be reduced by not smoking,
limiting alcohol intake, eating plenty of
vegetables, fruits. And also whole grains,
vaccination against certain infectious diseases,
limiting consumption of red meat, and limiting
exposure to direct sunlight.

Other terms used are malignant tumours
and neoplasms. One defining feature of cancer is
the rapid creation of abnormal cells that grow
beyond their usual boundaries. And which can
then invade adjoining parts of the body and spread
to other organs; the latter process is referred to as
metastasis. Widespread metastases are the primary
cause of death from cancer. Physical carcinogens,
such as ultraviolet and ionizing radiation.
Chemical carcinogens, such as ashestos,
components of tobacco smoke, alcohol, aflatoxin
(a food contaminant), and arsenic (a drinking
water contaminant).Biological carcinogens, such
as infections from certain viruses, bacteria, or
parasites.

Carica papaya L., is an herbaceous plant
belonging to the family Caricaceae and is
commonly known as papaya. It is cultivated
throughout tropics and subtropics. The genus
Carica has only one species i.e. papaya. They are
found primarily in tropical regions of South
America and Africa. They are typically small trees
growing to 5-10 m tall.

Caricaceae family belongs to the order
Brassicales; there are six genera in this family viz.
Carica, Cylicomorpha, Horovitzia, Jacaratia, and
about 25 to 28 species. It is a tropical fruit
available throughout the year. It has many
nutritional properties. The whole plant is rich in
pharmacologically active secondary metabolites.
All parts of papaya are therapeutically used as
antimicrobial, antifungal, anti-amoebic, anti
fertility, antioxidant, anti-tumor, anthelmintic, anti
hypertensive, anti-malarial.
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Figure 1: Whole Plant Of Carica Papaya

Literature review indicate Carica papaya
act as an anti-cancer agent. It becomes necessary
to lay down quality control parameters and
standardization to prevent it from adulteration and
in maintaining its therapeutic efficacy. Once the
plant is dried and converted to powder, paste or
ointment as drug form, it loses its morphological
identity and is easily prone to adulteration and
substitution. Pharmacognostic studies involve
organoleptic, macroscopic, microscopic and
powder studies, phytochemical studies, etc. They
have to be attempted for the plant before drug
formulations.

The fruit of Carica papaya is eaten both
ripe and un-ripe but its seeds are thrown away. In
traditional system of medicine, like all other parts
of papaya, seeds are also used to cure a number of
ailments. The ripe fruit of the papaya is usually
eaten raw, without skin or seeds The black seeds
are edible and have a sharp, spicy taste. The unripe
green fruit is usually cooked due to its latex
content. Both green papaya fruit and its latex are
rich in papain, as practiced currently by
indigenous

Americans, and the Philippines. It is
included as a component in some powdered meat
tenderizers. It is used as an anti-ulcer, anti-
sickling diuretic, hepatoprotective, histaminergic,
hypoglycemic, immuno-modulatory. Along the
walls of the large central cavity are attached the
numerous round, wrinkled black seeds.

Well-pollinated fruits can have 600 black
seeds or more. The embryo is straight and ovoid,
with flattened cotyledons. The seeds are coated by
a mucilaginous mass derived from the
pluristratified epidermis of the outer integument.
Antioxidants fight disease-causing free radicals to

prevent oxidative stress and ward off chronic
diseases.

Papaya flowers are produced profusely
near the trunk apex and open between 7 and 9
a.m. Individual flower longevity may be of 3-4
days.

1. METHODS AND MATERIALS

2.1 Collection, authentication, and preparation
of Carica papaya extract

The fresh plant Carica papaya Linn was
collected from Tiruchirappalli District in Gandhi
market, and was authenticated by prof (Dr.) V.
Nandhagopalan, Head of the Department,
Department of Botany, National college, Trichy.

The collection of plant, was cleaned,
shade dried and reduces into coarse powder in a
hot plate. The powdered material was then
subjected to Soxhlet extraction with ethanol
(45°C) and then reflux with dehydrated ethanol.
The solvent was removed under reduced pressure.
The dried extract was used for experimental and
converted to the solution as per the procedure.
Period : 4 hours Concentration : 1mg/mi
concentration of stock solution.

2.2 Chemical test

1. Test for Alkaloids-Dragendorff’s Test 2-3 ml
of concentrated Ethanolic extract of Carica papaya
seeds, few drops of Dragendorffs reagent was
added to the sample at Room temperature.
Formation of an orange-brown precipitate
indicates the presence of Alkaloids.

2. Test for Tannins

2-3 ml of either aqueous or ethanolic
extract of Carica papaya seeds was taken in a test
tube and a few drops of lead acetate solution added
to the sample at Room temperature. Immediate
colour change indicates the presence of tannins.

3. Test for Phenolic compounds

2-3 ml of concentrated Ethanolic extract
of Carica papaya seeds was added with a few
drops of dilute lodine solution to the sample at
Room temperature. Immediate colour change was
observed and indicates the presence of phenolic
compounds.

4. Test for Flavonoids

The residue was used from the ethanolic
extract of Carica papaya seeds, add about 66% or
80% of Sulphuric acid and then 2M of Sodium
Hydroxide incrementally added. Formation of
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chrome yellow colour indicates the presence of
Flavonoids.

5. Test for Proteins-Biuret Test

A small amount of ethanolic extract of
Carica papaya seeds was taken in a test tube,
diluted if necessary. Then the biuret reagent (1.59
Copper sulphate , 6g Sodium potassium tartrate in
500ml of 0.1N Sodium hydroxide ) was added .
Appearance of violet colour indicates the presence
of Proteins.

6. Test for Glycosides-Keller-Killani Test An
aliquot of ethanolic extract of Carica papaya seeds
in a layered test was setup. Then glacial acetic acid
,1-2 % ferric chloride and concentrated sulfuric
acid was added. At room temperature the
formation of a reddish-brown colour at the
interface was observed.

7. Test for saponins-Foam tests

A small amount of ethanolic extract of
Carica papaya seed or dry powder with water wash
shaked. Foam was not formed indicates the
absence of saponins.

2.3 In Vitro Studies
MTT Cytotoxic Studies (Cell Lines)

The mouse fibroblast noncancerous cell
line L929 were acquired from the National Centre
for Cell Sciences (NCCS), Pune. The cell lines
were later propagated in Dulbecco’ s Modified
Eagle Medium (DMEM), supplemented with 10%
(v/v) foetal bovine serum (FBS), an antimycotic
antibiotic, and maintained with a continuous
supply of 5% CO2 at 37° C. Cell viability and
cytotoxicity were evaluated using an MTT assay.
In order to ascertain the impact of the extracts of
on L929 cells, an MTT assay was conducted. In
96-well plates, 100 L of each cell line was seeded
at a density of 10,000 cells per well. The plates
were then incubated for 48 h at 37° C in a 5%
CO2 environment.

After incubation, the cells were examined
in a half-confluent monolayer. Next, different
concentration of extracts were treated in triplicate.
The cells were then incubated at 37° C and 5%
CO2 for 24 h. After 24 hours, the cells were
observed using an inverted microscope to check
for any morphological changes or cell death. After
observation, the culture medium was removed, and
100 pL of fresh medium was added along with 10
pL of MTT reagent (5 mg/mL).

The plates were then placed in an
incubator with 5% CO2 at 37° C for 4 h.
Subsequently, the medium containing MTT was
removed, the formazan purple precipitate was
solubilized, and 100 pL of DMSO was added. The
plates were then incubated for 1 hour at 37° C in a
5% CO2 incubator. The absorbance at 570 nm was
measured using a Tulip ELISA Plate Reader. All
statistical analyses were carried out using Origin
8.The percentage of viability was calculated using
the formula;

PERCENTAGE OF VIABILITY = OD of test

QD of control x 100

b ISP

Figurerz MTT Assa;

2.4 Analytical Studies
Gas Chromatography / Mass Spectrometry
(GC-MS) Analysis

The extract of Carica papaya was tested
by chromatography— mass spectrometer analysis
to detect and quantify the components using GC
ultra system from Thermo Fisher Scientific,
Waltham, MA, USA, fitted with a 30 m x 0.25 mm
x 0.25 m Elite-5-MS capillary column, was used to
analyse the extracts. The temperature of the
column during the analysis was raised at a rate of 4
° C/min from 40 ° Cto 220 ° C.

The injection volume of 1 pL was
maintained at the injector temperature of 250 ° C;
the transfer temperature was maintained at 280 ° C
and at the flow rate of 20 mL/min, with helium as
the carrier gas. The following MS settings were
used: EI mode, 70 eV for the ionization voltage, a
range of scan of 50— 600 Da, and 180 ° C for the
ion source temperature. Tentative identification of
the peaks was achieved based on a library search
using Wiley Registry 8 Edition and NIST
(National Institute of Standards and Technology).
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Figure 3: GC-MS Analysis graph
Uv Spectrometry Fill a cuvette with the solvent for sample

Turn on the UV-Visible spectrometer
and allows the lamps to warm up for an
appropriate of time around 20mins to stable them.
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Figure 4 : UV-Visible Spectrometer Graph
Fourier Transform Infrared powdered sample of the plant specimen was

Spectrophotometer (FTIR)

Dried powder of sample materials was
used for FTIR analysis. 10mg of the dried extract
powder was encapsulated in 100mg of KBr pellet,
in order to prepare translucent sample discs. The

loaded in FTIR Spectroscope. The FTIR
spectroscope is (Thermo Fisher; Model name /
Number. Nicolet 155). With a scan range from 400
to 4000 cm—1 with a resolution of 4 cm—1.
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Figure 5: FTIR Analysis Graph
I1l. RESULTS 3.2 Chemical Test
3.1 Extraction Yield The chemical constituents are presented in the
The 1:4 ratio of Ethanolic extract of the Carica Glycosides, Flavonoids, Alkaloids, Tannins ,
papaya yielded 20%. Phenolic compounds, and Proteins.
Table 1: Qualitative Phytochemical Screening
S.NO TEST RESULT
L GLYCOSIDES Positive
2. FLAVONQIDS Positive
3. ALKALOIDS Positive
4. TANNINS Positive
b PHENOLIC COMPOUNDS Positive
6. PROTEINS Positive
7: SAPONINS Negative
3.3 MTT Cytotoxic Assay All statistical analyses were carried out using
Cell viability and cytotoxicity were evaluated Origin 8.

using an MTT assay. The absorbance at 570 nm
was measured using a Tulip ELISA Plate Reader.
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Figure 6: Cell Viability And Cytotoxicity were Evaluated Using An MTT Assay

The Percentage Of Viability In MTT Cytotoxic Assay
Table 2: By Comparing The Different Concentration Of Sample And The Control The Percentage Of Viability
Is Determined.

Cor pgml ] 4 b 8 0 2/ 40 5| 100|CRL

L] 0672 066 | 063 | 0594 | 0432 0412 0369( 022] 0085 | 0726

2 067 06| 083 | 0572 | 043( 04I1| 0368 0254( 0085 | 07

3 0674] 065 | 06| 05 | 0432 0415 | 0369| 0252 0086 | 073

MeaaOD | 0672 | 0.64333 |0.62667 |0.57333 043133 | 041267 | 0.36867 | 125267 | 0.08467 | 0.728
Yof \

vishlty rnsom 88 36606 rmoss TR 75458 Lsmcassm sosti0s| 30700 1o | 17
|

3.4 UV-Visible Spectroscopy
Table 3: To Determine The Wavelength And Absorbance Of UV-Visible Spectrometry Method.

S.NO PEAK WAVELENGTH | ABSORBANCE
1 205.70 4.0002
2 2 267.50 0.2133
3 3 356.65 0.1274
4 4 665.75 0.030

3.4 Gas Chromatography / Mass Spectroscopy

(GC-MS)

DOI: 10.35629/4494-100610921099

GCMS method is used qualitative identification
and quantitative

measurement

components in complex mixture.
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Table 4: List Library Matched Compounds
PEAK | RETENTIO AREA HEIGHT | A/H NAME
TIME N TIME % %
BIS(2-ETHYLHEXYL) ESTER OF HEXANEDIOIC ACID
1 32.866 285 4.46 2.16
3,5,7-TRIMETHYL-2E, 4E, 6E,RE-DECATETRAENE
2 34.476 5.19 5.96 2.95
13-Docosenamide, (Z)-
3 37.782 65.96 55.57 3.98
1H-FURD([3,4-C]PYRROLE-4-CARBOXYLIC ACID, 6-(2-
4 37.925 1.93 7.54 0.87 | FURANYL]HEXAHYDRO
ETHANONE, 1-[4-[(1,1-
5 37.935 2.83 7.68 1.25 | DIMETHYLETHOXY)METHYL]PHENYL]-
2H-PYRIDAZINO(4,5-B]INDOLE-1,4-DICARBOXYLIC
6 37.965 294 5.78 172 | ACID, 4A,5-DIHYDRO-5-METHYL-4A
2H-PYRIDAZINO[4,5-B]INDOLE-1,4-DICARBOXYLIC
7 38.058 6.25 145 4.75 | ACID, 4A,5-DIHYDRO-5-METHYL
Trifluoromethanesulfonic anhydride
8 38,13 2.89 2.93 3.34
3-PRENYLOXINDOLE
9 38.179 5.58 3.22 5.88
1H-INDOLE, 1-ACETYL-3-[(1,2,3,6-TETRAHYDRO-1-
10 38.3 419 2.41 5.88 | METHYL-4-PYRIDINYLJCARBONVYL]-
1V DISCUSSION number of compounds from the GC fractions of the

Morphological characteristic revealed |,
herbaceous , perennial, green colour having
tobacco- like odour and sweet taste , stem was
woody outer surface was rough. Papaya, papaw, or
pawpaw, is a soft, fleshy fruit orange to red colour
, Has no smell or a slightly sweet smell and taste
sweet. Leaf of the plant of both upper and lower
surface contained stomata. Stem contains Vascular
tissue (like xylem and phloem) and cortex. The
epidermis of the stem had small pores (stomata).
The root contains parenchyma cells, which are
involved in storage and support. They store water
and nutrients, helping the plant survive in times of
drought. The leaf constant like Leaf Shape, Leaf
Venation, Leaf Size, Stomatal Density, Trichomes,
Leaf Thickness, Cuticular Striations, Petiole
Length, Chloroplast Density, Leaf Margin. The
preliminary phytochemicals screening showed the
presence of Alkaloids, Tannins, Phenolic
compounds, Flavonoids, Proteins, Glycosides,
saponins. Preliminary phytochemical study found
all the tested phytoconstituents in the extract.
Phytochemical test suggested that Carica papaya
prominent phenolic and flavonoids content as
compared to other tested phytoconstituents. The
whole plant was subjected to continuous Soxhlet
extraction with ethanol. The results pertaining to
GC/MS analysis led to the identification of a

plant extract this compounds were identified by
Mass spectrometry attached to GC.

V CONCLUSION

The microscopy, macroscopy study of
physical constant of the plant Carica papaya were
performed. The pharmacognostical investigation
provide this authentic data to evaluate this seed for
its standardization and authentication. The results
suggest that Carica papaya an Indian plant and
used to treat the cancer disease. The cell number
was significantly diminished by the plant extract.
Based on the invitro studies we conclude that the
formation of cancer cells has been In conclusion,
the present finding in our study indicate that
inhibited by the extract. Carica papaya possesses
anti-cancer activity.
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