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Tabernaemontana divaricata is a widely recognized traditional medicinal plant utilized for alleviating a variety
of ailments. The objective of this study was to utilize nuclear magnetic resonance (NMR) techniques for the
identification of bioactive compounds found in the flowers of 7. divaricata. Furthermore, the study assessed the
cytotoxic effects of the plant extracts on the Y cell line, which is a human retinoblastoma cell line in addition to
focusing on the in silico molecular docking approach. The better result of column chromatography (CC) and thin
layer chromatography (TLC) fraction was collected from chloroform: methanol in the ratio of 9.05:0.5 and 9:1. The
isolated compound Apparicine was structurally confirmed by 'H-NMR spectrum. 'H-NMR spectrum of Apparicine
revealed the presence of the olefinic group appearing at 5.45-5.75 ppm, and *C NMR spectrum of Apparicine revealed
17 carbon signals including 8 aromatics, 1 methyl, 4 methylene, and 4 olefinic carbons. Using mass spectrometry,
the chemical Apparicine was confirmed when the molecular ions [M"H]" peak were observed at 265.12 m/z. When
the cytotoxic effect of Apparicine’s bioactive constituent was examined using the 3-[4,5-dimethylthiazol-2-yl]-2,5
diphenyl tetrazolium bromide assay, it was shown that cell viability decreased as the concentration increased and the
IC,, value of 26.88 ug/ml was reported. In silico molecular docking studies were conducted to analyze the Apparicine
compound and determine its binding affinity with retinoblastoma proteins (1GUX, 2QDJ, 6KMJ, and 4YOO). The
study demonstrated that Apparicine from 7. divaricata possesses strong cytotoxicity and may be recommended as a
ligand for cancer protein targets.

1. INTRODUCTION

of this study was to assess gene expression analysis in cancer tissues

Uncontrolled cell division and the spread of aberrant cells into
surrounding tissues are hallmarks of the complicated disease known
as cancer [1]. Retinoblastoma, which is the most common eye
cancer in the world, primarily affects children under the age of 18
months, and 8000 new cases are reported each year. It is generated
from the retinal tissue of the eyes [2-4]. Numerous alterations in
both the environment and within organisms can lead to cancer. Most
vertebrates, particularly mammals, have reduced amounts of CpG
dinucleotide in their DNA. The remaining CpGs that group together
in DNA areas are commonly called CpG islands (CGlIs). The objective
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because there has been an increasing interest in CGls due to their
enrichment in gene promoters, their ability to alter DNA methylation,
and their crucial roles in controlling gene expression and silencing in
biological processes such as X-chromosome inactivation, imprinting,
and the silencing of intragenomic parasites. Additionally, CGIs may
significantly aid in the discovery of epigenetic causes of cancer [5-8].
In 2020, as per the World Health Organization, cancer ranks as the
second most common cause of death worldwide. Early detection
and effective treatment must be accessible [9]. Treatments for
retinoblastoma often involve radiation and chemotherapy, which can
gradually harm good cells and increase their resistance to cancerous
cells [3]. Current studies therefore concentrate on the possible
therapeutic medication with the fewest possible adverse effects and
several herbal medicines used in developed nations to address a
wide range of health issues [3,10]. Plants produce a wide variety of
phytochemicals and have rich sources of bioactive compounds such
as alkaloids, phenolics, steroids, and terpenoids. Medicinal plants
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are reported as potent anthelmintic, schizonticidal, anticancer, anti-
inflammatory, antioxidant, ascaricidal, antibacterial, insecticidal,
anti-diarrheal, and larvicidal activities [11-13]. Tabernaemontana
divaricata (Apocynaceae) is native to India and its evergreen shrub is
now grown all across Southeast Asia. The phytochemical contents of
the plant have been reported from the stem, root, flower, and leaves
containing flavonoids, phenylpropanoids, terpenoids, enzymes, and
steroids. The pharmacological properties of the plant are reported
as analgesic, anti-diarrhea, antioxidant, anti-inflammatory, and
reversible acetylcholinesterase inhibition effects [14-16]. The
creation of novel, least-toxic drug moieties involves computational
methods. Computational modeling of drugs is predicated on an
understanding of the ligand and target receptor [17]. The molecular
structures of the ligands can be linked to the biological activity by
the application of either structure-based or ligand-based molecular
design techniques. Both of these strategies rely on ligand and receptor
data that are readily accessible to the general public [18]. In medicinal
chemistry, computational studies are regarded as important tools that
can expedite the drug-design process [19]. As far as we are aware,
no scientific data exist to support the claim that 7. divaricata flower
extract inhibits Y’ human retinoblastoma cells. Hence, this study
aimed to isolate and structurally identify the bioactive compound
from ethyl acetate flower extract of 7. divaricate by chromatography
elucidation method, thin layer chromatography (TLC), column
chromatography (CC), spectral approach of Fourier infrared (FTIR)
spectroscopy, proton nuclear magnetic resonance ('H-NMR, *C-
NMR), and liquid chromatography-mass spectrometry (LC-MS). The
cell viability test of the purified compound was evaluated against
Y7 human retinoblastoma cells by 3-[4,5-dimethylthiazol-2-y1]-2,5
diphenyl tetrazolium bromide (MTT) assay.

2. MATERIALS AND METHODS
2.1. Plant Collection and Identification

Fresh and healthy 7. divaricata flowers were collected from fields in the
Salem District (latitude 11.2189°N, longitude 78.1674°E), India. Botanical
Survey of India recognized and verified the plant (Southern Circle), Govt.
of India (BSI/SRC/Tech/317), and there is a voucher specimen in the
herbarium of Vivekananda Women’s College, Tiruchengode.

2.2. Preparation of Plant Extraction

Ten days of 12/12 light/dark cycles were used to air-dry the harvested
plant blooms at 25°C. After 10 days, the plant material was powdered
using a mechanical blender, sieved with a 40-m screen, and kept in
an airtight container. Using 250 mL of each polar solvent, 48 h was
spent sequentially extracting 50 g of powder, such as chloroform,
ethyl acetate, and acetone as well as hexane and chloroform based on
the polarity. The independently obtained extracts were concentrated
at 40°C under low pressure using a rotary evaporator until further
analysis, and the extract yield of the molecules was measured [20].

2.3. Qualitative Analysis of Phytochemical Screening

The preliminary phytochemical analysis of 7. divaricata flower
extracts of various solvents, alkaloids, flavonoids, phenols, tannins,
saponins protein, steroids, carbohydrates, and glycosides were
screened by the standard procedure described earlier [21-24].

2.4. Thin Layer Chromatography

The TLC profile for ethyl acetate floral extract of T. divaricata was
cluted in a closed tank with a lidded system. The process was repeated

with more strips, and other polar and non-polar ratios were employed
to raise the more polar solvent content by 10% until the plates with
the different solvent—solvent ratios to the proper resolution such as
hexane: ethyl acetate (7:3, 6:4, 5:5) chloroform: methanol (9.05:0.5,
9:1) and ethyl acetate: methanol (9:1) were used in this study. Through
capillary action, the solvent moved up the plate at the top. Before the
strip was examined by spraying silver nitrate and seeing the iodine
vapor under a UV lamp, the cover was removed and the strip was
dried. The Rf (retention factor) values of the purified compounds were
calculated [25,26].

2.5. Column Chromatography

The crude extracts of 7. divaricata flower were eluted through CC to
identify the pure compound. Chloroform: methanol ratio of 100%,
80%, 70%, 60%, and 50% can be achieved by increasing the amount
of polar solvent in the solvent by the 20% system. The collected
fractions of CC were further purified by preparative TLC over a 0.25-
mm layer of silica gel GF-254. The active compound was separated
into chromatographic solvents using chloroform: methanol at room
temperature [27].

2.6. FTIR Analysis

To identify the many types of chemical linkages (functional groups)
found in compounds, FTIR is a potentially useful technique.
Additionally, a molecule’s structure can be determined using the
functional groups present in the flower extract of 7. divaricata. At
room temperature, floral extracts were subjected to FTIR measurement
using a Perkin Elmer spectrophotometer. After milling and combining
the spectroscopic grade KBr solution with around 3 mg of compound
chemical, the pellet was formed. From 4000 to 400 cm™, the FTIR
spectrum was captured [28]. The FTIR analysis of the sample was
done in the Central Instrumental Facility, St. Joseph’s College
(Autonomous), Tiruchirappalli, Tamil Nadu, India.

2.7. NMR of Compound

Protons and carbon atoms of the isolated compound were determined
using the NMR spectrum. Atoms and fragments of compounds
were identified using '"H-NMR and *C-NMR in 'D-NMR analysis.
In NMR investigations, tetramethylsilane served as the internal
standard, and samples weighing 10-30 mg were dissolved in a
deuterated solvent. For the determination of the signals, ppm and
chemical shifts were used; ppm for 'H-NMR and "“C-NMR and
spectrum widths of 0—12 and 0-220 ppm are typical values. This
study was carried out at SASTRA University in Tanjore, Tamil
Nadu, India. After comparing the graph results with the reference
chart, it was feasible to identify any potential functional groups that
the plant may have [29].

2.8. LC-MS Techniques of Compound

Recording mass spectrometry required the dissolution of 0.04 mg
(0.4 mg) of crude chemical in 10 mL methanol: acetonitrile (7:3). ESI
was used in a C'® column with a flow rate of 0.5 mL/min for 45 min
to record mass spectra of crude and isolated compounds using the
Waters-Synapt G2 instrument [30].

2.9. Cell Line and Culture Condition

The human Y? retinoblastoma cells from India’s National Center
for Cell Science were used in the experiment (NCCS). For 24 h, the
acquired stock cells were cultured in Dulbecco’s Modified Eagle
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Media (DMEM) supplemented with streptomycin penicillin, and
10% fetal bovine serum (FBS) was added to 95% air in a humidified
environment with 5% CO, until the cells reached mingling at 37°C.

2.10. Cell Seeding

Seeding of cells and cell detaching solution (trypsin 0.02%,
ethylenediaminetetraacetic acid 0.02%) and glucose (0.05%) in PBS
were used to separate the cells. After the cell viability was determined,
they were centrifuged, seeded at a density of 50,000 cells per well in a
96-well plate, allowed to grow in a monolayer under usual conditions,
and then harvested for cytotoxicity studies.

2.11. Cell Viability Assay of the Compound

The cancer cell viability test of the isolated chemical was assessed
using the MTT assay [31,32]. Briefly, Y” cells (5 x 103 cells/ml)
were plated in 96-well plates with DMEM medium containing
10% of FBS. The cells were incubated for 24 h under 5% CO,,
95% 0O,, and 100% relative humidity at 37°C. After the medium
was taken out, serum-free medium was added, and PBS was used
to wash it. Serum-free media was given to the control cells, while
the treatment cells were given medium containing 50, 100, 150, 200,
and 250 pg/mL of the pure substance Apparicine. The culture plates
were then incubated for an additional 3 h, after which the supernatant
was decanted. About 100 pl dimethyl sulfoxide (DMSO) was added,
and the created crystal was carefully dissolved using two to three
pipetting. The absorbance was measured using a microplate reader
(SPECTRA AX 13) at a wavelength of 570 nm. The dose-response
curves yielded the IC,; values, from which the percentage growth
inhibition was computed:

A, of treated cells
Growthinhibition (%) = x 100
A, of controlcells

2.12. Cell Morphological Study

Through the use of a human retinoblastoma (Y”) cell line, the isolated
Apparicine compound of 7. divaricata underwent morphological
alterations that were observed under a microscope. The Y cells
line (5 x 10* cells/ml) were plated in 96 well plates with Dulbecco’s
modified eagle medium (DMEM) containing 10% FBS. After the
medium was taken out, fresh medium was added to the control plates,
and 50, 150, and 250 pg/mL of Apparicine compound were added to
the treatment dishes. After the culture plates were cultured for 2 days,
the cells were seen and captured on camera using an inverted light
microscope, with a magnification of 20x.

2.13. In Silico Molecular Docking Study

In silico molecular docking studies were conducted to investigate the
interaction between the Apparicine compound and retinoblastoma
protein (1GUX, 2QDJ, 6KMJ, and 4YOO) molecules using Autodock.

2.13.1. Ligand preparation

Apparicine ligand molecules were selected to study their interactions
with the four retinoblastoma protein molecules (1GUX, 2QDJ, 6KMJ,
and 4YOO). The three-dimensional (3D) structure of Apparicine was
retrieved from the Pub Chem database, with PubChemID5281349
[33]. Using Open Babel 2.3.2, ligand structures were translated from
the sdf format to the pdb format [34]. The most stable conformations
of the ligand structures were achieved by minimizing their energy

using Merck Molecular Force Field — MMFF94 [35]. The Avogadro
software was used to minimize energy [36]. The structure was saved
in the “pdb” format so that MGLTools-1.5.6 could convert the
ligand structure into the proper input file format (pdbqt) for docking
studies [37-39].

2.14. Statistical Analysis

One-way analysis of variance and the least significant difference test
were used to statistically assess the study’s data, and p-values of less
than 0.01 were considered statistically significant. The MTT assay
data were presented as the mean + SD of experiments conducted SEM
of three replicates, and the IC (50% inhibition of cell proliferation)
values were calculated using the Graph Pad Prism software.

3. RESULTS

3.1. Preliminary Phytochemical Screening

The screening of phytochemicals extract was determined through
qualitative identification of various secondary metabolites present in 7.
divaricata, and the results showed the presence of saponins, phenols,
tannins, flavonoids, and alkaloids in all solvent extracts [Table 1].
The results of extraction yield from every fraction of 7. divaricata
were summarized [Table 2]. The highest yield was achieved from the
ethyl acetate extract (21.50%) followed by methanol (15.74%) and
hexane (7.12%).

3.2. TLC and CC

The sample was applied to chromatographic separation for eluted
various fractions of crude ethyl acetate extract. Based on the TLC
profile, the solvent system was chosen for CC (silica gel 60G,,,). The
fraction bands will move down the column along with the (9.05:0.5,
9:1), and CHCIL: MeOH was chosen as the CC solvent system
[Figure 1]. CC was performed on a pack of silica gel (60—120 mesh)
with 20 g of the extract. The methodical order in which the solvents
are chosen demonstrates how polarity affects extraction. Totally,

Table 1: Preliminary phytochemical screening of the various solvent
extracts of 7. divaricata flower.

S. No. Phytochemicals Hexane Ethyl Acetate Methanol
1. Alkaloids + + +
2. Flavonoids + + +
3. Phenolics + + +
4. Proteins - - -
5. Steroids - - -
6. Tannins +

7. Saponins

8. Carbohydrate + + -
9. Glycosides - - +
“+” Present; “~” absent.

Table 2: Weight and extractive yield of the crude of 7. divaricata.

Solvent ‘Weight of Crude Extract (g)  Yield (%)
Hexane extract 7.12 14.24
Ethyl acetate extract 10.75 21.50
Methanol extract 7.87 15.74
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3% (CHCI,;:MeOH)

Crude

Figure 1: Column purification of ethyl acetate crude.

Table 3: Functional groups in ethyl acetate flower extract of 7. divaricata by
FTIR analysis.

Frequency Frequency Bond Functional Group
(cm™) Range

3408 3550-3150 N-H stretching Indole

2919 2900-3000 C—H stretching Methyl and methylene
2851 2850-2800 C—H stretching Methyl and methylene
1618 1630-1600 C=C stretching Olefinic group

1463 1550-1400 C=C stretching Olefinic group

1121 1150-950 C-N stretching Tertiary amine

1510 1550-1500 C—C stretching Aromatic group

1075 1100-900 C-H bending Plane of aromatic

739 700-500 C-H bending Aromatic

75 fractions were concentrated, and the fractions were collected in
individual containers. Among 75 fractions, 3 were selected for the
purity check using other spectral studies used to determine whether
a single compound was present. The Spot of each fraction was noted
on a TLC plate. TLC plates were fabricated by using chloroform
and methanol (9.5:0.5) mixtures. Three fractions were visualized
by the high (254 nm) range of the UV spectrum. The Rf value of
separated fractions 1, 2, and 3 was calculated at 0.1, 0.25, and 0.5 cm,
respectively.

3.3. FTIR Spectroscopy

The FTIR spectrum results proved the existence of functional groups in
the ethyl acetate extract flower of . divaricata [Table 3]. The isolated
compound exhibits a characteristic band at 3408 cm! indicating the
presence of indole N-H stretching. The absorption of major peaks
was observed at the band of C—H of Apparicine at 2919 cm™; 2851
cm’! in the spectrum indicated the methyl and methylene groups
in the chemical structure. Double-bond C=C stretching frequency
observed at 1618 and 1463 cm™' may represent the olefinic group in
the suggested structure. The tertiary amine C—N stretch was observed
at 1121 cm™, and an aromatic C—C stretch was observed at 1510 cm™.
The peaks observed at 1075 cm™ and 739 cm™, there was a difference
due to the stretching in the plane and the bending out of the plane of
aromatic C—H [Figure 2].

3.4. NMR Spectroscopy

The isolated compound Apparicine structurally confirms that the
'"H-NMR and "C-NMR were used [Table 4]. The resulting chemical

Transmittance (%T)

&

o T T T T T T T T 1
4000 3600 3200 2800 2400 2000 1600 1200 800 400

Wave number (cm™)

Figure 2: FT-IR spectrum of ethyl acetate flower extract of 7. divaricata.

Table 4: NMR data of isolated compound, Apparicine.

S. No. 'H-NMR ppm 3C-NMR ppm
1. 1.51(2H) 13.5
2. 2.01(3H) 34.1
3. 2.18(2H) 449
4. 3.11(1H) 51.9
5. 4.02(2H) 535
6. 4.34(1H) 111.3
7. 4.67(1H) 115.8
8. 4.90(1H) 116.0
9, 5.45-5.75(2H) 118.4
10. 7.00(1H) 119.5
1. 7.13(1H) 123.1
12. 7.34(2H) 123.6
13. 11.16(1H) 128.4
14. - 133.0
15. - 1345
16. - 136.1
17. - 141.6.

shift value of Apparicine is as follows: '"H-NMR, DMSO-d,: 1.51(2H),
2.01(3H), 2.18(2H), 3.11(1H), 4.02(2H), 4.34(1H), 4.67(1H),
4.90(1H), 5.45-5.75(2H), 7.00(1H), 7.13(1H), 7.34(2H), and
11.16(1H). '"H-NMR spectrogram of Apparicine revealed the presence
of the olefinic group appearing at § 5.45-5.75 ppm. One methyl group
present in the Apparicine is resonated at 6 2.01 ppm. All the aromatic
protons of Apparicine were observed between 7.00 and 7.34 parts
per million (ppm). The indole N-H was observed as a broad peak at
8 11.16 ppm [Figure 3].

The BC-NMR spectrum chemical shift values are as follows: 3C NMR,
DMSO-d,: 13.5, 34.1, 44.9, 51.9, 53.5, 111.3, 115.8, 116.0, 118.4,
119.5, 123.1, 123.6, 128.4, 133.0, 134.5, 136.1, and 141.6. The "*C-
NMR spectrum of Apparicine showed methyl group carbon at 6 13.5
ppm. The olefinic carbon was observed at 6 118.4, 119.5, 133.0, and
141.6 ppm. The *C NMR spectrum of Apparicine revealed 17 carbon
signals including 8 aromatics, 1 methyl, 4 methylene, and 4 olefinic
carbons [Figure 4]. The determination of biological activities of the
olefinic group at 5.45-5.75 ppm Apparicine 'H-NMR spectrogram
demonstrated the functional group of presence, and methyl group
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Figure 4: °*C NMR spectrum of Apparicine.
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Figure 5: Mass spectrum of Apparicine.

carbon was visible in the Apparicine *C-NMR spectra at a level of

Mass spectroscopy results showed that the ion in a molecule [M'H]"
peak was obtained at 265.12 m/z, which confirms the compound
Apparicine. It was proposed that the structure may be Apparicine. The
mass spectrum of Apparicine is shown in Figure 5, and the compounds
were identified by LC-MS, 'H-NMR, *C-NMR, and FTIR.

18002038-TDF-EA 129 (2.219) 1: TOF MS AP+
100+ 265.1213 5.27e5

about 13.5 ppm.

3.5. Mass Spectroscopy
LS

3.6. Cytotoxic Activity

The cytotoxic effects of different concentrations of isolated
Apparicine compound (50, 100, 150, 200, and 250 pg/ml) from the
flower extract of 7. divaricata were investigated using a normal
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Control 50 pg/ml 100 pg/ml

200 pg/ml

Figure 6: Morphological effect for bioactive Apparicine compound isolated
from ethyl acetate flower extract of T divaricata on Y™ cell line.
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Figure 7: Cell viability percentage for bioactive Apparicine compound from
ethyl acetate flower extract of 7. divaricata on Y™ cell line. The results show a
statistically significant difference (p < 0.01) between control cells treated with

the Apparicine compound.

Table 5: Cytotoxicity of the Apparicine against retinoblastoma cell line.

Concentration (ug/ml)  Cytotoxicity (%) Viability (%) Reactivity
50 65 35 Moderate
100 65 35 Moderate
150 70 30 Moderate
200 76 24 Severe
250 90 10 Severe

human retinoblastoma (Y”) cell line. The results expressed that the
morphological changes and damages in the cells treated occurred
in a dose-dependent manner, meaning that the viability of cells
decreased steadily as the chemical concentration increased [Figure
6]. The percentages of cell viability for different concentrations
of test samples (50, 100, 150, 200, and 250 pg/mL) are shown in
Figure 7. The viability of cells declined more rapidly than at 50 pg/
ml. A concentration of up to 50-250 png/mL yielded an IC, value of

Table 6: Interacting residues between receptor molecules and lead

compound.
Name of the PDB Target Protein Binding Site Bond Binding
Compound ID Length Energies
(keal/
mol)
4.89
TRP A:516
5.34
i 4.11
1Gux  Retinoblastoma g 495 73
protein 4.17
4.97
ARG A:445
4.26
Retinoblastoma- LYS A:329 4.58
2QDJ  associated VAL A:108 5.26 -8
protemn PHEA:104  5.01
493
ARG A:34
5.01
A ici i -
ppanieine vy Retinoblastoma- g a6 543 ga
binding protein 5
ARG A:208  5.09
PROA:117  5.06
LEU A:491  4.57
3.53
PHE A:497
4.89
i - 5.04
4yop Retinoblastoma- g\ 535 8.1
like protein 1 4.39
5.25
ILE A:496
4.40

VAL A:536 5.35

26.88, and the percentage cell viability for the purified Apparicine
bioactive component isolated from 7. divaricata flower extract was
reported to be 0.991 R? value. The results for Apparicine on cell lines
were statistically significant at p < 0.01* when comparing control
cells with cells treated with Apparicine molecule. The cytotoxicity
activity of pure compound shows a decreasing viability of cancer
cells by increasing the Apparicine concentration by 50-250 pg/mL
[Table 5].

3.7. Molecular Docking Studies

3.7.1. Ligand-receptor interaction

The results of the docking analysis provided a reasonable explanation
for the differences in inhibitor activity observed among the compounds,
suggesting that the actual binding mode of tiny molecules may be
represented by the predicted binding mode. Thus, molecular docking
could serve as an essential tool for preliminary predicting inhibitor
activity for the future design of small molecules. Specifically, when
choosing newly created small molecules’ docking findings, the
information obtained from this study could be used as a reference. One
compound was tested for its binding energy with four proteins (1GUX,
2QDJ, 6KMJ, and 4YOO) to demonstrate the application of molecular
docking. The results showed that Apparicine binding energy with
1GUX -7.3, 2QDJ -8.0, 6KMJ -8.2, and 4YOO -8.1 kcal/mol was
also identified as electronegative regions and hydrogen-bond receptor
residues [Table 6; Figure 8].
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Figure 8: 2D and 3D interaction of amino acid diagram of the Apparicine
selected compounds in the identified active site.

4. DISCUSSION

The phytochemical constituents are recognized for their diverse
biological activities, encompassing anti-inflammatory, anti-tumor, and
antioxidant properties [40,41]. The flower of 7. divaricata was subjected
to extraction yield calculations using hexane, ethyl acetate, and methanol
extracts. According to the findings, the ethyl acetate extract produced
the most percentage. The weight of crude extract and yield of the crude
of other plants have been reported by researchers [42,43], and this study
noted that the highest yield of Apparicine from the ethyl acetate extract
suggests its abundance in 7. divaricata and underscores its potential
medicinal significance. A good solvent solution is necessary for the
effective separation of biomolecules using chromatographic techniques,
and each target compound’s optimal range of partition coefficient must
be met [44]. The chromatographic techniques, including TLC and CC,
played a crucial role in isolating the bioactive compound, Apparicine,
from the 7. divaricata extract. TLC revealed the presence of phenolic
compounds, which are often associated with beneficial health effects
and may contribute to the observed cytotoxic activity [45,46]. TLC
chromatograms of plant extract revealed the presence of phenolic
chemicals. Using its Rf value, one fraction successfully demonstrated the

presence of bioactive chemicals. Additionally, two compounds (such as
D4 and D5) that were obtained through the chromatographic separation
and distillation of the methanolic extracts from Schefflera stellata leaves
exposed the presence of bioactive chemicals, with Rf values of D4 —0.44,
0.54, 0.71, and D5 0.76 [32]. The results of this investigation showed
that the primary functional group of methyl and methylene group
present in T divaricata is the C—H bond. FTIR spectroscopy verified
that Apparicine contains distinctive functional groups, including indole
N-H stretching, C—H stretching (methyl and methylene groups), and
C=C stretching (olefinic group). Similar kinds of functional groups were
reported from the different plant species. These spectral signatures were
related to the structure of Apparicine [47,48]. According to previous
research, the indole group and its derivatives were evaluated for
cytotoxic activity utilizing cancer and normal cell lines in the MTT assay
with conventional medication [49]. The NMR spectra provided further
evidence supporting the identification of Apparicine. The presence of
an olefinic group, methyl groups, and aromatic protons in the "H-NMR
spectra, along with specific carbon signals in the 13C NMR spectra,
substantiated the structure of Apparicine [50,51]. Mass spectrometry
results further validated the identity of Apparicine with the detection of
the molecular ion peak at 265.12 m/z. The findings of this study were
correlated with previous reports on Apparicine’s mass spectrum [52,53].
The Apparicine compound isolated from the plant is comparable
with the findings of this investigation. 7. divaricata was reported by
other researchers [54] who isolated Apparicine from the stem of a
medicinal plant [S5] and reported that the 7. divaricata leaves contain
alkaloids glycorine, glycosmicine, glycophymine, glycophymoline,
and glycomide. Similarly, the same compound was isolated from
Glycosmisarborea [56], and the compound showed promising anticancer
activity against various cancers. According to the current investigation,
the Apparicine compound is cytotoxic to the human retinoblastoma
(Y”) cell line. The cytotoxic activity of Apparicine against human
retinoblastoma (Y?) cells was assessed, and the compound showed a
dose-dependent decrease in the viability of the cells. The findings of
this study are consistent with earlier research, indicating that Apparicine
and its derivatives may have anticancer properties [57,58]. Virtual
screening techniques are commonly and extensively used to reduce the
expense and duration of medication development. Molecular docking
is a key tool in structure-based drug design, as it discovers novel
ligands for protein structures [59]. When formulating medications, the
interaction between the chemicals and the receptor is crucial. Many
human disorders, such as cancer and inflammatory conditions, can be
treated with natural compounds, and many medications are made from
them. Similarly, research has demonstrated that hydrogen bonds and
hydrophobic interactions both considerably increase the stability of a
compound. Thus, the results of this study demonstrate the usefulness of
molecular docking analysis in understanding the mechanisms of binding
between small molecules and proteins. The findings obtained from this
research can serve as a useful guide for designing new small molecules
with enhanced inhibitor activity [60].

5. CONCLUSION

This research concluded that the phytochemical study indicates that
T. divaricate flowers are a potential source of beneficial compounds.
This is the first report on the cytotoxic effects of Apparicine compound
on human retinoblastoma cells, specifically on Y” cells. This study
concludes that 7' divaricata contains a variety of bioactive chemicals.
Among these, the bioactive compound Apparicine was successfully
isolated and described as a substantial component with promising
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cytotoxic action against human retinoblastoma cells. The results
establish a foundation for additional investigation into the potential
therapeutic applications of 7. divaricata and its bioactive constituents
within the oncology domain.
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