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The natural therapeutic properties of pharmacological compounds are used to treat numerous illnesses and various cancer
therapies in traditional medicine. In this context, the herbal leaves of Hybanthus enneaspermus, Aegle marmelos and the
flowers of Calotropis gigantea were examined by gas chromatography-mass spectrometry (GC-MS) analysis. The results
exposed Hybanthus enneaspermus, Aegle marmelos leaves and Calotropis gigantea flowers contain many anti-bacterial,
anti-inflammatory and anti-cancer (Prostate cancer, Renal cell carcinoma, Leukemia, colon, skin, colon, liver, prostate, and
apoptosis) activity. Thus, there is a higher amount of strong cancer therapy properties present within Calotropis gigantean
extract than leaves of Hybanthus enneaspermus, Aegle marmelos in natural medicine. The compounds revealed the potential
to cure cancer treatment conformed through molecular docking by using cancer receptors for predicted binding affinity. The
crystal structure of 8D59 (METTL1) and ligands were obtained from the Protein Database and PubChem server, ChemDraw
Ultra 12.0 software. Among the compounds exhibit the best binding affinity of -8.83 kcal/mol concerning 3', 8, 8'-
Trimethoxy-3-piperidyl-2, 2'-binaphthalene-1, 1', 4, 4'-tetrone. These components express ADME properties and also satisfy
Lipinski's rules for oral bioavailability. The optimized geometry structure of the bond angle and bond length of seventeen
compounds has been obtained by DFT/B3LYP/6-311++G(d, p) set in Gaussian 09W software.
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commonly used to create a mnovelty in the
pharmaceutical sector, cost-effectively in the herbal
remedies for the treatment of different human

Cancer appears as the second most prevalent cause of
death and sickness in humans. An estimated 20
million different cases of cancer and 10 million

cancer-related deaths occurred worldwide reported
by the World Health Organization. The natural
therapeutic properties of bioactive components to the
development of multi-treatment techniques for use in
cancer treatment'. The herbs play a vital role in
therapeutic properties and are used effectively to treat
the diseases of humans. Usually, the bioactive
compounds synthesized from medicinal plants such as
alkaloids, polyphenols, glycosides, and terpenes have
been used to treat therapeutic and pharmacological
action. Moreover, 80% of phytochemicals isolated,
characterized and identified as drugs from herbal
plants used in modern medicine have a favourable
correlation between their historic uses and newer
therapeutic applications’. Some of the herbs are
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disorders’. Wisely, the medicinal plants of blue spade
(Hybanthus enneaspermus), beal (Aegle marmelos)
both herbs leave and giant milkweed (Calotropis
gigantea) flowers have hadenormous medicinal
properties anti-inflammation, anti-microbial, anti-
tumour and are highly used in herb, their family and
scientific name as given in (Table 1). A larger
percentage of different areas such as Ayurveda,
Siddha, and clinical prevention were demonstrated
by the comprehensive method for antioxidant,
antidiabetic and antiurolithiatic properties of silver
nanoparticles synthesized from leaves of Hybanthus
enneaspermus’. The beal (degle marmelos) is also a
botanical entity and pharmaceutical medicine made
highly from the leaf which is used for a wide range of
illnesses to cure fever, diabetes, heart issues, diarrhea,
asthma, and urinary tract problems. Aegle marmelos
possess cancer activity such as leukemia, melanoma
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Table 1 — The common name, scientific name, family and uses of Hybanthus enneaspermus, Aegle marmelos and Calotropis gigantea

Common Name Scientific Name Family
Blue Spade Flower / Hybanthus .
Ratanpurus / enneaspermus Violaceae
Orithalthamarai P
Bacl/ G(?lden apple / Aegle marmelos Rutaceae
Vilvam
Crown flower / Giant
milkweed / Erukkam Calotropis gigantea ~ Apocynaceae

poo

Common uses

Tonic for pregnant women, treatment of diarrhea, urinary
infections, leucorrhoea, dysuria, inflammation, cancer — activity.

Treating fever, nausea, vomiting, swellings, dysentery,
dyspepsia, seminal weakness, and intermittent fever, urinary
problems, and cancer activity.

Treat fevers, Neurological disorders, cancer activity, and
antidote for snake bite, vomiting, and diarrhea.

and breast cancer cell lines’. The traditional flower of
Calotropis gigantea usually includes important drug
properties in various medicinal fields such as
numerous long-term inflammatory conditions that can
be using herbal treatment and antioxidants effectively.
The qualitative and quantitatively various bio
components like alkaloids, terpenoids, phenols and
flavonoids. The natural biological mechanism of
anticancer impact, lead Dbioactive substances
employing molecular docking method, respectively® ’.
To the best of our understanding, the above literature
evaluation has not yet been done any identified and
compared strong potential cancer efficiency in the
medicinal extract of Hybanthus enneaspermus,
Aegle marmelos leaves and flower of Calotropis
gigantea. In this study, the gas chromatography-mass
spectrometry (GC-MS) analysis of carbinol extract
from leaves and flowers to identify the multiple
bioactivity compounds successively. Furthermore, the
work to follow the computational analysis of density
functional theory(DFT) using B3LYP/6-311++G(d, p)
method interpreted by identified cancer activity
compounds from leaves extract of Hybanthus
enneaspermus, Aegle marmelos leaves and flowers of
Calotropis gigantea  for structure conformation.
Thus, the biological evaluation of molecular

docking analysis for ligand-protein interaction,
drug-likeness, and absorption, distribution,
metabolism, excretion (ADME) properties of

seventeen phytochemicals.

Materials and Methods
Materials collection and sample preparation of Hybanthus
enneaspermus, Aegle marmelos and Calotropis gigantea

The Hybanthus enneaspermus, Aegle marmelos
leaves and Calotropis gigantea flowers samples were
collected from Villages, Thiruvallur District, Tamil
Nadu, India. The leaves and flowers were collected
each 2 kilogram was washed with normal water and
allowed to shade dry at normal room temperature
for up to 2 weeks and then crushed into a fine
powder used by an electrical mixer. The powder
dipped in carbinol 95.5 % at a 2:1 ratio which was left

4 K{
neaspermus

A. marmelos C. gigantea

[Each Plant Collected 2 Kg|

|Dried at normal temperature at 2 weeks|

[Powdered using electric mixer|

[Dipped with carbinol at 72 hours|

| Filter using Whatman

Soxhlet method

[ Shaking Periodically|

¥ | N—— | :
Isolate extracts from VISTAS

IGC-MS investigation |

Scheme. 1 — Extraction of phytochemicals from Hybanthus
enneaspermus, Aegle marmelos and Calotropis gigantea

at room temperature for 72 h and rotated periodically.
The soxhlet method at 40°C to separate crude is
shown in (Scheme 1). For later usage, all of the
crudes had been stored fresh in an airtight container,
respectively.

Experimental details

The GC-MS is a potent analytical method to detect
various chemicals in the sample and to find extensive
use in a variety of applications. It is great perception,
effectiveness and capacity to evaluate complicated
mixtures in a sample. The natural phytochemical
compounds were found in extracts of Hybanthus
enneaspermus, Aegle marmelos leaves and Calotropis
gigantea flowers identified by GC-MS (Toshvin
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Analytical, Shimadzu-QP2010 with stratum water
analyzer) The GC-MS instrument has been maintained
temperature from 4- 450°C and the carrier gas control
has advanced flow controller. The detectors using FID,
BID, TCD, ECD and MS scan range were set at 45 to
450 MHz and samples had a total working time of
55 minutes. The phytochemical components' fragment
patterns of their mass spectrum have been compared
with the spectrometer database through the NIST
mass spectral library. The percentage of those
compounds identified in the chromatography through
relative peak, molecular weight and molecular formula,
respectively.

Ligand -protein selection and preparation

The METTL1 complex was found to prevent the
development resulting in numerous cancers, which
include lung, liver, colon, bladder cancer and neck,
head, also tumours. The METTL1 can be utilized as
diagnostics or potential targets for treatment, opening
up fresh possibilities for early cancer identification®.
The protein 8D59 belongs to the crystal structure of
human METTLI1 in complex with SAM under the
classification of transferase and has been examined
through RCSB PDB server as displayed in (Fig. 1)
and downloaded PDB format. The optimized three-
dimensional structures of the compounds have been
interpreted by ChemDraw Ultra software and
converted into PDB basic format file. Completely, the
seventeen bio-components identified from extracts of
Hybanthus enneaspermus, Aegle marmelos leaves and
Calotropis gigantea flowers have been chosen for this
investigation, respectively.

Molecular docking and drug-likeness protocol

Molecular docking is frequently determining the
impact on drug development for therapeutic agents.
The computational docking process is used to
estimate the bonding structure and the free energies
involved in the binding of tiny molecules (ligand) to
macromolecular receptors, which provides more
knowledge into the inhibitory process and interaction
modes®. The ligand was a dock with protein 8D59
(METTL1) into active location have been performed
by AutoDock tool wusing Lamarckian genetic
algorithm, which explores the accuracy of binding
affinity of ligand and target receptor’. The AutoGrid
including the grid box dimension within X, Y and Z
direction was estimated and limarkian GA process
revealed the maximum 10 conformers among ligand -
receptor complexes were created for seventeen
phytocompounds and the resulting docking score was
correlated with each other. Furthermore, the

Fig. 1 — Illustrate the protein 8D59 (METTL1)

visualization tools for supporting in that order, Pymol,
MGL tool and Phython software. The selected
compounds were evaluated for drug-likeness based on
five Lipinski rule have been estimated by using
pkCSM - Biosig Lab online server'®. The drug-
likeness express their logP, molecular weight,
hydrogen bond donors and acceptors, surface area
was applied to identify potential compounds for use
as oral medication in pharmacokinetic properties.
The DFT/B3LYP/6-311++G(d, p) bases set was used
to estimate the three-dimensional optimized structure
of seventeen bio-compounds for  structure
conformation and molecular behaviour for biological
prediction'’.

Results and Discussion

GC-MS analysis by extract of Hybanthus enneaspermus leaves

The GC-MS evaluation is one of the most often used
techniques for separating organic substances from
extracts of medicinal plants. The GC-MS analysis of
carbinol extracts of various leaves namely Hybanthus
enneaspermus, Aegle marmelos and flowers of
Calotropis  gigantea  revealed major multiple
phytochemical and bio-activity compounds. The result
of GC-MS spectra identified the compounds based on
molecular structure, molecular formula, molecular
weight and retention time which are compared with the
NIST database'?. In the current research, the GC-MS
result recorded twelve majorpharmacological bio-
components from carbinol extract of Hybanthus
enneaspermus as listed in (Table 2). From the
twelve components only six phytochemicals present

anti-tumor  efficiency namely 3-Methylisoxazolo
[4, 5-blpyridine exhibits antiviral, anticancer
activity, 1, 5-naphthalenediol, decahydro- has

possesses anti-cancer efficiency, Pyrimidine, 5-ethyl-2-
[4-(4-ethylcyclohexyl)phenyl] were exhibit antiviral,
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Table 2 — Identified the phytochemicals from extract of Hybanthus enneaspermus leaves
Retention

S.No time Aor 4 Name of the Compound Molecular Mole}cular Molecular Structure
. % Formula Weight
(min)
Cyclopentaneundecanoic
1 11.97 553 acid, methyl ester CoH 50 154.24
2 13.10 go O Methylisoxazolo[4,5- (o by 134.00
b]pyridine
1, 5-naphthalenediol,
3 14.90 10.6 decahydro- CioH1530, 170.25
N
4 1663 65.6 Hexadecanamide CiHNO 25544 | )(VVVW\/V
0
—2
Pyrimidine, 5-ethyl-2-[4- \_
5 19.07 14.9 (4-ethylcyclohexyl) CyoHy6N, 294.434
phenyl] \ /
z
Coumarine, 3-[2-(1- — ~
methyl-2- B
6 21.40 132 imidazolylthio)-1- C1sH;pN,0;8 300.00 o L;\
oxoethyl] § \/L \1: N
3-Cyclohexen-1-ol, 4- T
7 11.97 33 methyl-1-(1- CioH;50 154.24
methyllethyl)-
8 16.03 58.6 Flavone Cy5H,00, 222.24
9 18.38 494 Octadec-9-enoic acid C5H340, 282.5 I(
10 2030 132  Z13-Octadecen-l-yl CaoHi50, 3105 0~ NN
acetate Py
_
VWAAAAN!
Hexadecyl 3-
11 23.62 6.7 methylbutanoate CyHp0, 326.0 W
12 1420 65 Glucose CeH,06 180.16 J\/\/\

Biological
Activity &
References

Antibacterial
Activity

Anti-
inflammatory
anti-cancer”

Anti-cancer
activity'

Inflammatory
activity

Anti-viral, anti-
tumor, anti-
cancer'’

Prostate cancer,
Renal cell
carcinoma'®

antimicrobial
activities

anti-cancer
activity'’

anti-
inflammatory
and anti-
cancer'®

Improve the
stand ard sex
pheromones

Anti-microbial
effect

Metabolization
in cancer cell®
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Fig. 2 — The GC-MS result of phytocompounds identified from Hybanthus enneaspermus

antitumor effected, Coumarine, 3—[2—(1—methyl—2— C10H18025 C20H26N2, C15H12N203S, C15H1002 and
imidazolylthio)-1-oxoethyl] compound displayed  CgH;,0s), molecular weight (134.00, 170.25, 294.43,
prostate cancer, renal cell carcinoma and leukemia.  300.00, 222.24 and 180.16 g/mol) retention time
Flavone and Glucose also exhibited anti-therapeutic  (13.10, 14.90, 19.07, 21.40, 16.03 and 14.20 min) and
effects, which compounds identified through NIST  area (8.0, 10.6, 14.9, 21.40, 16.03 and 14.20 %) GC-
library based on molecular formula (C;HgN,O,  MS results as shown in (Fig. 2), respectively.
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GC-MS analysis by extract of Aegle marmelos leaves

The GC-MS investigated carbinol extract of
Aegle marmelos shows eight bio-activity components
and their two dimensional structures, biological activity
as shown in (Table 3). Among the eight compounds, the
anti-cancer activity occupied only one pharma-
cological molecule 1-(3, 6, 6-Trimethyl-1, 6, 7, 7a-
tetrahydro cyclopenta [c]pyran-1-yl) ethanonen shows
well anti-tumour activity. The GC-MS results recorded
phytochemical confirmed through molecular formula
(C3H,530,), molecular weight (206.28 g/mol) and retention

INDIAN J. BIOCHEM. BIOPHYS., VOL. 62, AUGUST 2025

time (17.38 min) and area (78.1%) as shown in (Fig. 3)
that are found in the NIST database, respectively.

GC-MS analysis by extract of Calotropis gigantea flower

The GC-MS evaluation of carbinol extract of
Calotropis gigantea flowers recorded twenty-four
major compounds and their structures, molecular
weight g/mol, molecular formula, retention time (min)
and area %as listed in (Table 4). From that
ten compounds present high anti-malignant
tumour activities given below 1-cyclohexanol,

Table 3 — Identified phytochemicals from extract of Aegle marmelos leaves

S. No Retent19n Area %  Name of the Compound Molecular Mole.cular Molecular Structure Biological Activity &
time (min) Formula Weight References
Anti-microbial
1 16.18 17.9  Methyl Z-11-tetradecenoate ~ C;sHy50, 240.38 0 .
/ H resistance
H
0
1-(3, 6, 6-Trimethyl-1, 6, 7, -
Ta-
2 17.38 78.1 tetrahydrocyclopenta[c]pyra‘n- C3H;50, 206.28 °~ Anti-cancer activity20
1-yl)ethanone
=0
Hexad ic acid, methyl :“D‘ Anti-microbial
exadecanoic acid, methy nti-microbia
3 18.47 100 ester Ci7H34,0, 270.45 W activity”’
0
0 . .
Anti-microbial
4 2040  71.5 Dodecanoic acid, methyl ester Cj3HpO, — 214.19 , estimated
v
.. 0 .
Heptadecanoic acid, 16- / Metabolites,
> 2065 100 methyl-, methyl ester CioH30, 298.50 Microbiota profiles®
0
iof
7, 10-Octadecadienoic acid, /OW/\M/\/\/\/ . 23
6 21.40 23 methyl ester CoH340, 294.5 0 ! ! Anti-inflammatory
. . 0 Anti-inflammatory
7 2303 254 Octadecancicacid, 17-0x0- oy 0 31550/ T(\/\/\/\/\/\/\/Y properties®
methyl ester
0 0
4, 25-Secoobscurinervan, 21- N
8 24.75 16.2 deoxy-16-methoxy-23- Cy3H3N,O,  368.00 o No activity

methyl-
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1004 191
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173
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1-(3,6,6-Trimethyl-1,6,7 7a-tetrahydrocyclopental[c]pyran-1-yl)ethanone
C13H1802; MF: 839; RMF: 847; Prob 78.1%; Lib: mainlib; ID: 156629.
100+ 191
= \
50 149
43
o
4 206
131
91
20 | 5560 69 7 1T5 121 103 173
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Fig. 3 — The GC-MS result of phytocompounds identified from Aegle marmelos
Table 4 — Identified the phytochemicals from extract of Calotropis gigantean flowers
Retention o Name of the Molecular Molecular Biological Activity
S.No time (min) Area % Compound Formula Weight Molecular Structure & References
||""-
1 3.69 106 2, 5-Norbornadiene CH 92.06 P Nematicidal
’ ’ ’ 78 ’ /% \\\\,»_, activity24
s L v
P ~
A <
Benzene, (2, 4- anti-oxidant
2 3.845 2.2 dimethylpentyl)- CisHao 176.15 effects®
1-Cyclohexanol, 2-(3-
3 42.22 13.4  methyl-1, 3-butadienyl)-1, C4H,0 208.18 Colon cancer?®
3, 3-trimethyl-
2,5, 5, 6, 8a-Pentamethyl-
4 42.29 21.8 trans-4a, 5, 6,7, 8, 8a- C4H,40 208.18 Prostate Cancer?’
hexahydro-gamma-
chromene

(Contd.)
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Table 4 — Identified the phytochemicals from extract of Calotropis gigantean flowers (Contd.)
Retention o Name of the Molecular  Molecular Biological Activity
S.No time (min) Area % Compound Formula Weight Molecular Structure & References
0
5 42.66 21.0 Geranylisovalerate CisHy0,  238.19 ‘ Anti-microbial
\ /\ activity
0
[e]
Spiro[2.5]oct-4-ene, .
6 42.71 27.6 l-acetyl-1, 4, 8, 8- CiHpO  206.16 Pharmacological
analysis
tetramethyl-
/
Hexadecane, 2, 6, 11, 15- Antibacterial
7 43.13 7.72 tetramethyl- CyoHyy 282.32 activity
0
6-(3, 3-Dimethyl-oxiran-2- >A .
; P _ N _ Anti-cancer and
8 44.02 19.2 ylidene)-5, 5-dimethyl CpH30, 194.13 ADME properties®
hex-3-en-2-one
0
1, 4-Methanoazulene-9-
methanol, decahydro-4, 8, . 29
9 44.10 13.2 8-trimethyl-, [1S-(1o, 3ap, C;5Hy60 222.19 Liver cancer
40, 8ap, 9R¥)]- OH
10 44.56 8.36 Eicosane, 2-methyl- Cy1Hyy 296.34 Anti-fungal
Aspidospermidin-17-ol, R Mo T .
11 4460 119  l-acetyl-19, 21-cpoxy-15, CosHyN,O5 41421 LI Anti-tumourand
;i o 5T anti-malarial
16-dimethoxy- / N
™~
Heptadecane, 2, 6, 10, 15- Anti-inflammatory
12 4496 622 etramethy CyHy 29634 W o
(H
13 45.36 433 1-Decanol, 2-hexyl- C6H340 242.26 W\/\L\/\/ Antl-bagterlal
activity
Cyclohexanone, 2, 3- 26
14 45.85 11.3 dimethyl-2-(3-oxobutyl)- C,H500, 196.14 ng\r Colon cancer

(Contd.)
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Table 4 — Identified the phytochemicals from extract of Calotropis gigantean flowers (Contd.)
Retention o Name of the Molecular  Molecular Biological Activity
S.No time (min) Area % Compound Formula Weight Molecular Structure & References
— Anti-microbial
15 46.38 1.72 Isophytol C,oHyoO 296.30 < activity
//\
3", 8, 8'Trimethoxy-3- - (I
piperidyl-2, 2'- i ﬂ T . 31
16 46.43 6.91 binaphthalene-1, 1', 4, Cy3HysNO, 487.16 o \ \ P /\T j Apoptosis cancer
4'-tetrone \/ ﬁ( O
7, 9-Di-tert-butyl-1- - L Anth-cancer
17 47.14 91.5 oxaspiro(4, 5)deca-6, C7H,40; 276.17 o=—=( “ /" .3
9-diene-2, 8-dione _ :/ Properties
S~
M
18 47.21 0.19 Germanicol C;0H500 426.38 . L I ]\ Colon cancer®
S LN
VAN
e~ I
11 J A bial
Heneicosane, 11- i nti-microbia
19 47.62 2.75 (1-ethylpropyl)- CyHsy 366.42 (‘J activity
e
1, 2-Benzenedicarboxylic 7 Cvtotoxicity against
20 4786 2.98 acid, butyl CisHuOs  304.16 o P y Y agail
| cancer cell line
cyclohexyl ester
21 agoo 34 LSO e o gs6as Liver cancer™
J
Antimicrobial and
22 48.24 8.70 Palmitic anhydride C3Hg 05 494.46 vy antioxidant
/\/ \/ \/ \/ \/ \/ /\f \’ V \/ VY WA \/ \ properties
l, AAA A A \ /
\\/ \VAV. w VAVAV:
23 50.79 78.5 Phytol CyoH400 296.30 l { cytotoxic activity
24 3.64 17.6 Toluene C,Hg 92.06 T Anti-bacterial
I\g
T
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2-(3-methyl-1,  3-butadienyl)-1, 3,  3-trimethyl-
derivatives cause HCT116 colon tumour cells to
undergo apoptosis and block AChE activity. 2, 5, 5, 6,
8a-pentamethyl-trans-4a, 5, 6, 7, 8, 8a-hexahydro-
gamma-chromene explore effectiveness in males
suffering from castrate-resistant prostate carcinoma.
6-(3, 3-dimethyl-oxiran-2-ylidene)-5, 5-dimethyl-
hex-3-en-2-one  shows the anti-cancer and
ADME properties. 1, 4-meth-anoazulene-9-methanol,
decahydro-4, 8, 8-trimethyl-, [1S-(1a, 3ap, 4a, 8ap,

9R*)]- asses effective colon-cancer activity.
Cyclohexanone, 2, 3-dimethyl-2-(3-oxobutyl)- has
been determined high level of anti-cancer

effectiveness. 3', 8, 8'-trimethoxy-3-piperidyl-2, 2'-
binaphthalene-1, 1', 4, 4'-tetrone, 7, 9-di-tert-butyl-1-
oxaspiro (4, 5)deca-6, 9-diene-2, 8-dione demonstrated
that in both KYSE-450 and Eca-109 liver esophageal

1004 109

123

82 208

95
55 g9

135 1
all el l 165 181193 l 280 327 355

1-C 2-(3-methyl-1,3 1,3,3-rimethyl-
C14H240; MF; 746; RMF: 754; Prob 13.4%; Lib: mainlib; ID: 77176,
100 109
43
69
123
o X
50+
OH
8 a7 208
150
I| |I ||I| ||| |||I| ||| ||| " ||| | Lo iS5, s 193201
20 30 40 50 60 70 w 90 IDO 1|0 |2ﬂ 130 |W 150 |50 170 180 |W 200 210 220
1004 151
110
50

123137 179

253 267 282 355
40 60 80 100 120 140 160 180 200 220 240 260 260 300 320 340 360
6-(3,3-Dimethy}
C12H1802: MF: 736; RNF: 785, Prob 19.2%;

Lib: mainlib; 1D: 124890.

1004 1
|zs 16

| >A\%:Y
d |||'.|. |||. W

INDIAN J. BIOCHEM. BIOPHYS., VOL. 62, AUGUST 2025

cancer cells. Germanicol has been demonstrating
specific antiproliferative efficiency against two lines
of human colon tumor cells. 1, 2-benzenedicarboxylic
acid, butyl cyclohexyl ester estimate cytotoxicity
against cancer cell line. Furthermore, estra-1, 3,
5(10)-trien-17p-0l can explore liver, prostate and
breast cancer, which compounds identified through
NIST library based on molecular formula (C;4H40,
Ci4H240, C1o2Hi30,, CisHaeO, CiaHz002, CasHasNO5,
C17H24O3, C30H5()O, C18H2404, ClgH240), molecular
weight (208.18, 208.18, 194.13, 222.19, 196.14,
487.16, 276.17, 426.38, 304.16 and 256.18) retention
time (42.22, 42.29, 44.02, 44.10, 45.85, 46.43, 47.14,
47.21, 47.86 and 48.00 min) and area (13.4, 21.8,
19.2, 13.2, 11.3, 6.91, 91.5, 0.19, 2.98 and 34.0%),
which GC-MS results as illustrated in (Fig. 4),
respectively.
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Fig. 4 — The GC-MS result of phytocompounds identified from Calotropis gigantean (Contd.)
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Fig. 5 — Ligand -protein interactions of anti-cancer compounds identified from Hybanthus enneaspermus within the active site of
METT1 (1a)3-methylisoxazolo [4, 5-b] pyridine;(1b) 1, 5-naphthalenediol, decahydro-;(1c) pyrimidine, 5-ethyl-2-[4-(4-ethylcyclohexyl)
phenyl];(1d)coumarine, 3-[2-(1-methyl-2-imidazolylthio)-1-oxoethyl]; (1e) flavone; and (1f)glucose

Molecular docking and drug-likeness analysis

The tRNAs are modified by m7G, which is
catalyzed by the RNAmethyltransfer receptor
METTI. In this section researchers demonstrate that
METT1 is frequently enhanced and amplified in
cancerand inhibits oncogenicity. Therefore, the
METT1 mediated tRNA alteration is a potential target
for anti-cancer therapy, because it stimulates tumor
progression by altering the mRNA "translatome" to

the development of a growth-promoting receptor. The
section of chromosome 12 (12q 13-14) that often
increases in target tumor is linked to METTL1 and
major inhibition of primary murine AML cells*. The
Hybanthus enneaspermus, Aegle marmelos leaves &
Calotropis gigantea flowers expressed seventeen anti-
cancer compounds investigated by molecular
modelling for drug development in therapeutic targets
as shown in (Figs 5-7). The ligands and receptor have
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Fig. 6 — Ligand -protein interactions of anti-cancer compound identified from Aegle marmelos within the active site of METT1 (2a)
1-(3, 6, 6-trimethyl-1, 6, 7, 7a-tetrahydrocyclopenta[c]pyran-1-yl)ethanone

PROTEIN : 8D59 (METT1)

Fig. 7— (Contd.)
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Fig. 7 — Ligand -protein interactions of anti-cancer compounds identified from Calotropis gigantea within the active site of METT1
(3a)1-cyclohexanol, 2-(3-methyl-1, 3-butadienyl)-1, 3, 3-trimethyl-; (3b)2, 5, 5, 6, 8a-pentamethyl-trans-4a, 5, 6, 7, 8, 8a-hexahydro-

gamma-chromene;(3¢)6-(3, 3-dimethyl-oxiran-2-ylidene)-5,

5-dimethyl-hex-3-en-2-one;(3d)1,

4-Methanoazulene-9-methanol,

decahydro-4, 8, 8-trimethyl-, [1S-(1a, 3ap, 4a, 8aB, 9R*)]-; (3e)cyclohexanone, 2, 3-dimethyl-2-(3-oxobutyl)-; (31)3', 8, 8'-trimethoxy-3-
piperidyl-2, 2'-binaphthalene-1, 1', 4, 4'-tetrone; (3g)7, 9-di-tert-butyl-1-oxaspiro (4, 5)deca-6, 9-diene-2, 8-dione; (3h)germanicol; (31)1,
2-benzenedicarboxylic acid, butyl cyclohexyl ester; and (3j)estra-1, 3, 5(10)-trien-17f-ol

been downloaded and converted as PDB file format
for dock tiny molecules with receptor performed by
AutoDock 4.2 program and the docking result used to
visualize by PyMol software’’. After the hydrogen
and kollman charges are added, set several torsion for
converting PDBQT format by run autogrid and
autodock, which express ten conformations of ligand -
protein interaction. The resulting docking identifies
the best binding conformation, hydrogen bond
interaction with amino acid residues, inhibition
constant and intermolecular energy as listed (Table 5).
The ligplot of 8D59 (METTL1) and ligand interaction
expressed the dashed line associated with different
kinds of bonds, such as carbon-hydrogen, pi-cation,
pi-alkyl, pi-sigma and hydrogen bond between the
donor and acceptor’. These interactions can be
impacted by electrostatic forces, steric, weak and Van
der Waals effect, which establish the biological
properties and effectiveness of the synthesized
compounds®. The anti-tumor demonstrates the
strongest binding affinity was located from -4.47 to -
8.83kcal/mol. The most of the components lc, le, 2a,
3b, 3d, 3f, 3g, 3h, 3i, 3j, which have estimated
binding energies smaller than other compounds™.
Among the all compounds the lowest binding affinity
expressed in the 3', 8, 8'-Trimethoxy-3-piperidyl-2, 2'-
binaphthalene-1, 1', 4, 4'-tetrone (-8.83 kcal/mol) and

Germanicol (-8.27 kcal/mol) with bonded residues
(ILE 83, GLU 240) and hydrogen interaction
(O...HN, 0...0) from ligand (donor) to receptor
(acceptor), that compound identified from the extract
of Calotropis gigantean. Finally, we report the high
content of anti-cancer compounds present in flower of
Calotropis  gigantean greater than leaves of
Hybanthus enneaspermus, Aegle marmelos. These
results indicate the potential for the creation novel and
effective drug development to treat cancer illness,
respectively.
Drug-likeness and ADME properties analysis

The theoretical approach of drug-likeness is used to
predict various physiochemical properties and
pharmacokinetics of potential drug candidates, which
reduces time and expense in the process of developing
drugs for the body of the person. The five rules have
been applied to evaluate the oral absorption of bulk
compounds and examine their drug-likeness qualities,
which result revealed no violation of the human
body*'. In the present investigation, drug-likeness has
crucial in the drug-discovery process, which has
examined the seventeen compounds based on Lipinski
rule of five interpreted by using online server pkCSM
— Biosig lab as listed in (Table 6), it was found
all components are indicate no violations of human
body, which include molecular mass<500, HBA<10,
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Table 5 — The docking scores of seventeen phytochemicals interaction with the receptor METT1
Hydrogen bond Bond No. of I'Estl'm'a't ed Binding  Reference
Bonded . . . inhibition
Compound name residucs interactions distance  hydrogen constant energy RMSD
(ligand protein) (A) bond (um) (kcal/mol) (A)
ARG 121 O...HE 2.0 3
1, 5-naphthalenediol, decahydro- CYS 136 O...HN 2.1 232.82 -4.96 43.28
CYS 136 H...O 2.1
3-Methvl; o4 5 ARG 121 N...1HH2 2.5 3
e g]lsoﬁgizlfeo 4, 5- CYS 136 N...HN 2.4 525.18 -4.47 43.90
Py CYS 136 0..HN 24
Pyrimidine, 5-ethyl-2-[4-(4- PHE 131 N...HN 2.2 1 68.77 5.68 35.66
ethylcyclohexyl) phenyl]
Coumarine, 3-[2-(1-methyl-2- GLU 202 0...0 2.9 1
imidazolylthio)-1-oxoethyl] 273.82 -4.86 80.11
LEU 160 O...HN 2.4 2
Flavone ILE 83 0.0 29 51.99 -5.84 39.80
GLN 77 H...O 2.1 7
GLN 77 H...O 2.0
GLN 77 O...HN 2.6
Glucose LEU 102 O...HN 1.6 92.90 -4.51 65.40
O...HN 2.6
ASP 100 H...O 2.1
H...O 2.0
1-(3, 6, 6-Trimethyl-1, 6, 7, 7a- ASP 163 O...HN 1.8 2
tetrahydrocyclopenta[c]pyran-1- ALA 141 O...HN 2.0 97.08 -5.47 41.62
yl)ethanone
1-Cyclohexanol, 2-(3-methyl-1, 3- ASP 163 H...O 2.3 2
butadienyl)-1, 3, 3-trimethyl- ASP 163 O...HN 24 181.47 -5.10 41.70
2,5, 5, 6, 8a-Pentamethyl-trans-4a, ASP 163 O...HN 2.4 1
5, 6,7, 8, 8a-hexahydro-gamma- 53.62 -5.83 42.03
chromene
6-(3, 3-Dimethyl-oxiran-2- ALA 141 O...HN 2.2 1
ylidene)-5, 5-dimethyl-hex-3-en-2- 189.27 -5.08 42.75
one
1, 4-Methanoazulene-9-methanol, GLN 77 H...OEl 2.2 1
decahydro-4, 8, 8-trimethyl-, [1S- 67.02 -5.69 25.87
(1a, 3ap, 40, 8aP, 9R*)]-
Cyclohexanone, 2, 3-dimethyl-2- ALA 141 O...HN 2.2 1 197.95 5.05 4175
(3-oxobutyl)-
3', 8, 8'-Trimethoxy-3-piperidyl-2, ILE 83 0...0 2.9 1
2'-binaphthalene-1, 1', 4, 4'-tetrone 334.16 -8.83 39.38
7, 9-Di-tert-butyl-1-oxaspiro(4, GLY 84 O...HN 2.3
5)deca-6, 9-diene-2, 8-dione ALA 141 O...HN 25 2 28.74 -6.20 40.16
Germanicol GLU 240 O...HN 2.1 1 872.52 -8.27 43.54
1, 2-Benzenedicarboxylic acid, ALA 76 0...0 2.8
butyl cyclohexyl ester TRP 46 0...HEl 1.7 2 18.02 -6.47 25.55
Estra-1, 3, 5(10)-trien-17p-ol SER 139 H...O 2.5
ALA 141 0. HN 24 2 16.02 -6.54 42.11
HBD<05, logP<5 and PS <140 of the novel germanicol of the natural compound. The drug-
compounds was identified from  Hybanthus  likeness criteria are connected with ADME properties

enneaspermus, Aegle marmelos leaves & Calotropis
gigantea flowers. The calculated drug-likeness of all
anti-tumour compounds satisfied five rules except the

of water solubility, Caco2 cell line (Caucasian colon
adenocarcinoma) is a absorption, which express the
Caco2 permeability of human epithelial. The translate
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Table 6 — Drug-likeness and ADME properties of seventeen phytochemicals

Properties MW LogP HBD HBA Water Caco2 skin PSA(A?)
g/mol Solubility ~ permeability permeability

Lipinski 5 rule’s & ADME <500 <5 <5 <10 - - - <130
3-Methylisoxazolo [4, 5-b] pyridine 134.13  1.531 0 3 -1.11 1.84 -2.28 57.66
1, 5-naphthalenediol, decahydro- 170.25 1.308 2 2 -1.49 1.57 -3.65 73.60
Pyrimidine, 5-ethyl-2-[4-(4- 294.44 5389 0 2 -5.47 1.33 -2.44 133.57
ethylcyclohexyl) phenyl]
Coumarine, 3-[2-(1-methyl-2- 30033  2.501 0 6 -2.88 0.98 -2.79 124.15
imidazolylthio)-1-oxoethyl]
Flavone 22224 3.460 2 -3.83 1.26 -2.21 98.13
Glucose 180.15 -3.220 5 6 -1.37 -0.24 -3.04 68.64
1-(3, 6, 6-Trimethyl-1, 6, 7, 7a- 206.28 2.850 0 2 -3 1.62 -2.49 91.00
tetrahydrocyclopenta[c]pyran-1-yl)ethanone
1-Cyclohexanol, 2-(3-methyl-1, 3- 208.34  3.553 1 1 -4.43 1.51 -1.54 93.89
butadienyl)-1, 3, 3-trimethyl-
2,5, 5, 6, 8a-Pentamethyl-trans-4a, 208.34 4.141 0 1 -4.14 1.52 -2.04 93.89
5, 6,7, 8, 8a-hexahydro-gamma-chromene
6-(3, 3-Dimethyl-oxiran-2-ylidene)- 194.27 2.850 0 2 -3.20 1.34 -3.18 85.644
5, 5-dimethyl-hex-3-en-2-one
1, 4-Methanoazulene-9-methanol, 22237 3.467 1 1 -4.20 1.29 -2.16 99.62
decahydro-4, 8, 8-trimethyl-, [1S-(1a, 3ap,
40, 8af, 9R*)]-
Cyclohexanone, 2, 3-dimethyl-2-(3- 196.29 2.751 0 2 -2.30 1.33 -2.37 86.07
oxobutyl)-
3', 8, 8'-Trimethoxy-3-piperidyl-2, 2'- 487.50 3.802 0 8 -4.97 1.07 -2.78 107.67
binaphthalene-1, 1', 4, 4'-tetrone
7, 9-Di-tert-butyl-1-oxaspiro (4, 5) 276.37 3.589 0 3 -4.24 1.4 -2.72 120.62
deca-6, 9-diene-2, 8-dione
Germanicol 426.72  8.168 1 1 -6.63 1.22 -2.84 192.39
1, 2-Benzenedicarboxylic acid, 304.38 4.133 0 4 -4.44 1.42 -2.78 131.35
butyl cyclohexyl ester
Estra-1, 3, 5(10)-trien-17p-ol 256.38 3.903 1 1 -4.90 1.66 -2.48 115.58
predicted value is greater than 0.90 and all the  Hybanthus enneaspermus, Aegle marmelos and

components are satisfied this conditions. Skin
permeability has been estimated by the same server
for drug development after following effective
molecular docking results, which estimates the first
step of bioavailability of compounds, respectively.

The geometry optimized structures

The optimized structure demonstrates topology, size,
shape, and the stability of the molecular structure in the
chemical process for drug design and the prediction of
complex behaviour of atomic-scale with lowest ground
state energy is done by density functional theory, which
contributes to the cost-effective, improved efficiency
and a higher quality result of the molecular system. The
geometry-optimized structure of seventeen anti-cancer
components have been identified from extract of

Calotropis gigantea were estimated by Gaussian 09W
hybrid functional DFT/B3LYP/6-311++G (d, p)
approach* as shown in (Figs 8-10). The bond angle and
bond length have been visualized by Chemcraft
application using with.log file, which file optimized
from ChemDraw Ultra software®. In VSERPR theory,
the distance between the nuclei of two atoms that are
covalently connected is known as bond length. The
angle created between two covalent bonds made by the
same atom is known as a bond angle, any two
neighbouring covalent bonds can generate a bond angle,
which is an optimized geometric angle. The bond length
act based on bond order that describes the number of
electrons (single bond, double bond and triple bond).
The number of electron pairs increased among the bond
distance, and the stability of the bond also increased
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Fig. 8 — Geometry optimized structure with numbering system of phytochemicals identified from Hybanthus enneaspermus (1a)3-
methylisoxazolo [4, 5-b] pyridine; (1b) 1, 5-naphthalenediol, decahydro-; (1c) pyrimidine, 5-ethyl-2-[4-(4-ethylcyclohexyl) phenyl];
(1d)coumarine, 3-[2-(1-methyl-2-imidazolylthio)-1-oxoethyl]; (1e) flavone; and (1e)glucose

Fig. 9 — Geometry optimized structure with numbering system of phytochemicals identified from Aegle marmelos (2a)1-(3, 6, 6-
Trimethyl-1, 6, 7, 7a-tetra hydrocyclopenta[c]pyran-1-yl) ethanone
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Fig. 10 — Geometry optimized structure with numbering system of phytochemicals identified from Calotropis gigantea(3a)l-
cyclohexanol, 2-(3-methyl-1, 3-butadienyl)-1, 3, 3-trimethyl-; (3b)2, 5, 5, 6, 8a-pentamethyl-trans-4a, 5, 6, 7, 8, 8a-hexahydro-gamma-
chromene; (3¢)6-(3, 3-dimethyl-oxiran-2-ylidene)-5, 5-dimethyl-hex-3-en-2-one; (3d)1, 4-methanoazulene-9-methanol, decahydro-4, 8,
8-trimethyl-, [1S-(1a, 3aP, 4a, 8ap, 9R*)]-; (3e)cyclohexanone, 2, 3-dimethyl-2-(3-oxobutyl)-; (31)3', 8, 8'-Trimethoxy-3-piperidyl-2, 2'-
binaphthalene-1, 1', 4, 4-tetrone; (3g)7, 9-Di-tert-butyl-1-oxaspiro (4, 5)deca-6, 9-diene-2, 8-dione; (3h)Germanicol; (3i)l, 2-
Benzenedicarboxylic acid, butyl cyclohexyl ester; and (3j)estra-1, 3, 5(10)-trien-17-o0l
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Table 7 — The bond angle and bond length of optimized geometry structure for seventeen bio-compounds obtain by B3LYP/6-
311++G (d, p)
Compound name Bond length low Bond length high Bond angle low Bond angle high
A) (A) @) ©)

3-Methylisoxazolo [4, 5-b] pyridine

1, 5-naphthalenediol, decahydro-
Pyrimidine, 5-ethyl-2-[4-(4-
ethylcyclohexyl) phenyl]
Coumarine, 3-[2-(1-methyl-2-
imidazolylthio)-1-oxoethyl]

(C5-H,)>1.084
(011-Hy9)>0.963
(C11-Hy7)>1.100

(Ci9-Ha)>1.077

Flavone (Co-Hp)>1.098
Glucose (05-H,9)>0.965
1-(3, 6, 6-Trimethyl-1, 6, 7, 7a- (Ce-Ha1)>1.084

(Co-C10)>1.497
(C1-C10)>1.535
(C13-C14)>1.526

(S1-C12)>1.834
(C3-Cs)>1.469

(0,-01,)>2.744
(C10-C11)>1.564

(C»-C-C)>103.82
(C5-C1-011)>105.74
(C44-C21-045)>106.74

(C12-S,-C15)>97.042
(011-C-Cp)>111.134

(0,-0,y-H,4)>58.85
(Co-C14-C11)>101.27

(Ng-C-Co)>131.27
(C10-C1-011)>111.36
(Ny-C,-Ng)>124.53

(C31-C19-Hj9)>132.58

(C-C1-C12)>126.01
(C2-0,-01,)>170.77

tetrahydrocyclopenta[c]pyran-1-
yl)ethanone

1-Cyclohexanol, 2-(3-methyl-1, 3-
butadienyl)-1, 3, 3-trimethyl-

2,5, 5, 6, 8a-Pentamethyl-trans-4a,
5, 6,7, 8, 8a-hexahydro-gamma-
chromene

6-(3, 3-Dimethyl-oxiran-2-ylidene)-
5, 5-dimethyl-hex-3-en-2-one

1, 4-Methanoazulene-9-methanol,
decahydro-4, 8, 8-trimethyl-, [1S-
(1a, 3ap, 40, 8ap, 9R*)]-
Cyclohexanone, 2, 3-dimethyl-2-(3-
oxobutyl)-

3', 8, 8'-Trimethoxy-3-piperidyl-2,
2'-binaphthalene-1, 1', 4, 4'-tetrone
7, 9-Di-tert-butyl-1-oxaspiro (4,
5)deca-6, 9-diene-2, 8-dione
Germanicol

1, 2-Benzenedicarboxylic acid, butyl
cyclohexyl ester

Estra-1, 3, 5(10)-trien-173-o0l

(04-Hy3)>0.964

(Co-H,)>1.094

(C3-H,5)>1.101

(0y-H,9)> 0.963

(C1-Hy)>1.116
(C17-Ca)>1.124
(Cio-H30)>1.116

(C3,-Hg1)>0.964
(Cao-Ha)>1.113

(019-Hy3)>0.964

(C-C2)>2.744

(C4-Cs)>1.547

(C5-Co)>1.525

(Co-Hyg)>3.327

(C2-C3)>1.543
(C14-C15)>1.511
(C4-C5)>1.552

(C1-Cy)>1.546
(C14-C15)>1.523

(C1-C13)>1.551

(C-Cs5-Co)>132.69

(C1-Co-Hi)>106.87  (C11-C1»-C13)>170.77

(Cg-Cro-Hi)>102.61  (Co-C,-Ci5)> 126.79

(C4-Cs-C4)>107.66 (C4-C11-C1p)> 161.76

(H15-C1o-H30)>30.94  (0,-C,-Cy0)> 171.00

(Hi6-C4-H;7)2106.92  (Cy-C;(-Oyp)> 122.97

(02-C11-Hyz)>90.54  (Ny5-Osp-Hyg)>134.33
(Cr-C3-C)>104.84  (C3-C,-0,))> 132.22

(Ca9-Cag-Hy7)>103.57
(05-C15-Hig)>88.70

(C11-Cso-Hyg)> 130.57
(C13-04-C15)> 153.51

(Co-C15-C12)>103.64  (Ce-Cs-Cig)>> 122.13

inversely proportional to the number of electron pairs
decrease among the bond distance, the stability of the
bond also reduced”. The optimized structure of
seventeen compounds reports the small bond length
indicates the strongest bond and the high bond length is
associated with the weakest bond of molecular structure.
If the bond angle is smaller, the surrounding pair of
bonds is very strong and repulsive strength leads to high
electron density. The higher bond angle indicates greater
electronegativity variation among the atoms, which
strengthens the dipole moment®. Therefore, 3-
Methylisoxazolo [4, 5-b] pyridine expressed the low
bond length(Cs-H;;)=>1.084A and high bond length (Co-
Ci0)>1.497A while the lowest bond angle(C,-C;-
Cy)—>103.82° and highest bond length (N4-Ci-
Cy)~>131.27° and remain compounds bond length, bond
angle values as given in (Table 7). The optimized
structure of compounds reports the small bond angle to

represent the nearby lone pair and bond pair expresses
the strong repulsion towards increased electron density
and the high bond angle indicates the different
electronegative and strongest dipole moment in the
molecules, respectively.

Conclusion

In this work, the Phytoconstituents compounds
identified from an extract of Hybanthus enneaspermus,
Aegle marmelos and Calotropis gigantea were evaluated
by GC-MS analysis. The result of GC-MS revealed
seventeen anti-cancer compounds from forty-four bio-

components. The molecular docking examined
seventeen cancer compounds dock with receptor
METTL1  (8D59), which  expressed  strong

binding affinity of 3', 8, 8'-Trimethoxy-3-piperidyl-2, 2'-
binaphthalene-1, 1', 4, 4'-tetrone—>(-8.83 kcal/mol). The
evaluated drug-likeness of all anti-cancer compounds
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satisfied the Lipinski rule of five except the germanicol
compound. ADME properties also calculated the
physiochemical properties and pharmacokinetics for
drug development. The geometry-optimized structure,
bond length and bond angle of seventeen anti-cancer
components have been predicted for structure
conformation to describe the stability and complex
behaviour of molecules. The above-evaluated
computational drug design approaches contribute by
cost-effective, time-consuming, enhanced efficiency and
quality of drug development of new therapeutic targets
and medication candidates as quickly as practicable.
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