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Abstract: Ethnopharmacological relevance of Garcinia mangostana is a member of the Clusiaceae
family distributed in the tropical rainforest of Southeast Asian countries like India, Sri Lanka, Malaysia,
and Thailand and also known as "the queen of fruits" due to its extensive treatment ability for abdominal
pain, diarrhea, wound infection, chronic ulcer. Parts of the pericarp are extracted with ethanol and
fractionated using chromatography for future characterization investigations. For both fractions,
phytochemical screening, antioxidant assay, antibacterial assay, and TLC were conducted. The
extraction procedure was adjusted by RSM-CCD, and the outcomes were assessed through an
antioxidant estimate. DPPH radical scavenging activity was used to determine whether or not both
fractions contain antioxidant capabilities. In 89.1 g/ml, the rind extraction was determined to be 69.54
percent. MTT test was used to examine the anticancer activities of HeLa cell lines. The cytotoxicity
against normal cells was insignificant since the ICso values were 207.07 g/m. The bioactive compounds
were evaluated by GC-MS and further used for molecular docking against CDK1- member of the family
of cell cycle regulatory proteins involved in the cell cycle maintenance and over-expression of shows
association with cancer. The intention of performing docking with the compounds present in the plant
extract in silico was to establish inhibition of CDK1, which shows the inhibition of cancer.
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1. Introduction

In general, the prevention of a wide variety of cancer is attributable to the presence of
bioactive compounds in significant amounts in fruits and vegetables, especially in the waste
parts such as the peel and the seeds. Apple peels include phenols, flavonoids, and antioxidants,
all of which significantly inhibit the growth of tumor cells [1]. Grape seeds have various health
advantages, including anti-inflammatory, anticancer, antiviral, and cardio-protecting qualities
[2]. The Garcinia mangostana Linn. tree is native to the tropical parts of India that have a
rather moderate growth rate. The flesh of the mangosteen fruit is edible and white, and it has a
tasty pulp that is sweet and slightly acidic. The external part of mangosteen fruit may be dark
purple or reddish in color [3]. After the main edible component of the plant has been consumed,
the rinds of the G. mangostana plant are often discarded as rubbish. This not only results in the
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loss of the plant's bioactive substances but also adds to the untidiness of the surrounding
environment [4].

Garcinone E, 8-deoxygartanin, and gartanin are among the considerable amounts of
xanthones found in the fruit's pericarp, along with sitosterol. The rind of the mangosteen fruit
has been shown to have significant water-soluble antioxidant [5,6], anti-tumor, anti-
inflammatory [7,8], and anti-allergy [6] components.

The activation of cyclin-dependent kinases 1, 2, 4, and 6, which govern the course of
the cell cycle, and helps initiate transcription by phosphorylating the C-terminal domain (CTD)
of RNA polymerase 1l (Pol II) at serine 5 (Ser5) at active gene [9]. As preclinical research
shows, cancer cells are more dependent than normal cells on high levels of super-enhancer
(SE)-driven transcription regulated by certain oncogenic drivers. These oncogenic drivers
include RUNXL1 in acute lymphoblastic lymphoma (ALL) and N-MY C in neuroblastoma [10].
For the treatment of advanced solid tumors, only four selective CDK?7 inhibitors have made it
to the Phase I/11 clinical study stage [11]. In order to take advantage of the promise of CDK7
inhibitors for use in combination treatments, it is essential to create selective CDK?7 inhibitors
and understand the mechanism of action these inhibitors have in cancer [12]. Consequently,
knowing the function of CDK?7 in normal cells as opposed to tumor cells and the underlying
mechanisms of CDK?7 inhibition in cancer are essential topics of research in medicine and
pharmaceutical science [13,14]. This article concentrates on the molecular docking of CDK7
using different compounds derived from the plant source.

In the present study, the pericarp metabolites were extracted, separated, and analyzed
for their phytochemical, antioxidant, antibacterial, and cytotoxic activities and their effects on
the MCF7 cell line — derived from the pleural effusion of breast adenocarcinoma. The
compounds identified using GC-MS were used for molecular docking to understand the
interaction with CDK7.

2. Materials and Methods

2.1. Collection of plant material.

Fresh Garcinia mangostana was procured from the local market of Chennai, Tamil
Nadu, India. The mangosteen rind was checked for contamination, cleaned to remove dust, and
shade dried for 20 days before being crushed into a fine powder. Further, the powder was
packed and preserved in the refrigerator until extraction.

2.2. Preparation of plant extracts.

Individual parts (rind) were extracted using methanol by homogenization method. After
24 hours of incubation, the extract was filtered using Whatmann No. 1 paper and further
concentrated by evaporation. The methanolic extracts were obtained since the samples were
absorbed well, used for following tests, and stored at 4°C. It was named ME-GA.

2.3. Phytochemical analysis.

The presence of bioactive compounds are identified in the ME-GA of mangosteen by
using the procedures described by Kumar et al. (2021). Analysis for the presence of
carbohydrates, alkaloids, proteins & amino alkanoic acid, theobromine, saponins, glycosides,
phytosterols, flavonoids, tannins, and terpenoids was performed [15-17].
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2.4. Antioxidant assay.

DPPH solution of 1.1 absorbance at 515 nm was prepared by dissolving approximately
20 mg in 250 mL methanol. A series of different concentrations (50-1000 pg/mL) of standard
(gallic acid) and samples were also prepared. The reaction mixtures were prepared by mixing
150 mL of standard and samples with 2850 mL of DPPH radical solution and incubated in the
dark at ambient temperature for 24 h. A blank (methanol) and a control (DPPH solution) were
also measured at intervals during analysis. The absorbance of the reaction mixtures in triplicate
was measured at 515 nm, and for inhibition percentage (% inhibition) calculation, the following
equation (1) was used [18].

% of inhibition = 2¢enroi™Asample o 4 (1)

Acontrol
2.5. Experimental strategy applied using RSM.

One-factor experiments were executed primarily to acquire the optimum state for two
parameters while keeping the one parameter persistent. 3 variables, such as time, temperature,
and pH, were designated for optimization. Then the impact of three independent parameters
(time, temperature, and pH) on the yield of antioxidants was investigated by RSM. This method
engages three levels (-1, 0, and +1) of central composite design (CCD) for developing
maximum information about the progression from the least number of experiments (Table 1)
[19-21].

The design of the experiment (DoE) was formulated with Design Expert software
version 7.2.0 (Stat ease Inc. Minneapolis) with the quadratic Eq. (2).

Y =vo + viA + v2B + v3C + v4A2 + vsB2 + v6C? + v7AB+ vsBC + voAC 2

where Y is the obtained response, A, B, and C are the input variables, vo iS an experimental
intercept, vi1, v2, and vsare the linear coefficients, va, vs, and vs, are the quadratic coefficients
and vz, vs and vo are the traverse product coefficients with collaboration outcomes.

Table 1 RSM — CCD Design summary.

Low High
Factor Name Mean | Std. Dev.
Actual | Coded | Actual | Coded
A Temperature 55 -1 75 1 65 8.26343
B pH 2 -1 4 1 3 0.826343
C Time 1 -1 3 1 2 0.826343

2.6. TLC analysis.

Thin-layer chromatography (TLC) is used in the process of separating non-volatile
substances. In order to put a number on the findings, the distance that is being looked at is
divided by the overall distance that the mobile phase has traveled. (The mobile phase must not
be allowed to reach the end of the stationary phase) [22].

RF = Distance traveled by the solute / Distance traveled by the solvent

The plates are then removed, dried, and seen under a UV light chamber to view the
separated bands.
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2.7. Anticancer activity by MTT assay.
2.7.1. Preparation of cell suspension.

A subculture of MCF7 cells in Dulbecco’'s Modified Eagle's Medium (DMEM) was
trypsinized separately after discarding the culture medium. To the cells in the flask, 25 mL of
DMEM with 10% fetal calf serum was added. The cells were suspended in the medium by a
gentle passage with the pipette, and the cells homogenized.

2.7.2. Seeding of cells.

One mL of the homogenized cell suspension was added to each well of a 24-well culture
plate along with doubling the sample concentration (F2) (0 to 200 pg/mL) concentration and
incubated at 37°C in a humidified CO:z incubator with 5% CO.. After 48 hrs incubation, the
cells were observed under an inverted tissue culture microscope. With an 80% confluence of
cells, a cytotoxicity assay was carried out.

2.8. Cytotoxicity assay.

The assay was performed using (3-(4, 5-dimethyl thiazol-2yl)-2, 5- diphenyl
tetrazolium bromide (MTT). MTT was cleaved by Succinate dehydrogenase and reductase of
viable cells, accommodating a measurable purple product, formazan. This formazan formation
is directly comparative to the viable cell number and contrariwise relational to the degree of
cytotoxicity. After two days of incubation, the wells were supplemented with MTT and left for
3 hours at room temperature. All wells have removed the content using a pipette, and 100ul
SDS in DMSO was supplemented to dissolve the formazan crystals; absorbance was read in a
Bio-Rad plate reader at 570 nm [23].

The ICso values were calculated using GraphPad Prism8 by using %inhibition against
the corresponding concentration and represented in pg/mL.

2.9. Compound screening by GC-MS.

Gas chromatography-mass spectrometry analysis was carried out with GC-MS-QP2010
Plus Shimadzu. The sample compounds were identified by comparing them to the National
Institute of Standards and Technology (NIST) database.

2.10. In-Silico studies/Docking calculations.

Six compounds were selected for docking studies, namely, a-D-mannopyranoside,
methyl 3,6-anhydride, phenol, 2-methoxy-4-(1-propenyl)-, (E)-n-Hexadecanoic acid, Nitric
acid, nonyl ester, and d-mannitol, 1-O-(22-hydroxydocosyl). The 3D structures of the
compounds were downloaded from PubChem as 3D Conformer in sdf format. The energy
optimization of these compounds was performed using Maestro - Schrodinger Software by
Ligprep application. In addition, each ligand SDF file was produced by utilizing the Maestro
ligand preparation wizard in conjunction with the OPLS 2005 force field. This field performed
an analysis of a number of probable 3D stereoisomers and protonation states using EpiK. The
bioactive chemical conformer with the lowest energy in three dimensions was selected for
docking purposes. In the beginning, the 6 compounds and the different protonation states for a
few compounds were put through high throughput virtual screening (HTVS) using the OPLS
force field. Using the receptor grid generator (Glide) the grid center of the receptor (Mpro) was
https://biointerfaceresearch.com/ 4 of 14
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defined as the coordinates of the peptide-like inhibitor (X = -5.442, Y =33.937, Z = -21.307)
with specified inner box (30, 30, 30) dimensions. With the ligand docking application to get
precise information on the binding postures of these compounds, we put them through standard
precision (SP) testing using the OPLS 2005 force field. In addition, Extra Precision sampling
(XP) was carried out to get rid of the false positives, and an advanced scoring function was
used to validate the binding docking poses. This function enables the inclusion of non-covalent
interactions, as well as a penalty for the entropy effect and a penalty for the restriction of
ligands. It is referred to as Glide G-score or XP glide score. The optimized structures were
docked at the active site of protein CDK1 structures, revealing conserved and unique features
of the essential cell cycle CDK. The coordinates of these enzymes were extracted from the
crystal structures of these enzymes in Protein Databank RCSB PDB. PDB structure with the
code: 4YC6 was used as the Drug-Target Binding Energy was calculated using Schrodinger
Software, and subsequently, the calculated binding energy was used to evaluate the stability of
the target protein and ligand complexes. PyMol was used to visualize docked inhibitors at the
active site and identify the intermolecular interactions with the active site[16,24].

3. Results and Discussion

3.1. Extract characteristics.

The characteristics study of extracts of the rind of Garcinia mangostana reveals that
the methanolic extract of the rind has shown reddish brown. This may be due to the presence
of tannins and terpenoids in the rind. The extracts were named ME-GA.

3.2. Phytochemical analysis.

The phytochemical bioactive compounds of ME-GA of Garcinia mangostana were
qualitatively analyzed, and the results are given in Table 2. Phytochemical screening revealed

the presence of carbohydrates, tannins, and terpenoids.
Table 2. Phytochemical analysis for crude sample.
S.No | Components | Extract

1 Carbohydrates ++1

2 Alkaloids +
3 Proteins & A.A

4 Theobromine ++
5 Saponins +
6 Glycosides

7 Phytosterols

8 Flavonoids +
9 Tannins ++
10 | Terpenoids ++

L (++ = highly present, + = moderately present and - = absent)

The result for alkaloids, proteins, theobromine, saponins, glycosides, phytosterols, and
flavonoids answered negatively for the extracts, which are supported by the studies of
terpenoids are the most important plant pigments for pharmacological applications and natural

5of 14

https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC141.007
https://biointerfaceresearch.com/

https://doi.org/10.33263/BRIAC141.007

flavoring compounds. It is found in ME-GA, which leads us to the conclusion that this may be
responsible for the color of the extracts.

The compounds have been separated by column chromatography using silica gel and
fractioned compounds (ME-GA1l, ME-GA2, etc.). The phytochemical analysis has been
analyzed.

3.3. Free radical scavenging activity.

Antioxidants act as a defense mechanism that protects against oxidative damage and
include compounds to remove or repair damaged molecules [25]. Oxidative stress is a factor
for many human diseases as a cause or an effect. Plants are the source of medication for
preventive, curative, protective, or promotive purposes [26,27]. Disparity leads to the
mutilation of vital biomolecules and organs with possible influence on the organism.
Antioxidants can interrupt, constrain or avert the oxidation of materials by scavenging free
radicals and waning oxidative stress [28]. Natural antioxidants have been studied extensively
for decades to find compounds protecting against several diseases related to oxidative stress
and free radical-induced damage.

The effect of given samples on DPPH radical was assessed, rendering to the technique
elaborated by [23]. Two mL of 6 x10-5 M methanolic solution of DPPH were added to 50 pl
of a methanolic solution (10 mg/ml) of the sample. Absorbance measurements commenced
immediately. The results are tabulated in Table 3.

Table 3. Antioxidant activity exhibited by the fractioned sample.

S.No | Testsample (ul) | OD | % Inhibition
1. 10 0.538 18.718
2. 20 0.416 46.214
3. 30 0.352 60.648
4. 40 0.272 78.68
5. 50 0.189 97.398

3.4. RSM with antioxidant effect.

The optimization using RSM - Central composite design (CCD) was engaged with
temperature (A), pH (B), and time (C) were chosen for independent variables. One response
was given as antioxidant effect, the value was derived from the polynomial equation (3), and
the details are provided in Table 4.

Table 4. Design of experiment with the actual and predicted value.

Run Factor 1 Factor 2 | Factor 3 AO
A:Temperature B:pH C:Time | Actual | Predicted
1 65 3 2 129.5 127.8
2 48.18207 3 2 59.276 56.4
3 65 3 2 129.8 127.8
4 65 3 2 130.2 127.87
5 81.81793 3 2 64.2 65.14
6 65 3 2 127.6 127.8
7 75 4 3 70.5 72.6
8 55 2 3 50.2 52.6
9 55 2 1 58.3 57.44
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Run Factor 1 Factor 2 | Factor 3 AO
A:Temperature B:pH C:Time | Actual | Predicted
10 75 2 1 56.1 55.87
11 65 3 2 119.6 127.8
12 55 4 3 59.2 60.7
13 65 3 2 130.2 127.8
14 75 4 1 53.9 52.7
15 65 1.318207 2 62.3 62.95
16 65 3 0.318207 | 51.2 51.53
17 65 3 3.681793 | 66.4 64.23
18 55 4 1 44.9 47.6
19 65 4.681793 2 69.7 67.1
20 75 2 3 59.2 57.82

AO =127.870 + 2.59A+1.25B + 3.775C +1.687 AB + 1.6875 AC + 4.4875BC - 2 3.7158
AZ-22.204B? - 24.74 C? 3)

The ANOVA for the model is summarized in Table 5. The F-value and p-value were
174.42 and 0.0001, respectively, both representing the model as significant. The response graph
was plotted to understand the interaction of independent variables and confirm the ideal level
of each factor for maximum response [29]. Results proposed that the alteration of temperature
and pH had noteworthy results (p < 0.05). The coefficient of determination (R?) of the models
in this response was 0.9936; further, for the predicted model was 0.9766, and the p-value for
Lack of Fit was 0.749. These values would give a relatively good fit to the mathematic model
in Eq. (3) and are displayed in Table 6. The interaction of different parameters like pH vs.
temperature, pH vs. time, and time vs. temperature are shown as a contour plot and surface plot
in Figure 1.

Table 5. ANOVA.

Source Sum of of Mean F p-value
Squares Square Value Prob > F

Model 20579.98 | 9 | 2286.664 | 174.4217 | <0.0001 | significant
A-Temperature | 91.66282 | 1 | 91.66282 | 6.991839 | 0.0246
B-pH 21.63928 | 1| 21.63928 | 1.650597 | 0.2278
C-Time 194.6457 | 1| 194.6457 | 14.84715 | 0.0032
AB 2278125 | 1| 22.78125 | 1.737704 | 0.2168
AC 2278125 | 1| 22.78125 | 1.737704 | 0.2168
BC 161.1013 | 1 | 161.1013 | 12.28845 | 0.0057
A? 8105.48 | 1| 8105.48 | 618.2682 | <0.0001
B? 7105.132 | 1 | 7105.132 | 541.9639 | <0.0001
C? 8823.941 | 1 | 8823.941 | 673.0709 | <0.0001
Residual 131.0997 | 10 | 13.10997
Lack of Fit 454114 | 5| 9.08228 | 0.52996 | 0.7486 not significant
Pure Error 85.68833 | 5| 17.13767
Cor Total 20711.08 | 19
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Table 6. Regression analysis.
Std. Dev. | 3.62077 | R-Squared 0.99367
Mean 79.61798 | Adj R-Squared | 0.987973
CV.% 4547679 | Pred R-Squared | 0.97666
PRESS 483.4038 | Adeq Precision | 31.34796

Design-Expert® Software Design-Expert® Software Design-Expert® Software

A0 A0 A0
I1302 Ium Imm
449 449 449
X1.= A Temperature X1 = A Temperature X1=B:pH

X2=B:pH X2=C: Time X2=C:Time

Actual Factor
C:Time =2.00

Actual Factor
B:pH=3.00

Actual Factor
A Temperature = 65.00

RIS

QX
GRS
RIS
XS
s
W

AO

LR AIR RIS
RIS
QRN
LRI
KXY

AO
AO

QK
LRSS
QS
G

500

A: Temperature ™% 25
s o
w0200

Figure 1. Surface and contour plots of different parameters with antioxidants as a response.
3.5. Thin layer chromatography.

TLC analysis of ME-GA3 revealed the presence of active compounds that were
visualized in UV. Different solvent systems were tried for each extract to obtain the proper
result (Trial and error method). The solvent systems used are tried in different combinations
based on the polarity of the compound, as reported by Aziz et al., 2022 [17]. The solvent system
used, their ratio, the number of bands obtained, and their RF value is given in the following
Table 6.

The standard solvent system tried was ethyl acetate (polar): hexane (non-polar) in the
ratio 1:1, for which only the leaf ethyl acetate gave a positive result. The ratio is altered by
increasing the hexane solvent with ethyl acetate gave a positive result, but only one bond is
formed in that. The other solvent used is methanol which is a polar solvent respectively. The
results show that the ME-GA at different proportions of the mobile phase has shown one band.

RF obtained denotes the polarity of the separated bands; larger RF values lower the
polarity of the compounds and vice versa. That is, the RF value obtained is inversely
proportional to the polarity of the compound.

Table 6. TLC results.

Extracts ME-GA
Mobile phase | EA: Hex: ET (1:1:1) | Hex: EA (1:2) | Hex: EA (2:1) | Hex: EA (1:1)
RF value 0.5 0.63 0.78 0.43

3.6. Cytotoxicity assay.

The anticancer effect of ME-GA was estimated and shown in Table -7, and Figure 2
depicts the significant cell death of extract against MCF7. 100% of cell death (ICs0 =
27.4+0.74) was seen after a time duration of 72 h.

Table 7. MTT activity.

Sample concentration(ug/ml) | % cell viability
0 0
10 32.98+0.33
15 41.98 +1.58
20 4998+ 1.73
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Sample concentration(ug/ml) | % cell viability
25 56.57 + 1.97
30 60.67 + 1.46
35 63.64 £1.29
40 65.27 £1.28
50 69.94 +1.15
100 79.02 £ 0.65
150 83.43+0.98
200 88.05+ 1.09
250 93.4+0.82
300 94.5+0.97
350 96.85+0.78
400 98.1+1.29
450 98.3+0.31
500 98.05+0.32
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Figure 2. MT. ”
3.7. Gas chromatography & mass spectrometry.

The GC MS results are shown in Figure 3.
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Figure 3. GCMS graph.

Table 8. GCMS analysis for fraction 1.

Peak | R.time | Name Area Area % | Height | Height%
1. 5.085 | a-D-Mannopyranoside, methyl 3,6-anhydride | 126428 |9.24 21211 |14.68

2. 7.136 Phenol, 2-methoxy-4-(1-propenyl) 33851 2.47 10904 |7.55

3. 9.238 | a-Mangostin 76509 8.92 41287 |21.54

4. 18.975 | n-Hexadecanoic acid 69354 5.07 22311 |15.45

5. 19.833 | Nitric acid, nonyl ester 86592 6.33 13316 |9.22

6. 46.048 | d-Mannitol, 1-O-(22-hydroxydocosyl) 975724 |67.97 35421 |31.56
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3.8. Drug likeness and ADMET prediction for the components of ME-GA.

Pharmacokinetics and drug-likeness prediction of drug candidate molecules were
carried out using the online program SwissADME, which was based on an investigation of
ADME. On top of it, there are the rules of Lipinski, Ghose, and Verber, as well as
bioavailability scores, were analyzed. The bioavailability score of >0.55 is considered to be

significant.
Table 8. Drug-likeness results of compounds from GC-MS.
Graphical Drug likeness Bioavailabilit
Ligands 2D structure representation of Lipinski Ghose Veber S y
. core
drug-likeness
a-D- oot wo Yes; 0 No; 1 Yes 0.55
Mannopyranoside, N
methyl 3,6-anhydride
Phenol, 2-methoxy-4- o Yes; 0 Yes Yes 0.55
(1-propenyl) /\/@ A
ne?® _7‘/"‘
a-Mangostin YTy Yes; 0 Yes Yes 0.55
Tri—T
B /)
‘~,//
n-Hexadecanoic acid A Yes; 1 Yes Yes 0.85
N
Nitric acid, nonyl ester Yes; 0 Yes Yes 0.55
d-Mannitol, 1-O-(22- Yes; 0 Yes Yes 0.55
hydroxydocosyl) violation
Table 9. Ligands used in the study and their properties.
Ligands Formula Mol.wt iLogP TPSA H bond
(9/mol)
a-D-Mannopyranoside methyl C7H1406 194.18 1.25 99.38 2
3,6-anhydride
Phenol, 2-methoxy-4-(1- C20H2404 328.40 4.88 58.92 4
propenyl)
a-Mangostin C24H2606 410.46 414 100.13 5
n-Hexadecanoic acid C16H3202 256.42 3.85 37.30 14
Nitric acid, nonyl ester CoH19NO3 189.25 2.59 55.05 9
d-Mannitol, 1-O-(22- Ca2sHss07 506.76 5.32 130.61 28
hydroxydocosyl)

https://biointerfaceresearch.com/
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3.9. Molecular docking against CDK1.

In the attempt to predict the interaction of different compounds identified by GC-MS
with the active sites of CDK1 (PDB code: 4YC6) molecular docking methods were used. The
A-chain was used for docking as it showed maximum interaction with the molecules. Other
chains were deleted using the prep wizard in pre-processing. There were many active sites, and
it ensured an effective reproducibility of results with other compounds also. Thus, docking
experiments were conducted to determine the nature of such interaction (Figure 4). Three key
amino acid residues (Tyr36, Asp171, and Phel72) of 4YC6 were found to interact directly with
compounds of the extract [9-11].

a-D-Mannopyranoside,methyl 3,6-anhydride
ps

Phenol, 2-methoxy-4-(1-propenyl) n-Hexadecanoic acid
‘ -~ g7\ \7

\
N

b

+

Nitric acid, nonyl ester d-Mannitol, 1-O-(22-hydroxydocosyl)
Figure 4. Binding orientation of different compounds with protein residues at the active site of 4YCB6.

To support the anticancer effect of different compounds against CDK1 and to
understand the inhibitory effect, molecular docking was performed. The binding affinity was
determined by hydrogen bonding and RMSD score. The binding analysis of the best docking
conformation of various compounds is represented in Table 8. Mangostin-a showed interaction
with Arg36 and Leu 37 and coordinated covalent bond with phe153; the interaction was present
in the binding pocket of CDK1. The overall analysis shows an effective reduction of cancer
progression. Similarly, for the other compound, docking was performed against CDK1, and the
interactions are shown in Figure 4

3.10 a-Amylase inhibition

An additional approach, known as the molecular docking method, was used to
understand better how the substance n-hexadecanoic acid might be utilized to block the
amylase enzyme. In order to cure or prevent obesity, the protein known as 6BSZ-Human
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mGIlu8 Receptor Complexed with Glutamate and the component of ME-GA were employed.
This helped reduce the amount of glucose absorbed inside the body (Figure 5).

(d)

Figure 5. (a) Three-dimensional modeling of 6BSZ. (b) Three-dimensional diagram illustrating n-
Hexadecanoic acid. (¢) Two-dimensional diagram illustrating binding interaction of active conformation of
ligand-binding interaction (d) Superimposed three-dimensional structure of ligand (white) with protein (green
color) in the active site of a-amylase.

4. Conclusions

So far, numerous plants have been demanded to pretense beneficial health
consequences such as antioxidant properties. Therefore, the current examination was started
with the aim of evaluating the free radical scavenging activity of various extracts of Garcinia
mangostana. The extraction process was optimized using RSM-CCD, and the results were
evaluated using antioxidant estimation. The study result reveals that both fractions possess
antioxidant properties that were further evaluated by DPPH radical scavenging activity. Rind
extraction was found to be 69.57% in 89.1 pg/ml. The anticancer activity assessed in MCF7
cell lines was evaluated by MTT assay. The bioactive compounds were evaluated by GC-MS.
Additional molecular docking was done against CDK1 in order to demonstrate how well cancer
may be controlled.
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