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ABSTRACT: The active compounds present in plants gained attention for their 

biological activity and this makes them important for the pharmaceutical industries. 

Butea monosperma has significant role in traditional medicines. Its leaves, bark, and 

flower have an important role against diabetes, filariasis, ulcers, inflammations, etc. 

However, till date no detailed phytochemicals profiling in flowers of B. monosperma 

along with their antioxidant and antidiabetic potential has reported. This study aims 

to measure antioxidant activity, total phenols, flavonoid contents in methanol and 

ethanol extract of the flower, and to identify their compounds through Gas 

Chromatography-Mass Spectrometry (GC-MS) analysis. Biological activity was 

determined by available literature present on NCBI, PubChem. However, 

Antioxidant actions were measured by DPPH and FRAP assays. Further antidiabetic 

potential of compound extract was analyzed using in-silico approach. It was found 

that methanolic extract showed better antioxidant potential than ethanolic extract. 

Total Phenol and flavonoid content were investigated but no significant difference 

was observed between the extracts. 42 major compounds were identified in 

methanolic extract using GC-MS, among which, 30 have well-reported structures 

and biological activities. D-Pinitol, present in methanolic extract at higher 

concentration were used for docking analysis to confirm their anti-diabetic properties 

by inhibiting the alpha amylase activity. This is the first report on antidiabetic 

potential of methanol extract of B. monosperma using in-silico approach. The results 

provide valuable data on the phytocompounds and their biological potential that can 

be further used for the treatment of other diseaseswhere oxidation and inflammation 

play a significant role. 

INTRODUCTION: A few phytochemical 

compounds, also referred to as secondary 

metabolites, are present in different kinds of plants, 

have pivotal contribution in the pharmaceutical 

industries.  
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There is a diverse array of phytochemical 

compounds such as flavonoids, tannins, phenols, 

and terpenoids 
1, 2

. These compounds have 

multifaceted medical effects including 

antibacterial, anti-inflammatory, and anti-apoptotic 

properties etc 
3
.  

WHO has notably highlighted the significant 

reliance of 70% of Asian and African countries 

dependence on herbal medicines prepared from 

plant sources 
4
. These medicines are recommended 

because of their affirmative effects, low costs, easy 

availability, and fewer side effects 
5, 6

.  
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The use of these active compounds as a medicine is 

not limited to only humans but it has been used for 

various other animals 
7, 8

. These active compounds 

are immunomodulatory as they promote both 

humoral and cell-mediated responses in an 

organism 
9, 10

. Not only plants, but algae, lichens, 

and yeast also promote the use of herbal medicines 

in Ayurveda, Unani, and other local health 

practices
11

. Compounds have antioxidant properties 

because of which they serve as protective agents by 

counteracting oxidative stress through the reduction 

of free radicals, thereby mitigating the progression 

of cellular damage 
12, 13

 

For many years, research has emphasized more on 

elucidating the identification and biological 

function of active compounds found present in 

plant parts. The focus of this study is to identify 

and explore the phytochemical properties of Butea 

monosperma flower. B. monosperma (Family: 

Fabaceae) is a flower-bearing tree also called 

palash (in India) or flame of the forest because of 

the appearance of the flower 
14, 15

.  

This species belongs to one of the largest families 

of flowers, encompassing approximately 1800 

species. It is indigenous to South Asian regions like 

India, Nepal, Bangladesh, Myanmar, Thailand, Sri 

Lanka, Pakistan, and Indonesia. It is a deciduous 

tree which typically blooms during late winter. It 

has been used in Ayurvedic, Unani, and 

Homeopathic medicines because of various 

beneficial effect on night blindness, ulcers, 

filariasis, and many more 
16

. It is employed in the 

treatment of various other disease conditions like 

antifertility, cancer, convulsions, diabetes, and 

oxidative stress 
15, 17, 18

.  

Diabetes mellitus is a concern for public health 

sector as it is the third most common chronic 

disease worldwide, surpassed by cancer and 

cardiovascular diseases 
19, 20

. Dysregulation in the 

metabolism of carbohydrates, fats, and proteins, 

primarily arising from insufficient insulin 

production or resistance to insulin action caused 

this metabolic disorder. This results in 

hyperglycaemia which can lead to range of severe 

complications in multiple organs like liver, 

pancreases, intestine, and stomach 
21, 22

. Alpha 

amylase is an enzyme secretedby the pancreas, 

responsible for hydrolyses of starch into small 

sugars, these small sugars converted into glucose 

and absorbed into bloodstream subsequently 
23, 24

. 

This contributes to elevated postprandial blood 

glucose levels. Dysregulation or hyperactivation of 

alpha amylase can exacerbate glucose levels and 

thereby increasing the potential of insulin 

resistance and development of type 2 diabetes. So, 

inhibiting the potentials of alpha amylase is an 

effective way for reducing the risk of 

hyperglycemia 
25

.  

There are various oral agents available for the 

management of diabetes but achieving therapeutic 

efficiency without adverse effect remails a 

challenge for the medical sector. Metformin is a 

well-established first line pharmacological agent 

for diabetes management 
26–28 

basically known for 

inhibiting alpha-amylase activity by reducing 

hepatic gluconeogenesis and improving peripheral 

insulin sensitivity. However, there are certain side 

effects that affects various organs, particularly in 

the liver, intestine, and gastrointestinal organs. 

Adverse effects include discomfort in abdomen, 

nausea, and lactic acidosis 
29, 30

.
 

Taking the context of earlier studies, flowers of B. 

monosperma were used for the investigation of 

antioxidant potentials and their antidiabetic 

properties. The present work aims to evaluate the 

efficiency of methanol and ethanol extract from the 

flower of B. monosperma. Our objectives include 

the evaluation of phenol and flavonoid 

concentration, elucidate the antioxidant potential 

through DPPH and FRAP assay.  

Furthermore, the phytocomponents were identified 

by using GC-MS and pursued to characterize the 

biological activities of the active compounds found 

in extracts of B. monosperma flower. Also, study of 

the alpha amylase inhibiting properties of 

compounds presents in flowers of B. monosperma 

by performing docking with alpha amylase enzyme 

using Autodock tool. 

EXPERIMENTAL: 

Collection of Flowers: Flowers of Butea 

monosperma (Accession number DUH15968) were 

collected from the district of Mirzapur, Uttar 

Pradesh (24.8675° N, 82.8556° E) between 

February to April. Selected flowers were 

thoroughly washed with tap water and dried at 
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room temperature. Samples were ground into fine 

powder, passed through a sieve for uniform 

powder, and stored at -20ºC.  

Preparation of Extracts: 10g of powder was 

weighed and dissolved in 100ml of methanol and 

ethanol solvents separately by maceration process 

for 24 hours on magnetic stirrer. Both the slurry 

obtained were filtered using Whatman filter paper 

No. 1. The collected solvents (filtrates) were 

further dried using rotary evaporator at 40ºC, and 

the extracts were weighed, and stored at -20℃ until 

further use. The concentrated stocks (10mg/ml) 

were used further for antioxidant assays and 

phytochemical screening. 

Antioxidant Assays:  

DPPH (2,2-Diphenyl-1-Picrylhydrazyl) Assay: 

DPPH assay is a radical scavenging assay 

performed using the standard protocol 
31, 32

. B. 

monosperma flower extract was dissolved in both 

methanol and ethanol at a final concentration of 

1mg/ml.  

DPPH solution (6 ×10
-5 

M) was prepared in 

methanol solvent and added to both the samples 

equally, followed by incubation in dark condition 

for 30 minutes. Ascorbic acid was taken as positive 

control and the blank contains the same amount of 

DPPH solution and distilled water. Absorbance was 

recorded at 515nm. All the reactions were 

performed in triplicates. The free radical 

scavenging property was recorded according to the 

formula 

% Inhibition = (A2– A1)/A2 ×100 

Where, A1 is the absorbance of extract solution 

after 30 minutes and A2 is the absorbance of blank 

solution. 

FRAP (Ferric Reducing Antioxidant Power) 

Assay: For FRAP assay, 5μl of plant extract 

(1mg/ml) of both the solvents were mixed with 

200μl of FRAP reagent containing 300mM acetate 

buffer, 10mM 2,4,6-tripyridyl triazine in 40mM 

HCl, and 20mM ferric chloride in ratio of 10:1:1 

respectively, adjusted to pH 3.6. Samples were then 

incubated for 20 minutes at 37°C. Ferrous sulphate 

was used for the standard curve. Absorbance was 

recorded at 593nm taking acetate buffer as control 
33, 34

. 

Total Phenol Content (TPC): 1ml of extract 

(10mg/ml) was dissolved in 500μl of Folin-

Ciocalteu reagent and mixed well. 1.5ml of sodium 

carbonate solution (20%) was mixed after 1 minute 

followed by incubation for 2 hours at room 

temperature in the dark. The flower samples were 

exchanged with equal amounts of methanol and 

ethanol in the blank. Gallic acid was taken as 

standard and absorbance was measured for all 

solutions at wavelength of 750nm by using UV-

Spectrophotometer 
33, 34, 35

. 

Total Flavonoid Content (TFC): TFC was 

estimated by using the protocol mentioned in 

reference 
33

, 1ml of extract (10mg/ml) was mixed 

with 1ml of 2% Aluminium chloride. Absorbance 

was recorded after 20 minutes of incubation at 

room temperature at 415nm. A standard curve was 

plotted using quercetin and a blank sample using 

distilled water. The flavonoid content was 

expressed in μg QEs/mg (QE= quercetin 

equivalents). 

Gas Chromatography-Mass Spectrometry (GC-

MS): The methanol extract of B. monosperma 

flower were analyzed using a thermal desorption 

TD-20 system, GCMSQP-2010 Plus (Shimadzu, 

Japan) fitted with RTx-5MS column (30m × 

0.25mm inner diameter × 0.25µm film thickness) 

operated at 70eV electron impact mode. Helium 

was used as a carrier gas at 99.99% purity. Column 

Temperature was started at 80ºC and reached 

300ºC with a gradual increase of 5ºC per minute 

and pressure was maintained at 80kpa. The Mass 

spectrum was attached to the system with a scan 

range of 40 m/z to 650 m/z scan interval of 0.50 

seconds. 

GC-MS Data Interpretation: The phytochemicals 

were identified based on their area percentage of 

mass spectra, retention time, and percentage of 

peak area and its comparison with the data of 

library of NIST11.LIB of National Institute of 

Standards and Technology (NIST) MS programme 

v.2.0d and WILEY08 libraries were used along 

with their names, chemical formulas, molecular 

weight, structure of components. Unknown 

components were also identified by using Wiley 

libraries based on their spectrum. The biological 

and chemical activities were identified by using 

NCBI-Pubchem and various literatures.  
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Autodocking Analysis: The molecular docking 

was performed for the highly available compound 

i.e. D-Pinitol, in methanol extract of Butea 

monosperma. The 3D structure of α-amylase were 

obtained from the Research Collaboratory for 

Structural Bioinformatics (RCSB) ProteinData 

Bank (PDB) at (https://www.rcsb.org/) with PDB 

IDs 1B2Y.Protein structure were prepared Using 

Autodocktools 1.5.7 software doing various 

modifications like removal of water, assigning 

hydrogen bonds, distribution of charges and 

flexible torsions followed by setting grid nearby the 

docking site.   

Ligand Structural Retrieval: The chemical 

structures of D-Pinitol compound is retrieved from 

NCBI PubChem compound database 

(https://pubchem.ncbi.nlm.nih.gov/) and saved in 

sdf format. It was further converted into .pdb file 

using Open Babbel software.  

Docking and Analysing: The prepared protein and 

ligand were docked using AutoDock tool 1.5.7. Ten 

different conformations of different binding 

energies were generated from Protein-Ligand 

interaction. The one with the lowest binding energy 

was more stable and selected for the virtual 

screening using Discovery Studio 2021 tool. 2D 

structures were generated to check name of atomic 

acids and their position to which ligands bind and 

to check the different kind of bonds between 

protein binding site and ligands.  

Statistical Analysis: Statistical differences were 

calculated by Student T-test using SigmaPlot 12.0 

software where p-value ≥ were considered 

significant. The requisite sample size was 

maintained throughout the study.   

RESULTS AND DISCUSSION: In recent years 

plants with more antioxidant potential have gained 

a lot of attention. These antioxidant compounds 

reduce the adverse events because of oxidative 

stress. Oxidative stress occurs due to insufficient 

availability of antioxidants and this affects the 

defense system of the body that can lead to the 

occurrence of various diseases 
36

.  

Phytochemical Extraction and Analysis: Plant 

extracts contain a variety of phytochemical 

compounds such as phenols, flavonoids, tannis, 

phytol and essential oils etc. Efficiency of these 

compound extraction depends on the type of 

solvent used. Here Methanol and ethanol solvent 

were used for the extraction of phytochemical from 

the flower of B. monosperma.  

The extracted content was 5.67g and 3.91g in 

methanol and ethanol respectively. So, the content 

was extracted more in methanol as compared to 

ethanol. As methanol being a polar solvent and 

higher dielectric constant with a smaller molecular 

size demonstrates an efficient extraction for 

phytochemicals. A similar qualitative observation 

was seen in some studies 
37

.  

Various other tests have also been performed to 

highlight the presence of phenols, flavonoids, 

tannins, and various other metabolites in these 

extracts. On the other side, ethanol has lower 

polarity due to its longer hydrocarbon chain that 

makes ethanol less effective for extracting highly 

polar compounds compared to methanol. 

Antioxidant Assay: Antioxidants activity of 

extracted compound is measured to know the 

potentials of phytochemicals to neutralize the free 

radicals and mitigating the oxidative stress. Radical 

scavenging assay of methanol and ethanol extract 

of B. monosperma flower was performed using 

DPPH and FRAP assay using ascorbic acid and 

ferrous sulphate as positive standards respectively. 

DPPH assay is the most common method to 

determine the antioxidant ability of the compounds, 

free radicals are eliminated by the antioxidants 

present in the extract of flower and leads to 

discoloration of DPPH compound 
38

.  

This assay is simple, rapid, and sensitive, makes it 

one of the useful techniques to estimate the 

antioxidant potentials. The electron of nitrogen 

atom present in DPPH is reduced into hydrazine by 

taking the hydrogen from the antioxidants present 

in compounds 
39

.  

Similar reactions occurred in both the extracts 

although the intensities were different. Antioxidant 

activity exhibited by methanol extract was 

significantly higher than ethanol extract of B. 

monosperma as well as standard ascorbic acid 

Table 1. Similar results were observed in Mentha 

piperrascens and Moringa stenopetala, where 

methanol extract has more antioxidant potential 

than ethanol and water extracts 
40, 41

. 

https://www.rcsb.org/
https://pubchem.ncbi.nlm.nih.gov/
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TABLE 1: DPPH AND FRAP ASSAY IN METHANOL AND ETHANOL EXTRACTS OF B. MONOSPERMA FLOWER   

 DPPH Assay (% scavenging activity) FRAP Assay (ug gallic acid/mg extract) 

Mean ± SEM Mean ± SEM 

Methanol extract 61.529 ± 2.532
a
 3.454965 ± 0.442

a
 

Ethanol extract 34.06 ± 4.365
b 

1.2840 ± 0.222
b
 

Ascorbic acid 57.496 ± 2.555 - 

Gallic acid - 2.076 ± 0.081 

Values are expressed in Mean ± SEM and Superscripts 
a
 and 

b
 represents the significant difference between both the extracts. 

In FRAP Assay, the higher concentration of 

antioxidants reduces more ferric ions into ferrous 

ions and forms blue coloured solution. The 

intensity of colour is directly proportional to the 

reducing power of compound. Although both the 

extracts showed positive results for FRAP assay 

Table 1, there is a significant difference between 

both the extracts i.e. methanol showed higher 

reducing potential than ethanol extract. These 

results showed that methanol extract has 

significantly more antioxidant potential than 

ethanol extract. However, in some plants like 

ethanolic extract of R. coreanu and water extract of 

M. piperascens has higher FRAP value than 

methanolic extract. So, the FRAP value is not 

always constant for the solvent. It changes with 

respect to their components showing antioxidant 

potential 
41, 42

. 

Total Phenolic Content: Secondary metabolites 

are majorly phenolic compounds, present in plants. 

They are aromatic compounds to which one or 

more hydroxyl group has attached 
43, 44

. It has 

various biological functions to play that help plants 

physiologically and morphologically like growth, 

repair, protection against pathogens, etc 
45

. Phenols 

reduce the Folins-Ciocalteu reagent in the extracts 

and produce blue color molybdenum-tungsten that 

is measured spectrophotometrically at 760nm. Its 

intensity increased with the increase in phenolic 

content. No significant differences were found in 

the level of phenols in both the extracts of B. 

monosperma flower Table 2.  

Total Flavonoid Content: Flavonoids were 

measured by taking quercetin as a standard. Both 

the extracts showed the presence of flavonoids but 

there was no significant difference in the level of 

flavonoid. Concentration of flavonoid was 

expressed in microgram equivalent quercetin per 

mg extract Table 2.  

TABLE 2: TOTAL PHENOLIC CONTENT AND TOTAL FLAVONOID CONTENT IN METHANOL AND 

ETHANOL EXTRACTS OF B. MONOSPERMA FLOWER  

 Total Phenolic (µg gallic acid/mg extract) Total Flavonoid (µg quercetin/mg extract) 

Mean ± SEM Mean ± SEM 

Methanol extract 17.31 ± 0.91
a 

4.15 ± 0.283
b 

Ethanol extract 17.05 ± 2.43
a 

3.26 ± 0.332
b 

Values are expressed in µg equivalents to gallic acid and quercetin respectively. Values are expressed in Mean ± SEM and 

Superscripts 
a
 and 

b
 represents the significant difference between both the extracts. 

GC-MS Data Interpretation: During data 

interpretation of gas chromatography Retention 

time, peak size and area percentage were taken as a 

base for the identification of the compounds 

represented by different peaks. Peaks were 

compared with the data of NIST11.LIB of National 

Institute of Standards and Technology (NIST) MS 

program v.2.0d and WILEY08 libraries for their 

identification. More number of peaks and their 

respective compounds in methanol extract have 

well-established anti-oxidant, anti-inflammatory, 

and immune-modulatory properties which are in-

line with our biochemical estimation of antioxidant 

potential, therefore, detailed structures, chemical 

formula, and biological activities of the compounds 

were identified only of methanol extract using the 

NCBI-PubChem. Methanolic extract of B. 

monosperma flower resolved in 42 peaks as shown 

in the chromatogram Fig. 1, representing various 

phyto-compounds and secondary metabolites. The 

chromatogram also gives an approximate 

percentage of compounds present in extracts. Out 

of 42 compounds, only 30 were identified based on 

their relative abundance, for their chemical 

structure, chemical formulae, and biological 

activity as shown in Table 3 with the help of NCBI 

PubChem. 
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FIG. 1: GC CHROMATOGRAM OF METHANOL EXTRACT OF B. MONOSPERMA FLOWER DERIVED FROM 

GC-MS 

TABLE 3: LIST OF PHYTO-COMPOUNDS DERIVED FROM GC-MS OF METHANOL EXTRACT OF B. 

MONOSPERMA FLOWER 

Peak Retention 

time (min) 

Area 

% 

Common name Chemical 

Formula 

Biological activity 

1 8.291 0.39 1,2-di-tert-Butylbenzene C14H22 - 

3 9.329 0.07 Docosane C22H46 - 

4 9.804 1.00 1,3-Benzenediol C6H6O2 Apoptotic, Anti-angiogenetic
46

 

5 11.593 0.58 Sulfurousacid,2-ethylhexylhexylester C14H30O3S Acidifier
47

 

7 12.170 20.27 D-Allose C6H12O6 

 

Anticancer, 

Immunomodulatory
48

,Antitumour
49

 

8 12.965 1.05 1,2-

BenzenedicarboxylicAcid,DiethylEster 

C8H6O4 Antibacterial
50

 

10 14.132 0.62 Eicosane C20H42 Antiinflammatory, Analgesic, 

Antipyretic 
51

 

11 14.616 40.86 Mome Inositol C7H14O6 

 

Antialopethic
40

, Anticirrhotic
40

, 

Antineuropathic, Cholestrolytic
52,53

, 

lipotrophic 

12 14.918 0.67 Tetra-decanoicacid C14H28O Antioxidant
, 
Antidiabetic, Antiviral

54
 

14 15.622 0.19 Neophytadiene C20H38 Anti-inflammatory
55

 

15 15.947 0.24 1,2-

BenzenedicarboxylicAcid,DibutylEster 

C16H22O4 Antibacterial
56

 

17 16.369 0.24 Hexadecane C16H34 Antitumour
57

, Antibacterial
57

 Anti-

inflammatory
58

 

18 16.425 0.94 (6E,10E)-7,11,15-Trimethyl-3-

Methylene-1,6,10,14 

C20H32 - 

19 16.915 0.13 PhthalicAcid, butyl tridec-2-yn-1-yl 

ester 

C25H36O4 Insecticidal 
59

 

20 16.985 0.21 n-Hexadecanoicacid C16H32O2 Antioxidant, Antibacterial
60 

Anti-inflammatory
61

 

23 18.780 0.63 E,E,Z-1,3,12-Nonadecatriene-5,14-diol C19H34O2 SARS CoV-2 inhibitor
62

 

24 18.834 0.36 EthylOleate C20H38O2 Antioxidant
63,64

, Antiinflammatory
64

 

25 19.061 0.46 8-Methylnonanoicacid C10H20O2 Antimicrobial
65

, Antibacterial
66

 

26 20.223 0.28 Carbonicacid,decylnonylester C20H40O3 Antimicrobial
67

, Antibacterial,
67

 

29 22.374 0.15 Eicosane C20H41I Antifungal
68

 

31 22.968 0.13 Cyclohexanol,4-(tri-methylsilyl) oxy-, 

cis- 

C9H20O2Si Antimicrobial
69

, Antifungal 
69

 

32 23.117 2.61 Hexatriacontane C36H74 Anticancer
58

, Antibacterial 
72

, 

Antioxidant
73

 

33 23.829 0.27 Sulfurousacid,octadecyl2-propylester C21H44O3S Antimicrobial
74

, Antimycobacterial
74

 

34 24.138 0.16 Eicosanal C20H40O Anti-depressant
75

, Anxiolytic
75

 

37 27.381 0.96 Campesterol C28H48O Antiangeogenic
76

, Antiinflamatory
76
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38 27.631 3.71 Stigmasterol C29H48O Antioxidant
77

, Anti breast cancer
78

 

39 28.294 5.07 Sitosterol C29H50O Cancer therapy agent
79

, Antioxidant, 

hepatoprotective
80

 

40 29.074 7.32 Lup-20(29)-en-3-one C30H48O Antileukemic, Antiproliferative 

41 29.451 2.41 Lupeol C30H50O Anti-inflamatory, anticancer 
81

, 

cardioprotective agent
82

. 

42 30.035 0.30 Pollinastanol C28H48O - 

 

Docking Analysis: Managing blood glucose level 

is an important criterion to manage diabetes. The 

present work revealed the binding interaction of D-

pinitol compound with α-amylase enzymes or 

protein molecules.  

Further, an analysis into the interaction was 

performed in-silico using the Auto Dock Vina tool. 

Based on GC-MS result, D-pinitol was identified 

highly available compound in methanol extract of 

B. monosperma and used as a ligand for docking 

along with metformin (positive control). As 

revealed in Table 4, D-Pinitol showed high binding 

affinity for alpha amylase enzyme as compared to 

Metformin. The binding energy of D-Pinitol and 

metformin is -5.8 kcal/mol and -5.2 kcal/mol 

respectively. It is essential to note that the more 

negative binding free energy value indicates a 

higher affinity for ligand binding to the receptor as 

observed in these compound interactions.  

So, it indicates that D-pinitol proved to be better 

antagonist then metformin against alpha amylase 

enzyme. The detailed interaction between receptor 

and ligands interactions were analyzed using free 

version of Biovia Discovery studio Visualizer 2021 

software. This software generates best docking 

structure, caron interaction, amino acid residues 

interaction along with bond type. The amino acid 

residues for alpha amylase with metformin and D-

pinitol has been mentioned in table 4 along with 2D 

structure. 

TABLE 4: STRUCTURE AND PREDICTED BINDING AFFINITY AND DETAILED DOCKING INTERACTIONS 

OF Α-AMYLASE WITH METFORMIN (POSITIVE CONTROL) AND METHANOL EXTRACTED COMPOUND D-

PINITOL 

S. no. Compound name Chemical Structure Binding affinity (kcal/mol) with H bond residues 

1 Metformin 

 

-5.2 (HIS A:299, ASP A:197, ARG A:195, GLU A:233) 

2 D-Pinitol 

 

-5.8 (ALA A:310, ASP A:317, ARG A:267, GLN A:302, 

THR A:314) 

 

 
FIG. 2: METFORMIN COMPOUND DOCKED WITH ALPHA AMYLASE ENZYME (A.) LIGAND INTERACTION 

HAS SHOWED IN ZOOMED IMAGE. STRUCTURES ARE ALSO PRESENTED IN 2D SHOWING HYDROGEN 

BONDS (B). 
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FIG. 3: D-PINITOL COMPOUND DOCKED WITH ALPHA AMYLASE ENZYME (A.), LIGAND INTERACTION 

HAS SHOWED IN ZOOMED IMAGE. STRUCTURES ARE ALSO PRESENTED IN 2D SHOWING HYDROGEN 

BONDS (B) 

CONCLUSIONS: After summarizing the whole 

study about the antioxidant potential of methanol 

and ethanol extracts of B. monosperma flower, we 

conclude that methnol extract of B. monosperma 

flower exhibits higher potential biological or 

medicinal importance as compared to ethanol 

solvent. Compounds showed presence of phenols 

and flavonoids that raised the antioxidant potentials 

of extracts. Presence of momeionistol at higher 

percentage make this flower a potent candidate for 

the treatment of type 2 diabetes. The detailed 

examination of these compounds has unveiled a 

promising route for further research into their 

biological activities. Overall, this is the first report 

on in-silico analysis of antidiabetic potential of 

methanol extract of Butea monospera. These 

results underscore the advantages of exploring the 

plant-derived antioxidant as potential remedies 

against oxidative stress ailments. It might also be 

helpful in pharmaceuticals, nutraceuticals, and 

cosmetic industries.  
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