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I. INTRODUCTION

Phenolic compounds
Phenolic compounds (PCs) are widespread
secondary metabolites with potent biological
activity. Their sources are mainly plants from
cultivated and natural states, providing valuable
protective and health-promoting extracts. The wide
biological activity of PCs (antioxidant, anti-
inflammatory, antimicrobial, anti-atherosclerotic,
anti-diabetic, anti-allergic, prebiotic, anti-mutagenic)
means that new sources of PCs are constantly being
sought, as exemplified by extracting these
compounds from tissue culture or agricultural by-
products.

Plant phenols show marked qualitative and
quantitative variation not only at different genetic
levels (between and within species and clones) but
also between different physiological and
developmental stages.

Plant phenolics are considered to have a key role as
defense compounds when environmental stresses,
such as high light, low temperatures, pathogen
infection, herbivores, and nutrient deficiency, can
lead to an increased production of free radicals and
other oxidative species in plants.

Classification
Phenolic compounds are classified into several
groups according to their diverse chemical
structures. Flavonoids, lignans, stilbenes, and
phenolic acids are the four main families of
phenolic compounds.

Abstract- Phenolic compounds (PCs) are plant-derived secondary metabolites recognized for their diverse
biological activities, including antioxidant, anti-inflammatory, and anti-diabetic properties. While conventional oral
hypoglycemic agents like metformin and glimepiride are widely used to manage blood glucose, they are often
associated with adverse effects such as gastrointestinal distress, allergic reactions, and liver inflammation. This
study utilized molecular docking to evaluate the anti-diabetic potential of 29 plant-based phenolic compounds
compared to standard marketed drugs. The results demonstrate that all 29 natural compounds exhibited superior
docking scores and glide energy relative to the reference standards, suggesting their potential as safer and more
effective alternatives for blood glucose regulation.
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Metabolism
Absorption and bioavailability of phenolic
compounds mostly depend on their metabolic
reactions conducted in small intestine.
Biotransformation reactions involved during phase I
of metabolism are oxidation, reduction, and
hydrolysis. The biological activity of phenolic
compounds can be increased, decreased or
counteracted through these reactions. The first
stage of the reaction aims to change the structure
of exogenous bio molecules. This amendment is
attained through introducing amino, carboxyl and

hydroxyl groups, etc. The major purpose of this
reaction is to enhance the polarity of
heterogeneous phenolic compounds for facilitating
their excretion.

The wide biological activity of PCs (antioxidant,
anti-inflammatory, antimicrobial, anti-
atherosclerotic, anti-diabetic, anti-allergic, pre-
biotic, anti-mutagenic) means that new sources of
PCs are constantly being sought, as exemplified by
extracting these compounds from tissue culture or
agricultural by-products, (12)

Oxidative stress and Diabetes mellitus (DM) have
complex interactions whereby both intensify each
other. A healthy and functional mass of pancreatic
beta cells is necessary for normal glucose
homeostasis, and DM is accompanied with varying
levels of beta-cell dysfunction.14

Diabetes
The most proliferated disease recognized across the
world is diabetes. [16]Diabetes mellitus (DM) is a
chronic metabolic illness characterized by an
increase in blood glucose, also known as hyper-
glycemia, and is currently an epidemic affecting
millions of individuals worldwide. According to a
2021 report from the International Diabetes
Federation, 101 million people in India have
diabetes, and that number is expected to climb to
693 million by 2045,

Types of diabetes
Type 1 Diabetes Mellitus
Type 1 Diabetes is characterized by insulin output
deficiency, which involves routine insulin
administration. The cause of type 1 diabetes is
unclear, even despite current knowledge, it is not
preventable.
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Type 2 Diabetes Mellitus
It results from insulin being used ineffectively by
the body. T2DMaffects most people with diabetes
globally and is largely the result of excess body the
most proliferated disease recognized across the
world is diabetes
Symptoms of diabetes:-12
 Excessive urination and sweating
 Feeling vey thirsty and hungry
 Blurry vision
 Fatigue
 Weight loss
 Tiredness

Anti-diabetic drugs are used to lower the
concentration of glucose in the blood of people
with diabetes mellitus. By keeping the blood sugar
at or close to the normal range, these medicines
reduce some of the risks associated with diabetes,
(22)

Anti-diabetic drugs exert their useful effects
through23)
 increasing insulin levels in the body
 increasing the body's sensitivity (or decreasing

its resistance) to insulin
 decreasing glucose absorption in the intestine.

The table given below shows the demographic
details of the patients.

Molecular docking study is a computational
method that described the best-fit orientation
between ligand and protein. Docking generally
involves the association of molecules mainly
through hydrogen bonds, - stacking, hydrophobic
interactions, side chain hydrogen bonds, polar
interactions etc. 1251

 First step of docking is to take PDB (protein
database) file format of required ligand and
target.

 Second step involves the preparation of
PDBQT files, grid and docking parameter files
by using Schrodinger (Maestro 12.8).

 Final step is to perform docking and observed
the results. 1261

Used to model the interaction between a small
molecule and a protein at the atomic level, which
allow us to characterize the behaviour of small
molecules in the binding site of target proteins as
well as to elucidate fundamental biochemical
processes.

The docking process involves two basic steps
 Prediction of the ligand conformation as well

as its position and orientation within these
sites (usually referred to as pose).

 Assessment of the binding affinity, (27)
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II.LITERATURE SURVEY

1. Nurzyńska-Wierdak R. (2023) reported that
phenolic compounds (PCs) are widespread
secondary metabolites with potent biological
activity. The wide biological activity of PCs
(antioxidant, anti-inflammatory, anti-microbial, anti-
atherosclerotic, anti-diabetic, anti-allergic, pre biotic,
anti-mutagenic) means that new sources of PCs are
constantly being sought, as exemplified by
extracting these compounds from tissue culture or
agricultural by-products. 128)

2. Rana A, Samtiya M, Dhewa T et al, (2022)
reported that plants produce poly-phenols, which
are considered highly essential functional foods in
our diet. They are classified into several groups
according to their diverse chemical structures.
Flavanoids, lignans, stilbenes, and phenolic acids
are the four main families of polyphenols.
Polyphenols in the diet also help to improve lipid
profiles, blood pressure, insulin resistance, and
systemic inflammation. For instance, cocoa flavan-
3-ols have been associated with a decreased risk of
myocardial infarction, stroke, and diabetes, 12

3. Deka, Himangshu Choudhury et al., (2022)
reported that plant-derived phenolic compounds
produce anti-diabetic effects through various
mechanisms, such as AMPK pathway activation, a
glucosidase/a amylase inhibition, glucose uptake
and insulin sensitivity improvement. Furthermore,
these compounds can be utilized as alternative
medicines in the treatment and management of
other associated diseases, D01

4. Nazurah Hamizah Salleh et al., (2021) reported
that turmeric (Curcuma longa), garlic (Allium
sativum L.), bitter melon (Momordica charantia),
and Rosella flower (Hibiscus sabdariffa L.). Of these,
only the bitter melon study did not show any
significant change in the blood glucose of
participants after intervention. 1311

5. Samec D, Karalija E et al., (2021) reported that
Polyphenols, which are the largest group of plant-
specialized metabolites, are generally recognized as
molecules involved in stress protection in plants.

This diverse group of metabolites contains various
structures, from simple forms consisting of one
aromatic ring to more complex ones consisting of
large number of polymerized molecules.

6. Vinay Bharadwaj Tatipamula, Biljana Kukavica
(2021) reported that phenolic compounds,
widespread in plants, are a necessary part of the
human regimen due to their antioxidant and pro-
oxidative properties. Naturally, phenolics
compounds structurally range from a very simple
phenolic molecule moiety to a polymer. Phenolic
compounds have gained much attention because of
their protective effects against degenerative
disorders such as inflammation, diabetes and
cancer.

7. Cao H, Ou J, Chen L, Zhang Y et al, (2019)
reported that significant evidence from
epidemiological investigations showed that dietary
poly phenols might manage and prevent type 2
diabetes (T2D). Poly phenols from coffee, guava tea.
olive oil, chocolate, red wine, grape seed, and cocoa
have been reported to show anti-diabetic effects in
T2D patients through increasing glucose
metabolism. improving vascular function as well as
reducing insulin resistance. (4)

8. Selvankumar Thangaswamyet al., (2017)
reported that Intermolecular interactions between
target proteins and different anti-diabetic
compounds were observed. Five phyto compounds
were selected from Plumbago zeylanica, Neolitsea
cassia and Wrightia tinctoria and taken for
molecular docking against human pancreatic alpha-
amylase and human dipeptidyl peptidase.6 urs-12-
en-24-oic acid Plumbago zeylanica is the best
compound for both the human pancreatic alpha-
amylase and human dipeptidyl peptidase IV
inhibition, (5)

III. RESEARCH AND METHODOLOGY

Molecular docking study
ChemDraw 19.0 was used to sketch the structures
of phenolic acid derivatives for virtual derivative
screening. Schrodinger suite v 12.8 was used for
molecular docking, (36.37)
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Protein preparation
Transcriptional regulation (PDB Id: 5NN6) was
picked from the Protein Data Bank for the
molecular docking research of a selected data set of
phenolic compounds. The average structure file
retrieved from the PDB isn't ready for instant use in
molecular modelling calculations.

A typical PDB structure file contains heavy atoms, a
co-crystallized ligand, water molecules, metal ions,
and cofactors, among other things. Protein was
created using the protein preparation wizard, which
preprocessed, optimised, and reduced protein. The
end result is a refined, hydogenated ligand and
ligand-receptor complex structure that can be used
with other Schrodinger modules. (36,37]

Ligand Preparation
To achieve the best docking results, ligand
preparation is done using the maestro v 12.8
LigPrep module. The docked structures must be
good approximations of the actual ligand structures
as they would look in a complex of protein-ligand.
This means that the structures must meet the
following Glide docking software requirements.

They must be three-dimensional. Glid only changes
the internal torsional coordinates of the ligand
during the process, therefore the remaining
geometric parameters must be tuned beforehand.
They must each be made up of a single molecule
with no covalent receptor linkages and no other
fragments like counter ions or solvent molecules.
They must be completely filled with hydrogen
(valences). They must have a proper protonation
condition for physiological pH values (about 7)

Grid generation
The receptor grid generating module of maestro
version 12.8 is used to create the grid. A grid is
created around the binding site already occupied
by the co-crystallized ligand, allowing additional
molecules to be attached to the same binding site
while the co-crystallized ligand is excluded, (36,37)

Molecular docking
Docking was done with the maestro v 12.8 ligand
docking module after producing the glide grid zip

file and prepping the ligands. The XP module
performs more precise molecular docking of
chosen phenolic compounds. At each level, the size
of the data collection shrinks as the precision of the
data grows. The XP parameters docking score, glide
energy value were estimated in maestro v
12.8.36.37)

Selection parameters of PDB ID

Table 2: Selection parameters of PDB ID

IV. RESULT AND DISCUSSION

There are many drugs available in the market
playing a major role in reduction of blood glucose
level in the body.

Some of the available marketed drugs are
glimepiride, glizipride, metformin, biguanides,
chlorpropamide, tolbutamide, repaglinide,
nateglinide etc.
But these drugs show side effects in the body such
as-
 Nausea
 Gastrointestinal disturbance including

diarrhoea and constipation
 Abdominal pain
 Allergic skin reactions
 Liver inflammation
Here we performed docking of 29 plant based
phenolic compounds and compare with standard
Metformin, Glizipride, Biguanides, Glimepiride
tablets out of which all the compounds show better
1docking results as compared to marketed
compounds.The table shows phenolic compounds
having higher docking score and glide energy as
below:
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Table 3: In-Silico study of Phenolic
compounds(39.40)
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V. CONCLUSION

According to a 2021 report from the International
Diabetes Federation, 101 million people in India
have diabetes, 136 million with pre diabetes and
315 had high blood pressure and that number is
expected to climb to 693 million by 2045. We have
studied the 29-plant based phenolic compounds.
First, we draw the structure with the help of
CHEMDRAW19.1then minimise the ligand and save
the compound in PDB format to perform the
docking. The molecular docking was performed
using MAESTRO v. 12.8 and results came out and
we studied them.

All the phenolic compounds showed better results
as compared to the marketed formulations. Among
them top three compounds showed the best
docking score: Quercetin[-7.311] L-Dopa[-7.019]
Rosmarinic acid[-6.868] while the market
formulation having these results Metformin [-
2.781] >Glimepiride(-1.428].Higher the negative
value of docking score of a compound showsthat
the compound having the better binding affinity.

As we know that marketed synthetic drugs like
glimepiride. glizipride, metformin, biguanides,
chlorpropamide, tolbutamide, repaglinide,
nateglinide which shows many side effects
including nausea, gastrointestinal disorders, liver
damage but the natural compounds show less or
null side effects. Hence, we can conclude that these
phenolic compounds may show the better
efficiency and results for the treatment of diabetes
mellitus worldwide. Therefore, further research can
be done on the plant based phenolic compounds
and can be an alternative method to control
diabetes.
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