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ABSTRACT

Diabetes mellitus (DM) is a group of metabolic disease of inadequate control of blood glucose level due to
the deficiency of insulin. It is classified into 2 types they are type 1 and type 2. It has an impact on both developed
and undeveloped countries. It is expected that approximately 25% of the global populace has diabetes. The inhibitors
used in the clinical practice of allopathic medicines for the control of diabetes are known to be related with various
adverse effects. In recent years, alternative treatment methods have been followed by diabetic patients instead of
allopathic medicines. As a result, it is the time to recognize and discover the need for drugs from natural sources
without any adverse effects. This study is aimed to identify the preliminary phytochemicals, quantitative analysis of
major secondary metabolites such as alkaloids, phenol and flavonoids, in vitro antioxidants, and in-vitro antidiabetic
prospective of polyherbal formulation of Catharanthus roseus L., Mirabilis jalapa L., and Senna auriculata L. The in
vitro antioxidant assays, such as DPPH, reducing power assay, and ABTS radical scavenging assay, were
demonstrated. In our findings the polyherbal formulation exhibited significant increase of free radicals and its
scavenging potential. The mean ICso value of the polyherbal formulation for DPPH (172.5 pg/ml), reducing power
(90 pg/ml), and ABTS assay (150 pg/ml) were predicted. In vitro antidiabetic studies of the a-amylase enzyme
inhibitory test revealed excellent inhibitory potential with its mean ICsy value of the polyherbal formulation (107.5
pg/ml) was calculated and substantiating that the polyherbal formulation possesses remarkable antioxidant and
antidiabetic potential.
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1. INTRODUCTION

Diabetes mellitus (DM) is a severe,
persistent, and intricate metabolic disorder of various
etiologies with intense consequences, both acute and

increase in the prevalence over 90% of instances of
diabetes are type 2. It is a precarious and widespread
chronic illness brought on by a difficult inheritance-
environment interface in addition to additional risk

chronic. DM and its complications influence people
from both developed and underdeveloped nations,
resulting in a significant socioeconomic problem!. As
stated by the survey of international diabetes
federation (IDF), numeral of individuals with diabetes
rises from 380 million to 620 million in 2030.
Compared to wealthy nations, developing nations have
seen a faster increase in prevalence?. There is an
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factors like obesity and sedentary lifestyle. Diabetes is
largely influenced by both genetic and environmental
factors’. Due to insufficient insulin activity on target
tissues brought on by insulin insufficiency or
insensitivity, the body's cells are unable to adequately
digest sugar during the development of diabetes*. For
the diabetes management contemporary medicines
have introduced several synthetic remedies like
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insulin, biguanides, metformin, sulfonylureas,
glibenclamide and thiazolidinedione but they are
causing many adverse effects as well as
complications®. Diabetic complications are a primary
cause of sightlessness, kidney failure, myocardial
infarction, cerebrovascular accident (CVA) and lower
limb amputation®. Type 2 diabetes and associated
complications can be prevented or delayed by
following a balanced diet, exercising, maintaining a
normal body weight, taking medication, getting
regular screenings, and receiving treatment’.

Hence, people prefer ayurvedic medicinal
system of plant based medicine as a complementary
and alternative treatment approach®. Herbal medicine
is a traditional healing practice that utilizes plant and
plant extracts to prevent, alleviate, or treat various
ailments and health conditions. It has been practiced
for centuries across cultures worldwide and involves
the use of different plant parts like leaves, roots, seeds,
and flowers®. Herbal remedies can be prepared in
various forms such as teas, extracts, formulations,
tinctures, and capsules. These remedies contain
bioactive substances in the form of secondary
metabolites with excellent medicinal properties,
including antioxidants, anti-diabetic, anti-
inflammatory, and antimicrobial agents etc. The
majority of secondary metabolites with curative value
for medication development against the most
widespread and prevalent diseases, particularly
diabetes, originate from plants!?.

Because of the various biological actions of
their constituents, more than 1200 plants have been
found through experimentation to be valuable in the
management of diabetes. Most of the traditional
medicinal plants previously reported in ayurvedic
literatures as an excellent source for medicines and
blood glucose control properties for the development
of more secure hypoglycemic medications!.
Compared to insulin and other oral hypoglycemic
medications, there is an emerging need for natural
compounds with implicit antidiabetic activity for
blood glucose management!?. Therefore, it is
necessary to look for safe and effective medications to
manage blood glucose levels (BGL) in diabetes
through plant-based therapy. In this study the chosen
medicinal plants are Catharanthus roseus L.,
Mirabilis jalapa L., and Senna auriculata L.,
commonly known as madagascar periwinkle, four-O-
clock, avaram senna has been used for eternity in
folklore and established systems of medication as an
antidiabetic, antioxidant, anticancer, anti-
inflammatory, hepatoprotectivity, antimicrobial, and
gastroprotective activity etc. Hence, this study mainly
focused on assessing the in vitro antioxidants, and
antidiabetic potential of polyherbal formulation.
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2. MATERIALS AND METHODS
2.1 Chemicals and reagents

The studies were conducted using only
analytical-grade chemicals. Every chemical was
acquired from Sisco Research Laboratories (SRL) Pvt.
Ltd. in India. The hydrocarbon diluents were sourced
from Merck (Chennai, India). Reagent-grade
chemicals were purchased from regional vendors
(SRL, Himedia & Biosystems, Chennai, India).

2.2 Collection, identification and authentication of
plant materials

As per the literature survey, three plant
sources were chosen for the current study:
Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L. The chosen plant sources were
collected from within and around Trichy and
authenticated (Authentication numbers: KS0001,
KS0002 and KS0003), with the specimens deposited
at the RAPINAT Herbarium, St. Joseph’s College,
Trichy. The collected leaves and flowers were cleaned,
dried, powdered, and used for further studies.

2.3 Preparation of aqueous extract!?

200 g of leaves powder of Catharanthus
roseus L., Mirabilis jalapa L., and flowers powder of
Senna auriculata L., were mixed thoroughly in six
parts of water, boiled it until condensed to one-third.
The extract was then strained using filter paper and
evaporated in a water bath till it reaches a thick paste
consistency. Then it was kept in a sealed container and
used for further in vitro studies.

2.4 Preparation of polyherbal formulation'*

Aqueous extract of the selected plants
(Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L.)) were prepared individually.
Each extract was mixed in a proportion of 5:2:3 to
make formulation. This formulation was used for in
vitro antioxidants and antidiabetic study.

2.5 Preliminary phytochemical screening!®

Initial screening for phytochemicals of the
dry plant powders and aqueous extracts of
Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L., were performed using standard
protocols. Tests for various compounds included
terpenoids (Salkowski test), flavonoids (Shinoda test),
steroids (Liebermann-Burchard test), reducing sugar
(Fehling’s test), alkaloids (Dragendroff’s test),
quinone (Alcoholic KOH test), phenol (Ferric chloride
test), tannin (Lead acetate test), saponin (Foam test)
and coumarin (NaOH test).

2.6 Quantitative analysis of major secondary

metabolites
2.6.1. Estimation of total alkaloids'®
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The aqueous acidified layer that resulted
from mixing 10 g of plant extract with 0.1 N HCI was
separated using chloroform in a separating funnel. The
aqueous layer was basified with NH4OH to an alkaline
pH and separated with CHCls in a separating funnel
after the chloroform layer was removed. After
discarding the aqueous layer and evaporating the
chloroform layer, the resulting substance was
considered as total alkaloid and the alkaloid was
verified using Dragendroff's reagent.

2.6.2. Total flavonoids estimation'¢

5 g of aqueous plant extract was mixed with
10 ml of ethyl acetate solvent. Incubate this mixture at
room temperature for 24 hours. The extracts were
maintained in a boiling water bath up to being
completely dehydrated and getting concentrated. The
concentrated filtrate was further diluted with ethyl
acetate solution and obtained the extract. Take
different aliquots of test solution of the extract. To this
1 ml of 2% aluminium chloride and 1 ml of methanol-
acetic acid (1:1 ratio) was added. Then it was kept
aside for 30 minutes at room temperature, and the
absorbance was read colorimetrically at 390 nm.
Additionally, there was a blank also maintained.
Quercetin was used as a reference standard. The
inference was expressed as mg/g.

2.6.3. Estimation of Phenol'’

Precisely weighed 1 g of the plant powder
was thoroughly ground using 10 times the 80%
ethanol volume. The homogenate was centrifuged at
10,000 rpm for 20 minutes. After collecting the
supernatant, the filtrate was extracted again using 5
times the 80% ethanol volume. The top layer was
obtained after the material was centrifuged once more.
After then, it evaporated until it was completely dry. 5
ml of distilled water was used to dissolve the acquired
deposit. From this, 0.5 ml of the sample was pipetted
into a test tube, and distilled water was added to make
the volume up to 3 ml. After 3 minutes, 0.5 ml of
Folin's reagent and 2 ml of a 20% NaHCOs3 solution
were added. After fully mixing the contents, the test
tube was submerged in a boiling water bath for 1
minute, allowed to cool, and the color that appeared
was measured colorimetrically at 650 nm. Results
were reported in mg/g, with gallic acid serving as the
benchmark.

2.7 In vitro antioxidant assays
2.7.1. DPPH radical scavenging assay'®

Different concentrations of polyherbal
formulation and ascorbic acid (Standard) were taken
in sequence of test tubes. Methanol was added to get
the volume up to 1 ml. In control experiment without
the test compounds but with corresponding amount of
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methanol was taken and the experiment conducted in
an identical manner. Then 0.5 ml of recently
prepared DPPH solution was added to all the test
tubes and the tubes were incubated at room
temperature for 10 minutes. The absorbance was
measured at 517 nm using spectrophotometer or
colorimeter.

DPPH Scavenging Activity (%) = A
Control - A Test /A Control x 100
A Test is the absorbance of test solution (polyherbal
formulation). A Control is absorbance of control. The
Antioxidant activity of the polyherbal fomulation was
expressed as 1Cs.

2.7.2. Reducing power assay'’

Various concentrations of  polyherbal
formulation and ascorbic acid (standard) were taken in
a sequence of test tubes. Phosphate buffer was used to
increase the volume to 2 ml and 1 ml of potassium
ferric cyanide to the above mixture. A control tube was
also treated in the same manner without test solution.
Then this mixture was incubated at 50°C for 20
minutes. After incubation, 0.5 ml of recently prepared
FeCls solution was added to all the tubes and the
absorbance was measured colorimetrically at 700 nm.
Ferric reducing antioxidant power (FRAP) (%) =
A Test - A Control / A Test x 100
A Test is the absorbance of test solution (polyherbal
formulation). A control is absorbance of control. The
antioxidant activity of the polyherbal fomulation was
expressed as ICs.

2.7.3. ABTS radical scavenging assay?’

Multiple concentrations of polyherbal
formulation and ascorbic acid (standard) solution were
taken into a sequence of test tubes. After that, 0.3 ml
of ABTS solution was added, and phosphate buffer
was used to get the final volume up to 2.5 ml. The
control tube was filled with 2.2 ml of phosphate buffer
and 0.3 ml of ABTS solution. Then this mixture of
solution was read colorimetrically immediately at 734
nm.

ABTS radical scavenging (%) = (A Control - A
Test) / A Control x 100

A Control is absorbance of control. A Test is the
absorbance  of  test  solution  (polyherbal
formulation/Standard). The Antioxidant potential of
the polyherbal fomulation was expressed as ICs.

Plotting a percent inhibition vs concentration
curvature allowed for the determination of the sample
concentration is needed for 50% inhibition, or the ICsg
value. The higher the antioxidant capability of the
polyherbal formulation indicates, lower the ICso value.

2.8 In vitro antidiabetic assay
2.8.1. Inhibition of alpha amylase enzyme?!
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Different concentration of polyherbal
formulation and acarbose (standard drug) was added
to 500 pl of 0.02 M PO, buffer (pH 6.9) comprising a-
amylase (0.5 mg/ml) solution and incubated at 25°C
for 10 minutes. Each tube was filled with 500 pl of 1%
starch solution in 0.02 M sodium PO, buffer (pH 6.9).
Following that, the tubes were incubated for 10
minutes at 25°C. Then 1 ml of 3,5 dinitro salicylic acid
(DNSA) color reagent was used to stop the reaction.
After 5 minutes of incubation in a boiling water bath,
the test tubes were allowed to cool at room
temperature. A colorimeter was used to assess the
reaction mixture absorbance at 540 nm.

Alpha amylase inhibition (%) = (A Control - A
Sample) / A Control x 100

A Control is absorbance of control. A Sample is the
absorbance of  test solution (polyherbal
formulation/Standard). The alpha amylase inhibitory
potential of the polyherbal fomulation was expressed
as ICsp.

2.9 STATISTICAL ANALYSIS

Each testing was conducted in triplicate, and
the mean + standard error mean (SEM) was used to
express the results.

3. RESULTS AND DISCUSSIONS
3.1. Preliminary phytochemical screening

The health of both individuals and society is
greatly impacted by medicinal plants. The secondary
metabolites found in any given plant medication
determines its therapeutic benefits or medical
efficacy??. The presence of a group of secondary
metabolites named phytoconstituents. They are the
prime source of non-enzymatic antioxidants which
helps to alleviate oxidative stress when taken as food
or medicine?. Alkaloids, flavones and phenols are the
major group of compounds that play a vital role as
antioxidants or free  radical scavengers.
Pharmacological substances of secondary metabolites
obtained from the medicinal plants are of suitable
interest in the prevention and treatment of various
diseases?.

Table 1 - Preliminary phytochemical screening of
Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L. using dry plant powder

Mirabi | Senna

Phytoconstitu | Catharant . .
lis auricul

ent hus roseus | .

jalapa | ata
Terpenoids + + +
Flavones + + +

1JDDT Volume 16 Issue 68s 2026

Steroids - - +
Sugar - - -
Alkaloids + + +
Quinone - - -
Phenols + + +
Tannin + + +
Saponin - + +
Coumarin + + +

Note (-) Absence, (+) Presence

The preliminary phytochemical screening of
the test drug of dry plant powders of Catharanthus
roseus L., Mirabilis jalapa L., and Senna auriculata
L., was tabulated in Table 1. The dry plant powder of
Catharanthus roseus L., revealed the existence of
terpenoids, flavones, alkaloids, phenols, tannin,
coumarin and the absence of steroids, sugar, quinone,
and saponin. In Mirabilis jalapa L., dry plant powder
exhibited the presence of terpenoids, flavones,
alkaloids, phenol, tannin, saponin and coumarin. The
other secondary metabolites of steroids, sugar, and
quinone were absent. The dry plant powder of Senna
auriculata L., indicates the presence of secondary
metabolites of terpenoids, flavones, steroids,
alkaloids, phenol, tannin, saponin, coumarin and the
absence of phytochemicals include sugar, and
quinone. From the obtained results, Mirabilis jalapa
L., and Senna auriculata L., plant dry powders
revealed more number of phytoconstituents compare
than Catharanthus roseus L. in this study.

Table 2 - Preliminary phytochemical screening of
Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L. using aqueous extract

Phytoconstitu | Catharant | Mirabi | Senna
ent hus roseus | lis auricul
jalapa | ata

Terpenoids + - +
Flavones + + +
Steroids - - -

Sugar - - -
Alkaloids + + +
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Quinone + - -
Phenols + + +
Tannin + + +
Saponin + + +
Coumarin + + +

Note (-) Absence, (+) Presence

The preliminary phytochemical screening of
aqueous extract of Catharanthus roseus L., Mirabilis
jalapa L., and Senna auriculata L., was tabulated in
Table 2. Catharanthus roseus L., aqueous extract
revealed the presence of terpenoids, flavones,
alkaloids, quinone, phenols, tannin, saponin, coumarin
and the absence of steroids, and sugar. The aqueous
extract of Mirabilis jalapa L., indicates the presence
of flavones, alkaloid, phenols, tannin, saponin,
coumarin and the absence of terpenoid, steroid, sugar,
and quinone, were observed. In Senna auriculata L.,
aqueous extract exhibited the existence of preliminary
phytochemicals such as terpenoids, flavones,
alkaloids, phenol, tannin, saponin, coumarin and the
absence of steroid, sugar, and quinone were noted.
From the obtained results Catharanthus roseus L., and
Senna auriculata L., plant aqueous extract revealed
more number of phytoconstituents compare than
Mirabilis jalapa L., plant in this study.

The phytochemical screening is primarily
related with the identification of secondary
metabolites?>. This phytoconsitutents have rich
medicinal values and physiological properties of the
whole plant and their various parts used for curing of
many diseases?®. The obtained results from the dry
plant powders and aqueous extracts of Catharanthus
roseus L., Mirabilis jalapa L., and Senna auriculata
L., revealed the presence of various major
phytochemical substances. The existence of this
phytochemicals may be the prime role to enhance the
biological effect for the control of post prandial BGL
through delay in absorption of glucose in the small
intestine by various hypoglycemic mechanisms!!.
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QUANTITATIVE ANALYSIS OF SECONDARY METABOLITES

10

I
Alkaloids ~ Flavonoids Phenol

Major Secondary Metabolites

B Catharanthus roseus %8 Mirabilis jalapa &2 Senna auriculata

Figure 1 - Quantitative analysis of major secondary
metabolites

Quantitative analysis of chief secondary
metabolites were carried out for the aqueous extract of
Catharanthus roseus L., Mirabilis jalapa L., and
Senna auriculata L. The results were represented in
figure 1. In Catharanthus roseus L., aqueous extract
indicates rich amount of phenolic content compare
than falvonoids and alkaloids. The plant aqueous
extract of Mirabilis jalapa L., revealed higher amount
of flavonoids compare than alkaloids and phenols. The
aqueous extract of Senna auriculata L., plant showed
higher content of phenols compare than flavonoids and
alkaloids. The major secondary metabolites of
alkaloids, flavonoids and phenol possesses higher
medicinal values and pharmacological activity of
curing diseases especially diabetes?’. Most of the
studies strongly reported previously that alkaloids,
flavonoids and phenols have rich antidiabetic potential
as well as rich antioxidant capacity?®.

3.2. In vitro antioxidants and antidiabetic assays

Page: 1617



Phytochemical profiling and in vitro assessment of antioxidant and antidiabetic potential of a novel
polyherbal formulation of Catharanthus roseus, Mirabilis jalapa, and Senna auriculata

DPPH REDUCING POWER ASSAY
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Values are expressed in Mean + SEM (n=3)
Figure 2 — In vitro antioxidants and antidiabetic
assays

The result depicted an increased antioxidant
effect on DPPH (diphenyl-2- picrylhydrazyl) assay,
reducing power assay and ABTS assay (2,2“-azinobis-
3-ethyl- benzothiozoline-6-sulphonic acid) with
increased concentration of the polyherbal formulation
(50-250 pg/ml). The maximum percentage inhibition
of the DPPH, reducing power and ABTS radicals were
exhibited at highest concentration (250 pg/ml). The
free radical scavenging potential of antioxidant assays
were represented in figure 2. The mean ICso value of
the polyherbal formulation for the DPPH assay was
found to be 172.5 pg/ml, for the reducing power assay
was found to be 90 pg/ml, for the ABTS assay was
found to be 150 pg/ml respectively. The percentage
inhibition of free radical scavenging potential strongly
depends on the concentration of polyherbal
formulation. The inferences were compared with that
of standard ascorbic acid. The obtained results for the
antioxidant study suggested that, this polyherbal
formulation has rich antioxidant potential due to its
combination effect as well as rich free radical
scavenging ability as a promising natural antioxidant
source.

Numerous clinical conditions, including
diabetes mellitus, cancer, Alzheimer's, Parkinson's,
arthritis, etc., have been shown to be significantly
influenced by free radicals?®. Its overloading has
numerous detrimental effects on biological systems.
Biological substances like proteins, lipids, and
carbohydrates can be combined and oxidized by it.
Generally, the free radicals cause damage to cells,
tissues and organs, leading to the severity of the
disease condition®’. Most of the studies reported that
extreme production of reactive oxygen species (ROS)
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causes oxidative injuries to the cells and tissues
respectively. The overloaded free radicals in the body
cannot destroy gradually, but their accumulation in the
body creates oxidative stress (OS)3!. The superoxide
anion radical (Oz*—), hydroxyl radical (OHe), nitric
oxide (NO), and hydrogen peroxide (H,0O,) are among
the prominent ROS that particularly significant
because of their capacity to harm cellular structures,
including lipid membranes, proteins, and DNA32, High
levels of free radicals are related to diabetes, and many
plants contain antihyperglycemic properties because
of their antioxidant capacity®®. Research on potent
antioxidants or scavengers thus contributes to the
prevention and progression of diseases by preventing
the development of the free radical substances and to
reduce its detrimental impacts. Plants contain rich
amount of antioxidants that can effectively scavenge
the free radicals and improve the prevention of cellular
damage. Green leaves and flowers from plants have
enormous source of natural antioxidants that are
important for preventing free radical damage.
Consuming plant green leaves, flowers and vegetables
that contain phenolic and flavonoid chemicals with
strong antioxidant activity has been linked in several
epidemiological studies to a decreased risk of diabetes,
cardiovascular disease, cancer, and neurological
disorders'®. It is believed that dietary antioxidants
derived from plants are essential for maintaining
human health®*. Vitamins C and E, beta-carotene,
flavonoids, and polyphenols are common antioxidants
that are widely present in various parts of the plants33.
Plants contain rich amount of natural substances
especially secondary metabolites. It provides a crucial
role in free radical scavenging potential due to its
antioxidant effect. Some of the previous studies
reported that phenols, alkaloids, and flavonoids have
strong antioxidant potential as an effective agent of
natural metabolites3®.
3.3. Alpha amylase inhibition assay

The inhibitory effect of the polyherbal
formulation of Catharanthus roseus L., Mirabilis
jalapa L., and Senna auriculata L., on alpha amylase
enzyme inhibition assay was represented in figure 2.
The obtained result of the polyherbal formulation
revealed increased inhibition of the alpha amylase
enzyme with augmented concentration and exhibited
its highest activity at 250 pg/ml. The mean ICso value
of the polyherbal formulation for the alpha amylase
assay was found to be 107.5 pg/ml. In the current
study, the improved ability of the polyherbal
formulation to inhibit the amylase enzyme, it may be
due to the existence of secondary metabolites such as
alkaloids, phenols and flavonoids. These secondary
metabolites present in the polyherbal formulation are
rich that is responsible for the antidiabetic potential.
This polyherbal formulation showed as a better
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inhibitory potential on carbohydrate hydrolyzing
enzyme.

DM is the major health setback and continues
to be one of the major causes of death all over the
world. Various remedial agents are offered in
medication to treat diabetes, but they are exclusive and
related with many side effects’”. Carbohydrate
metabolizing inhibitors like a-amylase, a-glucosidase
and sucrase slow down the carbohydrate digestion,
which reduces the rate of glucose absorption and, as a
result, blunts the rise in postprandial plasma glucose®,
Alpha-amylase is a key enzyme and ubiquitous in
nature due to its involvement in carbohydrate
metabolism®. It plays a vital role in hydrolyzing
alpha-bonds of glycosidic linkages of polysaccharide
starch to yield glucose and maltose of structural
components*’. The inhibition of the alpha amylase
enzyme has been recommended as a better approach
to control the BGL for the management of diabetes*!.
The polyherbal formulation used to determine the
inhibitory potential of the digestive enzyme alpha
amylase due to the presence of secondary metabolites,
which has rich pharmacognostic potential of
regulating blood sugar level*2. The o-amylase
inhibitors, which impede the digestion and absorption
of carbohydrates is due to the antidiabetic effect of
polyherbal formulation®®. Suppression of this
digestive enzyme a-amylase activity would hindrance
the digestion of starch and oligosaccharides, which in
turn lowers the absorption of glucose as a result
reduces the post prandial blood sugar level®.

4. CONCLUSION

In the world, diabetes mellitus is among the
most widespread non-communicable diseases.
Diabetes management in India is tricky by a number
of factors, such as the disease's increasing prevalence
in both urban and rural regions, the public's lack of
awareness of the condition, the scarcity of healthcare
facilities, the high cost of treatment, inadequate
glycemic control, and the augmented occurrence of
complications from diabetes. Therefore, it is the time
to recognize and discover the need for drugs from raw
materials without any adverse effects. The preliminary
phytochemical studies of dry plant powders and
aqueous extracts of Catharanthus roseus L., Mirabilis
jalapa L., and Senna auriculata L. revealed the
existence of a variety of secondary metabolites with
rich pharmacological potential. It has a crucial role in
medicinal property of the secondary metabolites and
antioxidant status for controlling the oxidative damage
of cells from the oxidative stress during various
ailments. The major secondary metabolites analysis
exhibited the quantification of alkaloids, flavonoids,
and phenols. The rich content of alkaloids and phenols
are responsible for the hypoglycemic effect of this
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polyherbal formulation. The in vitro antioxidants of
DPPH, FRAP, and ABTS showed the highest free
radical scavenging potential based on the
concentration of polyherbal formulations, and their
inhibitory effect was predicted. The rich antioxidant
potential and its free radical scavenging action in the
polyherbal formulation play a significant role in this
study due to the existence of diverse secondary
metabolites.

Antidiabetic potential of inhibiting the o-
amylase enzyme is thought to be a better approach for
managing diabetes because it plays a significant role
in starch digestion. Thus, in vitro studies of polyherbal
formulation exhibited excellent antioxidants and
antidiabetic potential. Hence, this study shows a link
between antioxidant and antidiabetic potential, which
may be very essential in minimizing the negative
consequences of oxidative stress and its related
diabetes. This study validating the polyherbal
formulations of Catharanthus roseus L., Mirabilis
jalapa L., and Senna auriculata L. for diabetes. The
combination of the three medicinal plants was found
to have excellent potential of antioxidants, which may
be due to the combined activity of each plants and its
rich availability of antioxidants and secondary
metabolites. Taking these findings into account, it is
promising that the polyherbal formulation might be a
useful and different kind of management regimen for
the control of free radicals and diabetes. This
polyherbal formulation was strongly confirmed as a
suitable traditional medicine for diabetes as well as a
valuable source for the therapeutic approach as a novel
strategy. However, further in-depth in vivo studies that
lead to molecular diagnosis would help to identify a
unique drug for treating diabetes mellitus.
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