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Plant-derived bioactive compounds are increasingly being explored as potential sources
of natural antioxidant and antimicrobial agents. The present study aimed to
comparatively evaluate the phytochemical profile, antioxidant activity, and antibacterial
potential of hy-droalcoholic flower extracts of Moringa oleifera and Clitoria ternatea,
along with the anti-bacterial activity of their combined extract. Flowers of both plants
were authenticated, shade-dried, powdered, defatted with petroleum ether, and extracted
using 70:30 ethanol-water by Soxhlet extraction. Preliminary phytochemical screening
was performed using standard qualitative methods, while antioxidant activity was
evaluated using the DPPH free-radical scavenging assay. Total phenolic content (TPC)
and total flavonoid content (TFC) were determined using Folin—Ciocalteu and
aluminium chloride colorimetric methods, re-spectively. Antibacterial activity was
assessed by the agar well-diffusion method against Staphylococcus aureus and
Escherichia coli. Both extracts showed the presence of im-portant phytoconstituents,
particularly phenolics, flavonoids, tannins, alkaloids, carbohy-drates, amino acids, and
glycosides. The extracts demonstrated concentration-dependent DPPH radical-
scavenging activity, with ICso values of 38.09 ug/mL for M. oleifera and 31.48 pg/mL
for C. ternatea, indicating slightly higher antioxidant activity of C. ternatea. In contrast,
M. oleifera exhibited higher TPC (77.70 mg/g) and TFC (52.58 mg/g) than C. ternatea
(32.17 and 26.00 mg/g, respectively). Both extracts exhibited concentration-dependent
antibacterial activity against S. aureus and E. coli, with M. oleifera generally producing
larger inhibition zones than C. ternatea. At the highest tested concentration, M. oleifera
produced inhibition zones of 12.3 mm against both bacterial strains, whereas C. ternatea
produced inhibition zones of 10.2 mm against S. aureus and 10.4 mm against E. coli.
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The combined extract demonstrated antibacterial activity,
producing maximum inhibi-tion zones of 12 mm against S.
aureus and 13 mm against E. coli. Overall, the findings indi-
cate that M. oleifera and C. ternatea flower extracts possess
promising antioxidant and an-tibacterial properties,
potentially associated with their phenolic- and flavonoid-rich
phyto-chemical composition. The enhanced activity
observed with the combined extract suggests potential for
development as a plant-derived bioactive preparation;
however, further studies involving phytochemical
characterization, —mechanistic  investigation, toxicity
evaluation, and formal synergy assessment are required to
establish its therapeutic applicability.

INTRODUCTION

Medicinal plants are valuable sources of a wide
variety of biologically active compounds, many of
which are responsible for exhibiting potent
antimicrobial  activity  against  pathogenic
microorganisms(1). Plant-derived medicines have
long been an essential component of traditional
medicine and continue to be widely used for the
management and treatment of various diseases(2).
A large proportion of the population continuous
depending on medicines derived from plant
sources for healthcare purposes(3). This
widespread reliance has led to growing scientific
interest in medicinal plants as valuable candidates
for the development of new therapeutic agents(4).
According to WHO, plants are the best sources for
discovering novel drugs(5).

Moringa oleifera comes from the family
Moringaceae and it is broadly farmed in tropical
and subtropical regions(6). It is generally used in
traditional medicine system due to it contain a vast
amount of nutritional and therapeutic contents(7).
Various parts of the plant are known to show
antioxidant, antimicrobial, anti-inflammatory and
hepatoprotective activities, which are credited to
the presence of bioactive constituents such as
flavonoids, phenolics and alkaloids(8). Clitoria
ternatea is a medicinal plant comes from the
family Fabaceae and it has been commonly
utilized in traditional systems of medicine for the
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treatment of various disease(9). The plant is
reported to possess antioxidant, antimicrobial,
anti-inflammatory and neuroprotective
activities(10).  Phytochemical studies have
revealed the presence of flavonoids, phenol
compounds, anthocyanins, alkaloids and tannins,
which are responsible for its biological
activities(11).

Moringa oleifera and Clitoria ternatea both plant
extract contain large pharmacological properties,
including  Anti-diabetic,  anti-inflammatory,
antioxidant and antimicrobial activity(12).
Medicinal plant is a valuable sources of natural
therapeutic agents, they contain bioactive
compound that are used in the treatment of many
various disease(13). Extracts of many Medicinal
plants have been traditionally developed for used
as an antimicrobial agents(1). Traditionally used
medicinal plants contain a large amount of
bioactive compound that have been used for the
treatment chronic and infectious
diseases(1).Herbal plants act as anti-microbial
compounds due to the presence of secondary
metabolites(14). To overcome the antibiotics
resistance problem, there is an increasing interest
in plant derived antimicrobial agents(15). The
main purpose of this present study is comparative
antibacterial and antioxidant activity of Moringa
oleifera & Clitoria
alcoholic extract(16).

ternatea flower hydro-

2. MATERIAL AND METHODS

2.1. Plant Collection and Authentication:
Collected Moringa oleifera and Clitoria ternatea
flower from the local area during the flowering
season(17). The Authentication was done by
Department of Botany, Government College
Khimlasa, Sagar (M.P.). Both sample belonging to
the family Moringaceae and Fabaceae were
confirmed with Authentication Certificate Ref.
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No. AC/043/26
respectively.

and Ref No. AC/042/26

2.2. Preparation of Plant Extract: The collected
both plant flower were shade dried at room
temperature and powdered it by using mechanical
grinder(18). About 100g of both Clitoria &
Moringa flower powder is initially defatted with
300 ml petroleum ether using Soxhlet apparatus
until the siphon tube become colorless(19). The
defatted powder were naturally dried at room
temperature and then hydro alcoholic (70:30
ethanol: water) extraction were done by using
Soxhlet apparatus(20). A total 200ml solvent
(140ml ethanol and 60ml distilled water) was used
for extraction. The extraction process
continued until the siphon tube solvent become
colorless(21). The
concentrated on hot plate and further dried in a hot
air oven.(22) The dried plant extract was crushed
by using mortar and pestle to obtain fine powder
which were stored in airtight container for further
experimental analysis.(23)

was

obtained extracts were

2.3. Preliminary Phytochemical Screening:
Preliminary  phytochemical screening was
completed to confirm the presence or absence of
phytochemicals constituents in both plant flower

extract according to standard procedures.(24-27)

2.4. Antioxidant activity by the DPPH Method

Antioxidant potency of the Moringa oleifera and
Clitoria ternatea flower extract was determined by
using the DPPH (2,2-diphenyl-1-picrylhydrazyl)
free radical scavenging assay.(16) In ethanol as the
working reagent 0.1 mM DPPH solution was
prepared.(28) To perform the assay, 1 mL of
DPPH solution and 1 mL of the plant extract was
combined together at different concentrations.(29)
In the dark at room temperature the mixtures was
incubated for few minutes to allow reaction
between the DPPH free radicals and the
antioxidant compounds present in the extract.(30)
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The concentration of DPPH radicals was measured
using UV-Vis spectrophotometer at 517 nm after
an incubation period using ethanol as blank. As
standard Antioxidant Ascorbic acid was used.(31).

2.7.1 Total phenols content

Total phenol content (TPC) of Moringa oleifera
and Clitoria ternatea flowers ethanolic extract was
measured by using Folin-Ciocalteau’s reagent
with Gallic acid (GA) served as standard.(32)
Results were demonstrated as mg GA/g dry
material.(32) In a test tube containing 5 mL of
Folin-Ciocalteu reagent, 0.2 mL of extract solution
was added then the mixture was shaken vigorously
for 4 min and after this 4 mL of sodium carbonate
solution (7.5% w/v) was added 10 times.(33) For
complete mixing the mixture was made up to 25
mL with distilled water.(34) Left The solution for
90 minutes to stand and then after this by help of
UV spectrophotometer absorbance was measured
at 760 nm.(29) At different concentrations of
standard Gallic acid solutions, 20, 40, 60, 80 and
100 ug/mL the calibration
constructed.(35)

curve was

2.7.2 Total Flavonoid content

Total flavonoid content (TFC) of Moringa oleifera
and Clitoria ternatea flower extracts
determined using a modified colorimetric
method.(36) In 45% of ethanol 0.3mL of extract
solution was prepared and was mixed with 8 mL
of 10% aluminum chloride and 4 mL of 0.2 M
sodium acetate, After this diluted to 25 mL with
de-ionized distilled water.(37) Incubated the
mixture for 30 minutes at room temperature, using
a UV spectrophotometer absorbance
measured at 510 nm.(38) By using rutin standard

was

was
solutions (20-100 pg/mL) calibration curve was

prepared.(39) TFC was demonstrated as mg of
rutin equivalent per gram of dry extract mass.(40)
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2.8 Antimicrobial Activity by Well Diffusion
Method

2.8.1 Preparation of the Samples

The standard antibiotic Ciprofloxacin of
concentration 10 pg/ml was prepared. The
Different concentrations of Moringa oleifera and
Clitoria flower extracts 40pg/ml,
20pg/ml, 40ug/ml, and 20pg/ml were prepared,
after this volume prepared was done with distilled
water up to Iml.(41)

ternatea

2.8.2 Preparation of Nutrient Agar Media

In 1 liter of distilled water 28g Nutrient Media was
dissolved and before sterilization the pH of media
was evaluated.(42) In autoclave at 121°C and at 15
pascal pressure agar media was sterilized for 15
minutes.(43) Nutrient agar media was transfer into
plates and placed under the laminar air flow, till
the agar was become solidify.(44)

2.8.3 Agar Well Diffusion Assay

Well diffusion assay method was used to evaluate
the Antibacterial action of Moringa oleifera and
Clitoria ternatea flower extracts against Gram-
negative Escherichia coli and Gram-positive
Staphylococcus aureus bacterial strains.(45) In
nutrient broth freshly cultures S. aureus and E. coli
bacteria were grown and to match the 0.5
McFarland turbidity standard it was adjusted.(46)
prepared nutrient agar media was poured into the
Petri dish, and leave it to get solidify.(47) Using

Figure 1: Phytochemical screening of Moringa oleifera

sterile cotton swab cultures bacteria were spreaded
on the surface of the agar plates.(48) In the
inoculated media 6 mm four wells were bored with
the help of sterile cork-borer.(49) Different
volumes of plant extracts (20 ul and 40 pl) of
Moringa oleifera and Clitoria ternatea were
carefully loaded into all four wells.(50) At 37°C
plates were incubated for 24 hours.(51) Zone of
inhibition was measured in mm after incubation
and the antibacterial action of Moringa oleifera
and Clitoria ternatea was evaluated based on the
diameter of the inhibition zones.(52) It was left
aprox 30 minutes at room temperature before
incubated.(53) To confirmed the Antibacterial
Activity of extracts Plates were examined after
incubation that had a clear zone of inhibition or
not.(54) Zone of inhibition demonstrated around
the samples were measured in millimeters by help
of ruler positioned of the inverted Petri dish.(55)
Elevated the Petri dish few inches above a non-
reflective black background.(56) The diameters of
zone of inhibition and as well as diameter of the
well were measured.(57)

3. DISCUSSION AND RESULTS

3.1 Phytochemical Screening of Moringa
Oleifera and Clitoria ternatea: The preliminary
screening of phytochemicals in flower of Clitoria
ternatea and Moringa oleifera showed the
abundant presence of Phenolic compounds,
Flavonoids and moderate amount of Saponins,

alkaloids and steroids.

Figure 2: Phytochemical screening of Clitoria

ternatea

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

4061 |Page



Shashi Ranjan Singh, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 8, 4058-4077 | Research

Tablel: phytochemical screening of Moringa oleifera and Clitoria ternatea

S.NO Phytochemical constituent Moringa oleifera Clitoria ternatea
1. Alkaloids + +
2. Tannins + +
3. phenols + +
4. Flavanoids + +
5. Amino acid + +
6. Carbohydrates + +
7. Steroids B _
8 Terpenoids _ _
9. Saponins +
10. Glycosides + +

3.2 DPPH Assay of Standard Ascorbic Acid:
The DPPH (2, 2-diphenyl-1-picrylhydrazyl) assay
results showed concentration-dependent
antioxidant activity of the test sample. When the
extract concentration increased from 20 to
100pg/ml, the percentage inhibition increased
from 52.06% to 85.63%, accompanied by a low in

absorbance values, indicating effective free radical

scavenging activity. The extract sample exhibited
strong antioxidant capacity with a low ICso value
of 19.38ug/ml, achieving more than 50%
inhibition at a low concentration. These results
indicate that the sample has strong antioxidant
activity due to presence of huge bioactive
compounds that can donate hydrogen or electron
to DPPH radicals.

Table 2: DPPH 1, 1- diphenyl-2-picryl hydrazyl Assay of Ascorbic Acid

Concentration (pg/ml) Absorbance (nm) % Inhibition
20 0.477 52.060
40 0.423 57.487
60 0.341 65.728
80 0.283 71.557
100 0.143 85.628
Control 0.995
1C50 19.38
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3.3 Antioxidant activity of Moringa oleifera and
Clitoria ternatea: Moringa oleifera and Clitoria
ternatea flower ethanol extracts, both extract were
showed a concentration-dependent increase in
radical scavenging. The experiment was showed a
rise in radical scavenging activity with an increase
in dosage. The inhibition % of Moringa oleifera
varied from 53.33% to 91.45% with an ICso =
38.09ug/ml and Clitoria ternatea showed

inhibition % from 55.06% to 91.77% with an
ICs0=31.48ug/ml. overall both plant flower
ethanol extract were showed potent Antioxidant
properties but Clitoria ternatea flower ethanol
extracts were showed a little higher scavenging
efficiency.

Table 3: DPPH activity of Moringa oleifera

Concentration (ug/ml) Absorbance (nm) % Inhibition
50 0.442 53.326
100 0.367 61.246
150 0.278 70.644
200 0.161 82.998
250 0.081 91.446
Control 0.947
1C50 38.09
100+
904
™
™
$
¥=0.1960°K +4253
801 .- 09948
W-m

concenteration

DPPH radical scavenging activity of ethanol extract of Moringa oleifera

Figure 3: DPPH activity of ethanol extract of Moringa oleifera
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Table 4: DPPH free radical scavenging activity of Clitoria ternatea

Concentration (ug/ml) Absorbance (nm) % Inhibition
50 0.426 55.063
100 0.363 61.708
150 0.275 70.991
200 0.151 84.071
250 0.078 91.772
Control 0.948
1C50 31.48
100+
90+

804

704

% inhibition

Y =0.1914°X + 44.01

60+ R2 - 0.9887

0 100 200 300
concenteration

DPPH radical scavenging activity of methanol extract of Clitoria ternatea

Figure 4: DPPH activity of ethanol extract of Clitoria ternatea.

3.4 Quantitative Analysis

3.4.1 Total Phenolic content (TPC) estimation
of standard Gallic acid: The calibration curve of
Gallic acid showed a constant increase in
absorbance (0.210-0.974) with concentration (10-
90 pg/mL). This indicated a positive correlation
between concentration and absorbance as the
experiment produced suitable color development.
The Folin-coicalteu reagent for phenol compounds
whether showed a nearly linear progression of

values, indicating high sensitivity and
reproducibility with low toxicity. The wider
absorbance range of the reagent compared to their
normal values proves that the reagent is robust and
the reaction conditions are optimum. The standard
curve was thus suitable for estimating the total
phenol content (in Gallic acid equivalent (GAE))
of an unknown sample and allowed for precise
quantification of phenol content.

Table 5: Standard table of Gallic acid

S. Concentration Absorbance
No. (ug/ml) (nm)

1. 10 0.210

2. 30 0.396

3. 50 0.532

4, 70 0.756

5. 90 0.974
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3.4.2 Total Phenolic Content (TPC) in Moringa
oleifera and Clitoria ternatea ethanolic extract:
The Folin-Ciocalteu method was used to
determine the total phenol contents of all of the
plant extracts and was expressed in Gallic acid
equivalent. Moreover, Moringa oleifera (0.830-
0.835) absorbance data significantly higher than
Clitoria ternatea (0.403-0.406) absorbance data.

Consequently, the concentration of phenol in
Moringa oleifera was definitely higher than that of
Clitoria ternatea. According to the calculations,
the TPC of Moringa oleifera is 77.70 mg/g while
that of Clitoria ternatea is 32.17 mg/g. The
findings indicate that Moringa oleifera has higher
antioxidant activity than Clitoria ternatea.

Table 6: Phenolic Content in Moringa oleifera and Clitoria ternatea

S. Absorbance TPC in mg/gm
No equivalent of Moringa
oleifera extract
1 0.830
2 0.831 77.70mg/gm
3 0.835
S. No | Absorbance TPC in mg/gm
equivalent of Clitoria
ternatea extract
1 0.403
2 0.404 32.17 mg/gm
3 0.406
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Figure 5: Total Phenolic Content in Moringa oleifera and Clitoria ternatea flower extract

3.4.3 Determination of Total Flavonoids
content of standard Rutin: The colorimetric
method using rutin as the reference standard was
used to calculate total flavonoid content. The
calibration curve of Gallic acid shows an
increasing linearity between absorbance (0.162-
0.494) and concentration (20-100png/mL). The
concentration and absorbance have a strong

positive relationship, indicating the color
development in the experiment. The aluminum
chloride colorimetric method shows a near-linear
progression of values, indicating good sensitivity
and reproducibility for flavonoid chemicals. The
standard curve is appropriate for estimating total
flavonoid content in unknown samples (as rutin

equivalents (RE)).

Table 8: Absorbance of Standard Rutin

Absorbance

0.162

0.245

0.323

0.407

0.494

P

Y = 0.06912 to 0.08768
R220,9997

S. Concentration
No. (ng/ml)
1. 20
2. 40
3. 60
4. 80
5. 100
0.6
§ 0.44 /
g r e
g 024 ._,/
0.0 +rrrrrrrrr T

0 50

100 150

concenteration

standard curve of rutin

3.4.4 Total Flavonoid Content in Moringa
oleifera and Clitoria ternatea flower ethanolic
extract: Colorimetric method was used for both
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plant extract to determine the total flavonoid
chemical. Moreover, Moringa oleifera absorbance
readings were 0.291-0.298 and Clitoria ternatea
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were 0.182-0.189. As a whole, the absorbance of
Moringa oleifera was considerably higher than the
absorbance of Clitoria ternatea which indicates
that Moringa oleifera has a higher flavonoids
concentration compared to Cliforia ternatea.
Calculated total flavonoid content (TFC) value of
Moringa oleifera was found to be 52.58 mg/g
while Clitoria ternatea value was lower at 26

mg/g. It is apparent that Moringa oleifera has
nearly double the flavonoid content of Clitoria
ternatea. Additionally, the low variation of
absorbance readings within each sample indicates
that the method is accurate and reproducible.
Flavonoids possess powerful anti-oxidative and
free radical lowering properties.

Table 9: Total Flavonoid Content in Moringa oleifera and Clitoria ternatea extract

S. No Absorbance TFC in mg/gm equivalent
of Moringa oleifera
extract

1 0.291 52.58 mg/gm
2 0.293
3 0.298
S. No Absorbance TFC in mg/gm

equivalent of
Clitoria ternatea
extract

1 0.182

2 0.186 26 mg/gm

3 0.189

Tl .

e e

Figure 6: Total flavonoid content in Moringa oleifera and Clitoria ternatea extract

3.5 Antimicrobial activity against S.aureus by
In-vitro method of Moringa oleifera and Clitoria
ternatea extract: The well diffusion method was
used to examine the antibacterial actions of
Moringa oleifera and Clitoria ternatea against
Staphylococcus aureus. In mm, we acquired the
result in terms of zone of inhibition. The extract of
Moringa  oleifera  displayed  significant
antibacterial activity against S aureus by forming
the zone of inhibition of 12.3mm at 40ul and 10.1
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mm at 20ul. The zone of inhibition showed an
increase with increase in extract volume which

indicates that with increase 1in extract
concentration the antibacterial effect also
increases. This indicates that the active

compounds in the extract are capable of inhibiting
the growth of bacteria. In the same manner, the
extract of Clitoria ternatea also forming zones of
inhibition of 8.1 mm at 20 and 10.2 mm at 40ul
which were sufficient to prevent the growth of S.
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aureus. A comparison was done between the
activity of both the extracts. The antibacterial
effect of Moringa oleifera is higher than that of
Clitoria ternatea. Due to the higher levels of
phenols and flavonoids present, which are able to

rupture the bacterial cell wall and inhibit the
actions of microbial enzymes. Both the extracts
show antibacterial activity against Staphylococcus
aureus 1.e. Moringa oleifera shows more activity
than Clitoria ternatea.

Figure 7: Antimicrobial Activity of both extract against S. aureus

Table 11: Zone of Inhibition of both extract against S. aureus

S. No Sample Name Zone of Inhibition (mm)
1. Moringa oleifera (40) (12.3 mm)
2. Moringa oleifera (20) (10.1mm)
3. Clitoria ternatea (40) (10.2mm)
4. Clitoria ternatea (20) (8.1mm)

Antimicrobial activity against S. aureas
= 12.3
g 15 - 10.2
A
= 10.1
=) 10
=
=
S 5
L
°©
g 0 T T T 1
ﬁ Moringa Moringa Clitoria Clitoria
oleifera (40)  oleifera (20)  ternatea (40) ternatea (20)
Sample

Figure 11: S. aureus Zone of Inhibition of both extract
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3.5.1 Antimicrobial activity against E. coli by
In-vitro method of Moringa oleifera and Clitoria
ternatea extract: The ability of Moringa oleifera
and Clitoria ternatea plant extracts to inhibit £
coli, depending on the extract concentration.
Moringa oleifera extract at 40 pl and 20 pl
concentrations shown a zone of inhibition 12.3
mm and 8.1 mm respectively. Likewise, at 40ul,
Clitoria ternatea extract generated inhibition
zones of 10.4 mm and 6.4mm at 20ul, Moringa

oleifera extract
antibacterial action against E.coli than Clitoria
ternatea at both different concentrations. The
findings indicate that Moringa oleifera extracts
posses more antibacterial activity against E coli
than clitoria ternatea due to presence of huge
amount of bioactive phytochemical in Moringa
oleifera flower extract such as phenol and
flavonoids chemicals.

demonstrating more potent

Figure 8: Moringa oleifera and Clitoria ternatea extract Antimicrobial Activity against E.coli

Table 12: E. coli Zone of Inhibition of Antimicrobial Activity

S. No Sample Name Zone of Inhibition (mm)
1. Moringa oleifera (40) 12.3 (mm)
2. Moringa oleifera (20) 8.1(mm)
3. Clitoria ternatea (40) 10.4(mm)
4. Clitoria ternatea (20) 6.4 (mm)

12.3

=R e
o N B
IR

Antimicrobial activity against E. coli

10.4

6.4

Zone of Inhibition (mm)

(= )
T T R

(20)

Moringa oleifera Clitoria ternatea  Clitoria ternatea

Sample

(40) (20)

Figure 13: E. coli Zone of Inhibition of Antimicrobial Activity
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3.5.2 Antimicrobial activity of ciprofloxacin
and DMSO solvent against S. aureus, and E.
coli by in vitro method: The well diffusion
method was used to evaluate the antimicrobial
activity of standard antibiotic Ciprofloxacin and
solvent control dilute dimethyl sulfoxide (DMSO)
on Staphylococcus aureus and Escherichia coli.
Ciprofloxacin has a strong antibacterial activity
against S aureus, it displayed zone of inhibition of
13.2 mm, and against E.coli with a zone of
inhibition of 11.4 mm. The outcomes demonstrate

potency of ciprofloxacin as a broad spectrum
antibiotic stand against both Gram (—) and Gram
(+) bacteria. Similarly, DMSO did not show zone
of inhibition (0.0 mm) against either E.coli or
S.aureus, confirming that the solvent exerted no
antimicrobial activity against. The observation of
antimicrobial activity of the extract is due to the
bioactive constituents present in the extract and
not due to the solvent. The
ciprofloxacin as a positive control and DMSO as a
negative control improves the reliability and
accuracy of the antimicrobial assay overall.

inclusion of

Figure 9: Ciprofloxacin and DMSO Antimicrobial Activity against S. aureus, and E. coli

Table 13: Zone of inhibition of S. aureus and E. coli bacteria

S. No Sample Name Zone of Inhibition (mm)
1. Ciprofloxacin 13.2 (mm) (S. aureus)
2. DMSO (Dimethyl Sulfoxide) 0.0 (No result) (S. aureus)
3. Ciprofloxacin 11.4 (mm) (E. coli)

4. DMSO (Dimethyl Sulfoxide) 0.0 (No result) (E. coli)
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Figurel0: Ciprofloxacin and DMSO Antimicrobial Activity against S. aureus, and E. coli

3.5.3 Clitoria ternatea and Moringa oleifera
combined extracts Antibacterial activity
against S. aureus and E. coli: The zone of
inhibition method was used to study the
antibacterial activity of the combined plant
extracts against Staphylococcus aureus and
Escherichia coli. Both species showed significant
antibacterial activity, with increasing inhibition
zones with increasing extract concentration.
Inhibition Zones for S. aureus and E.coli were 6
mm and 5 mm at Low Doses, showing moderate
antibacterial activity against the bacterial strains.
Inhibition for S. aureus and E.coli reached 9 mm
and 10 mm at the highest dose, showing a dose-
dependent effect. The highest zone of inhibition

identified were 12 mm for S. aureus and 13 mm
for E.coli, indicating an increased activity at the
optimal dose. The combined plant extract showed
stronger suppression against E.coli bacteria, which
indicates that combined extract also effective
against gram —ve bacteria. The overall results
show that the combinations of both plant flower
extracts have potential antibacterial properties due
to presence of huge amount of bioactive
phytochemicals in both plants flower extract,
which have the properties to damage bacterial cell
membranes and stop the bacterial growth
(bacteriostatic) and it work synergistically when
combined.

Table 14: Zone of inhibition of combined plant extract against S.aureus and E.coli.

S. No Sample Name Zone of Inhibition (mm)
1. Combined Plant Extracts (20pug/ml) 9.2 (mm) (S. aureus)
2. Combined Plant Extracts (40ug/ml) 12.3 (mm) (S. aureus)
3. Combined Plant Extracts (20pg/ml) 8.6 (mm) (E. coli)

4. Combined Plant Extracts (40pg/ml) 10.5 (mm) (E. coli)
5. Ciprofloxacin (10 pg/ml) S.aureus 13.2 (mm) (S. aureus)
6. Ciprofloxacin (10pg/ml) E.coli 11.4 (mm) (E. coli)
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Figure 11: Zone of Inhibition of Combined Plant Extracts (Low dose and High dose) against S. aureus and

E. coli
Zone of Inhibition Study of Combined Plant Extracts
against Bacterial Strains
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Figure 13: Zone of Inhibition Study of Combined Plant Extracts against Bacterial
Strains

CONCLUSION

The current study analyzed the antioxidant and
antimicrobial activity of Extract of Moringa
oleifera and Clitoria ternatea flower ethanolic
extract individually and combined. This study
results showed that both plant extracts had
statistically significant biological activity, due to
the presence of  various groups  of
phytoconstituents such as like flavonoid
Compounds, phenol compounds, alkaloids and
other secondary metabolites which show
therapeutic effects.
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All investigation exhibited effective free radical
scavenging activity, as indicating their role in
neutralizing oxidative stress. Moreover, the
antimicrobial research showed inhibition of the
chosen microbial strains, proving useful medicines
from these plants. When combined both extract
demonstrated comparatively higher Antioxidant
and Antimicrobial Activity than individual extract,
indicating a possible synergistic interaction
between Moringa's bioactive constituents and
butterfly pea. The medicinal constituents of these
both plants extract have the potential for effective
treatment of microbial infection diseases. Based
on the results both medicinal plants have potent

4072 |Page



Shashi Ranjan Singh, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 8, 4058-4077 | Research

Antioxidant and Antimicrobial activity and it may
work as valuable natural obtained alternatives to
synthetics antimicrobial agents. The investigation
further underscores the significance of plant-based
Novel herbal formulations for pharmaceuticals
and bioactive compound development.

FUTURE PROSPECTIVE

Although the present study demonstrated
significant antioxidant and antimicrobial activities
of Moringa oleifera and Clitoria ternatea flower
extracts, further investigations are necessary to
explore their full therapeutic potential. Future
studies should focus on the isolation, purification,
and characterization of the specific bioactive
compounds responsible for the observed
biological activities using advanced analytical
techniques such as HPLC, GC-MS, and FTIR
analysis. Moreover, detailed in vivo studies and
toxicity assessments are required to establish the
safety profile, pharmacological efficacy, and
clinical applicability of these plant extracts. The
enhanced activity observed in the combined
extract also warrants further exploration to
understand the underlying synergistic mechanisms
between the phytoconstituents of both plants. In
future, these both plant flower combined extracts
may be utilized in the development of natural

The growing interest in plant-derived therapeutics
highlights the potential of these medicinal  plants
as sustainable and eco-friendly alternatives to
synthetic drugs.
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antioxidant supplements, antimicrobial ~ LIST OF ABBREVIATION
formulations, herbal medicines, food
preservatives, and cosmetic preparations.
S.No Abbreviation Meaning

1 WHO World Health Organization

2 DPPH 2,2-diphenyl-1picrylhydrazyl

3 TFC Total flavonoid content

4 TPC Total phenol content

5 RE Rutin Equivalent

6 1Cso Half Maximal Inhibitory Concentration

7 GA/GAE Gallic Acid/Gallic Acid Equivalent

8 UV-Vis Ultraviolet-Visible

9 GC-MS Gas Chromatography-Mass Spectrometry
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their

plants in

Focusing on

Plants: A

10 HPLC High performance liquid chromatography
11 FTIR Fourier transform infrared spectroscopy
12 FeCls Ferric chloride
13 H>SO4 Sulfuric Acid
14 DMSO Dimethyl Sulfoxide
REFERENCES 8. Gonfa YH, Bachheti A, Semwal P, Rai N,
Singab AN, Bachheti RK. Hepatoprotective
1. El-Saadony MT, Saad AM, Mohammed DM, activity of medicinal  plants,
KO@? SA, Alshahran'i MY’ Ahmed AE, . phytochemistry, and safety concerns: a
Medicinal ~ plants: bioactive = compounds, systematic review. Zeitschrift fiir Naturforsch
biological activities, combating multidrug- C. 2025;80(3-4):61-73.
resistant microorganisms, and human health ¢ Oguis GK, Gilding EK, Jackson MA, Craik
benefits - a comprehensive review. Front DJ. Butterfly Pea (Clitoria ternatea), a
Immunol. 2025;16%491777- . Cyclotide-Bearing Plant With Applications in
2. Chaachouay N, Zidane L. Plant-Derived Agriculture and Medicine. Front Plant Sci. ,
Natural Products: A Source for Drug 2019;10:645.
Discoyery and Development. Drugs Drug (. Romero-Marquez JM, Navarro-Hortal MD,
Candidates., 2024;3(1):184-207. Forbes-Hernandez TY, Varela-Lopez A,
3. Cordell G. Sustainable Medicines and Global Puentes JG, Pino-Garcia R Del, . Exploring
Health Care. Planta Med. , 2011;77(11): 1129~ the Antioxidant, Neuroprotective, and Anti-
38. Inflammatory Potential of Olive Leaf Extracts
4. Anand U, Jacobo-Herrera N, Altemimi A, from Spain, Portugal, Greece, and Italy.
Lakhssassi N. A Comprehensive Review on Antioxidants., 2023;12(8):1538.
Medicinal ~ Plants ~ as  Antimicrobial 11 Agidew MG. Phytochemical analysis of some
Therapeutics:  Potential ~ Avenues  of selected traditional medicinal
Biocompatible Drug Discovery. Metabolites. Ethiopia. Bull Natl Res Cent. 2022;46(1):87.
,2019;9(11):258. 12. Mthiyane FT, Dludla P V, Ziqubu K,
5. Thomford NE, Senthebane DA, Rowe A, Mthembu SXH, Muvhulawa N, Hlengwa N,
Munro D, Seele P, Maroyi A, Natural A Review on the Antidiabetic Properties of
Products for Drug Discovery in the 21st Moringa oleifera Extracts:
Céntury: Innovations' for Novel Drug Oxidative Stress and Inflammation as Main
Discovery. Int J Mol Sci. , 2018;19(6):1578. Therapeutic Targets. Front Pharmacol. ,
6. Lakshmidevamma TN, Ugalat J, Apoorva 2022:13:940572.
KA, S'uresh'SPG', Doddamani. M, Kadam‘ S, 13. Dar RA, Shahnawaz M, Ahanger MA, Majid
Genetic Diversity of Moringa (Moringa I ul. Exploring the Diverse Bioactive
Oleifera Lam.). The Moringa Genome. Compounds from Medicinal
Springer; 2021. 57-65. ' Review. J Phytopharm., 2023;12(3):189-95.
7. Houghton PJ. The Role of Plants in 14 gingh VK, Kumar A. Secondary metabolites

Traditional Medicine and Current Therapy. J
Altern Complement Med. , 1995;1(2):131-43.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

from endophytic fungi: Production, methods

4074 |Page



15.

16.

17.

18.

19.

20.

21.

Shashi Ranjan Singh, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 8, 4058-4077 | Research

of analysis, and diverse pharmaceutical
potential. Symbiosis. 2023;90(2):111-25.
Abdallah EM, Alhudhaibi AM, Dahab M, Al
Noman A, Sharma PD, Taha TH, . The WHO
priority list of antibiotic-resistant bacteria:
challenges and opportunities for next-
generation antimicrobial development. Front
Pharmacol. 2026;17:1699987.

Islam MA, Mondal SK, Islam S, Akther
Shorna MN, Biswas S, Uddin MS..
Antioxidant, Antimicrobial
Activity, and In Silico Analysis of the

Methanolic Leaf and Flower Extracts of

Cytotoxicity,

Clitoria ternatea. Lama S, . Biochem Res Int.
,2023;2023(1):1-12.

Mohammed DM, Abdelazeez W, Suliman A,
Sief-Eldein A, Aboueldis G. Production and
evaluation of secondary metabolites in callus
culture of Clitoria ternatea L. by
phytochemical screening and in vitro
antioxidant and biological activities. 2025.
Zhang H, Wang B, Zeng S, He Y, Lv W, Xiao
H. Drying techniques of edible flowers:
Technical features, challenges and potential
solutions. Dry Technol. 2026;44(4):435-52.
Aleman-Ramirez JL, Okoye PU, Saldafia-
Trinidad S, Torres-Arellano S, Sebastian PJ.
The role of Moringa oleifera in the
development of alternative biofuels, under the
concept of an integral one-tree biorefinery: A
minireview. Biofuels, Bioprod Biorefining. ,
2025;19(3):942—-6

Cetinkaya A, Yayla S, Hurkul MM, Ozkan
SA. The Sample Preparation Techniques and
Their Application in the Extraction of
Bioactive Compounds from Medicinal Plants.
Crit Rev Anal Chem. , 2025;1-36.

Hasnat A, Moheman A, Usmani MA, Ansari
A, Bhawani SA, Tariq A,. Solvent extraction
of natural products: Extraction of Natural
Products from Agro-Industrial Wastes.
Elsevier; 2023. 91-110.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ye J, Ma X, Zhang R, Dong L, Huang F, Jia
X, Effects of different drying methods on the
flavonoid profiles of Shatianyu (Citrus
grandis L. Osbeck) whole fruit and in vitro
bioactivity. LWT., 2025;225:117945.
Matindirotya G. Analysis of Microbial
Contaminants in Herbal Medicines Sold in
Matebeleland North Province, Zimbabwe
2025. 2025;

Aiyegoro OA, Okoh Al Preliminary
phytochemical screening and In vitro
antioxidant activities of the aqueous extract of
Helichrysum  longifolium DC. BMC
Complement Altern Med. , 2010;10(1):21.
Morsy N. Phytochemical analysis of
biologically active constituents of medicinal
plants. Main Gr Chem. , 2014;13(1):7-21.
Nagori M, Rajput D, Choudhary G, Khabiya
R. Qualitative and Quantitative Methods of
Phytochemical Analysis. Pharmacognosy and
Phytochemistry. Wiley; 2025. 143-66.

G, Lawal AM. Phytochemical
screening; green synthesis, characterization
and biological significance of lead oxide
nanoparticles from Eucalyptus globulus
Labill. (leaves). Nanotechnol Environ Eng.,
2021;6(3):48.

Aini N, Tilagza A. Evaluation of Antioxidant
Activity of Methanol Extract of Neem Leaves
(Azadirachta indica) Using DPPH, ABTS,
and FRAP Methods. Sci J., 2025;4(5):355-63.
Sari AA, Wulandari F, Adiningsih MU.
Antioxidant Activity, Total Phenolic Content,
and Total Flavonoid Content of Methanol
Extract of Vernonia elaecagnifolia Leaves
Using ABTS and DPPH Assays. Pharmacon J
Farm Indones. , 2025;144-50.

Mahajan M, Kumar S, Gaur J, Kaushal S,
Somvanshi A, Kaur H,. Role of cellulose,
phenolic compounds, and water-soluble
proteins in ZnO nanoparticle synthesis using
Mangifera  indica  leaf  extract for

Tailor

4075 | Page



31.

32.

33.

34.

35.

36.

37.

Shashi Ranjan Singh, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 8, 4058-4077 | Research

photocatalytic and antioxidant investigations.
Colloids Surfaces A Physicochem Eng Asp.,
2025;720:137066.

Avdovi¢ E, Simijonovi¢ D, Milenkovi¢ D,
Mladenovi¢ T, Milutinovi¢ M, Nikodijevi¢ D,
Assessment of antioxidant activity, redox
behavior, and human serum albumin binding
of pyrogallol-coumarin hybrids. Results
Chem., 2026;26:103350.

Ngan NT. Comparative evaluation of phenolic
content, antioxidant, anti-inflammatory, and
antidiabetic properties of Clitoria ternatea
flowers and leaves from Vietnam. Malays J
Anal Sci. 2025;29.

Zemmouli N, Ramdane F, Guezzoun N.
Exploring the Antioxidant, Anti-
Inflammatory, and Antibacterial Properties of
Green-Synthesized ZnO Nanoparticles Using
Juniperusphoenicea L. Chem Africa.
2025;8(3):935-51.

Qian J, Shen L, Hou J, Wu C, Zhang Y.
Photocatalytic reduction of bromate by
ZnFe204 nanoparticles prepared using a
solution phase mixing-evaporating solvent-
calcination method at different calcination
temperatures. J Mol Struct.
2025;1338:142325.

Hayat S, Miana GA, Kanwal M, Ahsan Z,
Tarig MJ. Determination of Total Flavonoid
Content and Phenolic Content, Antioxidant
Assay, and Antiepileptic Activity of Achillea
millefolium Extract. Nat Prod Commun. ,
2025;20(2):1934578X251319221.

Evan YEC, Setiawansyah A. Utilization of
dried butterfly pea flower (Clitoria ternatea
L.) as a source of natural antioxidants:
determination of total flavonoid content and
activity test with dpph method. Sasambo J
Pharm. 2025;6(1):46-55.

Seah R, Siripongvutikorn S, Wichienchot S,
Usawakesmanee W. Effect of sodium
carbonate on nutritional composition and

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

38.

39.

40.

41.

42.

43.

44,

antioxidant activities of Indonesian Mesona
Blume extract. Ital J Food Sci Ital di Sci degli
Aliment. 2025;37(1).

Saigaonkar CS, Shewale SR, Annapure US.
Validation of a UV-visible phenol—sulfuric
acid method for carbohydrate quantification
in Bauhinia racemosa gum. J Food Meas
Charact., 2026;1-13.

Ansary A, Kashyap M, Das A kumar, Sola P,
Mazumder MU, Dutta KN,. An insightful
infrared spectroscopic analysis of rutin: the
trajectory of method development and
assessment for environmental sustainability
using white and green analytical chemistry. J
Iran Chem Soc., 2026;23(4):100.

Labokas J, Vilutyté A. Spectrophotometric
Estimation of Polyphenolic Compounds in
Willowherbs (Epilobium angustifolium L.
and E. hirsutum L.) and Implications for
Genetic Resource Conservation. Plants.
2026;15(6):911.

Zainudeen YB, Karmegam UM, Munusamy
T, Devarajan N. Biogenic selenium
nanoparticles from Camptotheca acuminata
fruit extract and their biomedical applications.
2026;

Terrones-Fernandez I, Rodero-De-Lamo L,
Lopez A, Peir6 S, Asensio D, Castilla R,.
Microwave Oven Application for the
Preparation and Sterilization of
Microbiological Culture Media: A Feasible
Method with An Adapted Water Bath and
Perforable Cap. Appl Sci. , 2024;14(6):2340.
Ramrao LY, Gajbhiye VP, Lamture D.

Handbook of Laparoscopy Instruments.
Yeshwant Ramrao L, Handbook of
Laparoscopy  Instruments. = BENTHAM

SCIENCE PUBLISHERS; 2023. 13-17.

Terrones-Fernandez I, Casino P, Lopez A,
Peir6 S, Rios S, Nardi-Ricart A, Improvement
of the Pour Plate Method by Separate
Sterilization of Agar and Other Medium

4076 |Page



45.

46.

47.

48.

49.

50.

51.

Shashi Ranjan Singh, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 8, 4058-4077 | Research

Components and Reduction of the Agar
Concentration. Cardona ST,. Microbiol
Spectr., 2023;11(1):e03161-22.

Zulkamal LM, Zolhalim NAA, Aris F,
Zakaria NA, Yusof FZM, Ibrahim D,
Bioactivity of Clitoria ternatea Crude Extracts
Against Pathogenic Bacteria. Malaysian Appl
Biol., 2023;52(2):41-9.

Geletu US, Usmael MA, Ibrahim AM.
Isolation, Identification, and Susceptibility
Profile of E. coli, Salmonella, and S. aureus in
Dairy Farm and Their Public Health
Implication in Central Ethiopia. Di Cerbo A,
Vet Med Int., 2022;2022(1):1-13.
Maheshwari HS, Parmar D, Gour A, Patel A,
Kumar S, Rajput LS.
incubation

Serial enrichment
(SEIT) for rapid
isolation of plant growth-promoting bacteria:
Saving researcher time and lab resources.
MethodsX. 2025;103677.

Hanley A. Spraying The Facial Bacteria
Away. 2026;

Rotti PB, Bojgar K. In vitro study to know the
antibacterial

technique

activity of homoeopathic
medicines Pyrogenium and Anthracinum Vs
Cefepime (control) against Streptococcus
pyogens and Staphylococcus
cellulitis. Int J  Homoeopath
2026;10(2):267-82.

Madheslu M, Prabhakaran D, Sadasivam N,
Sankar M, Muthupandian S, Al-Amer OM.

Engineering

aureus of
Sci.

optimization  of  silver
nanoparticle synthesis using Clitoria ternatea
leaf extract: Response surface methodology
approach and biocompatibility assessment.
Chem Phys Impact. 2026;100995.

Madushanka D,  Vidanarachchi  JK,
Kodithuwakku S, Nayanajith GRA, Jayatilake
S,  Priyashantha  H.  Isolation and
characterization of probiotic lactic acid
bacteria from fermented traditional rice for
potential applications in food and livestock

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

52.

53.

54.

55.

56.

57.

HOW TO CITE: Lovely Kumari,

production. Appl food Res.
2025;5(1):100865.

Kanwal S, Perveen S, Hameed H, Tahir S,
Rashid R. Evaluating the efficacy of
Chenopodium murale plant extract in
inhibiting Streptococcus mutans and reducing
dental  caries  risk. Sci Rep.
2025;15(1):15406.

Subramaniam B, Roy D, Woldegerima A,
Chong WC, Przystal JM, Zhang. Dual
treatment with Val-083 and AZD1775 shows
potent anti-tumor activity in diffuse midline
glioma models. NPJ Precis
2025;9(1):209.

Liknaw T, Belay Y, Ramesh R, D.M. RP.
Aloe vera leaf extract as a sustainable route
nanoparticle synthesis with
enhanced antimicrobial activity. Sci Rep.,
2025;15(1):22481.

Sunanda B, Ramesh Babu DR. Accurate zone
of inhibition for rapid
antimicrobial susceptibility testing. Biomed
Signal Process Control., 2025;110:107884.
Singh S, Junaid M, Farooq U, Sharma SR,
Sharma V, Ahmad I. Bacterial profile of
diabetic foot infection in a tertiary care centre.
IP Int J Med Microbiol Trop, 2022;8(1):51-4.
El-Mahmood AM, Ogbonna OB, Raji M. The
antibacterial activity of Azadarichta indica
(neem) seeds extracts

Oncol.

for silver

measurement

against bacterial
pathogens associated with eye and ear
infections. J Med Plants Res.
2010;4(14):1414-21.

Shankul Kumar,

Laliteshwar Pratap Singh, Dharmendra Kumar, Shashi
Ranjan Singh, Unveiling the Antioxidant and Antibacterial
Potential of Moringa oleifera and Clitoria ternatea Flower
Extracts: A Comparative Phytochemical Study, Int. J. of

Pharm. Sci.,

2026, Vol 4, Issue 8, 4058-4077,

https://doi.org/10.5281/zenodo.22091243

4077 |Page



