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ABSTRACT

Background: Vitex negundo is a medicinal plant traditionally used in several therapeutic applications. The
present study evaluated the phytochemical profile and selected in vitro pharmacological properties of an ethanolic
extract of its flowers (VNFET). Methods: Vitex negundo flowers were extracted with ethanol by heating 10 g of
material with 100 mL ethanol for 5 h under a reflux condenser in a water bath, followed by filtration and vacuum
evaporation. Preliminary phytochemical screening, total flavonoid and total phenolic estimation, DPPH radical-
scavenging assay, FRAP assay, egg-albumin denaturation assay and acid-neutralizing capacity were evaluated.
Qualitative screening demonstrated alkaloids, flavonoids, phenols, proteins and carbohydrates, while saponins
were absent. The reported maximum total flavonoid content was 75 mg at a concentration of 300, and the
maximum total phenol content was 120 mg at a concentration of 200. In the DPPH assay, VNFET showed 85%
inhibition at 10 mg with an IC50 of 7.48 mg, compared with 3.373 mg for ascorbic acid. FRAP absorbance
reached 1.73 at 15 mg. In the albumin-denaturation assay, VNFET produced 63% inhibition at 5 mg with an IC50
of 10.59 mg; diclofenac sodium showed an IC50 of 12.129 mg. Acid-neutralizing capacity was 19.49 mEq for
VNFET compared with 7.92 mEq for sodium carbonate. Under the conditions reported in this study, VNFET
demonstrated measurable antioxidant, anti-inflammatory and acid-neutralizing activities together with detectable
flavonoid and phenolic constituents.

KEYWORDS: Vitex negundo; flower extract; phytochemical screening; DPPH; FRAP; albumin denaturation;
acid-neutralizing capacity.

1. INTRODUCTION

Medicinal plants remain an important source of
biologically active constituents and continue to be
investigated for antioxidant and anti-inflammatory
properties. Plant-derived phenolic compounds and
flavonoids are frequently associated with free-radical-
scavenging and reducing activities. The source study
describes Vitex negundo, commonly known as Nirgundi
or Nochi, as a medicinal shrub whose flowers have
traditional relevance in digestive disorders, fever and
liver-related conditions.
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The flowers were selected for the present investigation
because the study aimed to examine their phytochemical
composition and selected pharmacological activities.

Oxidative stress is associated with an imbalance between
reactive oxygen species and antioxidant defenses. In
vitro assays such as DPPH and FRAP provide
complementary chemical measures: DPPH estimates
radical-scavenging  capacity, whereas FRAP-type
procedures assess reducing power. Phenolic and
flavonoid constituents may contribute to these activities
through electron- or hydrogen-donation mechanisms.
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Inflammation is accompanied by structural and
functional changes in proteins. The egg-albumin
denaturation assay is an in vitro screening method used
to assess the ability of a test substance to inhibit heat-
associated protein denaturation. The study also evaluated
acid-neutralizing capacity using a back-titration
approach, providing a chemical measure of acid-
neutralizing ability.

1.1 Rationale and objective

The objective was to evaluate the qualitative
phytochemical profile and investigate the antioxidant,
anti-inflammatory and acid-neutralizing activities of the
ethanolic flower extract of Vitex negundo.

1.2 Botanical information

Parameter | Reported information
Kingdom Plantae

Phylum Tracheophyta

Class Magnoliopsida

Order Lamiales

Family Verbenaceae

Genus Vitex

Species Vitex negundo

Tamil name | Nochi

Part used Flower

2. MATERIALS AND METHODS

2.1 Collection of plant material

Vitex negundo flowers used in the investigation were
obtained  from  Yazhini Biotech Laboratory,
Srivilliputhur, Tamil Nadu.

2.2 Preparation of ethanolic extract
Ten grams of Vitex negundo flower material were heated
with 100 mL of ethanol for 5 h under a reflux condenser
in a water bath. The mixture was cooled and filtered. The
filtrate was evaporated under vacuum to obtain the
ethanolic extract, designated VNFET.

2.3 Preliminary phytochemical screening

The extract was screened qualitatively for selected
phytoconstituents.  Alkaloids were assessed using
Mayer's and Dragendorff's tests; flavonoids using
alkaline-reagent and lead-acetate tests; saponins by the
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froth test; steroids by the described chloroform/sulfuric-
acid procedure; and tannins by ferric-chloride and lead-
acetate tests. The source results also report tests for
phenols, proteins and carbohydrates.

2.4 Total flavonoid estimation

Total flavonoids were estimated using the aluminium-
chloride method. Sample and quercetin standard
solutions were reacted with sodium nitrite and
aluminium chloride, followed by sodium hydroxide, and
absorbance was measured at 510 nm against a reagent
blank. Measurements were performed in triplicate and
the reported content was expressed in milligrams of
quercetin equivalents.

2.5 Total phenolic estimation

Total phenolic content was estimated using the Folin—
Ciocalteu procedure. Sample and gallic-acid standard
solutions were reacted with Folin—Ciocalteu reagent and
sodium carbonate, incubated at room temperature, and
measured at 550 nm against a reagent blank.
Measurements were performed in triplicate.

2.6 DPPH radical-scavenging assay

A DPPH solution of 6 x 10—5 M in methanol was
prepared. Aliquots of each test concentration were mixed
with DPPH solution, shaken and maintained at room
temperature for 30 min. Absorbance was measured at
520 nm. Ascorbic acid was used as the positive control
and distilled water as the negative control. Each
concentration was tested three times.

The calculated actual absorbance by subtracting plant
blank absorbance from assay absorbance. Percentage
inhibition was calculated as: % inhibition = [(blank
DPPH absorbance — actual absorbance) / blank DPPH
absorbance] x 100.

2.7 FRAP assay

For the reducing-power assay, 2.5 mL of phosphate
buffer (0.2 M, pH 6.6) and 2.5 mL of 1% potassium
ferricyanide were added to the test mixture. The mixture
was incubated at 50°C for approximately 20 min,
followed by addition of 2.5 mL of 10% trichloroacetic
acid and centrifugation at 3000 rpm for 10 min. A 2.5
mL portion of supernatant was mixed with 0.5 mL ferric
chloride and absorbance was measured at 700 nm.
Ascorbic acid served as positive control. The test was
repeated three times.

2.8 Egg-albumin denaturation assay

The reaction mixture contained 0.5 mL sample and 0.45
mL of 5% bovine egg albumin. The pH was adjusted to
6.3 with 0.1 N HCI and the mixture was maintained at
37°C for 20 min, followed by heating at 57°C for 30
min. After cooling, absorbance was measured at 660 nm.
Diclofenac sodium was used as standard and distilled
water as control.
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Percentage inhibition was calculated as: [(control
absorbance — test-sample absorbance) / control

absorbance] x 100.

2.9 Acid-neutralizing capacity

Acid-neutralizing capacity was determined by a back-
titration procedure. The test sample was reacted with an
excess of standardized 0.1 N hydrochloric acid, after
which the remaining acid was titrated using standardized
0.1 N sodium hydroxide. The difference between blank
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and sample titration was used to calculate the reported
acid-neutralizing capacity.

3. RESULTS

3.1 Preliminary phytochemical screening

The preliminary phytochemical investigation showed the
presence of alkaloids, flavonoids, phenols, proteins and
carbohydrates, whereas saponins were absent. These
findings establish the qualitative phytochemical profile
reported for VNFET.

Table 1. Preliminary phytochemical screening | VNFET
Alkaloids +
Flavonoids +
Phenols +
Proteins +
Saponins -
Carbohydrates +

The observed phytochemical profile is consistent with
the study objective of identifying secondary metabolites

3.2 Total flavonoid content

that may contribute to the measured in vitro activities.

Concentration | Average OD | Reported total flavonoids
100 0.04 57
200 0.07 63
300 0.09 75

The reported flavonoid content increased across the value of 75 mg at a concentration of 300.

evaluated concentrations, reaching the highest reported

3.3 Total phenolic content

The highest reported total phenolic value was 120 mg at
a concentration of 200. The subsequent concentrations

www.ejbps.com

Concentration | Sample OD | Standard OD | Reported total phenol
200 0.12 0.10 120 mg
400 0.14 0.13 107 mg
600 0.10 0.10 100 mg
800 0.10 0.10 100 mg
1000 0.09 0.11 81 mg

Total flavonoid content of VNFET
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Figure 1: Total flavonoid content of VNFET.
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Figure 2: Total phenolic content of VNFET.

3.4 DPPH radical-scavenging activity.

Concentration | Average % inhibition | Reported IC50
5mg 70.6% 7.48 mg
10 mg 84.6% 7.48 mg
15 mg 83.3% 7.48 mg

The source dataset reports 71% inhibition at 5 mg, 85%
at 10 mg and 83% at 15 mg for VNFET, with an 1C50 of
748 mg. The 10 mg concentration was therefore

associated with the highest reported inhibition among the
three tested VNFET concentrations.

Ascorbic acid concentration | Average % inhibition
5mg 91%
10 mg 87%
15 mg 86%
20 mg 92%
25 mg 84%

Ascorbic acid showed a reported 1C50 of 3.373 mg. The
lower IC50 of the standard indicates greater radical-

DPPH radical-sc

scavenging potency under the reported assay conditions.
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Figure 3: DPPH radical-scavenging activity of VNFET compared with ascorbic acid.

3.5 FRAP reducing activity.

Concentration | VNFET average OD | Ascorbic acid average OD
5 mg 1.56 1.52
10 mg 1.65 1.63
15mg 1.73 1.74
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VNFET showed increasing absorbance with increasing 1.73 at 15 mg. The corresponding ascorbic-acid value
concentration, with the highest reported absorbance of was 1.74.
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Figure 4: FRAP reducing activity of VNFET and ascorbic acid.

3.6 In vitro anti-inflammatory activity.

Concentration | Average % inhibition | Reported 1C50
5mg 63% 10.59 mg
10 mg 57% 10.59 mg
15 mg 49% 10.59 mg

The albumin-denaturation assay showed 63% inhibition The reported 1C50 of VNFET was 10.59 mg.
at 5 mg, followed by 57% at 10 mg and 49% at 15 mg.

3.7 Comparison with diclofenac sodium

Diclofenac sodium concentration | Average % inhibition
5mg 91%
10 mg 93%
15 mg 85%
20 mg 89%
25 mg 88%

Diclofenac sodium was reported to have an IC50 of This comparison is limited to the in vitro albumin-
12.129 mg. Under the source study's assay conditions, denaturation assay and should not be interpreted as
the VNFET 1C50 was numerically lower (10.59 mg). evidence of clinical superiority.
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Figure 5: In vitro albumin-denaturation inhibition by VNFET and diclofenac sodium.
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3.8 Acid-neutralizing capacity.

Sample Quantity ANC (mEQq)
Standard sodium carbonate | Quantity equivalentto 1 g 7.92
VNFET sample Quantity equivalentto 10 mL | 19.49

VNFET demonstrated a reported acid-neutralizing
capacity of 19.49 mEq, whereas the sodium-carbonate
standard showed 7.92 mEq. Thus, the reported VNFET

value was higher than the comparator in this chemical
assay.
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Figure 6. Reported acid-neutralizing capacity of VNFET and sodium carbonate.

4. DISCUSSION

The preliminary phytochemical screening demonstrated a
positive response for alkaloids, flavonoids, phenols,
proteins and carbohydrates, with a negative response for
saponins. The presence of flavonoids and phenolic
constituents is relevant to the antioxidant assays because
these classes can participate in electron- and hydrogen-
transfer reactions.

The quantitative screening showed a reported maximum
flavonoid value of 75 mg at a concentration of 300 and a
maximum phenolic value of 120 mg at a concentration of
200. Because the source thesis reports these values
simply in milligrams and does not provide a standardized
mass-of-extract denominator, the manuscript retains the
original reported units rather than converting them to
another expression.

The DPPH results demonstrated measurable radical-
scavenging activity. VNFET reached 85% inhibition at
10 mg, while the reported 1C50 was 7.48 mg. Ascorbic
acid showed a lower IC50 of 3.373 mg, indicating
stronger potency for the reference standard under the
reported conditions. Nevertheless, the extract showed
substantial chemical radical-scavenging activity.

FRAP measurements increased from 1.56 at 5 mg to 1.65
at 10 mg and 1.73 at 15 mg. This concentration-
associated increase in absorbance indicates increasing
reducing activity within the evaluated VNFET range.
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4.1 Anti-inflammatory findings

The albumin-denaturation assay produced 63% inhibition
at 5 mg, with progressively lower reported inhibition at
10 and 15 mg. The reported VNFET IC50 was 10.59 mg,
while diclofenac sodium had an 1C50 of 12.129 mg.
These results support the presence of an in vitro protein-
stabilizing/denaturation-inhibitory effect in the test
system.

The source study describes this assay as an in vitro
indicator of anti-inflammatory activity. The findings
should therefore be interpreted as preliminary
pharmacological screening results rather than proof of
therapeutic anti-inflammatory efficacy in humans or
animals.

4.2 Acid-neutralizing activity

The acid-neutralizing capacity of VNFET was reported
as 19.49 mEq compared with 7.92 mEq for sodium
carbonate. The higher value indicates that, in the
reported back-titration experiment, the VNFET sample
neutralized a greater quantity of acid than the
comparator.  This  observation  supports  further
investigation of the extract's acid-neutralizing properties.

4.3 Relationship between phytochemicals and activity
The coexistence of flavonoids and phenols with
measurable DPPH and FRAP activity provides a
plausible  chemical  association  between  the
phytochemical profile and antioxidant measurements.
However, the present dataset does not isolate individual
constituents or establish a direct causal relationship
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between any  single
pharmacological endpoint.

phytochemical and a

4.4 Comparison with previous literature

The source thesis cites earlier work describing
antioxidant, analgesic, anti-inflammatory and other
biological activities of different parts of Vitex negundo.
The present study adds flower-extract data focused on
phytochemical screening, DPPH, FRAP, albumin
denaturation and acid-neutralizing capacity.

5. Strengths and limitations

5.1 Strengths

The investigation evaluated multiple complementary
endpoints using a single ethanolic flower extract.
Qualitative phytochemical screening was supported by
quantitative flavonoid and phenolic measurements, while
antioxidant activity was examined using both radical-
scavenging and reducing-power assays. The study also
included an in vitro protein-denaturation model and an
acid-neutralization assay.

6. CONCLUSION

The ethanolic extract of Vitex negundo flowers
(VNFET) demonstrated a defined qualitative
phytochemical profile with alkaloids, flavonoids,

Table 2: Total flavonoid content of VNFET.
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phenols, proteins and carbohydrates detected, while
saponins were absent. The reported maximum total
flavonoid and phenolic values were 75 mg and 120 mg,
respectively.

VNFET exhibited measurable antioxidant activity in
both DPPH and FRAP assays, with 85% DPPH
inhibition at 10 mg, an IC50 of 7.48 mg and FRAP
absorbance of 1.73 at 15 mg. In the aloumin-denaturation
assay, 63% inhibition was reported at 5 mg with an 1C50
of 10.59 mg. The extract also showed a reported acid-
neutralizing capacity of 19.49 mEq compared with 7.92
mEq for sodium carbonate.

The  findings  support  further  phytochemical
characterization and pharmacological investigation of
Vitex negundo flower extract. The present results are
limited to the in vitro experimental conditions described
in the source study.

7. Data tables for publication

The following consolidated tables reproduce the
numerical results reported in the source study in a
publication-oriented format.

Concentration | Replicate OD values | Average OD | Reported total flavonoids
100 0.04, 0.05, 0.05 0.04 57 mg
200 0.06, 0.07, 0.08 0.07 63 mg
300 0.10, 0.09, 0.09 0.09 75 mg

Table 3: Total phenalic content of VNFET.

Concentration | Sample OD | Standard OD | Reported total phenol
200 0.12 0.10 120 mg
400 0.14 0.13 107 mg
600 0.10 0.10 100 mg
800 0.10 0.10 100 mg
1000 0.09 0.11 81 mg
Table 4; DPPH activity of VNFET.
Concentration | Average inhibition | 1C50
5 mg 71% 7.48 mg
10 mg 85% 7.48 mg
15 mg 83% 7.48 mg
Table 5: FRAP activity.
Concentration | VNFET OD | Standard OD
5mg 1.56 1.52
10 mg 1.65 1.63
15 mg 1.73 1.74
Table 6: In vitro anti-inflammatory activity of VNFET.
Concentration | Average inhibition IC50
5 mg 63% 10.59 mg
10 mg 57% 10.59 mg
15 mg 49% 10.59 mg
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Table 7: Anti-inflammatory activity of diclofenac sodium.

Concentration | Average inhibition

5mg 91%

10 mg 93%

15 mg 85%

20 mg 89%

25 mg 88%

Table 8: Acid-neutralizing capacity.

Sample Quantity ANC (mEQq)
Standard sodium carbonate | Quantity equivalentto 1 g 7.92
VNFET sample Quantity equivalent to 10 mL 19.49

Statistical reporting

The source study states that measurements were repeated
three times for the DPPH, FRAP and relevant
spectrophotometric determinations. The reported tables
present replicate readings or averages where provided.
No inferential statistical comparison (such as a reported
p value) is presented in the source results; therefore, no
new inferential statistics have been added to this
manuscript.

9: Abbreviations.

8. Declarations

8.1 Ethics approval and consent to participate

Not applicable to the in vitro experimental work reported
in this manuscript.

8.2 Consent for publication
Not applicable.

Abbreviation | Meaning

VNFET

Vitex negundo flower ethanolic extract

DPPH

2,2-Diphenyl-1-picrylhydrazyl

FRAP

Ferric reducing antioxidant power

ANC

Acid-neutralizing capacity

oD Optical density/absorbance

IC50

Concentration producing 50% inhibition

10. REFERENCES

1. Dharmadeva S, Galgamuwa LS, Prasadinie C,
Kumarasinghe N. In vitro anti-inflammatory activity
of Ficus racemosa L. bark using albumin
denaturation method. Ayu., 2018; 39(4): 239-242.

2. Baliyan S, Mukherjee R, Priyadarshini A, Vibhuti
A, Gupta A, et al. Determination of antioxidants by
DPPH radical scavenging activity and quantitative
phytochemical analysis of Ficus religiosa.
Molecules., 2022; 27(4): 1326.

3. Blois MS. Antioxidant determinations by the use of
a stable free radical. Nature., 1958; 181: 1199-1200.

4. Desmarchelier C, Bermudez MJN, Coussio J, Ciccia
G, Boveris A. Antioxidant and prooxidant activities
in aqueous extracts of Argentine plants. Int. J
Pharmacogn., 1997; 35(2): 116-120.

5. Rahman MM, Islam MB, Biswas M, Alam AHMK.
In vitro antioxidant and free radical scavenging
activity of different parts of Tabebuia pallida
growing in Bangladesh. BMC Res. Notes., 2015; 8:
1-9.

6. Munteanu IG, Apetrei C. Analytical methods used in
determining antioxidant activity: A review. Int. J.
Mol. Sci., 2021; 22(7): 3380.

7. Farnsworth NR. Biological and phytochemical
screening of plants. J Pharm. Sci., 1966; 55(3):
225-276.

www.ejbpscom | Vol 13, Issue 10, 2026.

8. Blainski A, Lopes GC, de Mello JCP. Application
and analysis of the Folin-Ciocalteu method for the
determination of the total phenolic content from
Limonium brasiliense L. Molecules., 2013; 18(6):
6852-6865.

9. Nikolaeva TN, Lapshin PV, Zagoskina NV. Method
for determining the total content of phenolic
compounds in plant extracts with Folin-Denis
reagent and Folin-Ciocalteu reagent: modification
and comparison. Russ. J Bioorg. Chem., 2022;
48(7): 1519-1525.

10. Dangles O. Antioxidant activity of plant phenols:
chemical mechanisms and biological significance.
Curr. Org. Chem., 2012; 16(6): 692-714.

11. Agati G, Azzarello E, Pollastri S, Tattini M.
Flavonoids as antioxidants in plants: location and
functional significance. Plant. Sci., 2012; 196:
67-76.

12. Krishnaiah D, Sarbatly R, Nithyanandam R. A
review of the antioxidant potential of medicinal
plant species. Food Bioprocess Technol., 2011;
89(3): 217-233.

13. Benzie IFF, Strain JJ. The ferric reducing ability of
plasma (FRAP) as a measure of antioxidant power:
the FRAP assay. Anal Biochem., 1996; 239(1):
70-76.

ISO 9001:2015 Certified Journal | 160



Sasi et al. European Journal of Biomedical and Pharmaceutical Sciences

14. Kurniawati P, Maulida IR, Muhaimin. The
determination of antioxidant activity of Brazil-
cherry (Eugenia uniflora L.) leaves extract using
FRAP method. AIP. Conf. Proc., 2017; 1911(1).

15. Adnaik RS, Pai PT, Sapakal VD, Naikwade NS,
Magdum CS. Anxiolytic activity of Vitex negundo
Linn. in experimental models of anxiety in mice. Int.
J Green Pharm., 2009; 243-247.

16. Yasmeen A, Maniyar, Sriraj D. Peripheral and
central analgesic activity evaluation of ethanolic
extract of Vitex negundo flowers in experimental
animals. Int. J Basic Clin. Pharmacol. 2017; 6.

17. Ladda PL, Magdum CS. Antitubercular activity and
isolation of chemical constituents from plant Vitex
negundo Linn. Iran. J Pharm. Res., 2016; 17(4):
1353-1360.

18. Janakiraman M, Jeyaprakash K. Nephroprotective
effect of Vitex negundo Linn. on cisplatin-induced
nephrotoxicity in male albino rats. World J Pharm.
Sci., 2015; 3(4): 706-715.

19. Gangwar AK, Ghosh AK, Saxena V. Anti-
inflammatory activity of ethanolic extract of Vitex
negundo Linn. roots. Int. J Herbal. Med., 2015; 2(6):
1-2.

20. Singh P, Mishra G, Garg VK, Khosa RL, Kumar A.
Anti-inflammatory activity of Vitex negundo root
extract. Pharmacologyonline., 2009; 2: 772-781.

21. Durairaj B, Muthu SK, Shreedhar K. In vitro
antivenom and antioxidant potential of Vitex
negundo leaves against Russell’s viper and Indian
cobra. venom. Eur. J. Exp. Biol., 2014; 4(4):
207-219.

22. Alam MI, Gomes A. Snake venom neutralization by
Indian medicinal plants (Vitex negundo and Emblica
officinalis) root extracts. J Ethnopharmacol., 2003;
86(1): 75-80.

23. Kulkarni RR, Virkar AD, Priscilla D. Antioxidant
and anti-inflammatory activity of Vitex negundo.
Indian J Pharm. Sci., 2008; 70(6): 838-840.

24. Kannan M, Rajendran P, Vedha V, Gnanasekaran A,
Shanmugam A, Nair PCR. HIV-1 reverse
transcriptase inhibition by Vitex negundo leaf
extract and quantification of flavonoids in relation to
anti-HIV activity. J Cell. Mol. Biol., 2012; 10(2):
53-59.

25. Kumar R. Investigation of in-vitro method of
antiulcer activity. J. Res. Appl. Sci. Biotechnol.,
2023; 2(1): 264-267.

www.ejbpscom | Vol 13, Issue 10, 2026. | ISO 9001:2015 Certified Journal | 161



