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The present study was undertaken to investigate the phytochemical profile and in-vitro
anti-inflammatory activity of the ethanolic extract of Salvia plebeia R. Br. Leaves were
collected, authenticated, dried, powdered, defatted with petroleum ether, and
subsequently extracted with ethanol using Soxhlet extraction. From 300 g of powdered
plant material, 36.5 g of dark greenish-brown extract was obtained, corresponding to a
yield of 12.17% w/w. Preliminary phytochemical screening revealed the presence of
alkaloids, flavonoids, tannins, phenolic compounds, saponins, and glycosides. The anti-
inflammatory activity was evaluated using protein denaturation inhibition and protease
inhibition assays at concentrations of 100, 200, 400, and 800 pg/mL, with diclofenac
sodium as the standard drug. The extract demonstrated concentration-dependent
inhibition of protein denaturation, increasing from 32.58% at 100 pg/mL to 69.56% at
800 pug/mL. Similarly, protease inhibition increased from 28.13% to 63.64% over the
same concentration range. Diclofenac sodium exhibited higher inhibition in both assays,
reaching 82.45% protein denaturation inhibition and 78.91% protease inhibition at 800
pg/mL. The findings demonstrate that S. plebeia ethanolic extract possesses appreciable
in-vitro anti-inflammatory activity, which may be associated with its diverse
phytoconstituents and warrants further pharmacological investigation.

INTRODUCTION

1. Inflammation

Inflammation is a coordinated protective response
of the body that occurs following infection, tissue

injury, or exposure to harmful chemical or
physical stimuli. It is an essential component of
innate immunity, helping to recognize and
eliminate potentially damaging agents while
initiating tissue repair and restoration of normal
physiological function. Although inflammation is
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generally protective, an excessive or unresolved
inflammatory response can cause tissue injury and
contribute to the progression of several chronic
disorders.[1,2]

The inflammatory process involves a complex
interaction between immune cells, blood vessels,
and molecular mediators. Recognition of tissue
damage or invading microorganisms by pattern-
recognition  receptors
signaling pathways and promotes the production
of cytokines, chemokines, prostaglandins, and
other inflammatory mediators.[2,3] These
mediators regulate vascular changes, leukocyte

activates intracellular

recruitment, and communication between immune
and damaged cells. Depending on its duration and
underlying cause, generally
classified as acute or chronic. Acute inflammation

inflammation is

develops rapidly and is usually self-limiting,
whereas chronic inflammation persists for
prolonged periods and may result in continuous
tissue remodeling and damage.[3,4]

Persistent inflammatory activity has been
associated with the pathogenesis of several
diseases, including  rheumatoid  arthritis,
inflammatory bowel disorders, metabolic diseases,
cardiovascular  disorders, = neurodegenerative
conditions, and cancer.[4] Current
pharmacological approaches include non-steroidal
anti-inflammatory drugs, corticosteroids, and
targeted biological therapies. Despite their
therapeutic benefits, prolonged use of some anti-
inflammatory agents may produce adverse effects,
encouraging continued investigation of safer and
potentially effective alternatives, particularly
those derived from medicinal plants and other
natural sources.[1,4] Consequently, evaluation of
natural compounds with anti-inflammatory

potential remains an important area of

pharmaceutical and biomedical research.
2. MATERIALS AND METHOD
Materials

» Collection of Plant Material

Salvia plebeia R. Br. leaves was purchased from a
local market and subsequently authenticated by a
qualified botanist or pharmacognosist to ensure
their identity and purity before use in the
experimental work.

Method
» Preparation of Plant Extracts

Air-dried, coarsely powdered Salvia plebeia (300
g) was first defatted with petroleum ether (800
mL) using a Soxhlet apparatus for approximately
6 h at about 80°C [25]. The marc was separated
and dried at room temperature to remove residual
solvent [25,31]. It was subsequently extracted with
analytical-grade  ethanol (1000 mL) for
approximately 8 h at the solvent boiling
temperature (about 78°C). The ethanolic extract
was filtered and concentrated under reduced
pressure using a rotary evaporator below 50°C.
The resulting extract was further dried, weighed to
determine the extraction yield, and stored in
airtight containers at 4°C further
investigation [34,39].

until

The percentage yield was calculated as:

Percentage yield (%) = (Weight of dried extract
/ Weight of initial plant material) < 100

» Preliminary
[35,39]

Phytochemical  Screening

Table 1: Procedure for Preliminary Phytochemical Screening of Ethanolic Extract of Salvia plebeian

‘ Phytoconstituent ‘ Test ‘

Procedure ‘
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Alkaloids Dragendorff’s 2 mL of extract solution was treated with about 0.5 mL of
test Dragendorft’s reagent.
Mayer’s test 2 mL of extract solution was mixed with about 0.5 mL of Mayer’s
reagent.
Wagner’s test | 2 mL of extract solution was treated with about 0.5 mL of Wagner’s
reagent.
Flavonoids Shinoda test | 2 mL of extract solution was mixed with magnesium turnings (about

20 mg), followed by 2 drops of concentrated HCL.

Tannins and

Ferric chloride

2 mL of extract solution was treated with 2 drops of 5% ferric

phenolics test chloride solution.
Phenolic Lead acetate 2 mL of extract solution was mixed with 1 mL of 10% lead acetate
compounds test solution.
Saponins Foam test 2 mL of extract was diluted with 5 mL distilled water and
vigorously shaken for about 15 min.
Glycosides Molisch’s test | 2 mL of extract was treated with 1 mL Molisch’s reagent, followed

by careful addition of 2 mL concentrated H>.SO4 along the tube wall.

Benedict’s test

2 mL of extract was mixed with 2 mL Benedict’s reagent and heated

in a water bath for 5 min.

» In-Vitro Anti-inflammatory Activity
1. Protein Denaturation Inhibition Assay

The anti-inflammatory potential of the ethanolic
extract of Salvia plebeia was assessed using the
protein denaturation inhibition assay. Briefly, 0.2
mL of egg albumin was mixed with 2.8 mL of
phosphate buffer (pH 6.4) and 2 mL of extract at
concentrations of 100, 200, 400, and 800 pg/mL.
The mixtures were incubated at 37°C for 20 min
and subsequently heated at 70°C for 5 min to
induce protein denaturation. After cooling to room
temperature, absorbance was measured at 660 nm
using a UV-Visible spectrophotometer. A reaction
mixture without extract served as the control,
while diclofenac sodium was used as the standard
drug. All experiments were performed in triplicate.
The percentage inhibition of protein denaturation
was calculated using the absorbance values of the
control and treated samples [26,36].

Inhibition (%) = [(Acontrol — Asample) /
Acontrol] x 100
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2. Protease Inhibition Assay

The anti-inflammatory activity of the ethanolic
extract of Salvia plebeia was evaluated using a
protease inhibition assay. Briefly, 1 mL of trypsin
solution (0.06 mg/mL), 1 mL of Tris-HCI buffer
(pH 7.4), and 1 mL of extract at concentrations of
100, 200, 400, and 800 pg/mL were mixed and
incubated at 37°C for 15 min. Subsequently, 1 mL
of casein solution (0.8% w/v) was added, followed
by incubation at 37°C for 20 min. The reaction was
terminated by adding 2 mL of 10% trichloroacetic
acid, and the mixture was centrifuged at 3000 rpm
for 10 min. The absorbance of the resulting
supernatant was measured at 280 nm using a UV-
Visible spectrophotometer. A control without
extract and diclofenac sodium as the standard were
used for comparison [35,39].

The percentage inhibition was calculate by-

Inhibition (%) = [(Acontrol — Asample) /
Acontrol] x 100
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» Comparative Analysis with Standard Drug

The anti-inflammatory activity of Salvia plebeia
extracts was compared with diclofenac sodium as
the standard drug using protein denaturation and
protease inhibition assays. Extract concentrations
of 100, 200, 400, and 800 pg/mL were evaluated
under identical experimental conditions. The
percentage inhibition
expressed as mean = SD based on triplicate
experiments [26, 31]. The inhibitory effects of the
extracts were compared with those of diclofenac

was calculated and

sodium at corresponding concentrations. Where
applicable, ICso values were determined, with
lower values indicating greater inhibitory potency.
This comparison was used to assess the relative

anti-inflammatory potential of the plant extract
[35, 39].

3. RESULST
> Preparation of Plant Extracts

Soxhlet extraction of Salvia plebeia was
successfully performed after petroleum ether
defatting. The ethanolic extraction produced a
dark greenish-brown, semisolid extract weighing
36.5 g. From 300 g of powdered plant material, an
extraction yield of 12.17% w/w was obtained,
indicating satisfactory recovery of extractable
constituents.

Table 2: Preparation of Salvia plebeia Extract

Parameter

Result

Plant material

Salvia plebeia

Powdered material

300 g

Defatting solvent

Petroleum ether

Defatting time

6h

Extraction solvent

Ethanol

Extraction time

8h

Dried extract

36.5¢

Percentage yield

12.17% wiw

Appearance

Dark greenish-brown

Storage

4°C

> Preliminary Phytochemical Screening

Table 3 - Preliminary Phytochemical Screening

S. Phytoconstituent Test Performed Observation Result
No.

1 Alkaloids Dragendorff’s test | Reddish-brown precipitate | + Present
Mayer’s test Creamy white precipitate | + Present
Wagner’s test Brown precipitate + Present

2 Flavonoids Shinoda test Pink-crimson color + Present

3 Tannins Ferric chloride test Greenish-black color + Present

4 Phenolic compounds Lead acetate test White precipitate + Present

5 Saponins Foam test Stable froth (2 cm) + Present
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6 Glycosides

Molisch’s test

Violet ring formation + Present

Benedict’s test

Brick-red precipitate + Present

» In-Vitro Anti-inflammatory Activity

1. Protein Denaturation Inhibition Assay

The ethanolic extract showed concentration-
dependent inhibition of protein denaturation,
increasing from 32.58% to 69.56% at 100-800
pg/mL, while diclofenac showed higher inhibition.

Table 4: Protein Denaturation Inhibition Activity of Ethanolic Extract of Salvia plebiea

S. Concentration Absorbance % Inhibition % Inhibition (Diclofenac
No. (ng/mL) (Extract) (Extract) sodium)
1 100 0.62 +£0.02 32.58% 45.12%
2 200 0.51+£0.01 44.56% 58.34%
3 400 0.39+0.02 57.61% 71.28%
4 800 0.28 £0.01 69.56% 82.45%
Control Absorbance: 0.92 &+ 0.02
Protein Denaturation Inhibition
Activity
100.00% 82.45%
g 80.00% 71.28%  69.56%
£ 58.34%  57.61%
= 60.00% 45.12%  44.56%
£ 4000% | 3258%
X 20.00%
0.00%
100 200 400 800
Concentration (ug/mL)

= % Inhibition ( Plant Extract)

= % Inhibition (Diclofenac sodium)

Figure 1: Protein Denaturation Inhibition Activity Graph for Plant Extract and Standard Drug

2. Protease Inhibition Assay

The ethanolic extract showed concentration-
dependent protease inhibition, increasing from

28.13% to 63.64% at 100-800 pg/mL, while
diclofenac sodium exhibited higher inhibition
across all tested concentrations.

Table S: Protease Inhibition Activity of Ethanolic Extract of Salvia plebiea

S. | Concentration (ug/mL)

Absorbance (Extract)

% Inhibition
(Diclofenac sodium)

% Inhibition
( Plant Extract)
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1 100 0.71 £0.02 28.13% 40.25%
2 200 0.60+0.01 39.39% 53.18%
3 400 0.48 £0.02 51.52% 66.72%
4 800 0.36 £0.01 63.64% 78.91%
Control Absorbance: 0.99 £ 0.02
Protease Inhibition Activity
100.00%
£0.00% 78.91%
E WU 7% 66.72% 63,649
E 60.00% 53.18%  51.529
2 40.25%  39.39°
= 40.00% | 28.139
s 20.00%
0.00%
100 200 400 800
Concentration (ng/mL)
1 % Inhibition ( Plant Extract) % Inhibition (Diclofenac sodium)

Figure 2: Protease Inhibition Activity for Plant Extract and Standard Drug

» Comparative Analysis with Standard Drug

The ethanolic extract of Salvia plebeia showed
concentration-dependent anti-inflammatory
activity in both assays. Protein denaturation
inhibition increased from 32.58% to 69.56%,

while protease inhibition increased from 28.13%
to 63.64%. Diclofenac sodium showed higher
inhibition throughout, confirming greater potency,
while the plant extract demonstrated promising
anti-inflammatory activity at higher

concentrations.

Table 6: Comparative Anti-inflammatory Activity of Salvia plebeia Extract and Diclofenac Sodium

S. Concentration Protein Protein Protease Protease
No. (pg/mL) Denaturation Denaturation Inhibition Inhibition (%)
Inhibition (%) Inhibition (%) (%)
Plant Extract Diclofenac Sodium | Plant Extract Diclofenac
Sodium
1 100 32.58% 45.12% 28.13% 40.25%
2 200 44.56% 58.34% 39.39% 53.18%
3 400 57.61% 71.28% 51.52% 66.72%
4 800 69.56% 82.45% 63.64% 78.91%
4. CONCLUSION inflammatory activity of the ethanolic extract of

The present study was carried out to investigate the
phytochemical composition and in-vitro anti-
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Salvia plebeia The plant material was successfully
collected, authenticated, and processed, followed
by extraction using the Soxhlet method. The
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ethanolic extract yielded a satisfactory percentage
recovery, indicating efficient extraction of
bioactive constituents. Preliminary phytochemical
screening confirmed the presence of important
secondary metabolites such as alkaloids,
flavonoids, tannins, phenolic = compounds,
saponins, and glycosides, which are known to
possess various pharmacological properties. The
anti-inflammatory activity of the extract was
evaluated using protein denaturation inhibition
and protease inhibition assays. The results
demonstrated a clear concentration-dependent
increase in inhibitory activity in both models. The
extract showed significant inhibition of protein
denaturation and protease activity, indicating its
ability to proteins inhibit
inflammatory enzymes. Although the activity of
the extract was slightly lower than that of the
standard drug diclofenac sodium, it exhibited
comparable effects at higher concentrations,
suggesting promising therapeutic potential.

stabilize and
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