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Abstract

Artemisia pallens is a medicinally important plant traditionally used for its antimicrobial, antidiabetic and
and antioxidant properties. The present study was undertaken to evaluate the phytochemical profile and
pharmacological potentials of whole plant biomass of Artemisia pallens with a focus on solvent-
dependant variations.

Plant material was extracted using solvents of varying polarity (distilled water, ethanol, methanol,
petroleum ether and chloroform). Quantitative estimation of phenols, flavonoid, tannins and artemisinin
was carried out using standard colorimetric methods using spectrophotometer. Pharmacological
evaluation included antioxidant evaluated through DPPH radical scavenging assay and hydroxyl radical
scavenging assay, while antimicrobial assay was performed against different bacterial strains.
Phytochemical analysis revealed that the presence of phenols was significantly higher in distilled water
extract and flavonoids and tannin content were significantly higher in methanolic extracts. Artemisinin
content was significantly high in ethanolic extract (1.01 + 0.04 mg/gm dry biomass). A strong positive
correlation was observed between phenolic, flavonoid and tannin levels with both artemisinin content and
antioxidant activity.

The study highlights A. pallens as a rich source of bioactive phytoconstituents with strong antioxidant
potential. Solvent selection significantly influences phytochemical yield and pharmacological activity,
suggesting that optimization of extraction methods can enhance therapeutic efficacy.

Keywords: Artemisia Pallens, Secondary metabolites, Antioxidant activity, antimicrobial activity, plant
growth regulators (PGR’s)

Introduction

Artemisia pallens Wall. (Ex DC.) is indigenous species of India belonging to family
Asteraceae commonly known as davana. Davana is cultivated in Maharashtra and South Indian
states like Karnataka, Andhra Pradesh, Tamil Nadu. It is widely used in traditional systems of
medicine including Siddha, Ayurveda, and Unani for its diverse therapeutic properties. The
plant is known for its antimicrobial, antioxidant, antidiabetic, and anti-inflammatory activities,
which are attributed to its rich content of secondary metabolites.

Flavonoids, tannins, terpenoids, alkaloids, phenolic compounds, and essential oils are among
the bioactive substances found in Artemisia pallens, according to phytochemical
investigations(Kumar & Kumud, 2010) ). Among these, substances with significant
pharmacological effects, including davanone, linalool, and caryophyllene, have been found in
its volatile oil portion (Bail et al., 2008) 3],

The presence of tannins in different extracts has also been measured recently; ethyl acetate
extracts had a higher tannin content (~102.76 mg/g) than n-hexane and chloroform extracts
(Suresh, Singh, et al., 2011a) 151,

Also, previous pharmacological studies have confirmed the traditional use of A. pallens. using
DPPH and FRAP assays, for example, research has validated its antioxidant activity (Suresh,
Suresh, et al., 2011) 'V and in vivo models, ethanolic extracts have been shown to drastically
lower blood glucose levels (Pavithra et al., 2020) ',

A thorough investigation that uses established analytical techniques to link phytochemical
composition with pharmacological activity is still lacking, despite the mounting body of
evidence. Thus, the goal of this study is to thoroughly screen Artemisia pallens extracts for
phytochemicals while also assessing a few pharmacological characteristics, like antioxidant
and antimicrobial activity. This will not only improve the plant's phytochemical profile but
also bolster its therapeutic value in contemporary herbal medicine.
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Material and method

Plant material

Natural biomass

Artemisia pallens Wall. Seeds and whole fresh plant material
was collected from farmers of Davanemala near Jejuri of
Pune district situated at latitude 18.292406° and 74.142209°
longitude. Plant material was dried under shade. Coarsely
powdered plant material used for analysis.’

Extraction method

The coarsely powdered whole plant material of Artemisia
pallens were extracted with different solvents like,
chloroform, 70% ethanol, methanol, petroleum ether and
distilled water. 10gm powder of Artemisia pallens was
dissolved in 200 ml of solvent and put on a rotary shaker for
24 hours. Then filtered through muslin cloth and then through
Whatman filter paper twice and dried to prepare extract. The
dry extract was dissolved in a respective solvent and made mg
ml! solution for further analysis.

Phytochemical activities

Preliminary analysis

Qualitative analysis for all extracts of Artemisia pallens was
done by methods described in Wagay et al., 2017; Kokate,
2005; and Harborne, 1973. Phytochemical analysis for
secondary metabolites like alkaloid, phenols, tannins, steroids,
terpenoids, flavonoids, glycosides and carbohydrates were
carried out by standard method. For all tests mg ml™! solution
of different solvents were used.

Quantitative analysis

Estimation of total phenol content (TPC)

Total phenol content was estimated by using Suresh et al.,
(2012) ['*I method. Absorbance of the mixture was recorded at
750 nm, using Shimadzu 1800 UV-Vis spectrophotometer
(Shimadzu Corporation, Japan) against the blank containing
0.1 ml of extraction solvent. The amount of gallic acid was
calculated as mg of gallic acid equivalents (GAE) from the
calibration curve of gallic acid standard solution
(concentration range 10-100 pgml') and expressed as mg of
Gallic Acid equivalent gm™ dry weight (DW) of the plant
material. The total phenolic content in the plant extract was
calculated using the formula:

Total phenolic content = GAE xdf x V/m
X V/m

Where GAE is the gallic acid equivalence (mg/ml) or
concentration of gallic acid established from the calibration
curve (Y = 0.0018x; & R? = 0.9928); V is the volume of
extract in ml and m is the mass (g) of the pure plant extract. X
is the concentration value obtained from the standard
calibration curve. The data were presented as the average of
triplicate analyses.

OR TPC =X x df

Estimation of total flavonoid content (TFC)

Total flavonoid content was determined by the Aluminium
chloride colorimetric method as described by Zia Zhishen et
al, (1999) 8 Kim et al., (2013a) ) with some minor
modifications; Pala et al., (2016a) ['%, To estimate flavonoids,
a colorimetric approach using Aluminium chloride was
employed(Ahmed, 2018) [,

Absorbance of the reaction mixture was measured at 510 nm
with a Shimadzu 1800 UV - Vis spectrophotometer
(Shimadzu Corporation, Japan). Results were expressed as
rutin equivalent per gram of dry weight mg RE. The total
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flavonoid content in the plant extract was calculated using the
formula:

Total flavonoids content = X x df xV/m

Where RE is the rutin equivalence (mg ml™!) or concentration
of rutin established from the calibration curve
(Y=0.0011x=0.0617, R? = 0.9984)

V is the volume of extract in mL and m is the mass (g) of the
pure plant extract.

The data were presented as the average of triplicate analyses.

Total Tannic acid content (TTC)

The total tannic acid content of Artemisia pallens was
calculated by using Veena Sharma and Astha Agarwal (2015)
suggested Folin-Ciocalteu assay with little modification
(Suresh et al., 2011) U7l The amount of tannic acid was
expressed as mg tannic acid equivalent (TAE) per gm of plant
dry powder. Total Tannic acid content was calculated using
formula as:

Total tannic acid content (TTC) = X x df xV/m OR TAE x df
xV/m

The data were presented as the average of triplicate analyses.

Pharmacological analysis

Antioxidant activity of Artemisia pallens Wall. By DPPH
method

DPPH antioxidant assay was carried out as described by Duh
et al. (2001), Oyaizu, (1986) and Suresh et al., (2011) '), The
assay was carried out using Shimadzu 1800 UV-VIS
spectrophotometer (Shimadzu corporation). Absorbance of
each solution was measured at 517 nm against 0.3 mM DPPH.
ICso values calculated denote the concentration of a sample
required to decrease the absorbance by 50%. % scavenging
activity was calculated by using formula:

4045 100
Ao

IC5, value was calculated by using equation y
= 1.0002x + 3.1967

% scavenging =

Hydroxyl radical scavenging activity

Hydroxyl radical scavenging activity is based on the
generation of hydroxyl radicals from a Fenton reaction
between ferrous ions and hydrogen peroxide of the reaction
mixture. The hydroxyl radicals formed by the Fenton reaction
react with deoxyribose to form malonaldehyde which gives a
pink chromogen when heated with thiobarbituric acid at low
pH conditions. The ability to scavenge hydroxyl radicals is
measured by the ability of extracts to prevent the degradation
of deoxyribose by the hydroxyl radicals generated in the
reaction mixture.

The ICso to scavenge the hydroxyl radicals for the methanolic
extract of plant and standard were 3855.49ug/gm dry weight
of plant extract and 278.72 pg/gm of gallic acid respectively.

Antimicrobial activity

Antimicrobial activity was performed by using cup plate
method as described by Suresh et al., 2011; (Gajjar et al.,
2019 ®; Kanimozhil & Balaji2, 2018 Bl; Suresh et al., 2011)
U7, Two Gram-positive bacteria (Bacillus cereus, Bacillus
subtilis) & Gram-negative bacteria (Pseudomonas species,
Escherichia coli) were used for antibacterial activity.
Streptomycin was used as standard, which was dissolved in
dimethyl sulphoxide (DMSO). Ethanolic (95%), methanolic,
aqueous and petroleum ether Plant extracts were prepared
using cold maceration method. Bacteria were grown in
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Nutrient broth media antimicrobial activity was performed by
using Nutrient agar media (pH ="7.2 — 7.6).

Microorganism preparation

Pure cultures of E. coli, Pseudomonas sp., Bacillus subtilis
and B. cereus were procured and maintained on recommended
medium.

Screening of Antibacterial activity

The antibacterial activity of different plant extracts of
Artemisia pallens was evaluated by cup plate method using
different dilutions viz., 1 mg ml"!, 2 mg ml"!, 3mg ml"!, 4 mg
ml!, 5mg ml', 6mg ml'. Six mm holes were made on
Sterilized nutrient agar plates. 0.1 ml of the test organisms
was spread on agar plates. Samples, standard drugs, and
solvent control (respective solvents) were added into each
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hole separately. The plates were maintained at 4° C for 1 h to
allow the diffusion of solution into the agar medium. The
plates were incubated at 37°C for bacteria for 24 hours. After
24 hours the zone of inhibition was measured.

Statistical analysis

All experiments were performed in triplicates and data were
expressed as mean =+ dtandard error (SE). statistical analyses
were carried out using IBM SPSS Statistics 20. One-way
analysis of variance (ANOVA) was used to determine
significant differences among solvent systems, followed by
Tukey’s post hoc test for multiple comparisons. A p-value of
less than 0.05 was considered statistically significant.

Results
Phytochemical analysis

Table 1: Qualitative phytochemical analysis of Artemisia pallens Wall.

Sr. No. | Name of Test | Methanol | chloroform | Petroleum ether | Ethanol | Distilled water
Alkaloids
a. Mayers Test + - + - -
b. Wagners Test + - + - -
Phenols
a. Lead acetate Test + + - + -
b. Ferric chloride test - + - ++ -
Steroids
a. | Salkowski Test + + - . n
Tannin
a. Lead acetate Test + + + + +
b. Gelatin test + + + - -
Saponin
a. | Foam test | | | | |
Flavonoids
a. l Alkaline reagent Test | - | + | - I -+ | ++
Terpenoids
a. | Salkowaski test | +++ - | + | - | n
Glycosides
a. | Modified Borntragers test | + + | +++ I +++ | ++
Proteins
a. | Biuret test | - + | + I - | -

+ Sign indicates presence of test, while — sign indicates absence of test

Alkaloids are present in methanol and petroleum ether extract
and absent in chloroform, ethanol and distilled water extract.
Phenols are present in methanol, ethanol and chloroform,
while absent in petroleum ether and distilled water. Steroids
are present in all extracts except in petroleum ether. Tannin is
present in all extract (for gelatin test absent in ethanol and
distilled water extract). Flavonoids are present in chloroform,
ethanol and distilled water extract and absent in methanol and
petroleum ether. Terpenoids are present abundantly in
methanol extract and absent in chloroform and ethanol
extract. Glycosides are present in all extracts but abundant in
petroleum ether and ethanol extract. Proteins are present only
in chloroform and petroleum ether extracts.

Quantitative analysis

Total phenol content in Artemisia pallens

The total phenol content present in 4. Pallens was estimated
by using modified assay of Ozsoy et al. The total phenol
content is reported as gallic acid equivalents by reference to
standard curve (Y = 0.0022x + 0.085; R? = 0.9978). One-way
ANOVA showed a significant difference in total phenolic
content (TPC) among the different solvent extracts, F (4, 10)
= 789.888, P = 0.000. Tukey’s post hoc test revealed that
distilled water (25.40 £ 0.45%) had significantly high phenolic
content than ethanolic (9.99 + 0.41c), methanolic (10.02
+0.13°), petroleum ether (2.40 + 0.04%) and chloroform extract
(0.35 £ 0.03%) at p < 0.05. ethanolic and methanolic extracts
were not significantly different (p < 0.05).

Table 2: Quantitative analysis of Total Phenol, Flavonoid and Tannin content in natural biomass using different solvent system

Extraction solvent Total Phenol content Total Flavonoid content Total Tannin content Artemisinin content
(GAE mg/ gm dry extract) | (RE mg/ gm dry extract) | (TAE mg/ gm dry eextract) | (ARTE mg/ gm dry extract)
Distilled Water 25.40 +0.45¢ 120.34 + 0.032b 5.61 £0.982 0.12 +0.00b
Ethanol 9.99+0.41° 121.03 +0.05°¢ 12.75 +£1.94° 1.01 +£0.044
Methanol 10.02 £0.13°¢ 122.10 £ 0.12¢4 20.98 £2.07° 0.95+0.10°¢
Petroleum Ether 2.40 + 0.04° 120.47 £0.03Y - 0.09 + 0.022
Chloroform 0.35 +0.034 120.13 +£0.06* - 0.28 + 0.00%

Values are expressed as mean + SE (n = 3). Different superscript letters (a — d) indicate significant differences at p < 0.05 (Tukey’s HSD).
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Fig 1: Correlation between total phenol flavonoid, tannin and artemisinin content

Total tannin content in Artemisia pallens Wall.

Total tannic acid content present in Artemisia pallens is
reported as tannic acid equivalents by reference to standard
curve (Y = 0.0022x + 0.0779; R?2= 0.9991). The comparison
of Total tannic acid content among the three solvent extracts
showed statistically significant differences. Methanolic
extract exhibited the highest tannin content (20.98 + 2.07°)
which was significantly greater than that of ethanolic (12.75 +
1.94%) and distilled water (5.61 + 0.98%) extracts according to
Tukey’s HSD test at p < 0.05.

Estimation of total flavonoids content

Total flavonoid content present in Artemisia pallens was
reported as rutin equivalents according to standard graph (Y =
2.2246x — 0.0131 and R? = 0.9903). total flavonoid content
was significantly high in ethanolic (121.03 + 0.05°) and
methanolic (122.10 + 0.12%) extracts. Distilled water extract
(120.34 £ 0.03%), petroleum ether extract (120.47 £0.03%) and
chloroform extract (120.13 + 0.06%) did not showed
significant difference in flavonoid content (p < 0.05).

Quantification of Artemisinin (ART)

Artemisinin ~ content ~ was  quantified by  using
spectrophotometric method and reported as standard
artemisinin equivalents according to standard graph y =
0.0003 + 0.0633 & R?= 0.9229. The comparison among five
solvent extracts showed statistically significant differences (p
< 0.05). Ethanolic extract indicated the highest artemisinin
content (1.01 £ 0.04%), which was significantly greater than
methanolic (0.95 + 0.10°), distilled water (0.12 + 0.00%), and
chloroform (0.28 + 0.00%®) extracts. Petroleum ether extract
indicated very less amount of artemisinin content (0.09 =+
0.02%).

Pharmacological analysis

Antioxidant activity by DPPH Method

The plant contains ascorbic acid and phenolics both of which
are powerful antioxidants. Increased antioxidant activity
correlated with the high flavonoids content (Matvieieva et al.,
2019; Ali ef al., 2013) ™ Utilizing the 2,2-diphenyl, 1-picryl
hydrazyl (DPPH) method with ascorbic acid as a reference,
the methanol extract of the aerial portions of Artemisia
pallens Wall was evaluated for its antioxidant activity due to
its phenolic and flavonoid contents utilizing radical
scavenging assays (Ruikar et al., 2011) [13],

~11~

Artemisia pallens indicated high antioxidant activity (ICso =
177.83 ugml' of DPPH) due to high flavonoid content
present in the plant.

Table 3: Antioxidant activity of Artemisia pallens by DPPH method

Concentration| % Free radical |Concentration| % Free radical
of plant scavenging of of Ascorbic | scavenging of
sample pgml!| Artemisia pallens | acid in pgml! | Ascorbic acid
2 0.71 £0.21 1 4.72+£0.24
4 2.14+£0.10 2 5.74+0.19
8 2.14+£0.31 5 7.09 +£0.25
16 2.5+0.24 10 10.76 + 1.60
32 5.0+0.25 15 18.01 £0.20
64 6.7+0.18 25 29.49+0.18
128 7.14+£0.19 50 52.84+0.17
256 13.57 +£0.20 - -
512 19.28 £0.22 - -
1000 49.64 +0.19 - -
ICso 177.83 pgml! of i 15.6 ugml!' of
DPPH DPPH

Values are expressed as mean + SE (n = 3).

Antioxidant activity by Radical Scavenging Assay

Phenolic compounds are responsible for the antioxidant
activity of the plants. Hydroxyl radical scavenging activity of
whole plant methanolic extract was quantified by hydroxyl
radical scavenging method as described by Suresh et al., 2011
171 Whole plant extract of 4. pallens indicates very low
radical scavenging activity (ICso= 3855.49 pug ml' dry plant
extract) as compared to the standard (IC50=278.72 ug ml™' of
gallic acid).

Table 1: Antioxidant activity of Artemisia pallens by Hydroxyl
Radical Scavenging method

Concentration | % Free radical |Concentration % Free radical
of plant sample| scavenging of | of Ascorbic | scavenging of
in pg mlI'! _ |Artemisia pallens|acid in pg ml!| Ascorbic acid
50 4.32 2 3.37
100 5.27 4 3.78
150 5.4 6 3.91
200 5.94 8 4.45
1000 15.81 10 4.72
3855.49 pg ml! 278.72 pg ml!
1C50 dry plant extract 1630 of gallic acid

Values are expressed as mean + SE (n = 3).
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Antimicrobial activity

Antimicrobial activity of Artemisia pallens was performed
against two gram-negative bacteria, Pseudomonas sps. and E.
coli and two gram-positive bacteria namely Bacillus subtilis
and Bacillus cereus using Streptomycin as standard drug by
agar diffusion method. Statistical analysis was carried out by
ANOVA test (P < 0.05) and Ducan’s Multiple Range Test
(DMRT) post hoc test. Results were as shown in Table No. 5
to Table No. 8.

Antimicrobial activity of E. coli

Ethanolic extract of Artemisia pallens (11.33 + 1.15 mm)
showed best antimicrobial activity against E. coli as compared
to methanolic extract (9.0 £ 0.57 mm). Petroleum ether
extract (6.75 = 1.81 mm) showed very poor antimicrobial
activity. But antimicrobial activity of all three extract was
significantly low as compared to standard drug streptomycin
(14.3 £0.88 mm at P < 0.05).

Table 5: Antimicrobial activity of E. coli

Plant Extract Zone of Inhibition (mm) for
Concentration | Methanol Ethanol Petroleum ether
(mg ml!) (Mean £+ SE)| (Mean + SE) (Mean + SE)
1 3.0+£1.00° 1.33 £0.572 3.08 £0.58?2
2 6.0 £0.88% 3.00 £ 0.66* 3.86 +0.86%
3 6.3 +0.88 3.67 +£0.88? 3.92 £0.72°
4 8.0 + 1.00% 4.33 £0.57* 3.54 +£0.74?
5 9.0+ 0.57¢ 10.67 + 0.88Y 2.98 £0.91?
6 8.7 £0.66° 11.33+1.15° 2.68 £0.912
Streptomycin d . b
(Standard) 14.3 £0.88 14.3 +£0.88 143 +£0.88

Values are expressed as mean + SE (n = 5). Different superscript
letters (a — d) indicate significant differences at p < 0.05 (Tukey’s
HSD).

Antimicrobial activity of Pseudomonas sps.

For methanolic and ethanolic extract antimicrobial activity
was increased with increase in concentration. Maximum zone
of inhibition was observed 2.83 + 0.91mm and 4.67 = 1.00
mm for methanolic and ethanolic extracts respectively. For
petroleum ether extract maximum zone of inhibition was
observed at 3 mgml! (6.75 + 1.81mm) concentration after that
zone of inhibition was decreased with increase in
concentration of plant extract. For all three plant extracts
antimicrobial activity was significantly low as compared to
standard drug streptomycin (19.28 + 2.38 mm).

Table 6: Antimicrobial activity of Pseudomonas sps.

Plant extract Zone of Inhibition (mm) for
concentration Methanol Ethanol Petroleum ether
(mgml") (Mean = SE) | (Mean + SE) (Mean % SE)
1 0.92+0.42* | 1.11 +£0.40° 3.17+1.23%
2 1.5+£0.25* | 2.78£0.77* 5.00 £1.512
3 1.75 £0.59* | 2.89 +£0.55* 6.75+1.812
4 1.83 £0.71* | 3.56 £0.59* 5.08 +1.482
5 2.17+£0.84* | 4.67+£0.51* 4.83+£1.232
6 2.83+0.91* | 4.67+1.00° 2.5£0.19°
Streptomycin b b b
(Standard) 19.28 £2.38° | 19.28 £2.38 19.28 £2.38

Values are expressed as mean + SE (n = 5). Different superscript
letters (a — d) indicate significant differences at p < 0.05 (Tukey’s
HSD).

~12~
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Antimicrobial activity of Bacillus subtilis

Methanolic, ethanolic as well as petroleum ether extract of
Artemisia pallens showed best antimicrobial activity against
Bacillus subtilis. As concentration increases zone of inhibition
was increased for all three extracts except 6 mgml™! petroleum
ether extract (11.73 = 0.46 mm) (zone of inhibition decreased
as compared to 5 mgml' extract 13.4 + 0.43 mm). For
methanolic plant extract of 4 mgml™!, 5 mgml™! and 6 mgml’!
zone of inhibition (8.8 + 0.91 mm, 10.07 + 0.38 mm and
12.53 + 0.96 mm respectively) was significantly high as
compared to standard drug streptomycin (5.10 + 0.17 mm).
Ethanolic extracts also indicates significant increase in
antimicrobial activity for 4 mgml-!, 5 mgml' and 6 mgml!
(zone of inhibition were 8.8 + 0.43mm, 10 + 0.37 mm and 10
+ 0.37 mm respectively) as compared to standard drug
streptomycin (5.10 £ 0.17 mm).

Petroleum ether extract showed best result as compared to
methanolic and ethanolic extract. Petroleum ether plant
extract from 3 mgml' to 6 mgml' concentration showed
significantly increase in antimicrobial activity as compared to
standard drug streptomycin (5.10 £ 0.17 mm).

Table 7: Antimicrobial activity of Bacillus subtilis

Plant extract Zone of Inhibition (mm) for
concentrzfltlon Methanol Ethanol Petroleum
(mgml™) ether
1 4.23£0.722 3.77£0.27* | 4.27+041°
2 6.13 +0.24% 5.17+0.20° | 4.9+0.32%
3 6.83 +0.97% 7.5+£0.07° | 5.97 +£0.28
4 8.8 £0.91« 8.8+043% | 7.17+0.77¢
5 10.07 £0.38¢ 10 £0.37° 13.4 +£0.43¢
6 12.53 £ 0.96° 12.03 £0.53f| 11.73 +£0.46¢
Streptomycin ab . ab
(Standard) 5.10+0.17 5.10+£0.17¢ | 5.10+0.17

Values are expressed as mean + SE (n = 5). Different superscript
letters (a — d) indicate significant differences at p < 0.05 (Tukey’s
HSD).

Antimicrobial activity of Bacillus cereus

Methanolic extract showed significantly low antimicrobial
activity against Bacillus cereus as compared to standard drug
except 6 mgml! concentration (same as standard drug).
Ethanolic extract indicated significantly increase in
antimicrobial activity from 3mgml! and above concentration
as compared to streptomycin (5.03 = 0.14 mm) as shown in
Table No.8 Petroleum ether extract shown same result like
methanolic extract.

Table 8: Antimicrobial activity of Bacillus cereus

Plant extract Zone of Inhibition (mm) for
concentraltion Methanol Ethanol Petel;?]l::m
(mgml ') (Mean £ SE) | (Mean + SE) (Mean + SE)
1 NR 3.07+£0.58* | 2.13+0.22°
2 1.5+£0.80° [4.23+£0.32*| 2.17+£0.35°
3 1.7+£0.65* | 7.1+£0.11° | 2.87£0.27*
4 2.4£0.66* | 7.9£0.55 | 2.93+£0.632
5 3.3£0.75% | 9.4+043% | 4.13+£0.23°
6 4.87+0.99° [10.47+0.93¢| 52+0.11¢
Streptomycin
(Standard) 5.03+£0.14% | 5.03£0.14% | 5.03 £0.14%

Values are expressed as mean + SE (n = 5). Different superscript
letters (a — d) indicate significant differences at p < 0.05 (Tukey’s
HSD).
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No:1.

W (column No.: 1.

; . coli:
\ W (column No.:

Ueiher- 4. Distilled
water)

% \\/.Ethanol

A3 Petroleum
ether- 4. Distilled
water)

Fig 2: Antimicrobial activity of B. cereus, Bacillus subtilis, E. coli and Pseudomonas sps. For 1 — 6 mg/ml Plant extract of
methanol, Ethanol, Petroleum ether, Distilled water and streptomycine as control

Result indicates that all three extracts (Methanolic, Ethanolic froNilgiri hills showed high amount of total phenol and

and Petroleum ether) showed best antimicrobial activity flavonoid content as compared to others for ethanolic extracts,
against Bacillus subtilis, while antibacterial activity against E. 6.88 £ 0.052 mg GAE/gm DW and 11.55 + 0.006 mg RE /gm
coli and Pseudomonas sps., was significantly low as DW respectively.
compared to standard drug streptomycin. Only Ethanolic Recent study showed that total phenol, flavonoid and tannin
extract showed best antimicrobial activity against Bacillus content was high in distilled water extract (25.40 £+ 0.45¢mg
cereus. GAE/gm DW), methanolic extract (122.10 + 0.12¢mg RE/gm
DW) and 20.98 + 2.07° mg TAE/gm DW of total phenol,
Discussion flavonoid and Tannin content respectively for naturally grown
The phytochemical content of plants fluctuates according to plant material collected from Jejuri. Total phenol, flavonoid

changes in climate, environmental factors, soil composition,
plant portions utilized for solvent system analysis, extraction
technique, etc. Flavonoid content varies with change in
climate and environmental conditions(Kim et al., 2013b) [,
Total phenol, flavonoid and terpenoid content for leaf and bud
acetone extract was 275.5 + 0.01pug/ml, 9.1 + 0.004 ug ml’!
and 68.5 + 0.01 ml! respectively(Kulkarni & Kamble, .
2022) ®, Total ﬂi%onoid phIe):nol an};( tannin content in In- 2011 1% and J. Suresh et al., 2011) 17 for root, and aerial
vitro grown aerial parts of Artemisia pallens was maximum in parts respectively. So, it indicates that root has best
methanolic(3.8 + 0.0lmg RE /gm DE, 3.7+0.01 TAE mg/gm antioxidant activity as compared to aerial parts. In present
DE and 3.7 + 0.1 TAE mg /gm DE) respectively (Pala e al., study whole plant biomass antioxidant activity was measured
2016b) . Artemisia pallens aerial plant parts collected by DPPH assay (ICso =177.83 + 0.13 pg ml" dry plant

and tannin content quantified in present study is significantly
high as compared to the previous study. So cold extraction
method is best for extraction of all three phytochemicals.

Ethanolic, 95% ethanolic and methanolic extract of Artemisia
pallens has 1Cso value 3.013pgml™!, 150.33+1.05ugml™! and
292.7 ugml! respectively (Devare et al.,2013., Ruikar et al.,
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extract) and hydroxyl radical scavenging assay (ICso=3855.49
pg ml! dry plant extract)

According to previous research Artemisia pallens did not
shown antibacterial activity at 10, 20 and 30 mgml™' ethanolic
extract concentration against Bacillus subtilis. But according
to recent study ethanolic extract showed antibacterial activity
against Bacillus subtilis. Ethanolic extract showed significant
high antimicrobial activity against Bacillus subtilis and
Bacillus cereus. While methanolic and petroleum ether extract
showed significantly high antibacterial activity against
Bacillus subtilis. This study showed that ethanolic extract
showed best antimicrobial activity against E. coli.
Pseudomonas sps., Bacillus subtilis and Bacillus cereus.
Methanolic extract showed best result against E. coli and
Bacillus subtilis. While petroleum ether was best for
Pseudomonas as compared to methanolic and ethanolic
extract.

Conclusion

The present study demonstrated that Artemisia pallens is a
medicinally  valuable plant enriched with diverse
phytochemicals, particularly phenols, flavonoids, tannin and
artemisinin. extraction efficiency and phytochemical yield
were strongly influenced by the choice of solvent system,
with best solvent (methanol) for flavonoid and tannin and
ethanol for artemisinin providing maximum recovery. A
positive  correlation between phytochemical content,
artemisinin concentration and antioxidant activity were
observed, indicating that secondary metabolite contributes
significantly to the pharmacological potential of A. pallens.
These findings suggest that optimization of solvent extraction
and selection of suitable plant parts can enhance therapeutic
applications, supporting the use of 4. pallens as promising
source of natural antioxidants and bioactiv compounds for
drug development.
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