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. ABSTRACT

Article Info: ¢ [oIJTEME Some plants have antiseptic properties with no harm to humans or animals. In this study, we
Received: 14 Jul 2021 aim to assess the effects of Ailanthus altissima and Salvia nemorosa extracts on Pseudomonas aerugi-
Accepted: 06 Feb 2022 © nosa, Staphylococcus aureus, and Proteus vulgaris in vitro.

Available Online: 01 Apr 2022 YIETEEE Ailanthus altissima leaves and flowered branch of Salvia nemorosa were collected and dried in

shade and powdered. Their aqueous, hydroalcoholic and methanolic extracts were prepared separately
from the plants by Maceration method at four concentrations of 20, 30, 40, 50 mg/mL which were used
in Mueller-Hinton Agar culture medium by the well diffusion method. Saponin was extracted was using
20% ethanol. The statistical results were analyzed in GraphPad Prism v.7 software.

The aqueous extract of Salvia nemorosa was more effective on Pseudomonas aeruginosa (mean
non-growth halo diameter = 2621 mm). The diameter of the non-growth halo with Ailanthus altissima
methanolic extract was 17.520.5 mm in Pseudomonas aeruginosa and 16.5+0.5 mm in Staphylococcus
aureus, and the effect was significant (P<0.0001). Only Ailanthus altissima hydroalcoholic extract had an
effect on Proteus vulgaris. High saponin content of two plants increased their effectiveness.

Aqueous extract of Salvia nemorosa is recommended to inhibit the growth and proliferation
of Pseudomonas aeruginosa.
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Extended Abstract

Introduction

taphylococcus aureus bacteria is respon-

sible for a large number of hospital infec-

tions [1]. It has even been proposed as a

secondary bacterial infectious agent in

the COVID-19 and a cause of death [3].
Pseudomonas aeruginosa bacteria exist in groundwater
and swimming pools [5, 6]. it enters plants and foods
through the rhizosphere [7]. By contaminating water, it
is transferred to cows and their milk and remains even
after pasteurization [8]. Proteus vulgaris bacteria is a hu-
man pathogen and is isolated from patients with coro-
nary artery disease [9]. Antibiotic resistance of these
three bacteria investigated in this research.

Ailanthus altissima is a fast-growing deciduous tree
(tree of heaven) from the Simaroubaceae family and
grows in almost all regions of Iran [ 15]. The antibacterial
role of Ailanthus altissima leaf extract with the synthesis
of zinc oxide nanoparticles on Escherichia coli has been
reported [16]. Saponin has antioxidant and antimicrobial
properties, and its presence in some medicinal plants has
caused it to be used in the manufacture of medicines.
This study aims to investigate antiseptic properties of
Ailanthus altissima and Salvia nemorosa.

Methods

In this study, two field and laboratory methods were
used. In the field method, the plant growth area was
visited, samples were collected and their initial prepara-
tion was done. In the laboratory method, extracts were
obtained from two plants with three different solvents;
bacteria were cultivated in a special culture medium;
bacteria were treated with the well diffusion method by
the extracts, and saponin was extracted from the plants.

The flowering branches of Salvia nemorosa and the
leaves of Ailanthus altissima were collected from an area
in the south of Karaj and northeast of Mohammadshahr
in Karaj, Iran in 2017 and dried in the shade. Bacterial
strains were obtained from Iranian Research Organiza-
tion for Science and Technology.

The extraction was done by Maceration method in
the forms of aqueous, methanolic, and hydroalcoholic
extract according to the modified method of Azwanida
(2015). In Maceration extraction method, 10 grams of
the plant was powdered, water was added by 1.5 times
and mixed on a shaker. It was passed through Whatman
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grade 2 filter paper and placed in a rotary machine for
3 hours. In Methanolic method, 10 grams of the plant
was powdered. Methanol was added at a ratio of 1:10
and placed on a shaker for 72 hours. Methanol was then
added again at a ratio of 1:10 and placed in the rotary
machine for 30 minutes. In hydroalcoholic method, 10
grams of the plant was powdered. Methanol and wa-
ter were then added at a ratio of 80:20 and placed on a
shaker for 72 hours. In order to concentrate, it was then
placed in the rotary machine for 1 hour.

Nutrient Broth culture medium was used as the main
stock for maintaining bacteria. To prepare nutrient agar
culture medium, 10 grams of culture medium was dis-
solved in 500 ml of distilled water. It was cultivated in 4
stages and densely. After 24-48 hours of cultivation [23],
a suspension was prepared from the colonies. The den-
sity of the suspension was compared with 0.5 McFarland
Standard. The 0.5 McFarland suspension had an optical
absorbance of 0.08-0.1 at the wavelength of 625 nm.
Cultivation was done in Mueller-Hinton agar medium
according to the modified method of Golus et al. (2016).
Diluted extracts with different concentrations (20-30-40
and 50 mg/ml) were prepared in dug wells. Then, 30
mL were poured into the wells and incubated, and their
growth or non-growth halos were examined [25].

Saponin was extracted according to the modified
method of Zeb et al. (2014). In this method, 20 grams of
the plant was powdered and extracted with 20% ethanol
in two steps. After concentration, it was mixed with 20
ml of diethyl ether in a separatory funnel. The resulting
solution was shaken with 60 ml of normal butane. The
extract was treated with 10 ml of 5% sodium chloride
and the resulting solution was concentrated and dried.

The tests were repeated three times and the results
were analyzed using GraphPad Prism v.7 software.

Results

The increase in concentration of extracts for both plants
had a significant relationship with the increase in the di-
ameter of the growth halo (P<0.0001). The methanolic
extract of Ailanthus altissima with a concentration of 50
mg/ml had the most effect on Staphylococcus aureus
bacteria (mean non-growth halo diameter= 16.5+0.5
mm). The effect of maceration extract of Ailanthus al-
tissima leaf on Staphylococcus aureus at concentrations
of 50, 40, and 30 mg/ml was higher than that of Salvia
nemorosa (Figure 1 and 2). Only the hydroalcoholic
extract of Ailanthus altissima had significant effect on
Proteus vulgaris (mean non-growth halo diameter= 6.5
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Figure 1. Comparison of the effect of different concentrations of aqueous, methanolic and hydroalcoholic extracts of Salvia

nemorosa on creating a non-growth halo in Staphylococcus aureus

mm), but the Salvia nemorosa extracts had no significant
effect (Figure 3). The amount of saponin was high in two
plants; it was higher in Salvia nemorosa (28.20+0.15%)
than in Ailanthus altissima (24.0140.10%).

Discussion

Even though the methanolic extract of both Ailanthus
altissima and Salvia nemorosa had strong effect on Staph-
ylococcus aureus, but the highest effect and the largest
diameter of non-growth halo was related to Ailanthus al-
tissima. Staphylococcus aureus is an opportunistic patho-
gen with extensive activity in most places; Ailanthus

altissima can be used as a good disinfectant to remove
this omnipresent bacterium in public places with minimal
side effects. But, chlorination is currently used for disin-
fection of swimming pools, and ultraviolet rays are used
in hospitals for disinfection of beds, walls, and floors.

Comparison of the effects of all concentrations of
aqueous, alcoholic and hydroalcoholic extracts of Ailan-
thus altissima on Staphylococcus aureus showed that the
largest diameter of non-growth halo was observed after
treatment with methanolic extract (16.540.5). Poljuhaa
et al. also reported the methanolic extract of Ailanthus
altissima as a valuable antibacterial source (Escherichia

aureus

——— Methanolic Aqueous Hydroalcoholic
’E“ 20
£ 5
5 s A6
Q
E
= 1
<= 10 g5~
% 85— i
= = 6.5
g 53 Z5
£ : :
¥ 0 0
=
s 20 30 40 50

Concentration (mg/mL)

“‘@:% Complementary Medicine Journal
iﬂw& Arak University of Medical Sciences

Figure 2. Comparison of the effect of different concentrations of aqueous, methanolic and hydroalcoholic extracts of Ailanthus

altissima on creating a non-growth halo in Staphylococcus aureus
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Figure 3. Comparison of the effect of different concentrations of aqueous, methanolic and hydroalcoholic extracts of Ailanthus

altissima on creating a non-growth halo in Proteus vulgaris

coli) and suggested the phenolic and flavonoid com-
pounds such as glycosides and quercetin-3-o-glucoside
to be the factors of this characteristic [28].

The assessment of the effect of aqueous extract of Ai-
lanthus altissima and Salvia nemorosa on Pseudomonas
aeruginosa also showed an interesting result: only Salvia
nemorosa had a significant effect in all tests (with a non-
growth halo diameter of 261 mm). Therefore, regard-
less of the type of extract (aqueous, alcoholic, hydroalco-
holic), the type of plant, in addition to the type of bacteria,
plays a role in influencing and inhibiting the growth of
bacteria. [vanov et al. investigated the effect of different
solvents for extracting Salvia nemorosa and introduced it

as a natural bioactive therapeutic agent with antioxidant,
antidiabetic and antimicrobial properties [29].

Methanolic and hydroalcoholic extracts of Ailanthus
altissima were more effective on Pseudomonas aerugi-
nosa and Staphylococcus aureus, where the methanolic
extract (with non-growth halo diameter of 17.5+0.5
mm) was higher effect. Ailanthus altissima hydroalco-
holic extract was effective against Proteus vulgaris and
had an antimicrobial effect. Al-Snafi also reported that
the Ailanthus altissima plant is capable of destroying
bacteria that are resistant to several drugs [30] (Figure
4 and 5).
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Figure 4. Comparison of the effect of different concentrations of aqueous, methanolic and hydroalcoholic extracts of Ailanthus

altissima on creating a non-growth halo in Pseudomonas aeruginosa
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Figure S. Comparison of the effect of different concentrations of aqueous, methanolic and hydroalcoholic extracts of Salvia nemoro-

sa on creating a non-growth halo in Pseudomonas aeruginosa

The saponin amount in Ailanthus altissima plant
was 24.01+0.10% while it was 28.20+0.15% in Sal-
via nemorosa plant. In Chenopodium quinoa, saponin
amount is 2.03+0.29% and in Launaca sarmentosa,
which is an anti-cancer drug, it is 10.80% [32]. The high
amount of saponin in the study plants is undoubtedly
one of the most important reasons for their antimicro-
bial properties. The extracts of two plants can be used to
disinfect hospital equipment surfaces, swimming pools,
and milking equipment in livestock farms where the
three Staphylococcus aureus, Pseudomonas aeruginosa,
and Proteus vulgaris bacteria are found.
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