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Abstract

In the present study, the antimicrobial activities of different plants like Polyalthia longifolia,
Azadirachta indica, Dalbergia sisso, Ficus benghalensis and Ficus religiosa were studied at
polluted and non polluted sites and results were compared. The antimicrobial activity of leaf
extracts were analysed using disc diffusion method. It was observed that the methanol
extracts of Polyalthia longifolia, Azadirachta indica, Dalbergia sisso, Ficus benghalensis and
Ficus religiosagrowing in polluted sites showed higher antimicrobial activity as compared to
non polluted sites.Azadirachta indica was most potent extract against microbes in both
polluted and non polluted sites.

Introduction

Due to the emergence of multidrug resistant (MDR) strains and the unfavourable side effects
of commercial medications, there is a growing interest in discovering botanicals as natural
antimicrobial agents (Bartfay et al., 2012; Qasim et al., 2019). Due to the production of
secondary metabolites like phenols and flavonoids, which are important in the interactions
between plants and their environment (Muhammad et al., 2015; Qasim et al., 2017; Rhodes,
1994), plants growing under stress may have higher activities (Basile et al., 2010; Nadir et al.,
2013; Schippmann et al., 2002). According to studies (Basile et al., 2010, Rezanejad, 2009,
Chan, M.W.H., 2021) such substances seem to be associated with high bioactivities in plant
extracts in response to pollution stress.As a result of physiochemical adaptations to survive
under stress, environmental stress may cause biochemical changes in plants that lead to the
formation of bioactive secondary chemicals (Basile et al.,, 2010; Rezanejad, 2009). The
present study deal with comparison of antimicrobial activity of leaf extracts of plants like
Polyalthialongifolia, Azadirachtaindica, Dalbergia sissoo, Ficus benghalensisand

Ficusreligiosa, growing in polluted and non-polluted sites.
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Materials and Methods

Plant Material Collection

The leaves sample of few selected plants like Polyalthialongifolia, Azadirachtaindica,
Dalbergia sissoo, F. benghalensis and Ficusreligiosa collected from Polluted sited
(experimental sites) and non-polluted sites of Kurukshetra district, Haryana.

Preparation of Plant extract

Through the process of cold maceration, leaf extract from selected plants was produced. To
remove any dust and foreign material, the leaves were thoroughly rinsed with water. The
samples were shed dried for seven days. The finely powdered prepared by using a grinder
after drying. Amber-colored bottles were used to keep this powder sample. These ground
samples were extracted by immersion in Methanol and water in a proportion of 200 ml of
solvent to 20 grams powder sample. For 24 hours, the solution was incubated in an incubator
with a shaker. After the material was extracted, Whatman filter paper was used to filter it.
The produced solution was allowed to dry for seven days in order to get a semi-solid
consistency. Then, these extracts were diluted in DMSO to produce a concentration of 1 mg/
1 ml.The dissolved extract was kept at 4°Celsius until it was examined (Kalita Chandana et al
2018; DoddannaSunithaJagalun et al 2013; Sitara, U. and N. Hasan, 2013; Challa, Krishna,
2013)

Microorganisms

For the present study E. coli, Pseudomonas aeruginosa, Staphylococcus aureus and A. niger
were used for the evaluation of antimicrobial activity of polluted and non-polluted sites of
Kurukshetra district, Haryana., India.

Determination of antimicrobial activity

By using the disc diffusion method, the methanol and aqueous extractions of particular plants
were tested against dangerous bacterial cultures of E. coli, Pseudomonas aeruginosa,
Staphylococcus aureus and A. niger. Strains were swabbed on the surface of the Nutrient agar
plates (For A.niger, Sabouraud Dextrose Agar (SDA) was used ) and discs (Whatman No.1
filter paper with 9 mm diameter) impregnated with the 50 pl of each extract were placed on
the surface separately. To compare the anti-bacterial activities, Ampicilin (20 pg/disc) used
as standard antibiotic and negative control, a blank disc impregnated with solvent was used.
The plates (triplicates) were incubated at 28°C for 72 hrs. The antimicrobial potency of the
test samples was measured by determining the diameter of the zones of inhibition in

millimetre.
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Results and Discussion

The leaf methanolic and aqueous extract of Polyalthialongifolia, Azadirachtaindica,
Dalbergia sissoo,Ficus benghalensisand Ficusreligiosa have been screened for their
antimicrobial activity and very interesting profiles have been found against P.aeruginosa,
Staphylococcus aureus , Escherichia coli and A.niger microbial strains. The 50ul
concentration of aqueous and methanolic concentration was studied and compared with
standard antibiotic ampicillin. Their Zone of inhibition (ZOIl) can be seen at a glance as
follows table -1.

The concentrations (50ul) of the Methanol extract of Azadirachtaindica on non-polluted site
showed highest activity against all four microbial strains. Though, the highest activity
observed was against Staphylococcus aureus having diameter of Zone of inhibition (DI1Z)
11mm and A.nigerhaving 20mm DIZ but, the activity of standard drug ampicillin observed
was 40 mm DIZ against Staphylococcus aureus which can be practically considered as
highest. The remaining plant extract of polluted and non-polluted sites showed nil activity
against selected microbial strains. The methanolic leaf extract of Polyalthialongifolia,
Dalbergiasissoo, Ficus benghalensisand Ficusreligiosa of polluted and non-polluted sites
showed sustained activity against all three bacterial strains. The Dalbergia sissoo
leafmethanolic extract showed minimum DIZ in all selected plants of polluted and non-
polluted sites. Moreover, activity was quite reasonable and high in methanolic leaf extract of
plants collected from non-polluted against three bacteria strains. In contrast, Methanolic
extract showed maximum inhibition against all micro-organism which can be directly
observed in Table -1.

In present study, it is also observed that that leaf methanol extracts of selected plant species
(Polyalthialongifolia, Azadirachtaindica, Dalbergia sissoo, Ficus benghalensis and
Ficusreligiosa) growing in polluted site will show higher bioactivity against microbes
compared to those from non-polluted site. However, Leaf extract of Azadirachtaindica was
found most potent extract against microbes in both conditions. The result was different form
the earlier study of Qasim et al., (2019) and Chan,M.W.H., et al., (2021) which reports that
unfavourable conditions can induce secondary metabolite production in plants to higher
levels than in plants growing in pristine or less polluted habitats. The results of presents study
was supported by Fennell et al., 2004; Padmakumar, 1988; Vlachos et al., 1996.
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Table -1:Determination of Antimicrobial potential of Plants growing in Polluted and

non-polluted sites

S.no | Plant Experimental Sites Control site

Species E. [P S. A. E. [P s. A.
coli | Aeruginosa | Aureus | niger | coli | aeruginosa | aureus | niger

1 Polyalthialon | 0.7 | 0.6 0.9 Nil 09 |08 0.11 Nil
gifolia

2 Azadirachta |0.12 | 0.8 0.11 020 |0.14 |0.11 0.13 0.40
indica

3 Dalbergia 04 |03 0.5 Nil 06 |05 0.7 Nil
SiSs00

4 Ficus 0.7 |05 0.6 Nil 0.10 | 0.8 0.9 Nil
benghalensis

6 Ficus 08 |06 0.7 Nil 0.10 | 0.8 0.9 Nil
religiosa

Figure -1:Determination of Antimicrobial potential of Plants growing in Polluted and

non-polluted sites
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