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The purpose of this study was to examine four plant extracts for their
antibacterial activity against Escherichia coli in vitro and to examine
the bioactive chemical products of this bacteria.

Method: Gas chromatography-mass spectrometry (GC-MS) methods
were used to investigate the bioactive chemical components, also
called secondary metabolites. Afterwards, the antibacterial activity of
the Escherichia coli methanolic extract was evaluated in a laboratory
setting.

Results: The following were found in the Escherichia coli GC-MS
analysis: The compounds listed include 1,2-Epithio-3-hexanol, Oxa-
4-azacyclohexane, 1-DL-Lysine monohydrochloride, 2-Methoxy-5-
methylpyridine, 5-Methylquinoline, Methyl oleate hydroperoxide,
methyl octadeca-9,12,15-trienoate, N-benzylhexadecanamide,
Dimethylacetamide, 2-amino-N-ethyl-N-methylacetamide, methyl
(Z)-18-hydroperoxyoctadec-9-enoate, Methyl hexadecanoate, n-Butyl
oleate, Methyl 16-methylheptadecanoate, 2-Amino-N-
methylacetamide. Urtica dioica (Crude) (26.09+0.21) was very
highly active against Escherichia coli
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Introduction:

Inflammation of the kidneys brings in symptoms
like painful and frequent urination, which
collectively make up wurinary tract infections
(UTlIs), the most common infectious disease in the
world. About 150 million cases of UTI occur each
year, and they are associated with substantial
morbidity and death [1, 2]. The urinary tract
pathogen, Escherichia coli, is the most common

infectious agent directly responsible for urinary
tract infections (UTIs). This pathogenic concept
contains four basic steps: internal local mucosal
adhesion/colonization, rapid evasion of host
resistance, and host termination [2, 3]. In a serious
and persistent attempt to create an effective and
distinct pharmaceutical treatment targeting urinary
tract infections, an unlimited amount of research
has been focused on clarifying the underlying
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processes that cause UPEC disease. It is also
known that these rod-shaped bacteria cause a wide
variety of common human diseases, such as
urinary tract infections and hemorrhagic colitis
[4]. Physiological processes that are regulated
include: drug resistance, development of resilient
cells, stress responses, and a signaling molecule
that can be produced by E. coli [5, 6]. This study
aims to determine whether four plant extracts have
antibacterial effects against Escherichia coli and to
examine the bioactive chemical compounds
produced by these bacteria.

Materials and Methods:

Optimal conditions for metabolite growth and
identification

In the laboratory, some subcultures of a strain of
pathogenic Escherichia coli bacteria were grown
on nutritional agar for only 48 hours, specifically
at a temperature of 22 degrees Celsius, after they
were isolated in the laboratory. 11 minutes of
incubation at 4°C after which the solution was
stirred at 130 rpm for exactly another ten minutes.
The important compounds were removed from the
liquid medium and at the same time evaporated
using a rotary evaporator that was used and set to
45 degrees Celsius [7].

Conducting a GC-MS spectrum analysis of
Escherichia coli's bioactive natural chemical
components.

An Agilent 789 A instrument was used to
conduct the GC-MS analysis. For the gas
chromatography, we used a DB-5MS column
made by J&W Scientific of Folsom, California.
The dimensions of this column were as follows: a
sheet thickness of 0.25 um with a diameter of 30
m0.25 mm i.d. Consistent with the prior study,
the oven temperature was kept constant. The
carrier gas, helium, was introduced at a rate of one
millilitre per minute. The gas chromatography
(GC) column's effluent was immediately injected
into the mass spectrometer's (MS) source via a
heated transfer line set to 250 degrees Celsius [8].
The ion source was kept at 230 degrees Celsius,
and ionisation occurred at a voltage of 70 electron
volts (eV) .

The effectiveness of several medicinal plant
extracts as antibacterial agents against
Escherichia coli in a controlled laboratory
environment

The agar was cut into five-millimeter-diameter
wells using a sterile cork-borer. Afterwards, the
wells were supplemented with 25 pl of each
medicinal plant's sample solution. For 48 hours,
the plates were left at room temperature to
incubate. After 48 hours of incubation, the
antibacterial activity was evaluated by measuring
the diameter of the inhibitory zone. The solvent
that was used as a control was methanol. We used
Aztreonam and Ceftazidime as our reference
antibacterial drugs [9, 10]. The trials were
repeated twice.

Data analysis with statistics

Data was retrieved from an SPSS (Version 11.6)
database and analysed using a variety of statistical
processes, including calculating the mean value
and doing an analysis of variance (ANOVA).

Results and Discussion:

Fifteen peaks, corresponding to the compounds in
question, were seen in the GC-MS chromatogram.
These chemicals are 1,2-Epithio-3-hexanol, Oxa-4-
azacyclohexane,1-DL-Lysine  monohydrochloride,2-
Methoxy-5-methylpyridine,5-Methylquinoline, Methyl
methyloctadeca-9,12,15-
trienoate,Nbenzylhexadecanamide,Dimethylacetamide,
2-amino-N-ethyl-N-methylacetamide, methyl(Z)-18-
hydroperoxyoctadec-9-enoate, Methyl hexadecanoate,
n-Butyl oleate, Methyl 16-methylheptadecanoate,2-
Amino-N-methylacetamide. For the Anacardium
occidentale (Crude) extract, the in vitro
antimicrobial activity of conventional antibiotics
was recorded as 15.91+0.12, while that of
methanol, ethyl acetate, and ethanol extracts of the

oleate hydroperoxide,

medicinal plant Anacardium occidentale (Crude)
was 21.08+0.19, 18.57+0.15, and 15.91£0.12,
respectively. Nutritional and biological benefits of
anacardium plants have led to their rising profile.
The plant's various sections, including its leaves
and fruits, contain a number of secondary
metabolites [11, 12]. Antioxidant, antibacterial,
and anticancer activity are among the most studied
bioactive effects of the many Anacardium species .
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The respective values for Coriandrum sativum
(Crude) extract were recorded as (23.76+0.20),

19.98+0.16, and 20.89+0.18. To develop
coriander essential oil as a therapeutically
established  antibacterial  agent, additional

thorough research is needed to identify the active
component responsible for the oil's antibacterial
action. However, preliminary results show that
coriander oil 1is effective against frequently
microorganisms. The Origanum vulgare (Crude)
antimicrobial  activity = was  measured at
18.29+0.15, 20.64+0.19, and 24.14+0.20. The
antimicrobial activity of Urtica dioica (Crude)
(Crude) was compared to two conventional
antibiotics, Aztreonam and Ceftazidime, with
reported values of 26.09+0.21, 22.26+0.19, and
19.39+0.16, respectively. The anti-Escherichia
coli activity of Urtica dioica (Crude) (26.09+0.21)
was exceptionally strong, as shown in Figures 2,
3, 4, and 5. Origanum vulgare L. essential oil in
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particular has  antibacterial

according

characteristics,
to a number of research. The
antibacterial activity of essential oils is mostly
caused by phenolic compounds. When it comes to
microbes, Origanum vulgare L. has you covered
with its ability to combat both positive and
negative bacteria, viruses, and fungi [14-17].
Origanum vulgare L. primarily affects microbial
cells  through interfering  with
permeability, quorum sensing, cytoplasmic pH,
and protein synthesis, as well as by interacting
with the cell membrane. The majority of the
antibacterial action in plants comes from their
secondary metabolites. There are several classes
of phytochemicals that have antimicrobial
activities. Some examples include phenolics and
polyphenols, terpenoids, alkaloids, lectins,
polypeptides, and flavonoids, quinones, tannins,
and coumarins [18-22].
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Figure 2. Zone of inhibition (mm) of various bioactive compounds derived from
Anacardium occidentale extract (methanol , ethyl acetate and ethanol extract)
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Figure 3. Zone of inhibition (mm) of various bioactive compounds derived from
Coriandrum sativum extract (methanol , ethyl acetate and ethanol extract) and

conventional antibiotics against Escherichia coli
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Figure 4. Zone of inhibition (mm) of various bioactive compounds derived from
Origanum vulgare extract (methanol, ethyl acetate and ethanol extract) and
conventional antibiotics against Escherichia coli
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Figure 5. Zone of inhibition (mm) of various bioactive compounds derived from
Urtica dioica extract (methanol, ethyl acetate and ethanol extract) and
conventional antibiotics against Escherichia coli
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Conclusion:

The results of all of these research point to the
potential importance of secondary metabolites in
the development of new medications, either as an
alternative to traditional antimicrobial agents or in
conjunction with them. According to the results of
this study, Escherichia coli is among the most
promising bacteria in terms of the bioactive
compounds they produce. These compounds could
be used in the pharmaceutical and medical fields
either as full medications or as building blocks for
even more effective drugs. A natural substitute for
conventional food preservatives can be
Coriandrum sativum or Origanum vulgare.
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