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Abstract

Antibacterial activity of Thymus vulgaris leaves was scrutinized in solvent i.e., methanol, ethanol
and n-hexane contrary to Staphylococcus aureus, Proteus vulgaris, Salmonella typhi, E.coli and
Klebsiellapneumoniaeover well diffusion method. Tremendous inhibitory effects of methanolic
extract weredisplayed against E. coliand Proteus vulgaris(90% and 80% respectively). The extract
on the other hand exhibited a good inhibitory effect against Klebsiellapneumoniae,Salmonella
typhi and Staphylococcus aureus (72%, 64% and 60%correspondingly). Moreover, the inhibitory
effect of ethanolic extract showed also a worth noticing results against Proteus vulgaris,E. coli
(72% and 70%) and showed adequate result against Salmonella typhi, Klebsiellapneumoniaeand
Staphylococcus aureus (56%, 54% and 43% respectively).Furthermore, n-hexanoic extract
disclosed good results against E. coli, Klebsiella pneumonia and showed average results contrary
toSalmonella typhi, Staphylococcus aureus and Proteus vulgaris (65%, 63%, 52% and 36%).The E.
coli was determined for the minimum inhibitory concentration.Precisely the MIC results were
attained with Thymus vulgaris extract against E. coli. Results were affirmative for the inhibiting
effects of the extracts of Thymus vulgaris against numerous bacterial species entailing its use as a
resilient antibacterial agent providing a scientific ground for the advance research. the increased
resistance of microorganisms to conventional chemicals and drugs is a serious and obvious
worldwide problem, and research has been urged to identify new biocides with good activity. The
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purpose of this work is to replace synthetic antibiotics with natural plant extract of Thymus
vulgaris, a drug that replaces commercially available antibiotics.
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1. INTRODUCTION

Plants are far more valuable than people realise, as no human can thrive without them. Plants like
Ayurveda, Unani, and other Chinese traditional herbal remedies like Asian Ginseng have been found to
have a good effect on body chemistry'. Even today, 70-80% of the developing world consumes herbal
remedies as an allopathic therapy with a high price tag >. The quantity of plant-derived medicines and
health foods has been increased to meet demand °*. A large number of extracts have recently been
identified as pharmacologically active substances °,°. The plant kingdom has a wide range of structural
variation in the utilisation of biochemicals termed pharmacophores”.The plant that was chosen for study
Thymus vulgaris belongs to the Lamiales order, Lamiaceae family, Thymus genus, and Thymus vulgaris
specie. The leaves are linear/linear—lanceolate, ellipsoid or oblong, up to 6 0.5-2 mm in length, with a
sharp apex, obtuse base tapering into a petiole, and revolute edges. The hairs on the top surface range
from light grey to light brownish grey to light olive green. The inferior surface is equally dark in colour,
pubertal, and punctuated with glands. Calyx is tubular, bilabiate, about 4 mm long, pubescent, 9-12
nerved, and has three tiny apexes on top. Two hairs, ascending and attenuating divisions, cover the
bottom section. The purple and bilabiate corolla is almost twice as long as the calyx. Stamens are four
and didynamous, and the stigma is bi-lobed. Thyme has an aromatic and sweet-smelling perfume. When
the plants are in sprout, around 15 cm from the tallest points are harvested, and the cut stems are dried
in the sun or in a well-ventilated shed or chamber. Thymus vulgaris (Lamiaceae), also known as thyme, is
a pungent herb native to Southern Europe with a global distribution *’. The Mediterranean and adjacent
nations, Northern Africa, and portions of Asia are home to the plant. Egypt, Morocco, Algeria, Tunisia,
and Libya are the countries involved. Thyme has been grown in Cameroon and South Africa for
centuries, and people have utilised it as a spice, gourmet herb, and herbal medicine. Thymus vulgaris,
sometimes known as thyme, is a replacement medicinal plant that contains antioxidant and antibacterial
chemicals, as well as anti-inflammatory and immune system stimulating compounds '*"*.Despite the fact
few studies have confirmed the health possessions of Thymus vulgaris in humans, there are some
confirmations that the herb may aids indiminution menstrual soreness. Results revealed that both

treatments were similarly beneficial in relieving pain. ' .

2. MATERIALS AND METHODS
On February 2019, dried Thymus vulgaris (leaves) were purchased from a commercial zone Hyper Mall
in Peshawar, Pakistan, and packed by Rossmoor Company. Thymus vulgaris shade dried leaves were

gathered and finely powdered with a weight of 500 g. The powdered substance was then infused for 14
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days at 28°C with daily shaking in methanol, ethanol, and n-hexane. In addition, the leaf material was

filtered out of the various solvents, yielding blackish green crude extracts weighing 90g.

2.1 ANTIBACTERIAL ASSAY

The antibacterial experiment was carried out to determine the inhibitory impact of Thymus vulgaris
leaves extract in various solvents, including methanol, ethanol, and n-hexane, on Escherichia coli, Proteus
vulgaris, Staphylococcus aureus, Salmonella typhi, andKlebsiellapneumoniae. As test organisms, Escherichia
coli, Proteus vulgaris, Staphylococcus aureus, Salmonella typhi, and Klebsiellapneumoniae were obtained
from the Microbiology lab, Institute of Biological Sciences, Sarhad University of Science and
Information Technology Peshawar's culture bank. Antibacterial testing was carried out utilising the well
diffusion technique. Fresh bacterial cultures were injected for 24 hours on sterile nutrient agar plates,
then 6 mm wells were bored in the solidified agar. Further on DMSO stock solution with 3 mg/pl

concentration was prepared, from which 100 pL was transferred into each well 12,

2.2 Controls

As a positive control, amoxicillin was used at a dosage of 0.5 mg/l in DMSO, which had strong
antibacterial properties. The sterile DMSO served as the negative control. The petri plates with positive
and negative controls were then stored for 1 hour in a laminar flow hood. The inoculation plates were
then incubated at 37°C for 24 hours. Finally, inhibitions were calculated using the formula shown

below.;

L Zoneofinhibitionofsample (mm)
PercentInhibition = — x 100
Zoneofinhibitionbycontrol (mm)

2.3 Minimum Inhibitory Concentration (Mic) Assay

Minimum inhibitory concentrations (MICs) were calculated as the lowest concentration of antimicrobial
drugs required to prevent bacteria from replicating for 24 hours. The test organism for MIC was
Escherichia coli. One of the most fundamental laboratory techniques is the broth diffusion method,
which is used to evaluate an agent's antibacterial activity against microbes with the purpose of
demonstrating that if the MIC level is low, the quantity of microbial growth with a minute
concentration of a medicine is reduced. The MIC value is critical for determining the efficacy of an
antibiotic dosage for a certain illness (13). The MIC test is critical for preventing antibiotic resistance in
microorganisms. As a result, MIC ratings assist in improving patient outcomes and reducing the spread

of drug-resistant microbial strains.
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3. RESULTS AND DISCUSSIONS

3.1 Antibacterial Assay

The following graphical data illustrates the zones of percent inhibitions for the extractsof Thymus vulgaris
in methanol, ethanol and n-hexane against Escherichia coli, Proteus vulgaris, Staphylococcus aureus,

Salmonella typhiand Klebsiellapneumoniae, as shown in figl to 3.
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Fig 1: Inhibitory effect of methanolic extracts against test bacterial species

PERCENT INHIBITION

Salmonella typhi Staphylococcus Proteus vulgaris Klebsiella
aureus Pneumoniae
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Fig 2: Inhibitory effect of ethanolic extract against test bacterial species.
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Fig 3: Inhibitory effect of n-hexanoic extract against test bacterial species.

3.2 Minimum Inhibitory Concentration Assay

Plant extracts were investigated for possible MICs at volumes preceding of 10 pg (10 to 100 pg/ml)
against the selected bacterial specie by following protocol of (Galgianier al., 1997). Autoclaved distilled
water was prepared in autoclaved test tubes. The test samples were pipetted into the petri plates with
nutrient agar and then inoculated with fresh bacterial culture. All the test plates were then incubated at
37°C for 24 h. After the incubation period, the results were assessed on the basis percent zone of

inhibition by extract of methanol, shown in table 1.

Table 1: MIC shown against E. coli by different concentrations of methanolic extract.

Extract Concentrations Percent Inhibitions
10 ml 30%
20 ml 35%
30 ml 45%
40 ml 55%
50 ml 60%
60 ml 60%
70 ml 70%
80 ml 70%
90 ml 80%
100 ml 95%
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4.DISCUSSIONS

These days a huge cause of infectious diseases are microbes and their resistance to antibacterial agents,
which impetus the researchers to seek more about the antimicrobial substances. The recommended
medicinal plants are proven to be having a strong antimicrobial activity, in order to formulate a drug,
which will be effective in lower concentration. Thymus vulgaris has been used by Chinese since in 13"
century as a very potent medicinal plant in combination with other homeopathic medicines. Alkaloids
plants extracts exhibited inhibitory effects contrary to both fungal and bacterial pathogens. There are
many types of inhibitory actions of alkaloids plants extracts against bacterial pathogens such as
Staphylococcus aureus, Klebsiellapneumoniae, Escherichia coli, Proteus vulgaris and Salmonella typhi. The
present experiment included the antibacterial activity of ethanolic, methanolic and n-hexanoic extract of
Thymus vulgaris against selected bacterial culture. The result showed a conspicuous percent zone of
inhibition which were formed from 9-20 mm. From the result, the extracts from the plants were found
to have efficient antibacterial activity. It was interesting to note that the plant extracts from 7Thymus
vulgaris showed antibacterial activity against all the test bacteria. The MIC values for 7. vulgaris extracts
on tested bacteria were in 10 to 100 mg/ml in concentration range which confirmed the inhibitory
ability of these plant extracts. Such a trend was observed in the study conducted by in which the extract
of Thymus vulgaris leaves indicated inhibitory effects against Staphylococcus aureus, Klebsiellapneumoniae,
Escherichia coli, Proteous vulgaris and Salmonella typhibut their zones of inhibition up to some
extentswere smaller because the extractsweused was 10 to 100 mg/ml concentration"*”. In another
studies, the leaves extracts of Thymus wvulgarisindicated effects against Staphylococcus aureus,
Klebsiellapneumoniae, Escherichia coli, Proteous vulgaris and Salmonella ZJ/p/Jz4’5’6. Other investigations
conducted that the ethanolic and methanolic extract of Thymus vulgaris showed excellent antibacterial
activity againstKlebsiellapneumoniae and Escherichia coli"®®. Also, according to study, methanolic extract
of thymus wvulgaris leaves have efficient activity against E. coli, Salmonella typhi and Pseudomonas
aeruginosa which was affirmed by spectroscopic and chromatographic technique that the antimicrobial
properties were governed by 6 flavonoid namely Quercetin '*''.Furthermore, in the research
conductedalso showed MIC assay which they had performed in well plates using a twofold dilution
series, with each Thymus vulgaris essential oil concentration replicated eight times per platen'13 . Thymus
vulgaris extract was used as a liquid formulation and concentrations are expressed as (% v/v) against
Escherichia coli and Klebsiellapneumoniae. The stock solution of DMSO was prepared to keep the
extract’s components unchanged while storing and also for its inert nature as carried out in research
work'*"®. The aim of this study was to replace synthetic antibiotics with natural plant extract Thymus
vulgaris, a drug that could replaces commercially available antibiotics and to assess the antimicrobial
activity of 7. vulgaris extracts against four pathogenic bacteria. These bacteria were Staphylococcus aureus,

Escherichia coli, Proteus vulgaris, Salmonella typhi and Klebsiellapneumonia.
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5. CONCLUSION

From the result of current research study, it is concluded that extract of Thymus vulgaris can inhibit the
growth of various pathogenic micro-organisms which can be used by medical sectors to formulate many
efficient drugs to remediate many acute to chronic infections. These extracts can be efficiently used in

medicines for their antibacterial activity and also in food for the amazing health benefits as spice.
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