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Abstract

In the developing world, medicinal plants are used to cure a wide range of illnesses. Research on them
may result in the development of innovative medications for the efficient treatment of a range of
ilinesses. For this investigation, we selected the two most widely utilized plant leaves Cymbopogon
citrates and Ocimum tenuiflorum after screening them for phytochemical and antibacterial qualities.
The agar well diffusion method was used to qualitatively assess the antibacterial activity test against
specific Gram-negative bacteria on a solid medium. According to the study, secondary metabolites
including tannins, flavonoids, saponins, glycosides, alkaloids, and steroids were abundantly available in
both Cymbopogon citrate extracts and Ocimum tenuiflorum. Additionally, it was discovered that plant
leaf extracts exhibited the greatest inhibition against Pseudomonas aeruginosa, Escherichia coli,
Shigella flexineri, and Salmonella typhi, as well as antibacterial qualities for a variety of gram-negative
bacterial strains.

Keywords: Antimicrobial activity, cymbopogon citratus, ocimum tenuiflorum, medicinal plants,
diffusion method

Introduction

For thousands of years, nature has provided medical remedies. In 80% of the world's
impoverished and emerging nations, plant-based systems are still crucial to primary
healthcare (Kalpana et al., 2011) 1. Several bioactive chemicals in lemon grass provide
therapeutic properties. Its ethnopharmacological uses have a lot of evidence supporting them
(Kumar R et al., 2010) B9, Over two-thirds of people in poor nations believe that herbal
medicine plays a significant role in the healthcare system, according to the World Health
Organisation. Due to its wide range, Cymbopogon citrates (C. citrates) is also referred to as
lemongrass, barbed wire grass, fever grass, citronella grass, and tanglad (Karpagam et al.,
2016; Oladeji et al., 2019) [1% 181 Worldwide, rheumatism, fevers, menstrual irregularities,
digestive diseases, and other joint ailments are all treated with calcium citrate (Simon JE. et
al., 1984) [z,

The leaves of C. citrates are rich in bioactive compounds. The phytochemicals that have
been isolated and identified from these leaves primarily consist of flavonoids, alkaloids,
saponins, tannins, and phenolic compounds. These include kaempferol, luteolin, apiginin,
quercetin, and iso orientin 2'-O-rhamnoside. These compounds are well-known for their
numerous health, culinary, and pharmaceutical applications (Negrelle and Gomes, 2007;
Hasim et al., 2015; Erminawati et al., 2019) [6 ® 71, For thousands of years, Ayurveda has
utilized Ocimum tenuiflorum, popularly known as Tulsi, for its many therapeutic benefits.
Known as "The Queen of Herbs" and the "Incomparable One" of India, Tulsi is highly
revered and considered one of the most sacred herbs in the Orient, known for its numerous
Corresponding Author: health benefits. Notable for its religious and spiritual sanctity, the sacred basil, or Tulsi, plays
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leaves, either fresh or dried and powdered, are added to herbal teas or combined with other
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herbs or honey to increase their therapeutic efficacy.
Aqueous Tulsi extracts have long been used to treat a
variety of ailments, such as heart disease, inflammation,
stomach aches, migraines, malaria, and common colds
(Pattanayak et al., 2010) B, According to Committee A. P.
(2016), there have been other documented medicinal
applications for treating epilepsy, dyspnea or asthma,
hiccups, cough, skin and hematological disorders, neuralgia,
headaches, wounds, or inflammation. Since the start of the
COVID-19 pandemic, numerous studies have been carried
out in this area. Turmeric's antiviral and immunity-boosting
qualities led to the expectation that the plant's flavonoids
and polyphenolic acids would be beneficial as SARS-CoV-2
virus main protease inhibitors (Gautam S. et al., 2020) 2],
According to research conducted by Mohapatra PK. et al.
(2020) 81, silico screening of tulsi phytochemicals against
the SARS-CoV-2 virus's protease revealed that flavonoids
and polyphenolic compounds, particularly luteolin-7-
Oglucuronide and chlorogenic acid, may covalently bind to
the main protease's active residue Cysl145 and thereby
irreversibly inhibit the viral enzyme.

Materials and Methods

Sample collection

All Tulsi and Lemon grass leaves were collected from the
herbal garden of Krishna College of Science and
Technology Bijnor (U.P). The plant leaves were healthy and
free from any deformities (Fig 1). The leaves were brought
to the laboratory for further processing.

Extraction preparation

The leaves of the tulsi and lemon grass should be well
cleaned, let to dry, and then chopped into little pieces to
make it into powder form. 100 milliliters of ethanol and
water were used to soak 50 grams of Tulsi and lemon grass
leaves for a full day. The filtrate can be collected and stored
in a glass jar that has been sterilized. Use a shaking machine
set to 100 rpm and filter using Whatman filter paper. Store
the leftovers in the refrigerator at 4 °C for future use in
experiments. Since ethanol is safe for ingestion by humans,
and has long been recognized as an effective solvent for
polyphenol extraction.

Proximate analysis

The air-dry method (Association of Official Analytical
Chemists; AOAC 952.08, 2016) was used to quantify the
proximate composition of the Tulsi leaf and lemon grass
samples. According to Puwastien P. et al. (2011) [,
proximate analysis is used to estimate the quantitative
quantity of food and food ingredients, such as moisture, ash
content, total carbohydrates, and dietary fiber.

Qualitative analysis

Using the standard protocol outlined by Trease and Evans as
well as Singh and Garg (2023) @2, a preliminary
phytochemical analysis was performed to determine the
bioactive chemical elements in the extracts of lemongrass
and tulsi leaves. Except for the saponin test, which required
3 ml, 1 ml of each solvent extract was used to analyze each
test.

Antimicrobial activity by agar well diffusion method
Using the agar well diffusion method, the antibacterial
activity of Tulsi and Lemon grass was investigated. The
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chosen strains of bacteria were added to 10 milliliters of
nutrient broth and incubated for a whole day at 37 £ 1 °C.
Separately, 100 pL of each test bacterial strain was added to
each Mueller Hinton agar plate, and the entire surface was
aseptically spread out. Using a sterile crock borer with a
6mm diameter, the wells were cut aseptically, and 50uL of
test extract from each leaf extract was added. The common
Gram-negative  pathogens Escherichia coli, Shigella
flexineri, Salmonella typhi, and Pseudomonas aeruginosa
were used to measure the diameter of the zone of inhibition
(in mm) on the upright plates after they were incubated for
24to48 hoursat 37 + 1 °C.

Results and Discussion

After the proximate composition analysis of lemongrass
leaves was completed, the findings were tallied and
presented in Table 1. The lemongrass plant's fresh green
leaves were gathered, and proximate analysis was
established. Lemongrass with a moisture level of 78% is
ideal since it shields the plant from microbes and promotes a
large amount of storage. It was discovered that leaves have
54% and 19.8% protein and carbohydrate content,
respectively. This demonstrates the value of Cymbopogon
citrates as an energy source. In that order, Lemongrass
leaves have 3.2% fat, 9.5 percent fiber, and 7.4% ash
content. Given its abundance in protein, antioxidants, and
mineral nutrients like N (0.74%), P (0.07%), K (2.12%), S
(0.19%), Mg (0.15%), Ca (0.36%), Zn (35.51 ppm), Mn
(155.82%), and Fe (126.73%), as well as its richness in
vitamins A, C, E, folate, niacin, and riboflavin, the
lemongrass plant has a great deal of potential as food and
fodder (Gaba J. et al., 2020 and Khandro A. et al., 2011) [
11]

In contrast, Ocimum tenuiflorum study indicates that the
moisture content is 68%. Table 1 shows that the protein and
carbohydrate content of Tulsi leaf is 8.89% and 58%,
respectively, and the ash, fiber, and fat contents are 3.4%,
2.5%, and 2.4%, respectively. Tulsi can have trace levels of
fats or lipids, which are an energy source and part of the
plant's makeup (Kulkarni K and Adavirao BV., 2018) [*2,
The data available (Table 2) indicates that alkaloids can be
found in both the water and ethanol extracts of lemongrass.
In contrast, they are only found in the water extract of Tulsi
leaves, and when alkaloids are treated with ethanol, they
become inactive. Alkaloids are mostly produced by
biosynthesis from amino acids, which produce a range of
chemical structures. These compounds are primarily
extracted from plants (Verpoorte R. 2005) (1. Alkaloids are
particularly well-known as anesthetics, cardioprotective
agents, and anti-inflammatory drugs in medicine. Prominent
alkaloids that are utilized in medical environments comprise
morphine, strychnine, quinine, ephedrine, and nicotine
(Kurek J. 2015) 1331,

The ethanol treatment of lemon grass results in an inactive
form, however both the water and ethanol extracts of lemon
glass and tulsi leaf contain saponin, tannins, and flavonoids
(Table 2). Only a small percentage of the tens of thousands
of phytochemicals present in plants have been extracted and
identified (Cao et al., 2017; Singh and Chaudhuri, 2018) *
21, According to Xiao (2017) and Zhao et al. (2018a) [#7: 28],
the most prevalent phytochemicals found in food are
polyphenols, carotenoids, flavonoids, coumarins, indoles,
isoflavones, lignans, organosulfurures, catechins, phenolic
acids, stilbenoids, isothiocyanates, saponins, procyanidins,
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phenylpropanoids, anthraquinones, ginsenosides, and so
forth.

In this study, we analyze the antibacterial activity of several
extracts of lemongrass and tulsi leaf against certain gram-
negative pathogens, namely E. Coli, Shigella, Salmonella
typhi, and Pseudomonas aeruginosa, using the agar well
diffusion method. (Tables 3, 4). According to this study,
tulsi and lemongrass extracts have antibacterial properties
that make them a potential mild antibiotic replacement. The
nutritional value and antimicrobial activity of untreated and
ethanol-treated lemongrass and tulsi herbs are determined
by the presence of medicinally active constituents such as
flavonoids, alkaloids, saponin, tannins, terpenoids, and
glycosides (Mahendranathan, C and Abhayarathne, A.,
2021; Benedek et al., 2022) 2 151, The results of this study
demonstrate the antibacterial properties and health benefits
of lemongrass and tulsi extracts. A plant that is frequently
utilized is tulsi. The therapeutic qualities of tulsi and lemon
grass are extensively utilized in the Ayurvedic
pharmaceutical sector. The water extract of tulsi leaves has a
15 mm zone of inhibition against E. coli. Still, when the two
are combined and dissolved in water for 24 hours, the
extract displays an 18 mm zone of inhibition against E. coli,
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according to the data, which shows the high antimicrobial
lemon grass (Cymbopogon citratus), which is used in
Southeast Asian, Thai, and Vietnamese cuisines, among
other regional variations. Several health issues, including
constipation, coughs, diarrhea, elephantiasis, flu, headaches,
gingivitis, malaria, leprosy, pneumonia, ophthalmia,
stomach aches, and vascular disorders have been
successfully treated with this highly regarded Brazilian
traditional medicine (V. S. Nambiar and H. Matela, 2012)
(24 Table 4 presents results indicating that tulsi ethanol
extract exhibits the largest zone of inhibition (18 mm)
against E. coli. However, tulsi and lemon grass combined
exhibit a 20.68 mm zone of inhibition against Salmonella
typhi after being treated with ethanol. The tulsi plant has
been shown in numerous experimental investigations to
offer protection against the detrimental effects of various
toxicants. According to some research, the tulsi plant guards
against immune system reactions, industrial toxins, and
pesticide-induced cell damage, which can impair the brain,
kidneys, and liver. Accordingly, it was discovered that
including tulsi in one's regular diet may help lessen the
negative and toxic effects of common pesticides and
industrial chemicals (M. M. Cohen, 2014) (41,

Table 1: Proximate analysis of Cymbopogon citrates and Ocimum tenuiflorum

Content Cymbopogon citrates Ocimum tenuiflorum
Moisture % 78% 68%
Ash % 7.4% 3.4%
Protein % 5.4% 8.89%
Fiber % 9.5% 2.5%
Carbohydrate % 19.8% 58%
Fat % 3.2% 2.4%

Table 2: Qualitative analysis of Cymbopogon citrates and Ocimum tenuiflorum

Phytochemical Nutrients Cymbopogon citrates (Lemon grass leaf) Ocimum tenuiflorum (Tulsi leaf)
Water extract Ethanol extract Water extract Ethanol extract
Alkaloids + + + -
Saponins + + + +
Tannins + + + +
Flavonoids + - + +
Steroids - + + +
Terpenoids + + - -
Glycosides - - + +

Table 3: Zone of inhibition of water extract of selective herbs against selective bacterial strains

Bacterial strains Lemon grass Tulsi Lemon grass+ Tulsi
Escherichia coli 12 mm 15 mm 18 mm
Pseudomonas aeruginosa 14.3 mm 14 mm 15 mm
Shigella 11 mm 14 mm 15 mm
Salmonella typhi 10.5 mm 10.86 mm 14 mm

Table 4: Zone of inhibition of ethanol extract of selective herbs against selective bacterial strains

Bacterial strain Control Lemon grass Tulsi Lemon grass+ Tulsi
Escherichia coli 8.56 mm 14 mm 18 mm 20 mm
Pseudomonas aeruginosa 8.9 mm 16.5 mm 17.68 mm 18.6 mm
Shigella 7.4 mm 14.65 mm 17 mm 18 mm
Salmonella typhi 8 mm 13.68 mm 16 mm 20.68 mm
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Tulsi powder

Lemon grass powder

Fig 1: Powder form of Tulsi and Lemongrass

B

C

Fig 2: Different plates show zone of inhibition of water extracts against different test organisms where C denotes control of water and T
denotes the test sample

Fig 3: Different plates show zone of inhibition of ethanol extracts against different test organisms where C denotes control of ethanol and T
denotes the test sample

Conclusion

These components, which are not even provided by fruits
and vegetables in the diet, are provided by culinary herbs.
Even though they are a great source of many
phytochemicals and certain important nutrients, people can
only eat limited amounts of herbs. Its dietary contribution
has comparatively little therapeutic impact because of this.
If ingested daily, herbs may offer beneficial bioactive
substances such as ubiquitous and less common
phytochemicals. Herbs have been an integral element of
Indian cooking and healing for thousands of years.
Generally speaking, a lot of studies concentrated on its
phytonutrients and antibacterial activities. The bioactive
chemicals in herbs are more abundant when they are used as

~1~

traditional medicines and ingredients than when they are
eaten as plant flavorings in food. To maximize the health
advantages of herbs, the ideal strategy is to use them "a little
and often." It assisted in preventing numerous health issues
rather than treating them.
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