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Abstract. Pathogenic microbes, including Bacillus thuringiensis, Staphylococcus, and Escherichia coli, 

commonly infect the urogenital tract, often leading to urinary tract infections (UTIs) in human. Due to bacterial 

resistance to antibiotics and their side effects have prompted researchers to seek natural alternatives. Medicinal 

herbs are the promising alternatives to antibiotics and synthetic drugs. Medicinal herbs, including Allium 

sativum (garlic), Zingiber officinale (ginger), and Nigella sativa (kalonji), are increasingly recognized in 

scientific research for their potent antimicrobial properties and therapeutic potential. This study evaluated the 

antibacterial potential of garlic, ginger, and kalonji extracts against UTI-causing pathogens. Fresh samples of 

these herbs were obtained from local markets in Lahore, and their extracts were prepared using ethanol, n-

hexane, and aqueous methods. Antimicrobial activity was assessed using the disc diffusion method, measuring 

inhibition of zones for bacterial biofilm formation, adherence, and motility. Results indicated that ethanol 

extracts of garlic and ginger exhibited the highest antibacterial activity, with inhibition zones of 10–11 mm 

against all tested pathogens. n-Hexane extracts showed moderate activity, while aqueous extracts were largely 

ineffective. Kalonji extracts demonstrated lower antimicrobial efficacy compared to garlic and ginger. The 

findings suggest that ethanol and n-hexane extracts of garlic and ginger are promising natural alternatives for 

treating UTIs caused by drug-resistant bacteria. 
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Introduction 

Urinary tract infections (UTIs) is a significant health issue (Dhanasekaran, 2019; De 

Miguel et al., 2020). Approximately 150 million individuals are affected by UTIs 

annually, primarily due to prevalent bacterial pathogens. In the elderly, UTIs are a leading 

cause of morbidity and mortality, accounting for 16% of hospitalizations and 6.5% of 

deaths (Cassini et al., 2016; Zalewska-Piątek and Piątek, 2020). UTIs are more prevalent 

in females than males, due to anatomical differences, behavioral factors, and the use of 

spermicides and diaphragms (Flores-Mireles et al., 2015). These infections can affect 

women at any age, with higher incidence rates associated with sexual activity, pregnancy, 

infancy in male infants, and advanced age in men (Foxman, 2010). 
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In 80% of cases, the most common cause of catheter-associated infections or 

uncomplicated UTIs is Escherichia coli. In UTIs, other common bacteria that are 

involved are Enterobacter, Enterococci, Staphylococcus saprophyticus, Staphylococcus 

aureus, Klebsiella pneumoniae, and Proteus species (Kline and Bowdish, 2016). 

Acinetobacter baumannii and Pseudomonas aeruginosa are rare casual factors of UTIs 

but they are quite important during Multi-Drug Resistance (Grygorcewicz et al., 2021). 

Excessive antibiotic use and prophylactic treatments for UTIs have led to the 

emergence of multidrug-resistant bacteria. Because of this, it is very difficult to treat UTIs 

(Pires et al., 2017). They become resistant to antibiotics or the host immune system due 

to multiple or single-species biofilm. In recent years, the use of antibiotics has been 

restricted due to the high prevalence of MDR bacterial species (Chegini et al., 2021). 

In the last few years, researchers have been trying to control infectious and pathogenic 

diseases by using commercially available antimicrobial drugs. The main hindrance in 

controlling microbial pathogenicity and infectious diseases is drug resistance (Fu et al., 

2007). Drug-resistant bacterial strains are highly prevalent and a major threat to public 

health (Tängdén and Giske, 2015). To combat these issues, various therapies are used for 

treatment. But in various countries, medicinal herbs are used for the treatment of diseases 

because they are safe and cost-effective as compared to synthetic medicines, which result 

in severe side effects (Gupta et al., 2016). 

Medicinal plants, such as Allium sativum (desi garlic), Zingiber officinale (white 

ginger), and Nigella sativa (mature seed kalonji), have been extensively documented for 

their antimicrobial, anti-inflammatory, and antioxidant properties in various scientific 

studies (Bouchama et al., 2024; Zawar et al., 2023; Naveed et al., 2023; Gambogou et al., 

2018). Medicinal plants are the source of various bioactive compounds that are used for 

the treatment of various diseases (Hafiz et al., 2025; Zahra et al., 2024; Khadam et al., 

2024; Ahmad et al., 2023a; Ahmad et al., 2023b; Hussain et al., 2023; Khurshaid et al., 

2023; Bashir et al., 2023). They have therapeutic and pharmacological properties due to 

various phytochemical compounds like sesquiterpenes, diterpenes, monoterpenes, 

terpenoids, tannins, flavonoids, steroids, saponins, alkaloids, glycosides, and many others 

(Naveed et al., 2025; Aziz et al., 2024; Gul et al., 2023; El-Saber Batiha et al., 2020). But 

towards this aspect, a lot of research work is required because only a limited number of 

medicinal plants are known. Through ethnobotanical surveys, medicinal plants can be 

searched out (Marasini et al., 2015). In this study, the antimicrobial properties of three 

indigenous plants, including Allium sativum, Zingiber officinale, and Nigella Sativa were 

analyzed by making their n-hexane, ethanol, and aqueous extracts against local 

uropathogenic species of Bacillus thruingiensus, Staphylococcus and Escherichia coli. 

Allium sativum (Garlic) has antibiotic resistance against several bacteria such as 

E. coli, Salmonella, Shigella Sooner, Pseudomonas, etc. Garlic is an ethnopharmaceutical 

drug but is also proved to have therapeutic effects by different scientific studies Allicin 

is an organosulfur compound, which prevents lipids from biosynthesis. It was proved in 

a study that it damages the Candida albicans cell wall and inhibits RNA in bacteria. Pure 

allicin has been found effective against isolates of Aspergillus in vitro study (Zhou and 

Wang, 2009). Bioactive compounds of allium species are used for treating cancer, aging, 

fungal, microbial diseases, immune system problems, infectious diseases, cardiovascular 

diseases, and many others. 

Zingiber officinale (Ginger) belongs to the Zingiberaceae family. It is used as a 

medicinal plant for fever, wounds, indigestion, hypertension, vomiting, constipation, 

pains, sore throats, sprains, rheumatism, and treatment of cramps (Ali et al., 2008). 
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Literature studies have shown that ginger has antimicrobial activities, like anticoagulant, 

anti-inflammatory, antifungal, and antibacterial (Nurtjahja-Tjendraputra et al., 2003; 

Singh et al., 2005; Kumar et al., 2013). Ginger oil contains several compounds like 

lipophilic compounds that made the cytoplasmic membrane and cell wall more 

permeable, as a result integrity of the membrane is lost in fungi (Moon et al., 2018). 

Nigella sativa (kalonji) is a herbaceous plant that has great medicinal value and has 

been found to exhibit various medicinal properties like anti-inflammatory, antioxidant, 

antiviral, antifungal, antibacterial, and anti-parasitic (Ali et al., 2008). Various studies 

have indicated the presence of bioactive compounds like t-anethole benzene, longifolene, 

4-terpineol, alpha-pinene, p-cymene, carvacrol, limonene, thymol, and thymoquinone in 

its seeds (Toma et al., 2010). This plant seeds have pyrazole alkaloids like nigericin and 

nigellone and isoquinoline alkaloids like nigellone-N-oxide (Kooti et al., 2016). studies 

have shown that extracts of N. sativa have synergistic effects in inhibiting the growth of 

E. coli along with cephalexin, terbinafine, nalidixic acid, ampicillin, chloramphenicol, 

doxycycline, streptomycin, and gentamicin (Sadri et al., 2013). 

Considering the importance of herbal products as treatments for infectious diseases, 

the antimicrobial activity of aqueous and ethanolic extracts of the three mentioned plant 

species from Lahore, Pakistan on MDR Bacillus thruingiensus, Staphylococcus and 

Escherichia coli. isolates from patients suffering from urinary tract infection (UTI) were 

examined in the current study. 

The Staphylococcus species used in the study were identified at the species level 

through appropriate identification methods, such as biochemical testing, molecular 

techniques r16S rRNA gene sequencing. This ensured accurate identification of the 

specific Staphylococcus species responsible for urinary tract infections and allowed for a 

more precise evaluation of the antimicrobial effects of the plant extracts. 

The selection of garlic, ginger, and Kalonji for this study is justified by their long-

established antimicrobial properties, which have been widely recognized in both 

traditional and modern medicine. While their antibacterial effects have been confirmed 

over the years, the focus of this research is to evaluate their effectiveness against specific 

uropathogenic strains, particularly in light of the increasing prevalence of antibiotic 

resistance. Additionally, exploring the antibacterial potential of these commonly used 

plants in contemporary contexts, such as biofilm formation, adherence, and motility of 

uropathogenic bacteria, provides valuable insights into their potential as natural 

alternatives to synthetic antibiotics. 

The objactive of this research is to evaluate the antimicrobial properties of garlic 

(Allium sativum), ginger (Zingiber officinale) and Kalongi (Nigella sativa) extracts on 

local uropathogenic species of Bacillus thruingiensus, Staphylococcus and Escherichia 

coli that are involved in most of the cases of urinary tract infections (UTI’s). 

Materials and methods 

Sample collection 

Zingiber officinale (ginger), Allium sativum (garlic), and Nigella sativa (kalonji), 

which were employed in the current study, were all obtained from Lahore's local market 

in Pakistan. To prevent microbial contamination, dried slices of ginger, garlic, and kalonji 

were each crushed to a powder by using a blender before being kept for further processing 

in a plastic bag. 
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Plant materials and extraction procedures 

In the case of garlic (Allium sativum), the bulbs were likely utilized, as they are the 

primary part of the plant known for their antimicrobial properties. Similarly, for ginger 

(Zingiber officinale), the rhizomes (underground stems) are typically used for extraction. 

As for Kalonji (Nigella sativa), the seeds are the most commonly used part for medicinal 

purposes. 

S. aureus uses synthetic antibiotic or drug with established antimicrobial activity (e.g., 

amoxicillin, ciprofloxacin). Dimethyl sulfoxide (DMSO) was used as a negative 

control because this aprotic polar solvent has capability to dissolve polyeugenol and 

eugenol compounds as test samples and is a solvent that has no antibacterial properties. 

The autoclave was used to sterilize nine beakers for 15 minutes at 121°C. Separately, 

150 ml of distilled water, ethanol, and n-hexane were soaked with 50 g powder each of 

the kalonji, ginger, and garlic pastes. The flasks were shaken at 120 rpm while being 

incubated for 72 hours at room temperature. At 25°C, the crude extracts were centrifuged 

for 15 minutes at 2000 rpm. On a rotary evaporator, the aqueous extracts were evaporated 

at 80°C while the n-hexane and ethanol extracts were done so at 50°C. To eliminate the 

remaining undissolved materials, all dry extract samples were centrifuged one more at 

10,000 rpm after being individually diluted in distilled water to a final concentration of 

100 mg/ml. At 4°C, the extract solutions were kept. The controls, n-hexane, ethanol, and 

water, were likewise handled similarly to how to extract extraction was described. In each 

extract, a few drops of DMSO (Dimethyl sulfoxide) were added and stored for further 

testing. 

Isolation and identification of bacterial strains 

The detected and isolated colonies were streaked on the nutrient agar plates to purify 

the bacteria. The inoculums were uniformly subcultured on other selective and 

differential media Mac using a sterile microbiology loop. Pseudomonas Cetrimide Agar 

(PCA), Conkey Agar, Blood Agar, and Polymyxin Pyruvate Egg Yolk Eosine Methylene 

Blue (EMB), Salmonella Shigella agar (SS-agar), Mannitol Bromothymol Blue Agar 

Base (PEMBA), and Mannitol Salt agar (MSA). Using spore staining and gram staining, 

the microscopic appearance and organization of pure bacteria were investigated (Devi et 

al., 2022). 

Biochemical tests of identified bacterial strains 

Many biochemical tests, including the catalase, oxidase, and coagulase tests. 

According to previously described protocols, tests such as casein hydrolysis, lipid, starch, 

triple sugar iron (TSI), hydrogen sulfide test (H2S), urease test, citrate utilization test, 

Voges-Proskauer test, methyl red test, indole production test were carried out to confirm 

isolated bacterial cultures on a species level (Devi et al., 2022). 

Antimicrobial activity 

The disc diffusion technique was used to perform the antibacterial activity of extract 

of each selected plants against each selected spices separately as reported by Kirby-Bauer 

(1996). Every experiment was carried out under sterile surroundings. Each test bacterial 

strain culture was put onto a separate nutrient agar plate with 107 CFU, and each plate's 

surface was covered uniformly. The sterile discs (5 mm in diameter) were put atop 

nutrient agar plates seeded with bacterial culture after being aseptically submerged in 
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various extracts for one minute. After 15 minutes at room temperature, the plates were 

incubated at 37°C for 16 hours, and the presence of an inhibitory zone was checked. 

Inhibition zones' diameters were measured in millimeters. Each bacterial strain was 

subjected to a triple antimicrobial test. 

Results 

Antimicrobial assay results 

The antimicrobial effect of ethanol, n-hexane and aqueous extracts of garlic, ginger 

and kalonji against E. coli, Staphylococcus aureus and Bacillus thuringiensis was 

evaluated by disc diffusion method showed in tables. 

Antimicrobial activity of garlic 

Garlic antimicrobial activity against E. coli showed by produced zones of inhibition 

of 10 mm by ethanolic extract, 8 mm by distilled water and 7 mm by n-hexane extract, 

against Staphylococcus aureus 11 mm by ethanolic extract, 7.5 mm by distilled water and 

0 mm by n-hexane extract and against Bacillus thuringiensis 10 mm by ethanolic extract, 

6 mm by distilled water and 9 mm by n-hexane extract that showed in Table 1, Figure 1. 

 
Table 1. Antibacterial activity of n-hexane, ethanolic, and distilled water extract of garlic 

against E. coli, S. aureus, B. thuringiensis 

Antibacterial activity 

of garlic 
E. coli S. aureus B. thuringiensis 

Extract Zone of inhibition (mm) Zone of inhibition (mm) Zone of inhibition (mm) 

n-hexane extract 7 0 9 

Ethanolic extract 10 11 10 

Distilled water 8 7.5 6 

 

 

 

Figure 1. The anti-bacterial activity of E. coli, S. aureus, B. thuringiensis against the n-hexane, 

ethanolic, and distilled water extract of garlic 

 

 

Antimicrobial activity of ginger 

Ginger antimicrobial activity against E. coli showed by produced zones of inhibition 

of 15 mm by ethanolic extract, 0 mm by distilled water and 10.5 mm by n-hexane extract, 

against Staphylococcus aureus 17 mm by ethanolic extract, 9 mm by distilled water and 
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0mm by n-hexane extract and against Bacillus thuringiensis 15.5 mm by ethanolic extract, 

0mm by distilled water and 0mm by n-hexane extract that showed in Table 2, Figure 2. 

 
Table 2. Antibacterial activity of n-hexane, ethanolic, and distilled water extract of ginger 

against E. coli, S. aureus, B. thuringiensis 

Antibacterial activity 

of Ginger 
E. coli S. aureus B. thuringiensis 

Extract Zone of inhibition (mm) Zone of inhibition (mm) Zone of inhibition (mm) 

n-hexane extract 10.5 0 0 

Ethanolic extract 15 17 15.5 

Distilled water 0 9 0 

 

 

 

Figure 2. The anti-bacterial activity of E. coli, S. aureus & B. thuringiensis against the n-

hexane, ethanolic, and distilled water extract of ginger 

 

 

Antimicrobial activity of kalonji 

Kalonji antimicrobial activity against E. coli showed by produced zones of inhibition 

of 7 mm by ethanolic extract, 0 mm by distilled water and 5 mm by n-hexane extract, 

against Staphylococcus aureus 0.5 mm by ethanolic extract, 0 mm by distilled water and 

3 mm by n-hexane extract and against Bacillus thuringiensis 0 mm by ethanolic extract, 

0 mm by distilled water and 4 mm by n-hexane extract that showed in Table 3, Figure 3. 

 

 
Table 3. Antibacterial activity of n-hexane, ethanolic, and distilled water extract of kalonji 

against E. coli, S. aureus, B. thuringiensis 

Antibacterial activity 

of Kalonji 
E. coli S. aureus B. thuringiensis 

Extract Zone of inhibition (mm) Zone of inhibition (mm) Zone of inhibition (mm) 

n-hexane extract 5 3 4 

Ethanolic extract 7 0.5 0 

Distilled water 0 0 0 
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Figure 3. The anti-bacterial activity of E. coli, S. aureus & B. thuringiensis against the n-

hexane, ethanolic, and distilled water extract of kalonji 

 

 

Discussion 

Urinary tract infections (UTIs), results in approximately 400 million cases and billions 

of dollars are spend every year in healthcare sector. While uropathogenic Escherichia coli 

is the most common cause, other pathogens like Klebsiella, Enterococcus, Pseudomonas, 

Staphylococcus, and Candida species can also lead to UTIs (Timm et al., 2024). Urinary 

tract infections: pathogenesis, host susceptibility and emerging therapeutics. The current 

study was designed to investigate the antimicrobial activity of extracts from native 

medicinal plants in n-hexane, ethanol and distilled water. These extracts included extracts 

of garlic, ginger, and kalonji in various solvents against strains of uropathogenic 

multidrug-resistant bacteria, such as E. coli, S. aureus, and B. thruingiensus. 

Antimicrobial activity was analyzed by measuring zone of inhibition using disc diffusion 

method. The study focuses on evaluating the effectiveness of the plant extracts against 

resistant bacterial strains, without performing statistical processing or making direct 

comparisons between treatments. 

In this study, the antimicrobial activity was found to be highest in ginger, followed by 

garlic and Kalonji against Escherichia coli, S. aureus and B. thruingiensus. Our findings 

showed that various spice extracts have a wide range of antibacterial activity, and the 

examined bacterial species' sensitivity to these extracts varied. Garlic extract exhibits 

antimicrobial activity against E. coli, S. aureus, and B. thuringiensis, with the ethanolic 

extract showing the strongest inhibition. The zones of inhibition were 10mm for E. coli, 

11 mm S. aureus, and 10 mm for B. thuringiensis. However, distilled water and n-hexane 

extracts showed less inhibition as compared to ethanolic extract. The antimicrobial 

activity of Garlic is primarily due to allicin, an active ingredient of garlic that targets a 

broad range of microorganisms, including antibiotic-resistant, Gram-positive and Gram-

negative bacteria like Shigella, E. coli, S. aureus, P. aeruginosa etc. (El-Saber Batiha et 

al., 2020). 

Data showed that n-Hexane, ethanol and distilled water extracts of ginger showed 

antimicrobial activity against multidrug resistance E. coli as 10.5 mm, 15 mm and 0 mm, 

respectively. Among three extracts ethanolic extract of ginger showed pronounced 

inhibitory activity against E. coli. Our findings are in accordance with Nader et al. (2010) 

who revealed ethanolic extract of ginger was more effective against E. coli. 

Ginger inhibitory activity against S. aureus revealed that ethanolic extract was more 

effective then n-hexane and distilled water extract. Ethanolic extract exhibited 17 mm 

diameter of zone of inhibition. against S. aureus. However, n-Hexan ginger extract 
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showed no inhibition against S. aureus. This inhibitory activity is due to constituent of 

Ginger, particularly gingerol and shagelol that have been reported to demonstrate 

antimicrobial properties against bacterial strains like E. coli, Salmonella typhi, and 

Candida albicans, as well as antifungal effects (Rahmani and Aly, 2014). 

Ginger extract in different solvent revealed antimicrobial activity against Bacillus 

thuringiensis 15.5 mm by ethanolic extract. However, Bacillus thuringiensis become 

resistant against distilled water and n-hexane extract with no zone of inhibition. Our 

findings are in agreement with Pillai et al. (2010) who reported ethanolic extract was 

effective against Bacillus species and aquaous extract of ginger was not effective against 

B. thuringiensis. 

Results suggested that ethanolic extract of garlic was found to be most efficient against 

target species as compared to other extracts. Garlic and ginger ethanolic and n-hexane 

extracts showed antibacterial potential and should be preferred for medicinal purposes. 

Kalonji exhibits antimicrobial activity against E. coli, S. aureus, and B. thuringiensis, 

with the ethanolic extract showing the strongest inhibition: 7 mm for E. coli, 0.5 mm for 

S. aureus, and no activity against B. thuringiensis. The n-hexane extract showed moderate 

activity, with inhibition zones of 5 mm, 3 mm, and 4 mm, respectively. However, distilled 

water extract is not effective against any pathogen. Our findings are in accordance with 

the previous reports in which ethanolic extract showed more pronounced inhibitory 

activity and aqueous extract was least effective against different pathogens (Nasir and 

Irshad, 2015). 

Kalonj (N. sativa) and its bioactive compound, thymoquinone, induce oxidative stress, 

cell apoptosis, and increase membrane permeability. They also inhibit efflux pumps and 

exhibit strong biocidal effects (Hossain et al., 2021). 

Among all three spices, distilled water extract showed minimum zone of inhibition 

which shows that it should not be preferred for medicinal purposes, some other extracts 

might be preferred like methanol in future studies. These results are supported by 

Atsamnia and coworkers predicted the zone of inhibition of garlic extracts by using 

artificial neural network method. F3Results suggested that as compared to time and 

temperature most determinant variable is concentration of extract, which means higher 

the concentration greater will be the zone of inhibition (Atsamnia et al., 2017). One of the 

most commonly used herb for medicinal purposes is garlic. Wolfe and coworkers 

conducted a research study for examining the antibacterial activities of garlic extracts 

against some selected bacterial species including: E. coli and S. aureus. In this research 

study, chloroform garlic extract showed greater zone of inhibition. S. aureus was found 

to be less susceptible to petroleum, chloroform and ethanol extracts as compared to E. coli 

extracts. So, they suggested that it can used as an antibacterial agent (Ochieng Nyalo et 

al., 2022). To evaluate the antibacterial efficacy of methanol and aqueous garlic extracts 

against six uropathogenic species: Serratia marcescens, Klebsiella spp., Proteus spp., 

Pseudomonas aeruginosa, Staphylococcus saprophyticus, and Escherichia coli, with 

E. coli serving as the reference strain. The findings demonstrated that Allium sativum 

(garlic) extract exhibited antibacterial activity against the tested uropathogens. However, 

the study highlighted the need to purify and isolate the active compounds from the plant 

extracts for potential use in drug or medicine development (Lionel et al., 2020). The 

antimicrobial activity of ethanolic Allium sativum extract against bacterial strains isolated 

from urinary tract infections. The study revealed that these bacterial strains exhibited 

significant resistance to the antibiotic Ceftazidime. However, Allium sativum extract 

demonstrated potent antibacterial activity against key uropathogenic species, including 
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Proteus mirabilis, Enterococcus faecalis, Klebsiella pneumoniae, Pseudomonas 

aeruginosa, and Escherichia coli, which are known to cause urinary tract infections 

(Moustafa et al., 2020). The potential of Aloe vera, Kalonji, and Miswak extracts as 

effective antibacterial agents against pathogens associated with UTIs, particularly when 

used in combination. The study also highlighted their promising antioxidant and anti-

proliferative activities, suggesting their potential application in managing UTIs and other 

related conditions. Superoxide dismutase assays and Catalase and were used to assess 

anti-proliferative activity and antioxidant activity. Plant extracts, both alone and in 

combination, were proven to be highly efficient antibacterial agents against standard 

strains of Candida albicans and Staphylococcus aureus (Amjed et al., 2017). The 

N. sativa seeds antimicrobial activity of different extracts of extracted thymoquinone, and 

oil samples against Bacillus licheniformis and Bacillus subtilis was studied in this work. 

Although methanol extract contained the most phytochemicals, hexane extract was the 

most powerful in regards of antibacterial action. Both of these solvents were used to 

extract thymoquinone which is a therapeutic significant chemical in N. sativa seed (Habib 

and Choudhry, 2021). 

Alcohol extracts of Zingiber officinale (ginger) and Allium sativum (garlic) exhibited 

significant antibacterial activity against various pathogenic bacterial strains, including 

Staphylococcus aureus, Proteus mirabilis, Salmonella typhimurium, Pseudomonas 

aeruginosa, and Escherichia coli. This study employed plant powder extracted using 70% 

alcohol, followed by dilution and well-diffusion methods to evaluate the extracts. 

Consistent with our findings, their results confirmed that all tested bacterial species were 

susceptible to the extracts, underscoring the potential of these plants as natural 

antimicrobial agents for managing infections caused by multidrug-resistant bacteria 

(Benyagoub et al., 2021). The antibacterial activities observed in various extracts of 

selected spices can be attributed to their phytochemical constituents. In garlic, alliin is 

recognized as a key compound with potent antibacterial properties. Allicin, a toxic 

compound derived from alliin, acts against bacterial species by inhibiting DNA, RNA, 

and protein synthesis, with RNA synthesis being its primary target. Diallylthiosulfinate, 

commonly known as allicin, functions as a defense molecule and demonstrates significant 

antimicrobial activity even at minimal concentrations of the extract. It interacts with thiol 

groups and enhances the activity of enzymes that play a role in combating diseases. 

Similarly, ginger contains important phytochemicals such as phenolics, sesquiterpenoids, 

and monoterpenoids, along with their derivatives, including esters, alcohols, ketones, and 

aldehydes, which exhibit antimicrobial properties. It is particularly rich in bioactive 

compounds like terpenes and phenolics, as well as their derivatives such as paradols, 

shogaols, and gingerols, known for their antimicrobial effectiveness. In Kalonji (black 

seed), essential oils such as arborvitae, clary sage, lavender, clove, thyme, and oregano 

contribute to its antimicrobial properties. These findings underscore the role of plant-

derived phytochemical compounds in disease treatment, highlighting the growing interest 

of traditional practitioners in natural medicines. 

Conclusion 

Results of research study showed therapeutic efficacy of garlic, ginger and kalonji 

ethanol, n-hexane and aqueous extracts with detailed explanation. Selected plants showed 

antibacterial properties against most common uropathogens (Bacillus thruingiensus, 

Staphylococcus and Escherichia coli). There are lot of benefits of using plant spices and 
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their phytochemical compounds as an alternate to antibiotics that reduce the chance of 

developing antibiotic-resistant microbes which results from frequent use of antibiotics 

(abuse, misuse) and reducing the cost of purchasing synthetic medicines. Present research 

study justifies the antibacterial potential of selected plants extracts against uropathogens. 

So, in future there is a need to isolate and purify bioactive compounds from plant extracts 

that could be used as a source of antimicrobial drugs. In future studies, researcher must 

carry out in vivo studies for examining the antimicrobial efficacy of medicinal herbs 

against different kinds of microbial species. So, that population of developing countries 

can obtain low-cost treatment for prevention of life-threatening infections. 
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