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Abstract 

Antibacterial agents obtained from traditional medicinal plants are remarkable source for 

treating various diseases caused by micro-organisms. The three medicinal plants widely used in 

folklore remedies, showed high activity. Ethanol, Methanol, and n-hexane extracts of Psidium 

guajava L. leaves, Helianthus annus L. leaves and aerial parts of Mentha longifolia L. were 

screened for potential antibacterial activity against 5 bacterial strains, two Gram positive bacteria 

(Bacillus cereus and Bacillus subtilis) and three Gram negative bacteria (Escherichia coli, 

Pseudomonas aeruginosa and Salmonella typhi) using agar well diffusion assay. Most of the 

extracts showed relatively high antibacterial activity against all the tested bacteria with the 

diameter of inhibition zone ranging between 8 and 30.1mm.The ethanolic extract was more 

active than methanol and n-hexane extracts. The n‐hexane extracts of most plants were inactive 

against Salmonella typhi. The most active extracts were those obtained from leaves of psidium 

guajava with inhibition zone30.1mm.The combined effect of ethanol extract of (Psidium 

guajava L /  Helianthus annus L) on bacterial species (B. subtilis, S. typhi) exhibited a higher 

zone (31.3mm) than that of any single extract. These medicinal plants could be a source of new 

antibiotic compounds; further work is needed, to isolate the secondary metabolites /natural 

products from the crude active extract. 
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1. INTRODUCTION 

Medicinal plants are plants that have been shown to have active biochemical constituents 

and to help treat illnesses in living beings. These plants have been given the name "medicinal 

plants" (Hameed et al., 2023). The medicinal plants would be the best source to obtain a variety 

of drugs and herbal medicines serve the health needs of about 80% of the world’s population, 

especially for millions of people in the vast rural areas of developing countries (World Health 

Organization, 2001). Medicinal plants represent a rich source of antimicrobial agents which are 

used medicinally in different countries and are a source of many effective and powerful drugs 

(Srivastava et al., 1996). Plants has used as medicine for thousands of years (Samuelsson, 2004) 

which are initially took in the form of crud drugs such as tincture, teas, poultices, powder, and 

other herbal formulation  (Samuelsson, 2004; Balick and Cox, 1997). Nowadays ,it is generally 

accepted that certain classes of plant-based compounds such as dietary fiber, phenolic acids, 

flavonoids, vitamins, and antimicrobial agents and neuro-pharmacological agents play 

Preventive function against the prevalence of some common diseases like cancer, cardiovascular 

and neurodegenerative disorders  (Liu, 2008; Siddhuraju & Becker, 2007 and Fan et al., 2007). 

Many of anti-microbial agents obtained from traditional medicinal plants are available for 

treating various diseases caused by micro-organisms. The resistance of pathogenic Bacterial 

strains to antibiotics is the major burning issue around the world (Rahman et al., 2015). 

According to World Health Organization (2001) has also reported that infectious and parasitic 

diseases account for 26.2% of the global cause of death, the large number of which occurred in 

developing countries, therefore, actions must be taken to reduce this problem such as controlling 

the misuse of antibiotics and continuing investigations aimed at the development of drugs from 

natural sources (Austan, 1999). Psidium guajava L. belongs to family Myrtaceae is widely 

recognized as a plant of many herbal medicines. The leaf extract of the plant was found to 

possess analgesic, anti-inflammatory properties, (Nundkumar and Ojewole, 2002) antimicrobial 

(Nair, 2007) hepatic-protective and antioxidant activities (Vyas, 2010). Helianthus annus L 

(family Asteraceae) planted in Pakistan over an area of 61,900 hectares producing 87,100 tons 

annually. The Leaves of H. annus L. have anti-microbial activity against many bacteria 



Journal of Xi’an Shiyou University, Natural Science Edition                                                                      ISSN: 1673-064X  
  

http://xisdxjxsu.asia                                          VOLUME 19 ISSUE 02 FEBRUARY 2023                                     1707-1721 

(Mitscher, 1983). Mentha longifolia L. belongs to family Labiatae. The Mentha longifolia L 

posses various activities, such as antimicrobial and antioxidant (Mimica-Duki, et al., 1999) 

antimycotic (Abou-Jawdah et al., 2002), anti HIV (Amzazi et al., 2003) and anth-elmintic 

(Kozan et al., 2006). The present study aims to check the antibacterial activity of ethanol, 

methanol and n‐hexane extracts of the leaves of Psidium guajava L, Helianthus annus L and 

aerial parts of Mentha longifolia L. growing in Malakand Division Khyber Pakhtunkhwa, 

Pakistan. 

 

2. MATERIALS AND METHODS 

 

2.1  Plant materials collection and identification 

In the present study three medicinal plants species, Psidium guajava, Helianthus annuus  

and Mentha longifolia were collected from different areas of Malakand Division Khyber 

Pakhtunkhwa, Pakistan. The plant species were identified with the help of taxonomists, previous 

available literature (Nasir & Ali, 1970-1989; Ali & Nasir, 1989-1992). 

2.2 Ethno botanical study 

The ethnomedicinal data was collected through face-to-face interviews, group discussion, 

and semi-structured questionnaires. and informants were selected through snowball and free 

listing method (Ghorbani et al. 2011; Jan et al. 2022). All the informants were interviewed in 

their native language (Pashto). The interviews from the male informants were taken in the field, 

Hujra, or Baithaks, and the interviews from female informants were taken at homes. To 

document the present status of traditional knowledge the local herbalists (hakims) were also 

interrogated in their herbal shops 

2.3 Preparation of extract 

The dried undamaged plant parts; leaves and aerial part were selected and grounded into 

coarse powder form through electric blender. Sample (300 gm) of each plant powder was soaked 

in ethanol, methanol and n-hexane as a solvent and regularly shacked for (48 Hours) at 80 rpm.  

The extracts were filtered through Whattman filter paper and dried at 35°C under rotary vacuum. 

The dry extracts were stored at 4°C for further use. 

2.4    Preparation of Extract and Bacterial Strain   
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Serial dilutions (25 mg/ml, 50 mg/ml and 100 mg/ml) of plant extract were carried out. In 

this study, Ciprofloxacin was used as a reference anti-biotic. Two Gram-positive (Bacillus 

cereus, Bacillus subtilis) and three gram-negative (Escherichia coli, Salmonella typhi and 

Pseudomonas aeruginosa) bacterial strains were clinical isolates obtained from the Department 

of Pharmacy, University of Malakand, Chakdara, Khyber Pakhtunkhwa, Pakistan. 

2.5  Growth media  

Nutrient agar media are best growth media for bacteria. The Media was composed of 

Beef extract 3.0g, Agar 15.0g and Peptone 5.0g. One liter media were prepared by dissolving 

40g of nutrient agar in 700ml of distilled water. After complete dissolution, the final volume of 

the media was raised to 1000ml by adding more distilled water. The media were boiled using a 

hot plate. The PH was adjusted to 7.0 at 25ºC, using 0.1M NaOH and 0.1M HCl. The needed 

media and all glassware were sterilized through autoclaving at 15psi at 121 for 20 minutes. 

2.6 Antibacterial activity 

The antibacterial activity of different plant crude extracts was checked through Agar well 

diffusion assay (Cole, 1994; Okeke et al., 2001). Briefly, the 20ml of nutrient agar was plated in 

Petri dishes and allowed to solidify for 30 minutes. Wells of 6mm in diameter and about 2 cm 

apart were punctured in the culture media using sterile cork borers. Five wells (four on the 

periphery and one in the center) were prepared in the agar plates. A drop of molten nutrient agar 

was used to seal the base of each well. The wells were filled with 50μℓ of the extract 

concentration of 25mg/ml, 50mg/ml and 100mg/ml. The wells were filled with 50μℓ (use 

micropipette) of the extract concentration of 25mg/ml, 50mg/ml and 100mg/ml and allow 

diffusing for 45 minutes. In the central well 50μℓ of 90% n‐hexane and 70% methanol was used 

as negative control for respective extracts. A standard disk of ciprofloxacin was used as positive 

controls. The antibacterial activity was also determined for combined plant extract. After holding 

the plates at room temperature for one hour to allow diffusion of the extract in to the agar, they 

are incubated for 24hours at 37˚C. After 24 hours, zone of inhibition were observed, recorded 

and compared with standard (Ciprofloxacin). Each sample was used in triplicate for the 

determination of antibacterial activity. The work was carried out in laminar flow. 
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2. RESULTS 

The ethnomedicinal information of each medicinal plant species, including habit, local 

name, botanical name and  utilization are investigated (Table 1). The ethanol, methanol and 

n‐hexane extracts of Psidium guajava L leaves,  Helianthus annus L. leaves and aerial parts of 

Mentha longifolia L. were screened against five species of microorganism: two Gram positive 

bacteria (Bacillus cereus, Bacillus subtilis) and three Gram negative bacteria (Escherichia coli, 

Pseudomonas aeruginosa and Salmonella typhi) (Table 2). Ethanolic extract was more active 

than the Methanolic and n-hexane extract. The ethanolic extracted was able to inhibit the growth 

of all tested organism while n-hexane extract moderately inhibit the growth of tested bacteria. 

The ethanolic extracts of the plants showed best antibacterial activities. The diameter of 

inhibition zone obtained from selected plant extracts ranges from10.0 to 30.1mm, 8.6 to 27.0mm 

and 10.0 to 20.2mm for ethanolic, methanolic and n-hexane extract. The highest antibacterial 

activity with inhibition zone (30.1mm) at concentration of 100 mg/ml were observed from the 

single ethanolic extract of Psidium guajava L leaves against B. subtilis, also methanolic extract 

of Psidium guajava L showed largest inhibition zone (27.0mm) against E. coli while (23.0mm) 

from n-hexane extract of Helianthus annus L leaves against B.cereus.Thelowest antibacterial 

activity (9.2mm) inhibition zone of leaves of Helianthus annus were observed against 

Pseudomonas aeruginosa at concentration of 50mg/ml andaerial parts of Mentha longifolia L. 

showed 10.0 mm inhibition zone against Salmonella typhi. The extracts compared with the 

standard antibiotic Ciprofloxacin. The antibacterial activities of combined plant extract are 

shown in (Table 3). The combined ethanol, methanol and n‐hexane extracts of psidium 

guajava,Helianthus annus and Mentha longifolia were screened against B. subtilis and S. typhi. 

The diameter of inhibition zone of the combined ethanol, methanol and n‐hexane extracts of the 

three plants ranges from 11.2 to 31.3mm. The largest inhibition zone (31.3mm) was obtained 

from ethanol/ethanol extract of Psidium guajava and Helianthus annus.  
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Table 1: Ethno botanical study of selected medicinal plants 

S/No Botanical name Family Local Name Habit  Medicinal Uses 

1 Psidium guajava Myrtaceae Amrod Tree It is used in treatment of diarrhea, dysentery, gastroenteritis, 

hypertension, diabetes, caries, pain relief, cough, oral ulcers and 

to improve locomotors coordination and liver damage 

inflammation 

2 Helianthus annus  L Asteraceae Nwarparas Herb It is used on snakebites and insect bites, 

Anti-inflammatory,  antitumor,  antigen,  

antipyretic,  reduces high fevers, cough 

flower tea used for lung ailments, sunflower oil used to reduce 

both total cholesterol and low-density lipoprotein (LDL) 

cholesterol and offer antioxidant properties. 

   

 

 

3 Mentha longifolia L Lamiaceae Inaly Herb It is used as a treatment for colic, menstrual disorders, 

indigestion, flatulence, pulmonary infections and congestion, 

headaches, fever, coughs, colds, and urinary tract infections. 
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Table 1: Anti-bacterial Activity of different medicinal plants extract 

 

Plants Name 

 

Solvent 

Con. of Extract     

(mg/ml) 

                 Inhibition zone (mm) (Mean ± SD) 

     Gram positive Gram negative 

 B. subtilis B. cereus E. coli P.aeruginosa S. typhi 

 

 

 

 

Psidium 

guajava L 

 

 

Ethanol 

25.00 18.1 ±  0.4 13.2 ±  0.3 20.5 ±  0.2 15.2 ±  0.2 14.0 ±  0.1 

50.00 17.2 ±  0.1 18.2 ±  0.3 22.4 ±  0.1 20.3 ±  0.2 23.5 ±  0.4 

100.00 30.1 ±  0.1 21.3 ±  0.4 18.1 ±  0.1 22.2 ±  0.3 19.0 ±  0.1 

 

Methanol 

25.00 16.4 ±  0.3 12.3 ±  0.2 14.2 ±  0.1 13.6 ±  0.1 10.5 ±  0.4 

50.00 18.3 ±  0.5 16.2 ±  0.1 18.5 ±  0.2 19.3 ±  0.3 13.2 ±  0.1 

100.00 27.0 ±  0.6 20.3 ±  0.4 25.3 ±  0.3 26.3 ±  0.5 18.5 ±  0.2 

 

n-hexane 

25.00 10.0 ±  0.3 - - - - 

50.00 14.3 ±  0.5 12.0 ±  0.1 12.7 ±  0.5 15.3 ±  0.2 - 

100.00 21.6 ±  .8 18.2 ±  0.4 20.4 ±  0.3 20.3 ±  0.1 - 

 

 

 

 

Helianthus 

annus  L 

 

Ethanol 

25.00 - 15.2 ±  0.2 19.3 ±  0.5 14.2 ±  0.1 13.2 ±  0.2 

50.00 13.1 ±  0.3 11.4 ±  0.5 20.0 ±  0.2 16.1 ±  0.3 14.2 ±  0.2 

100.00 20.3 ±  0.2 20.5 ±  0.2 27.2 ±  0.1 20.4 ±  0.1 18.2 ±  0.3 

 

Methanol 

25.00 16.2 ±  0.1 11.2 ±  0.3 10.4 ±  0.4 - - 

50.00 17.3 ±  0.3 17.3 ±  0.1 15.2 ±  0.4 9.2 ±  0.1 10.3 ±  0.5 

100.00 21.0 ±  0.2 24.6 ±  0.4 22.2 ±  0.3 11.3 ±  0.4 15.3 ±  0.3 

 

n-hexane 

25.00 10.1 ±  0.4 - - - - 

50.00 15.6 ±  0.5 12.6 ±  0.5 18.4 ±  0.3 12.2 ±  0.1 - 

100.00 20.2 ±  0.4 15.0 ±  0.2 21.6 ±  0.1 18.3 ±  0.1 - 
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Mentha 

longifolia L 

 

Ethanol 

25.00 17.4 ±  0.3 14.3 ±  0.4 18.3 ±  0.2 -       - 

50.00 20.3 ±  0.2 14.2 ±  0.2 22.0 ±  0.1 10.1 ±  0.2 - 

100.00 22.2 ±  0.3 20.2 ±  0.5 26.3 ±  0.2 15.2 ±  0.2 10.0 ±  0.2 

 

Methanol 

25.00 15.3 ±  0.3 - 15.2 ±  0.2 8.6 ±  0.2 - 

50.00 18.2 ±  0.4 13.2 ±  0.2 21.5 ±  0.5 13.6 ±  0.5 - 

100.00 23.4 ±  0.2 20.0 ±  0.4 24.4 ±  0.3 17.3 ±  0.1 12.0 ±  0.5 

 

n-hexane 

25.00 - - - - - 

50.00 13.2 ±  0.2 - - 11.4 ±  0.3 - 

100.00 17.1 ±  0.1 - 15.4 ±  0.5 15.1 ±  0.6 - 

 

Ciprofloxacin 

( μg/ml) 

 
25.00 20.2 ±  0.2 18.6 ±  0.1 25.2 ±  0.3 19.2 ±  0.2 17.2 ±  0.5 

50.00 25.3 ±  0.4 22.9 ±  0.2 29.9 ±  0.2 24.1 ±  0.4 22.5 ±  0.3 

100.00 31.1 ±  0.5 26.1 ±  0.4 35.8 ±  0.3 30.4 ±  0.1 26.5 ±  0.2 
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Table 3: Antibacterial Activity of combined plants extract on two bacterial strains 

 

 

Plants Name 

 

Combined plant extracts 

Inhibition zone (mm)             (Mean ±  SD) 

Gram positive Gram negative 

B. subtilis S.  typhi. 

 

Psidium guajava /  Helianthus annus 

Ethanol / Ethanol 31.3 ±  0.2 29.4 ±  0.1 

Methanol / Methanol 28.2 ±  0.2 25.3 ±  0.3 

n-hexane / n-hexane 20.2 ±  0.4 12.3 ±  0.5 

 

Psidium guajava /Mentha longifolia 

 

Ethanol / Ethanol 27.6 ±  0.3 19.5 ±  0.1 

Methanol / Methanol 22.3 ±  0.2 15.4 ±  0.2 

n-hexane / n-hexane 14.3 ±  0.2 18.4 ±  0.2 

 

Helianthus annus /Mentha longifolia 

 

Ethanol / Ethanol 22.2 ±  0.4 16.3 ±  0.5 

Methanol / Methanol 20.2 ±  0.1 24.4 ±  0.3 

n-hexane / n-hexane 18.4 ±  0.2 11.2 ±  0.5 

Ciprofloxacin  100 (μg/ml)  31.1 ±  0.5 26.5 ±  0.2 
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4. DISCUSSION 

The major traditional uses of selected medicinal plant parts were leaves, followed by fruit and 

seeds. Our results are supported by Dolatkhahi et al. (2014) and Kona and Rahman et al. (2016) 

who reported leaves as the major plant part used, followed by fruits. In the present study both 

single and combined extracts of medicinal plants were screened against Gram positive and Gram 

negative bacteria. The results showed that the plant extracts were more active against Gram 

positive than Gram negative bacteria. The single ethanol and methanol extract of plant showed 

best antibacterial activity against both gram positive and gram negative bacteria while that of n-

hexane extract of all the tested plant were inactive against S. typhi. The ethanol leaf extract of 

Psidium guajava showed highest antibacterial activity against all the tested bacteria and high 

inhibition zone were observed against Bacillus subtilis Salmonella typhi which is in consensus 

with (Sanches, et al., 2005) that ethanol: water extracts of leaves stem bark and roots of P. 

guajava showed high activity against the gram-positive bacteria Staphylococcus aureus and 

Bacillus subtilis. The methanolic leaf extract of Psidium guajava was active against both gram 

positive and gram negative bacteria strain and this is in agreement with the report of 

(Abdelrahim et al., 2002) that methanolic extract of Psidium guajava was more effective in 

inhibiting the growth of B. subtilis, S. aureus, E. coli and P. aeruginosa. The n-hexane extract of 

Psidium guajava L. leaves was active against Bacillus subtilis at all concentration but completely 

inactive against Salmonella typhi. The methanolic leaf extract of Helianthus annus L. showed 

highest activity against, Bacillus cereus and E. coli (Sharma et al., 2009) reported that 

Helianthus annuus of methanolic extract showed activity against Bacillus subtilis and 

Escherichia coli. The n-hexane extract of Helianthus annus leaves showed good antibacterial 

activity against Bacillus subtilis, Pseudomonas aeruginosa and Escherichia coli but failed 

against Salmonella typhi. The ethanolic leaf extract of Mentha longifolia exhibited strong 

antibacterial activity against all the tested microorganism (Cushnie et al., 2003). Methanolic leaf 

extrac of Mentha longifolia L. showed good antibacterial activity against Escherichia coli. 

Similar result occurred with (Hafedh et al., 2010) stated that Escherichia coli were the most 

susceptible bacteria to essential oil of Mentha longifolia L. The n-hexane extract of Mentha 

longifolia L. leaves were active against Bacillus subtilis, Escherichia coli and Pseudomonas 

aeruginosa but completely failed against Bacillus cereus and Salmonella typhi. Our result is in 

correlation with (Khurram et al., 2009) previously reported that n-hexane extract of Dodonaea 
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viscosa showed high activity against Micrococcus luteus, Staphylococcus aureus, Pseudomonas 

aeruginosa and Escherichia coli. In addition the largest inhibition zones were observed from E/E 

combined extract of Psidium guajava, Helianthus annus against Bacillus subtilis and Salmonella 

typhi. Abu-Shanab et al (2008) reported that widest zone of inhibition was shown by combined 

E/E extract of Sacropoterium spinosum and Lawsoniainerm is against MRSA strain 2 and 

Pseudomonas aeuroginosa. In the present research, the Ciprofloxacin antibiotic showed highest 

zone of inhibition against the tested bacterial strains. Our result are in line with Ahmad et al 

(2023), they also reported that Ciprofloxacin antibiotic reveled highest activity against the 

bacterial strains. 

3. CONCLUSION 

The aerial parts of menthe longifolia, leaves of psidium guajava and helianthus annus 

showed remarkable antibacterial activity. All the three plants contain active antibacterial 

compounds. It is recommended that further investigation of crude extract is needed to isolate the 

active antibacterial agents which may be used to formulate new and more effective antibacterial 

drugs of natural origin. 
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