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Abstract  

 

Background:  Because of the severity of this bacteria and the deaths it causes due to its severity and resistance to 

many antibiotics, we searched for alternatives to plant extracts, such as the miswak, as an inhibitory factor for it, 

given the effective compounds it contains. 

Methodology: A large collection of miswak sticks was collected.(1) The sticks were dried in an oven at 45°C for 

four days and then cut into discs or ground into a fine powder using a grinder.(3) Miswak extracts were prepared 

by adding 40 g of miswak powder to 200 ml of solvent (water, ethanol) in a sealed vessel and then soaking at 

room temperature for 48 h. (4)The solvents were filtered using Whatman No. 1 filter paper and left to evaporate in 

an oven at 40°C for 48 h. The dried extracts were considered 100% pure and were used to prepare different 

concentrations using the same solvents (40, 80, and 160 μg/ml).  

Results: The results   show a concentration-dependent antibacterial effect of aqueous Miswak extract against S. 

aureus and P. aeruginosa. As the concentration increased from 40 to 160 μg/ml, the inhibition zones significantly 

expanded for both bacteria, indicating enhanced antibacterial activity. For S. aureus, the zone increased from 9 

mm to 17 mm, and for P. aeruginosa, from 7 mm to 13 mm, with all p-values < 0.05 compared to the reference 

concentration (40 μg/ml), confirming statistical significance. The positive control (Amikacin 100 μg/ml) produced 

larger zones (22 mm and 25 mm respectively), but the extract at 160 μg/ml still showed notable inhibition, 

especially against S. aureus, suggesting that the aqueous extract contains active compounds with effective 

antibacterial properties. The stronger response against S. aureus than P. aeruginosa may be due to structural 

differences in bacterial cell walls, where the Gram-positive nature of S. aureus makes it more susceptible to plant-

derived antimicrobials. 
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1. Introduction  

 

The arak tree, or toothpick, Salvadora persica, is an evergreen tree or large shrub, ranging in height from 2–7 

meters, and belongs to the Salvadoraceae family.(1) Its trunk is short with a dense crown of branched branches.(2) 

Its leaves are small (3–5 cm long), oval, thick, leathery, and light green in color.(3) Its flowers are small (3–5 mm 

in diameter), greenish-white or yellowish in color, and gathered in terminal clusters.(4) The Siwek is a natural stick 

the size of a pencil, 15 to 20 cm long and 1 to 1.5 cm in diameter.(5) It is extracted from the arak tree, also known 

as Salvadora persica, or the toothbrush tree Chewing sticks are also made from various plants in countries where 

the arak tree is not found, such as orange trees and olive trees, but the Salvadora persica remains the most 

commonly used for making toothpicks.(6) The arak tree is an evergreen tree that grows as a small tree or shrub 

with a twisted trunk.(7) It reaches a maximum height of 3 meters, and its diameter is usually no more than one 

foot.(8) Its leaves are small, round, succulent, and somewhat thick.(9) Its flowers are fragrant with a strong scent, 

and its fruits are very small and edible, both fresh and dried.(10) Siwak sticks are usually made from the roots of 

the arak tree, although they are sometimes made from the stem and branches.(11) The miswak fights tooth decay 

and prevents cavities.(12) Tooth decay occurs as a result of the erosion of the enamel layer covering the teeth. 
(13)This is caused by bacteria that use sugar and starch from food to form acid that eats away at the enamel, leading 

to cavities and tooth decay.(14) The benefit of using the miswak is that it increases the production of saliva in the 
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mouth.(15) Saliva prevents the buildup of acids that damage the enamel layer, the miswak prevents the buildup of 

tartar and plaque.(16) Plaque is the colorless layer of bacteria that accumulates on the gums and teeth, later forming 

tartar, which causes most oral problems, such as tooth loss and gum disease.(2) Regular brushing with the miswak, 

with its antibacterial properties, helps prevent plaque, tartar, and plaque buildup. 

 

2. Methodology 

 

A large collection of miswak sticks was collected.(1) The sticks were dried in an oven at 45°C for four days and 

then cut into discs or ground into a fine powder using a grinder.(3) Miswak extracts were prepared by adding 40 g 

of miswak powder to 200 ml of solvent (water, ethanol) in a sealed vessel and then soaking at room temperature 

for 48 h. (4)The solvents were filtered using Whatman No. 1 filter paper and left to evaporate in an oven at 40°C 

for 48 h. The dried extracts were considered 100% pure and were used to prepare different concentrations using 

the same solvents (40, 80, and 160 μg/ml). 

 

3. Isolation and identification of Staphylococcus aureus 

 

Staphylococcus aureus was isolated and identified from samples taken from patients suffering from wound and 

burn infections.(5) Initial enrichment medium, peptone water, was used to culture the samples using a sterile 

catheter. The samples were then incubated for 24 hours at 37°C to promote bacterial growth.(7) Following 

enrichment, the samples were cultured on mannitol salt agar (MSA), a selective and differential medium used for 

the isolation of Staphylococcus aureus.(3) This selective medium is based on its ability to tolerate high salt 

concentrations (7.5%) and mannitol fermentation, which results in a yellow color change due to acid production.(4) 

Colonies with characteristic characteristics were collected and subjected to a series of diagnostic tests, including 

microscopic examination after Gram staining, where the bacteria appeared as Gram-positive balls arranged in 

clusters.(6) The catalase test was also performed, which showed bubbles indicating the presence of the enzyme, in 

addition to the coagulase test, which is an important indicator for diagnosing S. aureus, as it showed clots in rabbit 

plasma within a short period of time, which confirmed the bacterial identity of the isolate. 

  

4. Isolation and identification of pseudomonas aeruginosa   

 

Pseudomonas aeruginosa was isolated and identified from clinical samples taken from patients suffering from 

various infections, particularly those associated with wounds and burns. Immediately after collection, the samples 

were transported to the laboratory under sterile conditions and then cultured on MacConkey agar and cetrimide 

agar. The latter is a selective medium that promotes the growth of P. aeruginosa and inhibits the growth of other 

bacteria, thanks to its cetrimide content, which inhibits the growth of unwanted organisms. The culture media 

were incubated at 37°C for 24–48 hours. After incubation, colony growth was evaluated for color, odor, and 

morphological characteristics. The colonies exhibited a bluish-green color resulting from the production of 

pyocyanin, as well as a characteristic grape-like odor. Suspect colonies were selected and subjected to microscopic 

examination after Gram staining, where they appeared as Gram-negative bacilli. A series of biochemical tests were 

performed to confirm the identity, including the oxidase test (positive), nitrate test (complete reduction to 

nitrogen), and growth at 42°C, which are characteristic of P. aeruginosa. 

 

5. The antibacterial activity of aqueous and alcoholic extracts of Salvadora persica  

 

The antibacterial activity of aqueous and alcoholic extracts of the toothpick (Salvadora persica) plant was 

evaluated against bacterial isolates using concentrations of 40, 80, and 160 μg/ml.(3) The extracts were prepared 

using the cold-soak method, whereby the plant parts were dried, ground, and then soaked in distilled water and 

70% ethanol, respectively, for 72 hours under continuous shaking.(6) The suspensions were then filtered and dried 

under reduced pressure. The dry extract was redissolved to obtain the desired concentrations.(2) The biological 

activity was tested using the disk diffusion method, whereby paper discs were loaded with a specific amount of 

each concentration and seeded onto previously prepared Mueller-Hinton agar media containing the target bacterial 

isolates.(1) The plates were then incubated at 37°C for 24 hours, after which the diameters of the zones of inhibition 

were measured in millimeters. 

 

6. Result and Discussion 

 

Effect of Aqueous Miswak (Salvadora persica) Extract on Bacterial Growth  



 

 

 

 

NIU Journal of Health Sciences 

 

99  

 

The results in Table 1 show a concentration-dependent antibacterial effect of aqueous Miswak extract against S. 

aureus and P. aeruginosa. As the concentration increased from 40 to 160 μg/ml, the inhibition zones significantly 

expanded for both bacteria, indicating enhanced antibacterial activity. For S. aureus, the zone increased from 9 

mm to 17 mm, and for P. aeruginosa, from 7 mm to 13 mm, with all p-values < 0.05 compared to the reference 

concentration (40 μg/ml), confirming statistical significance. The positive control (Amikacin 100 μg/ml) produced 

larger zones (22 mm and 25 mm respectively), but the extract at 160 μg/ml still showed notable inhibition, 

especially against S. aureus, suggesting that the aqueous extract contains active compounds with effective 

antibacterial properties. The stronger response against S. aureus than P. aeruginosa may be due to structural 

differences in bacterial cell walls, where the Gram-positive nature of S. aureus makes it more susceptible to plant-

derived antimicrobials. 

 
Table 1: Effect of Aqueous Miswak (Salvadora persica) Extract on Bacterial Growth  

Concentration (μg/ml) 
Inhibition Zone (mm) – S. 

aureus 

p-value (S. 

aureus) 

Inhibition Zone (mm) – P. 

aeruginosa 

p-value (P. 

aeruginosa) 

40 9 Reference 7 Reference 

80 13 0.01 10 0.03 

160 17 0.0008 13 0.005 

Amikacin (100 μg/ml) 22 0.001 25 0.0005 

 

Effect of Ethanolic Miswak (Salvadora persica) Extract on Bacterial Growth  

 

Table 2 shows that the ethanolic extract of Salvadora persica effectively inhibits the growth of Staphylococcus 

aureus and Pseudomonas aeruginosa in a concentration-dependent manner. At the lowest concentration (40 

μg/ml), inhibition zones were 11 mm for S. aureus and 9 mm for P. aeruginosa, serving as reference points. 

Increasing the concentration to 80 and 160 μg/ml significantly enlarged inhibition zones for both bacteria (p-

values < 0.05), reaching up to 20 mm for S. aureus and 16 mm for P. aeruginosa at the highest concentration. 

Compared to the standard antibiotic Amikacin (22 mm and 25 mm respectively), the ethanolic extract at 160 μg/ml 

showed substantial antibacterial activity, approaching Amikacin’s effect especially against S. aureus. This 

suggests that ethanol extraction enhances the yield or potency of antimicrobial compounds from Miswak. The 

stronger inhibition against S. aureus again reflects the greater susceptibility of Gram-positive bacteria due to their 

less complex cell wall structure compared to Gram-negative P. aeruginosa. 

 
    Table 2: Effect of Ethanolic Miswak (Salvadora persica) Extract on Bacterial Growth  

 

Concentration (μg/ml) 

Inhibition Zone (mm) – S. 

aureus 

p-value (S. 

aureus) 

Inhibition Zone (mm) – P. 

aeruginosa 

p-value (P. 

aeruginosa) 

40 11 Reference 9 Reference 

80 15 0.02 12 0.03 

160 20 0.001 16 0.0008 

Amikacin (100 μg/ml) 22 0.04 25 0.0004 

 

 Effect of Miswak (Salvadora persica) Extract on Pyocyanin Production by Pseudomonas aeruginosa 

 

Table 3 demonstrates that both aqueous and ethanolic extracts of Salvadora persica reduce pyocyanin production 

by Pseudomonas aeruginosa in a dose-dependent manner. The optical density (OD) at 520 nm, reflecting 

pyocyanin levels, decreased significantly as extract concentrations increased. At 40 μg/ml, the ethanolic extract 

inhibited pyocyanin production by 30%, compared to 15% for the aqueous extract, indicating greater potency. The 

highest concentration (160 μg/ml) of the ethanolic extract reduced pyocyanin by 82%, significantly more than the 

aqueous extract’s 57%. All reductions were statistically significant compared to the positive control (p < 0.05), 

confirming that both extracts effectively suppress this virulence factor. This suggests that bioactive compounds in 

Miswak interfere with quorum sensing or metabolic pathways involved in pyocyanin synthesis, with ethanol 

extraction yielding a stronger inhibitory effect. 
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Table 3: Effect of Miswak (Salvadora persica) Extract on Pyocyanin Production by Pseudomonas aeruginosa 
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Extract Type Concentration (μg/ml) OD at 520 nm Inhibition (%) p-value (vs. control) 

Aqueous 40 0.55 15% 0.04 

Aqueous 80 0.39 38% 0.01 

Aqueous 160 0.27 57% 0.0009 

Ethanolic 40 0.42 30% 0.03 

Ethanolic 80 0.25 55% 0.0008 

Ethanolic 160 0.11 82% 0.0001 

Positive Control (No Extract) — 0.65 0% Reference 


