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INTRODUCTION 
 
 Although pharmacological industries have succeeded in many novel antimicrobials during last decades yet, it developed 

resistance in microorganisms [1]. Medicinal plants may be the best source for obtaining different traditional medication 

worldwide [2]. The extracts of plants are of prime importance as having remarkable biological properties [3-5]. Commiphora 

gileadensis (syn. C. opobalsamum) commonly known as Arabian balsam tree/shrub which belongs to family Burseraceae. It is 

very important aromatic shrub native in the suburb of the Red sea, including Saudi Arabia, Sudan, Yemen, Oman and few other 

countries of this region [6]. Carl Linnaeus was the first to discover C. gileadensis from Yemen and named as “Balm of Gilead”  

[7]. The plant is very useful in perfume industry [8]. Different parts like wood, bark, seeds, extract [9] as well as plant sap [10] 

of the plant has frequently been used in pharmaceutical industries. Apart from aromatic properties therapeutic activities of the 

balsam plants have also been reported. Essential medicinal balms were obtained from oil containing balsam sap [10].  Sap of 

balsam is worthy in treatment of cerebral pains as discussed by [10].   

Research on antimicrobial properties of plants has raised the attention to produce natural and eco-friendly source that may be the 

alternate for synthetic antimicrobial compounds [11]. Keeping in view the resistance of bacteria against antibiotics, different 

plant extracts antimicrobial properties may be investigated against a wide range of bacteria which may lead to novel classes of 

natural antimicrobials for the control of infections [12]. Regarding antibacterial activity, the crude methanolic extract of C. 

gileadensis revealed significant results against E. Coli and Bacillus cereus with a low IC of 62.5 μg/ml [9]. Due to excellent 

medicinal properties of this plant it is an active ingredient in most of the therapeutic medicines. For example, as a germicide 

dried bark is placed on wounds, while powdered balsam bark extract is applied as a useful remedy for different skin diseases like 

aggravation and dermatitis [13]. Hypotensive influence of C. gileadensis has also been noticed; effecting muscarinic cholinergic 

receptors of the mind when extract of plant taken orally, conclusively, creates hypotensive condition similar to the effect of 

atropine sulfate (1-4 mg/kg). 

Moreover, the people of Arab use the leaves of balsam plant as pain killer, purgative and diuretic agent [3]. The extract of the 

plant has also been investigated on rats against tentatively delivered stomach ulcers which showed positive results. As discussed 

earlier that high dose of C. gileadensis extract shows positive impact against bacterial growth. Hence, it is worthy to switch over 

new methods of utilizing plant extract against bacterial growth inhibition. The effective way to use plant extract is to manipulate 

with metal nanoparticles (NPs). Metal nanoparticles have effectively been used in most of the studies regarding to different 

scientific fields [14-16]. The study aimed to investigate antibacterial effect of balsam methanolic extract against Klebsiella 

pneumonia that is isolated and identified from Jeddah Saudi Arabia. 

MATERIAL AND METHODS 

Abstract 
Many pathogenic bacteria become resistant towards drug due to its extensive usage. The aim of the study was to evaluate 

methanolic extract of balsam that has the ability to kill bacteria as well as environment friendly. Pathogenic bacteria was 

isolated from restaurant and was identified as Klebsiella pneumonia using 16s rRNA sequencing. Well diffusion method was 

used for the determination of antibacterial activity of Methanolic balsam extract. Results show that balsam has significant 

antibacterial activity with 18 mm zone of inhibition at concentration of 100 µg/ml. The extract may contains some active 

compound that has the ability to penetrate the cell membrane and kill Klebsiella pneumonia. This plant extract can be used as a 

biocontrol agent to clean the environment from Klebsiella pneumonia.  
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Pathogenic Bacteria Culturing  

Klebsiella bacteria as a model microorganism was isolated from a specific location in Jeddah, Saudi Arabia. Further, the 

bactericidal activity of balsam extract was evaluated on the microorganism. These pathogenic bacteria were cultured on nutrient 

agar (Sigma Aldrich-70148). The media comprises of different composition of Peptones (5g/L), yeast extract (2g/L), meat 

extract (1g/L), sodium chloride (2g/L) and agar (15g/L) in deionized water. After preparation and autoclaving the media was 

transferred into plates and after solidification of media bacterial cells were inoculated in culture plates. 

   

Antibacterial Assessment  

The bacterial activity of balsam plant extract was recorded by using colony forming unit (CFU). Nutrient broth and balsam plant 

extract was taken in 10 ml tube and 100 µl of Klebsiella was added to the mixture. Then the tubes were incubated for a period of 

24 hours at 35  C temperature. Then after dilution, the samples were spread on nutrient agar plates. The plates were incubated for 

24 hours in order to determine colony formation through colony counter. The experiment was replicated three times.   

 

Balsam extraction 

Balsam plant extracts were obtained by using highly efficient method. The plant samples were obtained from Baddar and 

Madina region of Saudi Arabia. The plant samples were then grounded in the mortar by using liquid nitrogen and then magnetic 

stirrer was used for 48 hours. Finally, the solution was filtered using filter paper. The whole procedure took one week to 

accomplish. 

 

RESULTS AND DISCUSSION 

 

Plants contain bioactive secondary metabolites that has the ability to kill bacteria and fungi. They include alkaloids, terpenoids, 

flavonoids and tannins [17]. The flexible, strong, young stems or roots of Commiphora gileadensis (Balasm) is common in the 

Saudi Arabian region and the Middle East. They are used traditionally for cleaning the teeth's in Saudi Arabia including all 

Muslim countries. Klebsiella pneumonia was identified using 16s rRNA gene sequencing. The sequence of this pathogenic strain 

was submitted to NCBI. An accession number (MK629240) was given to our bacterial isolate by GenBank. Similar studies also 

show that Klebsiella is identified using 16s rRNA sequencing [18-19].  C. gileadensis were collected and extracted with 

methanol and screened for their antimicrobial activities against k. pneumonia. The antibacterial activity of the selected plant 

extract is recorded in Table 1 and Figure 1. Treatment of the selected pathogenic strain with different concentration of antibiotic 

is shown in Table 2. The bacteria were sensitive against three antibiotics but resistance against six other antibiotics with different 

concentration. Different concentration of the extract ranging from 20 µg/ml, 30 µg/ml, 50 µg/ml, 70 µg/ml and 100 µg/ml were 

used in this study. At 20 µg/ml no inhibition zone was recorded. The maximum inhibition zone was recorded at concentration of 

100 µg/ml extract. The diameter of inhibition zone at this concentration was 18 mm.  

 

Table 1.  Treatment of Klebsiella pneumonia Different concentration of balsam extract. 

 

 

 

 

 

 

 

Table 2. Antibiotic disc showing resistance against Klebsiella pneumonia 
Antibiotics Chloramphenicol 

Green 

Erythromycin 

Red 

Fusidic Acid 

Dark green 

Oxacillin 

white 

Novobiocin 

lilac 

Penicillin 

pink 

Streptomycin 

white 

Tetracycline 

brown 

concentration 25 µg 5 µg 10 µg 5 µg 5 µg 1 unit 10 µg 25 µg 

Resistance - + + + + + - - 

(+) Resistance (–) sensitive 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1. Show the bactericidal activity of balsam extract. Control with eight different antibiotics, (B) Treated with different 

concentration of balsam extract. 

 

K. pneumoniae Concentration 

1 2 3 4 5 

20 µg/ml 30  µg/ml 50  µg/ml 70  µg/ml 100  µg/ml 

Disc diameter 0.0 5.5 7 12 18 

https://www.ncbi.nlm.nih.gov/nuccore/MK629240
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