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of botanical tar (coming from the trees) has been reported earlier 
[2, 3, 4]. The presence of some alkylphenanthrenes in wood tar 
pitch was reported by Jonsson [5] but Lopez et al. [6] have 
reported the structural analysis of tar obtained after pyrolysis of 
wood. Essential oils from medicinal and herbal plants have also 
been studied for their growth inhibitory property on bacteria and 
viruses [7, 8, 9]. We studied the antibacterial effect of Qutran 
obtained from the dried olive trees which is true representative of 
tar rather using the commercially available product. 

Materials And Methods 

The Qutran preparation was brought in the Research Centre at 
Prince Sultan Military Medical City (PSMMC) formerly known as 
Riyadh Military Hospital in Riyadh, the Kingdom of Saudi Arabia 
from the city of Abha in Asir region. A stock solution of Qutran was 
prepared in dimethyl sulfoxide (DMSO) at a concentration of 
200mg/ml (weight/volume) and stored in dark at room temperature. 
Further dilutions of Qutran were made in either physiological saline 
or phosphate buffer saline (PBS) at pH 7.4 and used in the 
antibacterial experiments. 
Microbial cultures of Staphylococcus aureus(S. aureus, ATCC 
25923), Escherichia coli (E. coli, ATCC 25922), Enterococcus 
faecalis(E. faecalis, ATCC 29212) and Pseudomonas 
aeruginosa(P. aeruginosa, ATCC 27853) were purchased from 
Microbiologicals, Inc. MD, USA. The S. aureus (MRSA positive 
strain #12498) was obtained from the Department of Laboratory 
Medicine, (PSMMC) in Riyadh, Saudi Arabia. Stock cultures of 
these microorganisms were prepared in Brain Heart Infusion (BHI, 
Scharlau Laboratory, Barcelona, Spain) broth containing 50% 
glycerol and the aliquots were kept frozen at -400C for future use.  

Colony Forming Unit (CFU) counts 

Bacterial cultures were grown in BHI broth for 24h and centrifuged 
at 2000xg for 10 minutes to get the growing bacteria in the pellet, 
which was suspended in fresh broth. The optical density of these 
cultures was adjusted to 0.5 McFarland Standard. One log dilutions 
of the bacterial cultures were prepared in sterile physiological 
saline and equal volumes were mixed with various dilutions of 
Qutran taken in micro centrifuge tubes. Reaction tubes were 
vortexed to mix the content and incubated for 6 and 24h in a 370 C 
incubator. The control cultures were incubated with the diluent only 
that contained the highest concentration of DMSO (2.5%). All of 
these tests were conducted in triplicates.  
After the prescribed incubation time of 6 and 24h, an aliquot from 
control and each concentration was removed and log dilutions 
were made in physiological saline. The 100øl inoculum of different 
dilutions were used to inoculate the BHI agar plates in triplicate and 
spread with the help of  L-shaped glass rod and a plate rotator 
(plate turn table). Plates were incubated and the CFU were 
counted after 48h of incubation.  

Disk and Agar diffusion 

The disk diffusion assay was based on the procedure of Kirby-
Bauer [10]. Six millimeter disks were cut from filter paper (Trans-
Blot filter paper, Bio-Rad Scientific, CA. USA) using a paper punch 
and sterilized for 15minutes at 1210C. Container with filter disks 
was left in drying chamber and then used in assay. After spreading 
24h old bacterial inoculum, disks soaked with various 
concentrations of Qutran were placed and plates were incubated 
for a maximum of 48h.  Zone of growth inhibitions were recorded at 
24 and 48h.  
Pour plates method was used in the agar diffusion procedure, with 
a slight modification of Barry and Brown method [11]. Molten agar 
was kept at 450C in a water bath and 100øl of inoculum were 
added in the tubes containing 15ml of agar. Plates were poured 
and once the agar was solidified, they were left at the refrigeration 
temperature for 2-3hours. A dedicated agar punch was used to cut 
holes and then filled with different concentrations of Qutran. Middle 
well (control) received only the saline containing the highest 
concentration of DMSO used with the test reagent. After incubation 
for 48h, the zones of growth inhibition were recorded.   

Results 

Effect of Qutran on Gram Positive Bacteria 
(Quantitation of CFU through the microdilution 
procedure) 

Exposure of S. aureus (MRSA positive), S. aureus (MRSA 
negative) and E. faecalis cultures to various concentrations of 
Qutran revealed the antibacterial effect of Qutran in 6 and 24h of 
incubation. Within 24h of incubation, no bacterial colonies were 
observed with 0.3mg of Qutran/ml.  Relatively it was highly 
bactericidal on E. faecalis where the minimum bactericidal 
concentration (MBC) of Qutran was observed to be < 0.3125 
mg/ml. The Qutran preparations showed almost identical 
bactericidal effect on S. aureus and MRSA strains (Fig1. A-C). 

Effect of Qutran on Gram negative bacteria (CFU 
counts) 

E. coli and P. aeroginosa were exposed to Qutran dilutions and the 
growth was checked by the dilution methods of counting colonies 
after 6 and 24h of exposure. No growth was observed after 6h of 
incubation with 2.5mg of Qutran but at lower concentration decent 
number of CFU were recorded. Figure 2A and B, shows the 
bactericidal effect of Qutran on E. coli and P. aeruginosa cultures.  

Agar and Disk Diffusion 
Table 1 and 2 demonstrate the numerical values of the disk and 
agar diffusion procedure respectively. The zones of bacterial 
growth inhibition are pronounced in both the procedures. Gram 
positive organisms show larger zones of growth inhibition 
compared to Gram negative organisms. The concentration of 
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Qutran less than 500øg/well was not effective in showing the zones 
of growth inhibition with Gram negative bacteria. 

Discussion  

Our results using three different end points (CFU counts, disk, and 
agar diffusion procedures) consistently show the bactericidal effect 
of Qutran on pathogenic bacteria and these three end points show 
concordance in this study. Its medicinal use is limited to either in 
production of tar-based shampoos or in folklore medicine. Little use 
has been in making candies and some use in Sauna baths.  There 
are some studies in finding out the components in pine-wood tar [5, 
6]. Although it is suggested that it is highly antibacterial but not 
many references are available.  Brockowet al. [12] reported the 
effect of tar solution (liquor carbonis detergents) on the reduction of 
S. aureus colonized on human skin. The growth inhibitory effect of 
bamboo charcoal obtained by pyrolysis in absence of air and made 
composite with silver on S. aureus and P.aeruginosa was reported 
by Yang et al. [13]. To the best of the authorÊs knowledge no study 
has been reported so far where the anti-bacterial role of the Qutran 
preparation originating from olive trees was documented. The close 
studies that we could find was the antifungal effect of coal tar gel 
on Malassezia furfur [14] and antibacterial effect of the various 
extracts of tar by organic solvents [15].  The bacteriostatic effect of 
wood tar was also reported byVeijola and Mustakallio over five 
decades ago [16]. Skin diseases including psoriasis have been 
treated successfully with pine tar [17, 18, 19] while it was also 
proved useful on wound healing [20]. 
The northern region of Saudi Arabia has a multitude of herbal 
plants used in the folklore medicine. The word of mouth made us to 

explore the anti-bacterial effect of Qutran preparation which the 
people have been using for the treatment of cariogenicity and also 
on animals to treat the scabies in sheep and camels. Sometimes 
they use Qutran to rub on dentine to get relief from pain and also 
when the tooth needs to be extracted.  The local inhabitants were 
requested to provide various samples of Qutran but we were able 
to receive only one, which we have used in this study.  Three 
different end points like the colony forming unit counts, agar and 
disk diffusion procedures were chosen to elucidate the antibacterial 
effect of Qutran preparation [21, 22]. The antibacterial effect of 
Qutran on three Gram positive and two Gram negative bacteria has 
been described in this study.  By using the most common 
pathogens, it is fully acknowledged that the preparation has 
certainly a good potential to be used as a medicament for 
antibacterial therapy and in particular on Gram positive bacteria. 
The Gram negative bacteria like E. coli and P. aeruginosa were 
less sensitive to the bactericidal dose of Qutran. Research is 
underway to know its effect on yeast and possibly on viruses but at 
the same time its safety, toxicity and adverse effects in vivo needs 
to be addressed. The biocompatibility of Qutran also has a 
premium concern that needs to be analyzed  as soon as possible 
although it is possible mutagenicity and clastogenicity has been 
ruled out in one study from pine-tar resins [23].  
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