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Abstract

A crude resinous exudate from Pistacia lentiscus related Pistocia khin.iuk tree distributed in
Kurdistan mountains has been used focally in curing some lesions including burns. The preparation
solved in 507o ethanol and diluted by distillecl water was appearecl to have antibacterial activity. The
minimum inhibitory concentration (MIC) of the resin by well diffusion agar for Strtphylococcus outeus
was 50 pglml and with no effect on P. aeruginosa. By dilution broth method, MIC was 125 pglml for S.

Qureus and 500 pglml for P, oeruginosa.The killing effect against P. oeruginoso occurs also by the solvent
507o ethanol which revealed that resin has no effect on this species. The minimum bactericidal
concentration was the same of MIC for both species. The effect of resin was not belonged to phenot only
that the MIC of phenol by well diffusion agar was lower than resin for s. aureus,
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{ntroduction
'fhe nrastic tree Pistacia khinjuk is an

svergreen bush belongs to the family

Anacaradiaceae, it is widely distributed in

the Kurdistan region of [raq, its height is

about 3*7mt\. f. khiniat stems excrete an

exudate whenever it cut, this exudate has a

common Kurdish synonym (beneshta tal;

gum) and used as focal therapy to treat burns

and stomach ulcer. The exudate is looking

like that of the Mediterranean related species

Pistacia lentiscus which some work was

done on it. The resinous exudate is

concentrated to form mastic gum has been

used as food flavor and shown to have

therapeutic effect against some lesions. In

Iraq, P. lentiscus and P. khinjuk mastic has

much used to flavor the locally produced

date-spirit (Araq) commonly known as
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mastakitll. It has been documented as food

preservative in ancient works of Greece,

Rroman and Arabian physicians' authersl2l, it

has antioxidant propertiest3l. The most

literatures have been related with mastic

rather than preconcentration resinous

exudate. Mastic has been used in Spain as

cure for hypertensiontal, healer for the relief

of upper abdominal discomfort, gastralgia,

dyspepsia, peptic ulcerts' 6l and duodenal

ulcer healingl'1. Th. in vitro antimicrobial

activity of the whole plant extract of P.

lentiscus against bacteria and fungi has been

reported to be effective on Sarcina lutea,

Escherichia coli, Candida albicans, Candida

parapsilosis, Tarulopsis glabrata and

Cryptococcus naotomororlrl. The essential

oils of P. lentiscus has been shown to be

effective on two gram-positive bacteria

Sta;thyiocaetus {rw?'eqs and Staphylococcus

epklermidis, fbur gram-negative bacteria

Es*herichta cali, Enterobacter cloacae,

Klr:h"riel{u pneunwniae and Pseudomonas

aeruginosa as well as the pathogenic fungi

Candida albicans, Candida tropicals and

Torulopsis glabrata tel and Trichophyton

mentagrophytestrol. This study aimed to

investigate the minimum inhibitory and

bactericidal concentrations of P. khiniuk

resin for two pathogenic bacterial isolates

Staphylococctt.s aureas and Pseudomonas

aeruginosa.

Muterisls snd Methods

Test organism: Two pathogenic isolates of

Staphylococcus aureus and Pseudomonas

aerugino.sa were isolated from burn cases of

inpatients in SLrlaimani Teaching Hospital.

A mature tree in Hawraman district

mountains was identified as Pistacia khinjuk

according to "The Flora Of lraq"[ll. Cut of a

few millimeters into the trunk of the tree was

made in July 2001 starting from the lower

parts upwards. This process was done at

weekly intervals over 5 to 6 weeks. The resin

was collected aseptically in clean dark glass

containers with wide opening. Containers

were preserved in refrigerator. A stock

solution of resin (500 pglml) was prepared

in 50Yo ethanol with shaking in water bath at

60oC for two minutes till homogeneous

solution was obtained. Final serial dilutions

were prepared in distilled water; the

preparations were sterilized by filtration

through A.45 Miltipore filter. Equivalent

concentrations of phenol were prepared in

distilled water. The resin and phenol

concentrations were used to determine the
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minimum inhibitory concentration (MIC) added to the first well of microdilution plate

and the serial twofold dilutions from the

stock solution were performed discarding the

final l0Optl. The last well contained broth

with no drug used as control. A suspension

organism grown for 24 h. at 37oC (lpr! was

added to each well containing the drug and

to the control well. The final concentration

of each microorganism in every well was lx
105 CFU/ml. Plates were sealed with

transparent acetate and incubated at 37oC

under atmospheric conditions for up to l8 h.

The minimum inhibitory concentration

(MlC) was defined as the lowest

concentration of drug that inhibited visible

growth after 18 h. The minimum bactericidal

concentration (MBC) was determined by

monitoring the subculture of the tubes

showing no growth on plates of Brain-Heart-

infusion agar (BHIA) without drug. The

(MBC) was defined as the lowest

concentration of drug that inhibite d 999% of

the growth in subcultures.

Results

By well diffusion agar, the minimum

inhibitory concentration (MIC) of the resin

and phenol has been shown in (table 1). For

S. aureus, resin was showed to have MIC at

quantitatively by a well diffusion agar

method derived from the agar diffusion

method employed for the estimation of
penicillin in plasmalrrl, also the MIC and the

minimum bactericidal concentration (MBC)

were determined by dilution broth

rnethodtr2l. The well diffusion method was

done using Muller-Hentone agar (oxoid)

poured in duplicated sterile petri dishes

(9.0cm diameter) were made in agar then

seeded by heavily streaking in all directions

of the test organism. Wells (5mm diameter).

50pl of the resin was added to each well, the

same was done with phenol preparation.

Also 50pl of pure undiluted resin were

applied. All plates were incubated at 37oC

tor l8 h.; the inhibition zone was measured

r:, rfu* rnean radii diarneter in millimeters of
;i:ltr z0ne around rvells" 'Ihe minimum

i:.lllibitory concentration was identified as the

lo*'est consentration sholveel clear zone. The

mininrrrrn inhibitory eoncentration (MIC)

iind the minimum bactericidal concentration

(MBC) were also measured for the two test

organisms according to the NCCLS

reference methodtl2l which described by Iauk
t8l. A 100p1 of lsosensitest broth (oxoid) was
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Table 1: The minimum inhibitory concentration (MIC) of phenol and Pistacia khinjuk resin
for S. aureus and Psidomonas aeruginosa by welldiffusion agar.

50 pglml while that of phenol was ll0
pglml. The lowest concentration of resin

showed inhibition but the higher ones (110-

250 pg/ml) were with no killing effect. For

P. aeruginos4 resin shown no effect within

S3, diluiion broth rnethod (table 2), resin

slr*wed MICI fmr S. erureus at X25 pglml, this

c,.u'rq;eritration contained tZ.5 % ethnol as

s*ivent which w;rs not the MIC for S. aureus.

'I'he Mltl of ethano! {or S. aureus was 25 Yo.

The MIC of resin for P. aeruginosawas 500

pg/ml, the concentration which contained 50

all concentrations used (50-500 pglml)

whereas phenol seen to have MIC at 120

pg/ml.

% ethanol which in turn appeared to be the

MIC for P. aeruginoso. On subculturing the

tubes on Brain-Heart Infusion Agar without

drug, the MBCs of both ethanol and resin for

two test organisms were the same of MIC

that tubes showed no visible growth were

shown to have no growth also on BHIA.

Phenol concentration
(Pg/ml)

Inhibition zone (mm) Resin Inhibition zone (mm)

S, tureus P, aeruginosa concenrrauon
{uplml)

S. aureus P. aeruginosa

50

100

110

120
130

140
ls0
200
250
s00

5.0
5.0

30.0
lJ.5
29.5
30.5
32.s
34.0
35.0
36.0

5.0
5.0
5.0

28.0
30.0
31.0
31.0
33.0
35.0
35.0

50

t00
ll0
120

130

140

150
200
250

500

8.0
6.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
6.0

5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
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Table 2: The minimum
concentration (MBC) of P.

aeruginosa using the dilution

inhibitory concentration (MIC) and

khinjuk resin and its solvent (ethanol)
method ofNCCLS, 1992.

minimum bactericidal
for S. aureus and P.

Ethanol
/o

*Viable CFtl/ml on BHLA Resin
concentration

{uslml)

Viable CFU/ml on BHIA

S. uureus P, aeruginosa S. atreus P. aeruginosa

**control

0.77
t.56

3.12 5

6.25
12.5
,<
50

0.5 x 106

42 x 103

JJ x 103

1.0 x 103

0.15 x 103

0.05 x 103

0.0
0.0

0.7 x 10"
45 x 103

44 x 101

2.0 x 103

2.0 x 103

1.0 x 103

0.3 x l0l
0.0

**control

7.7
15.6

31.2 5

62.5
125
250
s00

0.5 x l0o
15.7 x 101

13.5 x 103

14.3 x 103

5.1 x 103

0.0
0.0
0.0

0.7x.
20.2 x
18.0 x
18.5 x
17.0 x
20.0 x
15.5 x

0.0

00

t0l
t03

t03

t03

102

t02

*: The count was achieved for alltubes inch,rded in MIC test.
**:Control for both treatments (ethanoland resin) is the broth with no drug.

Discussion
The parts of Pistacia spp. especially P.

lenticus have been used focally in remedy for

some lesions. The aerial paft has traditionally

been used in the Mediterranean area of Spain

as a popular cure for hypertension and the

lyophilized aqueous extract produced

definite hypotensive effect in anaesthetized

nonnotensive rates[4|. The mastic of Pistacia

has also been used in curing different lesions

of which is burns in our country, for this

reason we used S" aureus and P. aeruginosa

as model organisms due to their participation

in burn inflammations.
It was appeared that resinous exudate of P.

khinjuk has antibacterial activity against ,S.

aureus but not P. aeruginosa by the two tests

used, well diffusion agar and dilution broth

method. The aerial part extracts have been

repofted to have activity in different levels

similar to those of other vegetable extr^^'
79

such as the ajoene fraction of Alliurn sativ,

(garlic) l'31. It was active on bacteria except

for S. aurettsttl. Total Resin, as mastic, has

been appeared to have antibacterial activity

(bacteristatic) against several bacterial

species. It was repofted to be active on ,S.

aureus with a similar activity for both neutral

and acidic extracts, but on P. aeruginoso the

acidic extract was the active one in spite of

that it was less active against P. aeruginosa

than S. alffeus tel. Also the same

investigators revealed that the MIC of P.
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lentiscus resin for S. aureus is 2.25 mglml

and P. aeruginosa 4.50 mg/ml by using the

dilution technique for resin distillated for 3

hours. This study revealed a less MIC values

for ,S. aureus (125 pglml; table, 2) by

dissolving resin in 50% ethanoland the

effect was belonged to resin rather than

ethanol that the dilution represented the MIC

concentration contained sublethal effect of

ethanol. The effect of resin was with

bactericidal effect at the concentrations used

in vitro, so that the crude preparation of resin

is with value when applied in vfuo.
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