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ABSTRACT

Pistacia integerrima Stewart ex Brandis (Pistaceaceae) is a moderate-
sized deciduous tree, found in the Himalayas from Indus to Kumaon. Its
gallsarearomatic, astringent and expectorant and prescribed to treat asthma,
phthisis, ailments of the respiratory tract, dysentery, vomiting of children,
skin diseases, nose-bleed, snake-bite, scorpion sting, psoriasis, fever, to
increase appetite and to remove bed humors. Thevolatiledil of thegallsis
composed mainly of benzyl benzoate (52.1%), a-pinene (35.9%), B-
caryophyllene (4.9%) and n-tetradecanoic acid (2.3%). Among twelve
monoterpenes, there are nine monoterpene hydrocarbons (39.1%) and
two monoterpene al cohols (0.3%). There were two sesquiterpenes (6.1%)
and onefatty acid (2.3%). Thevolatileoil and ethanolic extract of the galls
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showed significant antimicrobial activity.
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INTRODUCTION

Pistacia integerrima Stewart ex Brandis
(Pistaceaceae), commonly known askakrashingi, isa
moderate-sized deciduoustree, foundinthe Himaayas
from Industo Kumaont¥. Pale greenish-brown, hard,
horn-shaped, rugose, hollow gdlslikeexcrescencesare
formed on theleaves and petioles of the plant which
are produced by an insect of Pemphigus species?.
Thegdlsarearomatic, astringent and expectorant and
areprescribed to treat asthma, phthisis, allmentsof the
respiratory tract, dysentery, chronic bronchitis, hiccough,
vomiting of children, skin diseases, nose-bleed, snake-
bite, scorpion sting, psoriasis, fever, toincrease appe-
tite and to remove bed humors?l. Pintegerrima has

depressant action on the central nervous system(, an-
agesic and anti-inflammeatory activities>8- Monoterpe-
nes*9, triterpenoidg®, sterolg*31419, dihydromavadic
acid®”, aliphatic and phenolic constituents*4161° and
flavonoids's® have been reported from Pistacia spe-
cies. Thispaper describestheisol ation and character-
ization of volatile oil fromthegallsof P.integerrima
and antimicrobid activity of thevolatileoil and ethanolic
extract of thegalls.

MATERIALSAND METHODS

Plant material

Thegalls of Pintegerrima (3 kg) were obtained
from Khari Baoli market, Delhi and identified by
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Dr.M.P.Sharma, Taxonomist, Department of Botany,
Faculty of Science, JamiaHamdard (Hamdard Uni-
versity). A voucher specimen PRL/JH/09/18 isdepos-
ited in theherbarium of the Faculty of Pharmacy, Jamia
Hamdard (Hamdard University), New Delhi.

Prepar ation of ethanolic extract

Air-dried galls of Pintegerrima (50 g) were
coarsaly powdered, defatted with petroleum ether (60-
80°C) and then extracted with ethyl alcohol (95%) for
48 hrsinaSoxhlet apparatus. Theextract onremoval
of the solvent yielded adark reddish brown viscous
mass (2.9 9).

Extraction of volatileoil

Thegdlsof Pintegerrima (1 kg) were powdered
and hydrodigtilledusngan all glassClavenger appara-
tus. A colourlessessential oil (1.1 %) wasobtained. It
wasdried over anhydrous sodium sulfate and stored at
4°Cinthedark.

GCanalysis

Thegaschromatographic anaysisof thevolatileail
was carried out on Shimadzu 2010 Gas Chromato-
graph (Japan) equipped with aflameionization detec-
tor (FID) and ULBON HR-1fused silicacapillary col-
umn (60 m x 0.25 mm x 0.25 um). The injector and
detector (FID) temperatureswere maintained at 250
and 270 °C, respectively. The carrier gas used was
nitrogena aflow rateof 1.21 mL/minwith column pres-
sure of 155.1 kPa. The sample (0.2ul) wasinjected
into the columnwith asplit ratio of 80:1. Component
separation wasachieved following alinear temperature
programmed from 60 to 230 °C at a rate of 3° C/min
and then held at 230° C for 9 min, with a total run time
of 55.14 min. Percentage of the constituentswere cal-
culated by el ectronicintegration of FID peak areas.

GC-MSanalysis

The GC-MS analysis of the volatile constituents
were performed on asilicon DB-1 fused silicacolumn
directly coupledtotheMS. Thecarrier gaswashelium
with aflow rate of 1.21 mL/min. Oven temperature
was programmed as 50°C for 1 min and subsequently
heldisothermal for 2min., injector port: 250°C, detec-
tor: 280°C, splitratio 1:50, volumeinjected: 1uL of the
oil. Therecording was performed at 70 eV, scantime
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1.5 s; massrange 40-750 amu. Software adopted to
handle mass spectraand chromatograph wasaChem
dation.

I dentification of compounds

Theindividua compoundswereidentified by com-
paring their retention indices (RI) of the peaks on
ULBON HR-1fused silicacapillary columnwith lit-
erature values, matching against the standard library
spectra, built up using pure substances and components
of known essentid oils. Further identificationwas made
by comparison of fragmentation pattern of mass spec-
traobtained by GC-M S anaysiswiththose storedin
the spectrometer database of NBS54 K.L, WILEY 8
librariesand published literaturé®-24, Relativeamounts
of identical components were based on peak areas
obtained without FID responsefactor correction. The
componentsof theail, the percentage of each constitu-
ent andtheir Rl valuesaresummarized in TABLE-1.
The congtituentswere arranged in order of GLC and
GC-MSeutiononsilicon DB-1 and ULBON HR-1
fused slicacolumn, respectively.

TABLE 1: Chemical composition of the volatile oil of P.
integerrima galls

S. No. Components RI Per centage
1 a-Pinene 928 35.9
2. Camphene 940 0.3
3. Sabinene 961 0.5
4, B-Pinene 967 0.6
5. Myrcene 974 0.3
6. a-Terpinene 1001 0.2
7. p-Cymene 1004 0.3
8. Limonene 1018 0.7
9. y-Terpinene 1037 0.3
10. trans-Verbenol 1120 0.1
11. Borneol 1147 0.1
12. a-Terpineol 1194 0.2
13. B-Caryophyllene 1403 4.9
14. Caryophyllene oxide 1551 1.2
15. n-Tetradecanoic acid 1741 2.3
16. Benzyl benzoate 1866 52.1

Antimicrobial activity

Test organismsand inoculums

Pure cultures of Escherichiacoli (NCTC-6571)
and Saphylococcus aureus (NCTC-10418) were ob-
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tained from the Biotechnology Research Laboratory,
Faculty of Pharmacy, JamiaHamdard, New Delhi.

Antimicrobial ssandard

Aimikacin discswith specific activity of 30 ugwas
obtained from the Department of Microbiology,
Mg eediaHospital, New Delhi.
Media

Dehydrated nutrient agar mediawas prepared in
distilled deionized water. The media (g/100 ml) was

composed of peptone (5.1 ¢), sodium chloride (5.09),
beef extract (1.5 g), yeast extract (1.5 g) and agar (1.5

9)-
Prepar ation of media

Dehydrated nutrient agar medium (28 g) was ac-
curately weighed and suspended in 1000 ml of distilled
water inaconical flask. It was heated on awater bath
to dissolvethe medium completely. Direct heatingwas
avoided asit may lead to charring of the medium com-
ponentsand render it uselessfor the purpose.

Serilization of media

The conicd flask contai ning the nutrient agar me-
dium was plugged with the help of anon-absorbent
cotton plug. Themouth of the conica flask and the cot-
ton bung were properly covered with aluminum foil.
The medium wasthen sterilized by autoclaving at 15-
Ibs/in? pressurefor 20 minutes.

Preparation of test organisms

Thetest organismswere maintai ned on slants of
medium and transferred to afresh dlant once awesk.
Thedantswereincubated at 37°C for 24 hours. Using
3ml of sainesolution, the organismswerewashed from
theagar dant onto alarge agar surface (medium) and
incubated for 24 hours at 37+2°C. The growth from
the nutrient surfacewaswashed usng 50 ml of distilled
water. A dilution factor was determined which gave 25
% light transmission at 530 nm. Theamount of suspen-
sionto be added to each 100 ml agar or nutrient broth
was determined by use of test platesor test broth. The
test organismswere stored under refrigeration.

Temperaturecontrol

Thermostatic control isrequired in severa stages
of amicrobial assay when culturingamicro-organism

—=> [ul| Paper
and preparingitsinoculumsand duringinoculationina
plate assay.

Cup-platemethod

A previoudy liquefied and sterilized medium was
poured into plastic Petri-plates of 100 mm size. Six-
teen plates in duplicate were prepared and kept for
solidifying. Four holesweremadein each platewitha
ganlesssted borer having6 mminternd diameter. Dif-
ferent dilutionsof thed coholic extract and volileoils
of Pintegerrima gallswere made having concentra-
tion of 200 pg, 100 ng and 50 ug/ 0.1 ml of solution.
Aimikacin discsof 30 g concentration was used as
standard (S). The plateswerelabelled asCo (contral),
S(standard), A (200 ug/ 0.2 ml), B (100 ug/ 0.1 ml)
and C (50 ng/ 0.1 ml) corresponding to different holes.
Theplatesweredivided into four groups(l, I1, 11l and
V) comprising four platesin each group. In group-I,
P.integerrimaextract was used astest solution. Each
group contained 2 plateseach for E. coli and S aureus.
The test solutions were made in DM SO (dimethyl
sulphoxide) solvent whichwasused ascontrol. Micropi-
pette was used to deliver the solutionsinto the holes.
Thevolume of solution added to each hole was kept
uniform (0.1 ml ineach hole). Onestrip of Aimikacin
(standard) was placed aseptically to the centre of each
plate. One hole was kept for blank (Co). The plates
werethenleft for standing for 1 hour for proper diffu-
sion of the drug solutions. They were incubated for
about 24 hoursat 32 + 2°C. After 24 hoursthe plates
were examined and the diametersof zonesof inhibition
wereaccurately measured.

RESULTSAND DISCUSSION

Hydroditilled volatileoil obtained fromthegdlsof
P.integerrimawasanalyzed by GC and GC-MS. The
oil compositionissummarizedinTABLE 1. Thecom-
ponentsarearranged in order of GC eutionon silicon
DB column. About sixteen constituents are detected in
thevolatileail. It was characterized by alarge number
of monoterpenes. Among twel ve monoterpenes, there
werenine monoterpene hydrocarbons (39.1%) and two
monoterpene a cohols (0.3%). There were two ses-
quiterpenes (6.1%) and onefatty acid (2.3%). Benzyl
benzoate wasthe only aromatic constituent occurring
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predominantly in 52.1%. The other prominent constitu-
ents were a-pinene (35.9%) and B-caryophyllene
(4.9%). n-Tetradecanoic acid (2.3%) wastheonly ali-
phatic compound presentintheoil. An earlier report of
thevolatile constituents of the gallsand stem bark of
P.integerrima indicated the presence of 38 compo-
nentsinthegdlsof which 91% werefound to bemonot-
erpenes. The bark oil was found to contain 22 con-

TABLE 2: Antimicrobial activity of ethanolic extract of P.
integerrima galls

Sample Sampleconc. Zone of inhibition Zone of inhibition

code (ug  (TgIEME  (mRAE
A 200 30 28
B 100 28 27
C 50 26 25
Co Control 00 00

A=200 pg / 0.1 ml, B=100 pg / 0.1 ml, C =50 pg / 0.1 ml, Co
=control, S=standard

TABLE 3 : Antimicrobial activity of volatile oil of P.
integerrima galls

Sample Sample  Zoneof inhibition Zone of inhibition
codl?a conc. (mm) agains (mm) against
(ng) S. aureus E. coli
A 200 31 26
B 100 29 24
C 50 27 21
Co Control 00 00
S Standard 22 18

A=200 pg / 0.1 ml, B=100 ug/ 0.1 ml, C =50 pg / 0.1 ml, Co
=control, S=standard
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Figurel: Antimicrobial activity of ethanolic extract of P.
integerrima.
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Figure 2 : Antimicrobial activity of volatile oil of P.
integerrima

stituents of which 82.3% werethe monoterpenes®l.
CONCLUSION

Thevolatileoil obtained fromthegallsof Pistacia
integerrima procured from Delhi wascomposed mainly
of benzyl benzoate (52.1%) followed by a-pinene
(35.9%), B-caryophyllene (4.9%) and n-tetradecanoic
acid (2.3%). Thevolatile oil and the ethanolic extract
of the gallsshowed significant antimicrobia activity.
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