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ABSTRACT

The essential oil obtained by hydrodigtillation of the fruits of Eugenia jambolana was investigated by GC/MS. It
wasfound that the percentage of volatileoil in fruitsafford 1.2 %. The major components of thevolatile oil of fruits
are methyl eugenol, limonene and alpha-terpineol (22.5%, 14.43% and 12.04% respectively). The antimicrobial
activity of the essential oils of fruits was evaluated against gram positive bacteria (Staphylococcus aureus), gram
negative bacteria (Escherichia coli) and yeast (Candida albicans) and Aspergillus flavus as fungus. The oil had

pronounced antifungal activities on all the tested microbes.

INTRODUCTION

ThegenusEugeniaisoneof 75 genera (3000 spe-
cies) belonging to thefamily Myrtaceaewhich are na-
tiveinthetropics, particularly intropica Americaand
Audrdia TheEugeniagenusisoneof thelargest within
the Myrtaceaefamily. In Brazil, there are 350 native
speciesfromthisgenus® 2. Several Eugenia species
aregppreciaedfor their ediblefruits, suchasE. uniflora
(pitanga) and E. involucrata (cherry) and some are
asousedinfolk medicineasantidiarrhea(E. uniflora)
and antidiabetic (E. jambolana)i®. Plantsof thisfamily
areknownto berichinvolatileoilswhich arereported
for their usesin medicine. Chemica composition and
certainbiological studiesof essentid oilsfrom certain
Eugenia specied*? were studied. Previousstudiesre-
ved ed that the genus Eugenia wasreported to be used
asan anti-inflammatory, and gesic, antipyretic, antifun-
ga and antimicrobial and peptic ulcer treatment. Fruits
and seeds of E. jambolana used as an antidiabetic.
Also anti-inflammatory compoundswere characterized
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from E. jambos. The previous studies performed that
E. supraxillarisfruit containsmethyl eugenol 32.8 and
eugenol 35.2 % whiletheleavescontains 21.8 % li-
monene 17.4 % B-Pinene, Spathulenol wasmégjor com-
ponentinail of E. Cuprea (represents 12.1%) followed
by [ beta]-caryophyllene (9.2%). E. arenosawasdomi-
nated by fernesyl acetate (70.4%) and aromadendrene
(11.7%) Eugenia brasiliensis, E. multicostata, E.
sulcataand E. xiriricana oils possessed very similar
chemical compositions. Inthe monoterpenefraction,
[apha] - and [ beta] -pinenewere the mg or components
(atotal of 40.7%, 23.4%, 35.9% and 21.9%, respec-
tively), while for E. pitanga (E)-[beta]-ocimene
(10.5%) wasthe maor component. For the sesquiter-
penefraction, spathulenol and globul ol werethemajor
components (a total of 10.5%, 19.4%, 18.8% and
24.0%, respectively). In contrast, the il of E. pitanga
was characterised in thisfraction by germacrene D and
bicyclogermacrene (29.3% and 22.4%, respectively).
E. brasiliensis, E. nudticostata, E. sulcata and E.
xiriricana thisfraction was characterized by [a phal
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and [ beta]-pinone (ranging 20.7%to0 35.9% of both com-
pounds). For E. pitanga, (E)-[betal-ocimene was the
major component (10.5%). E. speciosa showed ahigh
percentage of [aphal-pinene (47.3%) and limonene
(23.0%). Eugenia brasiliensis (B-selinene (17.3%).
Eugenia buxifolia (51% cineole). Eugenia
caryophyllata (eugenol 69.8%and acetyl eugenal 20.9%).

EXPERIMENTAL

Plant material

E. jambolana Fruits was collected in July 2011.
From El-orman garden, Giza, Egypt. Theplant samples
werekindly identified by M. Tresalabib, Taxonomist,
El-orman garden, Giza, Egypt. Voucher specimensare
kept in herbarium, pharmacognosy department, faculty
of Pharmacy, Helwan University, Egypt.

Material for testingtheantimicrobial activity

Gram positive bacteria(Saphyl ococcus aureus),
gram negative bacteria (Escherichia coli) and yeast
(Candida albicans) Aspergillusflavusasfungus.

Sandard antimicrobial agents

Epinor- Norfloxadn: antibecterid and Amphotricin B
antibioticsready discs (5ug/disc) used aspogtivecontrol.

METHODS

Prepar ation of theessential oil

Freshly comminuted|eavesof bothfruitsand flowers
(500g) were separately hydrodistilled for 6 hoursina
Clevenger typegpparaus. Theresuiting oil swerecollected,
dried over anhydrous sodium sulphateand stored inre-
frigerator until andysis. Percentageyid dsweredetermined
according to the Egyptian Pharmacopoeia, 1984/,

G.C/M Sfor volatileoail

G.C analyses were performed on aGC/MS sys-
tem (SHIMADZU GC/M S-QP5050A) with software
(Class5000). Gas chromatograph equipped withaTR-
5M S (5% Phenyl Polysil Phenylene Siloxane) column
(DB 30m X 0.25 mmi.d X 0.25 um film thickness).
Theanayseswere carried out under thefollowing con-
ditions. Carrier gas Hewith flow rate 1 ml/min; 235°C;
Detector temp. FID: 250°C; Injector temp.: 235°C;
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golitratio; 1:10; Oventemp. Program: initid temp.; 40°C
(0.5min) increasing to 150°C (at 7.5°C/min), 150°C
(1min) thenincreasing to 250°C (at 5°C/min)- 250°C
(2min). Thecapillary columnwasdirectly coupled with
mass spectrometr HP 5973 (Agilent). EI-M Swerere-
corded at 70 ev. The analysis has been done in the
Anayticd unit, Faculty of Agriculture, Cairo Univer-
gty, Cairo, Egypt. Identification of thecomponentswere
performed by aid of thecomputer library search (Class
5000 | ab software package) comparison of mass spec-
trawith literature dataand by comparison of their re-
tentiontimesand massfragmentation patternswith those
of thelibrary database (Wiley (Wiley Int. USA))i2"29,

Biological study
Theantimicrobial test

Theantimicrobid activity of extract wasdetermined
using modified Kirby-Bauer disc diffusion method.
Briefly, 100 ml of thetest bacteria/fungi weregrownin
10 pl of fresh media until they reached a count of ap-
proximately 108 cells/ml for bacteriaor 105 cells/ml
for fungi. 1200 ml of microbia suspensionwas spread
onto agar plates corresponding to the brothinwhich
they weremaintained. |sol ated colonies of each organ-
ismthat might be playing pathogenic roleshould bese-
lected from primary agar plates and tested for suscep-
tibility by disc diffusion method**=2.

Firgly, Discdiffusion method for filamentousfungi
tested by using approved standard method (M 38-A)
devel oped by the’® for eval uating the susceptibilities
of filamentousfungi to antifunga agents. Discdiffuson
method for yeasts devel oped by using approved stan-
dard method (M44-P) by the NCCLS, 2003.

Patesinoculated withfilamentousfungi at 25°Cfor
48 hours; Gram(+) bacteriaand Gram(-) bacteriawere
incubated at 35-37°C for 24-48 hours and yeast as
Candida albicansincubated at 30°C for 24-48 hours
and, thenthediametersof theinhibition zoneswere mea:
suredinmillimeters

Standard discs served aspositive control sfor anti-
microbid activity but filter discsimpregnatedwith 10 ul
of solvent (distilled water, chloroform, DM SO) were
used asanegative control.

When afilter paper discimpregnated with atested
chemicd isplaced onagar, thechemica will diffusefrom
thediscintotheagar. Thisdiffusonwill placethechemica
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TABLE 2: resultsof antimicrobial activity of the essential oil of thefruitsand flower sof E.jambolana.

Inhibition Zone diameter (mm/sample)

Sample . Staphylococcus Aspar agillus Candida
E. cdli .

aureus flavus albicans

EPINOR- Norfloxacin (antibacteria 22 24 ) )

standard agent)  (100%) (100%)
.. . 17 21
Amphotericin B (antifungal agent) - - (100%) (100%)

Oil fruit 16 19 19 19

(72.73%) (79.17%) (111.7%) (90.48%)

TABLE 1: Resultsof GC/M Sanalysisof thevolatileoilsof
fruitsand flower sof Eugenia supraxillaris.

RT*

I dentified compound M+ E. jambolana fruits

Alpha- Phellandrene 10.98 136 0.82
Limonene 11.23 136 14.43
1,8- Cineole 11.56 154 5.06
Alphaterpinolene 11.92 136 4.62
Linalool 12.66 154 0.91
Linalyl propanoate 13.31 210 6.23
Terpinen-4-ol 13.61 154 0.64
Alphaterpineol 14.79 154 12.04
Citronellal 15.94 156 1.42
Maltol 16.16 126 274
Geraniol 18.16 154 2.88
Alphapinene 20.03 136 254
Citrondllyl acetate 20.83 206 0.40
Neryl acetate 21.37 196 1.43
Eugenol 22.25 164 0.54
Geranyl acetate 23.12 194 1.76
Methyl eugenol 24.72 178 225
Aromadenderene 25.7 204 0.67
Leden 26.61 204 0.94
Geranylisobutyrate 28.24 224 1.23
Epigalobulol 28.72 222 321
Alpha- Farnesene 30.47 204 0.72
Spathulenol 31.26 220 6.32
Globulol 32.43 222 3.52
Virdiflorol 32.82 222 3.26
I dentified Hydrocarbons 19.45%
| dentified Oxygenated compounds 76.86%
Total Identified compounds 96.31%
Unidentified compounds 3.69 %

RT= Retention time ; M += molecular ion peak

intheagar only around thedisc. Thesolubility of the
chemicd anditsmolecular szewill determinethesze
of theareaof chemicd infiltration around thedisc. If an
organismisplaced ontheagar, it will not grow inthe
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areaaroundthedisc; if itissusceptibletothechemical.
Thisareaof no growth around thediscisknownasa
“zone of inhibition” or “clear zone”. The zone diameter
werethen measured with dipping calipers.

RESULTSAND DISCUSSION

Essentid oilswereobtained by hydrodi stillation of
thefruitsof E. jambolanayielded 1.2 % and was ana-
lyzed by GC/M S. Quditativeand quantitativevariations
of thecomponentsinthefruitsarecompliedin TABLE
(1). GC-MSanalysisof theoil under the experimenta
conditionsreveal ed the presence of 25 componentsin
fruits(representing 96.31% of thetota oil composition).

Theoil isdominated by oxygenated compounds
76.86%. Inthe sametime, the hydrocarbon contents
19.45%for fruits. It isdominated by methyl eugenal,
limonene and a pha-terpineol (22.5%, 14.43% and
12.04% respectively).

Thefruitsoil sample couldfind valuable applica
tionsin aromatherapy and fragranceindustry, dueto
their high content of oxygenated constituents.

Theantimicrobia bioactivity eva uated for thefore
mentioned oil (TABLE 2) reved ed va uableand signifi-
cant efficacy and potency for thetwo samplesin com-
parison with standards. The antimicrobial screening
showed that oil under investigation exhibited broad
spectrum effect against gram-positive, gram-negative
bacteriaand yeast (TABLE 2). Thehighest antimicro-
bia activity was observed against Asparagillusflavus
(111.7 %that of amphotericin B) and Candida albicans
(90.48% that of amphotericin B) for volatileail of fruits.
Theail of thefruit possessed amoderate activity against
E. coli and Saphylococcus aureus (72.73% and
79.17% of that Epinor-Norfloxacin respectively). From
thepreviousdatait isobserved that the activity of Fruits
againgt the tested microorgani smsisvery high and that
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issupposed to be associated to the high content oxy-
genated compoundsand specidly of methyl eugenol in
thefruits. Theail sampleof thefruit containingthehighest
rel ative percentage of phenolic compound methyl eu-
genoal exhibited Sgnificant antimicrobid activity (TABLE
2) againgt gram +vebacteria, gram -vebacteria, hence,
can offer ava uableantibacteria phytomedicine. These
effects support the use of these oilsas mucous mem-
brane stimulant. So more study hasto bedonetoin-
vestigateif the oil sample can beusedin garglesand
mouth washes preparations.
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