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ABSTRACT

The essential oil obtained by hydrodistillation of the fruits of Eugenia jambolana was investigated by GC/MS. It
was found that the percentage of volatile oil in fruits afford 1.2 %. The major components of the volatile 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.  2012 Trade Science Inc. - INDIA

INTRODUCTION

The genus Eugenia is one of 75 genera (3000 spe-
cies) belonging to the family Myrtaceae which are na-
tive in the tropics, particularly in tropical America and
Australia. The Eugenia genus is one of the largest within
the Myrtaceae family. In Brazil, there are 350 native
species from this genus[1, 2]. Several Eugenia species
are appreciated for their edible fruits; such as E. uniflora
(pitanga) and E. involucrata (cherry) and some are
also used in folk medicine as antidiarrhea (E. uniflora)
and antidiabetic (E. jambolana)[3]. Plants of this family
are known to be rich in volatile oils which are reported
for their uses in medicine. Chemical composition and
certain biological studies of essential oils from certain
Eugenia species[4-25] were studied. Previous studies re-
vealed that the genus Eugenia was reported to be used
as an anti-inflammatory, analgesic, antipyretic, antifun-
gal and antimicrobial and peptic ulcer treatment. Fruits
and seeds of E. jambolana used as an antidiabetic.
Also anti-inflammatory compounds were characterized

from E. jambos. The previous studies performed that
E. supraxillaris fruit contains methyl eugenol 32.8 and
eugenol 35.2 % while the leaves contains 21.8 % li-
monene 17.4 % B-Pinene, Spathulenol was major com-
ponent in oil of E. Cuprea (represents 12.1%) followed
by [beta]-caryophyllene (9.2%). E. arenosa was domi-
nated by fernesyl acetate (70.4%) and aromadendrene
(11.7%) Eugenia brasiliensis, E. multicostata, E.
sulcata and E. xiriricana oils possessed very similar
chemical compositions. In the monoterpene fraction,
[alpha]- and [beta]-pinene were the major components
(a total of 40.7%, 23.4%, 35.9% and 21.9%, respec-
tively), while for E. pitanga (E)-[beta]-ocimene
(10.5%) was the major component. For the sesquiter-
pene fraction, spathulenol and globulol were the major
components (a total of 10.5%, 19.4%, 18.8% and
24.0%, respectively). In contrast, the oil of E. pitanga
was characterised in this fraction by germacrene D and
bicyclogermacrene (29.3% and 22.4%, respectively).
E. brasiliensis, E. nudticostata, E. sulcata and E.
xiriricana this fraction was characterized by [alpha]
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and [beta]-pinone (ranging 20.7% to 35.9% of both com-
pounds). For E. pitanga, (E)-[beta]-ocimene was the
major component (10.5%). E. speciosa showed a high
percentage of [alpha]-pinene (47.3%) and limonene
(23.0%). Eugenia brasiliensis (â-selinene (17.3%).
Eugenia buxifolia (51% cineole). Eugenia
caryophyllata (eugenol 69.8% and acetyl eugenol 20.9%).

EXPERIMENTAL

Plant material

E. jambolana Fruits was collected in July 2011.
From El-orman garden, Giza, Egypt. The plant samples
were kindly identified by M. Tresa labib, Taxonomist,
El-orman garden, Giza, Egypt. Voucher specimens are
kept in herbarium, pharmacognosy department, faculty
of Pharmacy, Helwan University, Egypt.

Material for testing the antimicrobial activity

Gram positive bacteria (Staphylococcus aureus),
gram negative bacteria (Escherichia coli) and yeast
(Candida albicans) Aspergillus flavus as fungus.

Standard antimicrobial agents

Epinor- Norfloxacin: antibacterial and Amphotricin B
antibiotics ready discs (5ug/disc) used as positive control.

METHODS

Preparation of the essential oil

Freshly comminuted leaves of both fruits and flowers
(500g) were separately hydrodistilled for 6 hours in a
Clevenger type apparatus. The resulting oils were collected,
dried over anhydrous sodium sulphate and stored in re-
frigerator until analysis. Percentage yields were determined
according to the Egyptian Pharmacopoeia, 1984[26].

G.C/MS for volatile oil

G.C analyses were performed on a GC/MS sys-
tem (SHIMADZU GC/MS-QP5050A) with software
(Class 5000). Gas chromatograph equipped with a TR-
5MS (5% Phenyl Polysil Phenylene Siloxane) column
(DB 30m X 0.25 mm i.d X 0.25 um film thickness).
The analyses were carried out under the following con-
ditions: Carrier gas: He with flow rate 1 ml/min; 235°C;

Detector temp. FID: 250°C; Injector temp.: 235°C;

split ratio; 1:10; Oven temp. Program: initial temp.; 40°C

(0.5 min) increasing to 150°C (at 7.5°C/min), 150°C

(1min) then increasing to 250°C (at 5°C/min)- 250°C

(2min). The capillary column was directly coupled with
mass spectrometr HP 5973 (Agilent). EI-MS were re-
corded at 70 ev. The analysis has been done in the
Analytical unit, Faculty of Agriculture, Cairo Univer-
sity, Cairo, Egypt. Identification of the components were
performed by aid of the computer library search (Class
5000 lab software package) comparison of mass spec-
tra with literature data and by comparison of their re-
tention times and mass fragmentation patterns with those
of the library data base (Wiley (Wiley Int. USA))[27-29].

Biological study

The antimicrobial test

The antimicrobial activity of extract was determined
using modified Kirby-Bauer disc diffusion method.
Briefly, 100 ml of the test bacteria/fungi were grown in
10 µl of fresh media until they reached a count of ap-

proximately 108 cells/ml for bacteria or 105 cells/ml
for fungi. 100 ml of microbial suspension was spread
onto agar plates corresponding to the broth in which
they were maintained. Isolated colonies of each organ-
ism that might be playing pathogenic role should be se-
lected from primary agar plates and tested for suscep-
tibility by disc diffusion method[30-32].

Firstly, Disc diffusion method for filamentous fungi
tested by using approved standard method (M38-A)
developed by the[33] for evaluating the susceptibilities
of filamentous fungi to antifungal agents. Disc diffusion
method for yeasts developed by using approved stan-
dard method (M44-P) by the NCCLS, 2003.

Plates inoculated with filamentous fungi at 250C for
48 hours; Gram(+) bacteria and Gram(-) bacteria were
incubated at 35-370C for 24-48 hours and yeast as
Candida albicans incubated at 300C for 24-48 hours
and, then the diameters of the inhibition zones were mea-
sured in millimeters.

Standard discs served as positive controls for anti-
microbial activity but filter discs impregnated with 10 µl

of solvent (distilled water, chloroform, DMSO) were
used as a negative control.

When a filter paper disc impregnated with a tested
chemical is placed on agar, the chemical will diffuse from
the disc into the agar. This diffusion will place the chemical
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area around the disc; if it is susceptible to the chemical.
This area of no growth around the disc is known as a
�zone of inhibition� or �clear zone�. The zone diameter

were then measured with slipping calipers.

RESULTS AND DISCUSSION

Essential oils were obtained by hydrodistillation of
the fruits of E. jambolana yielded 1.2 % and was ana-
lyzed by GC/MS. Qualitative and quantitative variations
of the components in the fruits are complied in TABLE
(1). GC-MS analysis of the oil under the experimental
conditions revealed the presence of 25 components in
fruits (representing 96.31% of the total oil composition).

The oil is dominated by oxygenated compounds
76.86%. In the same time, the hydrocarbon contents
19.45% for fruits. It is dominated by methyl eugenol,
limonene and alpha-terpineol (22.5%, 14.43% and
12.04% respectively).

The fruits oil sample could find valuable applica-
tions in aromatherapy and fragrance industry, due to
their high content of oxygenated constituents.

The antimicrobial bioactivity evaluated for the fore
mentioned oil (TABLE 2) revealed valuable and signifi-
cant efficacy and potency for the two samples in com-
parison with standards. The antimicrobial screening
showed that oil under investigation exhibited broad
spectrum effect against gram-positive, gram-negative
bacteria and yeast (TABLE 2). The highest antimicro-
bial activity was observed against Asparagillus flavus
(111.7 % that of amphotericin B) and Candida albicans
(90.48% that of amphotericin B) for volatile oil of fruits.
The oil of the fruit possessed a moderate activity against
E. coli and Staphylococcus aureus (72.73% and
79.17% of that Epinor-Norfloxacin respectively). From
the previous data it is observed that the activity of Fruits
against the tested microorganisms is very high and that

TABLE 1 : Results of GC/MS analysis of the volatile oils of
fruits and flowers of Eugenia supraxillaris.

Identified compound RT* 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 

Alpha terpinolene 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 

Alpha terpineol 14.79 154 12.04 

Citronellal 15.94 156 1.42 

Maltol 16.16 126 2.74 

Geraniol 18.16 154 2.88 

Alpha pinene 20.03 136 2.54 

Citronellyl 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 22.5 

Aromadenderene 25.7 204 0.67 

Leden 26.61 204 0.94 

Geranylisobutyrate 28.24 224 1.23 

Epigalobulol 28.72 222 3.21 

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 

Identified Hydrocarbons 19.45% 

Identified Oxygenated compounds 76.86% 

Total Identified compounds 96.31% 

Unidentified compounds 3.69 % 
RT= Retention time ; M+= molecular ion peak

TABLE 2 : results of antimicrobial activity of the essential oil of the fruits and flowers of E.jambolana.

Inhibition Zone diameter (mm/sample) 
Sample 

E. coli 
Staphylococcus 

aureus 
Asparagillus 

flavus 
Candida 
albicans 

EPINOR- Norfloxacin (antibacterial 
agent) 

22 
(100%) 

24 
(100%) 

- - 
standard

Amphotericin B (antifungal agent) - - 
17 

(100%) 
21 

(100%) 

Oil fruit  
16 

(72.73%) 
19 

(79.17%) 
19 

(111.7%) 
19 

(90.48%) 

in the agar only around the disc. The solubility of the
chemical and its molecular size will determine the size
of the area of chemical infiltration around the disc. If an
organism is placed on the agar, it will not grow in the
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is supposed to be associated to the high content oxy-
genated compounds and specially of methyl eugenol in
the fruits. The oil sample of the fruit containing the highest
relative percentage of phenolic compound methyl eu-
genol exhibited significant antimicrobial activity (TABLE
2) against gram +ve bacteria, gram -ve bacteria, hence,
can offer a valuable antibacterial phytomedicine. These
effects support the use of these oils as mucous mem-
brane stimulant. So more study has to be done to in-
vestigate if the oil sample can be used in gargles and
mouth washes preparations.

REFERENCES

[1] J.Hutchinson; The Families of Flowering Plants, 2nd
Edition. Clarendon, Oxford, 302 (1960).

[2] L.R.Landrumand, M.L.Kawasaki; Brittonia, 49,
508-536 (1997).

[3] M.Pio Correa; Rio de Janeiro, 5, 512 (1984).
[4] S.Karla, E.Carretero, A.Villar; J.Ethn.Pharma-

cology, 43, 9-11 (1994a).
[5] S.Karla, S.Monica, C.Emilia, V.Angel; Phytochem-

istry, 37, 255-258 (1994b).
[6] M.M.Rahhal; Alexandria Sci.Exch., 18, 225-230

(1997).
[7] H.Tu; Appl., 77/140(786), 3 (1979).
[8] K.S.Dhaliwal; Appl., 924(512), 5 (1999).
[9] S.M.Kelkar, G.S.Kaklij; Phytomedicine., 353-359

(1997).
[10] S.Karla, E.Carretero, A.Villar; Phytother.Res., 10,

S126-S127 (1996).
[11] N.G.Arrillaga; Puerto Rico.Agr., 29, 378 (1939).
[12] T.Deyama, T.Horiguchi; Yakugaku Zasshi, 91, 12

(1971).
[13] A.A.Craveiro, C.H.S.Andrade, F.J.A.Matos,

J.W.Alencar, M.I.L.Machado; J.Nat.Prod., 46(4),
591-592 (1983).

[14] A.Bello, M.L.Rodriguez, N.Castineiras, A.Urquiola,
A.Rosado, J.A.Pino; Urb.J.Essent.Oil Res., 7(6),
697-8 (1995).

[15] A.O.El-Shabrawy; Bull.Fac.Pharm.Cairo Univ.,
33(3), 17-21 (1995).

[16] S.M.De Morais, A.A.Craveiro, M.I.L.Machado,
J.W.Alencar, F.J.A.Matos; Brazil.J.Essent.Oil Res.,
8(4), 449-451 (1996).

[17] L.Alves, L.Alegrio, R.Castro, G.R.Deoliveira;
Brazil.J.Essent.Oil Res., 12(6), 693-694 (2000).

[18] A.Bello, J.A.Pino, R.Marbot, A.Urquiola, J.Aguero,
J.Garcia; E.axillaris (Sw.) Willd., E.cristata Wr.and

E.rocana Britt.and Wils.Ciencias Quimicas, 32(3),
135-138 (2001).

[19] A.Bello, A.Urquiola, J.Aguero, R.Marbot;
J.Essent.Oil Res., 15(1), 70-71 (2003).

[20] Apel, A.Miriam, Sobral, Marcos, Schapoval,
E.S.Elfrides, Henriques, T.Amelia; Journal of
Essential Oil Research, (2004).

[21] De Janeiro: Jardim Botanico do Rio de Janeiro, 262-
3 (2003).

[22] E.A.Aboutabl. K.M.Meselhy, E.M.Elkhreisy,
M.I.Nassar, R.Fawzi; Jeobp., 14(2), 192-200 (2011).

[23] Young-Cheol Yang, Si-Hyeock Lee, Won-Ja Lee,
Don-Ha Choi, Young-Joon Ahn; Journal Of Agri-
cultural And Food Chemistry, 76-81 (2001).

[24] J.Braz. Chem. Soc., 1-8, (2011).
[25] Negero Gemeda, Kelbessa Urga, Ashenif Tadele,

Hirut Lemma, Daniel Melaku, Kissi Mudie;
Ethiop.J.Health Sci., 18(3), 101-107 (2008).

[26] Egyptian Pharmacopoeia, General Organization for
Governmental Printing Affairs, Cairo, (1984).

[27] Guido, Flamini, Pier Luigi Cioni, Ivano Morelli; Food
Chemistry, 91(1), 63-68 (2005).

[28] R.P.Adams; �Identification of Essential Oil Com-

ponents by Gas Chromatography-Mass Spectros-
copy�, Allured, Carol Stream, (1995).

[29] Y.Massada; �Analysis of Essential Oils by Gas Chro-

matography and Mass Spectrometry�, Wiley, New

York (1967).
[30] V.Lorian; �Antibiotics in Laboratory Medicine�, 3rd

Edition, Williams and Wilkins, Hong Kong, London,
134-44 (1988).

[31] National Committee for Clinical Laboratory Stan-
dards  Performance 41, 1997 Antimicrobial
Susceptibilty of Flavobacteria, (1993).

[32] National Committee for Clinical Laboratory Stan-
dards, �Methods for Dilution Antimicrobial Suscep-

tibility Tests for Bacteria that Grow Aerobically�,
Approved Standard M7-A3, National Committee for
Clinical Laboratory Standards, Villanova, PA, USA,
(1993).

[33] National Committee for Clinical Laboratory Stan-
dards,  �Reference Method for Broth Dilution Anti-

fungal Susceptibility Testing of Conidium-Forming
Filamentous Fungi�, Proposed Standard M38-A.

NCCLS, Wayne, PA,USA., (2002).
[34] National Committee for Clinical Laboratory Stan-

dards, �Method for Antifungal Disk Diffusion Sus-

ceptibility Testing of Yeast�, Proposed Guideline

M44-P. NCCLS, Wayne, PA, USA., (2003).


