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ABSTRACT

The aromz from the lezves of Citrus delicio:a Ten

Eightern components were wdentified 1 cach specics The lezves of the invesugaiod specic
brylanthramlate was the magor component in C delicws

respectvely. Methyl Nomethy

ies the leaf on of € reticuluta Blenco (362%). The proporiem of the wmene fryds
439 and 2297 m e leal

ntimicrohial znd f or entifungal effecss.

$3 4% and 44 %8% in the leaf oil of C delicussa Ten.,
Each of the prepared oils showed 2 remariabile

and Citras reticulata $iznee coltiy 2t

andd 65

(o sherwedd QAT vfw anc 0.5% ol ek,

crattrns and e oy peraiedd COTOPIAETIR WETE
¢ ot of € reticalota Blaces, teajrslioniy.
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INTRODUCTION

The genus Curus (Family Rutaceac) is commonly
grown in the Mediterrancan region and well known for
its popular fruits and essential oils'!, The species Citrus
delicinza Ten s the major mandarin o the
Meditemranean countries’ V. Obvioulsy, there have been
many swdics on the volatile ol components of kcaves,
flowers and peels of diffcremt specics among the gonus,
and many volaule principles have been wdentificd and
reponted clsewhere'® ™). The frun, the flower and the
teaf oils of Citrus reticalata Blanco grown in Egypt
have been previously studied by several zuthors 258
Mandarin o1l prepared from C. retculata vas mandarin
15 produced for industrial purposes mainly in Southern
faly and Sicily, Spam, Algenia and Cyprus'>¥, This ai)
is used mainly for flavouning beverages, hguors, saccis
and bitter chocolates’™. In addition the terpenciess oil
of C. reticulata is not frequently used in perfumery™”-

In previous works, 1211 simultancous
phytochemical znd bownial investigations were camied
out 10 reveal the botanical characienitics znd 0 provide
4 chemotaxonomic marker for identification of C
delicrosa Ten.

In the present study, the volatle oils prepared from
the leaves of C. delicisza Ten. and the closcly relzcd
species O, reuculata Blanco were enalysed. The
quzlitztive and gquantitauve diffcrences of their ods
composiion  have been  recorded. Moreower, the
antmcrobial znd zntifunga] activities of these ails acre
dztermined o (ined out their powntal fulure in
pharmacestical 2nd / or industnz] uses .
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EXPERIMENTAL

Plant Material:

The leaves of €. delicinia Ten. and £, reticula
Blance (Rutsceae) were wollectod in Apnt 1996 from
local farms znd from the Agrznen Reform fzrms 21
El-Sharkia Gavernorate, Egypt. The w0 specics %e1c
kindly identificd by Prof. Dr. Abdallz MA. Mohen,
Prof. of Honiculture, Faculty of Agrculsre, Zagazig
University. A woucher specimen is on deprnite &t the
Pharmacognesy Depenment, Faculty of Pharmacy,
Zagarig University, Zagazig, EZypL
Preparation of Oils:

The lcaves of C. delicivta Ten. and € redculata
Blanco were subjected 0 hydrodistillation and (he
percenizge of the oi! for cach specics was determined
follorwing the E.P. mokhod ',

Anzlyzis and identification:

GC-MS znzlysis was performed on 2z Varian 34500
gas chromatograph cquipped with 2 fused silica column
(DBS,30m x 025 mm 1.D.,0.25 mm), J & WPN - 122
- 5032, Camier gas: He & 40 Cr.".BI’Scc,‘, Oven tomp,
program;, 45°C, 3 min; 45 - 160°C, 4°C/mm.; 165°C, 10
min; 160 - 260°C, YW°Cl min; 260°C, 10 man; Injecior:
Splat 1:300, 250°C; Dewewor: FID, 30°C. The capiilary
column was directly coaplod with 2 quadnupole sz
wpecrameicr (Finmigzn MAT SSQ 700655, EI-MS were
recorded 2 T eV,

Antimicrobial activits:

The zntrmicrodnal end anufungal activitizs of e

essential oil of both species were carried out, adopling
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. BEE Yac P, Crao Usie, Sabenined Yo mﬁmiﬁ,

21

A in Egypp were aratyredt wsing OO I,

oa Ten. (41 A% while, 0P mene: was the snaex (o6
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" 1)
the dise s ittuoon oy mut‘ ) weing the avmilable

macronarpatinmes swolatod and ddentihed by he slall of

Macrobialogy  depariment. Paculy of  Phannacy,
dognrg  Ulnivoraly Sundard  antioigcrobial - and
ste used as reforences. The

artdunpal desis (Oagond)
Yanciemis wgre Cultured on negtoent agar, whle the lungs

wore culured on Sabowround destrose apar Paper disoy

of 6 mm dwmercr, werg mpregnated with 29 plf diw

of cach ol The smprepnated discs were gemly apphed
on the saiface of the inocelated plates, Then, the plates
19 (24 Ny for hactena and 28°C

werg g phated st (.

CAR o tor tang, The observed zones of nhibenon were
measured and compawed agamat the sandard discs of
antitwalic s (Ohoul), Table (2) represems the ohtained

antncrobaal and antfunpal results

RESULTS AND DISCUSSION

Hydrodtillation of the leaves of € delicieta Ten

and € retcudara Blanco yelded 04% v/w and 0 %
/w o ewsential ols, respectively. The ol of €. dediciosa
sepatates i two porhons, one iy hghter than water and

ong i heavier than water'?! which were combined,

reticulata was Clearly hghter than

whnle the ol of ¢
wattr, both oils possess a strong agreable aromauc
adour The ool of C deticiosa shows a distinct bluish

floorescence, especially when diluted  with  alcohol

micatng the presence of methyl-Nomethylanthramlate

in 4 tugh percentage'

lennfication of  componems i each ol was

achieved by mterprctation of therr mass spectra as

well as companng  these data with those available
m Ieratgre 24 1T e
and quantitative analyas of both spocies are given in
table( 1)

Erptucen components were dentificd in each of the

resulis of  qualative

investgated species representing 98.74% and 8R.239
fromy the leal od consttuents of C. deliciosa and C.
As a4 the  mamn
comtituent of C delicioxa leal oil was found o be
methylN- methy lanthranilate (41.4%), this compound

teicudata,  respoctively result,

Could nod be detecwed i C rencadata but, a-PINCne was
the mayor comstiuent 1n the leal oil of ¢ reticulata

l‘ﬁ’,"‘i,‘)_

N ‘l:m‘x'hunnr:t. lct;x-nc !1_\\1!(\'.3«!\')1&\ constitute up 1o
A3 0% and 6543% i C, delicipsa and C. reticulata,
reapechvely. The adenufied commaon constituents n
bm~9| pecies are o-thugene, o-pinene, d-hmonene and
;: erpmene. On the other hand, subinene, B-pinene and

CYmEne are detected caly in ¢

- deliciota while
Myloens, u-ptn‘“.nn\wn('. :

Crae and trany - ocmene are
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identifted in O reteulata, The artly s also showed thyg
g Terpnene 1 the miajor terpene hydrocarbon in ¢
delictoa (24 2%) while, ¢f-pinenc 18 the major one i ¢
rett whatd (3625 ),

Ihe oxygenated constituenis reache up 0 44 844
and 27 8% 0 the two mvestigated specics C delicineg
and C reticulata, respecuvely. Terpinen-4-0l acetate
and «a-terpineol are the only common  Oxygenated
r< in the two oils. Lavendulol, methyl salicylate,
thymol, 4-methoxy-3-acetony
cahinyl  acctale, anthrantlate  and
methv N methylanthramlaie  arc dewccted in
deli 4';m: but. the denuhicd oxygenated components in
¢ reticulata are menth-2-en-1-0l, lanalool, citronellal,
tempinen-4-ol, cironellol, neryl acetate, farnesol and
famneeal The magor oaygenated constituent in the leaf
ol of € deliciosa is methyl-N-mcthylanthranilate
(41 47 but, hnalool (13.5%) is the major one C.
reticulata leal o1l Subscquently, the presence of
methyl-N-methylanthranilate in such a high percentage
in the leal o1l of € deliciosa can be considered as a
nectul chemotaxonomic marker for the discrimination

membe

thymal  methylether,

styrene, methyl

ol the two studicd species.

Finally, 1t was evident that there is a considrable
guahitative and quantitative differences between the two
cosentinl olds of the leaves of C. deliciosa and C.
reticulata The obtamed results besides the previously
reported  chemical constituents of - the  leaves
(Polymcthoxyflavones as  chemotaxonomic  markers)
and the botamcal charactensties of C. deliciosa Ten.
provide firm, unambiguous identification of this species
from other closely relined species (e.g. C. reticulata).

Concerming  the antimicrobiol activity, both oils
showed a hgher gram +ve antimicrobial activity against
Bacillus  subtilis i companson  with  those of
teracychine and amoxyailhn (Table 2). A remarkable
anmtfungal  acuvity  against  Aspergillus  flavus,
Aspergillus niger and Candida albicans was recored for
oils of both species in comparison with that of nystatin
which showed an acuvity against Aspergillus flavus and
Candida albicans only (Table 2).

The obtamed antifungal acuvity may suggest the use
ol the oils and or Icaves of C. deliciosa and C.
reticulata s a protecnve and safe ingredient against the
reponed common toxicity by Aspergillus ﬂavus(m.
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Table 1: The relative composition of the leaf essential oils of C. deliciosa Ten.

and C. redicniata Blanco.

SRphe R DM RRT Major peaks Relative %

| | i I - -~

; : ; i ;C.d Cr

: ' . ‘ l
" a-Thuwne 728|136 | o | 121, 105,91, 77,63 ( 32 | 25
* a-Pinene | 7.6 l 136 a3 f 121, 105,91, 77 | 6.1 36.2
* Sabinene 1924 ;136 03 : 121. 107,91, 69 Il 14 -
* B-Pinene 19.53 1 136 | 93 g 121, 107,91, 69 ! 101 -
* Myrcene ‘0\ i | o3 | 121.107.79.69 ‘ - 43
» a.Phollandrene | 10.37 ’ 136 | 93 E1:1. 105,91, 77. 65 [ - 7.8
" P-Cymenc e | s | e 17.91,77,65 53
* d-Limoncne f 11.37 , 136 | 6 ‘ 121, 107, 93, 79, 53 196 | 43
* Cis-Ocimenc ;n.;o 136 | 93 | 121.105,91,79,77,65,53 - 0.5
* Trans-Ocimene | 12.12 | 136 | 93 | 121.105.91,79,77,67.55,53 - 8.03
= y-Terpinene 1231 : 136 93 i 121, 105,91, 77, 65, 51 242 | 18
* Menth-2-en-l-ol | 12.59 Dass |7 130,121,101,95,81, 55 | - 0.8
* Terpinee=t-ol ‘ } A f . o |

acetate (1342 | nde ] 93 1136 121, 105,79, 55 16 | 15

« Lisslooh 1233 I ndes | 71 1139,121,109,93,80,55 | - 13.5
* Citronelis} ;‘16.17 154 | 69 |136,121,111,95,81,55 . 23
« Lavendulol ?17.13 ! 154 | 69 | 137,123,111,93,84,53, 06 | -
* Terpinen-4-ol 11708 | 154 | 71 [136.111,93.86,55 : 28
» Methyl salicylate !17.37 bas2 | 12 ;:37.92. 65.53 J 02 | -
» @-Terpincol [17.50 | nde | 59 | 136,121,93,81, 67 05 |05
= Citronellol if19.03 156 | 69 j|38,123, 109, 95,81, 55 ; : 05
* Thymol methylcher { 1904 | 164 | 149 ! 134,119, 105,91, 77 02 | -

i } ?

23



M. Abddel-Aal

Table 1: Cont.

Component ]' Ry* v B Major peaks Relative %
C.d“ cr
* Thymol 2122 ] 150 | 135|115, 104,91,77 0.2 -
* 3-Accloxy-3-
methoxy styrenc 2155 | nd*=| 150 [135, 107,91, 77,51 0.1 -
* Sabiny] acclate 2228 | nd** |91 150, 135, 119, 105, 77,51 0.03 =
* Mcthyl anthranilate {23.25 151|119 {134,128, 109,91, 81,69, 55 0.01 -
* Neryl acclate 2423 | ndw|69  [136,121,107,93,80,53 - 0.5
* Mcthyl-N-mcthyl-
anthrandate 27.13 165 165 150, 132, 116, 105, 91, 77,63 414 -
* y.clemene 28.33 i 204 | 121 189,175,161,147,136,107,93,79,67 0.1 -
* Farnesol 3111 I 222 | 69 1204,189,161,134,119,95,82,55 - 0.1
* Farnesal 3444 | 218 |93 190, 133, 120, 105, 79, 67, 55 - 0.3

** R, retention time; M*, molecular ion peak; B.P., basc peak; C.d., C. diliciosa; C.r., citrus

retie ulata, n.d. not detected.

Table 2: The antimicrobial activity of the essential oils of the leaves of Citrus
deliciosa Ten. and C. reticulata Blanco

Microorganisms Diameter of inhibition zone (mm).

The tested oils The standard antimicrobial agent

C.d* C.rx  |GM* TE* AK¥* AMX* NS*
25ul/disc | 25ul/disc| 10 g/disc |30ug/disc |30ug/disc | 25pg/disc | 100ug/disc

Bacillus subtilis 14 16 20 11 27 15 -

(Gram+ve)
Fscherichia coli . - 18 15 18 23 -
(Gram-ve)
Staphylococcus ¥ - 18 23 14 22

asireus (Gram+ve)

Aspergillus niger 17 17 -
(Fungi)
Aspergillus flavuy 17 17 . = . - 14
(Fungi)
Candida albicans 10 15 - B |

(Fungi) i . - B

A

Cd. C deliciosa; Cx., C. reticulata; GM., Gentamycin; TE., Tetracycline; AK., Amikacin; AMX.

Amoxycillin; NS., Nystatin,
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