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O ABSTRACT O

The thyme is a wild plant naturally present in the Syrian Seaside at varying altitudes
up to more than 1000 m above sea level. The essential oil was extracted from thyme plants
taken from seven sites (Safita - Beit Sheikh Younis, Khirbet Al-Mezah — Albirdanie,
Sheikh Badr — Aljalsat, Banias — Shibani, Qadmous — Alhatria, Qardahah - Deir Hanna,
Albhloulih - Beit Alia) by distilling 200 g of dry leaves from each site to obtain the
essential oil.

Gas Chromatography — Mass Spectrometry technique (GC-MS) was used for the
determination of essential oil content of Thymol, Carvacrol and Pinene compounds. The
results of chemical analysis showed that Thymol percentage ranged between 1.28 and 7.80
% and that of Carvacrol ranged between 75.32 and 83.27 %, while Pinene content ranged
between 11.86 and 22.58%.

Statistical analysis showed significant differences between the compounds contents
studied in the seven sites. The percentages of Thymol were as Following Banias — Shibani
> Albirdanie > Aljalsat > Alhatria > Beit Sheikh Younis = Deir Hanna and finally Beit
Alia which equal to Deir Hanna. For Carvacrol, the percentages were as Following Sheikh
Badr — Aljalsat > Beit Sheikh Younis = Shibani > Albirdanie > Deir Hanna = Beit Alia >
Alhatria. The percentages of Pinene compounds were in the following order Qadmous —
Alhatria > Beit Alia = Deir Hanna > Beit Sheikh Younis > Albirdanie > Shibani > Aljalsat.

Keywords: thyme, Thymol, Carvacrol, Pinene, GC-MS

*Professor, Department of Field Crops, Faculty of Agriculture, Tishreen University , Syria
%Doctor, Department of Field Crops, Faculty of Agriculture, Tishreen University, Syria
““Postgraduate Student, Department of Field Crops, Faculty of Agriculture, Tishreen University, Syria

214




Tishreen University Journal. Bio. Sciences Series 2013 (6) 2aall (35) alaall dunglsad) aglall © (338 daala o

- 04

14adla

shab oLl (g5 pall (pe 4y (sal) g5l CUsSa pe Lol Ly Lol 1S dall il Jigs
Blen (8 Al Lgaladind Aphaind lavas dleall iy aly (5F 15l (3 Bagnsall Zpdall clblall JalS eas
Laile i . ( Al-Said ef al. , 2004 ) 4ic e Y el ohd) 8 shall Lia el sasgal) Lkl ¢ 1583
maall eyl ol e A Ol galil Gl oF ) 2011 ale iS5 i b dallal) Al
iy gl Q) garting Allall S e 760 of Y sl s A0 Gasaall Loyl Lasead
DS adingy . allall Ua e el Clally ool ol 8 e gl 40 sl ST dlal) clilall Jlextid
a1 U ALyl Al e Al Al (e pead Al Agdall clatiall e Adadl Clediad) (g
L)L dalal)

Ladl Al Gl e s ) eae de @l Thymus vulgaris L. g sis3l
¢ Cualdl) ia adaial) daype il a8l A3 5 Ay Audas delyy GaleY )35 Un sal « Lamiaceae
sliay ol Al sa SV bl Jalsa o aa g Tasly gl (0sll) ole A Tpna) Alasesy 45l
¢ Usalae ¢ lajlh Loges IS8 aaiiy cdangial) jall dibie Lo ailaga can 35 = 10 aclisy) =555 . oyl

A s siue (g Jad difde cleldy) e sy .(Letchamo and Gosselin, 1996) Lyl Jlais
Ji e lall 8 latin) Agad ude jic)ll .(Morales , 1986) sl = (352 jia 2000 gl&y) Jag
shall iy (thymos) 4ulisdl AU (e Fudia dands (las s elodill G pad) ¢ ailis)

Ghs¥ls B3l aadll o (aldion gena el 43l B Aphe dad) 4l JUb o el
& Tt Aibasl Gl () .%1.0-0.7 Jpanaly Jlaalls 5l bl juhill Gala oo Adinally il
Ian Ylad o3l ) any el (et B Il eJpyp ccomin — B et~ J SIS Jadl
(5SSl Jsadill) cVsidl) Capnny iy aall Jaim gliiy) eV 8 5 Jeall U8 8 aasi VT cangs
afhall sliae adall adld e sl sty Al LY s s o oS Al
Sshias 4die ((grdn dua cpall Taal adl) alie < Gae clall Db carilagyll shma ¢ edas cgaill slias
Slels call 4 duadl o sy bl g spdie Juadl (il 138 (i, . (Esoteric Oils , 2011)
O ) Sluhall ey jing LS .(Badi ef al. , 2004) [iY) Gy b ade Jsanll S Jsadll (o ssine
Gany b aadi @A) 4l W Galiiall Laliy (Jlaadl) il Sleall (ol alatiu) auls ol jic)
&= (i 13 «( Al- Sheibany ef al,, 2005) 15l lasiudl o yaell jpaatl 34 50lS Gl
ableg il Va4 ellnlly Lapla Jexing cll lasay o)llly 2007 ale aSa 5 Suiall ae oS3 L
(03] el il

«(pPm 482.600 — 72.900) Thymol Jsedll leias ¢ sieill iy & ke 60 (o JST joma o
.(Nijssen et al. , 1999) ( ppm 63.800 —10.000) Carvacrol J, S\

syaidl 4yl gl (CpoH 40) 2-Isopropyl-5-methylphenol i  Thymol —Jseill xie
Ay Biocides . 45 sl izl LSl (e 1550 leja axs «(Fenaroli , 2005) JsSll jicjl) Gl

215



e Sl s @wsd) Jalill gl Fieill gylaall cull 8 Aplad) Ll sile o ,SU aladtinly Cpinll S yas J oSG ¢ Jgadll s

Ul e 4y s Al o LS e S i (5 AT e pn ol saagd prdion Letie cagin shine et
LSy ekl ¥, ((Palaniappan & Holley , 2010) (plaadlS ailall el (s adhal) daglie
A aag A dils) ((Mezzouga ef. al, 2007) duall cilall sleasS L 1al Jsadilly J5 S0
.(Andersen , 2006) o5l s3lias (el cllay Jsadill of e

il & a3 e (CpoH;40) S-isopropyl-2-methylphenol i Carvacrol —Js S,\Si aas
Crgtll aial Aaaldl) diliae 3ol aadiy Ak %75 — 5 L o odclgl ggmd Ay giedll gyl
(Du et al. , Escherichia coliSis afilyall (ra t\,_ﬂ sac gai iy . (Ultee & Smid, 2001) sl
(Cox & Pseudomonas aeruginosa — iasipl Al Ll 8 Wl s LS .2008)
s ) Gl WAL apaall Cisall Sany Js S o ) cluhal) gas) el .Markham , 2007)
Lalasid (ool 385 Appfall il gyall Gl js WA aum ddlide Jalpans ddlide 5€050 Jg SBHISI HLas) 5 Cus
Js SIS A5y 5528 A0S 5y ) Condl Iagd A0 i) iy gyl LAY S byl )
.(Bavadekar « 2012) ;layull slas JalaS

:(C1oH16)(18,58)-6,6-dimethyl-2-methylenebicyclo[3.1.1]heptane i Pinene -l
> WS . B-pinene 5 a-pinene La lSle daphll & 4l aag Glingll Cia (o gpae SHe sa
T e Al Clils b G, ATl Gl Pine ysiall mil) b olls (lsSe (SN o s
oary ge Ol ASEN) 5auSY] et 3 Al cleliall b o) axdiy gy el duepllS
.(Neuenschwander ef al. , 2010) {cliall shall Jia 3ylaall CLSHall (o 2l Syl

SN Gph e Ol Ggia b Al deg el Bal LS G Aphall Cipll GdA 5
& eV s s SE) Gl GC-MS ddaulyy Jo SIS Jsadill o Cull (s5ima A cadiy ¢ laally
e paldina) giedll cuy Jdas 5 .(Zein ef al. , 2012) Jsadi (%31.5) dilie (%49.8) Sluall aeas
o oty JSh (gylaall Gl (ggial M8y AL s Aumlly Coridothymus capitatus &\ ébj
.(Goren ef al. , 2003) (%18.6) Jsaii ¢(%21) Gaatb i ¢(%35.6) J5 SIS Al LSyl

LT I PRLA - VY

e A 8 Lptay sl dalidl G pdlse Gass 3 Ll (gl o3 Gl 13a aal g
osaally (o) el bl Aplally ddally Aaalai@Y) Gaeal) G (3 Arala 8 2l Ergad Ml sgaally
daludl & giedll e Alles Gl d5as ades GlieYl el gai o) angill 48] 4pay 3 il
RSP

@) Jie3l) @il (Likas)) SLasl Sl 4 clulall dabs g Gagll 13 e ) iaglld 1
Al illy cpially JoSBHKN cJsadll (e (orhaall 4l sgine Cun e (el daludl (G il
.GC-MS Sl Calilas — 433l Wil giga g S

216



Tishreen University Journal. Bio. Sciences Series 2013 (6) 3asll (35) alaall danglsnd) aslall @ (18 daals dae

palgay ) gk

Gl aang 4kl alal <1

e e 0o ol el Gl e Caren

(r 220) g : iz Gl Cuy — Gidlae

oo (p 250) miin 0 Sl - gl 40
A2 2 o) i o goul

8

il - 3 aall Ay 5

I R e e
TR

Lol @bl L ciman A Aufal) ablge dday i (1) sl
A3 Lojai 8 el mhau e (0 440) adiy s Gludall = n il e
Ad o & adl mlas e (o 560) adiny: (Sl - (ulale
AS sojas 8 jadl mhau e (p 1000) aéin: Aphblall = (agexdll @
A6 sopas & jadl mb e (2 320) adin: bs py— Aslajlle
AT sonap & adl mhas oo (2 200) aip s Ll cu— Adglgll e
WY1 Ay Alaye & bl @l Laxie 22012 ale e ghaas U @ b pead) Dlee s )

b lelail dapd 2 (gyeudl Jalll o diliss
Llend) Ghliddl Jedy Ly ) adl e aadly glis
s (A e e gl les Al mgdally

t YK (1) JSall daiase

Al 2oxmasi @ adl mhaw oo

e

LOped Baa) AR 8la A by 6 suall ik Ll lisal) maen Caiad &

‘_g)hd\ Cu il ALl 2
dauly (gyhad) il Galiiud 3 ¢ Auhall adlse o adse IS e Ciladl @lal) e g 200 3 30 2

piall e il Gles aladiuly cilel ¢ sad 1996 European Pharmacopia (3is il
leanad a1 cile 3 (3 JSal) ey deSae Lalay U] Canlil L dxuagy cujll e 5.(2 JSAY)
GC-MSIL Jiatll a5 a0 4 s days die ciliing e guall e

217



e Slae bja sl Jalidl 3 ol siesl gylaall cagll 8 A5l Ll il s sSH Aoty il iliSyag Js SUHISH (Jpadll o

@l i3 il (e paliiaal) kel @yl (3) Jedl DALY Llery ardiuall Ll Slga (2) JS&

(GC-MS) Gas Chromatography-Mass Spectrometry gy Jaladll 3

4835 Jd (e @hadll GC-MS QP2010 Plus jlea alasinly cujll clisl desill Jiladl) w5
ASlewss cae 0.25 X 2 30 ) Ll (10 35am 3550 GC ) lea (4) JS&IL mlasdlls 4L Shimadzu
G 5ha Aayy (JBU S asded) aasind 1 VK GC-MS Il jlea s Jagpd cuilS ( jiag Sse 0.25
Gl 5 5 3585 20 Jsa 2 130 U 250 (e Tens dpeall Ba Fag ady &5 .a 280 CailSly 2250
330l 2 280 o B 5 5 d38Yp O Usmar 0280 U 4 130 0o cand) lasnyg sasly i 52l 3l
o s Sae (1) 5leadls Aigiad) duall ana 2583 30 ihall malipll ddlaal) s34 ol 454y 8.33
7. vulgaris L. jieill cily claliiued eglly oSl Qa8 daddiie Liheglag S 3k ) -l
.(Zekovi¢ et al. , 2000) Al sl davls (gylaal) Cuppll (DAL 2ay

GC-MS QP2010 Plus i Lilésilag & jlga (4) Jsil

(RT) Retention Time _ulial¥) ey e alae¥h cujll 8 335asall GlSHall dyga o capail)
onE g . (Adams , 1995) GC-MS jlea b dinmall 45€d) ga Lig Sl ClSpall oda Cada 43 )lias

218



Tishreen University Journal. Bio. Sciences Series 2013 (6) 3asll (35) alaall danglsnd) aslall @ (18 daals dae

Lo & as asilel) Talada 3 L) Afieal) adil) daliss Cilusial PA (g (%) Capll i €al o8I a5l
LIS Al Y ) 538 (o dad S

(Suaay) Julaill <4

Ol Gph ge dllyy Uilas) @bl Jdss 3 Microsoft Office Excel 2007 gmaliy addid
G die L.S.D. (goina (38 Jal Al clua 25 (a9 Anova: Single Factor Juas aladiuly dysisall (35 54l
%5 iy sinal

F AT W)
syl ) el il e daliial dphaall Gl G Al sa Al s2gd Latiyll Cangl) ¢
ys Gy Jo SBISI ¢ Jpall @l o leilsial S e (sl Jaludl e adlse dass 3 Lasila
zas (11)¢(10)¢(9)¢(8)¢(7)¢(6)¢(5) Jsilly lile dilasall Aplall Lahesilag Sl Gl oo Leldady
A6 A5 A4 A3 A2 Al dad) @8lsall o il Sl Talall (hdinY) cilhbie) e silas <)

ol A7
| Chromatogram for Location A1 Sample
10,477,661 A
Peak Report TIC 2
Peak Retention Time (RT) Area Area % E
1 4074 3907884 18.07 Z
2 6.366 337362 1.56
3 6.485 17386596 80.38
21631842 100
E
2
:
|
| i |
l g
‘ . g || l' TIC*1.00
A" A i
T U T U T Ty
319 5.0 6.0 7.0
min

Al gigal) (o hitinal) 3l Aimy Galdll alésilag €l ¢ (5) Jedd)

219



e Slae bja sl Jalidl 3 ol siesl gylaall cagll 8 A5l Ll il s sSH Aoty il iliSyag Js SUHISH (Jpadll o

for Location A3 for Location A2
Es7648 x £085.236 -]
Peak Report TIC H Peak Repont TIC H
Peak | Reteotion Tane RD) | Area | Area H Peak | Retestion Tane (RT) | Area | Area® :
1 4068 2181894 | 1186 H 1 4084 2501989 | 1457 ]
2 6359 894588 | 486 2 6339 1077459 | 628
3 6478 15315648 | 8327 3 6456 13568931 | 7915
1859230 100 17168379 100
i i
H
b Ay TIC*1.00 J 1y TIC*1.00
- v . T T ¥
39 i 5'0 6‘0 L 70 39 2 5'0 5'0 iz 70
mn min

A3 gl e il Al gilag S :(7) JS A2 gl e eyl die algilag S 1(6) Jeil

for Location AS for Location A4
F39.763 H 32561 z
Peak Report TIC H Peak Report TIC i
Peak | Retemion Tae ®T) | Area | Area® 3 Peak | Retenion Tme RT) | Atea | Area® i
1 4087 B | nss H] 1 4051 19812851 | 1215 H
2 6382 w2 | 209 2 6335 121427 _| 780
3 6498 s | 1532 3 6453 13053389 | 8005
647375 100 16306067 100
s
s H
H E
i ;\1 o G100 " /\‘ | TIC*1.00
- : ; - : : : -
39 U 50 5'0 ik 70 39 S 5'0 6'0 LT 70
nin nin

AS sal) o il Ae pléilag € 5(9) el Ad gl o el e sl gilag S £(8) Jedd

for Location A7 for Location A6
f1.454.050 L 156,563 3
Peak Report TIC H Peak Report TIC H
Peak | Retention Tame (RT) Aea | Area ] Peak | Retenton Tme RT) | Area | Area% £
1 4074 3274539 | 2065 H 1 409 2688693 | 2035 3
2 6365 202454 128 2 6356 194 | 130
3 6482 12382390 | 7808 3 6504 1035245 _| 7835
15859383 100 132002 100
i i
2 %
i i
EJ| , meue E )|, meuw
T T T T T ¥ T T T
39 50 60 ! 70 39 50 60 U 70
i nin

A7 gl e il Al gilag s (1) Jea A6 gigall e cuill A b gilag S :(10) Je

220



Tishreen University Journal. Bio. Sciences Series 2013 (6) 3asll (35) alaall danglsnd) aslall @ (18 daals dae

t o (1) ) Jsaadl b Slasl) Jilail) il (el 5 i,

O 801 Jsa) il Coa I3 (%) gptall cael < (1) Jsand
lgia JSI LSD(5%) daidy Aupal) gblga B giall jiojll olaal) cyll) cilie b

LSD(5Y & <
(5%) ol
AT A6 AS Ad A3 A2 Al

0.51086 20.65 | 20.35 | 22.58 | 12.15 | 11.86 | 14.57 | 18.07 Pinene

0.26938 1.28 1.30 2.09 7.80 4.86 6.28 1.56 Thymol

0.48621 78.08 | 78.35 | 75.32 | 80.05 | 83.27 | 79.15 | 80.38 Carvacrol

Oe @dlsall o3a (8 Bagasal) Ll (ggine G luls s (1) dstad (B sasasall il el
Pl LS il S Aygien (35 asms Lilian) ) et o 385 A8l LS5

Thymol Jsadill e g giaall .a

G (i) = Galil) Ad pisdl 8 el (%7.80) Jsefill dus Jeb o (12) JS&N e Laadl
Gsb sas Slany) il G (We cu — Addledl) A7 adsd) 8 ciels (%1.28) das A3 o s
Wlle Lysina Ad adsall 8 3a5n5all DL Cfi 3) Al adlge 3 Jgadll o SULA (gine n dysina
A5 5 (ladall = 50 Fill) A3 S (S — sjmall 438) A2 wdsall Ly ¢33 adlsall aan clils e
O o B AT o o Lisina (s olb (Ui gl Cuy — Gdla) AL sl W (Aplalad) — (sl
A g Agies (3908 Legin el Al (Lo cuy — Adlall) AT 5 (Ls Lo — Aaladll) AG Gaisall
A6 5 AL Gn @l lae gine Bk AV ailsall paea bl Lagale

8.00 7-80

6.28

6.00 =
4.86
4.00
2.09

2.00 1.56 1.30 1.28
oo | = .

. g ; ; N

s __ S

Ayt &8s

Yoda sial) dyeadl

(%) @ssmd) Jalud) cpa gilsa A B ol Jiesll gpdaall 3l B Jgadil quSpad Aygial) cuaddl 1(12) Jo&

221




RS PRI @sed) Jalud) 3 oll el (gylaall a8 Al Ll il s S alasialy (il S pe s Jg SES Jpaill ks

Carvacrol J sl e (g giaal) .b

& o( sl = 5y wadll) A3 sl b caela (%83.27) Jy Sl s el of (13) J8&l) (e Baadls
G asas Shany) dilaall G L (Apblall — Guseddll) A5 adsdl & cijels (%75.32) A o o s
Lsinay A3 gisall 8 sagmsdll bl i 3 el adlge b s SWHISH e ULl sgine G dsine
= bil) Ads (D gt can — Gdla) AL sl il Ll (g AY) adlsall maen il e Al
dalyll) A6 Gladsall Ll (ol — sheall 43)3) A2 adsall Logaly cdygine (358 Laginr ek al i) (ol
G AS dsall o Lah 48 g Ciy  dysine (398 Laghy sedi ald (Lle cun — A04ell) AT 5 (L 00—

cgsina (i (AT alsall an ale sl

il

78.35  78.08

82.00

30.00 80.38 75T 80.05

78.00

76.00 "r—[ \
74.00 \
72.00 \
70.00 l i

VI GRS S S R e

N4 Nt J f o :

S 3> « 57 ?’J A
K f} Jy F f’}

7 N4

siall 4y

&

%

Ayt &l sa

(%) sl Jalad) ¢sa gilsa Aapu b (gl sio3ll (gpband) o) B g S0 Sl Aypiall unl 1(13) Jeal

Pinene (uiud) (pa ggianall .C
((Apblall = Gusesill) AS adgdll b Cipela (%22.58) cpill daws Slef o (14) Jod) (e Laals
Isas Shasy) ddaall G L (@ladad) =y ) A3 adsd) B cupels (%11.86) A o of oo
Lsinay AS pdsall 8 Basmsall blall s 3 (Auhall adlse 4 Gl e SBLA sine G Aysine (358
ol (Lo cay — Adsledl) A7 5 (L s — Aalajill) A6 pladsall & gAY adlsall aea clils e dlle
A3 sl L (Sl = sheall Ba) A2 3 (uig el cay — Gdlia) Al & clygine (3558 Lagin el
e bagle sl (a8 Aygima (3508 Legin el ald (Al - (ulil) A4 (Gludal) — o &)

- Asine 3aok @AY glsal)

222



Tishreen University Journal. Bio. Sciences Series 2013 (6) 3asll (35) alaall danglsnd) aslall @ (18 daals dae

25.00
22.58
20.00 20 25 20.65
5 i 18.07
<& 15.00 14.57
3 11.86  12.15 RN
2 10.00
% RN
5.00 \
0.00
, N NS Y BN N
AN IR A S B
3 N ¢ ot
J Al g 5o

(%) asad) Jalad) cha gilsa Aapun A (gal) jiesll gpband) a3l b ool Spal Lygiall ol :(14) e

O il JS 5 alae Y1 oSl Gl Auhall sda & s SISH Jsadll )l Sl ol lag
Gy %780 5 1.28 Gn Jsedil af Cingli cun b %83.27 5 75.32 0o gl 4ad Jinas Jy S
drany Glial) meal (grlaall Cupll S e Jy KUY lass 3) 2012 ale 4idlajy Zein x5l aa 12
& (£0.24) mitie 5850 Jsall) jels 388 Loaf . Jsefill %31.5 Jilie %49.8 1 dablse al i el e
Ka 3 2002 e sy Hudaib 4l Jeagi L ge 13 Ciliay L2009 ale 4idlajs Imelouane it
oy eSS Jadll eks S L J5 SHSU (%4) Jilie (%51.2) gohal) @l & G lef Jsadll
2003 ale oplejg Branauskiene 1 . & (gyhall cudll Jla) oo 758.1-44.4 ) deay 5S35
@l 3 i W8 G o3l cuy b el SHall g Ll Jsedill (IS 2008 ale 4idlajg Knio s
Blaedl Uiy (el ehalS Gl 8 Logee Alantivndd) gl LA e )Ll il Jlastind GlSa) Jsa Ty
8 eyl ol e <Y g giedll cuy of cuis  Ochlerotatus caspius ioald) i) e
Jsafl) oo Aledl) 0l aal of iy GC-MS aladinly aldas 2y (gyal cblsy el )l e zydi
Sl e Jsillly Jo Sl Gainladly

O gl bl giell e 2007 ale Adlayy Abu-Lafi blal i) cluhall =il cell
Jsafll of GC-MS cdldas il 85 ¢y —Ully Uy SUHIKI Jsadill o call b Taalgs <Y Ul
A el sl CSall s

e Jlag A il e 8 aay (%22.58 — 11.86) op ol GlSje A Caagi
2%13.25 s cals 3 2009 ale 4y Imelouane

223



e Sl s @wsd) Jalill gl Fieill gylaall cull 8 Aplad) Ll sile o ,SU aladtinly Cpinll S yas J oSG ¢ Jgadll s

tGluagill o claliiiuy)

Al mhu oo gl el sl cuay el clal gylaall cujll SLesSl Sl e (1
Bsal 5as (A el e A el Al el (St = Ol aloall a3 ¢ (- bae Ayl
slginly uaid (Aphlall = (ugedill) adgal) Wl Jg SWHIKI e daws e a5l olgialy (ludall — 50 sill)
Lgadlsal Lot gyl lisall oy Aaaly Bagina 338 Cipels 5 i) (ge Bans e sl

ou) S JoSBN e gyl daludl (aca Auhall adlse (& el il gylaall Cusll (g5m (2
() AlSyas Jsadll) AT (i Sall aa 43)laa

1Sl La by

Ay Gluls asas ol el DEsallS (ke sus A])) Gl ALSa Glulpy shial @

Gl ce bl ods Ljliay (DY) any 5pile SULA o Galiid) Cujll ssind it o)yl @
AfLasl) LSl (e olsine (& cul) (s A Adjeal A355a

iy Laal e W Skl (g @l 13 Al Aol (s JE e slaa¥) oD b5 e

LAl

saalpadl

Jealadll ad ¢ leghadly Sl dypne ¢ dppbelly dubll bl . Gusw ¢ aSa ¢ dene el xe 1
.294-293 277 = 275= 2007 ¢ G dasla ¢ dely3ll S ¢ ddial)

Dile g ccaball o glel 3)lijls LulST slil) Zuallel) Lisdlly dnial] jSpe opdi Ciipa jage . Asallall dniall daliie 2
¢ Oliy) Al aaal + agdsnll g3l [ ilegalae — Ldulf saniall aed/ moliys duallel) daiall dakiic
2011

3. Abu-Lafi S., Odeh I., Dewik H., Qabajah M., Imam A. , Dembitsky V. M., Hanus L.
O., Natural Compounds of Palestine Flora. Comparison Analysis by Static
Headspace and Steam Distillation GC-MS of Semivolatile Secondary Metabolites
from Leaves of Cultivated Palestinian MAJORANA SYRIACA. Biomed Pap Med Fac
Univ Palacky Olomouc Czech Repub., V. 151 L. (1), 2007 P.21-29.

4. Adams, R.P., Identification of Essential Oil Components by Gas Choromatography
/Mass Spectroscopy ( GC-MS ) . Allured Publication Corp., Carlo Stream, I -USA;
1995. P. 456 .

5. Al-Said , Mansour S ; Mossa , Jaber S ; Atiqur M , Rahman ; Al-Yahya , Mohammad A
. Medicinal plant diversity in the flora of Saudi Arabia 1: a report on seven plant
families —Fitoterapia / Volume 75, Issue 2, March 2004, P. 149-161.

6. Al-Sheibany , Ikbal S. ; Kadeem , Kasim H. ; Abdullah , Amal S. Isolation and
Identification of Volatile oils from Iraqi Thyme ( Thymbra Spicata ) and study the
antimicrobial activity - Babylon University - Journal of Chemistry — volume 18 ,
2005, P.289-298 .

7. Andersen A. , Final report on the safety assessment of sodium p-chloro-mcresol,p-
chloro-m-cresol, chlorothymol, mixed cresols, mcresol,o-cresol, p-cresol, isopropyl
cresols, thymol, o-cymen-5-ol, and Carvacrol .Int J Toxicol. V. 25 Suppl 1, 2006. P.
29-127

224



Tishreen University Journal. Bio. Sciences Series 2013 (6) 2aall (35) alaall dunglsad) aglall © (338 daala o

8. Anonymous , Thyme: Thymus spp. Labiatae. In: Fortin, F. (Ed.) , The Visual Food

Encyclopedia: The Definitive Practical Guide to Food and Cooking. MacMillan,
New York, 1996. p. 477.

9. Badi, N.H. ; Yazdani , D. ; Ali , S.M. ; Nazari , F, Effects of spacing and harvesting

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

time on herbage yield and quality/quantity of oil in thyme, Thymus vulgaris L.
/Industrial Crops and Products - 19 ,2004. P: 231-236 .

Bavadekar S. ( 2012) http://www.liu.edu/Brooklyn/About/ News/ Press - Releases
/2012/April/BK-PR-Apr25-2012.aspx

Branauskiene, R., P.R. venskutonis, P. Viskelis and E. Darbrauskiene, Influence of
nitrogen filtilizers on the yield and composition of thyme (Thymus vulgaris).- J.
Agric. Food Chem., V. 51, 2003. P. 7751-7758..

Cox SD, Markham JL , "Susceptibility and intrinsic tolerance of Pseudomonas
aeruginosa to selected plant volatile compounds". J. Appl. Microbiol. 103 (4), 2007.
P. 930-936.

Du WX , Olsen CE, Avena-Bustillos RJ, McHugh TH, Levin CE, Friedman M
"Storage Stability and Antibacterial Activity against Escherichia coli O157:H7 of
Carvacrol in Edible Apple Films Made by Two Different Casting Methods". J. Agric.
Food Chem. 56 (9), 2008 . 3082-3088.

Esoteric Oils (2011) -Thyme oil (Thymus vulgaris) - information on the origin, source,
extraction method, chemical composition, therapeutic properties and uses / ©
Copyright Esoteric Oils CC and Sallamander Concepts (Pty) Ltd 1998 — 2011 / last
updated 14 November 2011.

European Pharmacopoeia, Saint Ruffine:Conseil de [’Europe Maisonneuve S.A.
NCCLS. (1999). National Committee for Clinical Laboratory Standards , 6th edition.
Approved Standards, M2 - A6 ,Wayne, Pennsylvania 1996 .

Fenaroli , Fenaroli's Handbook of Flavor Ingredients, Volume 1, 3rd Edition. CRC
Press. London, 2005 .

Goren A. C. , Bilsela G. , Bilsela M., Demira H. , Kocabas E. , Analysis of Essential
Oil of Coridothymus capitatus (L.) and Its Antibacterial and Antifungal Activity /
Naturforsch. 58c, 2003. P.687-690.

Hudaib M. , Speroni E. , Di Pietra AM. , Cavrini V. , GC/MS evaluation of thyme
(Thymus vulgaris L.) oil composition and variations during the vegetative cycle -
Journal of Pharmaceutical and Biomedical Analysis - Volume 29, Issue 4, 20 July
2002, P. 691-700.

Imelouane, B., H. Amhamdi, J.P. Wathelet, M. Ankit, K. Khedid and El Bachiri, A. ,
Chemical composition of the essential oil of thyme (Thymus vulgaris) from Eastern
Morocco. International Journal of Agriculture & Biology ,V. 11, 2009. P. 205-208.

Knio K.M., Usta J. , Dagher S., Zournajian H. , Kreydiyyeh S. ,Larvicidal activity of
essential oils extracted from commonly used herbs in Lebanon against the seaside
mosquito, Ochlerotatus caspius - Bioresource Technology - Volume 99, Issue 4,
March 2008, P. 763-768 .

Letchamo, W. , Gosselin, A. , Transpiration, essential oil glands, epicuticular wax
and morphology of Thymus vulgarisare influenced by light intensity and water
supply. J. Hort. Sci.71, 1996. P.123-134.

Mezzouga N. et. al , Investigation of the mutagenic and antimutagenic effects of
Origanum compactum essential oil and some of its constituents Mutation
Research/Genetic Toxicology and Environmental Mutagenesis- Volume 629, Issue 2,
18 May 2007, P. 100-110 .

225



e Sl s @wsd) Jalill gl Fieill gylaall cull 8 Aplad) Ll sile o ,SU aladtinly Cpinll S yas J oSG ¢ Jgadll s

23

24.

25.

26.

27.

28.

29.

Morales, R., Taxonoma de los g eneros Thymus (excluida la secci’on Serpyllum)
Thymbra en la Pennsula Ib’erica. Ruizia, 3. Monografias Del Real Jard'in
Bot anico, Madrid, 1986..

Neuenschwander U., Hermans 1., Guignard F., Mechanism of the Aerobic Oxidation
of a-Pinene. In: ChemSusChem. V. 3, I. 1, January 25, 2010 . P. 75-84.

Nijssen, L.M., Visscher, C.A., Maarse, H.,Willemsens, L.C., Boelens, M.H., Volatile
Compounds in Foods and Beverages. TNO Nutrition and Food Research Institute,
Zeist, The Netherlands, 1999.

Palaniappan, K. and Holley, R.A. , Use of natural antimicrobials to increase antibiotic
susceptibility of drug resistant bacteria , International Journal of Food Microbiology
- Volume 140, Issues 2-3, 15 June 2010, P. 164168 .

Ultee A, Smid EJ , Influence of carvacrol on growth and toxin production by Bacillus
cereus. Int. J. Food Microbiol. 64 (3), 2001. P. 373-378.

Zein S. , Awada S. , Al-Hajje A. , Rachidi S. , Salameh P. , Kanaan H. , Variation of
thymol, carvacrol and thymoquinone production from wild and cultivated Origanum
syriacum of South Lebanon. Journal of Medicinal Plants Research Vol. 6(9), 9
March, 2012. P. 1692-1696.

Zekovi¢ Z. , Lepojeviic Z. , Vuji¢ Dj , Supercritical extraction of thyme (Thymus
vulgaris L.). Springer-Chromatographia — 2000, V. 51, I. 3-4, 2000. P. 175-179.

226



