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Abstract

Essential oils compositions of hydrodistilled fresdrial parts offhymus (Lamiaceae), growing in various soils
of Algeria and Morocco with different climates, atempared here. Thymol (17.3-79.1%), carva¢doll-
72.4%), a-terpineol (34.4%) trans-B-ocimene (0.15-25.8%)p-cymene (0.47-19.6%), linalool (6.1-17.2%),
viridiflorol (16.12%), y-terpinene (0.74-14.6%j-terpinene (0.3-12.3%)-cymene (11.41%), thymol methyl
ether (6.73-10.7%)-pinene (8.75%), camphor (7.5%), nerolidol (6.95%) borneol (6.1%), were the main
components of the studied essential oils.

Keywords. Thymus ciliatus, Thymus guyonii; Thymus numidicus;, Lamiaceae; essential oil; thymol; carvacrol;
chemotype.

1. Introduction

Thymus (Zaatar) is one of the most important genera inlthmiaceae familyThymus belongs to the tribe
Mentheae, subfamily Nepetoideae; it includes 300-4Pecies [1-3]. ‘Thyme’ is commonly used in the
herbalistic sector with a long list of pharmacotajiand aromatic properties, such as spasmolytitseptic,
antitussive and expectorant [4]. In folk mediciitds popular for stimulating action in all orgamsfunctions
[5] and also for the antimicrobial activity of tlessential oil [6]There is a great number of papers related with
Thymus essential oils but few of them concern the NorthicAn species,T. ciliatus, T. guyonii and T.
numidicus [7-17]. In continuation of our works on Lamiaceassential oils [7; 8; 12; 13; 15; 16; 18-29], we
report here a comparative study of hydrodistilledeamtial oils compositions df. ciliatus, T. guyonii and T.
numidicus from our group [7; 8; 12; 13; 15; 16], with thoem other groups from Algeria (9; 14; 17) and
Morocco [10; 11].

2. Experimental

Plant material

Tcl: Aerial parts offhymus ciliatus, collected from Ain Mlila province of Oum EIl Bouaig(Eastern Algerian)
[8].

Tc2: Aerial parts oThymus ciliatus, collected from Batna (Eastern Algerian) [7].

Tc3: Aerial aerial parts ofhymus ciliatus, collected from Tlemcen (North Western Algeria@). [

Tc4: Aerial aerial parts ofFhymus ciliatus, collected from Imilchi (Central Morocco) [10].

Tcb: Aerial aerial parts ofFhymus ciliatus, collected from Azrou (Central Morocco) [11].

Tc6: Aerial aerial parts ofhymus ciliatus, collected from Bir chouhada (Southern Oum El Rpup[12].
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Tgl: Aerial parts ofThymus guyonii, collected from Zelfana-Province of Ghardaia (Alge Septentrional
Sahara) [13].

Tg2: Aerial parts offhymus guyonii, collected from Djelfa (Haoues mountain, CentrigeXian) [14].

Tnl: Aerial parts offhymus numidicus collected fromConstantine (North Eastern Algerian) [15].

Tn2: Aerialparts ofT. numidicus collected fromDjebel EI-Ouahch, Constantine (North-Eastern Algeyi16].
Tn3 Aerial parts off. numidicus collected fromAzzazga (Yakouren forest, Central Algerian) [14].

Tn4: Aerial parts off. numidicus collected fromKabylie region (Central Algerian) [17].

Extraction

Fresh aerial parts of the collected plants werensitéd for three hours to hydrodistillation in ae@énger-type
apparatus. The essential oils obtained were dned anhydrous sodium sulphate then stored at +4rfi
analyzed. Respective yields are given in Table 1.

Table 1. Plant material data ofhymus ciliatus, Thymus guyonii and Thymus numidicus from Algeria and
Morocca

Sample code Region of collection Altitude (m) Oil yield % Reference
(wiw)
Tcl Ain Mlila 771 2.0 [8]
(Eastern Algerian)
Tc2 Batna 900-1036 2.1 [7]
(Eastern Algerian)
Tc3 Tlemcen 842 5.1 [9]
(Northwestern Algerian)
Tca Imilchil 1700 1.6 [10]
(Central Morocco)
Tch Azrou 1278 0.3 [11]
(Central Morocco)
Tc6 Bir chouhada 708 2 [12]
(Southern Oum EI Bouaghi
Tgl Zelfana 355 2 [13]
(Algerian Septentrional
Sahara)
Tg2 Djelfa (Haoues mountain, 2000 1 [14]
Cenral Algerian
Tnl Constantine (North Eastern 694 2 [15]
Algerian)
Tn2 Djebel EI-Ouahch, 800 2.1 [16]
Constantine
(North-Eastern Algeria)
Tn3 Azzazga (Yakouren forest, 1000 24 [14]
North Central Algerian)
Tn4 Kabylie region (North 898 2 [17]
Central Algerian)

Gas chromatography and mass spectrometry (GC and GC/M S) analyses

Tcl, Tc2, Tcb, Tg2, Tn3, Tn4 and Tc6 were analylzgdsC/MS using a Hewlett Packard 6890 [8; 7; 11; 14
14;17; 12]

Tc3 was analyzed by GC using a Perkin-Elmer'd@d NMR [9]

Tc4 was analyzed with an Agilent GC-MSD 6890/59¥3]
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Tgl and Tnl were analysed by GC/MS using a Shim@ib050 [13; 15]
Tn2 GC analyses were performed using a Perkin-E¢fasichromatograph equipped with two FIDs and GC—-
MS analyses were performed on a Perkin-Elmer ajyeaf6]

3. Resultsand Discussion

From Table 2, exhibiting the major componer#s%) of the studied essential oilsTiymus ciliates, it appears
that the essential oils df. ciliatus collected from Batna (Tc2) and Ain Mlila (Tcl) atleymol chemotype
(79.1%, 54.98%) [7; 8] while the essential oil Bf ciliatus, collected from Tlemcen (Tc3), is carvacrol
chemotype (80.3%) [9]. Thymol (17.3%, 44.2%) wasntyafound in essential oils dF. ciliatus collected from
Imilchil (Tc4) [10] and Azrou (Tc5) [11], respecély. Carvacrol (80.3% and 26.2%) was mainly
characterizing the essential oils of Tc3 and Tc4(p respectivelyp-Cymene (6.66%, 5.6%, 6.1%, 19.6%)
was found to be mainly common to essential oil$aff,Tc2,Tc3 and Tc4 [8; 7; 9; 10] respectivelyTerpinene
(12.3%) andrans-p-ocimene (25.8%) were mainly found in the essemtilabf Tc5 [11].y-Terpinene (11.33%
and 14.6%), was found to be as a component of egslseis of Tcl and Tc4, respectively [8, 10]. The
composition of the essential oil of Tc6 [12] seetusbe different from those of othdthymus species
particularly withthe main presence efridiflorol which is reported here, for the first time fronTlaymus oil,
but it has been recently reported as a main conmai&alvia officinalis (Lamaiceae) essentialil [28].

Table 2: Percentages of major components (>5%) of essential oils of Thymus ciliatus (Tc1-Tc6).

Per centage
Compounds* Tcl[8] Tc2[7] Tc3[9] Tc4[10] Tc5[11] Tc6[12]
a-Pinene - - - - - 8.75
a-Terpinene - - - - 12.30 -
p-Cymene 6.66 5.60 6.10 19.60 - -
trans-B-Ocimene - - - - 25.80 -
y-Terpinene 11.33 - - 14.60 - -
Camphor - - - - - 7.50
Thymol 54.98 79.10 - 17.30 44.20 -
Carvacrol - - 80.30 26.20 - -
Nerolidol - - - - - 6.95
Viridiflorol - - - - - 16.12

* Compounds listed according with crescent RI order.

Table 3 lists the major components the two esdentisa of Thymus guyonii growing in Djelfa (Central
Algerian) and Zelfana (Algerian Septentrional SaharCarvacrol is the chemotype (55.55%) [13] of the
essential oil of Zelfana (Tgl), while the essentdl of the plant collected from Djelfa (Tg2) is mby
characterizing by p-cymene (18.6%) [14]y-Terpinene (13%), linalool (6.1%), borneol (6.1%)dathymol
methyl ether (10.7%) [14]. Thymol (19.51% and10.9%4s found to be mainly common to the essentialadi
Tgl and Tg2 respectively [13; 14].

Table 3: Percentages of major components (>5%) of essential oils of Thymus guyonii (Tgl, Tg2).
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Percentage

Compounds* Tgl[13] Tg2 [14]
p-Cymene 6.25 18.60
y-Terpinene - 13.00
Linalool - 6.10
Borneol - 6.10
Thymol methyl ether - 10.70
Thymol 19.51 10.90
Carvacrol 55.55 -

* Compounds listed according with crescent RI order.

Ghorab et al

The percentages of major componentS) (of essential oils ofhymus numidicus (Tnlto Tn4) are listed in
Table 4. Thymol is the chemotyp&8(2 %) [16] of the essential oils growing in Djebet@uahch (Tn2)o-
Terpineol (34.4% ) was the main component in Tri8ected from Azzazga (Central Algerian) [14]. Caoral
(6.02%,16.9%,6.8%, 28.1%) was found to be mainly common to theeastial oils of Tnl, Tn2, Tn3 and Tn4
[15; 16; 14; 17] respectivelp-Cymene (6.78% and 8%) was mainly found in the mgseoils of Th3 and Tn4
respectively [14; 17]. Thymol methyl ether (6.73&b)do-cymene (11.41%) were mainly found in the essential
oil of Tnl [15].y-Terpinene (10.84% and 8.4%) was the main companiefihland Tn3 respectively [15; 14].
Linalool (17.20% and.1.5%)was mainly characterizing the essential oils of @ndl Tn2 [15; 16].

Table 4: Percentages of major components (>5%) of essential oils of Thymus numidicus (Tn1-Tn4).

Per centage

Compounds® Tni[15] | Tn2[16] | Tn3[14] | Tn4[l7]
o-cymene 11.41 - - -
p-Cymene - - 6.70 8.00
y-Terpinene 10.84 - 8.40 -
Linalool 17.20 11.50 - -
Thymol methyl ether 6.73 - - -
a-Terpineol - - 34.40 -
Thymol 23.92 68.20 15.00 -
Carvacrol 6.02 16.90 6.80 28.10

* Compounds listed according with crescent RI order.

From the literature review, two couples of compdagdepending on each other, have been detectedrieat
number of Thymus oils, p-cymeney-terpinene [14; 30-42] and-pinene/camphor [43-46]. This is confirmed
here in the essential oil of Tcl and Tc4 by themmaiesence of the couplecymeney-terpinene (6.66%/11.3%
and 19.6%/14.6%, respectively). The coupkpinene/camphor was mainly found in the essenilabfoTc5
(12.3%/25.8%). The high-content thymol Tc3 (80.30%%2 (79.10%) and Tn2 (68.20%) may be used in

anticorrosive tests [51].
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Conclusion
The results discussed here revealed significdfdrences in the composition of the essential oilslifferent

thyme species collected in Eastern, Western andridahparts of Algeria and Central Morocco. Amohg t
essential oils of the speciesyntus ciliatus collected from three different parts of Algeria {F€c3) and two
different parts of Morocco (Tc4, Tcb), the specigmus guyonii (Tgl, Tg2) collected from two different parts
of Algeria andThymus numidicus (Tn1-Tn4), grown in various regions of Algeriagtbssential oils of Tc1, Tc2,
Tc5, Tnl and Tn2 were high thymol —content and poararvacrol. However, they were very differeranr
that of Tc3, Tc4, Tgl and Tn4, which were partidylaich in carvacrol. Differently, Tn3 essential was o-
terpineol high-content and Tg2 was mainly charimdd byp-cymene. Exclusively from the gentibymus,
Tc6 oil contained viridiflorol as a major componefihis component was recently found as a major corapt
of Salvia officinalis, belonging to the Lamiaceae family. These diffeemn in the content of the essential oils
even in case of one species, collected from diffeparts, may be due to the nature of soil, clnaltitude
which change from each region to another.
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