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1- Scanning Electron Microscopy
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Table 1- Composition percentage of essential oils of T. transcaspicus and T. vulgaris
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i T.vulgaris T.transcaspicus A T. transcaspicus B
Number Components Retention index

1 a-Thujene 928 0.2 1.02 0.91
2 a-Pinene 934 0.17 1.66 1.25
3 Camphene 950 101 5.33 3.78
4 Sabinene 973 1.02 - -
5 1-Octen-3-ol 976 0.5 0.5 0.8
6 B-Pinene 978 0.36 1.6 2.03
7 Myrcene 990 0.12 0.95 0.51
8 a-Phellandrene 1002 - 0.4 0.1
9 a-Terpinene 1015 0.48 2.88 1.89
10 P-Cymene 1024 4.05 6.1 43
11 1,8- Cineol 1033 0.4 0.22 0.37
12 y-Terpinene 1057 2.89 8.02 6.9
13 (E)-Sabinene hydrate 1061 1.05 0.98 0.92
14 Terpinolene 1087 3.02 0.3 0.1
15 Linalool 1098 1.3 - 0.2
16 Camphor 1143 0.52 1.07 1.6
17 Borneol 1161 0.2 2.01 2.3
18 Thymol methyl ether 1237 2.06 0.3 -
19 Carvacrol methyl ether 1241 0.17 0.55 0.51
20 Thymol 1293 64.75 48.02 50.77
21 Carvacrol 1303 6.78 10.06 12.3
22 B-Bourbonene 1358 - 0.2 0.5
23 B-Caryophyllene 1417 29 0.49 0.36
24 Aromadendrene 1439 1.05 0.5 0.2
25 a-Humulene 1454 0.35 - 0.1
26 Germacrene-D 1473 0.41 0.1 -
27 Bicyclogermacrene 1496 0.09 - -
28 B-Bisabolene 1503 0.14 2.6 1.9
29 y-Cadinene 1510 0.25 0.4 0.8
30 8-Cadinene 1522 0.54 0.6 0.7
31 (E)-o-Bisabolene 1533 0.74 - -
32 Caryophyllene oxide 1581 0.05 0.2 0.1
33 10-epi-y-eudesmol 1621 0.5 - -

Total (%) 98.07 97.06 96.2
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Figure 1- SEM micrographs showing the leaf adaxial epidermis of T. transcaspicus A landrace
Above image: the peltate trichomes in scale 20 um, Bottom image: the capitate trichomes in scale 10 pm.
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Figure 2- SEM micrographs showing the leaf adaxial epidermis of T. transcaspicus B landrace
Above image: the peltate trichomes in scale 20 um, Bottom image: the capitate trichomes in scale 10 um.

W5le cuiSSl g ply s S8 Jols 48 315 dgng (sloss S8
sl ¥ LY 51 sy oSS U e obS 53 (1Y) silo
(VF) 14,5 )15 S5 el Jobo oYLy oS wlond LSis
L poeiine 6> So o(oed) S by SS S 5 Gl
5 L slapdugl 0 (tds SoSS (B le b

S ool cillas L 0y0 4 laite (disS plo b Sl

5 Ao
9 Job @) Slee (megd Jobo siile Slaw o5 ol (LS ol

g sloae oS, S Al 0L s gly Giegh ol

2p9a gy (97 oSy Sae Sl odlatal b 1y gl iy,
sleplis! maw Lis o) lals 5871 o sl ooly (8 awyp
Sl 00 0dp gy (lidyy 9 (Slods S S I oaly g (g,
Sy 55 93 55 Slld 5 (EL slaguingl oS Sy oY)
b gl g5 dw y o a S 00T saaliin glods o iy
Salise Lagl Jorbo 45 ditad Joho ¥ LY ) by (slacS S
il e e L gl 0 LaS 1S ) 51,5 Jg
L 8 02l paseds 4l o e €99 51 368 sloas slosyS
&9 4w T. quinquecostatus ;s 45" 455, 5,35 ])Ken 4



QVY 8l it gl (il (51321 g Tgimo (559098 190 oo guas duns Lo

@Yl )] gl plals iy g adg weats i jlg o)l ol elisyl g S > LS, S g9 9 o o815 Sy 50
sl ile bwgs 050180 cubly y ISl olS elasyl 090 YU 55l Dy £oi gy bajlas o pd a8 &S Wdgy udugy Slae p yiege
S50 (Aol clad by 15 Wl o a5 LS o walyd 1) cusly 03l wl Caod g puiliol 053 9 WJg &S aSS ol 385 a3 L

DS 8 s g Wl oS opl A slaad L o el bl gl Soisl cas ol

bl g 033y 53 are S Sy By 9 Jobo 35 Jsb

| /;ﬂ-

N

/]
Signal A = SE1 Date :3 Aug 2016
EHT = 20.00 kV WD= 11mm Photo No. = 9076 Time :14:27:56

Signal A = SE1 Date :3 Aug 2016
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Figure 3- SEM micrographs showing the leaf adaxial epidermis of T. vulgaris
Above image: the peltate trichomes in scale 20 um, Bottom image: the capitate trichomes in scale 10 pm.
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Introduction: Thyme is a perennial plant belongs to Lamiaceae. Thymus is a well-known medicinal plant,
native to Southern Europe and its essential oil is manufactured commercially for use in cough drops, mouth-
washes, liniments, toothpastes, detergents and perfumes. The herb is approved by Commission E in the treatment
of bronchitis, whooping cough and upper respiratory inflammation. The Thymus genus comprises over 300
species of which, 18 are found in Iran, which grow wild in many regions and four of them are endemic. There
are serious difficulties in the taxonomical interpretation of the taxa belonging to the genus Thymus owing to the
high variability of populations with respect to many morphological and micro-morphological traits. The
morphology and different components of essential oils in different species of Thymus are variable due to
hybridization and polyploidization, despite its rare self-pollination. In general, intraspecific hybrids of the genus
Thymus seem to possess intermediate morphological characteristics and composition of essential oil in
comparison with the relevant characteristics of the parent plants. The accumulation of the essential oil takes
place in gland hairs, which are distributed on the surface of the epidermis of the aerial parts of the plant. The
content of the essential oil can depend on origin, climate, harvest, as well as drying and storage conditions. By
carefully examining the structural, phenotypic, chemical and genetic aspects of the natural populations of a plant,
it is possible to select either them or samples from them as an important step in the process of breeding the
desired medicinal plant.

Material and Methods: In order to have a comparison microscopically and morphologically characteristics
of Thymus vulgaris, two landraces of Thymus transcaspicus were studied in completely randomized design with
four replications at the faculty of Agriculture in Ferdowsi University of Mashhad. Inflorescence length, number
of flowers per inflorescence, shoot height, leaf, bud and flower length, leaf width, the largest diameter of canopy,
weight, fresh and dry herb yield, percent of essential oil, distinct and type of trichomes, were measured. For
glands morphological and structure analysis leaves were processed according to conventional techniques for
scanning electron microscopy (SEM). In order to obtain comparable results the leaves from the third node of the
apex were used for SEM analyses. Leaf samples were fixed in glutaraldehyde and paraformaldehyde. After being
dehydrated, they were coated with gold in the vacuum evaporator. Finally, the preparations were observed and
photographed with a KYKY-2800B SEM.

Results and Discussion: The ANOVA of the data showed that there was considerable variation for all
studied characters. Results of mean comparisons showed that the highest height, the largest diameter of canopy
and percent of essential oil were for T. vulgaris. Maximum inflorescence length, number of flowers per
inflorescence, leaf, bud and flower length, leaf width, was also recorded for T. transcaspicus. Results of essential
oil (EOs) analysis by GC/MS showed that thymol and carvacrol were the major compounds of all EOs samples,
with highest and lowest content observed thymol and carvacrol in T. vulgaris (64.75 and 6.78 %). T. vulgaris
produced more essential oil as compared to another thyme species. Two types of glandular trichomes are
distributed on the outside surface of leaf, namely, peltate ones (PGTs) and capitate ones (CGTSs). The glandular
hairs of Lamiaceae likely release various secretions, such as the essential oil and polysaccharide. When
trichomes got matured, essential oil could be found on all of the glandular trichomes on aerial organs of Thymus.
Besides essential oil, what else trichomes could secrete needs further study.

Conclusion: The essential oil is highly complex chemical compounds. The content and composition of it
vary depending on season, growing conditions, and plant species. High essential oil content is related to a much
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secretion of glandular trichomes. An application for variety protection was filed for ‘T. vulgaris’, now
recommended to producers in Mashhad interested in a thymol-rich thyme. We can carry out a selection program

to optimize quality and yield of thyme (T. transcaspicus L.) landraces, with used of T. vulgaris and crossing with
clones of T. transcaspicus.
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