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Comparative morphological and anatomical analysis of Thymus serpyllum L.,
gathered in different parts of Karaganda region

At the article the results of comparative morphological and anatomical analysis of herb Thymus serpyllum L.
are given in article for identification of the main distinctive signs of a species. The raw materials of thyme are
gathered in Karkaraly Mountains (Karkaraly region) and at the territory of Korneev forest (Bukhar-Zhirau re-
gion). Results of researches have allowed defining that the Thymus serpyllum, collected in different areas of
the Karaganda region, is presented by two chemo-types. Chemo-types of Thymus serpyllum have external
similarity, however under the influence of various factors of the environment essential differences are deter-
mined by the external characteristic of stalks, leaves, inflorescences, a structure and omission of a cup and a
nimbus that allows using them for identification of this species. In the course of conducting researches micro
diagnostic signs for a leaf Thymus serpyllum are specified and also new signs for a stalk, a scape, a nimbus
and a cup of whole raw materials are revealed. Diagnostic signs of morphological structure are form and size
of stalk, leaf, degree of omission of cup. Diagnostic sings of anatomical structure for leaf, stalk, cup and nim-
bus are degree of omission, structures of trichomes and their composition, also presence of crystals of oxalate
of calcium in tube of nimbus, essential oil glandular, nipples of outgrowths of cells of epidermis for a leaf of
a cup, a nimbus.

Keywords: Thymus serpyllum L., morphological analysis, anatomical analysis, Karkaraly Mountains,
Korneevka forest, chemo-type, comparative investigation, identification, micro-signs.

Improvement of techniques of determination of authenticity of raw materials on morphological and ana-
tomical signs, both for whole raw materials, and for the crushed raw materials is provided by modern re-
quirements to quality of medicinal vegetable raw materials. Now as official medicinal species are used Thy-
mus vulgaris and Thymus serpyllum.

Thymus serpyllum L. of genus thyme (Thymus L.) treats valuable herbs, thanks to the pharmacological
properties: expectorant, antioxidant, antimicrobial and anti-neoplastic activity [1].

Thymus serpyllum meets in a temperate climate of Eurasia, from Scandinavia to the Mediterranean and
from the British Isles to Eastern Siberia, in the Karaganda region meets in Ku Mountains, Korneev woods,
mountains Kent, Karkaraly Mountains. It grows in a steppe zone, on dry and fresh sandy soils, in the conif-
erous and deciduous forests, on forest edges and glades, cuttings, meadows, in young landings of the wood,
on the southern slopes, rocks, in the pine woods, on slopes of hills in shrubby thickets [2].

The analysis of literary data shows that Thymus serpyllum in the nature, depending on the place of
growth, is presented by several chemo types that was the cause for detailed studying of features of a structure
of Thymus serpyllum, collected in different areas of the Karaganda region.

The purpose of our work was studying of morphological and anatomic features of Thymus serpyllum
collected from two points, for identification of the main distinctive signs.

Material and methodology

Object of a research were elevated vegetative (leaves and year escapes) also generative (flowers) bodies
of Thymus serpyllum L., collected in the territory of the Karaganda region: Korneev woods (Bukhar-
Zhyrausky district) and Mountains Karkaraly (Karkaraly district).

Sampling was made during the vegetative period of 2016 year in a phase of budding-blossoming. Stud-
ying of morphological features of a grass of Thymus serpyllum collected from two points, was carried out on
herbarium samples, fresh-gathered plants and the dried-up raw materials, in comparison with the description
stated in the article «Thymus serpyllum» of the State Pharmacopeia of the Republic of Kazakhstan [3].

Studying of micro-diagnostic signs of raw materials was carried out on the temporary micro medicines
prepared by the technique included in SP of RK with the subsequent micro photographing. Fresh-gathered
bodies fixed in mix alcohol 70 %: glycerin: the water distilled in the ratio 1:1:1 (Straus-Fleming solution).
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During determining anatomic features of a sheet plate of the studied speices selected the intact most devel-
oped leaves in a middle part of stalks; analyzed fragments (surface preparations and cross-cuts) in a middle
part — between the main vein and edge. For flowers studied surface medicine of a nimbus, cross medicine of
a pedicel. Cross cuts of year stalks did on all its length, through each 23 cm.

The anatomic research of plants is conducted according to methodical instructions of M.N. Prozina [4],
A.A. Dolgova and E.Ya. Ladygina [5], V.N. Vekhov and L.I. Lotova [6]. Production of temporary prepara-
tions (surface and crushed preparations, cross cuts) was made by the standard techniques [7-9] with use of
the freezing microtome «Tekhnon MZP-01». Clarification of micro preparations was carried out by means of
glycerin. For receiving surface medicines leaves boiled in 10 % potassium hydroxide solution.

The received medicines studied by means of the scanning microscope of «MT 4310 L» of Melji-
Techno, the Bision Cam V 500 B camera. Digital photos are received at increase in an eyepiece and lens
10x4, 10x10, 10x40 when using the Bisual Bio program. At the description of an anatomic structure the ter-
minology offered K. Esau [10, 11], N.A. Aneli [12], L.I. Lotova [13] was used.

Results and discussion

Morphologically Thymus serpyllum is presented by herbs or semi-low shrubs with the lying or ascend-
ing lignified stalks and the upright or rising grassy floriferous branches.

It is an integral or partially crushed thin stalks, leaves and flowers. Stalks are tetrahedral, thin (up to
0.5 cm), greenish or yellowy-brown color, sometimes with a violet shade. Leaves are the short scape, lancet,
elliptic or longitude — elliptic, reaching length about 15 mm, low omission or naked with sharply being
veins on the lower side of a leaf. On all surface of a leaf numerous yellowish-brown points (essential oil
glandular) are visible; at the basis of leaves long bristle hairs are often visible.

Flowers are small, single or collected on some pieces in semi-verticils. Each flower consists of a two-lip
cup and a two-lip nimbus. A cup about 4 mm long, a nimbus 5-8 mm long, stamens — 4, a pestle with a
four-separate top ovary.

Color of leaves is green or gray-green; cups are henna-red; a nimbus are bluish-violet. The smell is fra-
grant, taste of water extraction bitter and spicy. Data on the comparative analysis of morphological features
of Thymus serpyllum are presented in Table.

Table
Comparative characteristics of morphological signs of raw materials of Thymus serpyllum
from two points of gathering
Diagnostic signs Korbeev woods Karkaraly Mountains
1 2 3
Cross cut of stalk Cylindrical or not clearly tetrahedral Round-tetrahedral
Character of omission | The stalk is trimmed small trichomes, located| The stalk is trimmed the small bulged trichomes,
of stalk perpendicular to a stalk from all directions, |are noted by not numerous essential oil glandular

not numerous pieces of iron are noted

b ~

Form of leaves Linear or narrowly-elliptic, a smooth edge, |Narrow-elliptic, smooth edge, 1.8-2.2 cm long
1.5-2 cm long and up to 2-2.5 mm wide and 2-2.5 mm wide

[
|

Presence of scape Leaves are sedentary or there is very short  |Leaves are sedentary or there is very short scapes
scapes
Omission of leaves | To the middle or in the lower third ciliate on |Leaves are naked, with insignificant omission on
edge, a leaf surface almost naked, clear and |edge and the main vein, on both sides clear and
ferruterous. The pieces of iron shipped in a  |glandular. Glandular are shipped in a leaf

leaf epiderma epiderma
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Continuation of Table

1 2 3

Inflorescence Heady Heady

The direction of Trichomes are well expressed, axes of a ped- | Trichomes are white, well expressed, perpendicu-

growth of hairs on a |icel or slightly down directed are perpendicu-|larly bulged, more rare slightly rising over a sur-

pedicel lar face

Form of cup Narrow-jingled Jingled or narrow-jingled

Color of cup Lilac Lilac, lilac-violet

Omission of cup It is noted dense omission by long whitish  |It is noted dense omission with long whitish
trichomes; an arrangement the trichomes are |trichomes; an arrangement trichomes are mainly
mainly on cup ribs on cup ribs

Characteristic of teeth |Cup is 3-teeth, teeth are small (medium tooth | The cup is 3-teeth, teeth of almost identical size,

of an upper lip of a  |is more large), sharply triangular, unbent small, triangular, unbent

cup

Omission of upper ~ |At the edges it is ciliate On edge it is dense — ciliate
teeth of cup

Color of nimbus Pink-violet, bright pink, seldom white Pink-violet

The analysis of descriptions of the raw materials collected in the Korneev woods and in Karkaraly
Mountains shows similarity in a structure of vegetative and generative bodies though some differences which
are connected with ecological conditions of growth are noted.

So, for raw materials of Thymus serpyllum, collected in the Korneev woods, the cross section of a stalk
almost cylindrical or not clearly tetrahedral; for the raw materials collected in Karkaraly Mountains, clear
rounded tetrahedral. For both points of collecting it is noted that the stalk is trimmed small trichomes which
are located perpendicular to a stalk axis.

Leaves are usually narrow and elliptic, is more rare linear with a smooth edge, sedentary or with very
short scapes. The size of leaves at raw materials from the first point of collecting — 1.5-2 c¢m long and
2-2.5 mm wide; for raw materials from the second point of collecting — 1.8-2.2 ¢cm long and 2-2.5 mm
wide. A surface of leaves almost naked with well expressed numerous essential oil glandular; for raw materi-
als from the first point of collecting — on edge ciliate, for raw materials from the second point of collect-
ing — with insignificant omission on the main vein.

Flowers are small; collected in semi-verticils on several pieces forming a heady inflorescence in the
lower part of an inflorescence verticils settle down, there can be single flowers less often. On a pedicel the
white painted trichomes forming not dense omission are noted. For raw materials from the first point of col-
lecting a cup is narrow-jingle, lilac, densely trimmed, 4—4.5 mm long. Three teeth of an upper lip of a cup are
small (average larger), acute-angled, unbent. For raw materials from the second point the cup is jingle, rarer
narrow jingle, lilac or lilac-violet; 3-gear with teeth of almost identical size, triangular shape and slightly un-
bent teeth. In both places of collecting the cup is densely trimmed trichomes on ribs and edges of teeth. Color
of a nimbus pink-violet, bright pink, is more rare white — for raw materials from Korneev woods, pink-
violet — for raw materials from Karkaraly Mountains.

Raw materials smell fragrant, taste of water extraction bitter and spicy.

Thus, the obtained data demonstrate that in the territory of the Karaganda region two chemo types of
Thymus serpyllum are revealed.

Diagnostic signs of raw materials of Thymus serpyllum it is possible to consider the following: — for a
stalk — a form of a cross cut of stalks, type of omission; — for a leaf — the general form of a sheet plate,
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ciliate edge, existence of a large number, slightly shipped in an epidermis of a leaf, essential oil glandular; —
for a cup — a form and color of a cup, a structure of teeth, extent of omission, placement by trichomes.
Similar comparative researches are conducted at the microscopic level.
On the top epidermis and the folds of a cuticle and a necklace-shaped thickening of cellular walls is
sometimes noticeable by the sheet edge; cells of the top and lower epidermis with twisting sidewalls (Fig. 1).

A — upper epidermis; B — lower epidermis with rise glandular;
1 — essential oil glandular; 2 — main cells of epidermis

Figure 1. Fragment of structure of upper and lower epidermis of leaf of Thymus serpyllum. Zoom 10x16

Stomata are available on both parties of a leaf, on their lower party much more; stomata are followed by
two near stomata cells which adjacent cells are located perpendicular to stomata crack (diacytes type). Essen-
tial oil glandular are large, consist of 8 secret cells located radially; cells of epidermis around the place of
attachment of essential oil glandular often form the socket.

Hairs are several types: very large, multi cellular, warty, located at the leaf basis («bristle hairsy»); above
on the sheet edge meet smaller simple two — three-cellular hairs a warty surface; heady hairs very small
with a mono-celled oval head on a mono-celled short leg, meet on all surface of a leaf; nipple outgrowths of
epidermis, smooth or slightly warty, meet on the top party and on the sheet edge (Fig. 2) more often.

A — Karkaraly Mountains; B — Karneev wood; / — lower epidermis; 2 — upper epidermis; 3 — spongy mesophyll;
4 — phloem; 5 — palisade mesophyll; 6 — xylem; 7 — trichomes

Figure 2. Cross-cut of leaf of Thymus serpyllum. Zoom 10x16
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Cells of epidermis of a stalk are rectangular, extended, with straight lines or with the slanted ends, with
a necklace-shaped thickening of cellular walls; stomata are diacytes type, are located generally on edges. Ep-
idermis is trimmed simple, curved-knee two-, five-cellular hairs with a warty cuticle, heady hairs are on a
mono-celled short leg with a mono-celled oval head, nipple outgrowths of epidermis meet a smooth cuticle
or slightly warty less often; the essential oil glandular includes 8 secret cells located radially (Fig. 3).

1 — epidermis; 2 — cork parenchyma; 3 — collenchymas; 4 — secondary xylem;
5 — primary xylem; 6 — phloem; 7 — endoderm

Figure 3. Cross-cut of stalk of Thymus serpyllum. Fragment. Zoom 10x16

Epidermis of nimbus tube is direct wall, with longitudinal folds of a cuticle with straight lines or with
the slanted ends (Fig. 4). In a pharynx and bending of a nimbus epidermis cells are sinuous walls, with nip-
ples outgrowths, is trimmed various hairs: simple than two — four — is more rare five-cellular with a warty
cuticle and head hairs of two types: on a mono celled short leg with a mono celled oval head, on a two-
cellular leg with a mono celled oval head. On epidermis of leaflets of a cup and a nimbus the large essential
oil glandular, sometimes with yellow-brown contents consisting of radial located 8 secretor cells meet; in
places of attachment the essential oil glandular of a cell of epidermis form the socket.

On epidermis of stalk are nipple outgrowths with smooth or slightly warty cuticle and multi-cellular
hairs with a warty cuticle settle down. Cells of external and internal epidermis of leaflets of a cup strongly
sinuous; there are hairs of three types: simple, two — five-cellular with a warty cuticle, nipple outgrowths of
epidermis with smooth or slightly warty cuticle, head on a mono-celled short leg with a mono-celled oval
head (Fig. 4).
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A — nimbus of flower; B — cup; / — essential oil glandilar; 2 — trichomes
Figure 4. Epidermis of nimbus of flower and cup of Thymus serpyllum. Preparation from surface. Zoom 10x16
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The conducted morphological and micro diagnostic analysis of Thymus serpyllum has revealed the gen-
eral and distinctive diagnostic signs. The morphological features important for diagnostics of raw materials
of thymes are:

1. For a stalk — the cross section of a stalk: tetrahedral, rounded tetrahedral, cylindrical; the nature of
omission of a stalk — is trimmed the short, pressed to a stalk hairs from all directions; it is trimmed the short
hairs perpendicularly located to a stalk from all directions; it is trimmed from all directions down the located
hairs; it is trimmed on edges the pressed long hairs down; it is trimmed long perpendicular the standing hairs.

2. For leaves — leaves linear or linearly-shovel, flat; lancet or oblong and elliptic; linear or it is nar-
row — elliptic; ovoid or it is wide — elliptic; existence of stalk: sedentary leaves; short scape leaves; petiole
leaves; leaves are almost sedentary; leaves almost sedentary or there is a short scape.

3. For generative bodies. An inflorescence form is an inflorescence head, compact; head or extended
with 2—7 moved apart verticils or interrupted; faltering extended with 3—7 placed verticils; it is extended-
head or faltering, at Thymus serpyllum the inflorescence also is short — hairy. The direction of hairs on a
pedicel hairs are directed down; perpendicular to a pedicel or slightly up; perpendicular to a pedicel; perpen-
dicular to a pedicel or slightly down. Omission of a cup — the cup is trimmed; it is densely trimmed; naked.
Characteristic of teeth of an upper lip of a cup: sharply triangular; triangular, rather stupid, three teeth, small
(average larger); triangular, delayed; lancet, sharp; triangular-lancet, sharp.

Diagnostic signs of anatomical structure for a leaf] a stalk, a cup and a nimbus are degree of omission,
character of trichomes and their combination and also existence of crystals of oxalate of calcium in a nimbus
tube, essential oil glandular, nipples of outgrowths of cells of epidermis for a leaf of a cup, a nimbus.

Conclusion

Our investigations have shown that the studied chemo types of Thymus serpyllum, collected in different
areas of the Karaganda region, are characterized by xero-mesophytes and xerophytes type of a structure that
is expressed in a small cellular structure of epidermis of a leaf, existence of numerous essential oil glandular
and cuticles. The received results of a morphological and microscopic structure allow including these signs
for identification of specific accessory of Thymus serpyllum.

In spite of the fact that there are distinctions on morphological features of Thymus serpyllum, compari-
son of anatomic drawings doesn't show a difference on a structure of Thymus serpyllum, collected in two dif-
ferent places growth.
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I1.3. OpazbaeBa, M.}O. Ummypatosa, K. Ckanucka-Bo3nsik,
W.B. Jlocesa, C.A. BaceHko

Kaparanabl 00J1bICBIHBIH IPTYPJIi ayAaHAapbIHAA :KUHANFaH Thymus serpyllum L.
CAJIBICTBIPMAJIBI MOP(OTOTUSIJIBIK KIHE AHATOMMSJIBIK TAJIIAy

Makanaza TypJepAiH Herisri epekumenikrepiH aHblkTay MaxcaTbiMeH TaciienTiH (Thymus serpyllum L.)
CaBICTBIPMAJIBl  TYpAC MOP(QOJIOTHsIBIK JKOHE aHATOMHUSJIBIK KOPCETKIITEpPiH Tajgay HOTHXeIepi
kentipired. Tacmen mukisatst KopaeeBka (Bykapxkbipay aynanbl) sxoHe Kapkapansl Taynbl ailMakTapaaH
(Kapkapanel) aymansl >kuHangbl. 3epTrey HoTikenepi KaparaHmsl OONBICBIHBIH SpTYpJi eHipiepiHie
JKUHAJFaH INeNIeKTepAiH €Ki TYpAeri XeMoTypiepi 0ap eKeHiH aHBIKTayFa MYMKIHIIK Oepmi. 3eprrey
OapbIChIH/Ia TUMBSHHBIH JKAIbIPAKTaphl YIIIH MHKPOJUArHOCTHMKAIbIK OeNriiep Ta3apThuinbl, OaraHanap,
METHOJI, KOPOJLIa J)KOHE TYTAaCTHIKKA apHAJIFaH jkaHa Oenriiep aHbIKTanabl. [liliHi MeH MelepiH Typ TYHBIII,
JKYMBIC TaparblH, TabaKiia KypbUIBIMHBIH ©CYy OenrijiepiH aHblKTay MOP(OJIOrHsIIBIK KOpiHici Ooubin
TabblIaaAbl. AHATOMUSIIBIK KYPBUIBIMBIHA, CUIIAThl MEH IQPEXKECi jKoHE oylapbl YilnecTipy, CoOHuai-ak ecy
TPUXOMZAP TYJI TIXKIHIH TabaKiIa naparbl YIIiH JUarHOCTHKAJIBIK TYpP OOJIbIN ecentedin, oenriiepi, KaObIKThI
aram Oes3zmepi TeMipnepiepai d¢up-MailaHy TYIIIH TOXKIHAE KaJbIUH OKcamaThl OONybl aHATOMUSIIBIK
KYPBUIBIM Oenrisiepi 60bI TaObLIa b

Kinm ce3dep: Thymus serpyllum L., MOp(OIOTHSIIBIK Tajgay, aHATOMHSUIBIK Tajigay, Kapkapassl Taymapel,
KopneeBka opMaHIapbl, XeMOTYP, CATBICTRIPMAIBI TATAY, HACHTH(OUKAIICH, MUKPOOEIITiIep.

I1.3. OpazbaeBa, M.}O. Nmmyparosa, K. Ckanucka-Bo3Hsik,
N.B. Jlocena, C.A. Bacenko

CpaBHuTebHBIIT MOP(OJIOTHYeCKUIl 1 AHATOMHYECKUI aHAJIN3
TUMbsIHA M0J13y4ero (Thymus serpyllum 1..), cobpaHHoro
B pa3HbIX pailonax Kaparanaumnckoii od1actu

B crarbe nmpuBeseHbl pe3ybTaThl CPAaBHUTEILHOTO MOP(OIOrHYECKOro U aHaATOMHYECKOTO aHalM3a JeKap-
CTBEHHOI'O PACTEHUS TUMbsSHA 1on3yuero (Thymus serpyllum L.) ans BBIABICHUS OCHOBHBIX OTIMYUTEIBHBIX
npu3HakoB Buza. CeIpbe THMBbsIHA ObLTO coOpano B ropax Kapxapansr (KapkapanuHcknit palioH) n Ha TeppH-
topun KopreeBckux necoB (Byxapxslpayckuii paifon). Pe3ynbraTsl HcciieoBaHHIT TO3BOIMIN ONIPENEIHUTS,
YTO THUMBSH NOJ3Yy4YHH, COOpaHHBIA B pa3HBIX paiioHax KaparanauHcko# oGiiacTH, IpencTaBieH IBYMs Xe-
MOTHIIaMU. XEeMOTHITEI TUMbSHA IOJI3YYer0 MMEIOT BHEIIHEE CXOACTBO, OJHAKO MOJ BIMSHUEM Pa3IUIHBIX
(aKkTOpOB OKPY’KAIOIIEH Cpe/bl ONPEAENICHbI OTJIMYMS 110 BHELIHEH XapaKTepUCTHUKE CTeOJIeH, JTMCThEB, CO-
LIBETUH, CTPOCHHIO M OIYLICHUIO YAIIeYKH M BEHYHMKA, YTO MO3BOJIAECT MX MCIIOJIb30BaTh VIS MACHTU(UKALUN
BUIa. B mporecce npoBeneHMst MCCIENOBAaHUH YTOYHEHBI MMKPOJMArHOCTHYECKHE MPU3HAKH UL JINCTA
THMbSIHA [OJI3Y4Ero, a TaKXKe BBIABICHbI HOBBIC NPU3HAKH JUIS CTEOJIs, YEPEIIKa, BEHYMKA M YAIICYKH LIeNIb-
HOTO CHIPbA. JIMarHOCTHYECKUMH HPU3HAKaMU MOP(OIOTHYECKON CTPYKTYpPHI SBISIIOTCS (opMa U pa3Mepsl
cTe0Is, JTHCTa, OMYIICHHOCTh YamledkH. J[MarHOCTHYECKUMHU MPU3HAKAMU aHATOMHYECKOH CTPYKTYPHI IUIS
JIMCTa, CTEOIIs, JaIIeuKy U BEHIHKA SBIITIOTCS CTENEHb OMYIICHHOCTH, XapaKTep TPUXOM M UX COUYETaHHe, a
TaloKe HaJMYHMEe KPHCTAUIOB OKCalaTa KaJbIUs B TPYOKE BEHUHKA, Y()UPHO-MACINIHBIX JKEIE30K, COCOUKO-
BHU/IHBIX BBIPOCTOB KJICTOK 3MMAEPMHCA JUIS JINCTA YallIeUKH, BEHUHKA.

Kniouesvie cnosa: Thymus serpyllum L., mopdonoruueckuii aHann3, aHaTOMHYeCKuil aHanus, ropsl Kap-
KkapaJibl, KopHeeBckue Jieca, XeMOTHII, CPAaBHUTEIIBHOE HCCICA0BAaHNE, HACHTH(UKALIUS, MUKPOIIPU3HAKH.
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