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Using of cryoprotectors for low-temperature storage
of seed material of Thymus rasitatus

In article influence of various cryoprotectors on preserving viability of the seed material of Thymus rasitatus
is studied and described. As a result of the conducted researches it is established that for Thymus rasitatus
seeds the best storage conditions allowing to keep the highest rates of viability is use of a plastic container, a
cryoprotector — 5% DMSO and slow defrosting at the room temperature. At the same time increase in level
of energy of germination and viability by 15% and 10,7% in comparison with control is observed. After ana-
lyzing dynamics of seed germination of the researched species it was established that the seeds which were
previously processed by glycerin and 5% DMSO with the subsequent cryopreservation sprout quicker and
phases of development pass rather.

Keywords: Thymus rasitatus, cryoprotector, cryoconservation, DMSO, glycerin, germination, germinative
energy, endemics.

Introduction. Degradation of wild conditions of the nature is resulted by reduction of number and de-
struction of populations of rare, endangered and endemic species. Loss of any species is irreplaceable loss in
genetic and biological diversity of Kazakhstan flora. Studying of modern ways of preservation of the endem-
ic plants which especially have economic and valuable value has important theoretical and practical value for
preservation and restoration of a biodiversity, and also for ensuring requirements of the pharmaceutical and
medical industry of Kazakhstan.

The important direction of researches can be considered creation of seed banks of endemics, because
they have a limited area of distribution and meet only in a certain territory. It is well-known that storage of
seeds at positive temperatures leads to decrease in their viability because of physiological processes, accu-
mulation of mutations and damage of a germ. Now the cryopreservation is considered a new method of stor-
age of plant material that allows keeping viability and physiological full value of seed.

Object of investigation is seed material of Thymus rasitatus Klok. from family Lamiaceae, collected in
the mountains Bektauata at the beginning of August, 2015. Thymus rasitatus is a semi-bushes, 3-8 cm high,
with the rising and highly woody branchy trunks and the generative ascending shoots on apexes and side
branches, a crown violet, an inflorescence capitated, leaves petiole simple, oblong and elliptic. This species
is the endemic of Kazakhstan growing on low hills, cracks of rocks at the exits of granites, petrous taluses. It
meets in the mountains Karkaraly, Kent, Niyaz, Bektauata, Ortau, Kyzyltau, Chingistau [1]. It is a valuable
officinal and essential oil plant [2].

Medical properties of Thymus rasitatus is caused by presence essential oil, polyphenol compounds, tan-
nins, bitterness, gums, organic acids, pitches, fat oils, mineral salts and vitamins [3]. Thymus rasitatus has
antimicrobial, anti-inflammatory, anti-oxidant and spasmolytic activity. An elevated part of species of a
thyme is used in official and traditional medicine as the liquid extract and drug of Pertussinum possessing
expectorant and anti-microbe action [4].

Methodology

Seeds were exposed to fast freezing in liquid nitrogen (-196 °C). Freezing of material was carried out in
plastic test tubes (Nunc brand) with use of two types of cryoprotectors - glycerin and DMSO of different
concentration (1%, 3%, 5%). Two modes of defrosting were applied: fast — on a water bath at a temperature
of +80 °C, slow — in case of indoor temperature (+22 °C) [5-7].

The research of viability and energy of germination of seeds was conducted by methodical instructions
of M.S. Zorina, S.P. Kabanov and M.V. Maltseva [8, 9].

In vitro seeds were couched in the Petri dishes in 4-fold frequency on 2-layered filter paper moistened
with the distilled water. Disinfection of seeds was carried out by means of 0,5% of KMnQO, solution with the
subsequent laundering in the distilled water. Sprouting of seed material was realized in the climatic camera at
a temperature +24 °C and a constant lighting.

Statistical processing of results was carried by N.L. Udolskaya's technique [10].
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Results and their discussion

In the process of carrying out researches control viability of seeds of Thymus rasitatus with after 9
month period of storage was 29,3+0,9%, and energy of germination was 23+1,0%, fresh-gathered seeds
haven't sprouted. According to literary data at a cryopreservation render cryo protector substances since pro-
tect the frozen material from the damaging action of extremely low temperatures on extent of preservation of
viability of seeds, reduce extent of formation of crystals of ice. By results of researches it has been estab-
lished that seeds of Thymus rasitatus with full physiological ripening sufficiently keep viability after freezing
in liquid nitrogen. Action of the applied cryoprotectors consists in decrease in amount of free intracellular
water and increase in viscosity of internal solutions.

Earlier experiments by an assessment of viability and energy of germination of seeds after a cryopreser-
vation in liquid nitrogen have been conducted. It was revealed that the seeds frozen in plastic test tubes had
viability from 20,7% to 24,7% depending on defrosting conditions. In comparison with initial indicators the
percent of viability of seeds is 4,6% lower, but, nevertheless, seeds have kept viability [11].

Before freezing in liquid nitrogen seeds immersed in glycerin and DMSO of various concentration,
plunged in conditions into Dyuar's vessel.

At a cryopreservation with use of cryo protective substances, such as glycerin and 5% — DMSO solu-
tion indicators of germination have improved, in comparison with control values. The best viability of seed
material was shown by the seeds frozen in 5% DMSO solution (43,7+0,8%) and refrozen at the room tem-
perature (Table 1).

Table 1
Indicators of seed germination of Thymus rasitatus after cryo conservation with using of cryo protectors
Cryo protector Energy of germination,% Seed germination,%
Slow refrozen Fast refrozen Slow refrozen Fast refrozen
Without cryo protec- 8,3+0,9 20,7+1,1 13,4+0,8 24,7+0,9
tor - control
Glycerin 38+0,5 13,9+1,0 40+0,7 15,8+0,6
1% DMSO 20+0,7 - 24+1,0 -
3% DMSO 24+0,9 - 26+0,9 -
5% DMSO 39,5+1,0 - 43,7+0,8 -

The conducted researches have proved big efficiency of the cryo protective properties of DMSO in
comparison with glycerin. Use of DMSO at a cryopreservation ensures higher safety of viability of cells of
seed. The best indicators of viability after cryogenic storage have shown the seeds placed in 5% DMSO solu-
tion or glycerin frozen in plastic tubes and which is slowly refrozen at the room temperature — 43,7+0,8%
and 40+0,7% respectively (Fig. 1).
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Figure 1. Seed germonation of seed materials of Thymus rasitatus
after influence of extreme low temperature

Viability of seeds of Thymus rasitatus at use glycerin has increased to 40+0,7% that above control val-
ues for 10,7%. At approbation of DMSO as cryprotector it has been established that the best concentration
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are 5% solution — 43,7+0,8%. When using 1% DMSO solution viability has made 24+1,0% that is 5,3%
lower than control values, and when freezing in 3% — 26+0,9%, below indicators of control group for 3,3%.

When comparing the indicators of viability observed at influence of glycerin and 5% DMSQO, the best
result shows DMSO.

Energy of germination has increased at the seeds processed by glycerin to 38+0,5% in comparison by
simple freezing. When using 1% DMSO solution energy of germination has decreased to 20+0,7%, 3% and
5% DMSO has increased to 244+0,9% and 39,5+1,0% respectively (Fig. 2).

The slow way of refrozen for seeds of Thymus rasitatus is the best option at a cryopreservation with use
of cryoprotectors, viability at this way has made from 24+1,0% to 43,7+0,8% that above control values on
average for 16,5%. Fast refrozen leads to lower preservation of viability of seeds of the studied species —
from 0 to 15,8+0,6%, in comparison with defrosting of seeds at the room temperature that is much lower
than control data. Energy of germination in comparison with reference values has increased on average
nal9,5%, viability for 16,5%.
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Figure 2. Emergy of germination of seed materials of Thymus rasitatus
after action of extreme low temperature

After analyzing dynamics of germination of seed material, it has been established that the seeds which
are previously processed by 5% DMSO have shown the best viability in comparison with other options of
experience and control which has made 12,5% in the first day of germination and for the 10th day — 39,5%.
And the seeds which have undergone processing by 1% and 3% DMSO have begun to sprout later for 1-2
days (Fig. 3, Table 2).
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Figure 3. Dymnamic of germination of seeds of Thymus rasitatus,
which are previously processed cryo protectors
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Table 2
Dynamic of germination of seeds of Thymus rasitatus processed by cryo protector and fast frozen

Type of experiment Day of germination / energy of germonation,%

1 2 3 4 5 6 7 8 9 10
Without cryo protector - 10 12,4 12,4 12,4 12,4 13,3 16,2 18,1 20,9 22,8
control
Glycerin 2 8 8 8 10 10 16 30 36 38
1% DMSO 0 4 8 10 12 12 12 16 16 20
3% DMSO 0 0 4 4 8 8 12 16 16 32
5% DMSO 12,5 12,5 12,5 14,7 16,6 | 20,8 | 29,1 31,2 | 374 | 395

In general after analyzing percent of viability it has been established that the seeds shipped in glycerin
and 5% DMSO with the subsequent cryopreservation sprout quicker and phases of development pass rather.

Conclusion. Thus, it is established that for Thymus rasitatus seeds the best storage conditions allowing
keeping the highest rates of viability is use of a plastic container, a cryoprotector — 5% DMSO and slow
defrosting at the room temperature. At the same time increase in level of energy of germination and viability
by 15% and 10,7% in comparison with control is observed. So, the offered ways of low-temperature storage
will allow to deposit Thymus rasitatus seeds unlimited time without harm for a germ of a seed and loss of
indicators of viability and energy of germination that, in turn, will give the chance to enter this species of an
endemic plant into a collection of a genetic variety.

Investigations were performed within the grant project of Committee of science of Ministry Education
and Science of Republic of Kazakhstan «Studying of the current state of populations of endemic plants of
Northern and Central Kazakhstan and development of methods of preservation of genetic material» (2015-2017).
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Thymus rasitatus TYKbIMJBIK MaTepHAJIbIHbIH TOMEH TeMIIEPaTypaja caKkray
Ke3iHJe KpHONPOTEeKTOPJIAPAbI KOJIJIAHY

Makamaga  Thymus  rasitatus  TYKBIMIBIK  MaTepHaNbIHBIH ~ OHIMIUIINIH  cakrayra op  Typii
KPHOIIPOTEKTOpIIapAbIH dcepi 3eprrenred. Hortmxkecinae Thymus rasitatus TYKbIMBI ©HIMALTITIH JKOFaphl
KOPCETKILITepiH caKkrayFa MYMIHAIK OepeTiH eH KOJaiibl jkarJailbl IJIACTHKAJIBIK BIABICTApPABI, 5%-IbIK
JIMCO xpuompOoTeKTOpAbl JKoHe OenMme TemmepaTypachinaa Oasy kiOiTyni maiipanany OOJbIN TaObLIAIBL.
CoHbIMEH Kartap, 0aKblIayMeH CallbICTBIPFaH/Ia, TYKbIMAAPABIH 6HY KapKbIHIbUIBIFBI MEH OHIMIUITIHIH ocyi
15 xone 10,7 %-ra apTKaHsl O6aiikanagsl. 3epTTENreH TYKBIM TYPIHIH ©Cy HUHAMHKACHIH Tajjay OapbIChIHIa
TIBIH ajia TIMIUPUHMEH koHe 5 %-1pik IMCO KpuOKOHCEepBalUsAaH KEHiH KbUIJaM OHEMl JKOHE JaMy
(hazanapbl XKemeI )KYPETIHIIr aHBIKTAJIIbL.

Kinm co30ep: Thymus rasitatus, KpHOIpOTeKTOpiap, kprokoHcepBanust, JJMCO, raumepus, oHIMIUIK, OHY
KAapKbIH/BLIBIFbL, YHEMUK.
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Hcnonp3oBaHue KPHONMPOTEKTOPOB NMPH HU3KOTEMIIEPATYPHOM XpaHeHUH
ceMeHHOro marepuaJsia Thymus rasitatus

B crarbe m3yueHO M OIMCAHO BIMSHHE PA3IMYHBIX KPHOIPOTEKTOPOB HA COXPAHECHHE XXH3HECHOCOOHOCTH
ceMeHHoro marepuana Thymus rasitatus. B pe3ynbTate NpoBEJEHHBIX UCCIEN0BAHMN YCTAHOBIEHO, YTO JUIS
ceMstH Thymus rasitatus HaunydIlhe YCIOBHs, MO3BOJAIOIINE COXPAHUTh Haubolee BBICOKHE MOKAa3aTeNln
BCXO0XKECTH, — HCIIOJb30BAHUE IIACTUKOBOH Tapbl, KpuompoTekropa — 5%-Horo IMCO u MenieHHOro
pa3MopaxXxMBaHUsl IPU KOMHATHOH Temneparype. [Ipu 3ToM HabmronaeTcs yBenuueHUe YpOBHS 3HEPTUH MPO-
pacranus u Bcxoxkectu Ha 15% u 10,7% mno cpaBHeHurto ¢ koHTpoiaeM. IIpoananusupoBaHa nuHAMUKa
TIpopacTaHus CEMSH HCCIEAyeMOro BHAA. YCTAaHOBJICHO, YTO CEMCHA, IPeIBApHTEIHHO 00paboTaHHBIE
nmnepuaoM u 5%-#piM [IMCO, ¢ mocieayroomeid KpUOKOHCEpBalUel, MpopacTarT ObicTpee, U (as3bl
pa3sBUTUA IPOXOAAT CKOpEe.

Kniouesvie cnosa: Thymus rasitatus, KppuonpoTekTopbl, kpuokoHcepsaus, JJMCO, riunepus, BCX0XKeCTb,
SHEPTUs NIPOPACTAHUS, SHICMHUK.
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