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Useful plants of the flora of Aktobe region

In the article the results of long-term studies of useful plants of Aktobe region were presented, which is partic-
ularly interesting in terms of the botanical and geographical location. This region is located at the boundary
between Europe and Asia. Seven groups of useful plants were identified: forage, medicinal, food, meadow,
technical, ornamental, poisonous. According to the results of research, 876 species, which possess certain prop-
erties used by humans, have been identified in the region. It constitutes 59.4 % of the total number of flora
species in Aktobe region. It was revealed that the largest number of species are presented in the following
groups: medicinal plants — 593 species (40.2 %), forage plants — 428 species (29 %), ornamental — 253 spe-
cies (17.2 %) of the region’s flora. The smallest group are poisonous plants — 114 species. Many species have
complex utility value. The most common species are in Aktobe region, such as: Agropyron cristatum, Bro-
mopsis inermis, Eremopyrum orientale, Festuca valesiaca, Phleum phleoides, Poa pratensis, etc. Agropyron
cristatum and Secale sylvestre may be of interest for breeding.

Keywords: flora, useful plants, Aktobe region, herbs, technical plants, raw materials.

Introduction

Aktobe region has an interesting geographical position, located at the junction of Europe and Asia, the
boundary of which are the southern spurs of the Urals — the small Mugodzhary Mountains. The region is
located on the Caspian lowland in the west, the Ustyurt plateau in the south, the Turan lowland in the south-
east, and Mugodzhary in the center from north to south. Most of the region is a plain with heights of 100-200
m, dissected by river valleys; in the middle part are the Mugodzhary Mountains. The western part of Aktobe
region is occupied by the Ural Plateau; in the southeast, arrays of hilly sands stretch — Big and Small Badgers.
The Turgai Plateau enters the northeast of Aktobe region [1].

The territory of Aktobe region is located in the steppe and desert zones. According to the latest physio-
graphic zoning, it is located within 7 physiographic regions (South Ural, Priuralsk-Turgai, North Caspian,
Turgai Central Kazakhstan, South Caspian, Aral-Syrdarya and Mangyshlak-Ustyurt-Krasnovodsk) [2].

Aktobe region is of a particular interest in the botanical and geographical relation as one of the most
significant industrial areas of Kazakhstan. Unique steppe communities, Cretaceous massifs, relict forest and
marsh tracts in need of protection of flora have been preserved in the region [3]. Strengthening the anthropo-
genic factor on the environment of the region requires the intensification of work on the preservation of bio-
diversity and the creation of a system of monitoring the plant world, in particular, inventory and preservation
of populations of useful plants of the flora.

Materials and research methods

The work was carried out on the basis of more than 30-years-old materials collected by the route method,
the analysis of herbarium collections in Kazakhstan, as well as the generalization of literature data of the re-
gion. There are valuable species as part of any flora. These species have economic use and are promising for
use in natural conditions and when introduced into culture.
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The allocation of groups of useful plants was carried out by us according to their economic significance
on the basis of works devoted to these issues [4-11].

Research results and discussion

Based on the available information on the beneficial properties of the flora species of the region, we
identified several groups: forage, herbs, food, meadow, technical, ornamental, poisonous.

As a result of the analysis, 876 species with the properties used by humans have been identified, which
is 59.4 % of the total number of species of the region’s flora [12].

The largest numbers of species are such groups as: medicinal plants — 593 species (40.2 %). Forage
plants are represented by 428 species or 29 % of the total number of species of the region’s flora. The group
of ornamental plants consists of 253 species of the flora of the region, or 17.2 % of the total number of species.
The group of industrial plants includes 208 species (14.1 %).

The group of meadow plants is 238 species, food plants — 141 species, poisonous plants — 114 species.
Many species have a complex utility value. Below there is a characteristic of plants by categories of utility.

Forage plants. All forage grasses are divided into 4 economic and botanical groups: cereals, legumes,
sedge and forbs.

The largest number of forage plants in the flora of Aktobe region is contained in the Poaceae family —
90 species or 21 % of the total number of species, forage plants and the Fabaceae family — 76 species or
17 %.

In Aktobe region the most abundant species are Agropyron cristatum, Bromopsis inermis, Eremopyrum
orientale, Festuca valesiaca, Phleum phleoides, Poa pratensis, etc. Agropyron cristatum and Secale sylvestre
may be of interest for breeding.

High-grade fodder plants of the Poaceae family are Alopecurus pratensis, Festuca pratensis, Elytrigia
repens, etc. The sedge group includes plants from the family Cyperaceae and Juncaceae (Carex diandra,
Carex riparia, Carex vulpina and Juncus compressus).

The most valuable source of the protein component of forage plants is the species of the Fabaceae family.
In the flowering phase, they contain about 18.4 % of protein, and up to 31.3 % in seeds [5]. In quantitative
terms, the following genera dominate in this family: Astragalus (29 species), Trifolium (8 species), Lathyrus
(8 species), Medicago (6 species).

Trifolium pratense, Trifolium repens, Trifolium hybridum, Medicago falcata, Lathyrus pratensis, Meli-
lotus albus, Melilotus dentatus, Melilotus officinalis are the most valuable feeds.

In the northwest area (Kargaly region) there are large populations of Melilotus officinalis, which, in our
opinion, are of particular interest for the breeding of forage plants. Also, the genus Medicago is of particular
interest.

The rational use of natural resources is primarily based on the identification and regulation of stocks of
economically beneficial plants. Despite the species diversity of resources, their base in the region remains
poorly understood and requires further resource uses.

Herbs. In the flora of Aktobe region, 593 herbs are registered, 114 of which are used in official medi-
cine [13, 14].

The largest number of herbs grows in forest pegs and floodplain forests: Betula pendula, Alnus glutinosa,
Comarum palustre, Agrimonia asiatica, Crataegus korolkowii, Fragaria vesca, Fragaria viridis, Rosa canina,
Althaea officinalis, Athyrium filix-femina, Tussilago farfara and Dryopteris filixmas.

Somewhat fewer species are found in meadows and marshes: Inula helenium, Hypericum perforatum,
Oxycoccus palustris, Sanguisorba officinalis, Cynoglossum officinale, Plantago maxima, Bidens tripartita,
etc.

Herb characteristic of steppe formations includes Pulsatilla patens, Dianthus versicolor, Euphorbia sub-
cordata, Carduus crispus, etc. Among medicinal plants there are many weedy species: Capsella bursa-pas-
toris, Xanthium strumarium, Taraxacum officinal, Urtica dioica, Berteroa incana.

Therapeutic herbs can be used for the prevention and treatment of a number of diseases. Helichrysum
arenarium, Tanacetum vulgare, Artemisia absinthium, Achillea millefolium can be used for raw materials.
Besides, the territory of Aktobe region is perspective for resource management studies.

Food plants. Food plants occupy one of the first places among other foods, being an important source of
proteins, carbohydrates, fats, vitamins.

The greatest value among the species in this group are fruit and berry, vegetable and spicy aromatic wild
species. Fruit and berry include: Rubus saxatilis, Rubus caesius, Padus avium, Rosa canina, Rosa laxa, Rosa
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majalis, Fragaria vesca, Fragaria viridis, Viburnum opulus, Crataegus korolkowii, Prunus spinosa, Ibrahmus,
and Idrasus, Ibrahmus, Ibrahmus sanguinea, Crataegus korolkowii, Prunus virosis, Viburnum opulus, Cra-
taegus sanguinea, Crataegus korolkowii Padus avium, Rubus idaeus, Rosa acicularis.

A number of herbaceous plants are used as vegetable species: Allium angulosum, Allium caesium, Urtica
dioica, Taraxacum officinal, Cichorium intybus, Sanguisorba officinalis, Rumex acetosa, Rumex confertus,
Rumex pseudonatronatus, Stemera confertus, Steumera confertus, Rumex crispus, Rumex pertudonatronatus
and Steamer confluentus.

The aromatic plants include Mentha piperita, Carum carvi, Daucus carota, Thymus marschallianus, Fil-
ipendula ulmaria, Humulus, etc. Only a small fraction of plants of this group is used by locals.

Meadow plants. This group is represented by 238 flora plants, most of which belong to the family
Rosaceae and Fabaceae: Cerasus fruticosa, Comarum palustre, Cotoneaster melanocarpus, Padus avium,
Chamaecytisus ruthenicus, Melilotus albus, Melilotus dentatus, Melampyrum cristatum, Salix hastata.

In the broad sense, honey plants include plants that produce not only nectar, but also pollen or perga for
bees. Usually honey plants are divided into three groups in terms of flowering: spring; summer; late summer
and autumn.

Spring honey plants: species of Betula, Ulmus, Salix, Taraxacum, Viburnum, Populus, Padus, Amygdalus
and other genera.

Running honey plants: Chamerion angustifolium, Echium vulgare, Filipendula ulmaria, Medicago fal-
cata, Melilotus albus, Melilotus officinalis, Rubus idaeus, Vicia cracca, Vicia tenuifolia, Trifolium hybridum,
Trifolium medium, Trifolium pratense, Trifolium repens, Rosa majalis.

Late summer and autumn honey plants: Achillea millefolium, Berteroa incana, Origanum vulgare, Bidens
tripartita, Odontites vulgaris.

Technical plants. This is a group of plants, parts of which are used as raw materials for various industries.

In our flora, they include 208 plant species (14.1 %). They can be divided into the following subgroups:
dyeing, essential oil, spinning, tanning and others.

Dyeing art is one of the oldest art. As soon as a person learned to make fabrics, make leather, make yarn,
roll felt, and weave carpets, it became necessary to dye them. The ability to dye fabrics and make leather
depended on the development of civilization, which was determined by historical time and natural condi-
tions [15].

Dyeing plants of our flora include: Betula pendula, Betula pubescens, Atraphaxis frutescens, Rumex con-
fertus, Chelidonium majus, Isatis tinctoria, Genista tinctoria, Impatiens nolitangere.

Tanning plants. By this name, plants are understood to contain special, so-called tannins in the cells,
which are used in the manufacture of leather and give it a whole range of valuable technical properties, such
as softness, strength, impermeability, color, etc.

In terms of their chemical composition, tannins, which are organic compounds, differ from each other in
their possession of the following common features: they all dissolve in water, have astringent, tart taste, are
precipitated by the action of glue, alcohol and oxidize to red or brown in air. Rheum tataricum, Limonium
gmelinii, Geranium pratense, Elaeagnus angustifolia belong to tanning plants.

Essential oil plants are represented by such species as Mentha longifolia, Nepeta cataria, Origanum vul-
gare, Chelidonium majus, Prunella vulgaris, etc.

Spinning plants are presented: Linum uralense, Linum corymbulosum, Linum perenne, Trachomitum
lancifolium. Other subgroups are represented by: Humulus lupulus, Dipsacus gmelinii, Anabasis aphylla, Salix
caprea, Salix alba, etc.

Poisonous plants. Poisonous plants include: Hyoscyamus niger, Datura stramonium, Ephedra distachya,
Aconitum anthora, Conium maculatum, Hypericum perforatum, Equisetum arvense, Frangula alnus, Ranun-
culus flammula, etc.

Poisonous plants are used as insecticides and ratids. Of the plant species growing in the region, these
include Cynoglossum officinale, Lepidium perfoliatum, Chelidonium majus, etc.

Ornamental plants. The flora of the region contains in its composition a large number of species of
interest for cultivation. This group is represented in our flora by 253 plant species (17.2 %). Only a small part
of wild plants is used by local people in garden plots and front gardens. These include Ulmus grabra, Betula
pendula, Hesperis sibirica, Rosa majalis, etc.

For flowering plants that are promising for use in culture are Anemone sylvestris, Dianthus borbasii,
Calystegia sepium, Pulsatilla patens, Filipendula ulmaria, Gladiolus imbricatus, Ixiolirion tataricum, etc.
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Conclusion

The rational use of natural resources is primarily based on the identification and regulation of stocks of
economically beneficial plants. Despite the species diversity of resources, their base in Aktobe region requires
further resource studies.
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C.A. AiineucoBa, H.A. YTap6aera, E.T. Ka3keer

AKTOe0€ 00J1bICHI (pJIOpPACHIHBIH MaKAAJbI 6CIMIIKTEPi

Maxkanana Eypona MeH A3USHBIH KHBUIBICHIHA OPHAJIACKaH OOTaHUKAIIBIK JKOHE IeorpadUsIIbIK OpPHAIACY bI-
MEH epeKIle KbI3bIFYIIBLIBIK Ty AbIpaThlH AKTOOE 0OJBICBIHBIH Maiigajibl OCIMAIKTEPIHIH y3aKMep3iMIi 3epT-
TeynepiHiH HoTHKenepi kentipinren. [Talipansl eciMaikTepaid 7 TOObI aHBIKTAIIBL: )KEMIIOII, JOPITIK, a3bIK-
TYJIK, OaDKMHAYIIBI, TEXHUKAIIBIK, COHIIIK, YIIBL. 3epTTey HoTKenepi OoHbiHIIa AKTeo0€ 00IBICEIHAAFE! Oem-
rini 6ip KacHeTKe ne agampaap naimanaHaTeH 8§76 ociMAIK TYpiepi *Kamsl CaHBIHEIH 59,4 %-bIH KYpaHTHIHBI
aHbpIKTanbel. CaHbl OOMBIHINA €H KOI TYpJIep TONTaphl: Aopilik eciMaikrep — 593 typ (40,2 %), sxemaik eciM-
nixrep — 428 (29,0 %), conaik eciMIikTep — OOIBICTHIH (IOpackIHBIH 253 Typi, HeMece TYPIEpIiH KaIbl
caHbIHBIH 17,2 %; eH a3bl — 3UsHABI 6ciMIiKTepaiH ToObI — 114 Typ ekeHi anbIKTanbl. Kenreren Typuepuin
Haiijanel MaHBI3ABUIBIFEL 30p. AKTeOe OOJBICHIHAA €H KOIl TapalFaHIap KatapblHaa Agropyron cristatum,
Bromopsis inermis, Eremopyrum orientale, Festuca valesiaca, Phleum phleoides, Poa pratensis oHe TaFbl
6acka Typiep. CeneKuusuIbIK MaKcaTTa Agropyron cristatum xoHe Secale sylvestre KbI3bIFyIIBUIBIK TYABIPYBI
MYMKiH.

Kinm ce30ep: maitnans! ecimaikrep ¢aopackl, AKTe0e 00IbICH, TOPITIK 0CIMAIKTep, TEXHUKAJIBIK OCIMAIKTED,
IIMKi3aT.
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C.A. AiinencoBa, H.A. Ytap6aesa, E.T. Kazkees

IToJsie3nblie pacTenust Gpopbl AKTIOOMHCKOM 00J1acTH

B crarbe npuBeneHs! pe3yabTaThl MHOTOJIETHUX N3yUEeHHUH MOJIE3HBIX PACTCHNI AKTIOOMHCKOM 001acTH, Ipe-
CTaBJISIIIEH 0COOBIH HHTEpeC B OOTAHUKO-reorpagiIecKoOM OTHOIICHUH U PacHoJIOKEHHOM Ha cThIke EBpomnbl
" Azun. beum onpeneneHsl 7 IpyIII MOJIE3HBIX PAaCTeHUH: KOPMOBEIE, JIEKapCTBEHHBIC, NTUIIEBHIE, MEJOHOC-
HBI, TEXHIYECKHE, IEKOPaTUBHEIE, IHOBHTHIE. [10 pe3ynbTaTtaM HccIeJoBaHUH Ha TEPPUTOPUH PETHOHA yCTa-
HOBJIEHO 876 BH/IOB, 00JaAIONINX TEMU WIM UHBIMU CBOMCTBAaMHM, UCHOJIb3YEMBIMH YEIOBEKOM, COCTABHB-
mmmu 59,4 % ot obrero uncia BUI0B (Gaopsl AKTIOOHHCKOH 00acTu. BeisiBiieHo, 4To Hauboblee Koaude-
CTBO BMJIOB NPECTABISIOT IPYMIBI: JTEKApCTBEHHBIX pacTeHnit — 593 BuaoB (40,2 %), KOpMOBBIE pacTEHUS
— 428 (29,0 %), nexopatuBHbie — 253 Buna ¢iopsl peruona, wiu 17,2 % ot ob1iero yrcia BUI0B, 8 HAUMEHb-
IIMM TPYyIIa SOBUTHIX pacTeHUi cocraBiseT 114 BunoB. MHOTHE BHIBI MIMEIOT KOMIDIEKCHOE 3HAUEHHE TI0
none3HocTn. HamGonee oOWMIBHBI Ha TeppUTOPHHM AKTIOOMHCKON 0ONAacTH TakWe BHIBI, Kak Agropyron
cristatum, Bromopsis inermis, Eremopyrum orientale, Festuca valesiaca, Phleum phleoides, Poa pratensis n
np. VIaTepec uis CeNeKIMOHHBIX paboT MOTYT IPEACTaBIATE Agropyron cristatum u Secale sylvestre.

Knioueswie crosa: Gnopa, nonesnsie pacTeHus, AKTIOOHHCKasE 001acTh, JISKAPCTBEHHBIC PACTCHHS, TEXHHUYe-
CKHE PacTEeHHUs, ChIPbE.
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HccnenoBanue KoJIM4eCTBEHHOT0 BbIX0/1a 0eTy/IMHA U3 Oepe3bl KHPIU3CKOil
U cuHTe3 ero ¢pocopuIUPOBAHHOIO MPOU3BOIHOIO

B craree u3yueHa 3aBUCHMOCTb KOJHYECTBEHHOTO BBIXOZA OETyIMHA U3 Oepe3bl KUPrU3CKON OT MPOJIOIKH-
TEIBHOCTH SKCTPAKIMU ¥ KOHIIEHTPAI[MH BOJHOTO PAcTBOPA IIENOYH; CHHTE3 Ha OCHOBE BBIICICHHOTO OeTy-
JIMHA HOBOTO (hOC(HOPMIMPOBAHHOTO IIPOU3BOIHOTO; ONPEIeNICHIE C TIOMOIIBI0 KOMITBIOTEPHOTO IPOTHO3HPO-
BaHMsI OMOJIOTHYECKOH aKTHBHOCTH HOJyYEHHOTO coeluHeHHus. I Toro, 4ToOBl MPOCIEeUTh 3aBUCHMOCTh
BEIXO/1a OETyJIMHA OT BPEMEHH M KOHIIEHTPAIMH PacTBOpa IIET0YH, OBUT IPOBEJEH psit ONbITOB. [Iiist 3TOrO
OepecTy M3MeNbuaIl U CYMIMIN A0 TOCTOSHHOTO Beca. [l SKCepiuMeHTOB Opai OAHHAKOBOE KOJIHYIECTBO
OepecTsl, UCTIONB3YS Ul SKCTPAKUUKM OyTUIOBBIM CIUPT U LIENOYb Pa3lINYHON KOHIEeHTpanuu. s pasHoi
CEpHHU OMNBITOB MPOJOKUTETBHOCTh 3KCTPAKIUK COCTaBIsIA 2, 3 U 4 9 COOTBETCTBEHHO. Bblnu moydeHs!
SKCTIepUMEHTAIIbHbIE JAHHBIE O BHIXOAE OETYIMHA B 3aBUCHMOCTH OT BPEMEHH M KOHIIEHTPAIUU PAcTBOpaA IIe-
noun. TeMmeparypa mIaBJIeHHs BEIIEIEHHOTO BemecTBa cocTaBisiia 243 °C. berynmun npentudumposamm ¢
HOMOIIBIO TOHKOCIIONHOW XpoMarorpaduy 1 cpaBHUBAJIM CO CTaHAAPTHEIM 00pa3noM. BemecTBo ananmm3upo-
BaJI METOJlaMU MH(ppPaKpacHOH! crieKTpockonuy B Tabnerkax KBr u Beicokod((heKTHBHOM KHUAKOCTHOI Xpo-
marorpadun. B @ypre-criekrpomerpe ®CM-1201 ¢ moMoIbI0 XapakTepUCTHIECKUX YacTOT IT0JI0C IOTJIONIe-
HHS OBLIO OTIPEJIETIEHO HAJIMIKE B MOJIEKYJIE PA3IMIHBIX TPYIII aTOMOB M CBSI3€H, XapaKTEPHBIX JUIs OETyJINHA.
Xpomarorpapuueckoe HcclIeIoBaHHE 00pasla MPOBOAMIOCH C MOMOIIBIO Tra30Boro xpomarorpada Agilent
7890A ¢ macc-cenextuBHOM aetekTopoM 5975 inert XL. [IpoBenena peakuus ¢pochopunupoBaHus OeTyIHHA.
IIpoBeneH Gu3HKO-XUMHUIECKHH aHAIN3 CHHTE3HPOBAHHOTO coenuHeHus. C MOMOIIBI0 KOMIBIOTEPHON MPo-
rpamMmbl PASS npoBeseHO KOMITBIOTEpHOE IIPOrHO3UPOBAHKE €r0 OHOJIOTHUECKOH aKTUBHOCTH.

Kniouesvie crosa: Gepesa xuprusckas, Oepecra, sKCcTpakuusi, OeTyinH, OyTHIOBBIA crmprt, mienods, K-
CIIEKTPOCKOITHUS, Ta30BbId XpoMmarorpad, TOHKOCIIoOWHas xpoMaTtorpadus, GpocoprunnpoBanue, KOMIBIOTEP-
HOe OHONIPOTHO3MPOBAHMUE.

Bseoenue

W3yuuB HayuHyIO TUTEPATYPY, MOCBALICHHYIO BBIACICHUIO OETYIMHA U3 Pa3IUUHBIX BUIOB Oepe3, TAKUX
Kak Betula pubescenz, Betula pendula, Betula alba v npyrue, aBTOPBI IPUIILTH K CIACAYIONIEMY BBIBOJY, YTO
paboTHI IO U3YUYCHUIO XUMHUIECKOTO cocTaBa Oepe3nl Kuprusckoi (Betula kirghisorum), SHIEMAIHOTO pacTe-
uus ¢opsl Kasaxcrana, He mpoBoannck. B nannoii pabote MbI ipecienoBaiy cieayonme nenu: 1) ucee-
JI0BaTh 3aBHCUMOCTh KOJHMUYECTBEHHOTO BBIXOJa OeTyiMHA M3 Oepe3bl KUPIU3CKOH OT MPOJOIKUTEIBHOCTH
9KCTPaKLMK ¥ KOHIIEHTPAIMK BOJHOTO PAacTBOpa IIEI04HM; 2) MOJYyYUTh Ha OCHOBE BBIIEIEHHOIO OeTy/lIrHa
HOBBIE (hochopcoaepkalie MPOU3BOAHBIC; 3) ONMPEACIUTH C ITIOMOIIBI0 KOMITBIOTEPHOTO MPOTHO3UPOBAHUS
OMOJIOTHYECKYIO0 aKTUBHOCTD HOTY4YEHHBIX COSANHEHHH.

HoBble pe3ynbrarhl, MONTyYeHHbIE B HACTOSILEM HCCIEIOBAHHUM, MPEACTABISIIOT cO00H HECOMHEHHBIH
Hay4HbIH U IPAKTUYECKUN UHTEPEC.

Bepesa kuprusckas npouspacTtaeT Ha CpaBHUTEIbHO HeOobIIon Tepputopun Pecnybnmku Kazaxcran.
[lo nurepatypHBIM TaHHBIM, OHAa BCTpEYaETCsA Ha TeppUTOpUH Hayp3yMcKoro rocy1apcTBEHHOTO IPUPOJHOTO
3anoBeHMKa U KapkapalnHCKOro rocyJapCTBEHHOTO HAllMOHAIBFHOTO MpUpoAaHoro napka [1, 2]. Ona saBis-
eTCsl SHASMUYHBIM PACTECHHEM.

Panee namu ObuT mosyueH U3 O6epe3bl KUPTrU3CKOW OeTyNTHH, KOTOPBIN ObUT HACHTH(GUIUPOBAH C TIOMO-
ursto MK-ciexkrpockonuu 1 1o manabiM BOXKX.

B nocnennee BpeMst HaOIIOIaeTCSl HEYKJIIOHHO PACTYIIUI HHTEpeC K OETYIMHY U €ro POU3BOIHBIM, 00Y-
CJIOBJICHHBIH IIUPOKUM CIIEKTPOM OHOJIOTHYECKOM aKTHBHOCTH 3THX COeqUHEHHH [3, 4]. JlokazaHo, 4To OeTy-
JUH U PSJl €ro MPOU3BOAHBIX 00JaJar0T aHTHOKCHIAHTHBIMHU, MPOTHBOBOCIANUTENbHBIMH, AHTHCEITHYE-
CKMMH, TeNaTONPOTEKTOPHBIMUA CBOMCTBaMH [5, 6], Takke MPOU3BOJHBIE OETYyJIMHA MPOABIAIOT aHTH-BY
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aKTUBHOCTE [7, 8]. Ha ocHOBe OeTynvHa CHHTE3UPOBaHBI MEPCICKTUBHBIE (DapMaIleBTHUYECKUE MTPEmaparhl ¢
MPOTHUBOOIYXOJEBOM U aHTUBUPYCHOM aKTUBHOCTBIO.

Dxcnepumenmanvras yacmo u 00CylcoeHue pe3yrbmamos

Okcrpakuuto Betula kirghisorum npoBOIWIv 1O U3BECTHOHM MeTonuke [9]. B uccnegoBanny ncnomnb3o-
BaJIM BHEIIHIOI YacTh KOPBI Oepe3sbl (0epecty). bepecty n3Menpyanu 10 4acTHUI] pa3MEepPoM S5—8 MM, CYLIUIN
pu 100 °C mo mocTostHHOTO Beca. Jlaee MpoBOIMIN 3 CEpUH DKCIIEPUMEHTOB.

[TepBas cepusi: B ueThIpe OJMHAKOBBIC KOJIOBI 00beMoM 500 mut momentany o 10 T BRICYIIEHHOMU, W3-
MeJIbYCHHOW OepecThl, 3aTeM B MEpBYIO KOOy mpuimwin 15 %-Hblil pacTBop ruapokcuaa Hatpust U 250 miu
OyrtaHomna, Bo BTOpyio kKonOy 20 %-Hblif pacTBOp ruapokcuaa Hatpus U 250 mu OyTaHoia, B TPETHIO —
25 %-uHbIit pacTBOp THApOKCHAA HaTpus U 250 mut OyTaHomna, B 4eTBepTyro — 30 %-HbIil pacTBOp THUAPOKCHAA
Hatpus ¥ 250 M Oyranona. Kaxayro konly cHaOuimm 00paTHBIM XOJIOAMILHUKOM U MEIIAIKOHN, KUITATHIIH B
TedeHne 2 4. 3aTeM, Tocye MpeKpaIleHus KUIEeHNs, peaKIIOHHAas Macca pacciianBajiach Ha JIBa CIIOS: BEPXHUMA
CJION — pacTBOp OeTymHa B OyTaHOJIE, HIXKHHM CIIOH MTPEACTABIILIT COO0H TEMHO-KOPHIHEBYIO BI3KYIO MacCy
TUIPOTCHU3UPOBAHHOM OepecThl. Jlanee, OTAeTUB BEPXHIOI YacTh, €€ YIIapUBaJIX I0CYXa HAa POTOPHOM HCTIa-
putene. K ocrarky nmpuiuBanu BoAy. 3aTeM OTHUIBTPOBBIBAIIN, OCTATOK HA (DUIBTPE MPOMBIBAIIN UCTHILTH-
pOBaHHOM BOJOM /10 HEUTPAIBHOM Cpe/ibl U BHICYIITUBAIIH.

Bropast cepust skcriepuMeHTOB ObLa MMPOBEcHA aHAIOTUYHO, OJTHAKO BPEMsI SKCTPAKIIHH YBEINMYIIIN JI0
3 4. B TpeTbeil cepuu 3KCIIEPUMEHTOB BpEeMsI SKCTPAKIIUKU COCTaBISLIO 4 4.

Brixon OerynuHa, BBIAENEHHOTO W3 OEPECTHI, THAPOIM30BAHHOM B BOJHOM PAacTBOpPE THIPOKCHAA
HaTpUs, B 3aBUCHMOCTH OT KOHIICHTPAIIMH IIEI0YH U MPOJOLKUTEIHPHOCTH THAPOIN3a B MPUCYTCTBUH OyTa-
HOJIa, PUBECH B Tabmuie 1.

Taonuma 1

JlaHHbI€ 0 BbIX0/Ie 6eTyJIHHA, JKCTPArHPyeMoro 0yTaHoJI0M U3 fepecThbl Gepe3bl KUPTU3CKOii,
TUJIPOJIN30BAHHON B MPUCYTCTBHH F'HAPOKCH/IA HATPUS

Kommerpars JnuTenbHOCTh THAPOJIH3a OepecThl OyTaHOJIOM, U
NaOH, % 2 | 3 | 4
’ Beixon OerynuHa npu 9KcTpakimu OyraHosioM, % or ab.c.0.
15 2,9 4,9 2,5
20 6,5 10,9 5,9
25 5,9 7,6 5,5
30 3,9 5,2 2,7

Kax BugHO W3 JaHHBIX TaOJUIEI 1, MAKCHMATBHBIN BRIXOJ OCTYJIMHA HAONIOMAETCs IpU ruapou3e Oe-
pectsl B 20 %-HOM pacTBOpE IIEJIOUH B TeUeHUE 3 4.

Bce 00pasibl OeTynrHa, U3BIeKaeMble OYTaHOJIOM H3 OepecTbl, THAPOIN30BAHHOW B MIPUCYTCTBUY TH/I-
pPOKCHIa HATpHUs TMOCIe MEePEKPUCTATIIN3AINN U3 3TAHOINA, IPEICTABISIOT COOO0M MOPOIIKK OeIoTo IBETa C
TeMIeparypoil miasnenus 243 °C.

ITonyuenHsie BemIecTBa MASHTH(GUIIMPOBAIA C MOMOIILI0 TOHKOCHOHHON xpomarorpadmm (TCX) Ha
miactuHax Silufol ¢ MCHONB30BaHWEM SITIOUPYIOMIMX CHUCTEM: OCH30JI : XJIOPUCTHIH METHIICH : DTHUJIOBBIN
cuptT = 5:5:1. lerexktupoBanue nareH ocyuiecTBsin 10%-HbM pacTBopoM pochopHOMONINOICHOBON KHC-
JIOTHI C TIOCNEAYIOMINM HarpeBaHHEM IUTAaCTHHBI B TeueHue 3—4 muH. BemecTBa cpaBHuBaM ¢ 00pa3iom Oe-
TYJIMHA, TIPEIOCTABIEHHOTO COTPYAHUKAMH J1ab0paTOPUN OPTaHNIECKOTo CHHTe3a TOMCKOTO ToCyJapCTBEH-
HOTO YHHBEPCHUTETa. XpoMaTorpaMma rmokasaia, 4To oopasel 1 HCClleyeMoe BEIeCTBO HACHTHYHEI. Jlanee
MOJTy4eHHOE HaMU BEIECTBO aHATU3UPOBaK ¢ moMoulbio MK-crekTpokonuu 1 BEICOKOA(PEKTUBHON KU~
KOCTHOM Xpomatorpadum.

Perucrpamio MK-cexktpoB mpoBoamin Ha Dypre-ciekrpomerpe Mapkun ®CM-1201, B muamazone
nuH BonH 5004000 cm™! B TabneTkax 6pomuaa Kamus (puc. 1).
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Pucynox 1. UK-criekTp obpa3ua Oerynuna

C noMo1mIpI0 XapaKTepUCTUIECKUX YacTOT MOJIOC MOTJIOMIEHHS OBUIO OTIPEIEIEHO HATMYME B MOJIEKYJIe
Pa3NUYHBIX TPYII aTOMOB U CBS3€il, XapakTepHBIX AJIs1 MOJIEKYJibl OeTynuna (puc. 1). beum naentudumupo-
BaHbI II0JIOCHI ITOTJIOIIEHHsI, XapaKTEPHbIE AJIS CICAYIOUIMX IPYII aTOMOB: UMEETCsI HIMPOKasi I10J10ca HOTJIo-
IEHHUs, TIPUHAIJIEKAIIAs BAIEHTHBIM KOJIE0aHUSIM TUIPOKCHIBLHBIX TPy, npu 3433 cM™'; BaJIeHTHBIE KO-
Ganus, xapakrepubie a1 C—H rpynn nynanosoro ckenera, npu 2920 u 2851 cM'; BaneHTHbIE KONeOaHus
nsoitaoi ez C=C mpu 1639 cm~!; nepopmanmonnsie konebanus CH, rpynm Habmrogarorcs mpu 1466 cm™';
BanentHele konebanus C-O rpymnsl Habmomarorcs npu 1111 cm!; nepopmanmonnsie xonebanus CH;
rpynn — 1ipu 883 cm!. CpaBuenne UK-criekTpa nonydeHnbix 06pasios ¢ MK-criekrpamu, mpuBeIeHHBIME B
Pa3INYHbIX UCTOYHMKAX, IO3BOJIAET CAENATh 3aKJIF0UEHHE, YTO IOTy4EeHHbIE HAMH 00pa3Libl — OeTYIIHH.

Crenyromiast yacTe paboTa IOCBsILEHa pa3paboTKe METOA0B CUHTE3a HAa OCHOBE IIPUPOJHOIO TPUTEpIIE-
HouJa OeTynMHA HOBBIX OMOJIOTHYECKH aKTHBHBIX (hocopconepikalnx Npou3BOAHBIX. [IpenmMymecTBaMu
¢dochopcoaepkainx NPOU3BOAHBIX OCTYJIMHA SIBJSIFOTCS BHICOKAs pACTBOPUMOCTH B BOZE, BBICOKasi OHO0-
CTYITHOCTb U OjiaronpusTHas OHoTpaHc(hopMalis B OpraHu3Me 4eoBeKa 1 )KUBOTHBIX [10].

Cuntes GpochoprIUpOBaHHBIX TPOU3BOAHBIX OETYIMHA MPOBOMIN O CIEAYIOMIEH METOANKE: B IBYX-
TOpIIyI0 KoJI0y, CHa0KEHHYIO MEIIAJIKON 1 00paTHBIM XostoaunbHuKoM, nomectiu 0,8 T (0,01 M) Gerynuna,
1,6 T (0,01 M) TpuaTHIAMUHA U TIpH HarpeBaHuu pacTBopriH B 40 mur 6er3oina. B oty cmech mobaBmmu 0,6 M
(0,01 M) mumetmnxnopdocdara. Peakmuro mpoBoauimu npu temreparype 75 °C B TedeHne 6 9 IpH HEIIPEePhIB-
HOM nepeMernrBanm. [locne ynapuBaHus pacTBOPHUTEN BINAN ocaok Oeroro useta. [Ipucoenunenue doc-
dopconeprkamero ¢pparMeHTa K MoJIeKyJse OeTyInHa IPOUCXOINT T10 CIIEYyIOIei cxeme:

(C,Hs):N
- (CyHg);N HCI
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XoJI peakuuu KOHTPOJIUPOBAIH C IMOMOILIBI0 TOHKOCIOHHON Xpomatorpaduu. [lomyueHHOE BemiecTBO
ananmmsupoBa Merogamu MK-cniekrpockormmu (puc. 2). [To manapim MK-criekTpockonuu, HapsIy ¢ IMOJ0-
CaMH TIOTJIONICHUS, XapaKTepHbBIX JJIsl OETYIMHOBOTO pparMenTa, ObUTH UIEHTU(OUITHPOBAHBI TIOJIOCHI TTOTII0-
wenus, xapakrepusie st rpynn P-O—CH; ipu 1195 em™ u P=0 npu 1280 em .
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Pucynok 2. UK-cniektp hochopummpoBaHHOTO IPOU3BOIHOTO OETyIHHA

s xpomatorpaduieckoro MCClIeAOBaHUsA MPOAYyKTa HMCIIOJIb30BajICS ra3oBoi xpomarorpad Agilent
7890A c macc-cenektuBHOM aetekTopoM 5975 inert XL. [To naHHBIM XpoMaTorpaduuecKoro aHajau3a TakKe
BBISIBIICHO Hanmuue hocdopHOoro pparMeHTa B MOIy4YEHHOM BewlecTse (puc. 3).
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Pucynox 3. Xpomaro-macc-ciektp $pochOopHINpOBaHHOTO IPOU3BOIHOTO OETyIMHA

Takum ob6pa3om, o ganHbM K- 1 XpomaTo-Macc-CeKTpPOCKOITMU yCTaHOBIICHO, YTO PEAKITUs ITPUCO-
enuHeHUs (pochaTHBIX TPYI K MOJIEKyJie OSTyIMHA MPOUCXOAUT B TojoxeHnu C-28.

Cunre3upoBanHoe (HochOpUIUPOBAHHOE MTPOU3BOIHOE OETYIIHHA MPOAHATN3UPOBATIH C IIOMOIIBIO KOM-
neroTepHoi porpammel PASS (Prediction of Activity Spectra for Substances) — nporso3 criekTpoB 6moJio-
TUYECKON aKTHBHOCTH OPraHMYECKUX COCIIMHEHUM, OCHOBAaHHON Ha aHAJIM3E B3aUMOCBSI3CH «CTPYKTYypa — aK-
TUBHOCTB» C UCIIOJIb30BaHUEM O0y4Jaroliel BEIOOPKH, cojieprKaiieit 00JIbIIoe KOIMYECTBO PA3HOPOTHBIX XH-
MHYECKHUX COCTUHEHUH C Pa3IMIHBIMU BUIAMH OHOJIOTHYIECKOM akTHBHOCTH (Tabi. 2). Mcmonb3oBanue PASS
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MO3BOJISACT YKE Ha paHHUX CTaJIUSAX UCCIICIOBAHUS 0TOOPATh U3 BO3MOKHBIX BEIIECTB T€, KOTOPBIE MOTYT 00-
JIaJaTh JKeIaTSIbHBIMI BUIAMH OMOJIOTHYIECKOM akTUBHOCTH [11].

Taonuma 2

IIporuo3 cnekTpoB 0HOIOTHYeCKON AKTHBHOCTH (pochOPHUIHPOBAHHOIO NMPOU3BOIHOIO 0eTy/IMHA

P, P; AKTHBHOCTb
0,92 0,001 |TpanckpumnuonHsslii Gaktop NF-kB
0,92 0,001 |CTUMyJIATOp TPAHCKPHUITIIHOHHOTO (hakTopa
0,89 0,005 |TIpotuBooITyXoieBast
0,85 0,004 |AnTHnpOTO30HHAs (JIeHIIIMAHWSI)

0,83 0,004 |Kacmasa 3 cTuMyJisTop
0,82 0,004 |I'emaTompoTeKTOpHAs
0,79 0,002 |Kacmasa 8 cTuMyJIsiTop

0,78 0,004 |TTpoTuBOOITyXO0JIEBBIE TIpenaparThl (MeJIaHoMa)

0,77 0,035 |Marubutop CDP-rmunepon-rimnepodochoTtpanchepasbl

0,73 0,005 |TIpoTuBOOITyX0JIeBBIE TpenapaThl (pak JeTKHX)

0,73 0,013 |MMMyHOJETIpeccanT

0,73 0,012 |AroHucT anonro3sa

0,72 0,009 |Murubutop docdarassl

0,68 0,005 |TTpoTHBOOITYXO0JIEBBIH (KOJOPEKTATBHBIN PaK)

0,70 0,027 |MaHHOTETPAO3HBIH HHTHOUTOP 2-anb(ha-N-areTHiITIroKo3a-
MUHWITpaHCHEpa3bl

0,67 0,006 |TTpoTHBOOITYXOJIEBBIH (paK TOJCTOW KHIITKH)

0,66 0,006 |Murubutop sxcnpeccuu AR

0,65 0,005 |Jleuenue 3a00€BaHUI ITEUEHU

0,64 0,004 |TIpotuBooryxoseBast (paK SHIHHKOB)

0,63 0,009 |MarubduTop OeTa-TaoKypOHUIA3EI

0,68 0,052 |TIpoTuBOIK3EeMHAs

Taxum 06pa3oM, CyZsl IO KOMIIBIOTEPHOMY IPOTHO3UPOBAHMIO, OT CUHTE3UPOBaHHOTO Hamu dochopu-
JUPOBAHHOTO MPOU3BOIHOTO OETYJIMHA C OONBIICH JIOJeH BEPOSTHOCTH MOXHO OKUJIATh CICAYIOIINE BUIBI
akTUBHOCTHU: 1) TpaHckpurnuoHHbIH (pakTop NF-kB (saepHblii ¢pakTop «kammna-0m» — yHUBEpCalIbHBIN (ak-
TOp TPAHCKPHUIILHMU, KOHTPOJIUPYIOIIUI 3KCIPECCHI0 T€HOB MMMYHHOT'O OTBETa, aloNTo3a M KJIETOYHOTO
uukia. Hapymenue peryisinun NF-kB BbI3bIBaeT BocnalleHUE, apTpo3, apTPUT, a TAKKE pa3BUTHE BUPYCHBIX
nH(DEKIU 1 paka; 2) aHTUIPOTO30MHYIO0 aKTUBHOCTB; 3) T€IaTONPOTEKTOPHYIO aKTUBHOCTD H T.I.

Bwi600wi

BriepBble mpoBeieHO rccine[0BaHie 3aBUCHMOCTH KOJIMYECTBEHHOTO BhIX0/Ia OeTy IiHA 13 Oepe3bl KHp-
TH3CKOM OT MPOJOHKUTENBHOCTH SKCTPAKIIUN U KOHIIEHTPAIIMK BOJHOTO pacTBoOpa Ieiodn. Breinenenue Oe-
TYJIMHA OCYIIECTBIISIIOCh METOJIOM DKCTPAKIIMK U3 OYTHIIOBOTO CITUPTA, THAPOIU30BAHHOTO B BOJHOM pac-
TBOpe mienoun. berynun unentudunuposanu Merogqom TCX Ha muacturax Silufol u aHanm3upoBanu ¢ uc-
roytb30BaHueM MeToA0B MK-criekTpokomniu, ra3oBoit XxpomaTorpaduu. B kauecTBe cTaHmapTa HCIIOIB30BaJICS
oOpa3serr, Mpe0CTaBIICHHBIN yueHBIMU TOMCKOTO TOCyIapcTBeHHOro yHIBepcuTera PD. C moMoInbio xapak-
TEPUCTUYCCKUX YacTOT roriomierns B UK-criekrpe OBLIIO OmpeiencHo HAMYKMe B COCIUHCHUH Pa3IMIHBIX
TPYIII aTOMOB | CBSI3€H, XapaKTEePHBIX JUISI MOJIEKYJIbI OETYJINHA.

BriepBbie cunTe3npoBaHO GOCHOPUIPOBAHHOE MPOU3BOTHOE OETYIIMHA, @ TAKXKE YCTAHOBJIEHO, YTO pe-
aKnus npucoeuHeHus pochaTHON TPYIIBI K MOJISKYJIe OCTYJIMHA TPOUCXOUT B mmosioskeHuu C —28.

C moMoIpi0 KOMITBIOTEPHOH TporpaMMbl PASS mpoBeieHo KOMITBIOTEPHOE MPOTHO3UPOBAHNE OHOIIO-
TUYECKOI aKTUBHOCTH CHHTE3UPOBAHHOTO MIPOU3BOAHOTO OETyIMHA.
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P.3. Kacenos, O.B. [lemen, I'.T. Kaptbaea, C.C. XKymanumnos,
A.A. bakub6aes, P.P. AxMeqxaHOB

KbIpFbi3 KailbIHBIHBIH KAOBIFbIHAH 0€TYJMHHIH CAHABIK HIBIFBIMBIH 3€PTTEY
’KoHe OHBIH (PocGOopJIbI TYBIHABICHIH ATy

Makanana KpIpFbI3 KallbIHBIHAH OCTYJIMHHIH CaHIBIK IIBIFBIMBIHBIH 3KCTPAKIVS Y3aKTHIFbIHA XKOHE CUITIHIH
CYJIBI epiTiHICIHIH KOHIIEHTPAIMSACHIHA TOYEIALIIT; aJIbIHFaH OeTYIMHHIH Heri3iHzae kaHa (pocdopianFaH Ty-
BIHABI ajly; aIbIHFAaH KOCBUIBICTBIH OHOJIOTHSUIBIK OJICEHALTIrIH KOMIBIOTEPIIK 00JbKay apKbUIBI aHBIKTAy
3epTTensi. beTymuH MBIFPIMBIHEIH YaKbITKA JKOHE CUITI epiTiHJICiHIH KOHIICHTPALMSICHIHA TAYENIUITiH OaKbl-
Jay yuriH Toxipubenep Katapsl xKyprisiani. On yuiH KaObIK YTiTiniN, TYpakThl TeMIepaTypara JeiiH Kemri-
pinai. DKCTpakusFa KakeT OyTHII CIIUPTIHIH )KOHE CUITIHIH opTYpJli KOHLCHTPAUUSIIAPBIH MaijaTaHblIl, To-
xipubenep yiuiH KaObIKTBIH Oipaeit Menmiepiepi anbiHabl TaxipubenepaiH op KaTapbl YIIIiH SKCTPAKIHS y3aK-
TBIFBI 2, 3 jxoHe 4 caF Kypazbl. beTyTHHHIH HIBIFBIMBIHBIH YaKbITKA JKOHE CUITIHIH KOHILICHTpalUsUIapbiHa To-
YEIIUIT Typaisl MOJIIMETTep ANIBIH/BL. beiHreH 3aTThIH KaitHay Temmeparypacs! 243 °C xypansl. berymun
JKYKaKaOaTThI XpoMaTorpadus o/1iCiMeH aHBIKTAJIIBI XKOHE CTAaHIAPTTHI YITiMEeH calbICTHIPEILIBL. 3aT KBr Tab-
JIeTKachIH/1a MHPPAKBI3BUT CHEKTPOCKOIHS JKOHE Ta3/bl XpoMoTtorpadus aaicrepiMer tanmangsl. @CM-1201
Oypre crekTpoMeTpiH/e JKYTHUTY ’KOJaKTapBbIHBIH CHIIAaTTaMaJIbIK JKUUTIKTEpiHiH KoMeTiMeH MojeKyiana Oe-
TYJIMHT€ TOH aTOMJIAPJbIH SPTYPJIi TONTAPBIHBIH XOHE GallIaHBICTBHIP/BIH 0ap €KeHAIri aHBIKTAJABL. YJITiHi
xpomarorpadusuibik Tangay 5975 inert XL macc-cenekTunTi nerextopisl Agilent 7890A razasr xpomarorpa-
(BIHBIHBIH KOMeriMeH kyprizingi. berymunzi gochopnay peakuusicsl Kypriziaai. AJbIHFaH KOChUTbICKA (u-
3MKa-XUMHSUTBIK Tanaay kacanabl. PASS xommbroTepstik OaraapiaMachiHbIH KOMETiMEH OHBIH OHOJIOTHSIIBIK
OeNceHaiIirine KOMITBIOTEPITIK 00Ky OTKI3UIL.

Kinm coe30ep: KbIpFBI3 KalbIHBI, KAOBIK, SKCTpaKus, 6eTyuH, Oy THiI criupTi, cinti, UK-criekTpockonws, ra3ael
xpomarorpadus, xxykakabarTsl xpomarorpadus, pocdopay, KOMOBIOTEPIIK OomKay.

R.Z. Kasenov, O.V. Demets, G.T. Kartbaeva, S.S. Zhumadilov,
A.A. Bakibayev, R.R. Akhmedzhanov

Study of the quantitative yield of betulin from the Kyrgyz birch
and synthesis of its phosphorylated derivative

In the article the dependence of the quantitative yield of betulin from Kyrgyz birch on the duration of extraction
and the concentration of an aqueous solution of alkali; synthesis based on isolated betulin new phosphorylated
derivative; determination using computer prediction of the biological activity of the obtained compound are
examined. In order to trace the dependence of the betulin yield on the time and concentration of the alkali
solution, a series of experiments were carried out. To do this, the bark was crushed and dried to constant weight.
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For the experiments, we took the same amount of birch bark, using for extraction butyl alcohol and alkali for
varying concentrations. For a different series of experiments, the duration of extraction was 2, 3, and 4 hours.
Experimental data were obtained on the yield of betulin, depending on the time and concentration of the alkali
solution. The melting point of the isolated substance was 243 °C. Betulin was identified by thin layer chroma-
tography and compared with a standard sample. The substance was analyzed by infrared spectroscopy methods
in KBr tablets and high-performance liquid chromatography. In the Fourier spectrometer FSM-1201, the char-
acteristic frequencies of absorption bands were used to determine the presence of various groups of atoms and
bonds characteristic of betulin in a molecule. Chromatographic study of the sample was carried out using an
Agilent 7890A gas chromatograph with a mass selective detector 5975 inert XL. The reaction of phosphoryla-
tion of betulin was carried out. The physicochemical analysis of the synthesized compound was carried out.
Using the PASS computer program, computer prediction of its biological activity was performed.

Keywords: Kyrgyz birch, birch bark, extraction, betulin, butyl alcohol, alkali, IR spectroscopy, gas chromatog-
raphy, thin-layer chromatography, phosphorylation, computer bio-programming.
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CoxpaHeHHne reHeTHYECKOr0 MaTepuajia HEKOTOPBIX BUI0B Oap0apuca B KpuodaHke

B pe3syzbTaTe paboT 0 BBEACHHUIO B KYJIBTYPY i7 Vitro 1 MUKPOKIOHAJIBHOMY Pa3MHOMKEHHIO CO3/1aHa KOJIIEK-
1y in vitro pactenuil 6apbapuca, coctosmas u3 41 obpasua. [loaydeHnas komaekuus in vitro 3ajJoXeHa Ha
CpeIHecpoYHOe XpaHeHHe (XjajoxpaHeHue) mnpu temreparype 4 °C. MakcuMmanbHas HPOIOJDKUTEIBHOCTD
XJIaJoXpaHeHust coctaBisier 12 mecsineB. Cemena GapOaprca moMemeHs! B KpHOOAaHK IIPH TeMIIepaTypax
—196 °C 1 —20 °C. CriocoOHOCTH CEMSH K IIPOPACTaHUIO ITOCIIE XPAHEHNSI B TeUEHHE 2 JIET IPH HU3KOU U CBEpX-
HU3KOH TeMIIepaTypax B CpejHeM 1o oOpasiam coctasisieT 86,7 %. He BhIsIBICHA CTaTHCTHYECKU JOCTOBEpHAS
pa3HMIIa BCXOXKECTH CBEXKECOOPAHHBIX CEMSH M CEMSH Iocie XxpaHeHus npu temmnepatypax —20 °C u —196 °C
y BceX U3y4YeHHBIX 00pa3unoB Oapbapuca. OTMe4eHO, YTO MPOLEHT BCXOXKECTH CEMSIH, XPaHUBIIMXCS MIPU HU3-
KUX TEMIIEpaTypax, HECKOJIBKO BBIIIC MPOLICHTA BCXOKECTH CBEKECOOpaHHbIX ceMsH. CO3JaHHbIA KpHOOaHK
ceMstH OapOapuca OCITyKUT HaIeKHBIM XPaHHJIMILEM F'€HETHUECKOr0 MaTepHraa 3TOr0 LIEHHOTO MHUIIEBOTO U
JIEKapCTBEHHOTO PaCTEeHUS.

Kniouesvie crosa: Berberis, ceMeHa, KOJUISKIWS in vitro, KpHOOAHK, HAPOTHAS METUIIMHA.

Beeoenue

Bapbapuc — yHuKkanbHOe pacTeHHe, SBIAIOLIEecs OTPOMHBIM KJIa/Ie3eM MOJIE3HbIX BEIeCTB, 00anato-
111e€ MHOKECTBOM JieueOHbIX KauecTB. M3BecTHO 0k0s10 500 BUAOB pacTeHHi 3TOro pojia, pacpoCTPaHEHHbIX
B EBporre, A3un u B CeBepHoit AMepuke. B Kazaxcrane npouspacraet Berberis iliensis M. Pop. B ymenbsax
BOCTOYHOM yacTH 3aunuiickoro Anaray, KermeHckoro xp., [bkyHrapckoro Anaray, B ycThsX pek Unmnmk, Ya-
phIH, Brlanaromux B p. inu; Berberis integerrima Bunge — B Tsanp-11lane, I[lamupo-Anrae, Kaparay; Berberis
karkaralensis Kornilova et Potapov — B Kapkapanmmackux ropax, B maccuBe Kenrt; Berberis kashgarica
Rupr. — B Tsnp-llanbckux ropax; Berberis nummularia Bunge — B npuOanxamickux MyCTHIHIX JOJUHBI
p. Wnn, B [xxynrapckom Anatay, Tsaub-Ulanu, [Tlamupo-Anrae; Berberis oblonga (Regel) C.K. Schneid. — B
yienbsix Tsub-11lans; Berberis sibirica Pall. — Anrait u Jlxxynrapckuii Anaray; (Berberis sphaerocarpa Kar.
Et Kir., cunonnmsl: Berberis bykovianus Pavl. u Berberis heteropoda Schrenk — B Anrae, Tapbararae, 3aii-
cane, Yy-Unmiickux ropax, B JlxyHrapckom, 3aunuiickoM u Kynreit Anaray [1].

[Monesnble cBoiicTBa OGapOaprica U3BECTHBI YEJIOBEKY HE OJIHY ThICSATY JieT. SAromusl 6apbapurca ncHonb3y-
I0TCSI B HAPOJAHOHM MEAMIIMHE ISl JISUCHHUS IMUPOKOT0 CIIeKTpa 3aboneBanuii. iMeercst JocTaTOYHOE KOIHUYE-
CTBO 3apyOeKHOU IUTepaTyphl, T aBTOPAMHU MPUBOAATCS MOJTyYCHHBIE PE3YJIBTAThl O MOJI0KHUTEIEHOM BIIU-
SHUM (hapMalleBTHYECKHUX MPenapaToB Ha OCHOBe OapOapuca. DTH mpemnaparhl UCTIONB3YIOTCS MPH JICUSHUN
paxa, caxapHoro nuabeTa, HIIeMHH MO3Ta, CepJICYHO-COCYTUCTHIX 3a00JI€BaHuUi, OaKTepUATBLHBIX, BAPYCHBIX,
napa3uTapHbIX IOPAXKEHUH, a TaKKe 001aAal0T CIIa3MOJIUTHIECKUMH CBOWCTBAMH IIPH XOJICIIUCTUTAX, OKA3bI-
BAalOT TUIIOTCH3UBHOE JICHCTBUE, YCUIMBAIOT COKPATUTEIBHYIO CIIOCOOHOCTh MAaTKH, CTUMYJIUPYIOT JieiicTBUE
CHCTEMBI CBEpPTHIBaHUS KPOBU U IPYTHX [2-6].

Ha naHHBII MOMEHT CKJIa[bIBacTCS HEOMaronpusTHas 00CTAaHOBKA C COKpAIllEHHEM MaCcCHBOB TYTaiHBIX
JiecoB B noime peku Mnu u ee nputokoB. OCHOBHYIO MacCy TaKHX JIECOB COCTaBIsIET OapOapuc MIMHCKHA.
Bapbapuc kapkapallMHCKHI Takke HaXOJUTCS B KPUTHUYECKOM COCTOSIHHUH, €ro MOMYJISIIUU (hparMeHTHpO-
BaHbI, XOTsI OH MPOMU3pACTaeT Ha 3aIIUIIEHHBIX TeppuTopusx B LlentpansHom Kazaxcrane. /[Ba 3TuX BHUIa yxe
ceifuac 3aHeceHsl B Kpachyto kaury Kaszaxcrana, B Ommxkaiiiee Bpemst Ipyrue Buabl 0apbapuca MOTYT OKa-
3aThCs OJ YTpO301 UcYe3HOBeHus [7, 8].

[MpuanMas BO BHUMaHHE Bce IMOJIE3HbIE CBOWCTBa OapOapuca, OTMEUEHHBIE €Il HAITUMH TPEIKaMH,
Ba)XKHO U3YYUTh U COXPAHUTh €TO YHHKAJIbHBIC BUIBI, KOTOPBIE HAXOAATCS O] Yyrpo30i Hcue3HOBeHUs. Perre-
HUEM NPOOJIEMBl COXPAHEHHS ITOCITY>KUT KyJIbTUBUPOBAaHUE PEAKHUX M MCUE3AIOLINX BUAOB B KOJUICKUUSX in
vitro ipu Temmneparype +24 °C u NpHu NOHWKEHHBIX Temmeparypax +4 °C (XiamoxpaHeHHE); COXpaHEHHE
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cemsH npu temnepatype —20 °C; a Takxke KpHOKOHcepBalus npu temmneparype —196 °C B xxuaKoM a3oTte ce-
MSH W anuKaiabHbIX MepucTeM [9—11]. I'eHeTrueckue OaHKHM cOEpErar0T ceMeHa PacTCHHI B 3allUIICHHBIX
MecTax 1o BceMmy Mupy. OOpasifsl XpaHsITCs B TEUEHUE JOJITOr0 MEePHoa BpEMEHH, UIUTEIHHOCTh XPaHEHUS
BO3MO>KHA U THICSYH JIET.

ATmnnKanpHBIE MEPHCTEMBI M ceMeHa Oapbapuca, coOXxpaHEHHBIE B KpHOOaHKe, U pacTeHus in vitro, 3aio-
YKEHHBIE Ha XJIaJ0XpaHeHUE, MOCTY>KaT U IPOBEACHHUS IIUPOKOTO CIIEKTPa OMOIOTHIECKUX U METUITTHCKIX
uccienoBanuii. B mepByto odepenpb 3To KacaeTcs pa3pabOoTKU HAJCKHOW METOIOJIOTUN COXPAHCHUS TeHETH-
YECKUX PECYPCOB, OCOOCHHO PEIKUX U UCUE3AIONIUX BUIOB C JaTbHEHUIICH PEMHTPOIYKITUCH B €CTCCTBEHHBIC
MecTa OOWTaHus, a TAaKXKe Ul CO3JaHUs MaTOYHIUKOB B MIMTOMHUKAX, 3aKa3HUKax u Ap. Co3gaHHas KPUOKOJI-
JIEKIMS MOXET OBITh MCIIOJIb30BaHa B CEJIEKIIMOHHOM IPOIECCE TIO YIYUIICHHIO CYIIECTBYIOUINX M CO3AaHUIO
HOBBIX COPTOB, a TAaKXe JUIS MEXKIYHAPOTHOTO OOMEHa reHeTHIeCKUMU pecypcamu [9—10].

Ilenpro qaHHOM pabOTHI SIBIIETCS COXpaHeHUe Mo0eroB 6apbapuca in vitro ipu Temrepatype +4 °C (xmna-
TOXpaHEeHue), coxpaHeHue ceMsH npu temreparype —20 °C u —196 °C.

Mamepuanvt u Memoobvl ucciedosanus

OO0BeKTaMU WCCIICJOBAaHUs ABISUIUCHL 66 o0Opa3noB OapOapwuca: GapOapuc amypckuit (B. amurensis),
19 dbopm Gapbapuca mnmiickoro (B. iliensis), 27 hopm 6apbapuca nienbHOKpalinero (B. Integerrima), 2 GopMbI
OapOapuca npononrosaroro (B.0Oblonga), 6apbapuc cubupckuii (B.Sibirica), 15 dpopm Gapbapuca kpyrio-
mwiogHoro (B.Sphaerocarpa) u 6apbapuc TynOepra (B. Thunbergii). lanapie Io cOOpPY pacTUTENBHOTO MaTe-
puana 6apbaprica mpuBeAcHBI B Tadymie 1.

Taobnuma 1

O0pasusl 0apbdapuca, MecTo cOopa, BBICOTA HAl YPOBHEM MOpS

BeicoTa Hag

®dopmer bapbapuca Mecto cbopa, rox YPOBHEM
MOpsi, M
B. amurensis N3 xomrekruu KaparanmnHCKOTO TOCYTapCTBEHHOT'O YHUBEPCUTETa cOOpaH B AJl- 819
TalickoM OoTaHMIeCcKoM canay, 2013
B. iliensis
1 [Toiima p. YaperH, YapbIiHCKUI HAIMOHABHBIH Mapk, 2014. 1224
2 [oitma p. Winm, c. bakanac, 2014. 388
3-8, 10-12 [Motima pexn Mnn, ym. KepOynak, 2014, 2015. 424-492
9 AO «JlecHolt muToMHUKY, 1. AkTorai, 2015. 1410
13-19 IoiiMa p. Y3biH, ym. Y3siH Kapranst, 2016 1990-2009
B. integerrima
1-22 Ioiima p. 3epaBiian, 3apaBIIaHCKUA 3a0BeTHUK, 2014, 831-853
23-27 Typkecranckas obmacTh, Tonebuiickuii paiion, Caiipam-YraMcKui HalTMOHANBHBIN |  1426-1434
napk (CYHII), ym. Kackacy, 2015

B. oblonga
1-2 [Toiima pekn 3epaBmiaH, 3apaBIIaHCKHIA 3a0BeTHUK, 2014 712-723
B. sibirica AO «JlecHoif MUTOMHUK», II. AKTOral, ATMaTHHCKast ooiacts, 2015 1410
B. sphaerocarpa
1-9 [Toiima p. bonemas Anmvartunka, ymr. Anmapacas, 2015. 1403-1410
10 Anraiickuii 6otanndeckuii can, 2015. 815
11-15 Samnmiickmii Anaray, ymi. Mccbik, 2015 1689-1770
B. thunbergii AnTaiickuii 6oTannyeckuit caa, 2014 822

Jlns coxpaHeHus repMoInIa3Mbl OapOaprica UCIIOIb30BAIH:

1. CemeHna, KOTOpBIC COXpaHSIM TPHU IBYX TEMIIEpaTypHBIX pexmmax: a) —20°C — ceMeHa 10
40-200 mT. 3aMaKoBEIBAIN B MAKETHI M3 JIAMUHUPOBAHHOH (DOJIEI'HM M 3aKJIJIIBATIM HA JTOJTOCPOYHOE XPaHe-
HHUE B MOPO3WILHYIO Kamepy; 0) —196 °C — cemena o 20—100 1mt. morpyskaiu B KPHOIPOOUPKH U 3aKjIa Ibl-
BaJIM Ha JIONTOCPOYHOE XpaHeHHe B J[bI0aphl ¢ KUJIKAM a30TOM B KPHOTEHHBIN O0aHK. OMBIT POBOJMIH B 3
noBTOpHOCTX (1 = 60). CratucTrdeckyro oO6pabOTKy SKCHEPUMEHTAIBHBIX AAHHBIX MPOBOAWIMA IO METO-
nvke, onucanHoi B mocoouu [.d. Jlakuna u B mporpammaom makere SYSTAT [12, 13].

2. AnimKaJgpHBIE MEPUCTEMBI, N30JIMPOBAHHBIE U3 aCENITUYECKUX MOOETOB in Vifro. MeToanka KpHOKOH-
cepBai MetonoM PVS2 Butpudukanmu moapoOHo ommcaHa B cratke H.B. PomamanoBoil ¢ coaBropa-
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mu [14]. [Ina xpuocoxpaHeHus: ucnoib3oBain 20 amekcoB moderoB. ONBIT MPOBOAMIN B 3 MOBTOPHOCTSIX
(n = 60), uCHoOJB3ys CTATUCTUYCCKYIO 00pabOTKy IKCIIEPHMMEHTANIBHBIX JaHHbIX [12, 13].

3. XamoxpaHeHue mo0eros in vitro 6apoapuca. CpegHecpoyHOe COXpaHEeHHE M0OEroB IIPOBOIMIIH B CIIe-
UATM3UPOBAHHBIX MMOJIMATIJICHOBBIX MMAaKeTaX WM KyJNbTYypalbHBIX cocyaax mpu temmeparype 4 °C, ocse-
merHocTh 10 pmon-m2-¢™!, poromepron 16/8 u Ha murarensHO cpene Mypacure u Ckyra (MC) ¢ 20 r/n
caxapo3sl, 0,8 mr/n 6-0ensunamunonypusa (BAIT), 0,02 mr/n uagonunmacisuon kuciotsl (MMK), 1,75 r/n
JoKenpaiita, 4 /n arapa, pH 5,7.

Pezynomamul uccnedosanusi u ux oocysncoenue

B pesynbrate paboT 1o BBEACHHUIO B KYIBTYPY i Vitro 1 MUKPOKIOHAIbBHOMY Pa3MHOKEHHUIO CO3/1aHa
KOJUTICKITUSA in vitro pacTeHuit 6apdapuca, coctosmias u3 41 oopasma [15-17] (puc. 1 A). [lomydeHnHas KoJIieK-
WS in Vitro 3aJI0’)KeHa Ha CPEIHECPOYHOE XpaHeHHe (XJIaoXpaHeHue) mpu temmeparype 4 °C, 0CBEIIEHHOCTh
10 umo-m2-¢”!, doronepuon 16/8. MakcumanbHas INPOJOILKHTENLHOCTE XJIAJ0XPAHEHHS COCTABISET
12 mec. (puc. 1 B), mocie 4ero pacTeHUs CAeAyeT EPECaTuTh Ha CBEKUE MUTATCIILHBIE CPEIIBI.

*

X
&)
S0

b

A — B CBETOKYJIBTYPaJIbHOM KOMHATE, B KYJIbTYyPaIbHBIX COCYJaxX Ha MUTATEILHON Cpere:
MC ¢ no6asnennem 30 1/i caxapo3ssr, 0,5 mr/n BAII, 0,01 mr/n UMK, 1,25 r/n mxenpara, 4 /1 arapa,
pH 5,7, TemneparypHsIii pexum: 24°C, ocsemennocTs 40 pmon M 2-¢”!, poromeprox 16/8 1.;
b5 — B XONOJUIBHKKE, B OJIMITUIICHOBBIX MTAKETUKAX HA IHUTaTeNbHOU cpene MC: ¢ nobasnenreM 20 r/i1 caxapo3sl,
0,5 mr/n BAII, 0,01 mr/n UMK, 1,25 r/n mxenpara, 4 /1 arapa, pH 5,7; TemnepatypHslil pesxxum: 4°C,
ocgemmeHHocTs 10 pmon-m2-¢”!, potonepuosn 16/8 vac, IPOIOIKUTENBHOCTL CPEAHECPOUHOTO XpaHeHus 12 Mec

Pucynoxk 1. Konnexmust 6apbapuca in vitro

[Monmy4yeHHast KOJIEKIMS in Vitro TakKe MOCTyKHa OCHOBOM ISl CO37[aHus KpUoOaHKa anmuKaibHbBIX Me-
puctem O0apoapuca npu remmeparype —196 °C. Metoauka KpUOKOHCEpBaluu it 0apOapuca OCHOBaHa Ha Me-
TOJMKE, ONITUMU3UPOBAHHOW JJIs SI0JIOHU, M OTIMYaeTCsl HeOoapmuMu Moaudukanusvu [14, 18]. IpoueHt
pereHepannn MEpUCTEM Nociie KpHoKoHcepBaluu coctaBiseT 60—-80 %.

Jist co3nanus KpHOOaHKa TaKKe MCIONB30BaIM ceMeHa OapOaprca, KOTOPBIE 3aJI0KIITH Ha JOJIT0CPOY-
Hoe xpaHenue mpu temmneparype —20 °C. CrmocoOHOCTh CeMSH K MPOpacTaHUIO MOCIIe XpaHCHUS B TEUCHUE
2 neT B cpeaHeM coctaBiseT 86,7 %. JlabopaTopHas BCXOXKeCTh ceMsH OapOapuca KpyTiOIUIOAHOTO Cpas3y
rmociie coopa  Iocjie XpaHeHus B TeueHue 2 jieT npu remmeparype —20 °C nmokaszaHa Ha pucyHke 2. BexoxecTb
CeMsH Tocye 2 JeT XpaHeHHs Py MOHMKEHHOH TemMrepaType B cpeaaeM coctasisieT 80,9 %, 3To mpakTude-
CKHU COOTBETCTBYET MPOLIEHTY MPOpacTaHusi cBexecoOpanHbIx ceMsH 81,0 % [15]. Cratuctiuuecku JocToBep-
HOM pa3HUIIBI B IPOIICHTE BCX0XKECTH MEKIY hopMamu OapOaprica KPYIIIOIIIOMHOTO TaK)Ke HE BEISBICHO.
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a, b — 3HaveHus, KOTOPBIC TOCTOBEPHO HE PA3IUYAIOTC Mex Iy coboit mpu p < 0,05.
KonTtpons — BcxoxecTs ceMsiH Oapbapuca cpasy mocie coopa;
OIIBIT — BCXOXECTh CeMsIH OapOaprca rmocie XpaHeHus B TeueHue 2 et npu temmeparype —20 °C

Pucynok 2. JJabopaTopHasi BCX0XKeCTh CeMsH Oapbaprca KpyTIOIUIOAHOTO

Cemena 14 dopm OapbOapuca kpyriomioaHoro, 2 GopMm Oapodapuca npogonroparoro, 1 gpopmer 6apba-
puca cubupckoro u 1 ¢hopmsr 6apbaprca TyHOepra ObLIH 3aJI0KEHBI Ha JOJATOCPOYHOE XpaHECHHE B KPUOTEH-
HBIH OaHK mpu Temmeparype —196 °C. BexokecTs ceMsiH mociie pa3MOopasKuBaHUsl KoyiebeTcs B mpeaenax
80-95 % (puc. 3, 4).

IIponieHT mpopactanust ceMstH 6apbaprca KpyTIIOIUIOAHOTO TOCe 2-JETHETO XpaHSHUS MPH TeMIepa-
Type —196 °C B cpeanem cocrasisieT 84,4 %, 4TO HECKOJIBKO BBIIIE MPOLEHTa MPOpACTaHUsl CBEKECOOPaHHBIX
cemsiH 81,0 % [15]. B pe3ynbTare uero Mo>KHO cI€TaTh BBIBO, YTO XpaHEHUE MPU CBEPXHU3KOM TeMIiepaType
—196 °C noj0KUTEIbHO CKa3bIBACTCS HA MPOPAcTaHUM ceMsH OapOapuca KpyriomiogHoro. OmHaKoO CTaTH-
CTHUYECKO} pa3HUIIBI B IPOIIEHTE BCXOXKECTH MeX Ty (hopMamu OGapOaprica KPYTIIOIIIOAHOTO HE BRISIBICHO.

Taxoke He 3aMEUYeHO CTATUCTHYECKON pa3HUIIBI BCXOXecTH 2 ¢popM OapOapuca mpoaoarosaroro, 6apoa-
puca cubupckoro u 6apbapuca TyHOepra cpasy mociie coopa u 1mocie 2-JIeTHEr0 XpaHeHUs IIPH TeMITepaType
—196 °C. OgHako BCXOXECTh CEMSH Oapbapuca mpogoiaroBaToro GopMsel 2, bapbapuca cubupckoro u 6apoa-
puca Tynbepra mocine 2-netHero xpaHeHus: npu temneparype —196 °C B cpegnem cocrasinsier 84,1 %, uto
3HAYUTEIHLHO BHIIIC CPETHETO MPOIIEHTA BCXOKECTH CEMSTH cpa3y Mmocie coopa 3THX e o0pa3oB — 74,5 %.

% 100 a a a a a CDOpMa 1
20 1 T % ) g : :?:abab B dopma 2
80 1 ::: b = % g TANISE & ®opma 3
70 - i = % - @ ::Z§ b A dopma 4
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i i -] s O =0
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a, b — 3Ha4eHUs, KOTOPBIE JOCTOBEPHO Pa3IUIaArOTCs MeXIy coboit mpu p < 0,05.
KoHTpoas — BcxoxkecTh ceMsiH 6apOapuca cpasy mocie coopa;
OTIBIT — BCXOXKECTh CEMSH OapOapuca mocje XpaHeHus B TeUeHue 2 JeT npu temrepaTtype —196 °C

Pucynox 3. JIabopaTopHast BCX0XKECTh ceMsiH OapOapuca KpyTriIoIIo HOTO
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a, b — 3Ha4YeHHs, KOTOPBIE TOCTOBEPHO Pa3IMIAOTCI MEXIy coboi mpu p < 0,05.
KoHTpoas — BcxoxkecTh ceMsiH 6apOapuca cpasy mocie coopa;
OTIBIT — BCXOXKECTh CEMSH OapOapuca Tocje XpaHeHus B TeUeHue 2 JieT npu temrepaTtype —196 °C

Pucynox 4. JIabopaTopHast BCX0)KECTb CEMSH YeThIpeX BUI0B Oapbapuca

B pesynbTaTe mpoBeIeHHOMN pabOoTHI 110 CO3MaHMUI0 KproOaHKa ceMsiH Oapbaprca HaMH OTMEYEHO, 4TO HE
BBISIBJICHA CTATHUCTUYCCKH JIOCTOBEPHAS Pa3HUIIA BCXOKECTH CBEXKECOOPAHHBIX CEMSH M CEMSIH TOCIIe XpaHe-
Hus pu Temneparypax —20 °C u —196 °C. OxHako MPOIEHT BCXOXKECTH CEMSH, XPAaHUBITUXCS MPH HUZKHUX
TeMmIeparypax, HeCKoJIbKO Bblie. COOTBETCTBEHHO 3aMOPaKMBAHUE CEMSH NP HU3KOW U CBEPXHU3KOM TEM-
neparypax SBIISCTCS HaJIS)KHBIM CIIOCOOOM JJIsl XpaHESHUsI TeHETUYECKOTO MaTepualia BUoB Oapoapuca.

Raxnouenue

CoBpeMeHHBII MUp HECET pa3IMYHbIe YTPO3bl BCEM PACTECHHSIM, BKIIIOYAsl TE, YTO KpaliHe BaXKHBI B Kave-
CTBE MHIIEBLIX pecypcoB. JlaHHas paboTa mocBsIIeHa aKTyalbHOH TeME — COXPaHCHHUIO T€HETHYECKOTO Ma-
Tepualia [IEHHBIX JUKOPACTYIUX BUI0B OapOapuca, B TOM YHCIIE ¥ UCUYE3AIOIINUX BHJIOB, 3aHeCEHHBIX B Kpac-
Hyto KHUry. Co3qaHHbBIN KproOaHK ceMsiH OapOapuca Tak ke, Kak 1 JII0Oble Ipyriue reHeTHIeCKHe OaHKH pac-
TEHH, TIO3BOJIUT COXPAaHUTh Pa3HOOOpa3Ue PACTECHHH, TOBBICUTH BEPOSITHOCTH BOCCTAHOBIICHHS KYJIBTYp TO-
CcJie TIIO00ANBHBIX KaTacTpo(d W MPEAOCTaBUT BaXKHBIH MCTOYHUK MATEpUANOB s y4eHbIX. CO3MaHHBIC KOJI-
JIEKIIUU 00Pa3Ii0B MOXKHO UCIIOJIB30BATh IS BRIBEACHHUS 0OJIee MPOYKTHUBHBIX KYJIbTYP M BHJIOB, CTOHKUX K
0O0JIE3HETBOPHBIM OPTaHM3MaM U H3MECHEHHSM KIHMAaTa.

Paboma evinoanena 6 pamxax npoexma 1783/I' @4 — «Paszpabomka mexHono2uu Kpuo2eHHO20 COXpaHe-
HUSL 2epMONJIA3MbI YEHHBIX U008 U (hopM bapbapuca — UCmouHuKa 6U0I02UYecKU aKmueHvix sewecmsy. 1o
6100acemnotl npoepamme 217 «Pazeumue naykuy, noonpoepamme 102 «I panmosoe gpunancuposanue nayu-
HBIX UCCTEO0BAHUILY.
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H.B. Pomananosa, JI.H. Kapamonakosa, 1.A. MaxmyToBa,
M.IO. Ummypartosa, JI.A. KoneitkoBa, ®./]. KaGymnosa, C.B. Kymnapenko

bepikapakaTTbiH Keii0ip TYpJiepiHiH reHeTHKAJIBIK MAaTePHAJIBIH KPHOOAHKTE CAKTay

In vitro KynbTypacblHa €HIi3y )KOHE MUKDPOKJIOH/bI KOOCHTY )KYMBICTapBIHBIH HOTHXXECiHIE OepiKapakaTThIH
41 ynriciHeH TYpaThIH in Vitro ©CIMIIKTEp KOJICKLHACHI JKacaabl. AJbIHFaH in vitro komutekuus 4 °C temie-
paTypaja opTa Mep3imMre cakTayra (CybIKTa cakTayra) KoWbuLibl. CybIKTa CaKTayIblH MAKCUMAIIbl Y3aKThIFbI
12 aiimer Kypaiinsl. bepikapakarTeiH TyKeIMIaps! —196 °C xone —20 °C TeMmneparypanapra KpHOOaHKKe ca-
TBIHABL. TeMeH jkoHe eTe TOMEH TeMIlepaTypaap/a 2 *bUI CaKTaJFaHHaH KeWiH TYKbIMIAp/IbIH OHTIIITIK Ka-
6ineri 86,7 % Kkypansl. bepikapakaTTsiH 0apibIK 3epTTENreH Yrilepinae skaHamaH xuHaimFaH sxoHe —20 °C
xkoHe —196 °C Temneparypalia CaKTaJIFaH TYKbIMIAP.IbIH OHTIIITIT] apachlHIa CTATHCTHKAIIBIK AWKBIH albIpMa-
MIBIIBIK, aHBIKTAIMaAbl. TeMeH TemIepaTypanapia CakTaJFaH OHTIIITITl jKaHaJaH KUHAIFaH TYKbIMJIAPIbIH
OHTILITITiHEeH OipIiaMa )oFaphl eKeHairi Oenrini 6onapl. Bepikapakar TyKeIMaapbslHaH KYpbUIFAaH KPHOOAHKI
OyJT KYH/IBI JKOHE I9PLUTIK OCIMIIKTIH FeHEeTHKAJBIK MAaTePUAJIbIH CEHIM/II CaKTayFa KbI3MET €TeIi.

Kinm coe30ep. Berberis, TYKpIMIAp, KOJJIEKUUS in Vitro, KpUOOAHK, XaJIbIK METUIIMHACKL.

N.V. Romadanova, L.N. Karasholakova, I.A. Makhmutova,
M.Yu. Ishmuratova, L.A. Kopytkova, F.D. Kabulova, S.V. Kushnarenko

Preservation of barberry (some species) genetic material in a cryobank

In vitro collection of six barberry species (Berberis amurensis, B. iliensis, B. integerrima, B. oblonga,
B. sibirica, B. sphaerocarpaand B. thunbergii) consisting of 41 accessions has been established. The in vitro
collection maintained at 4 °C for medium-term storage (cold storage) with a 12-month interval for transfers to
fresh media. Barberry seeds are preserved in a cryobank at temperatures: —196 °C and —20 °C. The ability of
seeds to germinate after storage for 2 years at low and ultra-low temperatures on average for accessions is
86,7 %. No statistically significant difference in the germination of freshly picked seeds and seeds after storage
was detected at temperatures: —20 °C and —196 °C in all barberry accessions studied. It is noted that the per-
centage of germination of seeds stored at low temperatures is slightly higher than the percentage of germination
of freshly picked seeds. The created cryobank of barberry seeds will serve as a reliable storage of the genetic
material of this valuable food and medicinal plant.

Keywords: Berberis, seeds, in vitro collection, cryobank, ethnoscience.
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Cocras 3¢upnoro macaa Capsella bursa-pastoris (L.) Medik.: 0030p

[Mactywbst cymxa (Capsella bursa-pastoris (L.) Medik.), npunaaiexarmas k cemeiictBy Kpecrorserssie, npo-
U3pPacTaeT BO BCEX YACTAX CBETA, KpOME TPONUKOB. J[aHHOE pacTeHHe MPUMEHsIETCS Kak KPOBOOCTaHABINBAIO-
1iee, MPOTHBOBOCIAIUTENEHOE, MOYETOHHOE, BSDKYILEE, COCYIOPACIIHUPSIONIee, YCIOKOUTEIBHOE CPEJICTRO.
Xumnaecknit coctaB C. bursa-pastoris JOBOJBFHO XOPOIIO U3y4eH U NPEICTABIICH IMHPOKUM KJIACCOM Pa3iIHi-
HBIX coenuHeHnil. OMHAKO B OQUIMANBHEIX HAYYHBIX HUCTOYHHKAX IPU ONHMCAHUM XHMHYECKOTO COCTaBa
C. bursa-pastoris He YIOMHHAeTCS O COJAEPKAaHWU B PAacTeHHUH 3()UPHOTO Macia, B TO BpeMs KaK B KHHTE
«O¢upnsie macna Gpropst CCCP» HamnmcaHo, 4T0 TpaBa CoAepkUT 3pupHOe Maciio. B paboTe npuBeaeH Xxumu-
yeckuil coctaB 3¢upHoro macia C. bursa-pastoris, A3y4eHHBII B pa3Hoe BpeMs yueHbIMU U3 Snonun, Kopen,
Kuras, Ykpauns! u Hpana. IToka3aHo, Kak pa3IHYHbIE METOABI CYIIKH PACTUTENBHOTO CHIPBS, BBIACICHUS JIe-
TY4HX BEIIECTB, AUCIIEPCUOHHBIE CPEABI, MECTA IPOU3PACTAHHS BIMAIOT HA KAUECTBEHHBIH ¥ KOJTMYECTBEHHBIN
cocraB a¢upHoro Macna C. bursa-pastoris. OCHOBHBIMH KOMIIOHEHTaMH d(UPHOTO Maciia SIBISIOTCS yuc-3-
TeKCeH-1-0J1, HUTON, MATBMUTHHOBAS KUCIOTA, AUMETHITpUCYIbdua, 6,10,14-TpuMeTnimnenTaackal-2-0H,
STHNIAIETAaT, METHIMHIOJN, TpuakoHTaH. COIJIACHO HCCIIENOBAaHMSAM HPAHCKHX YYEHBIX, 3(HUpHOE Macio
C. bursa-pastoris He SIBISIETCS XOPOLIMM aHTHOKCHAAHTOM. J[aHHBIH 0030p IPOBEICH BIEPBHIE U MOXET II0-
CITy>KUTb JJIsI JaJbHEHIIET0 N3yUeHHI XUMHYECKOTO cocTaBa d¢uproro macia C. bursa-pastoris u ero 6uoiuo-
THYECKOM aKTHBHOCTH, B TOM 4YHCIIe U Ha TeppuTtopun Kasaxcrana.

Kniouesvie cnosa: Capsella bursa-pastoris (L.) Medik., agupHoe Macio, 1eTy4dne BemecTBa, METOIbI CYLIKH,
JIMCTICPCUOHHBIE CPEJIBI.

Capsella bursa-pastoris (L.) Medik. (mactymibs cymka) mpHHAUICKUT K ceMeHCTBY Brassicaceae, npen-
CTaBJISIET COOOM OTHONETHHUK BRICOTOM 5—40 cM, cTe0emh OIyIIeH MPOCTHIMHI U BETBUCTHIMHU BOJIOCKAMU, TIPH-
KOPHEBBIE JTUCThsI COOpPAaHbBI PO3ETKOM, Ha YepeIIKax; CTeOIeBbIe INCThS OoJiee MeTK1e, TPOJOITOBaThIE, JTaH-
LETOBUIHBIC WX [TOYTH TUHEHHBIE; BEPXHUE JTUCThS — cTe0JIe00BEeMITIONINE, IPH OCHOBAHUH CTPEIOBUIHBIE,
3y0uarble; IBETKH COOPaHbl B 30HTUKOBUAHYIO I'yCTYIO KUCTh; YaIlIeTUCTUKHU [TPOI0JITOBATO-IHLIEBUIHBIC; JIe-
NeCTKH Oesble, 00paTHO-SIMIIEBUIHBIC; TUTIOJ] — CTPY4YOUeK. [[BeTeT u TUI0IOHOCHT ¢ ampeis 10 aBrycr.

C. bursa-pastoris siBnsercsi 0OOBIKHOBEHHBIM COPHBIM PACTEHHEM, IIPOU3PACTAET Y I0pOT, U3rOpoAeH, Ha
oropojax u B noisix. B Kasaxcrane mactymbssi cyMka mpecTaBieHa OJHUM BHIOM U IPOU3PACTAET BO BCEX
perunonax. [lacTymss cyMKa BcTpedaeTcst BO BCeX 4acTAX CBETa, KpoMe TPOIUKOB [1].

Xumnueckuit cocraB C. bursa-pastoris TOBOJIBHO XOPOIIO M3Y4YEH W MPEICTABICH IMIMPOKUM KJIACCOM
pa3nuYHbIX coequHeHuil. Hag3zemHas yacTh pacTeHHs COAEPKUT CTEPOHUBL, YIIICBOAbI, aMUHOCAXapa, opra-
HUYECKUE KUCIIOTHI, CAlIOHUHBI, aJIKAIOUIBI, a30TCO/ICPIKAIUE COCTUHEHUS, BUTAMHUHBI, KyMapHHBI, JTyOUIIb-
HBIC BellecTBa, (PIaBOHOU B, (DeHONKAPOOHOBBIE KUCIOTH. KOpHH, TUCThS M TUIOABI coaepkaT BuTaMuH C.
CeMeHa coziepikaT KapACHOIUIBI, d)KUPHOE MacCIIo, MMPEACTABICHHOE BEICITUMHU KUPHBIMU KUCIIOTAMU, THOTJIN-
Ko3uzsl [2, 3].

IIpuMeHseTcs pu BCceX BUAAX KPOBOTECUCHHM M OOJIC3HAX ITOYEK B TOMEONaTHH. B nHAUNCKON MeTUITHE
WCTIONIB3YETCS KaK BSOKYIIEe, TUyPETHIECKOE, TPOTHBOIIMHTOTHOE CPEJICTBO, @ TAKXKE MTPH TeMaTypUH, aCIITe
U Jrapee; B KUTAHCKOW METUIHE — TP IU3CHTEPHUN U 3a00JIEBaHUAX TI1a3; B THOSTCKOW — MPOTHBOPBOT-
HO€; B MOHTOJIbCKOW MEJUIIMHE — B TMHEKOJIOIMYECKOM MPaKTHKe, KaK TeMOCTaTHYeCKOe, CEAaTUBHOE TIPU
HEPBHO-TICUXHYECKHUX 3a00JIEBAaHUAX U PaHO3AKUBIISIOIIEE CPEACTBO. B HapoaHOH MeaunnHe OTBap MpuMe-
HSIETCS TP AU3EHTEPUH, TaCTPHUTE, KPOBOTCUCHHAX, TyOepKyJe3e JETKUX, MaISIpHUH, 3a00JIeBaHUAX CepALa,
MeYeHH, THHEKOJIOTHYECKUX U BEHEPHUECKUX OOJIE3HSIX, TP PBOTE, IPOCTYIHBIX 32a00JIeBaHUAX, HAPYIICHUU
oOMeHa BelIecTB, IS JICUCHHsI THOMHBIX paH. B MUIlly HCHOJB3YIOT KaK canaT, a TaKkkKe IS IPUTOTOBICHHUS
IIeil, CymoB, OOpIeH, Mope U s 3aCONKA. DKCTPAKTHI MACTYIIheH CYMKH TIOHMKAIOT apTepHaIbHOE JIaBiIe-
HUE, YCIINBAIOT MOTOPUKY KHUIIIEYHUKA U MAaTKH, YCKOPSIIOT CBepThIBaHUE KpoBU. C. bursa-pastoris sBisieTcs
KOPMOBBIM pacTeHHEM JJIs KpOoIHUKOB. [1oaxoauT Kak 3aMeHuTeNNb TOpuuLsl [2, 3].

WnTepecen ¢akrt, 4To B OGHUIHATBHBIX HAYYHBIX MCTOYHHMKAX MPH OMHCAHUW XUMHYECKOTO COCTaBa
C.bursa-pastoris He YIIOMUHAETCA O COJEP)KAaHUU B PaCTeHHWH d(UPHOTO Macia, XOTsS B KHUTE «D(UpHBIE
Mmacna aopsl CCCPy» [4] KOHKPETHO HAITMCAHO, YTO TPaBa COJMEPKUT I(QPUPHOE MACIIO.
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Henp nanaoi#t paboTel — 0000MIKTE M MPOAHATU3UPOBATH UCCIEA0BAHUS XUMHUUECKOTO cOCTaBa dup-
HbIX Macel Capsella bursa-pastoris (L.) Medik. B MUPOBO#1 Hay4HO JTUTEpaType.

B xonme 70-x rr. XX B. ANOHCKHE YYEHbIC BBIACIMWIN 3QUPHOE MACIIO U3 HAJA3EMHBIX YacTeH M KOpHEH
C. bursa-pastoris, Beixog 3¢upabeix Macen coctasui 0,02 u 0,03 %, coorBercTBeHHO. BBUTO HACHTUDHIKPO-
BaHO 74 KOMIOHEHTa 3(QUPHOTo Maciia ¥ OCHOBHBIMH BelllecTBaMK ObUTH HaiijieHbl kKaMdapa (20,2 %), yuc-3-
rexce-1-om (14,7 %), o-pemnannpen (7,8 %), o-bpenxun anerar (6,5%), HACHIIIEHHBIE H-YTIEBOIOPOIBI
C2—Cs (25,5 %) [5].

B cepennne 90-x rt. XX B. Kopeiickue yueHsle 0osee riry0oko u3yuuiu coctas 3¢upHbix Macen C. bursa-
pastoris. Ucnonszys Meton SDE (9KCTpakmus B IpoIlecce MEePeroHKH) ¢ AUITHIIOBBIM 3(PHpOM B KadecTBe
pacTBOPUTENS, OHU BHIIEIHIN 3(prpHBIE Macia U3 cBeXero celpbs C. bursa-pastoris. Beinensim netydune Be-
LIECTBAa M3 LEJIbIX PACTCHUH, U3 JMCTHEB M U3 KOPHEH, aHATM3UPOBAJIM METOAOM ra3oBOM Xpomarorpaduu
(GC) u xoMOMHHUPOBAHHOM I'a30B0#1 XpoMarorpaduu-macc-criekrpomerpun (GC-MS). DdupHoe Maciio, Bbl-
JIEJICHHOE M3 TIENBIX PacTeHUH, cojepkano 34 eTydnx KOMIIOHEHTa, U3 HUX JOMHUHUPYIOIIMME ObLTH OCH-
sanpaerun (16,4 %), durton (13,1 %), 1-okren-3-o01 (6,7 %), MupucTrHOBas Kuciota (4,6 %), TaTbMUTHHOBAS
kucinora (4,5 %), Honako3saH (3,8 %), onennoBas kucnora (3,1 %), rexcakosas (2,9 %). B aguprnom mace u3
mucteeB C. bursa-pastoris oOHapyxeH 31 KOMIIOHEHT, OCHOBHBIMH M3 KOTOPBIX ABJsuMCEH duton (16,3 %),
6,10,14-tpumetnnnentanexan-2-on (7,8 %), rexcakozan (2,8 %), 2-meTokcu-4-sunungenon (2,0 %), oen-
swimanun (2,0 %), aranon (1,8 %), neodpuraauen (1,6 %), Tpukosan (1,6 %), nuknorexcanoH (1,6 %), Tet-
pakozaH (1,5 %), denon (1,3 %), stunanerar (1,5 %), aumeruntpucynsdun (0,9 %). U3 apupHoro maca xop-
Helt ObLTO BBIZETIEHO 24 KOMITOHEHTA, U3 HUX OCHOBHBIE — TeTpako3aH (6,8 %), metunuuaon (2,4 %), H-nieH-
tanon (2,1 %), yuc-4-rexcen-1-on (2,0 %), mukmnorekcanod (1,5 %), 6emswmmanun (1,5 %), S-3tmn-4,5-
mumetundenon (1,4 %), 6,10,14-rpumernnnenranexad-2-oH (1,0 %). KauecTBeHHBIH 1 KOIMYECTBEHHBIH CO-
CTaB KOMITOHEHTOB 3aBHCEJ OT TOTO, KaKHWe YacTH PACTEHUs OBLIN B3STHI IS BBIAETCHHUS 2(UPHOTO Macia.
OTHOCHUTENBFHO 0OJbIIEe KOIMYECTBO JIETYYUX KOMIIOHEHTOB OBLIO BBISIBICHO B JIUCTBSX MO CPABHEHHIO C
KOPHSIMH 3THX JUKOPACTYIIMX pacTeHU. XapakTepHblii 3anax C. bursa-pastoris, mo-BUAUMOMY, O0YCIIOBIICH
coueranreM CO-CITUPTa U -KUCJIOT, TEPIICHOBOTO CITUPTA U CEPOCOACPIKAIIIX COCTUHECHUH [6].

Janee 3Tumu 3xe yaeHBIME ObIIO ONPEIEICHO BIMSHUE METOI0B CYIIKU PACTUTEIBHOTO CHIPhsS Ha COAep-
KaHue JeTyuynx KoMnoHeHToB C. bursa-pastoris. boum nuccnenoBansl 4 MeToa CYIIKH — BO3AYIIHO-TEHEBAs
CyIIKa, MOABSIIMBAaHKE (IIPEeIBapUTENHHOE yAaJeHHE YacTH BJIATH M3 CHIPBS) M BO3AYIIHO-TEHEBAas CYIIKA,
MHKPOBOJTHOBAS CYIIIKa (CYIITKa B MUKPOBOJIHOBOH ITeUN) M CyOJIMMAIMOHHAS CyITKa. DPUpPHBIC Macia u3 00-
Pas310B BBLACISUT METOI0M OJHOBPEMEHHOM apoBoi aucTriusinuu-3kcTpakuun (SDE) ¢ ucnons3oBanuem B
KadecTBE PACTBOPHUTENS AMITWIOBOTO 3upa. [IpoOsl aHanmM3mpoBaii METOIOM Ta30BOM Xpomarorpaduu
(GC) m koOMOMHUPOBAHHOU Ta30BOM XpomaTorpaduu-macc-criekrpomerpun (GC-MS). DdbupHoe macio, mo-
JY4EHHOE TIPU BO3IYIIHO-TEHEBOM CYIIKE CBIPbs, coaepkayno 30 KOMIOHEHTOB, U3 KOTOPBIX OCHOBHBIMU
obutn qumermntpucyiasdun (12,4 %), duron (7,6 %), 6,10,14-Tpumernnnenranexkan-2-on (6,1 %), staHoxn
(5,2 %), denon (2,9 %), mermnunmon (2,7 %), 2-meroxcu-4-spuHundeHon (2,5 %), muMeTHIAHCYIb(HT
(2,1 %), oxranexanon (2,0 %), p-uonoH (1,2 %), 2-nenren-3-om (1,2 %), uuknorexcanox (1,1 %), dypdypans
(pypdypon) (1,1 %), 2-nentundypan (1,1 %). [Ipu noABsIIMBaHUK U BO3AYIIHO-TEHEBON CYIIKE B 3QHUPHOM
Macie UAeHTUGUIUPOBaHO 18 KOMITIOHEHTOB, OCHOBHBIE — quMmetunTpucyinsdun (11,0 %), 6,10,14-tpume-
TUJITNeHTazeKaH-2-0H (8,5 %), rerpakosan (4,8 %), puron (3,3 %), numerunnucynsdun (3,3 %), MeTHIHHAON
(2,4 %), B-noHoH (1,9 %), stunanerar (1,8 %), uuknorekcanoH (1,2 %), yanekas (1,1 %), tpukoszan (1,1 %),
2-nentundypan (1,1 %), 4-metun-1-nearanon (1,0 %), yuc-3-rexcen-1-o1 (1,0 %). MukpoBoiaHOBas cymika
CBHIPBS TIOBIHMSIIA CIASAYIOMNM 00pa3oM Ha cocTaB A(DUPHOTO Maciia: WACHTU(GHUITUPOBAHBI OBLITH 29 KOMIIO-
HEHTOB U OCHOBHBIMH coeJUHEeHUsAMH Obli urton (14,7 %), 6,10,14-tpumerunnenraaekan-2-oH (7,7 %), au-
metunrpucynbdun (5,9 %), atanon (4,0 %), denon (4,1 %), rerpakosan (2,7 %), 2-MeTOKCH-4-BUHIIDESHOI
(2,5 %), sTunanerar (2,2 %), mukiorekcanoH (1,7 %), metunuagon (1,4 %), numermnaucynsdun (1,3 %),
bypdypams (pypdypon) (1,1 %), neodpuramuen (1,1 %), siikozan (1,1 %), repanmon (1,0 %). DdupHoe
Maclio, MOJly4YeHHOE NIPU CyOIMMAIIMOHHOM CYIIKE CBIPbS, COEPKao 26 JIETYYHX KOMIIOHEHTOB, U3 KOTOPBIX
OCHOBHBIMU ObITH (uTOI (6,9 %), 6,10,14-TpUMeTnnenTaekan-2-oH (5,7 %), rerpakosas (5,0 %), rekcako-
3aH (2,4 %), Terpagexanans (1,7 %), Tpukoszan (1,5 %), metnn-9,12,15-oxranexkarpuenoar (1,3 %), okrako-
3aH (1,1 %). KauecTBeHHBII 1 KOTMYECTBEHHBIN COCTaB 3(UPHOTO MaCJIa 3aBHCET OT METOJIOB CYILIKU CHIPBSI.
Jumetuntpucynbhua ObUT HanOoOJIee pacIpOCTPAaHCHHBIM KOMIIOHCHTOM B 3(HPHBIX Maciax, MOJTyYSHHBIX
nocJjie BO3MYITHO-TEHEBON U TOCIE TOABSIMBAHUS U BO3YIIHO-TCHEBOW CYIIKH, 8 QUTOT — TMOCIe MHKPO-
BOJIHOBOW Y CyOJIMMAIMOHHOM CcyiKw [7].
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CocrtaB admpHoro macna Capsella bursa-pastoris (L.) Medik. ...

Taxoke STUMH K€ YIeHBIMH OBIJIO HCCIIEIOBAHO, KaK BIMSIOT Pa3IUUHbIC YCIOBHUS AUCIIEPCHOHHOMN CpeIbI
Ha Ka4eCTBEHHBIH M KOIMYECTBEHHBIA COCTaB KOMIOHEHTOB adupHoro Macna C. bursa-pastoris. beino n3y-
YeHO BIMSHUE clenyromux aucrnepcuoHHsix cpen: pH 3, pH 5, pH 7, pH 9; 10 %-, 20 %- u 40 %-uble pac-
TBOPHI caxapo3bl; 2 %-, 8 %-u 15 %-ubie pactBopsl NaCl. DdupHbie Macna n3 00pa3oB BEIAEISIIA METOIOM
OJTHOBPEMEHHOM MapoBOil MUCTHILIAIMH-IKcTpakimu (SDE) ¢ ncmoib30BaHNEM B KAUECTBE PACTBOPUTEIIS TN~
3THIIOBBIN 3¢up. [TpoObI aHaMM3KPOBaIN METOIOM ra30Boi xpomaTorpaduu (GC) 1 KOMOMHHUPOBAHHOM ra3o-
BO XxpoMaTorpadun-macc-criekrpomerpun (GC-MS). [Ipu neperonke napa npu pH 3 6bu10 naeHTHGUIHPO-
BaHO 10 coeuHEeHMIA, OCHOBHBIM KOMITOHEHTOM 3(upHOro macna Obut unaoin (6,4 %), npu pH 5 — 23 xom-
MOHEHTA, OCHOBHBIE KOMIIOHEHTHI — cTUpeH (ctupon) (13,6 %), numetnicynbhokeun (5,8 %), TprakoHTaH
(5,3 %); mpu pH 7 — 51 komnoHeHT, ocHOBHbIE — auMeTmTpucynbdun (10,5 %), crupen (ctupon) (6,3 %);
npu pH 9 — 21 koMIoOHEHT, OCHOBHBIE — AuMeTHICYIbhokcun (26,8 %), ctupen (ctupon) (9,3 %), 2-me-
Tokcu-4-BuHmIMeHon (8,3 %), 2,6-mu-mpem-0ytnn-4-u-sTaneH-2,5-uknorekcaaues-1-ou (6,5 %). Ipu uc-
MOJIb30BAaHUH B KAUECTBE AMCIIEPCHOHHON CpeIbl pACTBOPOB CaXxapo3bl OBUIH MOTYyUYEHBI CIEAYIONINE Pe3yIIb-
taTel: 10 Y%-HbIi pacTBOp caxapo3bl — WACHTH(PUIUPOBAHO 27 KOMIIOHEHTOB, OCHOBHBIE — MAJIbMUTHHOBAs
kucnota (12,7 %), crupen (ctupo:n) (7,6 %), ykcycnas kucnora (7,6 %), numeruicynspokenn (4,7 %); 20 %-
HBI PacTBOp caxapo3bl — wuiaeHTH(HUIHpoBaH 31 KOMIOHEHT, OCHOBHbIE — cTupeH (ctupon) (8,0 %),
6,10,14-Tpumetnnnenranexkan-2-oH (4,6 %), aumetunrpucynsdun (3,4 %); 40 %-Hblil pacTBOP caxapo3bl —
UACHTHQHUIMPOBAHO 37 KOMIIOHEHTOB, OCHOBHBIE — MAJILMUTHHOBas Kuciota (5,5 %), ctupen (cTuposn)
(3,6 %), mumetuntpucynshun (3,5 %), 1,13-terpanexanuen (3,5 %). [Ipu ncnonp3oBaHuy B Ka4ecTBE IHC-
nepcuoHHON cpeapl pacTBopoB NaCl OpuTH TOTyYeHBI cienyromue pe3ynbTaTel: 2 %-Hbliii pactBop NaCl —
WACHTHQHULIMPOBAHO 18 KOMIIOHEHTOB, OCHOBHBIE — cTHpeH (cTupoi) (12,3 %), marbMUTHHOBAs KUCIOTa
(11,9 %), puromn (4,0 %), 6,10,14-TpumeTrnnnentaaekan-2-oH (3,4 %), 1,13-rerpagexannes (3,1 %); 8 %o-Hblit
pactBop NaCl — unentudunuporano 10 KoMnoHEHTOB, OCHOBHBIE — TpuakoHTaH (10,4 %), cTupen (ctupon)
(7,2 %), duron (6,3 %), Terpakozan (3,4 %); 15 %-neiit pactBop NaCl — unenTudunupoBan 21 KOMIIOHEHT,
OCHOBHBIe — manbMuTHHOBasA kuciota (11,0 %), Tpuakonrtan (8,5 %), 2-metokcu-6-sunundenon (7,0 %),
ctupeH (ctupon) (5,5 %) [8].

Yepes 10 net 3TH 3xe KopeiicKue yueHble IPOBEIH UCCIICAOBAHHE C LENBI0 ONPEASIICHHS COCTABA JIETYYHX
BEIIECTB A(PUPHOTO Maciia U MapoBoi (asbl CHIPbs MAacTyLIbe CyMKH. Brigenenne 3¢pupHOro Macia u3 Jid-
CTBEB M KOPHEH MPOBOIUIN METOIOM OJTHOBPEMEHHOU IMapOBOM MUCTHLIIITH-IKCTpaknun (SDE), mapoByto
a3y TUCThEB M KOpHEH BBIACISIIM METOIOM TBepaodasHoit mukposkcrpaknmu (SPME). B pesymberaTte
72 KOMIIOHEHTa OBUTM MACHTU(PHUIHUPOBAHBI B 3(UPHOM Macie U3 JUCThEB, NodydeHHOM MeTonoM SDE, oc-
HOBHBIMH BemiecTBamu O0butn Quron (21,1 %), ¢pranesas xkucnora (13,1 %), creapunoBast kuciota (11,4 %),
a-noHoH (5,1 %), TpuakonTad (5,0 %), stunanerar (3.4 %), aumerunrpucynsdhun (1,5 %). 68 KoMImOHEHTOB
ObLIO ompernesieHO B 3(QUPHOM Maclie U3 KOpHeH, moiaydeHHoM MetonoM SDE, 0CHOBHBIMH KOMIIOHEHTaMHU
Obutn TpuakoHTa (14,1 %), stunanerar (11,9 %), 1-metununnon (7,2 %), puron (6,7 %), 6,10,14-rpumeTnn-
neHTanekan-2-ox (4,6 %), mumernarpucynsdun (1,9 %). 38 Bemects 0bUI0 HASHTH(GUIMPOBAHO B TAPOBOU
¢aze nmuctpeB, momydeHHoi metogoM SPME, ocHOBHBEIME U3 KOTOpHIX ObuTH 37eMeH (8,9 %), meHTako3aH
(6,1 %), 2,9-mumerunynnexaH (5,9 %), v-rexcanans (5,7 %), B-bennanapes (3,7 %), 3-nponanon (3,5 %), nu-
vetuntpucynbdun (1,1 %). B maposoii daze koprelt, noixydernoit merogom SPME, o6Hapysxeno 33 coenn-
HEHUS, BKIII0Yasi OCHOBHBIE KOMIOHEHTH — 2,2-nuMetinaekad (12,1 %), 3-atun-2-nenras (9,6 %), y-repnu-
HeH (7,2 %), 2,8-mumerunynnexan (7,1 %), 2,2,5-rpumernnnekan (6,6 %), okcun kapuodumieHa (6,3 %),
teprnuHOEeH (5,4 %) [9].

Kuraiickue yueHble mpoaHaIHN3UPOBAIH Co/epKaHue JeTyunx BemiecTB C. bursa-pastoris, COOpaHHBIX B
OKpeCTHOCTSIX Topona AHbmanb (ceBep Kutas). s BeigeneHus JIETYYHX BEIISCTB WCIONB30BAIA METOX
SDE, conepxanue a¢upHoro macna coctasmiio 0,106 %. Metogom ra3oBoit xpoMarorpaduu-macc-creKTpo-
Metpun (GC-MS) 65110 HACHTUGUIUPOBAHO 17 KOMIIOHEHTOB, U3 KOTOPBIX OCHOBHBIMHM ObLIH (Z)-3-TeKCEeH-
1-om (43,1 %), (Z£)-3-rekcen-1-on auerat (14,4 %), numetunrpucyibhun (9,8 %), 1-MeTHIITHIIOBBIH 3dup
ykcycHol kucnotsl (7,1 %), 1-rexcanon (2,6 %), nentanekas (2,4 %), nzonponuinoBsiii coupt (2,2 %), 3-Me-
tuirenti anerat (2,0 %), numernncynsdon (1,9 %), 4,4-mumerunrekcanans (1,5 %), nonon (1,4 %) [10].
W3 nensix pacrennii C. bursa-pastoris, COOpaHHBIX B OKpecTHOCTSX ropoza Il»ansaH (ceBepo-BocTok Kuras),
METOAOM MAPOAUCTHIIISNN NOTy4eHO d3pHPHOE MACIIO U TpoaHanu3upoBaHo MerogoM GC-MS. 45 BemiecTs
ObUTM BBIAETICHBI U MACHTU(HUIMPOBAHBI, U3 HUX OCHOBHBIMH SIBISUIMCH MaJbMUTHHOBAsS KucioTa (28,3 %),
6,10,14-tpumernnnenTanekan-2-on (puron) (10,2 %), onennosas kucnora (8,6 %), okrakozan (4,7 %) [11].
W3 nucteeB pactenwnii C. bursa-pastoris, COOpaHHBIX B OKPECTHOCTSX ropoja Tsaubiyit (3anax Kuras), Takke
OBLIO BBIIEIEHO APUPHOE MACIO METOJOM HMaPOAUCTHUIALMHI U UACHTH(PHULIUPOBAHO B HEM 12 KOMIIOHEHTOB
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Metosiom GC-MS, u3 KOTOpHIX OCHOBHBIMH ObutM L-ryaHupawHOCyKmmHUMUA (21,3 %), duron (18,0 %),
6,10,14-TpumernnmnenTanekan-2-on (puron) (9,6 %), onennonas kucnora (4,7 %), NATEMUTHHOBAS KHCIOTA
(4,0 %) [12].

Metonom GC-MS u3yueH KOMIIOHEHTHBIM COCTaB JETy4nX BeliecTB TpaBwl C. bursa-pastoris, coOpaH-
HOM B OKpECTHOCTsIX ropojaa XapbkoBa (Ykpauna). B nerydeii Gppakiyy TpaBsl HacTyIIbeH CYMKH HICHTH(H-
IMPOBAaHO 26 KOMIIOHEHTOB, B OCHOBHOM TEPIICHOM/IbI, aIKAaHOBBIE YTJIEBOIOPOIbI M )KUPHBIE KUCIOTHI. Oc-
HOBHBIMU KOMIIOHCHTAMH JIETY4YeH (PpaKIMU TPABBI MACTYIIbEH CYMKH OOBIKHOBEHHOM SIBIISLITUCH MTATbMUTH-
HOBas Kucnota (2845,4 mr/kr), nunonesas kucnora (1571,4 mr/kr) u Honako3as (1457,2 mr/kr) [13].

KuraiickumMu ydeHBIME OBIIIO U3YUCHO BIFSTHUE pa3iandHbIX MeTooB CBU-cymkyn Ha KaueCTBEHHBIN U
KOJIMYECTBEHHBIN COCTaB JIETYYHX BemecTB aukopactymeit C. bursa-pastoris. JIns cymku o6pa3oB JUKOpac-
TYILIEH MacTymbe CyMKH ObUTH TPUMEHEHBI MUKPOBOJIHBI pa3nnuHoi MoutHoctu (120, 240, 360, 480, 600 u
700 Bt), a myis aHanm3a JETYYuX KOMIIOHEHTOB B BEICYIIIEHHBIX 00pa3iax UCIOIb30BaT KOMOMHAIIIIO TTapo-
(hazHoM TBepaOodha3zHONH MUKPOIKCTPALNH C TTOCIEAYIOMICH ra30Boii XxpoMaTorpadueii-macc-ClieKTpoOMeTpreH
(HS-SPME-GC-MS). Pe3ynbrarsl mokazanu, yto CBU-cyIka 3HaYUTEIBHO CHIKACT COJICPKAHHUE XapaKTep-
HBIX CIIUPTOB, TaKUX KaK yuc-3-rekceH-1-oi, mpawnc-2-rekced-1-on u 2,6-numMeruiiukiorekcanon. Kaue-
CTBEHHBIN COCTaB M COAEpPKaHHWE AbJIETHI0OB HE3HAUYMUTENHFHO YMEHBIINWINCh, B TO BpeMs Kak COJAep:KaHue
n30Baepaibaeruna, (£)-2-neHTeHans, H-OKTHIAIbICTHAa U eHUIAICTaIbICTH/IA YBEIHYMWIOCh. TaKkxke yBe-
JIUYUAIIOCH COACPKaHUE M30aMUITHUTPUTA U 2-METHIdTHIBajIepaTa. [l0SBHIUCH Takue KUCIOTHI, Kak 3-Me-
THIIOYTaHOBAs, 2-METUIIOYTAaHOBAS M KAIIPOHOBAS KHCIIOTHI, B TO BpEMS KaK CTHPEH (CTHUPOI), ITUKIIOTeTpac-
KaH ¥ IpYyTHe YTIIEBOJOPOAbI UCUE3NH B MPOIeCCe MUKPOBOIHOBOM cymmiku. Hanbomee xopomme kauecTBeH-
HBbIC W KOJIMYCCTBCHHBIC MMOKA3aTENH JIETYYUX KOMIIOHEHTOB C. bursa-pastoris MOTYT OBITh TIOTYUYCHBI TIPU
MHKpOoBOTHOBOHU cymike Tipu 480 Bt [14]. Taxke 3THMHA K€ YICHBIMU OBLTH WCCIICIOBAHbI YCIIOBHUS DKCTPaK-
1uu neTy4nx BemecTB u3 C. bursa-pastoris, NCTIOAB3YsI METOJT TBEpA0(a3HONH MUKPOIKCTPAINH C TIOCIETYTO-
el razoBoii xpomarorpagpueii-macc-ciekrpomerpueii (SPME-GC-MS). DkcniepuMeHTa bHbIE PE3yIbTaThl
MOKa3aJy, YTO ONTHMAILHBIC BPeMs U TemIiepaTrypa uspiedeHus merogoM SPME Obin B Teuenue 40 MuH
ipu 50 °C, x0T BpeMs U TemriepaTtypa aecoporuu 0pum 3 My mipu 250 °C myTeM HCII0Ih30BaHUs BOJIOKOH-
HOTO MaTepuasia ¢ IWBHHHIOEH30J-KapOokceH-nomuauMermicuiokcanoM (DVB/CAR/PDMS). B o6meit
CJIOKHOCTH OBLIO MICHTU(PUIIMPOBAHO 64 JETYyYNX KOMIIOHEHTA, [JIABHBIM 00pa30M, allbJIeTUIbI, CIIUPTHI, yT-
JIEBOJIOPOJIBI U APYTHE COSAMHEHNUS, BKIIOUAst CyIb(UIBI U TETEPOINKIIBL. XapaKTePHBIMU JIETYINMH KOMIIO-
HEHTaMH ACTYIILEH CYMKH OBUTH JUMETHIIIUCYIb(QUI, TeKCaHaNb. 3-TeKceH-1-011, (E)-2-TeKCeHaNb, TUMETH-
aTpucynbhua, 2,6-IMMeTHINUKIOreKcano, 4-(2,6,6-TpuMeTi- 1 -uukiorekcen- 1 -ui)-3-06yren-2-ou [ 15].

Hpanckue yueHbIe IyTeM THAPOANCTIIIIAINY B TeueHue 3 1 80 T BRICYIIICHHOTO CBIphs C. bursa-pastoris,
cOoOpaHHOTO B OKPECTHOCTSX MpOBUHITNN CeBepHOT0 XopacaHa (ceBepo-BocTok Mpana), Beraenuin d3pupHoe
MacJio ¥ IpoaHaIu3upoBainy ero MmerogoM GC-MS, a Takke MpoBeIH UCTBITaHUE Y(PUPHOTO Maciia Ha aHTH-
OKCHJIAHTHYIO aKTUBHOCTh. U3 19 BBIZCNICHHBIX U UACHTU(UIIMPOBAHHBIX KOMIIOHEHTOB OCHOBHBIMHU OKa3a-
nuck 1, 1-mumerunmukionentat (16,7 %), astrmmunoneat (7,3 %), ammunn3zotuonuanar (4,9 %), maasMATHHO-
Bag kuciota (4,8 %), 2,6,10,14-rerpamernnrexcanexkan (¢puran) (1,2 %). beuto BeIsIBIEHO, 9TO 3dHpHOE
Mmacno C. bursa-pastoris He SBISETCS XOPOIINM aHTHOKCHIAHTOM [16].

Takum 06pazom, 0030p TUTEPATYPHI TTOKa3al, 4To dhupHBIe Macna C. bursa-pastoris, HECMOTpsSI Ha IITH-
POKO pacIlpoCTpaHEHHOE MPOM3pacTaHUE MAHHOTO PacTeHHs, M3ydeHbl Toibko B Smonum, Kopee, Kutae,
VYxkpaune u Hpane. [Ipoananu3upoBaB U 0000ITHMB XUMHYECKUH COCTaB 3(QUPHBIX Macell MacTyIIbeH CYMKH,
HaMU BBISIBIICHO, YTO JOMUHHUPYIOIIMMU KOMIIOHEHTAMH SBIISTFOTCS YuC-3-TeKCeH-1-011, PUTO, MaTbMUTHHO-
Basi KHCIIOTA, AUMETHIITPUCYIbDH, 6,10,14-TpuMeTnmneHTaeKal-2-0H, dTHIANETAT, METHINHIO, TPHAKOH-
TaH. JlaHHBIN 0030p MOXKET MOCITYKUTh JIJIS TaTbHEHIIIET0 H3yUSHHSI XUMUIECKOTO COCTaBa 3)UPHOTO Macia
C. bursa-pastoris v ero OMOJIOTUYECKOW aKTUBHOCTH, B TOM YHUCIIe Ha Tepputopun KazaxcraHa.
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B.1O. Kupumnnos
Capsella bursa-pastoris (L.) Medik. 3¢up MaiibIHbIH KypaMbl: HIOJIY

AVKpIITYIIIiIep TYKbIMIackHa skaTaTelH Tymapmen (Capsellabursa-pastoris (L.) Medik.), TpormkTeH 6acka,
aneMHiH Oapislk Gemiringe ecexi. by eciMIik KaHTOKTAaTyIIbI, KAOBIHYFaKapChl, HeCeMalaaiThIH, YhUIIBIP-
FBILI, TAMBIPKEHEHTETIH, THIHBILITAHABIPFBI A9pi perinae Konnaubliaasl. C.bursa-pastoris XUMHUIIBIK KY-
paMBbl JKaKChI 3ePTTEIIeH JKOHE SPTYPIIi KOCBIHABLIAPbIH KeH KiiackiMeH ycbiHburaH. Anaiina « KCPO diopa-
CBIHBIH 2(Hp Maiape» KiTaObIHAA IIONTIH KypaMbIHaa 3up Maiibl 6ap eKeHIIri )Ka3bUIFaHbIMEH, FhUTBIMU
nepekkesnepae C.bursa-pastoris XAMUSUTBIK KYpaMbIH CUMATTAay Ke3iH/Ae OCIMIIKTIH KypaMbIHaa dpup Maiina-
PBIHBIH 00yl Xkaitmsl eckeprinmeiini. XKymercra XKanonus, Kopeit, Keitait, Ykpanna sxone Hpan reutsiMaa-
PBIMEH opTYpIi yaksITTa 3eprrenreH Capsella bursa-pastoris (L.) Medik. a¢up MalibIHBIH XUMUSIIBIK KYpaMbl
KeNTipinreH. OCIMIIK MUKI3aThIH KENTIpyiH opTYPJIi SAIiCTepi, YIIKBIII 3aTTapAbIH OeJliHyi, TUCIepPCHSIIBIK
optanap, ecy opsiHaapsl C.bursa-pastoris >pup MalBIHBIH callaiblK )KoHE CaHIBIK KypaMbIHa Kajaii acep eTe-
TiHxiri kepcerinren. [fuc-3-rexceH-1-01, GuUTON, MATBMUTHHIIK KBIIIKBUT, TUMETHITPUCYIbdUA, 6,10,14-Tpu-
METHIINICHTa/IeKaH-2-0H, STHIALeTaT, METHIIMH/I0J, TPMAKOHTAH 3(Up MaHbIHBIH HETi3ri KOMIIOHEHTEP1 GOJIbII
tabbutazbl. MpaH FansIMaapbiHbIH 3epTTeynepine caiikec, C.bursa-pastori 3pup Maiibl ®KaKChl aHTHOKCHAAHT
6oubin TabbUIMalABL. Bepinren mrony anFam pert Kyprisinin oTeip xoue C. bursa-pastoris 3bup MailbIHBIH
XUMISUIBIK KYPaMBIH KOHE OHBIH OMOJIOTHSUIBIK OSJICEHIUTITIH api Kapall 3epTTeyre MYMKIHIIK Oepe anasl,
coHbIH iminge Kasaxkcran aymarsiaa.

Kinm co30ep: Capsella bursa-pastoris (L.) Medik., a3¢pup Maiibl, YIIKBIII 3aTTap, KEOTIpy 9icTepi, TUCTIEPCHS-
JIBIK OpTA.

V.Yu. Kirillov

Composition of essential oil of Capsella bursa-pastoris (L.) Medik. Review

Shepherd's purse (Capsella bursa-pastoris (L.) Medik.), belonging to Brassicaceae family, grows in all parts
of the world except the tropics. This plant is used as hemostatic, antiinflammatory, diuretic, astringent, vasodi-
lator, sedative medicine. The chemical composition of C. bursa-pastoris is quite well studied and represented
by a wide class of different compounds. However, the official scientific sources in the description of the chem-
ical composition of C. bursa-pastoris does not mention the content of essential oils in the plant, while in the
book «Essential oils of the USSR Flora» says that the plant contains essential oil. The article presents the
chemical composition of Capsella bursa-pastoris (L.) Medik essential oil, studied at different times by
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scientists from Japan, Korea, China, Ukraine and Iran. It is shown how different methods of drying raw mate-
rial, isolation of volatile substances, dispersion media, places of growth influence on the qualitative and quan-
titative composition of essential oil of C. bursa-pastoris. The main components of the essential oil are cis-3-
hexene-1-ol, phytol, palmitic acid, dimethyltrisulfide, 6,10,14-trimethylpentadecane-2-one, ethyl acetate, me-
thylindol, triacontane. According to studies by Iranian scientists that essential oil of C. bursa-pastoris isn’t a
good antioxidant. This review was conducted for the first time and can serve to further study the chemical
composition of essential oil C. bursa-pastoris and its biological activity, including in the territory of Kazakh-
stan.

Keywords: Capsella bursa-pastoris (L.) Medik., essential oil, volatile substances, drying methods, dispersion
media.
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Pa3paborka MmeToaa noJimMepa3Hoii eNHO peakuuu AJs1 ATMATHOCTUKHU
¢puronarorennoro rpuda Zymoseptoria tritici

CBoeBpeMeHHas! AMarHOCTUKA — 3aJI0T YCIEITHOTO MPOBEAEHHS MPOGHUIAKTHIECKIX MEPOIIPUITHH 110 yCTpa-
HEHHMIO TeX WM MHBIX Oosie3Hel. J[ist ObICTPOil NeTeKUNH 1 TOYHON MACHTH(UKALUN BO30YANTEIS BHI3BIBAIO-
IIET0 MATHUCTOCTH JTUCTHEB MIIEHUIIBI HE00X0MMa Pa3paboTKa BHICOKOUYBCTBUTENFHOTO U CKOPOCTHOTO Me-
TOJa aHAIN3a. B TaHHBIX MccileoBaHMAX MPOBEAEHBI paboTHI 10 pa3paboTKe BHICOKOCTICNN(HIHOTO METOA
TP mts trarHocTHKY GUTONATOr€HHOTO Ipuba Zymoseptoria tritici. B pe3ynbrare uccienoBaHnii ObUIH 0TO-
OpaHBI HyKJICOTHIHBIE ITOCIIEA0BATENLHOCTH I Zymoseptoria tritici n3 6a3sl nanHsix GenBank. Vcrons3yst
JTaHHBIE TOCIIEJOBATEIFHOCTH, OBIIIM CKOHCTPYHPOBAHBI M CHHTE3HPOBAHHI crienuduieckue npaimepst. I[1po-
BeZIeHBI paboThI IO OTPAOOTKE ONTHMANBHBIX yciaoBUi nposenenus 1P mo TakuM mapaMmeTpam, Kak KOHIICH-
tpauun JHK nonumepassl, noHos Mg?" n nHT®. Taxxke oCyIeCTBIEHb paGOThI [0 ONPEAENEHUIO Y1y BCTBY-
TEJIFHOCTH U cienupuyHOCTH pazpadoranHoro merona I1I[P. UyBCcTBUTENIFHOCT JAHHOT'O METO/IAa COCTABHIIA
0,69 nr IHK nmaTtorena B nccienryeMoM MaTepuaie. B pesynprare nccinenoBanuii crieupUIHOCTH yCTaHOB-
JIeHO, 4TO pa3paboTaHHbli MeTo He BB JJHK rereponornunsix rpubos. Takum o6pa3om, pa3paboTaHHEIH
MeToJ ArarHocTukH Ha ocHoBe [1LIP st BeIsiBIIeHNS TpHba Zymoseptoria tritici TIOKa3an BEICOKYTO CIIeIU(pHII-
HOCTb U YYBCTBHUTEJIBHOCTb KOTOPBII B JaJIbHEHUIIEM MOXKET UCIIOIb30BaThCA B Ka4EeCTBE AUArHOCTUYECKOTO
Habopa Ha ocHoBe [1LIP s BeIsIBICHUS TpUba Zymoseptoria tritici.

Knrouesvie cnosa: Zymoseptoria tritici, puTonaToreHHbIH rpuod, IMarHocTHKa, CHeU(UIHOCTD, YyBCTBUTEIb-
HOCTb.

Bseoenue

MupoBble SKCIIEPTHI B 00IACTH MPOIOBOIBCTBHS YTBEPIKIAIOT, UTO CAMBIM BKHBIM MTOKa3aTeNIeM Hallu-
OHAITLHOW 0E30MaCHOCTH CTPAHBI SBJISETCS MPOU3BOJCTBO 3¢pHA MICHUIBI. [1o MaHHBIM MEXKITYHApOIHON
MPOJIOBOJIbCTBEHHOM U CENbCKOXO03UCTBEHHON OpraHu3aluii, OrPOMHBIE MTOTEPU yposKasl MIIEHULBI IPOUC-
XOIAT OT Bpenuteneit Ha 34 %, a ot 6onesneit Ha— 12 % [1]. Hecatunerusmu Kazaxctan mpou3BoIUT 3epHO,
KOTOPOE TIOKPHIBAET HE TOJHKO BHYTPEHHUN PBIHOK CTPaHBI, HO M PRIHOK peciryOosmnk Cpenneit A3un. SABissach
OJTHUM U3 KPYITHBIX POU3BOUTENIEH 3epHA pecyOIInKa exeroaHo Tepsiet 6oiee 30 % oT obriero koaudecTsa
ypoxast [2; 38, 3]. OnHoM U3 NPUYUH STOMY SBJISIOTCS TPHOKOBbIE 00JIC3HM IMIICHHULIBI, CPESIU KOTOPBIX HEMa-
JIOBKHYIO POJIb B IPUUYMHEHUH YPOHA YPOXKAIO OTBOJUTCS Z. tritici.

Z. tritici ABISETCS Pa3HOBHIHOCTHIO MUIIEIMAIBHOTO rpuba, ackKoOMHIleTa U3 ceMelicTBa Mycosphae-
rellaceae. JlaHHBIN BO30YIUTENH MTOpaXKaeT TOJBKO JIUCThS M IPOSIBIISIETCS HA PaHHEW CTaINH Pa3BHTHUS pac-
TeHHs1. I1aToreH BbI3BIBAET MATHUCTOCTD JINCTHEB, KOTOPYIO TPYJHO KOHTPOJIMPOBATh U3-3a YCTOMYMBOCTH K
MHOeCTBEeHHbIM (yHrurmnam [4]. Kontponbs Hax Z. tritici ObUT OCHOBAH HA KOMOWHAIIUY PUMEHEHUS (DyH-
TULUIOB U CEJEKUUU YCTOMUYUBBIX COPTOB [5, 6]. [loBbIlIeHHE YPOBHS HEUYBCTBUTEIBLHOCTH K CUCTEMHBIM
(yHTUIUAaM U PUHATHE MOJMTUKH 110 COKPAIICHHUIO TIECTUIIUIO0B B COOTBETCTBHU C €BPOICHCKUM 3aKOHO-
JIaTenbCTBOM [7] 03HAYAIOT, UTO cefvac CyllecTByeT Oobliasi MOTPeOHOCTh B pa3paboTKe COBPEMEHHBIX JIH-
ArHOCTHYECKUX CPEACTB, Ui cBoeBpeMeHHOTo BhisBieHus JIHK rpuba Z. tritici. Cerogss anst [UarHOCTUKA
rpuba Z. tritici Hapsay ¢ MOPQOIOTHIECKUMH HCCIIEIOBAHUAMHU MIMPOKO HCIIONB3YIOT MOJIEKYIISIPHO-OMO0II0-
THYECKHe U UMMYHOJIOTHYecKue MeToAbl. OMHAKO HENOCTATKH JAHHBIX METOIOB, OOYCIIOBIEHHBIE HHU3KOM
YYBCTBUTEIBHOCTHIO, TPYJAOEMKOCTBIO IIPOBEICHUS PabOTHI, ¥ 3aTPAThI JITUTSILHOTO BPEMEHH CO3/1at0T HE00-
XOJMMOCTh pa3paboTKH OoJiee YYBCTBUTEIBHOTO U OBICTPOTO METO/Ia ICTCKIIHH.

MonekynspHO-OHOIOTHYECKUE W TeHHO-HH)KEHEPHBIE JOCTIKEHHUS TIOCIETHETO NECATHIETHS CO3Jat0T
BO3MO>KHOCTh Pa3pa0OTKH Pa3IMIHBIX METOAOB JIJIs CIISIU(UICCKON THArHOCTHKY (DUTOMTATOTEHHBIX MUKPO-
opranu3MoB. Metox nonumepasHoi rermHon peakuu (I1LP) mo cpaBHEHUIO ¢ TPpaTUITMOHHBIMA HMMYHOJIO-
IMYECKUMHU MeToJiaMu Ooliee dyBcTBUTENEH | crienuduuer. [T1P mmpoko ucnonssyercs B nensx auddepen-
UM U CBOCBPEMEHHOM OOHApy>KEHUHU BO30OyAUTENEH pa3InYHBIX 3a00neBaHuid. J{J1s TnarHocTHKU BO30Yy-
TUTENeH BUOB CeNTOpro3a ObUIH pa3pabOoTaHbl MHOTOYUCIICHHBIE METOIBI MOJIEKYJIIPHON HIeHTH(DHUKAIMH
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rpu6oB Ha ocHose I1LIP [8—12]. HemocTatku naHHBIX METOJ0B, 00YCIOBICHHBIE OTPaHUUYECHHON crennpuy-
HOCTBIO, HEOOXOAMMOCTBIO CO3JaHNUS CTAaHAAPTHON KPUBOH IIPU KX 10N IMOCTAHOBKE PEAKIINH, a TAKXKE TPYI-
HOCTH, CBSI3aHHbIC C KOHTaMHHAIMEH CMECH IIpU IIOCTAaHOBKE PEaKLUHU B PEKUME PEalTbHOIO BPEMEHH, CO-
30aI0T HEOOXOAMMOCTE Pa3pabOTKH KIACCHYECKOTO METoJa aHajiu3a 00jajarolieil BRICOKOH crenupuaHo-
CThI0. MIcX0ms M3 M3TI0’KEHHOTO BBIMIE, IIEIBbI0 TaHHON paboThI sABIsiETCs paspadborka metona IILIP mis nua-
THOCTHKHU (DPUTOMATOrCHHOIO rpuda Z. tritici.

Mamepuanvt u memoowl ucciedosanus

Tloobop u cunmes npativepos. [lonbop mpaliMepoB OCYIIECTBISUH ¢ Ucnonb3oBaHueM GenBank NCBI
(http://www.ncbi.nlm.nih.gov/GenBank) u mporpammaoro obecredennss CLC GenomicsWorkbench 11.0.1
(Qiagen). Crieru(ynIHOCTH OTMTOHYKJICOTHIHBIX IIpaiiMepoB mpoBepsitn B mporpamme BLAST. Cunte3 omu-
TOHYKJICOTHIHBIX MTPpaliMepOB MIPOBOIUIN Ha aBTOMAaTHYECKOM cuHTe3aTtope pupmbl K&A Laborgeraete, mo-
nem DNA/RNA Synthesizer H-16 (npousBoactso I'epmanun), amumohocUTHBIM METOAOM COTIIACHO HH-
CTPYKIIUH TIPOU3BOTUTEIIS.

Buidenenue u evipawusanue 6036youmensi cenmopuo3sd. Beinenenue u BpIpaliliBaHUE YUCTON KYJIbTYpBI
MIPOBOAMIIM 110 CTaHAApTHOU MeToauke [13].

Buioenenue /J[HK epubos. Beinenenune JIHK npoBoamimy kak w3 9ECTON KyIbTYPHI, TaK U U3 00pasiioB
nopakeHHbIX JucTheB. K 100 Mk mpoOsr nobasnsiu 700 mxn Oydepa CTAB npeaBapuTenbHO pa3orpeToro
1o 65 °C (mocne HarpeBanusi B Oydep nodasisumm B-mepkantostanon 400 mxin Ha 20 mu Oydepa). U tmia-
TEIBHO MepeMermuBaiy. Jlanee 3auBaiy Tako# ke 00beM xJtopodopMa 1 TIIATESIHFHO BOPTEKCHpoBany. Llen-
TpudyrupoBanu B reueHre 5 muH rnpu 13000 06/MuH, CymiepHAaTaHT epEHOCHIH B HOBBIE 1,5 mpobupku. I1o-
BTOPSUIM 3Tall 3KcTpakuuu xjopopopmom. K cyneprnaranty mobasisiin 2/3 o0beMa n3omnpanaHoia, BOPTEK-
CHUpPOBaNK M IeHTpUdyTHpoBayH B Teuenne 5 MuH nipu 13000 06/mMuH. Hamocamok akkypaTHO CIMBAIH U TIPO-
BOJMITH TIPOMBIBKY ocanka 75 % criimptom. Llearpudyruposanu B euenue 60 ¢ mpu 13000 06/MuH, Hamocaaku
aKKypaTHO CIIMBaIM M OCAAKH MOACYIINBAIN IIPU KOMHATHOM TEMIIEpaType C OTKPBITON KphImKon. Ocanok
pacTtBopsuiH B 50 MKIJI CTEpUIBHON IUCTHIIMPOBaHHOM Boje [14].

HI[P-amnaugurayus. TILP-peakus TpoBOAMIACE C MCIOIL30BAHMEM aMITTHGUKATOPOB Master-
cyclerProS (Eppendorf, I'epmanust) u SimpliAmpThermalCycler (AppliedBiosystems, CILIA). B peakiuon-
Hy10 cMmech ucnonszoBanu 10x ITHP 6ydep (Sileks, Mocksa, Poccust), 10 MMaHT® (Invitrogen, CIIA),
25 MM MgCI2 (Sileks, Mockga, Poccmst), Taq mommmepa3sa (Sileks, Mocksa, Poccus).

Ananusz pezyremamos. Paznenenve npoayKToB aMILTA(GUKAIIAN TIPOBOAMIIHN C HCIIOIb30BAHUEM DIIEKTPO-
¢dopesa B 1 % arapo3Hom reje, coaepkaiieM | MKr/mi1 OpoMHCTOTO 3TUAMA B TpHC-aueTaTHoM Oydepe. s
netexnun pe3ynbtratoB [P ncronp3oBanm TpancuumromuHaTop BioRad.

Cexgenupoganue JIHK epubos. CexBeHrupoBanue GparMeHTOB aMILTU(PUKAINN BBITIOTHSIIH C TTIOMOIIBIO
Habopa BigDyeTerminatorCycleSequencingkit v 3.1 («AppliedBiosystems», CIIIA), cornacHO HHCTPYKLIUH
nzrorosutens, Ha 3130x1 GeneticAnalyzer («AppliedBiosystems», CILIA). COopky 1 aHann3 MOTYyYCHHBIX B
pe3ynbTaTe CeKBEHUPOBAHUS MOCIIEI0BATEILHOCTEN IPOBOAMIIM C UCTIONIB30BaHUEM TporpaMMbl Sequencher
v.5.4.1.

Pesynomamot uccnedosanuii u ux oocyxcoenue

B nammx viccienoBaHusIX 1Mo oA00py cienupuuecKux mpaitMepoB MbI OCTAHOBHIIMCH HA yYaCTKaX BHYT-
peHHUX TpaHcKkpuOupoBaHHBIX crericepax (ITS1-ITS2). JIpa ITS pernonsr yacTo UCIONB3YIOT A mudde-
peHLIMAMY TPUOOB Ha YPOBHE POJOB M BUIOB. DTH YYaCTKU T€HOMa IPUOOB OKPYKAIOT MOCIE0BATEILHOCTD,
koaupytomyo 5.8S pPHK, u pacnonoxkensr mexny reHamu, koaupyromumu 18S pPHK (manas cyOobenn-
auna — SSU) u 28S pPHK (6Gombmas cyowsequauma — LSU). Peruon ITS ouens cTabumiieH, mpUCyTCTBYET B
HECKOJIbKHX TIOBTOPHOCTSIX M 00BIYHO KOHCEPBATUBEH BHYTpH Bua [15]. [[nst moxgbopa mpaiiMepoB ObLT Ipo-
BEJICH TIOMCK HYKJICOTHIIHBIX TocienoBareabHocTeit ITS B MexxmynapoaHoii 6a3e manabix GenBank. beum
0TOOpaHBI MOCIIEAOBATENBHOCTH NSl Tpuba Z. tritici. BelpaBHUBaHNE HYKJICOTHIHBIX MOCIEI0BATEILHOCTEH
u 1moabop crenududeckux IpanMepoB MPOBOIWIN ¢ Hcmonb3oBanueM mporpammel CLC Genomics
Workbench v.11.0.1. [Tono6panHble npaiiMepsl ObUTH TPOBEPEHBI HA CEUU(UIHOCTE C UCIIOIB30BAHUEM MIPO-
rpamvbl BLAST. [Ins manpaedmux pa®ot Obuti BBIOpaHBI MpaliMepsl, mokassiatonie 100 % cremudud-
HOCTBH C COOTBETCTBYIOIINM BO30ynuTeneM. Takum oOpa3om, OblIa mofo0pana mapa crenuduaecKkux mpam-
MepoB — ZT191F u ZT444R, ammupunupyromme yq9acTok JIHHONW 254 T.H., XapaKTEePHBIA TOIBKO AT
Z. tritici.
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PaspaboTka meToga nonnMepasHol LEMHOM peakumm ...

[TomoOpanHble mpaiiMepbl OBLTM CHHTE3MPOBAHBI HA CHUHTE3aTOPE ONHMTOHYKICOTHIOB (upmbl K&A
Laborgeraete. [IpencraBieHHbIC XapaKTEPUCTUKU NPAiiMepPOB MOTHOCTHIO COOTBETCTBYIOT TPEOYEMBIM mapa-
METpPaM OJIMTOHYKJIEOTUAO0B, UCIIOJIb3yEMBbIX JJis mocTaHoBKH ITT1P.

BaxxubiM 3Tarom npu HavansHoM otpadoTke [P sensercs Hanmuue cienmduunoit JJHK. C uensio no-
JydeHHs KauecTBeHHOU U criennpuynoi JJTHK npoBoauan HapaOOTKy MOHOKOHUAHAIBHBIX KYJIBTYP IPUOOB.
UnCTOTY KyNbTYphl TMOATBEPXKAATH MHUKPOCKOIMYECKAM METOIOM. M3 TOIydeHHOH KyNbTyphl BBIAEISIN
JHK u onpenensiu ero BUIOBYIO HACHTUYHOCTH C IOMOILBIO CEKBEHUpOBaHUs. /{1151 5TOro NpoBOAUIN Hapa-
6otky IILP-mpongykra c wucmons30BaHWEM YHUBepcalbHBIX mpaiimMepoB Ha ITS permon (ITS-4 —
TCCTCCGCTTATTGATATGC u ITS-5- GGAAGTAAAAGTCGTAACAAGG) [16]. [Homyuennsrit TT1[P-
MIPOIYKT CeKBeHUpOBaK Ha 16-kammmisipHoM cekBeHatope 3130x1 GeneticAnalyzer. [Toryuennbie B X011€ ce-
KBEHUPOBAHUS HYKJICOTUIHBIC OCIEA0BATEILHOCTH CPABHUBANIU C MOMOIIBIO mporpammbl BLAST ¢ moce-
JTIOBATEIFHOCTSIMH, Pa3MEIIEHHBIMA B MK yHapogHOM OaHke reHoB GenBank. Pe3ynbTaTsl cpaBHUTENBHOTO
aHaJM3a MPeCTaBIICHBI HA PUCYHKE 1.

i Alignments o
Description ngg Ident | Accession
[:] Zymoseptoria tritici IPO 323 [TS region: from TYPE matarial 100% 100% NR_158902.1
[:] Uncultured fungus clone CO7 small subunit ribosomal RKA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcribed spacer ¢ 100%  100% MF344904.1
[:] Zymoseptoria tritici STO9CH_3D1 genome assembly, chromosome: ZT3D1_chr 7 100% 100% LT854279.1
[:] Zymoseptoria fritici STO9CH_1E4 genome assembly. chromosome: ZT1E4_chr_7 100% 100% LTB54250.1
[:] Zymoseptoria tritici STO9CH_1A5 genome assembly. chromosome: 7 100% 100% LT882682.1
[:] Zymoseptoria tritici STOICH_307 genome assembly, chromosome: 7 100% 100% LTB53692.1

[:] Zymoseptoria tritici isolate 51253 185 ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.85 ribosomal RNA gene, complete sequence: and imternal 100% 100% KPB52521.1

[:] Zymoseptoria titici isolate S#239 185 ribosomal RNA gene, partial sequence: intemal transcribed spacer 1 and 5.85 ribosomal RNA gene. complete sequence: and internal 100% 100% KP852518.1

Pucynox 1. CpaBuurtensssiii ananus JIHK, Beiaenennoit us Z. tritici

Taxum o6pazom, 6bu10 oydeHo 100 %-Hoe MoATBEpKACHUE YNCTOTH UMEIOIUXCS KYJIBTYp, YTO HE0O-
XOJIUMO JJIs1 ONITUMM3AIUHU Beex mapamerpos TT1IP.

s monyuenus crienpduyeckoit u 3 GeKTUBHON aMITTH()UKAITA TPOBOAMIN PA0OTHI IO ONPEIEIICHHUIO
ONTUMAaJHHON KOHIIEHTPALIMU KaXKIOTO peareHTa BXOISIIETO B cOcTaB cMecH. ONTUMU3UPOBAHbI OBLITH TaKHe
pearentsl, kak Taq JIHK nonumepasa, kornenrpamun fHT®, npaiiMepos 1 nonos Mg?". Ipu ammindukanun
HCITONTH30BAJIH CIICTYIOIIHE apaMeTpsl: HadanbHas [I1P-akTuBamus npu 94 °C — 3 mMuH, neHaTypanus mIpu
94 °C — 30 ¢, omxur npu 60 °C — 30 ¢, saouranus npu 68 °C — 1 mun 20 ¢, puHAIbHAS JJIOHTALUA IPH
68 °C — 5 muH, ammmudukariuro [P ocymecTBisnm B TedeHue 35 MUKIIOB.

AxtusHOCTh JIHK momumepassl sSBISIETCS OJHUM U3 HaUOOJIee BAKHBIM IPH MPOBEICHUN ONTHMHU3AIHH
TLIP. KoHIieHTpatus noauMepasbl Hoa0MpaeTcs B 3aBUCUMOCTH OT IipaiiMepoB win muttiend HK. Ipu Beicokoi
KOHIICHTpAIIMH MOXeT HapaboTaThcs HecnenuuIeckuid mpoayKT, pu OoJiee HU3KOH HapaOaThIBaeTCS HEIO-
CTaTOYHOE KOJIMYECTBO aMIumi(pukaTa. OOBIYHO peKoMeHayeTcs ucnonb3oBath JJHK momumepasy B koHeUHOM
koHnentparmu 0,5-2,5 en. Ha 50 MKJI peakIiMOHHOM cMecH. 111 0TpaboTKK onTUMaibHO# KoHIeHTparmu JJHK
TToJIMMepa3bl HaMu ObLT BBIOpaH auaras3oH ot 0,5 mo 4 ex. Cocras peakironHoi cMecu coneprkan 0,2 MM nHT®,
2 MM Mg?** 1 400 HM kaxoro npaiiMepa. Pe3yibTaTsl PeICTABIIEHBI HA PUCYHKE 2.

M — mapkep IHK; I —4en;2—35en;3—3en;4—25en;5—2en;6—1,5en;7—1en;8—0,5en.

Pucynok 2. Ontammsanus Taq JJHK nonmrmepassl B peakiimoHHO cMecH
rpu o6Hapyxennu AHK Z. tritici meromom I1LIP
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Kaxk Buano u3 pucyska 1, konnenrpanus Taq JJHK-nonumepassl BIuseT Ha BBIXO KOHEUHOTO MMPOIYKTA.
BusHo, 9TO ¢ MOBBIICHHEM KOHIIEHTpAnuHu (epMeHTa B PEaKIIMOHHOW CMeCH MPOUCXOIUT YBEIHUCHUE HH-
TEHCUBHOCTH I10JIOC, a, cllefioBareibHo, U kKoHueHTpauu JIHK. OnHako mpu akTMBHOCTH (pepMEHTa BCEro
0,5 exn. napabatbiBaetcst [ILIP-ipoayKT, KOTOPBIN TOCTATOYHO JIETKO BU3YaIN3UpoBaTh B 1 %-HOM arapo3HOM
rejie B MPUCYTCTBUHM OpoMuCTOTO ATHAMS 1oz Y @-cBerom. [l manmpHeien oTpaboTku MeTona Oblia BhI-
Opana xonuenTpanus 1 ex. Taq JIHK monumepassr.

ITpu nocranoske TP HeEManIOBaXXHYI0 POJIb UTPAET U KOHIEHTpalus Mg?" B peakimoHHO# cMecH. VIOHBI
Mg?" B3auMOJENCTBYIOT ¢ APYTUMH KOMIIOHEHTAMH PEAKIIMOHHON cMecH, pOPMUPYIOT KOMILIEKCH ¢ JHTD
U crabmmmsupyroT asyxuenodeunyro JJHK. Konnenrpamus Mg?* Takke BIMsSeT Ha OTKHT IIPaiiMEPOB M JicHa-
Typanuro oopasna. OnHaKo ero N30bITOK MOKET BBI3BIBATH 00pa30BaHUE HECTICU(DUIECKUX IPOIYKTOB, a He-
JIOCTaTOK MOXET MPUBOIUTH K HU3KOH 3¢ddekTnBHOCTH amIumpukanuu. PexoMmeHmyeMas: KOHLEHTpauus
Mg?* coctaBnsier 1-4 MM, OHAKO ONTHMAJbHAS KOHIEHTPAIMS NOJDKHA OBITH OMNpPENENeHa SKCIEPHUMEH-
TaJabHO. B DKCIIEpUMEHTAaX MBI UCHBITHIBANIM KOHIEHTpamuii Mg?™ ot 0,5 1o 6 MM (puc. 3). Peakuuonnas
cMmecsk cogepxana 1 en. JHK nmonmumepassr, 0,2 MMaHT® u 400 HM kaxkaoro npaiimepa.

M — mapkep IHK; I — 6 MM; 2 — 4 MM; 3 — 3 MM;
4—25MM;5—2MM; 6 —1,5MM; 7 — 1 MM; 8§ — 0,5 MM

Pucynok 3. Ontumusanus KoHIeHTpaun Mg?* B peakIIMOHHOM cMecH
nipu obnapyxennu AHK Z. tritici metogom ITLP

Kax BUHO M3 JaHHBIX Ha PUCYHKE 3, aMIU(DUKANUS CIICIIU(PUIHOTO MPOAYKTa HAOIIOIACTCS TPH KOH-
HeHTpanusax ot 2 10 6 MM, o1HaKo IIpu KOHLEHTpauu Mg?" Beimre 2,5 MM Ha6Ir0qaeTCs OSBICHUE HECTIE-
1UUYECKHX TIPOIYKTOB PEAKIUH. B pesynbTraTe sl JalbHEHIINX KCIIEPUMEHTOB MCIIOIb30BaIM HOHBI Mg>*
B KOHIIEHTpanuu 2 MM.

Je3oxcupubonykneosuarpudocdarsr (THTD) ciryxat cydbcTparaMu s mpoliecca JIoHranuu. Taxke
JHT® ymeHpIIaeT KOIMYECTBO CBOOOIHBIX HOHOB Mg2', 4T0, B CBOIO 0Yepe/b, BAMACT HA aKTHBHOCTE (ep-
MEHTa 1 TeMIIepaTypy OTxHra npaiimMepos. OnTuManbHas KoHenTpaus AHTD o6srano coctasmser 0,2 MM.
Jns onTuMH3anuu JAHHOTO MTapaMeTpa Mbl UCTIBIThIBANIM KoHUeHTpauuu THT® B npeaenax ot 0,01 no 1 MM
(puc. 4). Peakuronnas cMech comepkana 1 ex. JJHK momamepassr, 2 MM Mg?* 1 400 HM Kkasxmoro mpaiimepa.

M — mapxkep AHK; I — 0,01 MM; 2 — 0,05 MM; 3 — 0,1 MM; 4 — 0,2 MM; 5 — 0,5 MM; 6 — 1 MM

Pucynok 4. Ontumusanns konneHTpamun tHT® B peakunoHHOM cMecH
pu o6Hapyxennu AHK Z. tritici meromom ITLIP
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Kak Bunno u3 pucynka 4, napadotka [1LIP-npoaykTa npexpariaeTcs npu HCIOIb30BaHINH KOHICHTPALUT
THT® ot 0,5 MM w BbIte. J{inst mpoBeieHUs NaNbHEHITIX UCCIeJOBaHUM ObliIa BEIOpaHa ONTHMAaIbHAS KOH-
nentpanus tHT® — 0,2 MmM.

B pesynbrare onTUMU3alMd KOMIOHEHTHOTO COCTaBa OBLIM OMpEAETICHBI CIEAYIOIINE ONTUMAabHbIE
KOHIIEHTpAIMKU peakiuonHol cmecn — 1 ex. JIHK momamepassr, 0,2 MM gHT®, 2 MM Mg?* u o 400 aM
Ka)XJI0T0 Ipaiimepa.

OcHOBHBIMH (PaKTOpaMH, OMPEAEISIOINMHI IPEUMYILECTBa OAHOTO METOa AUATHOCTUKU HaJ IPYTUM,
SBIISIFOTCS UyBCTBUTENLHOCTD U clieupuIHOCTb. M3BecTHO, uTo noctonHcTBoM IILIP sBisiercst upe3BbIuaitHo
BBICOKAsl YyBCTBUTEIBHOCT 3TOTO MOJICKYJIIPHO-OMOJIOTNYECKOT0 HccienoBanus. Jlanee, HCIONB3ys ONTH-
MaJIbHBIN COCTAB PEAKIIMOHHON CMECH, ONIPEICISUTH YyBCTBUTENLHOCTD pa3zpadbarsiBaemoro Metona [TLIP. [Tpu
OTIpeICIICHUH YyBCTBUTEILHOCTH pa3padboranHoi [P ucrons3oBanu 10-kpatHbie passeacnus JJHK ot 69 Hr
10 0,069 ¢r. Pe3yabpTaThl JaHHBIX OIBITOB MPEJICTABICHBI HA PUCYHKE 5.

M — mapkep JHK; I — 6,9 ur; 2— 0,69 =r; 3 — 69 nr; 4 — 6,9 nr; 5 — 0,69 mr; 6 — 0,069 mr; 7 — 69 ¢r;
8—6,9 ¢r; 9— 0,69 ¢r; 10 — 0,069 ¢r; 0k — OTPUIIATETBHBIN KOHTPOIIh; 71K — MOJIOKUTEIHHBIN KOHTPOIh

Pucynok 5. Onpenenenue uyBctButensHoctu [P npu o6napyxenunn JJHK Z. tritici

UysctBUTEeNnbHOCTH AaHHOTO MeToza 1P cocraBuna 0,69 nr IHK Z. tritici B mpoGe (puc. 5). JlanHbie
pe3yabTaThl IOKa3anu, uTo oTpaboTanHeiid Meto [P o6agaer BRICOKOI YyBCTBHTEIEHOCTBIO.

Cnennduunocts Metoza I[P MHOTOKpaTHO NMPEBOCXOIUT JIFOOBIE APYTHE UCTIONb3YEMbIe METOIBI THa-
THOCTHKH, B ToM uuciie UDA. [lanee nmpoBoAWIN OmpeaeicHre Crenu(@UIHOCTH pa3pabOoTaHHOTO METOoaa
ILIP. Tns npentrudukanuu rpuda Z. tritici ucionszoanu JIHK rpuba Z. tritici u JIHK rereponoruyHeIx rpu-
00B Pyrenophoratritici-repentis, Parastagonosporanodorum, Alternarialnfectoria, AlternariaAlternata,
Fusarium, Epicoccum, Ascomycota, Leconicillium, Stemphylium, noarBep>xaeHHbBIE CEKBEHUPOBAHUEM, a B
KauecTBe nonoxurensHoro kouTpossa JAHK Z. tritici ITC n oTpunaTensHOr0 KOHTPOJId — BOAy. Pe3ynbraTsl
MPOBEICHHBIX HCCIIEIOBAaHNUH MPECTABICHBI HA PUCYHKE 6.

e

M — mapkep AHK; 1 — AHK Pyrenophora tritici-repentis; 2 — JHK Z. tritici;
3 — JIHK Parastagonospora nodorum; 4 — JNHK Alternaria Infectoria; 5 — JAHK Alternaria Alternata;
6 — JIHK Alternaria; 7— JHK Fusarium-1; 8 — JJHK Fusarium-4; 9 — JJHK Epicoccum-21;
10 — JHK Epicoccum-28; 11 — JHK Ascomycota; 12 — JAHK Leconicillium; 13 — JHK Stemphylium;
nK — TOJOXUTENbHBIH KOHTpoJb, JIHK Zymoseptoria tritici ITC; ox — OTpHLIATENBHBINA KOHTPOJIb, BOJIA

Pucynox 6. Onpenenenue cnierpuanoctu P npu o6Hapyxennn [JHK Z. tritici

Kak BuiHO 13 pucyHka 6 ToJbKo B podax, copepskamux JJHK rpuba Z. tritici, HapabaThIBaIOTCsI CIICTIN-
(uyeckre MPOAYKTHI PEakK pa3MepoM OKoio 254 1m.H. (mopoxku 1 u mk). OTpHLATEIbHBIC PE3yIbTaThI
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OBLTH TTOJTYYEHBI IIPH KCIIOJIb30BaHUU B KadecTBe Matpull JJHK ocTambHBIX TeTeponornyHbix rpuboB, Kpome
JHK Epicoccum-28 (noposxxka 10). OqHako JaHHBIA IPOAYKT HapaOaTbIBacTCs 00JI€e TSHKEIBIM Pa3MEpPOM,
tem cambiM dTa JIHK He sBisercs cnermuduyueckuM MPOIyKTOM I JaHHOHW peakmuu. OTCYTCTBHE KaKUX-
00 MPOTYKTOB aMIUTM()UKAIIUK HAOIFOIaeTCs U C JICMOHU3UPOBAaHHOW Bo0M. [lomyueHHbIE pe3yIbTaThl Je-
MOHCTPHPYIOT BBICOKYIO CIICIIM(PHUHOCTD pa3paboTaHHOI0 HaMu criocoba nuarnoctuku JJHK rpuba Z. tritici.

Takxum 00pa3oM, B pe3yibTaTe MPOBEACHHBIX NCCIEOBAHNI YCTAHOBIIEHO, YTO BO BCEX Mpobax, coaep-
wamux JIHK rpuba Z. tritici, napabateiBancs cnenuduyeckuii [11IP-nmpoayKT, COOTBETCTBYIOIININ pacyeT-
HOMY pa3Mepy.

Baxnouenue

B pesynprare mpoBeAeHHBIX UCCIenoBanuil mpu paszpadotke 1P mist nmarHocTuKy (PUTOMATOreHHOTO
rpuba Z. tritici ObUTM TIOA00paHbI BUIOCTICIIU(pUICCKHIE TTPaiMEpbl, OTPa0OTaHbl ONITUMAJIBHEIE MapaMeTPh
JUIS TIOCTAHOBKH peakiuu. Pa3paboraHHblii criocod nuarHocTHKH Ha ocHoBe [1IIP jis BeisBieHus rpuba Z.
tritici TIOKa3ajl BRICOKYIO CIIeNU(PUIHOCTE M 9yBCcTBUTENHHOCTH (0,69 nir IHK).

Hccnedosanus gvinonnenvl npu noodepocxke Munucmepcemsa cenvckozo xossticmea Pecnyonuxu Kazax-
cman 6 pamkax [ILD «Paspabomka uHHOBAYUOHHBIX cucmeM OJisl NOGbIUEHUS YCTHOUYUBOCTHY COPINOE nule-
HUYbL K 0c060 onacHvim doaesuam 6 Pecnyonuxe Kaszaxcmany na 2018-2020 22. (Ne BR06249329).
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H.H. Myxamu, B.M. Ctpoukos, K.T. Cynrankynosa, A.C. PcanueB

Zymoseptoria tritici puronarorenai 3enai 6arajgay yumiH noauMepasabl Ti30eKTi
peaKkmus JMICiH KacaKTay

Jep kesinne xypri3iiren Oaranay — Oenrii 6ip aypynapabl )OO MapaaapbIHbIH JKaKChl OTYiHIH Kemiti. bu-
Jlail XKanbIparbIHBIH TEHOUT JaKTapbl KO3ABIPFBINIBIH T€3 apaja aHbIKTAY JKOHE JAJI COMKECTEHIpy YIIiH KO-
Fapbl Ce3IMTalbl JKOHE JKBUIJAM JKYPTi3ileTiH Tanjmay oficiH jkacakray Kaxker. OcCBI 3epTreynepne
Zymoseptoria tritici puTonaToreHi 3eHl Oaranay YIIiH HOJMMEpa3Abl Ti30EKTi peakmus oiCiH Kacakray
MaKCaTBIHIA XKYMBICTap JKy3ere acelpsurnbl. JXKyprisinren sxymeictap HoTmxkecinne GenBank nepekxrep 6a3za-
CbIHaH Zymoseptoria tritici apHaIFaH HyKJICOTHITI Katap Ti30eri TaH#aIbIHbII anbIHIbl. OChl Ti30eKTepAi KO-
JlaHa OThHIpa, TENIMJI IpaliMepiep KypacThpbuibi cuutesaeningi. ITTP xyprisyai JHK nonumepasa, Mg?*
noHapsl xaHe THTD koHIEHTpalusIaps! napamMeTpliepi OOMbIHIIA OHTAHIAHIBIPY KYMBICTApHI KY3eTe achl-
pouiabel. CoHbiMeH Katap jxkacakrtasiraH [ITP omiciHiH TemiMIimiri MeH ce3iMTanabiFbl aHbIKTa abl. XKacakran-
FaH oxic 3eprreiinred marepuangan 0,69 nr memmepinae narorenuiy JJHK cesimranasl Typae aHbIKTayra
MYMKIHJIK OepeTiHi aHBIKTaIIbl. TeTIMIUIIKTI aHBIKTay HOTHXKECIHJIE )KAaCaKTaJIFaH 9JIICTIH IeTepOIOTHSLIIBIK
cansIpaykyinakrapaei JIHK men »xymbic icremeiirini Oenrini Gommel. Hormxecinge IITP  wmerizimnme
Zymoseptoria tritici CaHPIpayKYJIaKThl aHBIKTayFa jKacaKTalFaH JIMarHOCTHKA 9Jici XKOFapbl Ce3IMTa/IbUIbIK
TIeH TemMALTIKTI KepcerTi. JKacakranraH oficTi Zymoseptoria tritici 3erni Oenrineyre apHanran [ITP Heri-
3iHJIe IMarHOCTHKAJIBIK )KUBIHTBIK PETiHJIe KoJlaHyFa Gotapl.

Kinm ce30ep: Zymoseptoria tritici, uTonaTorenai 3eH, THarHOCTHKA, TEMIMALTIK, Ce3IMTaIIBIK.

E.T. Tailakova, A.U. Isabek, N.S. Kozhabergenov,
N.N. Mukhami, V.M. Strochkov, K.T. Sultankulova, A.S. Rsaliyev

Development of a polymerase chain reaction method for the diagnosis
of the phytopathogenic fungus Zymoseptoriatritici

Timely diagnosis is the key to successful preventive measures to eliminate certain diseases. For rapid detection
and accurate identification of the pathogen causing the spotting of wheat leaves it is necessary to develop a
highly sensitive and high-speed method of analysis. In these studies, work was carried out to develop a highly
specific PCR method for the diagnosis of the phytopathogenic fungus Zymoseptoriatritici. As a result of the
study, nucleotide sequences for Zymoseptoriatritici were selected from the GenBank database. Using these
sequences, specific primers were designed and synthesized. The works on the development of optimal condi-
tions for PCR on such parameters as the concentration of DNA polymerase, ions Mg?" and dNTP were con-
ducted. Works have also been carried out to determine the sensitivity and specificity of the developed PCR
method. The sensitivity of this method was 0.69 pg of the pathogen DNA in the test material. As a result of
specificity studies, it was found that the developed method did not reveal the DNA of heterologous fungi. Thus,
a PCR-based diagnostic method for detecting the fungus Zymoseptoriatritici has shown high specificity and
sensitivity. The developed method can be used as a PCR-based diagnostic kit for detecting the fungus Zy-
moseptoriatritici.

Keywords: Zymoseptoriatritici, phytophotogenic fungus, diagnosis, specificity, sensitivity.
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The species composition of phytoplankton and phytobenthos
of investigated areas of Bookpa river

In the article the information about the effectiveness of biological methods for determining the degree of sap-
robity of water bodies by the species composition of microscopic representatives of aquatic algal flora is pro-
vided. Algae are a very convenient object for bioindicating the state of aquatic ecosystems, since they make it
unnecessary (or often complementary) to use expensive and laborious physicochemical methods for analyzing
environmental parameters; reflect and record the speed of changes occurring in the natural environment. Phy-
tohydrobionts, which are bioindicators of pollution, due to the influence of certain factors may exhibit different
degrees of intensity of the response in the form of domination or partial or complete disappearance. In our
opinion, there is a direct relationship between the intensity of the algal indicator reactions and the quality of
water. One of the most developed biological methods for assessing water quality using indicator species of
phytoplankton and phytobenthos was used — saprobiological analysis of the Pantle-Buck modified by Slade-
cek. The possibilities of studying the anatomical and morphological organization of the microscopic flora in
the educational process are evaluated. Species of hydrobionts were identified; a list of species inhabiting this
watercourse was also compiled. Indicator organisms were identified, the degree of organic contamination of
the studied watercourse was determined.

Keywords: degree of saprobity, saprobity index, phytoplankton, phytobenthos, saprobiological analysis of the
Pantle-Buck modified by Sladecek.

Ecological assessment of aquatic ecosystems using bioindication methods determines the state and func-
tioning of the integrity of aquatic ecosystems, which enables to adopt regularities in cases where deviations
from the normative indicators of the environmental situation are detected [1].

One of the relevant issues in bioindication methods is the study of algoflora as objects-indicators of the
state of the environmental water systems. The most common indicator feature is the floristic composition of
water organisms and its changes under the influence of any factors that violate the normal hydrochemical and
hydrological regime of water bodies (watercourses). At the same time, the use of different objects and param-
eters of the intensity of this effect on the reaction of aquatic organisms to changes in the regime of hydrobio-
cenoses has not thoroughly investigated. The integrated approach to the use of different methods for assessing
the state of the aquatic environment is not sufficiently used [2]. At the same time, algal flora is a very conven-
ient object for bioindication of the state of aquatic ecosystems, as it makes optional (or often complements)
the use of expensive and time-consuming physical and chemical methods of analysis of environmental param-
eters; reflect and record the rate of changes occurring in the environment [3].

Algae that are bioindicators of pollution, due to the impact of certain factors, exhibits different degrees
of intensity of the response in the form of dominance or partial or complete disappearance. In our opinion,
there is a direct relationship between the intensity of the reaction of algae-indicators and water quality.

Thus, the analysis on methods of environmental assessment of aquatic ecosystems shows that algal flora,
which is popular among many researchers as bioindicators to distinguish the advantages or disadvantage of
hydrobiocenosis, can be easily applied in assessing water body.

The objects of the study: phytoplankton and phytobentos of some areas of the Bookpa river (positioned
in the South-Eastern part; the Karaganda state zoo area).

The species diversity of invertebrates of the watercourse enables to determine the degree of saprobity, as
an ideal material for research. The study was conducted from January to December 2017.

During the microscopy of the river bend sections of the Bookpa river, algal flora species that derived
from 5 genera belonging to the Bacillariophyta.

Caloneis (Fig. 1). The cells are single, in the preparation usually lie on the side of the leaf. Shell with a
rectangular belt. The leaves are linear, lanceolate or elliptical, sometimes with wavy edges. The ends are usu-
ally rounded. The seam is slit-like (there is on both wings), straight, Central. Caloneis species which are found
in benthos of fresh and brackish water bodies.
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Figure 1. Caloneis amphisbaena (x160) [Author’s photo]

Fragilaria cells are collected in ribbon-like or comb-like colonies, in which the cells are connected by the
entire surface of the valves or only their extended part (Fig. 2). Cells usually lie in the preparation from the
side of the girdle. Two chloroplasts, lamellar. The shell from the side of the belt is linear or spindle-shaped.
Leafs are linear, linear-lanceolate or elliptic, sometimes extended in the middle part.

Fragilaria species are found in the plankton of fresh and brackish water bodies, on wet rocks and mosses,
among fouling, in raids on underwater objects. Feed on phototrophic. It is specified by propagation of cell
division [4].

Figure 2. Fragilaria sp. (x160) [Author’s photo]

The algae cells Melosira, having the form of a short cylinder bond slime in filamentous directly to the
colony (Fig. 3). Usually the cells lie on the medieval side of the girdle. Chloroplasts are small, lamellar, located
in the peripheral cytoplasm. The shell with a cylindrical belt. Fold bend deep, structural. Sashes are round, flat
or convex, covered with small spines or granules.

Melosira species are found in the plankton and benthos of freshwater bodies and seas. It feeds photo-
trophic, propagated by longitudinal cell division. They may cause «blooming» of water.

Figure 3. Melosira varians (x160) [Author’s photo]

Pleurosigma salinarum cells are S-shaped (Fig. 4). At high magnification on the sash visible small oblique
hatching. Algae of this kind live on the bottom both in continental brackish waters and in the seas. They feed
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phototrophic, reproduce by longitudinal cell division. Quite widespread in the waters of our country. The
structure fold pleurosigma geometrically correct and, as surirella, drugs pleurosigma used to assess the optics
of the microscopes.

Figure 4. Pleurosigma salinarum (x160) [ Author’s photo]

Synédra cells are single, narrow linear or linear-lanceolate, from the leaf — with pointed ends, from the
belt — rectangular, free-floating or attached to the substrate by one of the ends (Fig. 5). Rarely cells form
bunchy-fan-shaped or bunchy-stellate colonies.

Synédra species are found in the plankton of still and slowly flowing waters, among fouling on large
aquatic plants, including green algae. Feed on phototrophic. Multiply by dividing cells in two. Widespread
species [5, 6].

Figure 5. Synedra ulna (x160) [Author’s photo]

Conclusion

1. Algoflora of the watercourse was represented by 1 Department, 3 classes, 5 genera, 5 species.

2. The indicator species of hydroflora are 3 species of algae; the most significant are representatives of
the Bacillariophyta (Caloneis amphisbaena, Melosira varieties, Synedra ulna).

3. According to the saprobiological analysis, the river areas according to the trophic status are: for the
Bookpa river — to B-a-saprobic (3—4 class of water quality — organically «moderately polluted») according
to the degree of saprobity by Pantle-Bucca (phytoplankton, phytobenthos).

Cepus «buonorusa. MeguuuHa. Meorpacus». Ne 3(95)/2019 43



V.S. Abukenova, Zh.Zh. Blyalova, M.Zh. Blyalova

References

1 AnekceeB B.B. Cucrema oneHkr KadecTBa BOJHBIX OOBEKTOB II0 KOMIUICKCY THAPOOHOIIOTMIECKUX MOKa3aTesled Ha TeOnH-
(dopmannoHHOH ocHOBe [DnekrpoHHbIH pecypc] / B.B. Anekcees, E.I'. I'pununa, H.U. Kypakuna, A.A. Mununa // HagexHocTs 1
kauectBo: Tp. mexnayHap. cumn. — Pexum noctyma: KubGepJlennuka: https://cyberleninka.ru/article/n/sistema-otsenki-kachestva-
vodnyh-obektov-po-kompleksu-gidrobiologicheskih-pokazateley-na-geoinformatsionnoy-osnove

2  WM3zotos A.A. Hcnonb3oBaHue BHICIIMX BOAHBIX PACTEHUH KaK HHIMKATOPOB COCTOSTHHMS OKPY>KaromIel cpelibl: aBToped. JuC. ...
kaHz. 6non. Hayk. Crrenr. 03.00.16 — «Oxonorus» / A.A. U3otoB. — Kamyra, 2003. — C. 23.

3 Becmno3BoHOUHBIE )KUBOTHBIE. — [DIIEKTPOHHBIH pecypc]. Pexxnm mocryna: http://www.za-hoper.ru/Nickel.pdf

4 3abenun M.M. Omnpenenurens npecHoBoaHbIX Bogopocieid CCCP. — Bein. 4. JluatomoBsie Bopopociau / M.M. 3abenus,
N.A. Kucenes, A.U. [Ipomkuna-Jlapenko, B.C. lllemykoBa — M.: CoB. Hayka, 1979. — 752 c.

5 Amnucumosa O.B. Kpatkuii onpenenutens poxoB Bogopocieii: yued. moc. / O.B. Anucumona, M.A. I'onono6oBa; oz pex.
B.M. I'aBpuiioBa. — M.: YHusepcurer, 2006. — 159 c.

6 TypeBuu A.A. IIpecHoBoAHBIC Bogopociu (onpexaenurtens) / A.A. I'ypesuu. — M.: [Ipocseenue, 1966. — 112 c.

B.C. Abykenoga, K. K. bisimoa, M.K. BisimoBa

Bbykna e3eHi 3eprTe/ieTiH aliMaKTapAbIH (PUTOIIAHKTOH
KOHe GUTOOEHTOCHIHBIH TYPJIIK KYpaMbl

Makanaza agproduopa MUKPOCKOMUSIIBIK OKUIAEPIHIH TYPIiK KypamMbl OOMbIHIIA Cy HbICAHIAPBIHBIH Calpo0-
TBIK JJOPEKECIH aHBIKTAY YIIiH OMOJIOTHSUIIBIK SHiCTEep IiH KOJIIaHy THIMALTIT Typajbl MaTiMEeTTep KeITipireH.
Bangsipnap cy sxoxxyHenepiniH 3K0JIOTHSUIBIK KaFJalibIH OHOMHANKANUsIIAY YIIiH 6Te BIHFAilIb HhICAH OOJIBIIT
ecenrenesi, cebedi oap KEIMOAT JKoHE KOl eHOCKTI (DU3HKa-XUMUSIIBIK SHiCTepiH KOJJaHybIH MiHAETTI eMec
(memece ki TEK TOJIBIKTHIPATHIH) OOJIBIN XKacalabl; KOpIIaraH opTana OOJBII KaTKaH e3repicTeplii kepcerei
JKOHE COJI ©3TepPICTep/iH KbUITaMABIFEIH Tipkeiini. durornapobuonTTap actany OHOMHANKATOP OOJIBII Ta-
ObL1a/Ibl, COHBIMEH KaTap oJiap illiHapa HeMece TOJIBIK )KOFalybl TYPiHJe KOPIIAFaH OPTAaHbIH BIKMAJ €Ty He-
Mece e3re e (aKTOpIap/AblH TaHBITyFa dPTYPIli JKayal PeaKUUSICHIHbIH KapKbIHABUIBIK IOPEKECIH KOPCETTI.
ABTOpJIapABIH OMbIHIIA, OaNABIPIAP-UHAMKATOPIIAP KAPKBIHIBLUIBIFBI PEAKIMA MEH Cy Canachl apachIHAAFbI Ti-
KeJiel Toyenaitik 6ap. OUTOMITaHKTOH jKoHe (HUTOOSHTOC MHINKATOPIIBIK TYPIEP i MaiiiananaHblll, Cy HbICaH-
JIapABIH YKOJOTUSUIBIK YKaFIaiblH Oarayiay YIIiH €H MBIKTBI OMOJIOTHSUTBIK dicTepaiH 0ipi — Cliagedek Mou-
¢uxanusceiaaars! [lantine Bykk oxici Konpanburad. [ mapoOHOHTTapABIH TYpIiepi 3epTTeIlil, HHIUKaTOPIIBIK
ar3aJIapBIHBIH Ti3iMi JkacalFaH. 3epTTEIICTiH Cy HEICAHBIHBIH OPTaHUKAJIBIK JTaCTaHy JICHTeill aHBIKTaJIFaH.

Kinm coe30ep: canpoOTHIK 1opeske, canpoOTHIK HHAEKCI, GUTOIIaHKTOH, puTodentoc, Crageuek Moxuduka-
uusiceinaarsl [lantine-Bykk oxici 6oiibIHIIA canpOOHOIOTHSUIIBIK TATAaY .

B.C. Abykenoga, K. K. bisimoa, M.K. Bisimoa

Buaosoii coctaB (pUTOIVIAHKTOHA U (pUTOOEHTOCA
HCCJIeYeMbIX YY4ACTKOB peKku bykmbl

B crarbe npuBenens! ceneHust 00 3G HEeKTHBHOCTH GHOIOTMIECKUX METOIVK ONPEAEIICHUS CTETICHU Canpo0-
HOCTH BOJHBIX OOBEKTOB 10 BHIOBOMY COCTaBY MHKPOCKOIIMYECKHX IpECTaBUTENEH BOJHON aIbrogiophL.
Bonopocnu sBIsIIOTCS 049€Hb YIOOHBIM 00BEKTOM IJIsl ONOMHIUKAIIMY COCTOSIHUSI BOTHBIX 9KOCHUCTEM, TaK Kak
OHH JICTIAI0T HEeoOA3aTeIbHBIM (MJIM YacTO JAOMOJIHAIOT) HPUMEHEHHUE JOPOTOCTOSAIMX U TPYIOEMKHX (U3UKO-
XMMHUYECKUX METO/IOB aHa/N3a TapaMeTPOB OKPYIKAIOIIEH CpeJibl; OTPaXxatoT U PUKCHPYIOT CKOPOCTh MPOUC-
XOUIIIUX B OKpY’Karolleil mpupoaHoil cpene nsmeHeHUd. OUTOrHaApOOHOHTHI, SBISIOIIUECS OHOMHIUKATO-
pamH 3arpsi3HEHUs], B CUILY BO3JICHCTBHS TEX WM MHBIX (PAKTOPOB, MOTYT MPOSBIATH PA3JIMYHYIO CTEHEHb HH-
TEHCHBHOCTH OTBETHOH peakiuu B BUJE JOMUHUPOBAHUS MO0 YaCTHYHOTO MIIH MOJTHOTO Hcde3HoBeHus. Ilo
MHEHHIO aBTOPOB, UMEETCS IpsiMas 3aBUCUMOCTb MEXy UHTEHCUBHOCTBIO PEaKIUU BOAOPOCICH-UHIUKATO-
POB U KauecTBOM BoJbl. Vcrons30Ban oauH 13 Haubosee pa3padOTaHHBIX OMOJIOTHYECKHX METOJIOB OLCHKH
Ka4ecTBa BOJIBI C HCHOIB30BaHUEM HHIUKATOPHBIX BUAOB (PUTOINTAHKTOHA U putodenToca — merox [antie-
Byxka B momudukannu Crnagedexa. OneHeHbl BO3MOXKHOCTH H3YUSHUS] aHATOMO-MOP(OIOTHYECKON OpraHu-
3allMM MUKPOCKOIIMYECKOit (I1opsl B ydeOHOM npouecce. OnpeeneHbl BUAbl THAPOOHOHTOB, a TAKXKE COCTAB-
JIEH CITHCOK BUJIOB, HACEISIOMINX JaHHBIN BOJOTOK. BBISBICHBI HHAMKATOPHBIE OPTaHU3MBI, ONPEIENeHa CTe-
TIeHb OPTaHUYECKOI! 3arPsI3HEHHOCTH HCCIIEyEMOTO BOJOTOKA.

Knioueswie cnosa: crenenb canpoOHOCTH, HHICKC CallPOOHOCTH, GUTOIUIAHKTOH, GUTOOEHTOC, CarpOOHOIOTU-
yeckuii anany3 1o Ilantine-bykky B Mogudukanum Cranedexa.
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Onpenesnenne cojieycTOHYUBOCTH puca noceBHoro (Oryza sativa)
B YCJIOBHUSIX OPOIIAEMOro0 3emMilefe st AJIMATHHCKOM 00J1acTH

B craTbe n31105KeHBI pe3yIbTaThl OLIEHKH COPTOB pHica rnmoceBHoro (Oryza sativa) Ka3aXxCTaHCKOH, POCCHICKON
Y MPAHCKOH CEJIEKIMH Ha PA3HOKAUYECTBEHHYIO COJICYCTOHYUBOCTD JIaO0PaTOpHBIM MeTo1oM. [IpuBeieHs! pas-
JIMYUS MEXy COPTaMHU I10 ITOCEBHBIM KadecTBaM: Ja00paTOPHOH BCX0XKECTH, YUCTOTE ceMsH, Macce 1000 3e-
pEH U MoKa3aTeNnsiM JJabOpaTOPHOH COJeyCTOHYMBOCTH CEMSH: 10 KOJMYECTBY IPOPOCUINX CEMSH, JUIMHE M
Macce KOpHel B 3aBUCUMOCTH OT THIIa 3acojieHHs (Cynb(aTHOE, XJIOpHIHOE, conoBoe). 1o MoceBHbIM Kaue-
cTBaM Ham0oJee BBICOKMMH MOKa3aTeNIsIMUA XapaKTepH3yeTcs cOpT HpaHckoi cenexuun Tapomxomremu. I1pu
BBICOKMX KOHIIEHTPAINIX COJIeH ceMeHa HCCIeJyeMbIX COPTOB pHca MOCEBHOTO HE IPOPOCIH NIPH XJIOPHIHOM
3aCOJIEHHH TIpH KOoHIeHTpanuu 6onee 0,7-1,3 1/, npu cynsdataHom — Goneel,0 1/, mpu cogoBom — Goree
2,5 r/n. Ha ocHOBaHMM IIPOBEJICHHBIX JIAOOPATOPHBIX HCCIICIOBAHUT YCTAaHOBJIEHO, YTO OOJIee BEICOKOH cole-
YCTOHYHBOCTBIO IPH XJIOPUIHOM M COJOBOM 3aCOJCHMAX OTIIMYaeTcs copT «TapoMxomemm; pH cyibdart-
HOM 3aCOJICHHH — COPT «3aps», U cHOPMYJIMPOBAHbl PEKOMEH/ALUHU 10 BBIPALMBAHHUIO COPTOB Pa3HOIil ce-
JIEKLMH JUIS YIOBJIETBOPEHHS IOTPEOHOCTEH BHYTPEHHET0 36PHOBOTO PHIHKA U 9KCIIOPTA PHCA.

Knioueswvie cnosa: coneycTroianBOCTb, PUC, COPT, Ta00PATOPHBII METO, TUIT 3aCOJICHUSL.

Beeoenue

Ha 3emMHOM mape 0K0JIO 4E€TBEPTH IOYB CEIbCKOXO035IICTBEHHOIO HA3HAUCHUS B PA3HOU CTENEHH 3aco-
JIeHBI, U, 10 mporHo3am, k 2050 r. ux moxst coctaBut 6oiee 50 % Bo3aenmsiBaeMbIx Tepputopuid. Ilmomans
3acoJIeHHBIX 1ouB B KazaxcraHe (B TOM YMCIie COIOHIEBATHIX, HIETOYHBIX TOYB M COYETAHHA C APYTUMHU O~
BamH) coctaisier 111,55 mnn ra, uinm 41 %, ot Beeit Tepputopun ctpansl. OpolaeMsle IOMAAN, TOABEP-
JKEHHBIC 3aCOoJieHUT0, cocTaBmin 404,3 THIC. Ta M pacCIIOIOKEHBI, B OCHOBHOM, Ha I0OT€ CTpaHsI [1].

B ycnoBusix coneBoro crpecca 3aMeAIsETCs pOCT PACTEHUM, HapyIIaeTCsl BOJHBIN PEXUM U MOHHBIN TO-
Me0CTa3, COKpaIaeTcs IIomans GOTOCHHTE3UPYIOIIEH TOBEPXHOCTH, CHIXKAETCS MPOAYKTUBHOCTD CEIIBCKO-
XO34HCTBEHHBIX KyJBTYp. B CBsI3M ¢ 3TUM, H3yUeHHE COJICyCTONIMBOCTU KYJIbTYPHBIX PACTCHUN UMEET O0Ib-
[I0€ MPAKTHYECKOe 3HAYCHNE I MONYYeHNS YCTOWIMBOTO YpOXKas Ha 3aCOJICHHBIX 1ouBax [2—4]. YV ogHuX
pacTeHHH CBOMCTBO BBICOKOHM COJIEYCTOMUMBOCTH COBMEIAETCS C HU3KOM MPOTYKTUBHOCTBIO, Y APYTUX — C
OTHOCHTEIHHO BBICOKOW. /{7151 CeIhCKOXO3SHUCTBEHHOTO MPOM3BOJICTBA MPEACTABISIIOT IEHHOCTh PAaCTeHMS,
COBMEUIAIOIINE CBOWCTBA COJICYCTOMYHUBOCTU U YPOKAHHOCTH.

CornacHo knaccu(pKalnuy CONeyCTOMYMBOCTH pacTeHUH, pazpadotannoii BUP, Buas! 31ak0BBIX pacTe-
HUH pacroiararoT 110 CTENEHH YCTOMUMBOCTH K 3aCOJIEHHIO B CICAYIOIIUI HUCXOAAIIUN PsA: KUTHAK > BOJIO-
CEeHell > KOCTep > MbIpeit > KOXHUA > SYMEHb > MIIEHHIIa > PUC > OBEC > COPro > Mpoco > KyKypy3a [5, 6].
Boiee BBICOKYIO, B 1IENTOM, TOJIEPAHTHOCTD 3TAKOBBIX YUEHBIC OOBSICHSIOT TEM, YTO IIEHTPAMH IIPOUCXOKACHUS
1 (OPMHUPOBAHUS MHOTHX M3 HUX (IIIEHHUIA, STUYMEHb, OBEC, PUC, IIPOCO, COPro) SBISIOTCS apUIHbBIC PaOHbBI
Cesepnoii Adpuku u FOro-Boctounoit A3un, oTJIM4aronyiecs 3HaYUTENEHBIM PaCTIPOCTPAHEHUEM 3aCOJICH-
HBIX TOYB. J[JTMTENbHAS SBOJIONMS M MHOTOBEKOBAs KYJIbTypa 3JIaKOB B OTHX paiiOHaX CHOCOOCTBOBAIIU OT-
0opy Hanbosee yCTOWYMBBIX K 3aCOJICHHIO (DOPM PAacTeHMH M 3aKpEIUICHHIO B IOTOMCTBE 3TOrO IpHU3HAKa
[7-9]. Paznuums ToepaHTHOCTH K a0HOTHYECKUM CTPECCcaM, B TOM YHUCIIE U K 3aCOJICHHUIO, UMEIOTCS HE TOJIBKO
MEXIY Pa3IMIHbIMHU BHIAMHU CEJIbCKOX03IUCTBEHHBIX KYJIBTYpP, HO U MEKIY COPTaMH OJHOM M TOH )K€ KyJIb-
Typsl. [Ipruem, yem Gosee OOLIMPHBIN apeas 3aHUMAeT BO3/EIbIBAEMbIN BU PACTEHUH, TeM OOJIbILe aMILIH-
TyAa pa3iIndyuil MEXIy COPTAMH 3TOTO BUJA IO CTENEHU YCTOMYMBOCTH K cTpeccy [10-12].

B Kazaxcrane puc BeipamuBaroT B Ke3pimopauHckoit, Anmatuackol, KOxkao-Kazaxcranckoi 00macTsix.
B AnmaTrHCKO#H 00JIaCTH MO PUC OTBeACHO mouTH 11,5 ThIC. rekTapoB. Y Ka3aXCTaHCKUX arpapHeB XOPOIIo
3apEKOMEHIOBAJIN TaKUE POCCUICKUE copTa puca, Kak «Pamany, «IHTape», «HoBaTtop», «JIugep». B Anma-
TUHCKOH 00nacTH paiioHuposaHo 30 cOpToB prca, KOTOPbIC BKJIIOUEHBI B IEPEYEHb COPTOB, JOMYLIEHHBIX K
HCIIOJIb30BaHUIO, IpUYeM 16 U3 HUX — Ka3aXCTAaHCKOW CEJICKIUH, 9 — POCCUHCKON H ellle 5 — y30eKCKOM.
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Yuenbimu Koizputopauackoro HUW BeiBeieHBI U palOHUPOBaHBI CEMb COPTOB puca. ATpOPUPMEI perHoHa
Pa3MHOXWJIM W YCIIENTHO BBIPAIMBAIOT Takue coprta, kKak «Kasz-Ep-5», «Kaz-Ep-6», «Aificayne», «3aps».
Mexny Kazaxcranom u Mpanom noanucano CornameHue o paciimpeHnt IBYXCTOPOHHETO COTPYAHUYECTBA
B 00J1aCTH CENMBCKOTO X035CTBa, 0COOCHHO B 00JIACTH BhIpAIlMBaHMS MPOAYKTOB 3a npeaenamu Mpana. Ilo-
3TOMY PHCOBOIYECKHE X03sicTBa Ka3axcTana Havay MporM3BOACTBO HPAHCKOTO puca s dKcropTa B Mciaam-
ckyto PecniyOnuky.

B nacrosiee Bpems QakTHUeCKH HE OPTaHU30BaHA OLEHKA COPTOB HAa YCTOMYMBOCTH K HEOIArompusr-
HBIM (paKTOpaM 3aCOJCHHBIX TI0YB, XapaKTePU3YIOLINXCS psioM crieruduyeckux ocodbennocreit. [Ipu opra-
HU3AIMH CENIEKIMOHHON paboThl COPTOYYACTKH, KaK MPABUIIO, PACIIONATAIOTCS Ha MYUITUX MOYBax, KOT/Ia 1Mo
paiOHUPOBAHHUIO OHHU JIOJDKHBI XapaKTepU30BaTh 3aCOJICHHbBIC TOYBEI. [10100p U co3/1aHle COPTOB pHca Mo-
CEBHOT0, aIalTHPOBAHHBIX [UIA TI0YB C KOHKPETHBIMH XapaKTEPUCTHKAaMH, TIO3BOJIAT 3 (PEKTHBHEE UCIONb-
30BaTh IUIOIOPOANE PA3NIUYHBIX THUIIOB ITOYB, YTO CYIIECTBEHHO MOBBICHT YPOKaWHOCTB ATON KyNIbTypsl. [1o-
3TOMY IIeSTb MCCIIEOBAaHUS HANpaBieHa Ha OIMpEAeJieHHe Pa3HOKAYeCTBEHHOW COJEYCTOWYMBOCTH COPTOB
puca oceBHOro «Oryza sativay B 1a0OPaTOPHBIX YCIOBHUAX IS OPOIIAEMOro 3emieiennst ATTMaTHHCKON 00-
JIACTH.

Mamepuanvi u Mmemoowt ucciedosanus

OOBeKTaMy HCCIIeOBaHMS CIIYKHJIM TP COPTa prca MOCEBHOTO: Ka3aXCTaHCKON CEJIEKLIUH COPT «3aps»,
poccUiicKOil cenekimu copT «SIHTapb» U upaHckoit — coptT « Tapomxorniemuy. [1o mepuoy co3peBanus copTa
puca moceBHOTo «3apsi» U «TapoOMXOIIeMn» OTHOCITCS K paHHECIENbIM, a COPT «SIHTaph» — K CpeHecte-
meiM (puc. 1).

Japs

Pucynox 1. Mccnenyemsie copra puca moceBHOro

Omnpenenenue coaeycTOHYMBOCTY MPOBOAMIIN JIAOOPATOPHBIM METOJOM IO IPOPACTaHHUIO CEMSH Ha CO-
JIEBBIX PacTBOpax. DTOT METOJl OCHOBAH Ha BHICOKOH CTETIEHH KOPPEISILMN MEKAY BETMUYNHON CHIKECHHS KO-
HEYHOTO YpoyKast 3epHa [P 3aCOJICHUH ¥ pa3MepaMi TOPMOKEHHS y HUX POCTOBBIX POLIECCOB B TEX XKE YCIIO-
Busax [13]. OTo maeT BO3MOKHOCTH OOBEKTUBHO CYAUTH O CPABHUTEIHHON COJIEYCTOWYHBOCTH COPTOB yKe Ha
paHHUX 3Tanax oHToreHesa. [Ipu ATOM HaZO YUUTHIBAaTh, YTO B MOJIOJJOM BO3pAcTe COJNCYyCTOMYMBOCTh PacTe-
HHI O/THOTO 1 TOTO e COpTa HanboJsee HU3Ka, a ¢ BO3PAacTOM OHA 3aKOHOMEPHO U CYIIECTBEHHO TOBBIIIACTCS
[14]. D10 xapakTepHO I BCEX PACTEHHU U OTHOCUTEIHHBIE Pa3INynsl YPOBHEH COJIEyCTONYNBOCTH y Pa3HBIX
COPTOB COXPAHSETCS B TEUEHHE BCEI'O OHTOICHE3a.

s onbiTa ObUTH OTOOPAHBI 3A0POBBIE, HOPMAIBHO BBHIIIOJHEHHBIE ceMeHa, 00paboTaHHBIE PACTBOPOM
¢dopmanmna (1 Mt Ha 300 MIT BOZIBI), IPEMATCTBYIONINM 3aINIECHEBEHHIO CEMSH (pHC. 2).

Pucynok 2. 3aknanka 1a00paTOPHBIX OIBITOB IO U3YUIECHHIO PA3HOKAYECTBEHHOMN COJICYCTOMYMBOCTH
HCCIIElyeMbIX COPTOB PHUCA OCEBHOTO
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st onpeznesnenus coleyCcTOHUYMBOCTH CEMSIH pUca UCTIONIb30BATU COSMHEHUS HATPHEBOM COH: XJIOPU
HaTpUs Wik XJI0pucThiii Hatpuit (NaCl) — HaTpueBas cOJib COJITHOM KUCIIOTHI; CYJIb(haT HATPHSs, CEPHOKHUCIIBIN
Hatpuii, Na,SO4— HaTpueBas colb CEPHOI KUCIIOTHL, KapboHaT HaTpus Na,COz; — HaTpueBas Cob yTOJIbHON
kucinoTel. PactBoper coneit NaCl, Na;SO4 n Na;CO3 Obiiv IpUrOTOBIIEHB! HA AWCTHJUIMPOBAHHOM BoJe U
BapbUPOBAIH B pasHbIX KoHMeHTparusax oT 0,40 mo 4,0 r. Cemena puca MOMEMAIH B CTCPHIIbHBIC YaIKH
ITerpu mo 10 mTyk ¥ 3ayIMBa pacTBOPOM COJIH. B kauecTBe KOHTpOIIS (6€3 3aCOJICHUS) UCITOIb30BAIH JIH-
CTHWJUIMPOBaHHYI0 BoAy. [IpopamuBanue npoBoIWIN B KITUMaTHUECKON kKamepe npu ¢ =22 + 2 °C B TeueHue
Heznenu. ExkeTHeBHO OCYIIECTBISUIN MOJACYET YUCa MPOPOCHIMX CEMsH (JUIMHA POCTKA B MOMEHT IO/CYETa
TOJDKHA OBITH HE MEHee 5 MM). DKCIIEpUMEHT IIPOBENICH B TPEXKPaTHOM MOBTOpHOCTH (Tabdm. 1).

Taonuma 1

Kox—meHTpamm coJiei aist NMPOBEICHHUS ONBITOB C COPTAMHA pHCAa ITOCEBHOTO

KonnenTpanus coset, 1/
Ne obpasuos NaCl Na;SO4 Na,COs

1 0,3 1,0 0,1

2 0,5 1,5 0,15
3 0,7 2,0 0,20
4 0,9 2,5 0,25
5 1,1 3,0 0,30
6 1,3 3,5 0,35
7 1,5 4,0 0,40

Pesynomameoi

Pesynbrathl onpenenenus 1ab0paTopHON BCXOXKECTH M YACTOTHI CEMSH IIOKA3aJIH, YTO BCXOKECTh CEMSTH
JOBOJILHO BBICOKasl y HpaHcKoro copTa «Tapomxomemm» (90 %), HE3HAYUTEILHO HIKE BCXOKECTh Yy COPTOB
3aps» (70 %) u «SaTaps» (80 %). Uncrora cemsH konebanack B npeaenax 91,0-99,0 %. [Ipu 3rom HaMeHb-
IIasi YUCTOTa CEMSH OKa3anack y copTa «3aps» (91,6 %). Ilo macce 1000 3epen Oosiee BBICOKUM MTOKa3aTeIeM
xapakrepusyercst copT «SuTape» (31,6 T), HE3HAUNWTEIHHO YCTyHaeT COPT HMpaHCKOW cenekiuu «Ta-
pomxoriemu» (29,8 T), HaUMEHBIINH BeC UMEH ceMeHa copTa «3aps» (27,4 r) (tadm. 2).

Tabnuma 2

JlaGopaTopHasi BCxoxkKecTb, YucToTa U Macca 1 000 3epeH ceMsiH U3y4aeMbIX COPTOB puca

Ha3Banue copra JlaGopatopnas ?)CXO)KGCTB Uucrota 3epeH, % Macca 1000 3epen, T
cemsH, %
3aps 70,0£1,2 91,6+1,3 27,4+0,5
SnTape 80,0+1.4 99,0+1,8 31,6+0,4
TapomxoiieMu 90,0+1,3 99,0+1,7 29,8+0,4

HecMmotpst Ha BBICOKYIO TaOOPAaTOPHYIO BCXOXKECTh CEMSIH, OOJBIIMHCTBO COPTOB MPOSIBIIAIOT HU3KYIO
MOJIEBYIO BCXOXECTh. TakuM 00pa3oM, MO MONYYCHHBIM JTaHHBIM U3 TPEX UCCIICIOBAHHBIX COPTOB IO MOCEB-
HBIM KauecTBaM OTJINYAETCS COPT UPAHCKON celeKnu « TapoMxomeMm.

Jlnist poBeIeHHsT BETETAIIMOHHBIX HCCIICJIOBAHUN B KIIMMATHYECKOM KaMepe Oblla pazpaboTaHa cxema
MMOCTAaHOBKY OIIBITA, BKITIOYAIOIIAs TPH COPTA PUCa TTOCEBHOTO PA3IMYHON CENCKIMH, TPU THUIIA 3aCOJICHUS:
XJIOpUJHOE, CYIb(paTHOE, COAOBOE IO CEMH KOHIICGHTpAlusAM colieBbix pactBopoB: NaCl ot 0,3 mo 1,5 r/m,
Na;SO40t 1,0 10 4,0 r/1, Na,COs o1 0,1 10 0,4 /1.

[Ipu XJI0pUIHOM 3aCOJCHUN CEMEHA MCCISIYEMbBIX COPTOB pHCa NPU BEICOKHMX KOHIICHTPAIUSX COJH HE
MPOpacTan: copT «3aps» Npu coaep:kaHuu conu Oonee 1,3 /i, copt «SuTape» — yxe npu 0,7 /11, copT
«Tapomxoremu» — npu 1,1 r/1. Y copta «3aps» HaOII0JaCTCs CHIYKECHHE BCX0XKECTH, OOIIIEeH IIMHBI KOPHEH
1 UX Macchl yoke npu koHnentpanud NaCl 0,3 1/, Ho nipu koHieHTparuu 0,5 1/ moka3aTeId He3HAYUTEIbHO
MOBBIIIAOTCS, YTO, BO3MOXKHO, CBSI3aHO C MOJIOKUTEBHBIM BIUSTHUEM HOHAa Na Ha 0OMeHHbIe mporecchl. Ce-
MeHa copra «SIHTapb» TEPSIOT BCXOXKECTh yike npu KoHieHTparuu NaCl 0,7 r/n, a npu koHuentpanuu 0,3 /i
HaOo1aeTes CHIKeHUe BexokecTH 10 40 %, obmelt minHbl kopHe# 10 51,1 % u ux maccsr 10 81,7 %. Ce-
MeHa copra «TapoMxolemMiy» OTIMYAIOTCS TEM, YTO COXPAHSIOT BCXOXKECTh Jlaxke Npu koHIeHTparuu NaCl
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0,9 1/, HO TakWe MoKa3aTenu Kak oOIIas JJTMHA KOPHEH M UX Macca 3HAYHUTENbHO CHUXarTes 10 13,8 % u
11,0 % cooTBeTcTBeHHO (pHC. 3).

120,0
100,0
K
80,0
ENaCl0.3
60,0 mNaCl 0,5
40.0 ENaCl0.7
200 - ®mNaCl 0,9
mNaCl 1,1
0.0
WNaCl 1,3
mNaCl 1,5
Kon-pompopocmix |O8mas anHHa KopHA % | O6maa Macca KopHA %o
ceMAH %o

Pucynoxk 3. TTokazaTenu coyieyCTOMIHMBOCTH PHCa IIOCEBHOTO COpTa
«3aps» (1), «SIarape» (2), «Tapomxomemny (3) npu xsnopuaaom 3aconerHnn (NaCl)

[Tpu cynbdaTHOM 3aCONCHUE HAMMEHEE YCTOHYMBBIMU MTOKA3aTEISIMU XapaKTePU3YeTCsl COPT «STHTaphy,
JUTSE KOTOPOTO yaKe Tipu KoHIeHTpanyu NaxSOs 1,0 /1 cemena He mpopociu. Y copTa «3aps» CylecTBeHHOEe
CHIDKEHHE TNOoKa3areseil HabmonaeTcs npu KoHIeHTpanuu NaxSO42,5 r/m (Bexoxkects 30 %, obmias anuHa
kopHeir 2,2 %, obmras macca xopuHerr — 0,3 %). Hdns copra «SHTape» camas HWXKHsISI KOHIICHTPALUS
Na,SO4 1,0 r/nc HebombIUM H30BITKOM CYJb(haT-HOHA B CyOCTpaTe TyOUTENILHO MOJICHCTBOBANIO HA TIPOpac-
tanue ceMsH. CemeHa copra «TapomxomemMmn» Takke 0Ka3aIuCh cl1ab0 yCTOHUMBEI K CyIb(aTHOMY 3acoe-
Huto U ipopactanue cemsH 20-30 % HabmromaeTcs ToNbKO pu KoHIeHTparmsx NaxSO4 1,0—-1,5 /i (puc. 4).

120,0
100,0
mK
80,0 l
mNa2S041.,0
60.0 1 mNa2S04 1.5
40,0 - ENa25042,0
20,0 - mNa2S0425
G
616 1 l mNa2S043.0
MNa2S043.5
1 2 3 1 2 3 1 2 3
mNa2S044.0
Kon-ponpopocunx | Odmas annHa KopHA % | O6maa Macca KopHA %o
ceMiaH %o

Pucynok 4. IlokazaTenu cojieyCTOHYUBOCTH pUca IOCEBHOTO COpTa
«3aps» (1), «SAurape» (2), «Tapomxomemu» (3) npu cynsparaom 3acoseHnu (NaxSO4)

ITpu comoBom 3aconienuu kouneHTparus Na,COs 2,5 1/71 sBiseTcst TyOUTENbHOM I BCEX UCCIICAYEMBIX
copToB puca moceBHOro. J{ist copra «3aps» konneHTparus Na;CO3 0,1 % cHmkaeT 1abopaTopHYIO BCX0XKECTh
10 50 %, a mokasaresnu pocTa KOPHEBOM cHCTEMbI MOAABISIIOTCS 10 36-29,8 %. [lns copra puca «SHTapb»
Takke koHeHTparus Na,COs 0,1 % cHmkaeT 1abopaTopHyI0 BCX0KeCThb 10 50 %, HO moKka3aTeu pocta Kop-
HEBOW CHCTEMBI KU3HECTIOCOOHBI B CpaBHEHHH ¢ KOHTpoJsieM Ha 48,3-53,4 %. A nns copra « Tapomxormemin»
COJIOBOE 3aCOJIEHUE TPU HU3KUX KOHIEHTPAIMAX HE BIMSAET Ha MPOPACTaHNE CEMSH U TIPU COJIEPIKAaHUH COJIN
0,1-0,20 r/n BcxoxecTs coxpansiercs 10 70—-80 %, a o0mas JyimHa U Macca KOpHEH CHIDKAIOTCS JIUIIb 110 67,3
u 10 75,2 % cooTBeTCTBEHHO (pHC. 5).

Cepus «buonorusa. MeguuuHa. Meorpacdus». Ne 3(95)/2019 49



A.C. baxtaynosa, M.®. >KakymkaHosa v ap.

160,0
140,0
120,0
100,0 =K
80,0 ENa2C030,1
T 3
60,0 HNa2C03 0,15
ENa2C030.2
40.0 Na2C030,20
ENa2C030,25
20,0
®Na2C03 0,30
0.0
Na2C030.35
Kon-onpopocunx | O6mas amiHa KopHa (O6mad Macca KOopHA %o
ceMiaH %o %

Pucynok 5. IlokazaTenu coneycTOHUYUBOCTH pUca IOCEBHOTO COpTa
«3aps» (1), «Sarape» (2), «Tapomxomemu» (3) npu comoBom 3aconermnn (Na,COs)

Raxnouenue

Ha ocHOBaHMH MONYYE€HHBIX NaHHBIX 10 JIAOOPATOPHBIM OMBITaM M aHAJIHM3a JIMTEPAaTypHBIX CBEIEHUI
WCCJICIOBAHHBIX COPTOB PHCa TTOCEBHOTO MOYKHO CHICIATh CIICIYIOIINE BBIBOIBIL:

1. 3 Tpex M3ydYeHHBIX COPTOB IO MOCEBHBIM KadeCTBaM OTIUYACTCS COPT MPAaHCKOHW cenekiuu «Ta-
pomxomemMu» (TaboparopHast BexoxecTs 90 %, uncrora 3epen 99 %, macca 1000 3epen 29,8 1). Paszpaborana
CXeMa MTOCTAaHOBKY BETETAIIMOHHBIX OMBITOB, BKIIOYAOIAS TPH COPTA PUCa IIOCEBHOT'O PA3IMYHON CEICKIUH,
TPH THUIIA 3aCOJICHHUS: XJIIOPUIHOE, CYJIb(ATHOE, COJ0BOE 10 CEMU KOHIICHTPAIHAM COJIEBBIX pacTBopoB: NaCl
ot 0,3 1o 1,5; Na,SO4 ot 1,0 fo 4,0; Na,COs ot 0,1 10 0,4 /1.

2. Ilpu XJTOpUIHOM 3aCOJIEHIH CEMEHA HFICCIIeTyeMbIX COPTOB pHCa MPU BBICOKHX KOHIIEHTPAIUSIX COJIH
HE MpopacTaiu: copT «3aps» Npu coaepkanuu conu donee 1,3 /1, copt «SnTaps» — yxe npu 0,7 /1, copT
«Tapomxormemuy» — 1ipu 1,1 /1. Tlpu cynbpdaTtHOM 3acolieHHM HAUMEHEE YCTOWYMBBIMH TTOKA3aTEIsIMH Xa-
pakTepHU3yeTCs COPT «SIHTaphy, IIT KOTOPOro yxe mpu KouneHrparuu Na,SO4 1,0 1/1 ceMeHa He MPOpPOCIH.
[Tpu comoBoMm 3aconenun koHueHTpanus NaxCO; 2,5 r/n sBnsercst ryOUTeIbHOW KOHIEHTpAaLUeH Il BceX
HCCIICyeMBIX COPTOB puca nmoceBHOro. CoJ0BOE 3aCOJCHHE NMPH HU3KUX KOHIICHTPAIUSIX HE BIUSCT HA MPO-
pactanue ceMsH « TapomxorneMm» u 1pu copepskanun conu ot 0,1 10 0,20 1/ BCX0XKECTh COXPaHSIETCS 110
70—-80 %, a o01mas aTuHa U Macca KOPHEW CHIDKAIOTCs JiiTh 10 67,3 u 10 75,2 % COOTBETCTBEHHO.

3. CpaBHUTEIBHBIN aHAIH3 ITOKa3all, 9TO 0O0Jiee BRICOKOW COJICYCTONYNBOCTHIO TIPU XJIOPUIHOM 3aCOJIe-
HUM oTimdaercs copt « Tapomxomemm» (ipu korneHTpanuu NaCl 0,7 r/n — naboparopHas BcxoxecTb 90 %,
obmias yiHa U Macca kopaerd — 20,7 %, 24,8 %); npu cyiab(aTHOM 3acoNeHUU cOpT «3aps» (MPU KOHIEH-
Tparmu Na,SO4 2,0 r/m — nabopaTtopHas BcxoxkecTs 50 %, obmas qmHa u Macca kopHeit — 5,0 %, 4,0 %);
IIpH COI0BOM 3acojicHuH copT « Tapomxommemuy» (rpu korieHTparmu Na,COs 0,2 r/m — nabopatopHasi BCXO-
xkecTthb 90 %, obmras amrHa U Macca kopaeid — 20,7 %, 24,8 %).

Ha ocHoBaHMM TPOBEICHHBIX UCCIICOBAHUN PUCOBOJYCCKUM XO3SHCTBAM PEKOMEHYCTCSl BHIpAIUBa-
HUE copTa puca «3aps» Ka3axCTaHCKOH CENIeKIIUH, IS yIOBJICTBOPEHUS OTPeOHOCTEH BHYTPEHHETO 3EPHO-
BOT'O pbIHKA, ¥ copTa puca « TapoMmxorieMu» — JjIsl IKCIIOPTHOM MOCTaBKHU 3epHa Mpany.
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A.C. baxraynoBa, M.®. )KakymxkanoBa, A. Kambaposa, M. flnura

AJMAaThI 00JIBICBIHBIH CYapMaJIbl eriHIILTIK JKaF1aibIHAA ericTiK KYPIilTiH
(Oryza sativa) Ty3¥a TO3IMAIJIITIH AaHBIKTAaY

Makanana Kazakcran, Peceit xone Mpan cenekuunsicbinbiH erictik (Oryza sativa) Kypilll CYpbINTapbIHbIH 3epPT-
XaHaJbIK 9IICTICH SPTYPJIi camaarbl Ty3Fa Te3iMainikke Garanay HoTmwkenepi 6asunanran. CeOy camacbl 60-
HBIHILA CYPBINITAp apachHa albIPMAIIBUIBIKTAP KEITIPLUIreH: 3epTXaHaNIbIK OHTILITIT], TYKbIM Ta3aibiFbl, 1000
JIOH Maccachl JKOHE TYKBIMJApABIH 3epTXaHANBIK Ty3Fa TO3IMJIUIK KepceTKimTepi: Ty34aHy TypiHe Oaiima-
HBICTBI (Cynb(ATThI, XJIOPHATI, CONAIBIK) OCKCH TYKbIMAAPABIH CaHbI, TAMBIPABIH Y3bIHIBIFBl MCH CAJIMaFrhbl.
Ericrik camackl G0#bIHIIIA €H KOFapbl KOPCETKILITEPIMEH HPAH/BIK CENICKIUSHBIH COPTHI « TapOMXOLIEMU» CH-
HaTTajIgbl. 3epTTEiHIN OTHIPFAaH KYPIll CYPHINTAPBIHBIH TYKBIMIAPHI XJIOPUITI TY3/aHy Ke3iH/e KOHIEHTpa-
tusics 0,7—1,3 r/n-nen apThiK, cynbdarTsl xkxaraaiina — 1,0 1/71-1eH apThIK, cosia Ke3inae — 2,5 r/11-1eH apThIK
TY3Iap/IbIH )KOFaphl KOHIICHTPALMACHI Ke3iHe ecrei Kauusl. JKypriziinreH 3epTxaHalibIK 3epTTeyJIep Herizinae
XJIOPUATI )KOHE COJa TY3JaHy Ke3iH/e jKOFapbl Ty3ra Te3iMainiriver « TapoMxomeMu» epeKiieneHei; cyb-
(barThI Ty3/1aHY Ke3iHae «3apsh» CYpBIIbl aHBIKTAIBI )KOHE 11IKi aCTBIK HAPBIFBIHBIH JKOHE KYPIilll SKCIOPTHIHBIH
KaXKeTTUTIKTePiH KaHaFaTTaHIbIPY YIIiH 9PTYPIIi CENEKINs COPTTAaphIH OCipy OOMBIHIIA YCHIHBICTAP TYKBIPHIM-
JAJIIbL.

Kinm co30ep: Ty3ra TO3IMAUIIK, KYPIIl, COPT, 3epTXaHAJBIK dMiC, TY3aHy TYpJiepi.

A.S. Bakhtaulova, M.F. Zhakupzhanova, A. Kambarova, M. Janiga

Determination of salt tolerance of rice (Oryza sativa)
in irrigated agriculture of Almaty region

In the article the results of evaluation of varieties of rice (Oryza sativa) of Kazakhstan, Russian and Iranian
selection for different quality salt resistance by laboratory method are presented. The differences between the
varieties in cultivated qualities are given: laboratory germination, purity of seeds, weight of 1000 seeds and
laboratory indicators of salt tolerance of seeds: on number of germinated seeds, length and mass of roots, de-
pending on type of salinity (sulfate, chloride, soda). According to sowing qualities, the highest rates are char-
acterized by the variety of Iranian selection Tarom hoshemi. At high concentrations of salts, the seeds of the
studied varieties of sowing rice did not germinate with chloride salinity at a concentration of more than
0.7-1.3 g/1, with sulfate — more than 1.0 g/l, with soda — more than 2.5 g/1. On the basis of laboratory studies,
it was found that a higher salt resistance with chloride and soda salinity differs in the grade of Tarom hoshemi;
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in the case of sulphate salinization of the Zarya variety, recommendations were formulated for the cultivation
of varieties of different selection to meet the needs of the domestic grain market and the export of rice.

Keywords: salt resistance, rice, variety, laboratory method, salinity type.

References

1 Prodovolstvennaia i selskokhoziaistvennaia orhanizatsiia OON [Food and agriculture organization of the United Nations].
www.fao.org Retrieved from http://www.fao.org/news/archive/news-by-date/2012/ru/

2 Stroganov, B.P. (1976). Metabolizm rastenii v usloviiakh zasoleniia [Metabolism of plants under salinization]. Moscow: Nauka
[in Russian].

3 Mokhammed, A.M., Raldugina, G.N., Kholodova, V.P., & Kuznetsov, V.V. (2005). Akkumuliatsiia osmolitov rasteniiami
razlichnykh henotipov rapsa pri khloridnom zasolenii [Accumulation of osmolites plants of the different genotypes of rape when chlo-
ride salinity]. Fiziolohiia rastenii — Plant physiology, 53, 5, 732—738 [in Russian].

4 Stroganov, B.P. (1962). Fiziolohicheskie osnovy soleustoichivosti rastenii [Physiological basis of plant salt tolerance]. Mos-
cow: Izdatelstvo AN SSSR [in Russian].

5 Dragavtsev, V.A., Udovenko, G.V., & Batygin, N.F. et al. (1995). Fiziolohicheskie osnovy selektsii rastenii [Physiological
basis of plant breeding]. Saint-Petersburg [in Russian].

6 Walitang, D.I., Chang-Gi, K., Kiyoon, K., Kang, Y., Kim, Y. K., & Sa, T. (2018). The influence of host genotype and salt
stress on the seed endophytic community of salt-sensitive and salt-tolerant rice cultivars. BMC Plant Biology, 18, 1-16.

7 Shevelukha V.S. (1980). Periodichnost rosta selskokhoziaistvennykh rastenii i puti eho rehulirovaniia [Frequency of growth
of agricultural plants and ways of its regulation]. Moscow [in Russian].

8 Hu, T., Zhu, Sh., Tan, L., Qi, W., He, Sh., & Wang, G. (2016). Overexpression of OsLEA4 enhances drought, high salt and
heavy metal stress tolerance in transgenic rice (Oryza sativa L.). Environmental and experimental botany, 123, 68-77.

9 Paul, S., Roychoudhury, A., Banerjee, A., Chaudhuri, N., & Ghosh, P. (2017). Seed pre-treatment with spermidine alleviates
oxidative damages to different extent in the salt (NaCl)-stressed seedlings of three indica rice cultivars with contrasting level of salt
tolerance. Abiotic stress tolerance in plants: growth regulators and transcriptional control of multiple signaling pathways, Plant Gene,
11, 112-123.

10 Zhuchenko, A.A. (2001). Adaptivnaia sistema selektsii rastenii (ekoloho-heneticheskie osnovy) [Adaptive system of plant
breeding (ecological and genetic basis)]. Moscow: RUPF Publ. [in Russian].

11 Chunthaburee, S., Sanitchon, J., Pattanagul, W., & Theerakulpisut, P. (2015). Application of Exogenous Spermidine (Spd)
Improved Salt Tolerance of Rice at the Seedling and Reproductive Stages. Agriculture and Climate Change — Adapting Crops to
Increased Uncertainty (AGRI 2015), Procedia Environmental Sciences, 29, 134—134.

12 Freire, M.H. da C., Sousa, G.G. de, Souza, M.V.P. de, Ceita, E.D.R. de, Fiusa, J.N., & Leite, K.N. (2018). Emergence and
biomass accumulation in seedlings of rice cultivars irrigated with saline water // Revista Brasileira de Engenharia Agricola e Ambiental
— Agriambi, 22(7), 471-475.

13 Ivanov, Yu.M., & Udovenko, G.V. (1970). Tekhnolohicheskaia modifikatsiia metoda prorostkov i analiz eho prihodnosti dlia
otsenki soleustoichivosti rastenii [Technological modification of the method of seedlings and analysis of its suitability for assessing
the salt resistance of plants]. Trudy po prikladnoi botanike, henetike i selektsii — Bulletin of applied botany, of genetics and plant
breeding, 43, 1, 160-167 [in Russian].

14 Udovenko, G.V., & Evdokimov, V.M. (1970). Izuchenie soleustoichivosti zernobobovykh rastenii v ontoheneze v sviazi s
nekotorymi svoistvami protoplazmy [The study of salt tolerance of bean plants during ontogenesis in relation to some properties of
protoplasm]. Fiziolohiia rastenii — Plant physiology, 17, 590-598 [in Russian].

52 BecTHuk KaparaHauHckoro yHusepcuTeTa



UDC 591:574

A.B. Myrzabaev', K.B. Gongalsky?, Zh.G. Ibraibekov!, V.V. Brit’ko®, B.A. Kanafina'

'Ye.A. Buketov Karaganda State University, Kazakhstan;
2M.V. Lomonosov Moscow State University, Russia;
3Karaganda Medical University, Kazakhstan
(E-mail: jan_ai-87 86@mail.ru)

The Betpakdala saiga’s breeding and sex composition

The main issue in the article is that saigas have been inhabited in ancient times. At present, the main populations
of saiga antelopes are stored only in the Kazakh land. The country has protected zones, changes in seasons and
migration paths. The issues of mass involvement of saiga antelopes, measures and their survival are described.
The «Altyn Dala» Association for the Conservation of Biodiversity of Kazakhstan for 2013 has been created
to further improve the work of the Specially Protected Natural Areas (SPNA), i.e. saiga conservation. Nature
Protection Initiative informs that nature protection personnel have been provided with special equipment and
related trainings. End of November — beginning of December is a very important time for saigas, especially
for males. The number of females is several times higher than males; however, females become weaker often,
die or become food for predators, such as fox, corsac. The survival rate of these wild animals is very different.
Life expectancy of males is 3—4 years, the age of females can reach up to 9 years. Therefore, wild antelopes
grow rapidly. Females begin to be fertilized in 7 months. Males are sexually active in two years. The morpho-
metric characteristics of the internal organs of the saiga were studied less than other morphological features
(exterior, craniometric, etc.).

Keywords: polygamous, morphometric, morphological, exterior, craniometrical, poaching.

Actuality of the research

One of the representatives of the mammals who survived the ancient mammoth fauna of the Eurasian
steppes and deserts is the saiga population currently populated only on the territory of Kazakhstan. In ancient
times saigas survived the Don River in the southern part of Europe up to the banks of the Irtysh and the Ob
River. In the last century, human ecosystems have been devastating in the process of saiga evolution.

Most of the saiga antelope (80—-85 %) is part of Kazakhstan. There are three main populations in the
country, isolated from the steppe antelope. They include: Betpakdala (between the Aral Sea and Lake Bal-
khash), the Ustyurt Plate (between the Aral Sea and the Caspian Sea), and the Ural Orphanage (Volga and Ural
among themselves). In the winter, the Ustyurt population is Uzbekistan to the south, and a smaller part to
Turkmenistan, and the Ural population is on the territory of Russia, but in spring, their migration routes are
directed to Kazakhstan [1].

Saiga Conservation Alliance Chairman According to Milner-Guland, on June 5, 2015, 134352 saiga an-
telopes were killed by 62 % of the Betpakdala population and half the world's saiga antelopes. Most mass
deaths have occurred during the calving time of saigas, especially those of females and young adults. At the
same time, according to the scientist, it is well-known that the saiga antelopes were killed in the Wildlife
Center of the Republic of Kalmykia. J] Milner-GULAND described the mass deaths of saiga antelopes, such
as the saiga antelope, in 2003, when the saiga population reached its lowest level in 2003, and that there was
not so much money to store it at that time [2, 3].

Research Methods and Materials

The ecological corridor for the first saiga in Kazakhstan was created in 2004 in Kostanay region for the
purpose of the public environmental organization «Naurzumy, area of 31253 ha. Established in 2007, the Ir-
tysh-Turgay MRR, established in the western part of the Aral Sea, and the Altyn Dala MTP, established in
2012, cover the Betpakdala populated areas and the saiga antelope. However, adverse effects on the part of the
protected area are in place that is to protect the hunting catch for horns of the male antelope. For the further
improvement of these two SFSs, i.e. the conservation of saiga antelopes, the 2013 Environmental Protection
Initiative of the Association for the Conservation of Biodiversity of Kazakhstan conducted special trainings
and trainings for nature conservation professionals [4, 5].

The saigas are polygamous animals. About 3000 saiga females gather in the hive. At the end of November
or beginning of December is a very important time for saigas, especially for the male part of the population:
at the time, the goat's loins are constricted and the hooks fall off and the beard drops low. Fertilization does
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not take much time; every heifer rises to 40-50 heifers within 1-2 days. In recent years, an aggression has
been averted to get the horns of the saiga, and the number of goats has dropped dramatically. Since the number
of maternal breeds is several times higher than the heifers, some unhealthy young, inexperienced young moth-
ers become weaker, die or become food for predators such as fox, corsac. When the bleeding ends, the climate
is not cooled down and it is suitable for pasture, and it is harvested again by the end of January and early
February. As a result of these battles, saigas are subdivided into smaller groups. Saiga antelopes are involved
only in the attack. At that time, the strongest females collect their females (40-50 female antelopes) and form
an infant. Their females keep their area in a radius of 30-80 m and cover the snow, the plants, and the remains
of the urine and the lake. Parents are more likely to divide between the ankle and the groin at the joint. Their
body is drowned in the wound, and the blood flows from the mouth and the wound. After the attack, saiga
antelopes are so weak that they become either easy prey to predators or die back to life. The fierce battle
between heroes leads to death [6, 7].

The survival rate of these wild animals is very different. Life expectancy of males is 3—4 years, and this
age can reach up to 9 years. Therefore, wild antelopes grow rapidly. Each year their mother is supplemented
with 23 tablets, and seven months later, chewing (herbs) is released and the goat is released. After the show,
they bring their first generation. In addition, breast-feeding can take place 2 years after sexual maturation.
Usually in May, their females are separated from the common herd, trying to find undisturbed plains in the
steppes and bringing their descendants in unprotected places. They do not come into the liver like other species
of animals, but are raised vertically. If saiga antelopes are first recorded, the varnish will be unique. Then they
bring two, sometimes even three times. Saiga antelopes are completely unsuccessful in the first days and they
are only found on the ground. But growing nuts do not interfere with their mother, they are the most obedient
generation in the wild. A week after the birth of the flu, he begins to follow his wife, and in two weeks he goes
with her. However, the grass itself only takes about a month to swallow.

Small herds of herdated herbs can be found in the entire territory of the populace. However, the main
hereditary herbs are found in the exact site of the fetus. The density of the newborns in such an assortment is
between 0.3—0.4 and 5-6 individuals per hectare. Such places are often referred to as «maternity hospitalsy.
Washing time is about 5 months. The maturity period usually ends in May. Parents are twins, rarely, and very
rarely three times. In the first couple or two days, younger clans can not follow their ancestors, hiding in
dangerous conditions, but it is difficult to observe them. Milking lasts up to two months, but from the second
month the herd begins to eat grass. The newborn will be 2—4.4, average 3.5 kg. After about a month, small
horns begin to appear in the male body. In 6 months, they grow up to 10 cm and remain black. During the 13—
14 months, the horns become bleached and burst.

Females begin to be fertilized in 7 months. Males are sexually active in two years. Saigas until the age of
two are converted to stable teeth, from age 3 to the formation of upper chewing teats. The degree of swelling
of the shovel teeth in patients older than 3 years is determined. The steppes are 5—6 years old and 10-11 years
old females.

The morphometric characteristics of the internal organs of the saiga are slightly lower than other mor-
phological features (exterior, craniometric, etc.). Newborn male weights are 2.9 + 0.2 kg, and weighing less
than 2.5 £ 0.2 kg. In adult animals weighs 12—15 times, weighs 5.5 years and weighs 43.5 + 2.8 kg and 7.5 years
old weighs 28.7 £ 1.3 kg. The process of growth up to a year and a half is intensified, which grows 7.4—8.2
times, and in the population this growth process is 49,4 %, and females grow up to 71,4 % of the adult animal.
Growth rates are slightly different than their females. Sexual diminution to 2.5 years of age is not observed,
but in the later period, the weight gain increases rapidly and adds up to 1.5 times the weight.

The threat of complete disappearance of saigas can not be traced back to home or raised in detention. The
patience and rapid reproduction of saigas could have been the most effective livestock in the case of trained
animals, but they were hardly ever grown in the surrounding area, wherever they were taught. As a result of
the experimental work done at the Asania-Nova Nature Reserve, saiga antelopes have been hunted for more
than a decade and hundreds of thousands of hectares. Saiga breeding is carried out on the experience of Ros-
tovsky reserve. The ants do not have freedom, that is, they can easily be reflected when they are in the fence,
the females are fertilized, but there are some difficulties in the growth of the weed. The animal is very vulner-
able to depression, and the duration of its survival is insignificant; the fertile population is rapidly exploding
and leading to death. However, zoologists and scientists are hoping to solve this problem. Saiga antelope stud-
ies are continuing in zoos. He is also working for foreign scientists-zoologists [8].

Sexual proportions of young adolescents show the legality of the relationship at the initial stage. The
number of saiga antelopes increased in the years that followed. This process is common to all populations.
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There is a significant infliction of severe damage to newborns during mass calving. However, the proportion
of deceased mothers with newborns was higher. Coupling does not have a significant effect on sexual inter-
course during general calving. It remains unchanged at the same sex ratio as the embryo.

Results of the study: during the calibration work, the samples from adult female saiga were collected and,
as a result, it was determined that the percentage of male adolescents was high. This exception is directly
related to the existence of good habitat for the populations living in the region (Fig.).

Saigas can be characterized in a number of ways. It depends on the maturity of the animals, that is, the
male and female saiga.

Taking into account the sexual maturity of the mothers, it is important to determine the relation between
all saiga antelopes. It is also important to determine the ratio of animals of different ages to the group (Table).
It not only demonstrates the originality of the third relation, but also allows to detect the dynamics of the
genitalia of the genesis.

Figure. Video on the definition of the youngest sexual structure of Betpakdala saiga

The peculiarity of the dynamics of the sex structure is that the number of saiga antelopes in the population
is decreasing. According to the results of the survey, the number of saiga antelopes in the group of 8-9 months
old saiga antelopes increased from 1.4 females to one and the same age group was more than one year old.
According to the surveys conducted in December-January, the average age for saigas in this age group is 2.6,
while in May the average age of 1.5 years between the animal group is 2.9 among the saiga antelopes, and
more than 2.5 years old among the saiga antelopes it was determined that one parent comes from 3.6 mother-
hood.

Table
Sexual structure of saigas controlled by the saiga population in Betpakdala, %
Years Number Adult animals Up to 1 year old animals (both sex)
male female
2014 15687 4.8 69.6 25.6
2015 11243 4.2 65.1 30.7

In some comparisons, the number of saiga antelopes was higher in the second ratio than the initial ratio.
In accordance with the method, the control work is performed in large numbers among females with
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concentrated females. It allows you to quickly collect the necessary materials. There was no monitoring of the
peripheral sites of newborns with low birth density. If we take into account the above, the prevalence of new-
borns in the spaces depends on the quality of the saiga.

One-year-old babies detained in October-November in the Ural population (n =3991) were 47.1 % of
male and 52.9 % female saiga. In Betpakdala, these figures (n = 1418) were 49.5 % for mothers and 50.5 %
for females. Sexual proportions of one-year-olds of 5—6 months were close to each other. Even older adult
animals have been characterized by the presence of abundant saiga antelopes. The reason for this is the fact
that in the winter, there were cases of mass mortality among saigas and the slaughter of male saiga antelopes.
In the autumn, 2-26.5 % of adult males were included in the control group, while the share of adult females
was 26.48 %, the share of young females was 38 %, the share of young females was 15.4-36 %.

As a result of recent calculations, it has been observed that significant changes have occurred in the saiga
population in our country. In particular, the number of adult saiga antelopes has significantly decreased in
terms of age and sex. In Betpakdala, the population will be 13.5 % in 2014, 14.7 % in 2015, 12.5 % in 2016,
and 10 % in 2014. In 2014-2015, the proportion of adult males in the population has dropped significantly
under the influence of traumatic care. As a result of hunting for saigas over the past 5 years, the proportion of
adult populations in Kazakhstan amounted from 2.3 % to 17.9 %, adult females — 47.6-78 %, and annual
females to 18.1-46.6 %.

Conclusion

Finally, saiga antelopes indicate a rise in illegal hunting for horns. Therefore, the findings suggest that
the increase in the proportion of saiga antelopes in the population is a legal phenomenon characteristic of the
animal species. This type of sexuality is primarily determined by the deaths of adult saiga antelopes in all age
groups. As a result of the checkup, the proportion of the total number of deaths among the deceased died
at 55 %. These figures were observed in all populations. This tendency also increased in upper age groups.
Specifically, many populations are killed during the winter, and the proportion of adult saiga antelopes in the
spring does not exceed 3—5 %. Recent research shows that the use of a new catch method is aimed at selecting
individual saiga populations and is aimed at selecting active populations in the population. Table shows the
sexual structure of the saiga at different ages.

We believe that it is appropriate to conduct and strengthen research activities on the method of monitoring
the saiga population growth by identifying the annual and seasonal growth dynamics of the Betpakdala saiga
populations, populated by steppe and semi-arid regions of Kazakhstan, and their subsequent growth and reten-
tion of the population.
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Bernakaana ak0exkeHaepiHiH Ko0eri MeH KbIHBICTBIK KYPaMbl

Makanana akOeKeHAEPIIH epTe 3aMaH/Ia MEKEHJIETeH JKepJIiepi, Taparybl Jkaiisl aiTeuinel. Kasipri yakeirra
aKOeKeHepAiH Herisri nomysusuiapsl Kazakcran xepiepinne raHa cakrainrad. Enmimisge KopramaTeiH aid-
MaKTapsbl, XKBUT Me3riiepine GalnaHbICTBI aybICYJIaphl XKOHE MUTPAIMSIIAHATHIH JKOIIAPhl KOPCeTiNreH. AK-
OeKeHIepIiH Kalmall KypTyFa YIIBIPayhl, OJTapMeH KYPecy IIapanapsl )KoHE CaKTall Kally Macenenepi )Ka3bll-
raH. Epekiiie KopranaTelH TaOUFU aiiMaKTapbl )KYMbBICTAPBIH OJIaH dpi KETUIAIPY, SFHU akOOKeHIep/Ii cakTan
Kanty yuriH, 2013 k. «Anteie gana»y KasakcranuslH bruoanyaHTypiiniriH cakray KaybIMIACTBIFBI KYPBUIFaH.
TaburaTThl KOpFay 6acTamachl asChIHIa TAOUFATTHI KOPFay KbI3METKEepIIepiHe apHaiibl Kypai-KaOIapIKTap MeH
ColiKec TPEHUITep JKYPri3iireH Typaisl alTeulbl. Kapaiia albIHBIH COHBI — JKENTOKCAH ailbIHbIH 6ackl — aK-
OeKeHIep YIIIH OTe XKayalThl YaKbIT, dCipece aTalIbIK OeIiri yIIiH. AHaIBIKTap/AbIH CaHbI TEKeIep/eH OipHere
ece O0acbIM OONFaHIBIKTaH, KYHEeK Ke3iHae KeOip oiHe KapaMaiiThH, ToxkipuOeci3 xac Tekesep aJciperr, 30-
PBIFBIN ©JIeI HeMece TYJIKI, KapcaK CHSAKTHI KilITipiM XKBIPTKBIITapFa skeM 6ostasl. Ochl skabaifbl xaHyapabIH
QHAJIBIKTAphl MEH aTaJbIKTapblHIA TIPIIUNK €Ty Y3aKTBIFBl SPTYPil. ATANBIKTapAbIH TIPIIUTIK Mep3imi
3—4 b1, a1 aHANBIFBIHAA Oy JKac 9 skacka aeitin skeryi Mymkin. Coun cebenti kabaiibl aHTHIIONATIAP TE3 KO-
Oeiteni. AHasbIK akOokeHaep 7 aifbIHaH Teel OacTaiibl. ATalbIKTAphl €Ki KbUIAA KBIHBICTHIK XKETiIe Il AK-
GeKeHAEp/IiH IIIKi OpraHaapbIHBIH MOP(POMETPHUSIIBIK CUITaTTaMachl, 6acka MOpP(OIOTHSIIBIK OesrinepiHne Ka-
paraHfa, a3 3epTTeIreH (3KCTephepIIiK, KPAaHHOMETPHATIBIK JKOHE T.0.).

Kinm ce3dep: mommramsi, MOpGOMETPHSIIEIK, MOP(HOIOTHSIIBIK, YKCTEPhEPIIiK, KPAHHOMETPHSIBIK KOpCeT-
Kimrep, KaCKOMIIBIK.

A.B. Mrip3abaes, K.b. I'onransckuii, XK.I'. M6paiibexos, B.B. bputeko, K.b. Kanadguna

Pa3mMHoO:keHHe U M0JIOBOM COCTaB ﬁeTHaKI[aJII/IHCRI/IX caiirakoB

B crarbe npuBeneHs! JaHHBIE O HACEJICHUH W PacIpOCTpaHEHHH caiirakoB. B HacTosimee BpeMs: OCHOBHBIC
HOIYJIALMU CAaraKoB COXPAaHWIKCh TOJIBKO B Ka3aXCKUX CTeIsX. B ctpaHe 0003HaueHbI OXpaHHbIE 30HBI, I1e-
pexo/ipl B 3aBUCUMOCTH OT BPEMEHH Io/ia ¥ ITyTH MUrpaiui. OnucaHbl BOIPOCH MACCOBOTO UCTPEOIICHHS caid-
raxKoB, Mepbl OOpEOBI ¢ OpaKoHbEpaMU U coXpaHeHus. [ ganpHeHero copepeHCTBOBAaHUS PaboThl 0C000
OXpaHsEeMbIX MPUPOIHBIX TEPPUTOPHIL, coxpaHeHUs caifrakos, B 2013 r. co3nana Accounanus COXpaHEHH
6uopaznooOpasus Kazaxcrana «AnTelH nama». B pamkax npuponoOXpaHHON WHMITMATHBBL pabOTHHKAM
OXPpaHbI IPUPOABI OBIIIO PacCKa3aHO O MPOBEJCHIH COOTBETCTBYIOIUX TPEHHHTOB U CHEHAIEHOT0 000py10-
BaHus. KoHer HOsSIOpst — Hauaso Jiekabpst — OTBETCTBEHHOE IS CAiTaKoOB BpeMsi, 0COOCHHO JuIs caMI[oB. Yric-
JIEHHOCTB CaMOK B HECKOJIBKO pas3 IPEBBIIIAET CAMIIOB, OJJHAKO CAMKH 9aCTO YMUPAIOT WK CTAHOBSITCS KOPMOM
JUIsL XMIHUKOB, TaKUX KaK JINCA, KOPCAK. Y CaMIIOB U CAMOK 3TOTO JIMKOTO JKMBOTHOTO IIPOJOJDKHTEILHOCTD
JKU3HH pazHooOpa3Ha. [Ipo1oKUTENbHOCTD )KU3HH Yy CaMIIOB COCTaBIsIeT 3—4 rojia, y CaMOK MOXKET IOCTUIaTh
10 9 net. IloaToMy IUMKHE aHTHIONBI OBICTPO pa3MHOXkatoTCs. CaMKH HAaYMHAIOT OKOT ¢ 7 MecsueB. CaMIibl
JIOCTHT'aIOT [OJIOBOTO CO3PEBAHMs B TEUEHHE ABYX JieT. MopdomMeTpryeckas XapaKTepUCTHKA BHYTPEHHHUX Op-
TaHOB caifraka OblIa H3y4eHa MEHBIIE, YeM Jpyrue Mop(hoIorHuecKue IPH3HAKH (IKCTephepHas, KpaHHOMET-
puyecKas u ap.).

Kniouesvie cnosa: MOJIMTaMHBIC, MOpq)OMeTpI/I‘leCKI/Ie, Mop(bonorymecxne, OKCTCPLEPHLBIC, KPAaHUOMETpUIC-
CKHEC ITOKa3aTeCJIu, 6paKOHI)epCTBO.
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Jxkcnpeccus U ouncTka o6enka lalB Brucella spp.

B nocnennue rozasl HabM0AaeTCA 3aMETHOE PAaCIPOCTPaHEHHE 0CO00 ONAcHBIX HH(PEKIMOHHBIX O0JIe3HEH, KO-
TOpBIE HAHOCST OOJNBIIONH IKOHOMUUESCKUH yIepO )KUBOTHOBOACTBY. BaskHEHIIINM 1 IIEpCIEKTHBHBIM METOIO0M
60pBOBI ¢ MH(DEKIIMOHHEIMH OOJIE3HIMH SIBISICTCS] IMMYHOTIPO(QHIAKTHKA. VIcIob3yeMble B HacTOSIIEe BpeMst
BaKIMHBI 711 TPOQUIAKTHKY OpyIemié3a TpeOyioT CBOEro NPUHIUITHAIEHOTO H3MEHEHHS X COBEPIICHCTBO-
BaHMs. OJTHO U3 MEPCHEKTUBHEIX HANPaBICHUH NpH pa3paboTke 6e30macHBIX U 3()(EKTUBHEIX CPEJICTB MPO-
(UITaKTUKKM — UCIIOJIB30BAHKME MPOTEKTHBHBIX aHTUTCHHBIX OekoB Brucella spp. 1lenbio TaHHBIX HCCIIEN0Ba-
HUH ABJSUIOCH TOTydeHne pekoMOuHanTHoro Oenka lalB Brucella spp. meTonom 6akTepuaabHOM SKCIPECCU
B Escherichia coli. B pe3ynbTare NpoBeAEHHBIX HCCIIEIOBAHUI T'€H, KOTOPHI KOOUPYET MHBA3UBHBIN OeNOK
IalB, 6bu1 ammnduirposan ¢ renomuoi JIHK Brucella suis v K1IOHUpOBaH B OaKTepHAIBHBIN IKCIIPECCUPY-
rommit Bektop pET28b (+). OTpaboTaHb! ONTHMaIbHBIE YCIOBUS IKCIPECCHH LENEBOTO TeHa B KiIeTKax E. coli,
mramMM ER2566 u yciaoBust 04icTKH peKOMOMHAHTHOTO Oejka — MeToJoM MeTaui-apuHHON XpomaTorpa-
¢un. Crenenp ouncTku Genka cocraBmia He MeHee 95 %. [Ipn umMmyHM3anuu pexkomMOuHaHTHBIM OentkoM JalB
B OpraHu3Me MbIIIeH BEIPa0aThHIBAIOTCS aHTHTENA, KOTOPhIE IETEKTHPYIOTCSI B UMMYHO(EpPMEHTHOM aHaIn3e.
IlonmyyeHHBIH peKOMOMHAHTHBIN OeIOK OyIeT UCTIONIB30BaH A pa3padOTKH MPOPIIAKTHIECKUX MIPENapaToB
MpPOTHB OpyIenIe3a XKUBOTHBIX.

Kniouesvie crosa: pekoMOMHAHTHBIN O€NTOK, KIIOHUPOBAaHKE, SKCIpeccus, OpyIemnes, aHTuTena.

Beeoenue

Bpymennes sBiseTcss 0akTepruaTbHONW 00JIE3HBIO, HAHOCSAIIEH OOJBITION SKOHOMUYSCKHN YITIEpO KUBOT-
HOBOACTBY. OO0beanHEHHBIH KOMUTET dKcnepToB PAO nH(pOPMHPYET O MOBCEMECTHOM PACIPOCTPAHEHUH
Opyueesa celbCKOX03IHCTBEHHBIX KUBOTHBIX [1, 2]. B Kazaxcrane Opyuenies peructpupyercs npakTuyie-
CKH Y BCEX BUJOB CEJIbCKOXO3SICTBEHHBIX U OMAIIHUX >KUBOTHBIX (KPYIHBIM pOraThlii CKOT, OBLbI, KO3bI,
CBUHBH, CEBEPHBIEC OJICHHU, MapaJibl, JIOMAIH, BEPOIIIO LI, IKH, OYHBOIEI, 3¢0y, COOaKHM). DTTU300TOJIOTHICCKI
1 9KOHOMHUYECKH HanboJiee 3HaYMMBIM SIBJISIETCS Opy1esie3 KpyIHOTO poraTtoro ckora [3—6].

BaxxHeWmmM 1 nepcreKTHBHBIM METOIOM OOphObI ¢ MH()EKINOHHBIMU OOJIE3HSIMU SIBIISIETCS UMMYHO-
npodunaktrka. [Iporus Opyuensesa B pa3Hoe Bpemst ObUIO MPEIIOKEHO 3HAYNTENLHOE KOJTHMYECTBO NHAKTH-
BHUPOBAHHBIX M XMBBIX BakWH. HanbOosbliee npu3sHaHue BO BCEM MHpPE MOIYyYHiIa )KMBas BakKLMHA IPOTHB
Opyuesesa U3 aTTeHyHPOBaHHOT O arTJIIOTHHOTEHHOT 0 ITamMMa B. abortus 19, koTopasi IINPOKO NPUMEHSIIACH
B CCCP, CIIA n MHOTHX ApyTHuX cTpaHax mupa. CylecTBeHHBIM HEOCTATKOM 3THX BaKIIMH SBIISCTCS HAJIH-
4rie B KPOBU UMMYHHU3UPOBAHHBIX )KHBOTHBIX aHTUTEIT, BBISBISIEMBIX B CEPOJIOTUYCCKUX PEAKIHSX, TPUHSITHIX
JUIsl TUarHOCTHKM Opylesuie3a, 3aTpyJHIOINX ONpeAeIeHUE 3MU300THUECKOT0 CTaTyca >KUBOTHBIX 110 Opy-
nemresy [7, 8].

Taxum o0pa3om, 3amaua co3aanus 3pdekTuBHON U 6e30MacHON BaKIIMHBI IPOTHB OpyIIeiie3a OCTaeTCsI
aKTyalbHOW. B cBS3M ¢ 5THM MOCTOSIHHO MPOBOAATCS UCCIIEIOBAHUS IO KOHCTPYHUPOBAHUIO HOBBIX U COBEp-
LICHCTBOBAHHIO MPOTEKTUBHBIX CBOWCTB MMEIOIIMXCS BAKIMH, KaK IS JIIOAEH, TaK M AJsl KUBOTHBIX. [lep-
CIEKTHBHBIM HaIlpaBIeHUEM pa3paboTKH dPPEKTUBHBIX BaKIIMH MPOTUB MH(PEKIIMOHHBIX 3a00JICBaHUIl SIBIISI-
eTcs CO3/1aHue aTTeHYHMPOBAHHBIX PEKOMOMHAHTHBIX BEKTOPOB, OCYILECTBISIFOIINX JOCTABKY B OPIraHU3M IIPO-
TEKTUBHBIX aHTUTCHOB, C KOTOPBIMH CBSI3aHO (hOpMHUPOBaHUE NPO(PUIAKTUIECKOTO HIIH JiedueOHOro 3ddexra
BakIuHaIuu [9].

Ha ceromusmunii JeHb OBUIO BBISIBIECHO CBEINIE 10 3ammTHBIX 0enKkoB Brucella. Kak n3BecTHO, NHBA-
3uBHBIH Oerok [alB (BMEI 1584) takxke sBisieTcsl IPOTEKTUBHBIM aHTUTEHOM Brucella, KOTOPBIN JOKAINA30-
BaH B IUTOIUIa3MaTHYeCKol MeMOpaHe. [laHHbI 0€IOK UACHTUYEH C OCHOBHBIM (DAKTOPOM BUPYJIIEHTHOCTH
Bartonella bacilliformis, kKOTOpBIA WUIpaeT OCHOBHYIO POJIb B HH(UIMPOBAHUW SPUTPOLIUTOB 4EJIOBEKA
[10, 11].

Lenpro naHHBIX HCCIIEIOBAHUN SBIISUIOCH MONTydeHne pekoMmOnHaHTHOTO Oenka lalB Brucella spp. meto-
JoM OakTepuanbHOH dKcrpeccuu B E. coli.
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Mamepuansl u Mmemoost

Koucmpyuposanue sxcnpeccupyiowje2o eekmopa u cosoanue wimamma-npooyyenma E. coli. Hyxneotun-
HYIO IOCJIC0BATEIBHOCTh, KOAUPYIOIIYI PeKOMOMHAHTHBIN Oenok lalB, amruinduiupoBain ¢ reHOMHOM
JHK B. suis, mramm 1330 — ¢ ucnonp3oBanueM nparimepoB (FP-tctagatctagectccctgeccgg, RP-acggtegacct-
tggtcaatgeetg) ¥ KJIOHUPOBANIH B dKcipeccupyroiuit Bekrop pET28b(+) (Novagen) o caiitam BamHI — Sall.
KoppekTHOCTh 10JIyueHHON KOHCTPYKIIMU HOATBEPKAaIl CEKBeHUpoBaHueM. 3aTeM Bekrop pET28/Bru-lalB
TpaHc(OPMHUPOBAIN B KOMIIETEHTHbIE KeTkH E. coli mtamm ER2566 (NEB).

Oxenpeccus u ouucmra pexombunanmmuozo obeaxa. Knerku E. coli, mramm ER2566, TpanchopmupoBaH-
Hble BektropoMm pET28/Bru-lalB, BeipanuBanu B cpeae LB-kan50 (coaeprkanue kanaMmuiimHa 50 MKI/MiT) ipu
37 °C na meiikepe (250 06/mun) 1o OD600 = 0,6-0,8, 3aTem gobdasnennem UITTT 1o koHeUHOM KOHIICHTpA-
mur 1 MM HHAYOUPOBaIHM SKCIPECCHIO LIEJIEBOTO Ir'eHa. MIHAYIMpOBaHHYIO KyIbTYpY HHKYOHpOBAIH B TEUe-
HHC 4 9 IIPU TeX Ke YCIOBHUAX. 3aTeM KJIIETKH cobmpanu neHtpudyrupoanneM n xpanuau npu —70 °C mo
WCTIIONB30BaHMsA. PacTBOpHMOCTh peKOMOWHAHTHOTO O€Nka OMpeAesuId C WCIOIb30BAHWEM peareHTa
B-PER® Bacterial Protein Extraction Reagent (Thermo Scientific, CILIA) cormacHo HHCTpYKIMH TPOU3BOAM-
Tens. [ ouncTkH peKOMOMHAHTHOTO OenKa 0CaJoK KIETOK pecycneHaupoBanu B Oydepe (100 MM Tpuc
HCI pH 8.0, 150 MM NaCl, 1 % tpuron X-100, 1 % JOX) u3 pacuera 15 ma Ha 1 T CBIPOTO KJIETOYHOTO
ocazaka. K monmyueHHOM cycrnieH3un 100aBIIsIIx JIM30IMM 10 KOHEYHOH KoHIeHTpamu 1 mr/mit. JIusuc kierok
OCYILECTBIISUTH ITyTeM ABYKpaTHOro 3amopaxusanus (—70 °C) — orrauBanust (+37 °C) cycnenzuu. Opakiuio
PacTBOPHMBIX OCNKOB TOJyqaiu MeHTpudyrupoBanueM nusara kiaeTok mpu 10000x g B Teuenwe 20 MHH.
OuncTky Oenmka MPOBOIWIM METOIOM MeTal-aphuHHON Xpomarorpadum ¢ ucmoib3oBanueM HisPur™
Cobalt Superflow Agarose (Thermo Scientific, CLLIA) B HATHBHBIX YCJIOBHSX COTIACHO MPOTOKOJY HPOHU3BO-
muTens. DnekTpodopeTHIecknid aHaIu3 momunenTuaoB mposoawiu B 12 % JICH-ITAATL B neHatypupyromnmx
penyumpyronux yciaopusax mo Laemmli [12]. st Bu3yanu3anun 6€TKOB HCIIOIR30BaIH oKpammuBadue Coo-
massie G-250. [o ”HTEHCMBHOCTH OKpaIIMBaHUs OCIKOBBIX MOJIOC ONPEEIISUIA YUCTOTY LEJIEBOTO OelKa.

Hmmynuzayus moiwei. B MccnenoBaHUM UCTIONB30BAM OSCHIOPOIAHBIX OETBIX MBIIICH (camku, 6—8
Henenb, Macca 18—20 r). OuumenHsIi 6eok coenuusuTy ¢ aabioBanToM Montanide Gel 01 (SEPPIC) B coot-
Homenuu 9:1 (06./00.). Koneunas konuentpanus 6enka coctaBuia 180 Mxr/min. UMMyHH3anMI0 MPOBOIMIN
MOJKOKHO TPEXKPATHO B 03¢ 25 MKT Oeska. 3a00p KpOBU MPOBOJMIN U3 XBOCTOBOW BeHBI. CHIBOPOTKH Te-
ctupoBany B MDA na Hanmmume aatured. [lepuon mabmroaeHus — 36 qHEH.

Humynogpepmenmuoni ananus. Jnsa nocranoBku MDA 96-nynounsie mianmetsl (TPP, IlBeimapwust)
CEeHCHOMIM3UPOBAIN peKOMOMHAHTHBIM OekoM lalB. C 3Toii 1ebio B KaKAYIO0 JTYHKY TUIaHIIeTa BHOCHIIH I10
100 Mk kapOoHaT-OnkapOoHaTHOrO Oydepa, comepskaiiero 2 MKIr/mMji pekoMouHanTHoro Oenka lalB. ITinan-
MIETHl MHKYOUpOBaK B TeueHne HouM npH 4 °C. 3aTreM IUIaHIIETH TPEeXKpaTHO oTMBIBaK Oydepom TBST
(150 MM NaCl, 20 MM tpuc-HCL, pH 7,5, 0,1 % TBuH-20) 1 G;10KMpOBaIH, BHOCA B K&XKAYI0 JIyHKY 1o 100 MK
omoxupytomiero oydepa (150 MM NaCl, 20 MM tpuc-HCL, pH 7,5, 5 % oGe3xupeHHOE CyX0oe MOJIOKO). [IBy-
KpaTHBIE pa3BeeHHs UCCIEAYEMBIX CHIBOPOTOK BHOCHIX MO 100 MK B IyHKH IIaHIIETa, MHKYOUPOBAIH B
teuerne 1 1 mpu 37 °C. Ilocie TpexKpaTHOI OTMBIBKH B JTyHKH TUIAHIIETAa BHOCHUIIN KOHBIOTAThl aHTUMBIIIH-
HeIx [gG ¢ menounoit pocdarasoii (Sigma, CLLIA) B pazBenenun 1:5000 u nakyOupoBanu B TeueHue 1 1 npu
37 °C. IlmaHmeTsl OTMBIBAIA TpeXKpaTHO W BHOcwiIHM mo 100 Mkn cyOctpara mms mienodHou (ocdarasbl
(pNPP) (Sigma, CIIIA), naky6upoanu 30 muH. OntHdeckyo mioTHOCTh (OI1) u3Mepsitu ¢ NCIoIb30BaHUEM
MUKpoIuIaHmeTHoro punepa ImmunoChem-2100 npu anune BonHb! 405/630 aM. Tutpom cuntanu HanOOIb-
niee pa3BeieHHe CHIBOPOTKH, B KOTOPOW ONTHYECKas IIOTHOCTD clielu(puIecKkoil CHIBOPOTKHU B J1Ba U Ooee
pa3 mpeBhIIIaia TAKOBYI0 HOPMaJIbHON CHIBOPOTKH.

Pesynomamot uccneoosanuii

AMIunpuKauio HyKJIEHHOBOU mMocienoBatenbHocT rena lalB npoBoanmu merogom IILP B oObeme
50 mxr: 5 Mk 10x 6ydepa, 1 mxn 10 MM emecu THT®, mo 1 Mk mpsiMoro 1 oOpaTHOTO IpaitMepos, 2,5 ef.
Tag-mommmepa3sser, 1 Mxr JIHK, Bombr 70 50 Mk, Temnepatypaslit peskum: 94 °C — 2 mun; 30 riukiioB 94 °C —
30 ¢, 50°C — 1 mun, 68 °C — 1 mun; 68 °C — 7 MHH.

B pesynprare TP nomyanam nmpoayKT pazmepoM mpuomm3uTenbao 490 m.o. (puc. 1). Pacdyernsrit pas-
Mmep rena lalB coctaBiser 489 m.o.
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Okcnpeccus n ouncTka benka lalB Brucella spp.
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M — mapkep pazmepa ¢pparmentoB JHK; / — ITLP-mpoxyxkr (ren lalB)
Pucynok 1. DnektpodopeTrnyeckuii aHaIu3 IPOIyKTOB amiidukanuu reHa lalB

AmmununupoBansbiii  ¢pparment JIHK kioHMpoBaM B TUIA3MUJHBIA OKCIPECCHPYIOUTHA BEKTOP
pET28b(+). [lomyuenHas pekoMOMHaHTHAS TUIa3MUa BKIIOYAJIA HYKICOTHAHYIO [TOCTIEI0BATEIILHOCTh Oenka
[alB nmox kontponem npomotopa T7. Ha N- u C-koHIIax aMHHOKHUCIIOTHASI TIOCIEA0BAaTEIbHOCTD HIMEET TUCTH-

nuHoBBIe Tarn His6 (puc. 2).

T7 terminator
His6
lalB
His6
kanr ~ T7 promoter
pET28/Bru-IalB |
5806 bp /
pBR322 origin lacl

PBR322 origin — caiiT Hadaxa peruMKanny; kan ¥ — TeH YCTOMYNBOCTH K KaHAMUIIIHY;
lacl — reH penipeccopa JIaKTO3HOTO oniepoHa; 17 promoter — IpoMoTop (ara;
17, T7 terminator — TepMHHATOP TPAHCKPUIIITUH (hara;
77, lalB — BCTpOEHHBIN peKOMOMHAHTHBIN T'eH;
lalB, His6 — mocnenoBaTeIbHOCTh, KOJUPYIOIIasi TeKCaruCTHIMHOBBIA Tar

Pucynoxk 2. Kapra mra3muasr pET28/Bru-lalB

[lonyyennas B pe3yibTaTe KIOHUPOBAHUS IIa3MuIa Oblia TpaHcGopMUpoBaHa B KIIETKH E. coli mramm
ER2566. Unnykuus sxcrpeccun neneBoro reHa UTTTT npuBomuiia k HapaOoTKe OEITKOBOTO MPOAYKTA pa3me-
pom okomno 21 k/la, 9TO COOTBETCTBOBAJIO PACUCTHON BEIWYHMHE MOJIEKYJSIPHOTO Beca PEKOMOMHAHTHOTO

Oenka (puc. 3).
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M — Mapkep MOJIEKYJISIPHOTO Beca OeJIKOB; / — JIM3aT KJIETOK 10 MHIIYKIIUH YKCIIPECCHH;
2 — Ju3at KIETOK IOCIie HHAYKIMU SKCIPECCUH, peKOMOHAHTHBIH Oenok lalB 0603HaueH 3Be31049KOI

Pucynox 3. DmekTpodopeTHIecKiii aHAJIN3 TOIUIIENTHIOB KIETOYHBIX JIN3aTOB E. coli

C nenbio BEIOOpA yCIOBUI OYMCTKH peKOMOMHAHTHOTO Oerka lalB onpenenuim ero pacTBOPEMOCTH ITPH
9KCTIpeccHH B KieTkax E. coli. Kak BUIHO U3 pucyHKa 4, 11e71eBoi OeJI0K HaKaIuIMBaeTCs B KIETKE B PacTBO-
pumoii popme.

M — mapkep MOJIEKyJISIpHOTO Beca OeslkoB; 2 — pacTBopumMast (hpakiius OeIKoB;
3 — HepacTBopuMas Gppaxiius OeNKoB (BKIIOYCHUS)

Pucynox 4. OnpeneneHre pacTBOPUMOCTH LIEJICBOTO Oelka

Mertann-adpdunHas xpomaTorpadust sBASETCS BHICOKOCHENN(UIHBIM U HaJIC)KHBIM METOAOM OYHCTKH
PEKOMOMHAHTHBIX OCJIKOB BCIIEICTBHE OTHOCUTEIBHO BEICOKOTO CPOJICTBA U CIICM(UIHOCTH HEKOTOPBIX Me-
TaJJIOB K 3MHUTOITY, COJIepIKaIleMy IecTh Wik OoJiee octatkoB ructuauHa [ 13]. I[Ipu co3aannm reHeTHIecKon
KOHCTPYKIUH JUIS SKCIIPECCUU LI€TIEBOr0 F'eHa B COCTaB HyKJICOTHHOM 110CI€A0BATEILHOCTU ObLIH BKIFOUECHBI
YYaCTKH, KOTUPYIOIIUE TeKCATUCTHINHOBBIE Tard (pHc. 2). DTO MO3BOJIMIIO UCTIONB30BATh ISl OYMCTKH LIejIe-
BOTO Oenka MeToJ Metaiut-ahGuHHON XpoMaTorpaduu. O4urucTKy Oelika MPOBOIUIIN B HATHBHBIX YCIOBHSIX.

W3 pucynka 5 (mopoxxku 8, 9) BUAHO, YTO HCIIOJIb30BAHHBIA METO OUYMCTKHY TTO3BOJIHII MOTYIHUTh Tpena-
paTbl peKOMOMHAHTHOTO OeJKa ¢ YUCTOTOH He MeHee 95 %.
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Okcnpeccus un ouncTka 6enka lalB Brucella spp.
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M — Mapkep MOJIEKYJIIPHOTO Beca 0eJIKOB; / — KIJICTOUHBIH JH3aT; 2 — KIETOYHBIN JIN3aT nocie QuIbTpanny;
3 — IIPOCKOK uepe3 KOJOHKY; 4—6 — MPOMBIBKH; 7/—8 — 3III0MpoBaHue Oelka

PucyHok 5. Dnekrpodoperinueckuii aHann3 OeIKOBBIX (pakimii B MpOLecce OYUCTKH HeneBoro oenka [alB

Taxoke HaMu ObLTa MPOBEJ/ICHA OIEHKa CITOCOOHOCTH peKOMOMHAHTHOTO Oenka lalB ctumynuposats ry-
MOpaJIbHBII UIMMYHHBIH OTBET. J[Jisi 5TOro MpIIIM ObUIH MMMYHU3HPOBAHBI MIPEMapaTOM PEKOMOHHAHTHOTO
Oenka ¢ agploBaHTOM. Hannune aHTHTEIN K 1IeTIeBOMY OCIIKy OTpeelsuid B JHHAMUKE HauuHast ¢ 20-X CyTOK
MOCJIE TIEPBOY MIMMYHH3ALIUH.
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Turp pa3BegeHuii CbIBOPOTOK

NS — HOpMasIbHasI CHIBOPOTKA; SS — crienmduyeckas cbiBopotka; DPI 20 — 20 cyTKH 1ociie IMMYHH3a1ny;
DPI 27 — 27 cytku nocne ummyHusauuu; DPI 34 — 34 cyTku nocie IMMyHHU3aluu

Pucynok 6. Pe3ynbraThl HMMYHO(GEPMEHTHOTO aHAIN3a

B pesynbraTe ObUTO yCTaHOBIIEHO, YTO peKOMOMHAHTHBIN Oeok [alB BEI3bIBacT B OpraHu3Me >KUBOTHBIX
BBIPA0OTKY crienn(UUeCKUX aHTUTEN. MaKCUMalIbHBIA THTP AaHTUTEN B CHIBOPOTKE KPOBHU KUBOTHBIX B MDA
oTMeueH Ha 20-e CyTKHU ¢ Hadyajla MMMyHHU3auu 1 coctaBui 1:64 000.
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Bwi600b1

B pesysbrate mpoBeieHHBIX UCCIIEIOBAHU OblIa CO3/laHa TeHEeTHYEeCKast KOHCTPYKITHSI TSl DKCIIPECCHT
oenka lalB B kietkax E. coli. OTpaOoTaHbI ONTUMAIbHBIC YCIOBHUS KCIPECCHH M OYHCTKU LIEIEBOIO PEKOM-
OounaHTHOTO Oenka. CrereHb ouncTKU Oeika coctaBmwia He MeHee 95 %. [Ipu uMMyHU3aIum peKOMOUHAHT-
HbIM Oenkom [alB B opranmn3mMe mblinieii BEIpabaThIBAIOTCS aHTUTENA, IETEKTUPYEMbIe B HMMYHO(EPMEHTHOM
ananmse. [lomydeHHbie pekoMOHHAHTHBIN Oeok lalB u cienmdudeckas CBIBOPOTKa K HEMY OyIyT HCTIOIBL30-
BaHHI IIPH pa3pabOTKe MPOPUIAKTHISCKUX MPErapaToB MPOTHB Opylieie3a JKUBOTHBIX.
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A.Y. Ucabek, D.T. Taitnakosa, I'.O. llIsiaei6exoBa, B.M. Ctpoukos, O.B. Uepsskora

Brucella spp. 1alB akybI3bIHBIH IKCIPECCUSICHI 2KIHE Ta3aJay dici

CoHFBI XKbUIAAPBI MaJl IIApyallbUIBIFbIHA YIKSH 3MSH KENTIPETIH aca KayilTi JKYKIaJbl aypyJapAblH eneyoti
Tapainysl Oaiikanaasl. JKyKnaiel aypynapMeH KYpecyAiH eH MaHbI3/Ibl )KoHE IEePCIeKTHBTI TACiIi — UMMYH/IBI
TYpZAE anablH ainy. bpylemnnes aypyblH ajJblH any YIIH Ka3ipri yakpITTa KOJIIaHbUIAThIH BaKIMHAjap TyOe-
Teiinni e3repy/Ii jKoHe KaKcapTy bl Tanan ereni. Kayincis skoHe THIMII ajabiH aly KYpalgapasl IaMbITyarbl
Ooamrakra KaxeT OarbITTapAblH Oipi — Brucella spp. aHTUTeHII aKybI3aapapl KoiaaHy. JKYMBICTBIH Mak-
catsl — Escherichia coli Herizinne GakTepHanbl SKCIpecCHUst dIICIH maiinanana oTsIpsin, Brucella spp. 1alB
PEKOMOMHAHTTHI aKybI3bIH ally O0JIBIT TabbUIa bl 3epTTeyiep HOTIXeCiH e HHBa3uBTi [alB aKkybI3bIH Ko/Tali-
TeIH TeH Brucella suis renomaplk JJHK-Men ammmmpunuprienin, keiin 0akTepHsIbIK AKCIPECCHSUIaHATHIH
pET28b (+) BekTopbiHAa KIOHIAIBI. PekoOMOMHAHTTHI aKybI3apl MeTauT-ahduuai xpomarorpadus smiciMeH
Ta3apTyasiH jkoHe E. coli xacymachiabiH ER2566 mtaMMbIHIa TyTac TeHAl SKCIPECCUsUIayAblH THIM/I JKaf-
Jiaiibl TaHJAJIBIN ANIBIHABL. AKYBI3/IBI Ta3apTy Adpeskeci kem perenne 95 % xypanpl. lalB pekoMOUHAHTTHI aKy-
BI30CH UIMMYHJIay Ke3iH/Ie 3ePTXaHAIBIK THIIKAHAAPAIH aF3achlH/la UMMYHO(EPMEHTTI Tanaay/ia aHbIKTaa-
TBIH aHTH/ICHENep Naiiia 60IaThIHBl KOPCETUIII. AJBIHFAH PEKOMOMHAHTTHI aKybl3 Malap/blH OpyLeuiesine
Kapchl NPOQUIIAKTHKAIIBIK [perapaTTapbl d3ipiey YIIiH KOJIJaHbUIaThIH 00J1abl.

Kinm co30ep: pekOMOMHAHTTEHI aKybI3, KJIOH/AY, SKCIIpeccHs, OpyLeruie3, aHTHICHeep.
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Okcnpeccus un ouncTka 6enka lalB Brucella spp.

A.U. Isabek, E.T. Tailakova, G.O. Shynybekova, V.M. Strochkov, O.V. Chervyakova

Expression and purification of protein 1alB Brucella spp.

In recent years, there has been a noticeable spread of highly dangerous infectious diseases that cause great
economic damage to livestock. The most important and promising method of combating infectious diseases is
immunoprophylaxis. Currently used vaccines for the prevention of brucellosis require their fundamental
changes and improvements. One of the promising areas in the development of safe and effective means of
prevention is the use of protective antigenic proteins Brucella spp. The purpose of this research was to obtain
recombinant protein lalB Brucella spp. by bacterial expression in Escherichia coli. As a result of the research,
the gene encoding the invasive IalB protein is amplified from Brucella suis genomic DNA and cloned into the
bacterial expression vector pET28b (+). The optimal conditions for the expression of the target gene in E. coli
cells, strain ER2566 and purification of the recombinant protein by metal affinity chromatography were devel-
oped. The degree of protein purification was at least 95 %. When immunization with recombinant protein [alB
in the body of mice antibodies is produced that is detected in the enzyme immunoassay. The resulting recom-
binant protein will be used to develop prophylactic drugs against animal brucellosis.

Keywords: recombinant protein; cloning; expression, brucellosis, antibodies.
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Selection of an effective DNA extraction method for the detection
of Salmonella by the polymerase chain reaction

DNA extraction is a crucial step at using molecular and biological methods, since the result of PCR analysis
largely depends on the quality and quantity of the obtained DNA preparations. In this work, we compared the
efficiency of DNA extraction from bacteria in various ways: the trizol method using TRizol commercial rea-
gent, the CTAB method and the sorbent method using silica particles. It has been shown that the extraction of
DNA from Salmonella bacteria on silica particles ensures higher sensitivity than the other methods. The am-
plification of the extracted DNA on silica particles is more efficient and allows obtaining reproducible results
with the accuracy of a high degree. In the future, this method will be used to complete the test system for
diagnosing salmonellosis. Introduction of the methods of express diagnosis into practice is extremely important,
as quick and early diagnosis will allow counteracting the spread of infection in a timely manner, which in turn
will improve the epidemiological and epizootological situation in the country.

Keywords: Salmonella bacteria, method, identification, DNA extraction, polymerase chain reaction, amplifica-
tion, silica particles.

Introduction

Salmonellosis is a widely spread human and animal infection caused by various members of the Salmo-
nella genus. Food raw material and foodstuff are the most dangerous for people of Salmonella reservoir. In
many European countries, salmonellosis morbidity among humans has significantly increased for two recent
decades [1].

Lately, methods of gene diagnosis (nucleic acid hybridization, polymerase chain reaction — PCR, and so
on) are successfully used to detect and identify microorganisms in various objects under study. These methods
allow indicating and identifying microorganisms at high specificity in the presence of attendant microflora and
with sensitivity right up to single cells [2].

The identification of infectious agents by classical bacteriological methods is associated with the usage
of numerous selective nutritive media and various substrates. It makes the identification process protracted
and laborious. Moreover, growing contaminating microorganisms in various media under competition condi-
tions not always results in adequate identification. Furthermore, in vivo identification of transformed bacteria
or of artificially genetically changed forms carrying pathogenicity genes not typical for the strain is difficult
in the classical bacteriological assay [3].

Currently, there are various methods that allow extracting nucleic acids from a wide range of samples but
only a bit of them is suitable for automation and many steps of isolation involve the risk of contamination. The
presence of contaminants (proteins, for instance) in the complex mixtures often impedes the implementation
of necessary reactions and techniques. Methods of DNA or RNA extraction should meet the following priority
requirements: lysis of the biological material, selective extraction (sorption), concentration from large vol-
umes, separation of components that inhibit PCR, separation of DNA and RNA, high yield percentage, oppor-
tunity of calibration and of positive control, absence of contamination, low time expenses, automation possi-
bility [4].

Dynamic of development of veterinary and sanitary expert examination and of foodstuff certification is
characterized by transfer to the most specific, sensitive and accelerated methods of bacteria identification [5].

Polymerase chain reaction (PCR) has a number of advantages as compared to the traditional bacteriolog-
ical method of Salmonella detection since it combines rapidness and simplicity of implementation as well as
potentially high specificity and sensitivity in revealing pathogenic microorganisms [6].
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Selection of an effective DNA extraction method ...

The objective of our studies was to select an effective method of DNA extraction for Sa/monella detection
by the method of polymerase chain reaction.

Materials and Methods

The objects of the study were eight Salmonella bacteria isolated from the foodstuff at the Microbiology
Chair of Al-Farabi Kazakh National University.

DNA Extraction. DNA was extracted from Salmonella bacteria by the following methods:

1. Trizol method. The commercial reagent TRizol («Invitrogen», USA) was used in accordance with the
manufacturer’s manual.

2. CTAB method. CTAB (cetyl trimethyl ammonium bromide) is a classical cation detergent that is used
in DNA extraction. CTAB lyses the cellular membrane, effectively destroys DNA-protein [7].

3. Sorbent method using silica particles. DNA binds to silica particles under the effect of high concen-
trated salt [8].

The quality and quantity of the extracted DNA were controlled with the use of NanoDrop 2000.

For setting PCR used the same amount of DNA (~ 30 ng/ul) obtained by different methods.

PCR-amplification. PCR-fragments of Inv gene from Salmonella bacteria were produced with the use of
the following primers: S Inv-1F (direct) and S Inv-1R (inverse). Amplification was carried out in 25 uL of
reaction mixture of the following composition: 10 xbuffer of DNA polymerase — 2.5 pL, 10 mM dNTP —
1 uL, MgCl, — 1 pL, 20-50 ng of DNA-matrix, 20 pM of direct and 20 pM of inverse primers, and 0.5 U of
DNA polymerase (Invitrogen), DNA — 1 pL. PCR products were assayed by electrophoresis in 1.5 % agarose
gel containing ethidium bromide (1 pg/uL) at the field strength 6 V/cm?. The PCR product sized 500 bp.

Results and Discussion

Comparative study of three different versions of the DNA extraction from Sal/monella bacteria was carried
out: the trizol method using TRizol commercial reagent, the CTAB method and the sorbent method using silica
particles.

The parameters such as quantity and quality of the obtained DNA were taken into consideration to select
the DNA extraction method. The results of extracting genome DNA by different methods from 8 Salmonella
isolates are shown in Figure 1.

W the CTAE method m the tnzol method O  the sorbent method

2757
2555 2562 263,5
2352 3356 2322

2553
5388 2493
213.4 216,53 | 2154 g 215.2
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1322
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Figure 1. The amount of DNAs extracted from eight Salmonella isolates (ng/uL) by different methods

The implemented studies showed the CTAB method to demonstrate the highest DNA yield. The results
of the trizol method are slightly lower. And the lowest DNA yield was demonstrated by the sorbent method.

PCR-assay depends significantly on the quality of the extracted DNA. PCR amplification was conducted
with the DNA specimens of equal volume (1 pL) obtained by different extraction methods from samples of
the materials under study: the trizol method using TRizol commercial reagent, the CTAB method and the
sorbent method using silica particles. The results are shown in Figure 2.
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Figure 2. Electrophoregram of the DNAs obtained from Salmonella bacteria

Figure 2 shows that the genetic material of high quality and of concentration sufficient for PCR-assay has
been obtained by the sorbent method with the use of silica particles (C). At the same time, it should be noted
that the DNA concentration in these preparations is 1.61 times less than in preparations obtained by using
TRizol (A) and 1.75 times lower versus the preparations obtained by the CTAB method.

Insignificant PCR inhibition in the DNA specimens obtained by the trizol method using TRizol commer-
cial reagent and the CTAB method may be caused by the DNA excess, which is a PCR inhibitor.

The same amount of DNA (50 ng/ul) was used to select an effective DNA extraction method for detecting
Salmonella in the PCR reaction. The results are presented in Figure 3.
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A — 50 ng/ul of DNA isolated with TRizol reagent was used in the PCR reaction; B — 50 ng/ul of DNA isolated with
CTAB method was used in the PCR reaction; C — 50 ng/ul of DNA isolated with sorbent method was used in the PCR
reaction; /-8 — DNAs of Salmonella bacteria; M — 1 kb DNA marker (Invitrogen)

Figure 3. PCR products of Salmonella bacteria on an agarose gel using 50 ng/pl of DNA

68 BecTHuk KaparaHguHckoro yHuBepcuteTa



Selection of an effective DNA extraction method ...

As can be seen in Figure 3, optimal results were obtained when PCR was performed using DNA isolated
by the sorbent method.

The major criterion in methods of the DNA extraction is that nucleic acid should be the utmostly purified
from cellular DNA and protein impurities. The extracted genome DNA should be unfragmented since it is a
matrix for the synthesis of the specific product [9]. Such a result is ensured by the sorbent method using silica
particles. When this method has used the proteins and cellular components are removed and the utmost purified
DNA is left. The advantages of the DNA extraction method with the help of silica particles are as follows: loss
minimization in the course of the DNA extraction; lower risk of cross-contamination owing to the linkage of
all nucleic acid to the sorbent; high purity of the final product [10]. In contrast to other methods, this one does
not require the usage of toxic reagents.

Effectiveness of the process of the DNA extraction is a determining factor in the course of work with a
small amount of the material or with the specimens containing a considerable quantity of inhibitors that may
result in lower diagnostic sensitivity of the test and inhibition of the amplification process [11]. The properly
selected method of the DNA extraction allows achieving the most accurate result of the polymerase chain
reaction.

Conclusion

On the basis of the implemented study, one can conclude that the sorbent method using silica particles is
the most suitable method for DNA extraction from Salmonella. In the future, this method may be used to kit
up the test system for Salmonella identification and genotyping.

The work was carried out within the project of grant financing « Genotyping pathogenic microorganisms
in the food raw material and foodstuff realized in the markets and supermarkets of the Republic of Kazakhstan,
development of recommendations aimed at reducing the risk of morbidity among the children of preschool and
school agey, years 2018-2020, No. AP05131147.
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Ionumepa3abl Ti30eKTi peakuss KOMeriMeH CaJIbMOHEJIAHbI
aiikpiaaay ywin JJHK O6eaynin Tuimai ogicin Tannay

MosexynsapibIK-O10NOrHsUIBbIK dpicTepin Konpanra ke3zne JJHK Geuty mernyui kagam 60sbin TaObuiapl, ce-
601 [ITP-rannaysiney HoTKeci anbiaran JJHK npenapaTrtapbIHbIH carachblHa )KOHE CaHbIHA OaiIaHBICTHI 00-
nanel. Makanana Salmonella 6axrepusnapsase JJHK Gery THiMainiri Typii ogicrepMeH cansicTEIpast: TRizol
KOMMEPIMSUTBIK peareHTiH KosnaHatsH Tpu3on oaici, CTAB ofici xkoHe kpeMHe3eM GeIeKTepiH KoJIaHaThIH
copbentrti oxic. JJHK kpemHezem GenmrextepiHae oKIIayigaHFaH Ke3ze, 0acka omiCTEepMEH CalbICTHIPFaHa,
Salmonella 6axrepusinapsiabiy JJHK-b1H anbIkTay ce3iMTanapiFbl Kamtamachi3 erinred. bemninin ansiaran JJTHK
aMIUTH(UKAIMUIAaHY bl KpeMHe3eMIiK OeIIekTepai KoJlauFania KyIenTinyi THIMIipeK KaHe jKOFaphl A
IIKTiH KalTajgaHAaThIH HOTIKENIEPIH alyFa MyMKiHaiK 6epeni. Bomamakra Oy axic Salmonella nuarsoctuka-
CBIHBIH ChIHAK )KYHECIH jkacay YIIiH KoJnaHbuLisl. JKenen quarHocTukaay 9fiCTepiH eHrizy NpakTHKaga eTe
MaHbI3/Ibl, OUTKEHI HHEKIMAHBI T€3 )KOHE epTe IMarHOCTUKA jKacay OHbIH TapalyblHa yaKbIThUIbI KapChl TY-
pyFa MyMKiHZIK Oepeni, OyJ1, 03 Ke3eriHje, eeri SIUIeMHOIOTHSUIBIK )KOHE SIH300TONOTHSIIBIK HKaF Jal IbIH
JEHTeiliH apTTHIPABL

Kinm co30ep: Salmonella 6axrepusinapsl, oxic, aiikeinay, JJHK Geiry, mommumepass! Ti30€KTi peaknust, aM-
MQUKays, KpeMHe3eM OeJIIeKTepi.

C.M. bapmak, FO.A. Cunssckuid, A.b. bepapiranues,
N.C. Capunkas, T.I1. lapmanos, U.X. Menaenxami, E.B. XKongsibaera

Ioadop 3¢ppexTuBHoro merona BoiaeeHus JHK nis1 BbIfiBjIeHUA CaJIbMOHELI
METOJA0M MOJUMEPA3HOU LEIMHON peaKkuuun

ITpu ucnonp30BaHUH MOJIEKYJIIPHO-0HOIOrn4eckux MeTo10B BeiaeneHue JJHK sBisiercs onpenensiomum 3ta-
IIOM, TaK KaK OT KadecTBa U KoJu4yecTBa rnoay4yeHHsIx npenaparos JJHK Bo MHOrom 3aBucur pesynsrar I1L[P-
ananusa. B cratbe cpaBHmM 3 dexruBrocTs Boiaenenus JJHK 6axrepun pona Salmonella pazandubiMu crio-
co0aMu, a UMEHHO: TPU30JIbHBIN METOJI C HCIOJIb30BaHUEM KoMMepueckoro pearenra TRizol, CTAB metox u
COpOCHTHBII METOJ C MCIIOJIb30BaHIEM JacTHI kpeMHe3eMa. [loka3ano, uro npu Beinenennu JJHK nHa gactu-
ax KpeMHe3eMa 00ecIieunBaeTcsl BEICOKAsh YyBCTBUTENbHOCTS BhisiBiIeHNs JIHK Gaxrepun pona Salmonella
TI0 CPaBHEHUIO C APYTUMH MeTojaMu. AMiumndukanus skcrparuposanHoit JJHK Ha wactimax kpeMHesema sB-
nstercst 6oree 3 QeKTHBHOI U MO3BOJIIET MOTyYaTh BOCHPONU3BOANMBIE PE3yIbTaThl BEICOKOH CTETIEHH TOUHO-
ctu. B nepcnektuBe gaHHBIN METOX OyIeT MCHOJIB30BaH ISl KOMIUIEKTAI[MN TECT-CUCTEMBI JUIsl TUaTHOCTUKHI
canbMOHeEIUT. BHepeHe MeTo10B 3KCIpecc-AMarHOCTUKY B MPAKTUKY YPe3BbIYaifHO BaXKHO, TaK Kak ObICTpast
U PaHHAS JIMAarHOCTHKA ITO3BOJUT CBOCBPEMEHHO HMPOTUBOJCHCTBOBATH PACIIPOCTPAHEHUIO HH(EKIUH, YTO, B
CBOIO OUepe/Ib, TIOBBICUT YPOBEHB MUAEMHOIOTHUECKOH U STTN300TOIOTHUECKOM CUTYyalluH B CTPAHE.

Kniouesvie cnosa: Gaxrepun Salmonella, meton, nunentuduxanus, seiaenenue JHK, nomumepasnas nennas
peaknus, aMIUTH(UKAIIS, YaCTHIIBI KpeMHE3eMa.
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OueHka pecypcoB JieKApCTBEHHbIX pacTeHUil
B Jecax Kazaxcranckoi yacTu AJiTasi M MX 3K0JIOTHYeCKOe COCTOSTHUE

B crarse npencraBieHsl pe3ysbTaThl MOJEBEIX U TA00PAaTOPHBIX HCCIESIOBAHUN JIEKapCTBEHHBIX PACTEHHUI B
necax Kasaxcranckoit qacTu Antas. YueTHbIe IIONMAAKH OBLIN 3al0KEHBI B TOPHBIX JiecaX B perHoHax Bo-
ctouyHo-Kazaxcranckoii o6macti. OOIEnpHHATEIMI METOIaMH IPOBE/ICHA OLIEHKA PECYPCOB, 3KOJIOTHYECKOTO
COCTOSIHUSI IEKapCTBEHHBIX PACTEHUH, NHTEHCHBHO 3ar0TaBIMBAEMbIX B perHoHe. Mcciaen0BaHHAMH yCTaHOB-
JIEHO, YTO HaHOOJBIIMM CIIPOCOM CPEH 3arOTOBHUTENEN MONB3YIOTCA 9 BUAOB IIMPOKO PAaCIIPOCTPAHEHHBIX U
JETKOAOCTYNHBIX pacteHuit: Origanumvulgare L., Hypericum perforatum L., Achillea millefolium L.,
Tanacetum vulgare L., Sanguisorba officinalis L., Potentilla erecta (L.) Raeusch., Inula helenium L.,
Rhaponticum carthamoides (Willd.) 1ljin, Hedysarum austrosibiricum L. bruonormdeckuii 3amac u3y4eHHBIX
BUJIOB HaxoguTcs B 1uamazoHe 1,94-14,64 1/ra, XO3SMCTBCHHBIH 3amac BapbHPYeT B MpeAeiax
1,65-10,98 1y/ra. KoHueHTpamu TsSHKENIBIX METAJUIOB B 00pa3uax (pUTOCHIPhs XapakTepu3yroTes mo Pb B mpe-
nemax 0,0023-0,042 mr/kr, mo As — 0,0016-0,019 mr/kr, mo Cd — 0,0016-0,040 mr/kr, mo Cu —
2,4-4,84 mr/kr, mo Zn — 7,6-9,3 mr/kr, no Mn — 30,7-36,1 mr/kr. Hanbosee BaxHbIi BBIBOJI, YCTAaHOBICH-
HBIH B XOJI€ NMPOBEJCHHBIX HCCIEOBAHNUM, 3aKII0YaeTCs B TOM, YTO BCE M3yUEHHBIE MPOOBI COOTBETCTBYIOT
TpeOoBaHHUIM HOPMATUBHBIX JOKYMEHTOB IO KPHTEPHIO SKOJIOTHUeCKOH Oe30macHoCTH. Taxke MCClIeIOBaHUS
MaTepHuajoB JIECHEIX PECYpCOB B 00JIACTH 3KOJIOTHMIECKOI 0€30MacHOCTH MO3BOJSIOT PEKOMEHIOBATh UX HC-
TIOJIb30BAaHNE B XO3SHCTBEHHBIX IEIIX U 3aTOTOBKY B IPOMBIIUICHHBIX 00BEMax.

Kniouesvie cnosa: nexapcTBeHHBIE pacTeHHs, OHOopa3sHOoOpasue, Anrtal, OGHOTONBI, JIECHBIE PECypcChl, OHo-
Macca, 00beM 3ar0TOBOK, MOHHTOPHHT, TSXKEJIbIE METAJUIBI, SKOJIOTHYECKash 6e30MacHOCTb.

B Hacrosiiee BpeMsi B MUPE HaOJIIOIaeTCs yCTOMYMBast TCHACHIIMS TIOBBIIICHHUS CIIPOCa Ha PACTUTEIIbHOE
CBIPBE U BUJIbI TPOAYKIIMU M3 HEr0. DTO 00YCIIOBICHO PE3KUM YBEIMUCHUEM B TIOCIICIHUE TObI YHCIIA TIOTPe-
outeneit GUTOCHIPHS, PaCIIUPEHUEM aCCOPTUMEHTA JICKAPCTBEHHBIX, Map(PIOMEPHO-KOCMETHICCKUX U3]ICITHH.
B Bompocax pannoHaaIbHOIO HCIOJIb30BAaHHS JIECHBIX PECYPCOB 0OO0JIbIIOe BHUMAHUE YACIACTCS JICKAPCTBCH-
HBIM ¥ BUTAMUHHBIM pacTCHUSM. JIeKapCTBEHHBIC pACTEHHUS 3aHIMAIOT 3HAYUTEIIPHOE MECTO B COBPEMEHHOMH
MEIUIIMHE U KOCMETOJIOTHH. TakKe OpraHnu3alny 3[paBo0XPaHeHUs U (papMarieBTUYeCKOM MPOMBIIIICHHOCTH
Kazaxcrana HaleneHbl Ha CO3/JaHUE CHIPhEBOU 0a3bl HOBBIX M 3()()eKTUBHBIX JIEKAPCTBEHHBIX CPEJICTB PACTH-
TEIBLHOTO TIpoucxoxaeHus [1-3].

B pernone Kazaxcranckoii yactu Anrtas uMeeTcs 3HAUUTEIILHOE BUIOBOE pa3HOOOpasue (IIopkl U pac-
TUTEIBHBIX PECYPCOB, NIPUMEHSIEMBIX B HapOJIHON M TpaJUIUMOHHONW MeauuuHe. Takxke OTMEUEHO, YTO AJIs
HAy4YHO-TTPAKTHYECKUX IIeJIcH He00X0MMO PEIlIeHUE BOIIPOCOB 10 OIICHKE 3araca, paclpoCTpaHeHUI0, IKOJIO-
THYECKOM 0€301aCHOCTH MHOTHX BHIOB JICKApCTBEHHBIX pacTeHuii [4]. HykaaroTcs B JOMOJHCHUH TaKUE HC-
CJIEIOBAaHU, KaK COBPEMEHHOE COCTOSIHUE XO3SIMCTBEHHO-UEHHBIX, THTEHCUBHO 3KCILTYaTUPYEMBIX, PEIKUX
Y MCYE3aI0IINX BUJOB JICKAPCTBEHHBIX PACTEHUN HA TEPPUTOPUU U3y4aeMOro peruona. [Ipaktuuecku oTcyT-
CTBYET Hay4Has HHPOpMaIUs 00 SKOJIOTUYSCKOM COCTOSIHUH JIEKAPCTBCHHBIX PACTCHUM, TEPCIIEKTUBHBIX JIJIS
3aroToBKd. C y4eTOM yKa3aHHOTO BBIIIE, LIEJBbI0 TPOBOAUMBIX UCCIEAOBAHUM CTAIO U3yYE€HUE BOIPOCOB MO
OIIEHKE PECYPCHOTO TIOTEHIIMAJIA ¥ SKOJIOTHUECKOM 0€30MMacHOCTH JeKapCTBEHHBIX pacTennii KazaxcTanckoi
qacTH AJTas, JOCTYIHBIX IS 3aTOTOBHUTEICH.

Mamepuansi u Mmemoowbl uccredosanuii

[Ipu npoBeneHnu nccneroBanuii ObUIM NCIOIB30BaHbI OOIIECTIPUHATHIE T€000TAHMYECKHE U PECYPCOBEI-
YeCcKUe METOAbl. MapIpyTHO-PEKOHTHOCIIUPOBOYHBIE METOIbI UCTIOIB30BAIUCH AJISI U3YUEHUS [IEHOMOIY -
LIUH JIeKapCTBEHHBIX pacTeHuil [5]. BusyaibHyl0 OLIEHKY KonuyecTBa OcCOO€ MpOBOAMIM MO IIKaie
I'. Apyne [6]. Ilpu ompeneneHny pecypcHOTO MOTEHIMAA JIEKAPCTBEHHBIX PACTEHUH HMCIIONh30BaHa 00IIIe-
npuHATast « MeToiKa OIpeAeNIeH s 3allacoB JIEKAPCTBEHHBIX pacTeHui» (1986). [l omenku oOwmms u 3a-
macoB OMOMAacChl JIEKAPCTBEHHOTO CHIPhsI UCIIOJIL30BAHBI TP OCHOBHBIX MeToja: jJuHeiHas Takcanus (JIT),
cnocod ckpemerabix TpaHcekT (CCT), xpyroeele mromanku (KII) [7]. Upentndukanuio BumoB
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JIEKapCTBEHHBIX pacTeHui mpoBoauiu o «dnope Kazaxcrana» (1956-1966) [8]. Homenkmnatypa BUAOB Ipu-
BeneHa 1o ceoake C.K. Uepemanosoi (1995) [9].

JlIsl OLIEHKM COBPEMEHHOTO IKOJIOTMYECKOM cpellbl OOMTaHUsI U3y4aeMbIX BUIOB PAaCTEHUIl HCIOIb30-
BaHBl METOABI TO3UMETPUYECKOTO KOHTPOJS MpU3eMHOTO cios atMocdeps! [10]. KoHIeHTpauuu TaKembix
METaJUIOB B IPpo0ax JIEKapCTBEHHBIX PACTEHUI OIIpe/IeNICHbI B COOTBETCTBUHU € TPEOOBAHUSIMU 110 IIPOBEACHUIO
aTOMHO-a0copOIInoHHOM criekTpomeTpuH [ 11]. Taxke B paboTe ObLIH HCITOJIb30BaHbI CBEICHHUS U3 JIECOYCTPO-
UTENBHBIX MaTepUalioB, TAKCAIIMOHHBIX OMMCAHHUH JIECOXO3IHCTBEHHBIX yupekaeHnii Bocrouno-Kazaxcran-
CKOM 00JIaCTH.

Peszynomamul u ux obcyscoenue

buopaznoobpasue Qopsl IeKapCTBEHHBIX pacTeHHi KazaxcraHa 3HAYMTENbHO BapbUPYET, KakK IO CO-
CTaBY W YHCICHHOCTH Pa3JIMYHBIX TAKCOHOB (BHIIOB, POJIOB H JIp.), TaK u 10 reorpaduu. OCHOBHEIMU (PaKTO-
pamu, 00yCIOBIMBAIOIIMMY PaCIpeAeTICHIE PACTEHUH, SIBISIIOTCS IPUYPOUYEHHOCTh BUIOB K TTPUPOTHO-KITH-
MaTHYeCKHM 30HaM M BBICOTHBIM TOsicaM. B ropHBIX cuctemax pazHoobpasne u caMOOBITHOCTH (IIOPHI yBe-
JMYUBAIOTCS C CEBEPO-BOCTOKA (AunTail) Ha toro-3anaj (3anaansiii Tsab-llans, Kaparay). Pecypcel ocHOBHBIX
JexapcTBeHHBIX pacteHui (80 %) pacnpocTpaHensl B ropax 3aunuiickoro Anaray, Kermens, Kynreii u Tep-
ckeil Amaray, Jlxyrarapckoro Amaray, Kuprusckoro xpedra, bopannmaiitay, Anras, Tap6araras. [lo mexoro-
PBIM BUJIaM PECITyOJIMKa MOXKET OBITh SKCIOpTepoM. Tak, pecypchl adeapsl XBOIIEBOH (Ephedra equisetina)
MO3BOJISIIOT 3aroTaBiuBaTh Oe3 ymepba a0 700 T. CyXoro CheIpbs, 3amachl COJOAOK TOJOH M ypaJbCcKOM
(Glycyrrhiza glabra, G. uralensis) cocTaBIstoT 75 THIC. T., YTO AT BO3MOXHOCTH BEIBO3UTH CHIPhE ITUX BU-
JIOB B 3HAYHUTEIHHBIX 00beMax. [lo qpyrumM BuIaM pecypchl TOCTaTOYHBI JIIsl YIOBIETBOPEHHS BHYTPEHHETO
CTpoca Ha pacTUTENIbHOE ChIpbe. HeoO0X0quMo IHIIb YIOPpSA0UNTH CUCTEMY 3ar0TOBOK M IIPaBHJI TPOBEACHUS
3arOTOBUTENBHBIX pador [12].

Ha rteppuropnm Kazaxcrana 3apeructpupoBaHo okoio 6500 BHIOB BBICIIMX COCYIHCTBIX PacTECHHUH.
B Anraiickom pernone KaszaxcraHa mpu WHBEHTApU3allMU BBICIIMX COCYAUCTBIX PACTEHUH yCTaHOBIICHBI
okoio 2500 BuIOB, YTO cocTaBisieT npuMepHo 44 % ot obuiero yncia BUIOB BHICIIMX pacTeHud. [lepeueHs
JIEKapCTBEHHBIX pacTeHul Kazaxcranckoii yactu Anras BkimodaeT 783 Buga u3 131 cemeiicTs, rie 87 BUIOB
YCIIEUIHO MPUMEHSIIOTCS B TPAAULMOHHON MEULIMHE, a 3HAYNTENFHO OOJIbIlIee YHCIIO UCIIOIB3YETCS B HAPO/I-
HoW MeautuHe [13].

OKCTEeTUITNOHHO-TTONIEBbIE NCCIIEOBAHNS HAMU TPOBENEHBI B TOPHBIX Jlecax Bocrounoro Kazaxcrana
(oxpectHOCTH T. Pumnep, [TuxtoBckuit u Puanepckmii 1ecxo3nl). DKCIIEPUMEHTATBHO-TIONIEBEIE YIACTKH BBI-
OpaHBI B Pa3HBIX YaCTAX JISCHBIX DKOCHCTEM, YTO CIIOCOOCTBOBAIO MAKCUMAIILHOMY OXBaTy UCCIIEAOBATEIIb-
ckux Twromazok. [lepBas sxcnieprMeHTaIbHas IIIOMIAIKa PAaCcTIOIOXKeHa Ha TeppUTOpuH Puaiepckoro gecxos3a
(IleaTpanpHOE MeCHUYIECTBO, 26 KBapTai, 17 Beaen; XKypaBIuXxuHCKOE JeCHUIECTBO, 18 KB., BeImen 64; [Ipu-
TOPOJIHOE JISCHUYECTBO, KB. 84, BhiAen 16). O0mas mionaab TePpUTOPUN 00CIeIOBaHus COCTaBIseT 36 ra.
Ha xapte-cxeme (puc. 1) 1ecox03sHCTBEHHOTO pPalOHUPOBAHUS TEPPUTOPHH FOCYNaPCTBEHHBIX YUPESKICHUN
JIECHOTO Xo3siicTBa BocTrouno-Kazaxcranckoi 007acTi TaHHBINA y9acTOK 3HAYMUTCS IO HOMEpOM 3, Haxo-
TUTCSI B ceBepHON "acTu T. Puanep. Bropas skcneprMeHTanpHas TUIOMIAAKA PacoioKeHa Ha TEPPUTOPHH
[MuxToBckoro necxo3a (byrakoBckoe necHrnuecTBO, 38 KBapTai, 40 Beiaen). OOmas miomaab JIecxo3a CoCTaB-
nsiet 30 ra.

U3zBecTHO, 94TO B HOPMUPOBAHUH BHIOBOTO OMOpa3zHO00pasus (hiopbl v payHbI pETHOHOB KITI0UYEBast POJIh
MPUHAUICKUT MPUPOTHO-KIUMATHUSCKUM YCIOBUSAM. MHOTOJNETHHI MOHUTOPUHT TPUPOTHO-KIMMATHYC-
ckux ycnoBuii BoctouHolt wactn Ka3axcraHa mokas3pIBaeT, 4TO OTAAJICHHOCTh OT OKEAaHOB M TOPHBIN pesibed)
OTIPE/IETISIIOT CTETIeHh KOHTHUHEHTAJIBHOCTH, YBIOKHEHH U TEMIIEPATYPHOTO PEKMUMa B TEUEHHE BCETO TOJ0-
BOTO IUKJIA KIIMMAaTHYECKHAX MapaMeTpoB peruoHa. [loroganHeie ycimoBus 3uMbl onpeaesstorcss Monromo-Cu-
OMPCKUM aHTHUIMKJIOHOM, MIPUHOCSIIIUM XOJIOIHYIO TIOTO/ly B T€UEHHUE MATH MecsieB. BecHol u 3uMoit mpe-
00J1a/1al0T CeBepO-BOCTOYHBIE, BOCTOUHBIE BeTphl. CpeHAS BBHICOTA CHEKHOTO MOKPOBA HAa OTKPBITHIX MPO-
crparctBax pocturaet 50-60 cm ¢ rayouHoit mpomep3anus mouBsl OT 40 1o 119 cm. Cpennsis Temmeparypa
3uMBbI cocTaBisieT 12,6 °C ¢ KpaTKOBpEMEHHBIME MOpo3aMu B quana3one 35—45 °C. CormacHO 0COOEHHOCTIM
3WMHET0 NIEPHO0/Ia BEIMYHNHA BEIHYKICHHOTO TTOKOSI IPEBECHBIX PACTEHHM JOCTUTAET OT 5,9 10 6,4 MecAieB B
roxy. BecHa mo3mHAA M MPOAOIDKUTENBHAS C YaCTHIMU 3aMOPO3KaMU IIPH TOCIOJCTBE HA TEPPUTOPHUIO Kpast
ApPKTHYECKUX XOJOMHBIX Macc. OcoOeHHO maryOoeH BO3BpaT XOJIOAOB B KOHIIE Masi M HaYaJIe UIOHS, KOTIa 3a-
MOpo3kH B 1-3 (nHorna 10 —5 °C) BBI3BIBAIOT HAPYIICHHE €CTECTBEHHOTO X01a BET€TaTHBHOTO PAa3BUTHS pac-
tenuit. [loBpexaaroTcs HaOyXIue U TPOHYBIINE B POCT MOYKH, TOOETH U JTUCTHs. JIeToM 1 oceHblo mpeobia-
JAI0T IOro-3amajHble BEeTphl. Temmeparypa BO3AyXa CaMoOro TEIUIOro mecsia uwig cocrasiser 16,6 °C.
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lopHBIl penbed MECTHOCTH CMATYAIOT HU3KHE TEMIEpaTyphl 3UMOI M BBICOKHE JIETOM, COXPaHss B TOXE
BpeMs o0IIre 3aKOHOMEPHOCTH KIIMMAaTa, IPUCYIIUE JTAaHHOH mupoTe. brnarogaps ocodeHHOCTIM oporpaduu
(HampaBJieHHE XpeOTOB, BEICOTA, SKCIIO3HITUS, KOHBEKIIUS U T.J1.) CO3/IAETCS PA3IMYHbIH KOMIUIEKC IPHUPOTHO-
KIIMMATUYECKUX YCIIOBUH manmmadra. Hauano Beretanuym MHOTHX KYJBTYP COBIAIACT C IEPEXOAO0M CpeaHEH
CYTOYHOM TeMIepaTypbl Bo3ayxa uepes 5 °C. AKTUBHAs BereTalus NpUXoanuTcs Ha OoJiee BEICOKUE TeMITepa-
TYPBI, CBSI3aHHEIE C TIEPEXO0JIOM CPETHECYTOUHBIX TToKa3areieit uepes 10 °C, Bo BTopoii mosoBuHe Masi. Cymma
3¢ (eKTUBHEIX TemrepaTyp 3a BereTanuoHHbIH mepuoy nocturaet 1000—1800 °C B teuenune 94—121 nus.
CyMMa ToI0BBIX aTMOC(EPHBIX 0CAAKOB BapbupyeT B cpeaneM oT 400 1o 550 mm. {7t TeppuTOopun peruoHa
CBOMCTBEHHO obOmine JeTHUX ocankoB oT 140 mo 300 MM, yTo oOecmeunBaeT XOpoIlee YBIAKHEHUE BCETO
BereTarimoHHoro repuoaa [14]. YcranosieHo, 9to Ha Tepputopu Boctouno-Kazaxcranckoit oomactu aTMo-
cdepHbIi Bo31yX ropoaa Puanep B nenoM xapakrepusyercsi HOBBIICHHBIM YPOBHEM 3arps3HEHUs. Y CTAHOB-
JIEHO, YTO TI0 TOPOAY CpEHHSS KOHIICHTpaIus muokcuma cephl cocraBmma — 1,2 I1JIKc.c., o3oma —
1,7 I1[IKc.c, npyrue 3arps3usiomniye Bemectsa He npepbimanu [1JIK. M3mepennsIil Hamu paguanoHHbIN GoH
BapbupoBain B mpenenax 0,05-0,24 mx38/4. B cpeanem no obsiacTu paauanroHHBIA TaMMa-(hOH COCTaBHII Ha
ypoBHe 0,13 MK3B/4 1 HAXOIUIICS B JJOITyCTUMBIX TIpEIeIiax.
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COCHOBLME IMCE KANDHNCHHE HATOPWA
TOMHGXBOAHIE NCa PYAMOID ANTaR

nuCTBaMM e Neca KOmeoro Anman w Caypa

B cesepnoii wactu BKO, Ha rpanure ¢ PO, yuactku Ne 1, 2 Punnepckwii tecxo3 (2 3KcriepiMeHTaIbHBIE TUIOIAIKH).
IOxnee Punnepa yuactku Ne 3, 4 — I[TuxToBCKHH J1ecx03 (2 3KCIIEpUMEHTAIbHbIE TIIOIIAKH)

Pucynox 1. Kapra-cxema paiioHa o0cie1oBaHus JIECHBIX TEPPUTOPHH JJIs cOOpa JIEKapCTBEHHBIX PACTCHUH

U3 nekapcTBEHHBIX pacTeHUi, NIMPOKO PACIPOCTPAHEHHBIX B JIECHOM (hOoHIE ANTANCKOro Kpas, HaMH
IUTsl UccieioBanus ObutH 0T0Opansl Origanum vulgare L., Hypericum perforatum L., Achillea millefolium L.,
Tanacetum vulgare L., Sanguisorba officinalis L., Potentilla erecta (L.) Raeusch., Inula helenium L.,
Rhaponticum carthamoides (Willd.) lljin, Hedysarum austrosibiricum L.

VY oTnmenbHBIX BUIOB (hapMakorneiiHoe 3HaUeHHEe UMEST HaJ3eMHas YacTh: AYIIUIIA, 3BepOOOH, ThICSIUe-
JIUCTHUK, XM, BCce OHM — MHOTOJIETHHE TPABHI C MOJ3yYUMH KOPHEBHUIAMH U OOKOBBIMHU KOpHSIMHU. Or-
TUMYM MPOU3PACTAHUS OHU HAXOJIAT B TPABSHO-KYCTApPHUKOBBIX COOOIIECTBAX U HA JIECHBIX omyIikax. Oo1mas
XapaKTepPUCTUKA IKOJOTUIECKONW CUTYallMd YYaCcTKOB OOCIIeIOBaHUs CBelleHa B TaOuuiyy 1. JlaHHBIE BKITIO-
4arT HHOOPMAIIHIO 00 aIMHUHUCTPATHBHOM PACTIONIOKEHHH YUSTHBIX TUIOMIAIOK, TeOorpadUuecKuX KOOpAH-
HaTax MECTHOCTH, BBICOTE HaJl YPOBHEM MOPSI, MOIITHOCTH SKCITO3UIIMOHHOM 10361 (MD/]).
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Taonuma 1

OcHOBHBIE TAPAMETPhI COCTOSHUSA IKCIIEPUMEHTATBHBIX Y4ACTKOB B MeCTaxX NPOU3PACTAHUS
JIekapcTBeHHBIX pacTeHuii Kazaxcranckoii yactu Anras

No I'eorpaduueckue BricoTa MD/JI,
MecToIoI0KeHHEe YUETHBIX MJIOIAT0K
/11 KOOPIUHATHI HaJ yp. MOpS, M MK3B/4
1 |Punnepckwmii necxos, LleHTpanbHOE JIECHUYIECTBO, 50°22'25" ¢.om. 1171 0,17
26 xB., 17 BeIIEN 83°55'44" B.11.
2 |Punnepckwuii necxo3, YepHo-yOHMHCKOE JTIECHIYE- 50°22"25" c.m. 1182 0,19
cTBO, 83 KB., 70 BBIAET 83°55'44" B.71.
3 |Punnepckwii necxos, XKypaBiauHCKOE JeCHHYE- 50°22'25" c.m. 1140 0,14
cTBO, 18 KB., 64 BBIIET 83°55'44" B.71.
4  |ITuxToBCKHU Jiecx03, ByTakoBckoe JIeCHHIeCTBO, 50°22'25" ¢.om. 1083 0,22
38 kB., 40 BbIIET 83°53'54" B.1.
5 |IIuxToBckuii necxos, [IpuropogHoe necHU4ECTBO, 50°2026" c.1. 1117 0,18
84 xB., 16 BBIzIET 83°4524" B.11.

[TommydeHnHsle aHHBIE O pa3Mepax HaJI3€MHOI YacTH M Macce CyXOro CBIPbs NMPHUBEACHBI B TaOmuIe 2.
CpenHsis Macca CyXoro ChIpbs JyIIMIbI M3MeHseTcs oT 52,4 1o 116,4 r/m%, 3Bepo6ost — ot 58,1 1o 112,0 t/m2,
ThICAUENMCTHEKA — OT 131,4 10 234,1 r/m*. Haj3eMHas 9acTh STHX MHOTOJIETHHKOB JIA€T YPOXKAM €KETOIHO.
[TosTOMY 0COOBIX OrpaHUYCHHI B 3ar0TOBKE HAJI3EMHOHN YacTH JICKAPCTBEHHBIX TPAB HA CEHOKOCHBIX JIyTaxX
nactonmax Het. Korna obunue 3aroraBinBaeMbIX pacteHuid OyneT npessimats 50 % (ot 4 1o 6 6annoB mo
Hpyne), To TpaBOCTOH MOXKET MPOCTO CKAIIMBATHCS M U3 HErO BBIOMpAETCs] HY)KHBIH JIEKapCTBEHHBIN BHI.
K Tomy ke MHOTHE JeKapCTBEHHbBIE PACTCHHS, HAPUMED, THICSISITUCTHUK, COBCEM HE MOETAIOTCS CKOTOM.
Brr6opka nekapcTBEeHHBIX paCTEHHM, €CITM O0MIINE MX BEJIMKO, U3 CKOIIIEHHOM TPaBbl TOJIBKO YIIydIIaeT Kade-
cTBO ceHa. Hannune 6omb110i Macchl, HanpuMmep, 38epo0ost SITOBUTO 71 CKOTa M B CEHE HexXenaTesibHo. MHo-
T'Hie TUITBI COBPEMEHHBIX JIYTOB MPEICTABIAIOT YCTONYHUBEIE 9KOCUCTEMBI, PETYIISIPHOE CKAIlTMBaHUE KOTOPHIX
cTaio (akToOpoM, TIOJAEPKUBAIOIINM UX B COCTOSIHUU paBHOBecHs. M3 pacTeHn, y KOTOPBIX JEKapCTBEHHBIM
CBIPbEM SABIISIOTCA KOPHEBHUINA, HAMH U3y4YallUCh KPOBOXJIeOKa, amyaTka, JeBsICHI, PAlIOHTHKYM, KOTIECUHUK.
Bce 3T pacTeHHS IMEIOT MOIITHOE IEPEBSIHICTOE MITH MACHCTOE (JIEBSICHIT) KOPHEBHUILE C MHOTOYHCICHHBIMHU
KopHsIMH. [10CKOTBKY HCTIONB3YIOTCS KOPHEBHUIIA M KOPHH, TO M OIIPEeNsaach HX Macca (CyXoro BemiecTBa)
Ha 1 M? (Tabn. 2). KopHeBHIla ¥ KOPHH Y MHOTOJIETHUKOB HAKAIUIMBAIOT OUOMACCY MEJIEHHO M MPUTOIHbI
U1l IPOMBILIUIEHHOM 3aroTOBKM TONbKO yepe3 10-20 net. [lomyckaemblii 00beM 3aroTOBOK, HE MCTOIIAIOIINI
PaCTHTETBHBIX PECYPCOB, TOJKEH OCHOBBIBATHCS HA MIX BO3PACTHON MPOAYKTUBHOCTH U YCIOBHUAX IMPOU3PAC-
TaHus. OG0POT 3arOTOBOK BCETAA JOJDKEH OBITH MHOTOJIETHUM U OHA JIOJDKHA IPOU3BOTUTCS TIOCTIE IIBETEHIS,
B KOHIIE IIBETEHHS B KOHIIE JIETA U OCEHBIO MJIH K€ PaHHEH BECHOM 10 Hadajia BEreTaluu. 3arnac KOpHEBHIL
BoccTaHaBnuBaeTcs yepe3 10—-20 net npu ocTaBlieHUH pacTeHHi pH 3aroToBke 25-50 %. s ynoOcTBa npo-
THO3MPOBAHMA U TUTAHUPOBAHUS 00BheMa 3aroTOBOK JIEKAPCTBEHHBIX PACTEHUH MO OMOTONMaM HaMU PacCUH-
TaHBI CPEIHUE 3aachl KAKAOTO BU/a (B LIEHTHEpax Ha | ra).

ITo pe3ynbTataMm OLICHOYHBIX MCCIEIOBAHUN JIEKAPCTBEHHBIX pacTeHud Kazaxcrtanckoil yactu Anras,
JOCTYTHBIX ISl 3aTOTOBHUTENEH, TOKA3aHO, YTO B PETHOHE UMEIOTCS UX PECYpPCHBIE MTOTEHITHAIIBI IS X035~
CTBEHHOTO IPUMCHEHWS B TPAIUITMOHHON U HapoaHOU MeauIuHe. [1o OMoaornaeckoi mpoayKTUBHOCTH HU3Y-
YCHHBIC BUJIBI TIO CTETICHH YOBIBAaHMSI MOKHO PACTIONOKUTH B CIEAYIOMIEM IOPSIKE:

«Achillea millefolium L. — Rhaponticum carthamoides (Willd.) Iljin — Hypericum perforatum L. —
Origanum vulgare L. — Inula helenium L. — Sanguisorba officinalis L. — Potentilla erecta (L.) Raeusch. —
Tanacetum vulgare L. — Hedysarum sibiricum L.». 3HaueHus1 OMOJIOTMYECKOI MPOAYKTUBHOCTH BapbUPYIOT
B ipezenax ot 1,94 n/ra no 14,64 u/ra. DKCIuTyaTallMOHHBIN 3amac PUTOCHIPHS H3yUYEHHBIX BUJIOB XapaKTEepH-
3yeTcsl HAIMIMEM MPOMBICIIOBOTO 3HAYEHUS. BUJIbI JIeKapCTBEHHBIX PACTEHUH IO CTETICHU YOBIBaHUS OYIyT
pacmosokKeHbI IPUMEPHO B TAKOM K€ Mopsike. [nana3oH H3MEHEHNH IKCILTyaTallMOHHOTO 3a1aca HaXoJUTCs
B nipenenax 1,65—10,98 1/ra. DkcrutyaTallMOHHBIN 3amac ChIPbsl COCTABISAET 00hEM BO3MOMKHBIX €KETOIHBIX
3arotoBoK. CiemyeT yka3aTh, 4To TeppuTopus BocTouHo-KazaxcTaHCKOTO pernoHa 3HaYUTEIbHas U BO3MOXK-
HBI€ 3a11aChl N3YYEHHBIX PACTEHU MOTYT OBITh Pa3INYHBIMH B pa3HBIX MecTaX. /|11 0oiiee TOUHBIX TPOrHO30B
ClIelyeT MPOBOAUTD OoJiee MacIITaOHbIe UCCIIEIOBAHUS, PE3YIbTAaThl KOTOPBIX, HECOMHEHHO, TOTIOJIHSAT HMe-
FOIIYIOCS HH(POPMAITHIO.
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Taonuma 2

CpenHue 3HaYeHHUsl PecypCHOIi OIIeHKH JIEKAPCTBEHHBIX PACTEHMIi

Cpennsist Mmacca

ckionb! [IpoxoaHoro xpedTa

O6wme o Cpenmsist 5
CYXOTO CBIPbSI, T/M
Hazpanue pacrenus XapaktepucTuka Ouoroma | mkaine pyne, BBICOTA AseMHa o
Gamnbel / % | pacTeHHi, cM HaseMHad KOPHI
4acTh KOPHEBHIIIA
Origanumvulgare L. CyXon0i1bHO-pasHOTpaBHBIjf 3 / 6onee 40 47,3+1,3 52,4+1,3 -
JIyT, 10T0-3a11. CKJIOH
Hypericumperforatum L. Jlecnas omymKa OCHHHHKA, 3 / 6onee 40 67,7£1,4 116,4+1,2 -
FOr0-3aIl. CKJIOH
Achilleamillefolium L. | O00HA, ADCHAKNAA KAHABA, | 4 /s noe 50 | 480412 | 131,441,5 -
BJI2XKHBIN JIYT HANOHMBI
Tanacetumvulgare L. nyoﬂuonbm)m T, 3 / 6onee 40 113,742,9 234,1+1,3 -
1-s HagmoWMEHHast Teppaca
Sanguisorbaofficinalis L. CyXO{OHLHHH e, 5/ 6onee 80 125,542,1 231,824 -
1-s HagmoWMeHHast Teppaca
Potentillaerecta (L.) ) 3amuBHOM JIIyT, 5 / Gonee 80 49,9422 80.541.4 3
Raeusch. noiima peku Jlyrosatku
Inula helenium L. YCThe PACHAAIKA HA CEBEPO- | 3/ om0 35 | 104 644 5 - 156,7+1,5
BOCT. CKJIOHE KpyTu3HO# 10
Rhaponticumcarthamoides |Cy0anpnuiickoe MUXTOBO-KeI-| 2 / OKOJIO
. . + - +
(Willd.) Iljin pOBOE PEAKOJIECHE 25-28 131,434 216,821
CyOanbnuicKue Jryra, 10KHBIH
Hedy sarum M FOr0-3aIl. KAMEHHUCTHIS 2/ oxoro 53,4+1,4 - 19,4+0,6
austrosibiricum L. 25-28

Ha pucynke 2 moka3aHO COBPEMEHHOE COCTOSIHUE TIOKa3aTelell 3a1acoB JIEKAPCTBEHHOTO CHIPhs Ha 00-
crenoBaHHON TeppuToprn Kazaxcranckoi yactu Auras.

16
14

12

10

u/ra

oON B OV ®

Bug pacteHuin

W 6uonornyeckuit

M XO3AUCTBEHHbIN

Pucynoxk 2. Onenka 3anacoB JIEKapCTBEHHOTO ChIpbsi B Kazaxcranckoil yactu Anras

ITo naHHBIM CITY)OBI PKOJIOTHIECKOT0 MOHUTOPHHTA, B KazaxcraHe K 3arps3HEHHBIM HACEJICHHBIM ITyHK-
Tam oTHeceHo 10 ropoaos, rae U3AS5 > 5. B civcounblii cocTaB BXOIAT cieaytomiue ropoaa: Anmatsl, [1Isiv-
keHt, Temupray, Aktode, Actana, ¥Ycrb-Kamenoropck, Kaparanma, Punnep, Tapa3. Bo3aMoKHBII BETPO-IIbI-
JIETIEPEHOC MOXKET CIIOCOOCTBOBATh aKKYMYIHPOBAHUIO DKOJOTHYECKH OMACHBIX 3arpsi3HUTENCH B pacTCHHUSL.
[IpoMBbINUICHHBIE TPENTPHUATHS, ABTOMOOUIIBHBIN TPAHCTIOPT SBJSIOTCS OCHOBHBIMU UCTOYHUKAMU 3arpsi3HE-
HUSl TPUPOTHON cpeabl perdoHoB [15]. YuuTeiBas naHHbld (akt, 11 obecnedyeHHs SKOJIOTHYECKON
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0€30IacCHOCTH PACTUTEIBHOTO CHIPHS, 3arOTABIMBACMOTO B 3THX PETHOHAX, HEOOXOAUMO MPOBOAUTE MOCTO-
SIHHBII MOHUTOPUHI KadecTBa 3aroTaBivBaeMoi NpoayKuuu. B xone uccienoBanus HaMH ONpesiesIeHbl KOH-
LEHTPALUU TSDKENbIX METAJUIOB B U3y4aeMbIX BUAX JIEKAPCTBEHHBIX PACTCHUIN U BBIIIOJHEH CPAaBHUTEIBHO-
COTOCTaBUTENBHBI aHAN3 COOTBETCTBHA CHIPhSl HOPMaM MNpeAeibHO-I0MyCcTUMbIX KoHueHTparmid (ITJK).

JlaHHBIC PE3YIHTATOB UCCIICIOBAHUNA CBEICHEI B TAOIHUITY 3.

Tabnuma 3

HakonieHue TsKeJIbIX METALJIOB B npoﬁax JIEKAPCTBCHHBIX paCTeHHﬁ, MI/KT

HaumenoBanue pacteHus CBHHEILL MEIbsak Kagmuii Menb Iuak Mapranerg

TTJIK 0,4 0,2 0,03 5,0 10,0 —
Origanum vulgare L. 0,031 0,016 0,0035 4,0 8,7 30,7
Hypericum perforatum L. 0,032 0,016 0,030 3,4 9,0 35,8
Achillea millefolium L. 0,029 0,018 0,040 4,84 9,3 32,7
Tanacetum vulgare L. 0,023 0,019 0,004 2,4 9,02 32,5
Sanguisorba officinalis L., 0,042 0,016 0,0047 - — -
Potentilla erecta (L.) Raeusch. 0,042 0,016 0,0047 - — -
Inula helenium L. 0,031 0,0018 0,0044 3,8 8.8 36,1
Rhaponticum carthamoides (Willd.) Iljin 0,0023 0,0019 0,0041 32 7,6 34,7
Hedysarum austrosibiricum L. 0,0028 0,0016 0,0016 - —

KoHIeHTparust TsSKeIplX METaUIOB B 0o0pasiax (UTOCHIphbs XapakTepusyercss mo Pb B mpenmemax
0,0023-0,042 mr/kr, mo As — 0,0016-0,019 mr/kr, mo Cd — 0,0016-0,040 mr/kr, mo Cu — 2,4-4,84 Mr/kr,
mo Zn — 7,6-9,3 mr/kr, o Mn — 30,7-36,1 mr/kr. Kak moka3bIBaroT pe3yJibTaThl KCCIICIOBAHUM, CPEIN U3Y-
JaeMbIX BUIOB B Sanguisorba officinalis L., Potentilla erecta (L.) Raeusch., Hedysarum austrosibiricum L.
TaKHe XUMHUYECKHE dyieMeHThI, kKak Cu, Zn, Mn, He 00HapyKeHbI. B 11e1oM, HU3KHE YPOBHH TSHKEIBIX META-
JIOB aKKyMyJIMpOBaHbl B Tanacetum vulgare L., Rhaponticum carthamoides (Willd.) Iljin. ITo pe3ynsTaTam
HCCIICIOBAHUN MOXHO C/IENATh BAKHBINA MPUHIMITHAILHBIN BBIBOJ O TOM, YTO JIGKAPCTBEHHOE PACTUTEIILHOE
CBIPbE COOTBETCTBYET MPUHATHIM B Kazaxcrane HOpMam MpenebHO-A0MYCTUMBIX KOHICHTpaIui. JlaHHbIi
BBIBOJI, ITO-BUIMIMOMY, OOYCIIOBIICH TE€M, YTO BHIOPAHHBIC DKCTIEPHUMEHTAIBHBIC IDIOMIAKH PACTIONOKEHBI Ha
3HAYHUTENLHBIX PACCTOSHUIX OT HCTOYHUKOB 3arps3HEHUSL.

Raxnouenue

Takxum 06pa3om, HaMH BBITIOJTHEHBI MCCIIE0BAHUS O OIIEHKE PECYPCHOTO MOTEHIHAIIA U SKOJIOTHYECKON
0e30MacHOCTH JICKApCTBEHHBIX pacTeHuil KazaxcTaHckoil wacTu AJnTasi, MOCTYIHBIX JJIS 3arOTOBHUTETICH.
Cpenu UCIONIb3YEMBIX BUIOB (DUTOCHIPhSt OTOOPAaHBI HanOoJIee PacIpoOCTpaHEHHbBIE 9 BUIOB JIEKapPCTBEHHBIX
PaCTeHHH, IIMPOKO UCIIOIE3YEMBIX TOTPEOUTEIISIMU PETHOHA. 3HAYCHHUST OMOJIOTHYECKOM POYKTUBHOCTH CO-
craBmin 1,94 1i/ra 1o 14,64 11/ra, a 9KCILTyaTallMOHHBIH 3a11ac GUTOCHIPhS U3YUECHHBIX BUI0B XapaKTePU3yeTCs
HaJIMYUEM ITPOMBICIIOBOTO 3Ha4EHUs. J[nana3oH n3MeHeHH HKCIUTyaTallMOHHOTO 3a1iaca HaXOAUTCS B TIpefe-
nax 1,65-10,98 1i/ra u cocTaBisieT 00beM BO3MOKHBIX €KETOJIHBIX 3aTOTOBOK. Pe3yIbTaThl BHIMTOJIHEHHBIX HC-
CJIeIOBaHUH JOMONHAIOT HH(pOpMaruio [ 16] 0 mepCreKTHBHBIX JICKAPCTBECHHBIX PACTCHHUIX AJTAlCKOIO PEru-
oHa Ha Tepputopun Kazaxcrana mjs Hy»KIl aiT€YHON CETH, YaCTHBIX JIUI], TPOMBIIIUICHHBIX TPEAIPUITHI.

Hccnedosanusi abinonnenvl 8 pamkax npoekma no epanmosomy unarncuposanuro MOH PK AP05136154
«Pecypcubviti nomenyuan HeopegecHvIX NeCHbIX MAMEPUANos U UxX IKOI02UHecKds 6e30nacHoCms 05 Coyu-
AIbHO-9KOHOMUYECK020 pazsumus pecuonos Kaszaxcmanay (2018—2020).
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Pexxum mocryna: https://www .britannica.com/topic/Convention-on-International-Trade-in-Endangered-Species
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I'.C. Aiinapxanosa, A.Il. HoBak, b.C. ImameBa, A. Tames

AnTaiiabiH KazakcTanabik OeJiirinaeri opManaapaarsbl Jdpuiik eciMaikrep
pecypcTapbiH 0arajiay KoHe 0JIapAbIH IKOJOTHAJBIK KaFIaH bl

Makanana Anraiiaeiy Kazakcraunasik GestiriHaeri opMaHaapaarsl JopiTik CIMAIKTepIiH AalaiblK )KOHE 3epT-
XaHaJbIK 3epTTeyiepiniH HoTKenepi 6epinren. Ecenke any anangapsl Antaiineiy Kazakcranapik 6emiringeri
TayJbl opMaHaapAa canbiarad. JKanmnbl KaObUITaHFaH 9IiCTePMEH OHIp/e KapKbIHIbI JalbIHAAIAThIH JSPILTiK
OCIMIIKTEp/IiH PecypCTapblH, SKOJOTHSIIBIK JKaFaifblH Oaranay Kyprizingi. 3epTreyiep KepceTKeHAaeH, na-
HWBIHIAyIIBUIAp apachkIH/a eH KOl CYpPaHBICKa KeH TapaliFaH )KoHe OHall KOJDKeTIMAl eciMIikTepain 9 Typi Oap:
Origanum vulgare L., Hypericum perforatum L., Achillea millefolium L., Tanacetum vulgare L., Sanguisorba
officinalis L., Potentilla erecta (L.) Raeusch., Inulahelenium L., Rhaponticumcarthamoides (Willd.) Iljin,
Hedysarum austrosibiricum L. 3epTTenrex TypiepaiH OHOTOTHSUTBIK KOpbI 1,94—14,64 11/ra apansirbiHIa Op-
HaJIaCKaH, [apyambLIbK Kopbl 1,65—10,98 1y/ra merinae TypiacHeai. Ayslp MeTanaap KOHIICHTPAIHUACH (UTO-
mkizar yaritepiaae 0,0023-0,042 mr/kr, As — 0,0016-0,019 mr/xr, Cd — 0,0016-0,040 mr/xr, Cu — 2,4—
4,84 mr/kr, Zn — 7,6-9,3 mr/kr, Mn — 30,7-36,1 mr/kr. XKyprisinren 3eprreynep OapbicbiHaa OenrineHren
©H MaHbI3/Ibl KOPBITBIH/IBI OapIIBIK 3ePTTEIreH ChIHAMAaJIapAbIH SKOJOTHSIBIK Kayilci3aik Kkpurepuiii GoiibiHIIa
HOPMATHBTIK KY>KaTTap/IblH TaJalTapblHa CoiiKec Kelyi Ooubin Tabbuiagsl. CoHai-aK KOO UsIIbIK Kayilci3-
K calachlHIarbl OpPMaH PECYPCTapbIHBIH MaTepHAIIaPbIH 3ePTTEY OJapAbl MIApyaIlbUIbIK MaKcaTTapa nai-
JaJaHy bl )KOHE OHEPKACINTIK KeeM/e JalibIHIay 161 YChIHYFa MYMKIHAIK Oepeni.

Kinm coe30ep: napisik ecimaikrep, bnoanyantypiinik, Anraii, 6uoronrap, opMaH pecypcrapbl, 6Homacca, erin
JKHHAY KOJIeMi, MOHHTOPHHT, aybIp MeTajiap, IKOJIOTHSIIBIK KayilCi3miK.

G.S. Aidarkhanova. A.P. Novak, B.S. Imasheva, A. Tashev

Assessment of the resources of medicinal herbs in the forests
of the Kazakhstan part of Altai and their ecological condition

In the article the results of field and laboratory researches of medicinal plants in the forests of the Kazakhstan
part of Altai are presented. Study points were laid in the mountain forests of the Kazakhstan part of Altai. By
standard methods an assessment of the resources and the ecological state of medicinal plants, intensively har-
vested in the region, has been carried out. Research has shown that 9 species of widespread and easily accessible
plants are in the greatest demand among people: Origanumvulgare L., Hypericumperforatum L., Achilleamille-
folium L., Tanacetumvulgare L., Sanguisorbaofficinalis L., Potentillaerecta (L.) Raeusch, Inulahelenium L.,
Rhaponticumcarthamoides (Willd.) lljin, Hedysarum austrosibiricum L. The biological reserve of the studied
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species is in the range of 1.94-14.64 c/ha, the economic reserve varies between
1.65-10.98 c/ha. The concentrations of heavy metals in the samples of phyto-raw materials are characterized
by Pb within 0.0023-0.042 mg/kg, As — 0.0016-0.019 mg/kg, Cd — 0.0016-0.040 mg/kg, Cu —
2.4-4.84 mg/kg, Zn — 7.6-9.3 mg/kg and Mn — 30.7-36.1 mg/kg. The most important conclusion, established
in the course of the research, is that all the studied samples comply with the requirements of regulatory docu-
ments on the criterion of environmental safety. As ecological safety, the studied medicinal plants are recom-
mended for harvesting and use for economic purposes.

Keywords: medicinal plants, biodiversity, Altai, biotopes, forest resources, biomass, harvesting, monitoring,
heavy metals, environmental safety.
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Ecological monitoring of pastures of Kurti rural district of Almaty region

In the article the main indicators of the environmental monitoring system carried out in the territory of Kurti
rural district, the main indicators of soil and chemical composition in the territory of Kurti rural district, their
hydrological functions, climatic factors, as well as the biotic sequence and interaction of the unified system are
studied. Integrated ecological monitoring of soil cover and vegetation features of the special rural district on
the basis of dynamic changes in the territory and soil features of the relationship of a number of indicators,
including one or more ecosystems. In the conditions of the local territory, agrochemical, ecological, climatic,
soil and floristic compositions are studied, as well as productivity of pastures and the results of the number of
livestock. Based on possible changes in the future, the relevance of the effective environmental monitoring
increases in order to preserve the biodiversity of pasture lands and county territory in the future.

Keywords: ecological monitoring, soil fertility, flora composition, pasture mass.

The total area is 188 mln Ha or 70 % of all territory [1]. The pasture area of Kurti territory is 33348 ha
net pasture 83205 ha (33.3 %), shrub land 65646 ha (26.2 %), sagebrush and another vegetative cover 434
ha (0.2 %), slightly ribbed and unchecked of Association are 8439 ha [2].

Environmental monitoring is a system covering many branches of research, which allows to determine
the intensive load of pastures and to present a scientific concept and the possibility of further use of pastures,
implementing them at the local, district, national and global levels, as well as to create conditions for
controlling the causes of changes, including the dynamics of plant growth, effective and understandable
methods [3-6].

In General, the processes of restoration of any vegetation cover a long time [7]. Quantitative studies
obtained from point objects designated in the study area are carried out in order to obtain the characteristics of
the soil composition and cover [8].

After analyzing the statistical data on environmental monitoring, the level of soil fertility depends on the
productivity of hay fodder and at the same time has a high value of expeditionary research [9-12]. Before
processing plants in the study area should be determined by the vegetable coating and feed thickness and
Botanical composition of each site [13, 14]. Nutrients contained in the soil have a direct impact on pasture
productivity and feed adequacy [15, 16]. The composition of the soil in which it is placed hayfields, approved
by order No. 22/14 from 27.03.2020, confirming the suitability to 27.03.2020. Research soil nature protection,
chemical, bacteriological, methods of preparation of samples and conclusions for helminthological analyses
are carried out on the basis of the state standard 17.4.02—84 [17-23]. The principle of distribution of mobile
elements in the General soil composition of Astana was carried out in accordance with the proposed method
of Chernenko.

Among the factors affecting the spatial and temporal changes in pastures, the role of the grazing process
is particularly relevant due to the fact that the calculation of the grazing index, not covering large areas,
conducting studies at a minimized level leads to an effective result [24, 25]. Environmental monitoring
determination of the relationship between quantitative and qualitative indicators of climate and soil and plant
fertility, since most of the research is a source of nutrition of livestock vegetation cover, will allow in the future
to make a qualitative forecast [26—28].

The greatest growth of adraspan, which is a toxic plant with gray wormwood growing in dry and semi-
dry areas of excessive grazing, in the presence of the first signs of the degradation process, allows to conduct
research at a minimized level without studying the large areas in which they grow, maximally adapted to the
dry environment [29-31].
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Materials and methods of the object of study

The relevance of carrying out environmental monitoring of the grasslands areas of the region due to
overgrazing in areas in the period of 2015-2018 Kurti rural district has conducted studies of grasslands at the
local level.

Due to the the spread of degraded pastures on the area of 145182 hectares, it is recommended to carry out
the necessary measures to maintain the grazing regime and the optimal strength of pastures. In the course of
the assessment, the study area was previously planned and marked with the help of Google earth-map program,
the boundaries of which were numbered, in the laboratory state, indicators of humus and heavy substances in
the soil were determined, geobotanical characteristics, density and humidity were established, floristic
composition and indicators of the number of livestock belonging to the rural district were identified.
Geobotanical characteristics and soil composition of pasture hayfields were determined, complex ecological
monitoring studies of pastures were carried out.

In the Kurti rural district of Almaty region with the help of Google earth-map, shown in Figure 1, separated
from the territory of the village of Akshi Kurti rural district in Almaty region, the coordinates of the contours and
productivity of vegetation, and observed with a fixed territory coordinates: 44.00.00 76.18.56 East, parcel No. 2:
44.00 North East 76.19.28, lot No 3: North East 43.59.45 76.20.10. Environmental monitoring was carried out
in expeditionary conditions. The data obtained from each plot in determining the mass of land ownership in the
study area, in a 5-fold rate of repeatability of 1 m? of the established area and in a 5-fold radius of 5 square meters
from each other, including hayfields from the rural border.

To obtain a qualitative chemical analysis of soils obtained in our territory, a number of special state
standards were established. In particular, via special methods, elements of 100 g/dm? 50 g separately with the
addition of nitric acid in a flask with a capacity of 500 cm? are planned in a pre-prepared solution of the CV
brand. Most of the elements come to the analysis as a grain.

When determining the content of lead in the soil, 0,01 % of the mass is taken, and for cadmium and iron
samples this figure should be obtained below 0,005 % of the ointment, only for copper this figure should not
be below 0,001 % of the mass, while the measuring weight used in the additional calculation should be equal
to 2500 g. For other withdrawn samples, the mass of 1000 g is taken into account under the conditions
established. In some cases, it is recommended to use other solutions for accurate analysis. Zinc is heated in a
ratio of 30 cm? nitric acid (1:3) provided that when weighed with a special heat-resistant solution of 2.5 cm?
with an acidic solution is 2500 g or 15 cm?®. Evaporating the wet salt, nitric acid is poured in a ratio (1:3),
heated to dissolve the salt and cooled to 50 cm® flask. For analysis and results from spent reagents
simultaneously for each measurement, including iron (Fe), copper (Cu), lead (Pb) and other elements 1000 and
2500 g. samples are taken in duplicate. As an example, solutions made on the basis of zinc, and sometimes on
the basis of water, are used. When using atomic absorption spectrometers, results can be obtained automatically
by special programs without operator assistance in the determination and measurement of the elements.

The second stage of our study was carried out using geobotanical methods, in particular, they cover three
stages: 1. preparation, 2. departure to the field, and 3. office period.

Preparatory stage. At the preparatory stage, the purpose of the work and the scale of research is planned;
the terms of work are planned and determined; planning and cartographic materials are collected, the
boundaries of the territory on which the research is carried out are clarified and approved; the full literature
about the object is acquainted with, information about the vegetation cover, natural and climatic conditions,
the soil layer is summarized; cartographic materials of works on geobotanical and soil survey conducted in the
previous stages are collected for analysis; selected topographic map, the photographic maps, drawings.

Field period. During this period, reconnaissance (preliminary studies) studies of the territory,
geobotanical mapping of pastures, description of vegetation cover and soil, description of the cultural and
technical condition of natural pastures, determination of measures for their effective use and improvement,
determination of feed productivity and quality of feed, sampling of plants for chemical analysis and processing
of collected materials in the field period.

The composition of the soil on the mobile compound of zinc, lead, cadmium, antimony, iron and copper,
etc. were determined by atomic absorption and complex method Krupsky and Alexandrova listed in Tables 3—7.

Office period. Materials collected during the field period are processed. At finishing works the flora
structure of the investigated territory is specified; the typological structure is formed, the classification of types
of natural pastures is made; productivity of hayfields and pastures (on terms) is calculated; the geobotanical map
of natural pastures is made, the offers on a cultural and technical condition and rational use is made.
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Figure 1. Pasture points where environmental monitoring is carried out with the help of Google Earth-maps

Table 1
Research tools and results
Ne Name of equipment Serial number R'e search Date of the study Suitability of rescarch
certificate no. analyses
BA-11-19-430
1 Specord 210 PLUS 223F1426/1199 22.05.2017 22.05.2018 27.03.2020
Ionomers laboratory type BA-09-19-1514
2 AND-160 MI 0451 22.05.2017 22.05.2018 27.03.2020
Photometer BA-11-19-433
3 Type FLAPHO-4 779792/b/n 22.05.2017. 22.05.2018 27.03.2020
4 | Scales, electronic AR 2140 1227250240 BAE(;ZO_;)%B?; ;l 12 17.07.2018 27.03.2020
Scales, electronic Scout Pro BA-02-02-31116
5 SPS202 F 7132211951 17.07.2017 17.07.2018 27.03.2020
Table 2
According to the results of the study and analyzes are purely individual
Qualitative chemical analysis of soil (form) selection Ne 1
Indicators Unit of measurement mg/kg Necessary methodological documents for the study
Zinc 1.2 State standard R 5068694
Iron (Fe) 34.0 State standard R 23957.1-2003
Copper (Cu) 1.5
Lead (Pb) 05 State standard R 50683-94
Cadmium (Cd) 0.5
Nickel (Ni) 38 PNDF 16.1.9.-98
Cobalt (Co) 4.1 State standard R 50683-94
Cobalt (Co) 31.0 State standard 5068594
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Table3

According to the results of the study and analyzes are purely individual
Qualitative chemical analysis of soil (form) plot Ne 2

Indicators Unit of measurement mg/kg Necessary methodological documents for the study
Zinc 1.8 State standard R 50686—94
Iron (Fe) 40.0 State standard R 23957.1-2003
Copper (Cu) 1.9 B
Lead (Pb) 0.7 State standard R 50683-94
Cadmium (Cd) 0.8
Nickel (Ni) 47 PNDF 16.1.9.-98
Cobalt (Co) 5.8 State standard P 50683—94
Cobalt (Co) 38.0 State standard 50685-94
Table 4
According to the results of the study and analyzes are purely individual
Qualitative chemical analysis of soil (form) selection Ne 3
Indicators Unit of measurement mg/kg Necessary methodological documents for the study
Zinc 1.6 State standard R 50686—94
Iron (Fe) 36.0 State standard R 23957.1-2003
Copper (Cu) 1.6 B
Lead (Pb) 0.9 State standard R 50683-94
Cadmium (Cd) 0.9
Nickel (Ni) 55 PNDF 16.1.9.-98
Cobalt (Co) 6.2
Cobalt (Co) 499 State standard R 50683-94
Table 5
According to the results of the study and analyzes are purely individual
Qualitative chemical analysis of soil (form) indicators for the allocation Ne 3
Indicators, Site Necessary methodological
Unit of measurement 1 2 3 documents for the study
pH 53 6.2 7.8 State standard 26423-85
The rest density, % 0.2 0.03 0.04 State standard 2826889
Humus, % 0.30 0.36 0.33 Method of I.V. Tyurin
Humidity, % 4.7 6.8 7.1 State standard 2826889

The results and means of studying the mobile elements identified in the composition of the soil are
obtained on the basis of a set of methods specified in Table 1, for example: a high view of zinc on the plot
No. 2 — 1.8 mg/kg, the lowest rate on site No. 1 — 1.2 mg/kg, also noted high levels of iron from the same

sample.
But if the rate of copper at station No. 3 above 1.9 mg/kg at station No. 2 observed the similarities
between these two indicators, the rate of lead above sample No.3 — 0.9 mg/kg, the minimum rate

of cadmium from sample No. 1 — 0.5 mg/kg, the high rate of cadmium from the site of No. 3 — 0.9 mg/kg,
The lowest figure, plot No. 1 — 0.5 mg/kg. the Rate of Nickel at station No. 3 was 5.5 mg/kg, and its average
was 4.7 mg/kg from site No. 2, minimum level of received 3.8 mg/kg from sample No. 1. The cobalt index
is 6.2 mg/kg higher than the sample No. 3. When determining the manganese content in the soil above the
sample No. 3 by 49.9 mg/kg, the low width index is determined from the sample No. 1 — 31.0 mg/kg.

The soil is sandy-clayey, light gray, humus content of 0.36 mg/kg showed that the humus content in
the soil is low, in the presence of a neutral soil acidity index of 7.8, the solid soil residue was 0.04 % the
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result of the study showed no salinity level. Analyzing in accordance with the rules of distribution of mobile
elements in the total soil composition, the study area is extremely low soil fertility.

Semi-annual indicators of three-year weather observations received from Kurti station had a direct
impact on the results of the data of this territory. For example, in Table 2, plant growth rates in Kurti rural
district in different years indicate that vegetative propagation of plants affects the aridity of the climate. In
wet years, a large number of cereals and ephemeral herbs. In dry years, the ephemeris is not well developed.
The results of studies conducted in the period from 2015-2017 years, had a normal effect on the vegetative
state of the plants, as during the study period the temperature was warm in autumn, winter was mild. The
spring month was warm and humid. Compared to other years with hot summers, rainfall was significantly
lower.

Table 6

Vegetation growth rates in Kurti rural district for different years

Years Months the average t
| 11 11T v \% VI VII | VIII IX X X1 X1I &

2015 |-11.2| =64 | +4.6 |+10.5|+16.3|+21.7|+254 |+22.6 |+16.1| +7.6 | —0.7 | 3.8 8.6

2016 | 69 | =59 | +1.9 [+10.0 | +17.4|+21.7 | +26.3 | +22.0 | +16.8 | +6.6 | —0.7 | —3.8 8.7

2017 | 8.1 | 2.8 | +2.7 | +8.6 | +11.6 | +25.8 | +32.0 | +27.9 | +22.8 | +9.7 | +2.2 | 4.2 10.7

Months .

Years 0l m | v ] v [ vi]viJvim] X ] x | xi | x| "nfRl®

2015 29 41 53 34 34 27 36 20 17 21 108 55 475

2016 24 41 37 80 114 86 68 28 20 20 19 43 580

2017 35 32 49 34 78 104 64 32 41 22 29 37 557

Table 7
Data on pasture areas Kurti rural district
Number of cattle grazing, pieces
Four types of livestock, pets 2015 y. 2016y. 2017 y. Average index

Cattle 8811 8810 9518 9045
Sheep and goats 54188 56500 58450 56379
Horse 1990 2216 2840 2349
Camel 5313 5130 5570 5337
Type of bird 9200 8700 5800 5300
Total 79502 81356 85178 78410

The

Botanical composition, number, m?

Name of plants

Ne 1 site control

Ne 2 site control

Ne 3 site control

Average index

Wormwood pale (4Artemesia terra-albae) 22 25 17 21.3
Bell (Poa bulbosa) 18 22 20 20
Cornea (Eurotia ceratoides) 25 27 30 27.3
Ears to bottles (4lyssum desertorum) 23 25 21 23
Soran (Salsola) 15 17 24 18.6
Tea wormwood (Artemisia arenaria) 19 21 23 20
Sand stage (Ceratocarpus arenarius) 11 13 18 21
Airspan (Peganum harmala) 31 28 30 29.6
Total 164 178 183 175

At the first stage of the study of plant resources in natural pastures was carried out counting the number
of plants placed in a specially square cell. During the three-year control there were changes in the dynamics of
plant composition. In this case, it is explained by the presence of all representatives of the four species of
livestock falling in the area. On the territory of the study it was found that the number of sheep twice as much
as in other species. The revealed results of quantitative growth and percentage of IDA vegetation over the last
3 years can be seen in Figures 2, 3.
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Figure 3. Percentages on the composition of plant growth for 3 years

Conclusion

The results of ecological monitoring of pastures of the village of Akshi of Kurti rural district for
2015-2017 are brought to the following data:

1. General provisions the Minimum soil content was determined at 0.5 mg/kg of lead in boiler No. 1, the
maximum manganese content was set at site No. 3 at 49.9 mg/kg, humus % at all sites indicators with a similar
difference of 0.30—0.36 these indicators led to different growth of vegetation in place, respectively.

2. The results of studies conducted in the period from 2015-2017 had a moderate impact on the vegetation
state of the plants, as during the study period the weather during the warm autumn was wet, winter is mild,
spring is warm and humid. Compared to other years, the hot summer, somewhere low, was the cause of
different distribution of some plant species.

3. On the territory of the village of Akshi of Kurti rural district, the number of sheep is 58450 thousand
heads, which is in 2017 at the site No. 3 85178 thousand heads, as well as at the site No. 3, it was revealed that
sheep, especially damaging the surface of the vegetation cover, and its hooves negatively affect the
reproduction of plants.

4. It was estimated that the predominant amount of adraspan (Peganum harmala) in the covered layer of
forage grass in the studied pasture is 28-31 %, which is directly related to the production of livestock of this
plant species.

5. The availability of livestock productive mass and large botanical composition in pastures directly
depends on the amount and temperature index of soil fertility and precipitation, the type and number of animals
falling on them.
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In order to ensure that the results of environmental monitoring were qualitative, we concluded that it is
mandatory to investigate the plant resource and soil composition in areas minimized at the local level, and not
in large areas of the research area.

Kurti rural district from early historical periods is recognized as an area with developed animal husbandry
and occupies a leading position in the agricultural sector in Almaty region, due to the fact that the district is
actively developing the farm, in order to optimize the degradation and efficient use of pastures, preserving
biodiversity, proposes to carry out the following activities.

Due to the continuous year-round use of rangelands, some rangelands of the territory are observed
processes of deradation, in turn, caused by soil deflation. In the solution of the arisen problems there was a
need of cultivation of long-term cultural pastures and pasture species of plants.

In particular, the number of reclamation forage, trees and shrubs, performing protective functions of
rangelands: saxaul in the protection of rangeland has high utility. In the district known black and white type of
saxaul (Haloxylon persicum Bge), Haloxylon aphyllum (Minkw.) of Elgin.) saxaul is a xerophytic plant.
Anticonvulsant resistance is due to the strength of the root system and the specific anatomical structure of the
assimilation organs. In the case of its absence the growth of saxaulnik living 10-12 years, increases to 3.0—
3.5 meters. For landscaping and reclamation of feed recommended planting saxaul, isenovic, Tereshkovich
plant communities.

Perennial plant, its dry weight is 10—15 ts/ha. It is suitable for eating in the early summer and winter
months. The type of solid soil is followed by stone, and the type of loamy soils are in the form of loamy soils
(Kochia prostrata (L.) Shrad. usage is submitted. For example, 100 kg of dry feed consists of 40—60 units of
feed. Seeds of izena can be used as a concentrate feed, its yield is 1.0 to 1.5 kg/ha. Period of its economic use
10-12 years.

For the farmer, an indispensable useful crop, including when planting traces on an area of 150-200
hectares, it is able to give up to 15-20 tons of high quality feed in a timely manner. Teresken (Eurotia
ceratoides (L.) C.A. Mey.) perennial plants suitable for use in autumn and winter.

On the territory of Kurti rural district in connection with the fact that rangelands are not in uneven use, it
is necessary to conduct a comprehensive certification of the territory of the rural district with the aim of
improving the ecological status of plant species, to review the current status and activities to the seasonal use
of feed.
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Asnmatsl 00JbIchl KYpTi aybUIIBIK OKPYTi dKaHbLJIBIMBIHBIH
IKOJIOTUSIJIBIK MOHUTOPHUHT i

Makasazna KypTi aybUIablK OKpYTi TEpPUTOPHSCHIH/A HKYPTi3iIreH 9KOJOTUsUIBIK MOHUTOPHHT XKYHeciH e He-
Ti3ri KOPCETKILITepi TOMBIPAK YKOHE JKEPTUTIKTI TePPUTOPHUsIIAFs! (BIOPANIBIK KYpaM COJI JKepe yKalbUIaThIH
MaJ 0ackl TYpJepiHe, THAPOIOTHSIIBIK KbI3METI, KITMMATThIK (hakTopiapsl xaHe OipTyTac KyHeHiH OMOTHKAJIBIK
6ipi3ainiri MeH ©3apa THTi3eTiH ocepi MeH OaiIaHbIChl 3epTTENTreH. ApHaibl aybUIIBIK OKPYTiHIH TOMBIPArhI
MEH ©CIMJIIK KaMbUIFBICBIH/IAFbI €PEKIIENIKTepAiH OipKaTap HHANKATOPJIAPBIH, COHBIH ilIiHae Oip Hemece Oip-
HelIe dKOXKYHenep/IiH e3apa OaiaHbICHIH TEPPUTOPHSI MEH TOIBIPAK, CPEKIICTIKTEpl IMHAMUKAJIBIK ©3repic-
Tepi HeTi3iH/e KeIeH Il SKOJIOTUSUTBIK MOHHUTOPHHTI 3epTTey )KYMBICTApHhI JKY3ere achIpbuIAbL. XKeprimikTi Tep-
PUTOpHS JKaFJailbIH/Ia arpOXUMHUSLIIBIK, SKOJIIOTUSIIBIK, KIIMMATTBIK, TOMBIPAK KOHE (DIIOPANIBIK KypaMbl, sKaibl-
JIBIMJIBI JKEepIIepIiH OHIMALTIrT MEH Majl 6achkl CaHBIHBIH HOTIKEJIEpi, IIBIH MOHICiH/e, OYPBIH OPBIH aJIFaH, ajl
Gonamakra 60Jybl BIKTHMAI ©3repicTep/ii Herisre ajna OThIPBIN, SKOHOMHKAIIBIK TYPFbIIAH YHEMI XKOHE 3epT-
Teyre bIHFAMJIBI IKOIOTHSIIBIK MOHUTOPHUHTT 9ICIHIH ©3€KTUIriH apTa Tycilm, Gonamakra *albUIbIMIbI Kep-
JepAiH OMoaTyaHTYPIIIiK KOPbIH GallbITHII, TEPPUTOPUSHBIH (HIIOPAIBIK KYPaMbl MEH 3KOJIOTHSUIBIK JKal-KyH-
IH KaJIBIITHI KY#iJie caKkTay MiHIETi TybIH/AI OTHIP.

Kinm ce3dep: SKONOTHSAIBIK MOHUTOPHHT, TONBIPAKTHIH KYHAPIBUIBIFBL, (BIOpANBIK KYpaM, *KaHBUIBIMIIBIK
Macca.
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A.C. Ceiinxan, B.b. CaiibynaroBa, P.H. AtpaybaeBa, M.E. beiicen6aeBa, M.JK. XXymaryn

IKOJIOrn4ecKuii MOHUTOPUHT nacTouim Kyprunckoro
CeJILCKOr0 OKPYyra AJIMaTHHCKOI 00J1acTH

B crarbe u3yuyeHbl OCHOBHBIC KIIIOUEBBIC I0KA3aTENIN CHCTEMbI KOJIOTHYECKOI0 MOHUTOPHUHIA, IIPOBEACHHBIC
Ha TeppuTopun KypTHHCKOTO CEIbCKOTO OKPYTa, B3aUMOCBSA3b LETOCTHOH CHCTEMBI, KIMMaTHYecKue (ak-
TOPBI, BUbI MOMYJIALMN TIOYBEHHOTO U (propucTHyeckoro coctapa. IIpoBeieHbI HCcCe10BaHUS 110 KOMILIEKC-
HOMY 9KOJIOTHYECKOMY MOHUTOPHHTY CEIbCKOT0 OKPYTa Ha OCHOBE AMHAMHUYECKUX U3MEHEHUH TepPUTOPHIL
TIOYBEHHBIX OCOOEHHOCTEH B3aMOCBSI3H Psiia HHIUKATOPOB, B TOM YHCIIE OJHOM MM HECKOIBKUX IKOCHCTEM.
B ycnoBusx nokansHON TeppUTOpHN OBUTH U3Y9IEHBI arpOXUMUYECKUE, SKOJIOTUIECKUE, KINMAaTHIEeCKHe, 09~
BCHHBIC 1 ()JIOPUCTUYECKHE COCTABEL, a TAKOKE NPOTYKTUBHOCTD MACTOMIIHBIX YTOAUN U Pe3yIbTaThl YHCIICH-
HOCTH TIOTOJIOBBsI ckoTa. OCHOBBIBAsICh Ha BOSMOXHBIX M3MEHCHHUSX B Oy/yIeM, TTOBBIIIACTCS aKTyalbHOCTh
npoBeneHus 3P HEeKTHBHOTO IKOTOTHUECKOr0 MOHUTOPHHTA B IEIIX 000TaTUTh 3arachl MaCTOUIHEIX 3eMeNTb
M COXPaHUTH OMOPa3HOOOpa3ne TEPPUTOPHU OKPYTa.

Kniouegvie cnoea: 3K0nornueckuii MOHUTOPHHT, IUIOJOPOAUE IOYB, (JIOPUCTHUECKUH COCTAB, MACTOUIIHAS
Mmacca.
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KOMﬁI/IHI/IpOBaHHOC BO3/1elicTBHE JNIEKTPOMATrHUTHBIX noJieu
N ITIPOMBINVICHHBIX 10B HA COCTOSIHHUE 3/1I0POBbLS paﬁOTHHKOB
IHEPIreTUYCCKOro npeanpusaTus

B crarbe npencraBieHs! pe3yabTaThl N3yYeHHs BIUSHUS IIPOMBIIUICHHBIX SI0B M HU3KOYACTOTHBIX 3JIEKTPO-
MarHUTHBIX TIOJIH Ha 3J0pPOBBE BOJAUTENICH TpaHCHOpTa M CHEMUAIBHOTO TPAHCIOPTAa, pabOTAIOMINX
B AO «KKEGOC». YcnoBus Tpy/aa BoauTeNel XapaKTepH30BaINCh HEIIOCTOSHHBIM ITyMOM M o0Iel BHOpa-
e, cpefHne 3Ha4eHHs SKBUBAJIEHTHBIX YPOBHEH KOTOPBIX COOTBETCTBOBAIH JIOMYCTHMBIM. Bomuremu
CMENTPaHCIOPTa MOABEPTaIUCh COUETAHHOMY BO3AEHCTBHIO 3MEKTPHUECKUX M MAarHUTHBIX MOJEH MPOMBIII-
JIEHHOM 4acTOTHI M T'a30B, BBIACISIONIMX MPU SKCIUTyaTallid aBTOTpaHCHopTa. M X0oTs cpeqiHie ypOBHU XHUMHU-
YECKHUX BEIIECTB B BO3yXe paboueil 30HbI HE MPEBBIIIATN CAHUTAPHBIX HOPMATHBOB, HO UX COBMECTHOE BO3-
JeHCTBUE Ha OJJHU M T€ )K€ OPTaHbl — MHUIIICHN (OPTaHbI ABIXaHUs, IeUeHb, IIOYKH) ONPeIeIsiIH BO3PACTaHHe
pYICKa BO3HHKHOBEHUS 3a00JIeBaHUIT (MHIEKC OMAcHOCTH JOCTHrasl ypoBHs 65,8—70,38). 3aboneBaeMOCTh ¢
BPEMEHHOH yTpaToi TpyJIOCIOCOOHOCTH Y BOAUTENEH Pa3IMUHBIX TPAHCIOPTHBIX CPEJCTB HA HUCCIIELyEeMOM
HpEeIIPUATHA XapaKTepu30Baach B HAMOOJIBIIEH CTelIeHN 0O0JIe3HIMH OpraHoOB AbIXxaHus. OTHOIIEHUE IaH-
coB a7 Oone3Hel cucteMsl kpoBoobpamenust coctasuio 10,3 (95 % noseputensHbli nuntepsan 1,56-67,82)
C BBICOKOM CTeMNeHblo 3HauuMocTH (y~ = 7,02, p < 0,05). IIpou3BoacTBeHHOE BO3ACHCTBUE INEKTPUIECKUX 10~
Jieit IPOMBIIUIEHHON 4acTOThI MOXKET OKa3bIBATh CIENM(HIECKOe BIUSHAE HA PUCK BOSHHUKHOBEHHMs 3aboiie-
BaHUI KOCTHO-MBIIIEYHOH CHCTEMBI M TPAaBM y PaOOTHHUKOB 3HEPTETHUECKOTO MPEINPHUATHS (BOAUTENEH Crie-
UATEHOTO TPAHCIIOPTA), @ TAKXKE YCIIINBATH TOKCHYECKHE U Pa3Apakarolye CBOICTBA TPOMBIIIIIEHHBIX SI/I0B,
ompezessisi Bo3pacTaHue OoJie3Hell CHCTeMBl KpOBOOOPAIIEHNS | TJ1a3, YTO CIEAyeT YUUTHIBAaTh B OyIyIIux
HCCIIEOBAHUSX.

Knrouegvie cnosa: pa60THI/IKI/I, OHEPreTUYICCKOC NPEANPUATHUEC, BOAUTEIN, IPOMBINIICHHBIC SA/1bl, 3JIEKTpOMar-
HUTHBIC ITOJIA HpOMLILHJ'ICHHOfI YacTOThbI, COCTOAHUE 310POBbA, YCIOBUA TPy a.

Bseoenue

IIpu HakorieHNH OONBIIOTO (haKTHIECKOT0 MaTepraia o Bo3aeicTBruio DMU HU3KO# 9acTOTHI Ha pe-
aKIMH KUBBIX OOBEKTOB U CUCTEM OBLI BBISBIICH P OCOOCHHOCTEH, KACAIOIMXCA OTCYTCTBHS MPSIMON 3aBU-
CHUMOCTH OHMOJIOrn4ecKuX 3()(HEeKTOB OT MHTEHCHBHOCTU M 4acTOThl DMMU, HEOOBMHOCTh 3aBUCUMOCTH (-
(hexTa OT 0361, OT BPEMEHH BO3IEHCTBUSA 1 1mocie Bo3aeicTBus [1; 10]. YcranosineHo, 9To nmpodeccruoHaib-
HOE BO3JIeiCTBUE HU3KOYACTOTHBIX 3JeKTpoMarHUTHBIX noineil (ELF-EMF) moxer npencTaBiasiTe NOTEHIHU-
IBHYIO OMACHOCTH I paOOTHUKOB AJIEKTPOCTAHIIMHY 33 CUET U3MEHEHUH B OKUCIUTEIBHOM CTpEeCcce U UM-
MYHHBIX peakuusx. g gactor no 10 MI'n B oprannsMe HHAYLUPYIOTCSA U3MEHSIOIUECS BO BPEMEHH IEK-
TPUYECKHE IOJIsl, KOTOPBIE MOTYT BIIMSTH HA ANEKTPUUYECKHE CBOWCTBA JKUBBIX KJIETOK M M3MEHATH UX (YHK-
uuio [2]. B nocnenHee necATUIETHE OTMEYAIOTCS CIlydau 3J€KTPOMArHUTHON TMIIEPYyBCTBUTENIBHOCTH,
KOTOpasi OTHOCHUTCSI K TOCIIECTBUSIM JUIsl 310POBbs, CBSI3aHHBIM C BO3JIEHCTBUEM AIIEKTPOMAarHUTHBIX 110-
neit (OMII), u koropast BcemupHoii opranuzanueit 31paBooxpaHeHus Obu1a o(uIuanbHO Ha3BaHa «UAHO-
MaTUYECKOW HETIEPEHOCUMOCTBIO OKPY’KAIOIIEH Cpellbl, CBA3AHHOM C 3JIEKTPOMArHUTHBIMU MOJSIMI»
(IEI-EMF) [3]. IIpeamonararot, 4To NMpUYIHHBI 3ekTporunepuyscrButeapnocT (EHS) u MHOXecTBEHHOI
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XUMU4ecKoil uyBcTBUTENnbHOCTH (MCS) MOryT MMeTh 00mid aTonornueckuii MmexannsM. O6a HapymeHus,
MO-BUUMOMY, BKJIIFOYAIOT CBSI3aHHYIO C BOCIAJICHHEM THIIEPIHCTAMUHEMHIO, OKUCIUTEIBHBIN CTPecc, ayTo-
MMMYHHBII OTBET, KalCyI0TaIaMUYeCKYI0 TUnonepdy3nio, a TakxKe JeUIIT METa0OINIECKOM JOCTYITHOCTH
MenaToHuHa [4]. HekoTophie aBTOpPBI CUMTAIOT, YTO MATHUTHBIE [OJISI MOTYT B3aUMOJICHCTBOBATH C BEILIECTBOM
MMOCPEACTBOM MHIYLUPOBAHUS DJEKTPUUECKIX TOKOB, IyTEM MPUIIOKEHHS CHIIBI K MATHUTHOMY MaTepHaiy
WU IIyTEeM BO3ACHCTBHUS Ha XUMHUYEcKue peakiuu [S]. Tak, BeisaBiieHO, uTo BosaeicTeue ELF-MF n3mensiio
KJIeTOUHBIN 0TBeT KiIeTok SH-SYSY Ha 1-MeTun-4-denmwmupunuauii [MPP(+)] 3a cdet 3HaYUTETLHOTO YXY/I-
IICHHS OKUCIUTEIHHO-BOCCTAHOBUTEIBHOTO TOMEOCTa3a M COJICPIKaHUs THOJIA, BRI3EIBAs YBEIUYCHUE KapOo-
HUITUpoBaHMs Oenka. B pesynprare TokcnmaHocTh MPP (+) maxke B HU3KHX /103aX CHIIHHO TTOBBIMIASTCS B KIICT-
Kax, noaseprmuxcs Bozaericteuio ELF-MF, n3-3a 3HaunTeIHOTO MOBHITIICHUS ypoBHEH ADK, moTeHImpo-
BaHMSI OKUCIUTEIHFHOTO MOBPEKACHUS U UHIYKIMHU Kacla3 3aBUCUMOTr0 aronTo3a [6].

Ilenbro Hccnen0BaHMsI SBIIIOCH U3YICHHE COCTOSIHUS 310p0oBhs paboTHHKOB AO «KEGOC) (BoauTeneit
CHETMaIFHOT0 TPAHCIIOPTA), HCTIBITHIBAIOIINX MTPO(eCCHOHANBHOE BO3ACHCTBHE MPOMBIIIICHHBIX S/I0B U HU3-
KOYaCTOTHBIX JIEKTPOMArHUTHBIX TOJeH npu o0cyxuBaruu JIDI (muHMIA a5ekTporiepenay).

Memoowl uccneoosanus

BoznelicTBue 3J1eKTpUYECKUX TI0JIEW U TPOMBIIIJIEHHBIX S/10B OIIEHWBAJIM IO pe3yJibTaTaM U3MEPEHUH,
coOpaHHbIX Y 84 paOOTHUKOB — BOJUTENEH CIICMATBHOTO U BCIOMOTATeIbHOr0 aBTOTpaHCIIOpTa 4 MOHMKa-
tomux craniuii (IIC) AO «kKEGOC» 3a nmonnyro pabouyro cMeHy. OlieHKa Bo3IeiCTBHSI (DaKTOPOB MTPOU3BO/I-
CTBEHHOTO Tpollecca Ha 3J0POBbE ISl paOOTHUKOB OCHOBHBIX MPO(ECCHOHANBHBIX TPy OBUIH MTPOBEICHBI
10 KOHIIEHTPAIINA XUMHUYECKUX U MHTEHCUBHOCTH (PM3NIECKUX (PAKTOPOB, KOTOPHIE OBLTH COMIOCTABIICHBI C UX
¢ ruruenndeckuMu HopmatuBamu (P N 2.2.755-99, 2000/1) 1 oLieHEeHBI ¢ MOMyYeHHEM HHTETPaIbHBIX Xapak-
TepucTuK. COTJIaCHO JaHHBIM XPOHOMETPaXHBIX HCCIEIOBAHUNA W MHTEHCUBHOCTH IIIyMa, BUOPAILNH, dJIEeK-
TPUIECKON 1 MAarHUTHOM COCTABJISIIONINX Ha pabodmx MecTax, ObUIA POBEIACHBI PACUSTHI MX CMEHHOM JO3HOU
Harpy3KH, KOTOpbIC CPaBHHUBAJIH C JOIYCTHMBIMU YPOBHSAMH (KpaTHOCTB). Beero mpoBeneHs! nccienoBanus
Ha 22 pabounx mecTax. [[ys onpenencHus 3ara30BaHHOCTH U 3aIIbUICHHOCTH BO3/yXa BEITIOIHEHO 216 aHanmm-
30B, IS OTIPEICIICHUSI HHTCHCUBHOCTH IITyMOM3IyYeHHS 1 BuOparun — 33 3amepa mryma u 18 3amepoB 00-
el BUOpauuy, a Ui onpeaesieHiss MHTEHCUBHOCTH HANPSHKCHHOCTH TOJISl M INIOTHOCTh MArHUTHOTO MTOTOKA
8 3amepos OMII TTY.

CpenHeB3BelIeHHAs CMEHHAs KOHIIEHTPAIisd MHHEPAILHON ITBUTH, a30Ta TUOKCUIA, a9PO30JIsI MUHEPAIThb-
HBIX Macell M CMECH YTIIEBOJOPOJIOB Ha paboueM MecTe B aBTOOOKCaX, B KaOWHAX aBTOMOOWIICH, a Takke
CMEHHas /1032 ObLUTH BKJIIOUCHBI B MATPHILy JAHHBIX, YTOOBI ONPENEINTh UX BO3JCHCTBUE HA COCTOSIHUE 370~
pOoBBbE pabOTHHKOB. CMEHHBIE 03I XUMHYECKON M MBUICBON HArPy30K OBLTH pacCUUTaHbI ¢ yUeTOM (pakTude-
CKMX KOHIIEHTpPAIIMi JaHHBIX BEIIECTB B BO3yXe paboueil 30HbI, MUHYTHOTO O0OBhEeMa JBIXaHHsI, KOTOPBIN 3a-
BHCHUT OT KaTETOPHH TKECTH TPYAA, COTJIACHO TaHHBIM TaOJIUIIBI Kiaccudukarys TsbkecTd padboTel backupka
[7; 144], 1 TpOAOIKUTENBHOCTH KOHTAKTa 32 8 4acoByr0 cMeHY [8]. IHTEHCHBHOCTD 3JIEKTPUUYECKON M Mar-
HUATHOH cocTaBistrormux OMIT mpomermuienHo# gacToThl (50 1'1r), perucTpupyeMpIx Ha pabodeM MecTe, orle-
HUBAJIH 110 CPEAHEAPU(PMETUIECKOMY 3HAUEHHUIO HAIPSHKEHHOCTH U CMEHHOH JI035I TIPH BBHITTOITHEHUH TTPOU3-
BOJICTBEHHOM JEATEILHOCTU B X0JIe OOCITYKUBaHUS BHICOKOBONBTHBIX JInHMIA (BJI), paccunTeiBanu cymmap-
HYIO HaIlpsDKEHHOCTS OIS C YI€TOM BPEMEHH €€ BO3/IeHCTBUS, MTOTJIONICHHYIO 103y ¢ yaeToM BekTopa [loitH-
THHTA, YKCTIO3UIIMOHHYIO HATPY3KY.

3abonesaemocth ¢ BYT (¢ BpeMeHHOI yTpaTol HETPYIOCIIOCOOHOCTH) aHATM3UPOBAIU ISl paboTaro-
mwmx Ha 4 [IC AO «KEGOC» 3a nepuon 2010-2014 rr., kak mo ypoBHIO 0o011el 3a001€BaeMOCTH, TaK H 110
KakmoMmy U3 15 ucciieqyeMpIx KiaccoB 3aboneBanuii cormacao MKb-10.

Cratuctnueckas oopabotka nposeaena B mporpamme «STASTICA V.10» ¢ npuBiieueHueM MOy ISt OTIU-
caTeJIbHOM CTATHCTHKH, C IPOBEPKOW TMIIOTE3bI O HOPMAIBHOCTH PaCpeeNeHus, C pacieToM CpeJHecTaTu-
CTHUECKHX ToKa3zateneit (M +m), ommOku cpennero u 95 % HOBEpPHUTENHHBIX HMHTEPBAIOB, MEIUAHHOTO
ypoBHs (Me) u 2575 % xBaptunei. s cpaBHEHHS KOJMYECTBEHHBIX 3HAYEHHUH M3y9aeMbIX ITapaMeTpOB,
COOTBETCTBYIOIINX HOPMaJbHOMY pacipezeneHnto 1 umeronux pasusie CKO, ncnonb3oBanu kputepuiit CThb-
FOJICHTA JUISI HECBSI3aHHBIX TPYII IPH YPOBHE 3HauMMocTH p < 0,05 [9].

Peszynomamot u 0bcysicoenue

B coBpemennoii npompinuieHHOCTH DMII n1eficTBYIOT Ha Oopranu3M pabodero B KOMIUIEKCE C APYTUMH
(akTOpaMu TPyIOBOTO HpoLECca U MPOU3BOJICTBEHHON cpebl. MajIoNu3yYeHHBIM OCTAETCS COUYETaHHOE BO3-
nericterue OMII MpOMBITUIEHHOH YacTOTHI U Ta30B, XapaKTEPHBIX IS YHEPTETUICCKOTO TIPON3BOICTBA.
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Haubonee BcTpewarommmMces Ha MPOU3BOACTBE TA30M SABISETCS AMOKCHI a30Ta, OH BBIAEISICTCS M MPH
9KCIUTyaTalluy aBTOTPAHCIOPTa (BBIXJIOMHBIE Ta3bl). JIMOKCH a30Ta OTHOCST KO 2 KJIacCy OMacHOCTH, OH 00-
JagaeT oOmeTOKCHIeCKuM nefictBueM. Ero mpenensHo momyctumas konneHntparms (ITJK) B Bozayxe pado-
ueil 30061 cocTaister 5,0 Mr/m® (Tabu. 1). Tlpy BO3A€HCTBUY MOBBIIEHHBIX KOHIIEHTPAIM IHOKCU/A a30Ta
OTMeuaeTcs yBelIuyeHue 3a00JeBaHUi OPraHoB JIBIXaHUS 3a CUET HAKOIUICHUH B KPOBU METTE€MOITIOOHHA.

YrneBogopoabl OTHOCAT K 4 Ki1accy ONacHOCTH, UX KOHIIGHTpALs B BO3LyXe paboueil 30HbI COCTaBIAET
300 mr/m®. KiiMHnuecKas KapTHHa OTPABIEHUM YIIIEBOAOPOJAMH CKIIABIBAETCS U3 CUMIITOMOB MOPaXKEHMUs
IJ1a3, OpraHoB JbpIxaHus, nedeny, nouek, [IHC u koxu. [1JIK aspo3zoneil MuHepanbHBIX Macel B BO3IyXe pa-
00ueii 30HBI COCTaBAET 5 MI/M> (4 KJace OmacHOCTH). ADPO30JIM MUHEPAILHBIX (HE(TAHBIX) Macell BO3ICH-
CTBYIOT Ha II€U€Hb, [IOYKHU, OPIaHbl AbIXaHUS U KOXKY. IIpu uxX BO3aeHcTBUYM HA KOXKY YeJIOBEKa MOTYT pa3BU-
BaThCsI TaKkue 3a00JIeBaHuUs, KaK 9K3EMbl U BOCMIAJICHHS KO>KHBIX IOKPOBOB, 3JI0KAUYECTBEHHBIE OMYXOJIH (KaH-
[IeporeHHoe JeHCTBHE), (POJUTMKYIUTHI WIN MacisHble yrpu. [Ibute Heopranndeckas, ¢ coIep>KaHHEM IBY-
okucu kpemHus Hike 20 % OTHOCHTCS K 4 KJIACCY OIACHOCTH, €€ KOHIICHTpAIUs B BO3IyXe paboueil 30HbI
cocraiser 6 Mr/m>. HanGosbIneMy BIMAHUIO MBUTH MOBEPIKEHBI OPTaHbl JIBIXaHHUS.

Tabnuma 1

I'uruennyeckasn XApaKTEePUCTHKA OCHOBHBIX XUMHYECKHUX BEIECTB,
NPUCYTCTBYIOIIUX B BO3AyXe paﬁoqeﬁ 30HbI JHEPreTU4YeCKOro Mpou3BoaACTBa

HasBanue Bemectsa | [TK OHI::;SETH Pe@ggi’;‘f&gosm Kpurndeckre opraHbl/CUCTEMBI
NO> 5 2 0,04 Opransl J1Ixanust, KpoBb (00pasoBanne MetHb)
MunepanpHble Macia | S 4 0,05 IleueHb, MOYKHU, OPraHbl JbIXaHH, KOXKa
YrieBoaopo sl 300 4 0,071 ['naza, opransl Apixanus, neueHb, nouku, [HHC, koxa
JUISHS 6 4 0,075 Opransl JpIXaHUs

[IpoBeneHHBIE HAMU HCCIIEOBAHMS 110 OLICHKE YCJIOBUH TpyJa Ha SHEPreTHYSCKUX NpeAnpusTusx AO
«KEGOC» nokasanu, 4To, B 3aBHCUMOCTH OT Buaa npodeccun, nepconan [1C moaBepraercss BO3IEHCTBUIO
pasIHUHBIX (U3HYECKUX (PaKTOPOB, MHTEHCHUBHOCTH KOTOPBIX BBIXOAMIIA 32 TPEIEIbl TOMYCTHMBIX TUTHEHH-
YECKHUX 3HAYCHUU. BBICOKMM YPOBHSM BO3JCHCTBHS AJICKTPHUCCKUX IMOJICH MPOMBIIIIEHHON dacToThl (D11
[TY), mpexae Bcero, MOABEPTaIKCh SICKTPOMOHTEDPEI U AJIEKTPOCIIECApH MOJICTAHIIMN W BO3AYIIHBIX JTHHUM.
Kpome Hux, BozmetictBuio OMII moasepraroTcsi M1 BOAUTENIN CIICNITPAaHCIIOPTa (ABTOBBIIIKY, aBTOKPAHBI) B
xoJie o0caenoBanus U 00CTyKUBAHHS JIEMEHTOB BO3AYIITHBIX JIMHUM, TeppuTopuii o JIDII, B 30HE Bo3meli-
CTBHS 2JICKTPHUUECKUX W MarHUTHBIX nosier [TY co cpenneit HampsokenHocthio 23,28 kB/M n 2,84 MxTa. Ux
TPy, KPOME TOTO, COIIPOBOXKIACTCS HEITOCTOSHHBIM IITYMOM U 0OIIIel BUOpaIlield, CpelHue 3HAYCHUS SKBH-
BaJICHTHBIX YPOBHEW KOTOPBIX COOTBETCTBOBAIIU IOTYCTHMBIM.

IToaroroBka u oTnajaKa ABUTATENEH CICNUATBHON aBTOTPAHCIIOPTHON TEXHUKH ITPOBOJIUTCS B aBTOOOK-
caxX Ha TOHWKAMIIUX CTAHIUSAX U B TIOJPA3JICICHUN CITY)KObl MEXaHH3AIMH ¥ TPAHCIIOPTA. 37eCh BOIUTEIIN
MTO/IBEPTAIHCH BO3ACHCTBUIO PA3TUIHBIX XUMHUYECKHX BEIIECTB, BRIICIAIONINXCSA B BO3AYX pabodeii 30HbI IpH
paboTe nBUTATENE BHYTPEHHETO CTOPaHUs C UCIIOIB30BAaHUEM Pa3IMYHBIX BHJIOB TOTUINBA (O€H3WH, TU3€Ihb-
HOE TOIUTHBO). W XOTS cpelHue ypOBHM XUMHUYECKHUX BEUISCTB B BO3IyXe pabodeii 30HBI HE TPEBHINIAIH Ca-
HHATapHBIX HOPMATHUBOB (TabJI. 2), HO MX COBMECTHOE BO3ICHCTBHE HAa OJHHU U T€ K€ OpPraHbl — MUIICHH (Op-
TaHbl JBIXaHNS, IE€YeHb, IOYKH) ONPEIEISTH BO3pacTaHHE pHCKa BOSHUKHOBEHUS 3a00IeBaHU (MHIEKC Omac-
HocTu gocturain 65,8-70,38).

Jlns Bcero mepcoHana, 00CIyKUBAIOIIETO AICKTPOYCTAHOBKU M BO3MyIIHBIX JuHuiA (BJI), XapakTepHo
Hax0oXJIeHue B HeyZoOHOH padoueit mo3e 10 40—60 % pabodero BpeMeHH 3a CMEHY C YaCTBIMHU M TITyOOKHMH
HaKJIOHaMH, C IOJHATHIMH pyKaMH U ToJI0Boi. Kpome Toro, iy BoauTeseH CrienTpanciopTa SHePreTHIECKUX
00BEKTOB HAIPSKEHHOCTh TPyAa AocTurana kiacca 3.1-3.2, uro Obu10 00YCIOBJICHO HAIMYUEM PUCKA JJIS
COOCTBEHHOH JKM3HH U OTBETCTBEHHOCTH 32 KU3HU JAPYTHX JIIOEH.

3ab0s1eBaeMOCTh ¢ BpeMeHHOH yTpaTtoi Tpynocmocodbnoctu (3BYT) y BoguTenel crienuaaibsHOTro TPaHC-
MOpTa HAa UCCIICAYESMOM TIPSANPUATHH XapaKTEPU30BAIACh B HAUOOMbIIEH CTENICHU 00JIE3HSIMU OPraHOB JIbI-
xanus (12,8 cmyuyaeB u 97,2 nueit ma 100 paboTtarommx), KOCTHO-MbIIeYHOH cuctemsl (12,1 cimywait u
168,7 mueit) u cucteMbl KpoBoobparierus (9,8 ciaydaeB u 131,1 greit ma 100 padoTtaromux) (Tadam. 3).
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Tabnuma 2

Couepma}me BpPeAHBIX XUMHUYECKHUX BellIeCTB B Ka0OMHAX aBTOMOOMJIei U aBTO0OKCe

K, |ABTOMOOMIBHBIN OOKC Bogwrrems cneunaimroro Bomutens aBToTpancnopTa
XHMMHUYECKHE BELIECTBA ML TPaHCIIOPTA
n cpenHee n cpenHee n cpeaHee
3.17+0.35 3.30+0.30 3.38+0.38
Meus 6 ? 0.6361 | 2.7-3.9 11 2,543
1,5140.1 10,38+5.0 14.47+8.3
A30Ta JIHOKCHJL > i 0.5-2,62 6 2.6-233 4 C11,8-40,8
AdP03071 MHHEPATLHBIX 5 9 3.,29+0 4 2,0+0,5
Macem 3,3-3,3 0,5-3,5
21,28+1.03 37.04+7.50 24.32+5.6
YTI1eBOAOPOIBI 300 9 _’—’_7,6737,6 7 —’—’—1 8.655.5 4 _’—’_6,4742,3

Ipumeuanue. B uuciuTene MHTEHCUBHOCTb B MI/M?, B 3HameHaresne — 95 %JU.

Tabnunma 3
IHoxazarenn 3BYT no knaccam MKB B ciyuasax Ha 100 padoraromux AO «KKEGOC» 3a 2010-2014 rr.

Ipumeuanue. CtatiucTHaeckas 3Ha94uMocTh: * — p < 0,05; ** — p <0,01; *** — p <0,001.

Boaurenu crieurpancnopTa Bonurenu aBroTpancnopra

bonesmm no kmaccam MKB-10-1 100 | geizioo | TPO%™ | cpj00 | w100 | TIPOAT
1 ciyyas 1 ciygas

WNHbekmn 1 napa3uTapHbIe 3 B B 15,1403 4224411 27.9
0ose3Hn
HoBoo0Opa3oBanus - — - 2,8+0,1 80,8+0,8 28,8
bosie3nu kposu - — - — - -
OHIOKpHUHHBIC 00JIE3HH - — - 3,4+0,1 66,8+0,5 19,8
IIcuxuueckue paccTpoiicTBa — — - — - -
Bone3nu HepBHOH CHCTEMBI 0,8+0,1 7,5+0,8 10,0 — - +
Eggm'““ T8 W Ero PHAAT™ | 5 340,1 26,4+1,1 11,7 1,740,155 | 19,141 ,0%** 11,3
bozestit yxa it COCUCBUANONO | ) 5, | 10,5+1,1 7,0 0,6£0,1%%* | 12,9+0,6 23,0,
OTpPOCTKA
EI%J;I{?: H CHETENDI KPOBO0GPa- 9,8+0,3 131,1£2,2 13,4 2,840, 1%%% | 54 440,6%** 19,4
Bone3Hu opraHoB AbIXaHUs 12,8+0,3 97,2427 7,6 12,9+0,3 106,6£1,5** 8,3
E;:“H“ OPTAHOB MHMEBAPE 1 30000 | 43,7+1,3 14,5 5,6£0,2%%% | 60,6:£1,5%%* 10,7
bone3nn xoxu — — — 1,1+0,1 10,1+0,8 9,0
DOIIC3HI KOCTHO-MBIICHHOR |15 3 | 168740 ] 14,0 5,020,2%%% | 40,4+1,6%%* 8,0
CHCTEMBI
ffg;;““ MOHCHOTOBOM cH= 2,320,1 24,1+1,4 10,7 1,7£0,1%% | 21,9+1,0 13,0
TpaBMmbI 2,340,1 21,1£1,3 9,3 1,12£0,1%** | 70,1+0,8*** 62,5
IMpouwne 0,8+0,1 9,0+0,8 12,0 0,6+0,1 6,2+0,6** 11,0
OO6mras 3a001€BaEMOCTh 47,5+0,6 539,4+4.0 11,4 55,020,6*** |981,7+£3 2% ** 17,4

VY BoauTene 00bIYHOT0 aBTOTPAHCIIOPTA HAMOOIIBIITYIO YACTOTY COCTABIISIIN HH(MEKIIMH U TTapa3suTapHbIC
00J1e3HH, TPEKIC BCEro 3a CUeT OaKTepHallbHbIX HHPeKIui Jerkux (15,1cnyyaes u 422,4 nueit Ha 100 pabo-
taromux). bone3nn opranoB ppixanus Obutk Ha 2 Mmecte (12,9 cnyyaeB u 106,6 nHeit), a 60ne3HN OpraHoB
nutieBapenus (5,6 ciydaes u 60,6 aueii Ha 100 paGoTatommx) — Ha TpeTbeM Mecte. HecMoTps Ha 2-€ MecTo
B CTPYKTYpE BOJHTEJICH aBTOTPAHCIIOPTa MHTCHCHBHBIE ITOKA3aTeIN O0JIe3HEH OpraHoB JbIXaHus (IO ITOKa3a-
TeJIo Yucia AHel HeTpyaocnocoonocty Ha 100 paboTaromux) y HUX OKa3aaHuch Jaxe BBIIIe, YeM y BOJUTENeH
cneuuansHoro Tpancnopta (p < 0,01), xoTs mo yncny cnyyaeB 3BYT oHuM He pa3nuvauce.
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[Ipu ananuze 3a6oaeBaeMOCTH C BpeMEHHOH yTpaTol TpynocmnocobHocTH (3BYT) 3a nzyuaemslii nepron
2010-2014 rr. o pa3MUYHBIM KJ1accaM OBLIO BBISBIICHO, YTO BOJUTENH CIICIIHATLHOTO TPAHCIIOPTA Jare U
noasiie (p <0,001), yem BoauTeIM OOBIYHOTO aBTOTPAHCIIOPTA, CTPAAAIOT 0OJIE3HAMU CUCTEMBI KpOBOOOpa-
meHus (B 3,5 pasa), riiasa u ero npuaatkos (B 1,4 pasa), 00ne3HIMH KOCTHO-MBIIIECYHON cUCTEMEI (B 2,4 pa3a)
1 B 2,1 pa3 gaie TpaBMHPYIOTCS.

AHaIM3 COYETAaHHOTO BIUSHUS XUMUYCCKUX U (PU3NIEeCKUX (HaKTOPOB Ha IMOKa3aTe I 3a00JIEBAEMOCTH C
BPEMEHHOH YTpaToOi TPyAOCIIOCOOHOCTH MOKa3aJl HEKOTOPOE MOBHIILIEHHE PUCKa 3a0071€BaeMOCTH I 6oIie3-
Hell cucreMbl KpoBooOpaeHus. OTHOLICHNE MIAHCOB I O0NIE3HEH CHCTEMBI KPOBOOOPAILICHHUS COCTABUIIO
10,3 (95 % noseputenbHbIA HHTEPBAT 1,56-67,82) ¢ BBICOKOH cTenenbro 3Haunmoctu (> = 7,02, p < 0,05).

U3BecTHO, YTO XOTSI CEPIEYHO-COCYAMCTBIC M CKEIETHO-MBIIIEYHbIE PACCTPONCTBA UMEIOT MHOTO(aK-
TOpHOE TPOUCXOXKACHUE, HEKOTOPBIE XapaKTEPUCTHKH MPOQeCcCHOHATBLHOIO BO3ACHCTBUS Ha BOIUTEIEH
TpaHcmopTa (cTpecc, pabodas Harpy3Ka, 3arpsA3HAIONINE TOPOKHBIE ABMKEHHUS, HEJIOBKOE TOJIOXKEHHE, BO3-
NeficTBHE IIIyMa ¥ BUOPALMU BCETO TEa) MOTYT OKa3bIBaTh, 10 MEHBIIEH Mepe, OMPEeAETSIONIyI0 POIb I
BO3HUKHOBEHUS M Pa3BUTHS U3 3TUX paccTporcTs [10]. Puck mis Oone3Hel crucTeMbl KpOBOOOpAIeHUS Y BO-
TUTENeH CIIeTPAHCIIOPTa Ha YHEPTETUICCKOM MPEIIPUATHH MOXKET OBITh CBSA3aH C KOMOMHHPOBAHHBIM TIPO-
(heccrnonanbHBIM Bo3nelicTBueM DMII IPOMBIIIIEHHOW YacTOTHI M XMMHYECKUX BemecTB. O MOBBIIICHHOM
PHUCKE HEKOTOPBIX 3200JIEBaHUH CepICYHO-COCYTUCTON M HEBPOJIOTHUYECKOM CUCTEM OT Bo3eicTBus DOMII Ha
pabOTHUKOB 3JeKTpocHaOKeHus coodmaercs B [11]. ABTOpBI OTMEUAIOT, YTO CIOKHOCThH B OLIEHKE HHIUBH-
JTyaJIbHOTO OOJTy9IECHHSI SIBJISICTCSI OCHOBHOM IPOOJIEMO TTPH OIICHKE B3aUMOCBSI3H MEXK Ty Bo3neicTBreM DMIT
1 HeOJIarompusSTHBIMU TOCIEACTBUAMHE JUISI 3I0POBBS Y paOOTHHUKOB

YcTaHoBNEHO, YTO PaOOTHUKH C JUIUTENBHBIM Bo3aericTBrueM DMII nokazanu 3Ha4MTENHHO OOJIee BBICO-
KYIO YaCTOTy XPOHWYECKHX 3a00JIeBaHUH, TAKUX KaK BHICOKOE KPOBSHOE JIABICHHE U CEPACYHO-COCYANCTHIS
OCIIO)KHEHWISI, a TAaKXKe JKaIoObl Ha 3JI0POBbE, BKIIFOUAst TOJIOBHYIO 00Jb, 00 M IEMPECCHUIO, TI0 CPABHEHUIO C
KOHTPOJIBHOM IPYIION, BO3MOKHO, 32 CYET OKHCIUTEILHOTO CTPECCa, KOTOPBIA UTPaeT KPUTHUECKYIO POJIb B
HEKOTOPBIX XPOHHUECKUX OCIOKHEHHSIX, BKIIOUYAs THIIEPTOHUIO, CEPACYHO-COCYIUCTBIE OCIIOKHEHNUS, AUCITH-
nuaeMuro U aenpeccuro [12]. M3BecTHO, YTO TUCHYHKIUHN IbIXaTeIbHOW CHCTEMBI YaCTO OCIIOKHSIOT TeMO-
JUHAMHUKY, TPOBOLIUPYSI pocT OoJie3Hel cucteMbl kKpoBooOpatenus [13], koTopsle MOTYT pOpMUPOBATHCS y
BOJIMTEJICH aBTOTPAHCIIOPTA, UCIIBITHIBAIOIINX HA pa00YEeM MECTE BO3ACHCTBUE MBUIA, XUMUYECKHUX (PAKTOPOB
HU3KOH MHTEHCUBHOCTH U nepeMenHoro ypoBHs OMII ITH. bruoxuMudeckuM MeXaHHU3MOM 3TOro (heHOMeHa
SIBIISIETCS TOT (paKT, YTO BO3JECHCTBHE HA KIETKH MJIEKOMUTAIONINX CIA0BIX HMITYJIHCHBIX DJIEKTPOMArHUTHBIX
noneit (PEMF) ctumynupyet ObicTpoe HakomieHne akTUBHBIX GopM kuciopoaa (ADK), noTeHunanisHO TOK-
CHYHOTO METa00JINTa, UTPAIOIIET0 MHOTOKPATHYIO POJIb B PEAKIIMH HAa CTPECC U CTAPCHUH KJICTOK [14].

B 0030pax HEKOTOPHIMH aBTOpaMH OTMEUYEHO pa3Ipakaroliee BO3ACUCTBHE a30Ta JUOKCHIA HA CIU3U-
CTYIO IJ1a3a, IPUBOJIAIIEe K BOSHUKHOBEHUIO 3a00JI€BaHus I1a3a U MPUIATKOB [ 15] 1 TokcHdyeckoe moBpekae-
nue LITHC ot yrneBonoponoB ety [16], MacinsHoro Tymana, BHI3bIBAIOLIETO pa3BUTHE MEHUHTHOMEI [17].
Bonee BbIcOKast pacripoCTpaHEHHOCTh 0601e3HEH KOCTHO-MBITIICYHON CHCTEMBI Y BOAUTEINCH CIIeTPaHCIIOpTa
1 OoJiee 9acThie TPAaBMBI OTIPEAETISIOTCS, IT0 MHEHHIO psifia aBTOPOB, crieruduaeckuM BiusaueM DMII Ha am-
IUTMTYAY MIO-PUTMa B 00J1aCTH MO3Ta, YYacTBYIOIICH B TAKTWIIBHOM BOCTpUATHH [ 18], uTo HapymaeT Koop-
UHAIUIO IBYKEHUH.

Takum oOpa3oM, y BoaHUTENCH pa3audHbIX TpaHCIOPTHBIX cpencTB Ha AO «KEGOC) ocHOBHYIO 4acTh
3a00J1eBaHUI COCTABISUIM OOJIE3HU OPraHOB AbIXaHHA. BEIsBIEHHBIE 0COOCHHOCTH PAaCIpOCTPaHEHHOCTH 3a-
00JIeBaHMI Pa3IMYHBIX KJIACCOB Y BOAUTENCH CIICIIUAILHOTO U OOBIYHOTO aBTOTPAHCIIOPTA MOTYT OBIThH CBSI-
3aHbI C MHTEHCHBHBIM MPON3BOICTBEHHBIM Bo3eiicTBreM DMII ITH, caMOCTOATENhHO BBI3BIBAIOIIETO H3ME-
HEHUS B OPTaHMU3ME BOIUTENEH, TaK M TOTEHIMPYs (YCUIIMBAs) BO3ICHCTBUEC XMMHUYCCKUX BEIICCTB HA IICH-
TPaJIbHYIO HEPBHYIO CUCTEMY, ABIXAaTEIbHYIO CUCTEMY U CHCTEMY KPOBOOOPAIICHHS.
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O.B. I'pebenena, JI.X. Pribankuna, A.JK. [llageroBa, H.M. XKaunbacunosa, E.A. JIpo6ueHko

DJIEKTPMATHUTTIK OpicTep MEeH OHAIPICTIK yIapAbIH JHEPTreTHKAJIBIK KICIMOPbIH
KbI3MeTKepJIePiHiH JeHcayJIbIFbIHA KypaMa dcepi

Maxkamana «KEGOC» AK-na xyMbIC iCTEHTIH apHayJIBI KOIK XKoHE KOJIK JKYPri3yiIepiHiH eHcayIbIFbIHA
OHEPKACINTIK yJIap MEH TOMEH JKUITIKTI 2JIEKTPMarHUTTIK ©PiCTePiH 9CEPiH 3ePTTeY HOTHIKEIePi KeATipiireH.
Kyprizywinepain eHOex xarnaiinapbl KyObUIMabl Iy MEH PYKCAT €TireH OaaMalsl JAeHreiiepre coikec
KEJISTiH OpTallia MoH/epi 0ap jKalbl AipiIMEH CHITATTalbl. ApHaibl aBTOKOIIK JKYPTi3yILijepi @HepKacinTik
opTaia Kyatsl 6ap JIeKTp KaHe MarHUT ©picTepiHiH KoHe KOJIKTi naianany Ke3inae OeiHeTiH ra3ablH xa-
Hamasac acepiHe yiubipaiapl. JKympic aliMarblH/Ia ayaaarbl XUMHUSIIBIK 3aTTap/bIH OpTalla JCHreli caHuTap-
JBIK HOpMaJIap/IaH achlll KeTIIece Je, OJapAbIH Oip/el MakcaTThl MyInenepi (THIHBIC MyIlenepine, OaysIpra,
Oy#ipekrepre) aypyaapasiH (KayinTinik nanekci 65,8-70,38 nenreiire neifin »xerTi) maiina 6oty KayimiHig ap-
TYBIH aHBIKTAJbL. 3epTTENETiH KOCIOPBIHAA SPTYPJI KOJIK KYpPri3ymiiepiHiH eHOeKkke KaOlIeTTilirin ya-
KBITIIIA XKOTAJITaThIH aypy-ChIPKAYJIbIFbl THIHBIC aJly MYIIE aypyJIapbIHbIH )KOFapbl JICHICHIMEH CHUNATTaJIIbL.
Kan aiinanbIMbl xyieciHin aypyapbiHa KaTbiCThl KO3 GUIMenT MoHi xkorapsl gapexene (32 = 7,02, p < 0,05)
10,3 (95 % cenimuainix uarepBansl 1,56-67,82) 6onnpl. Kan aitHanbIMbl )KYHECiHIH aypyJIapbl YIIiH MYMKIHIIK
karbiHackl 10,3 (95 % cenimuinik unTepBansl 1,56—67,82 xorapsl mopexene (y=7.02, p <0,05) Gonnpl.
OHEpPKACINTIK KUUIKTEPIIH dIEKTP OpiCiHIH OHEePKICINTIK acepi IHEPTeTHKAIBIK KOCIIOPHIHHBIH (apHAHbI
KOJIIK JYpri3ylIiiep) KbI3MEeTKepIIepiHiH apachlHIa CyHeK-OyIIIIBIKeT XKyHeepi MeH skapaKaTTapbIHbIH Haiiia
Ooiry KayimiHe aifpbIKIIa acep €Tyl MyMKiH, Oonamak 3epTTeyiaepli ecKepe OTBIPHIN, COHIai-aK Ke3JepiHiy
JKOHE KaH aifHaJIBIMBI XY eCiHIH aypyJIapbl oCyiH aHbIKTal KeJle, OHEPKACINTIK YABIH YJIbl )KOHE TiTIpKEeHipTilI
KaCHEeTTepiH apTThIPyFa HAKTBI 9Cep €Tyl MYMKIiH.

Kinm coe30ep: KbI3METKepIIep, SHEPreTHKANBIK KOCIMOPBIH, )KYPTi3yILIijep, OHIipiCTiK yaap, OHepKaCINTIK xKui-
JIK, 2JIEKTPMArHUTTIK OpicTep, JEHCAYIIBIK XKaFJailbl, CHOCK JKaFIaibl.
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0O.V. Grebeneva, D.Kh. Rybalkina, A.Zh. Shadetova, N.M. Zhanbasinova, E.A. Drobchenko

The combined effect of electromagnetic fields and industrial poisons
on the health of employees of an energy enterprise

In the article the results of studying the effect of industrial poisons and low-frequency electromagnetic fields
on the health of drivers of transport and special vehicles working at «<KKEGOC» are presented. The working
conditions of the drivers were characterized by inconstant noise and general vibration, the average values of
equivalent levels of which corresponded to the permissible ones. Drivers of special vehicles were subjected to
the combined effects of electric and magnetic fields of industrial frequency and gases that emit during the
operation of vehicles. And although the average levels of chemicals in the air of the working area did not exceed
the sanitary standards, their combined effect on the same target organs (respiratory organs, liver, kidneys) de-
termined the increase in the risk of diseases (the hazard index reached 65.8—70.38). The incidence of temporary
disability among drivers of various vehicles in the enterprise under study was characterized to the greatest
extent by respiratory diseases. The odds ratio for circulatory system diseases was 10.3 (95 % confidence inter-
val 1.56-67.82) with a high degree of significance (x> = 7.02, p <0.05). The industrial impact of industrial
frequency electric fields can have a specific effect on the risk of musculoskeletal diseases and injuries among
employees of an energy company (special transport drivers), as well as enhance the toxic and irritating proper-
ties of industrial poisons, determining the increase in circulatory system diseases and eyes, which should take
into account in future research.

Keywords: workers, energy company, drivers, industrial poisons, electromagnetic fields of industrial frequency,
state of health, working conditions.
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The effect of high-altitude hypoxia on the hemodynamics
of the pulmonary circulation and the red blood indices of rats

The article is devoted to the study of the reaction of the pulmonary circulation and the state of the blood in
response to the prolonged (2.5 and 10 months) stay of rats at an altitude of 3200 m above sea level (Tien Shan,
Tuya-Ashu Pass). As a result of the study it was found that the systolic pressure in the pulmonary artery in-
creased to 60 % by the 2-month period and was increased throughout the stay in the mountains, with a constant
diastolic pressure. As a result, the pulse pressure increased, which indicates an increase in the rigidity of the
vessels of the pulmonary artery basin as the main cause of an increase in systolic pressure. Impedance in the
lung tissue significantly increased by 30 %, which indicates the restructuring of the pulmonary vessels as an
expression of a kind of «autoregulation» described by Folkov for vessels of the systemic circulation. Blood
indices indicate long-lasting mechanisms of adaptation to high altitude, an increase in hemoglobin content in
red blood cells. The role of erythrocytes in the conditions of the Tien Shan Highlands, apparently, is not so
significant, at least in earlier periods of stay in the mountains.

Keywords: transbronchial electroplethysmography, catheterization, pulmonary hypertension, red blood, high
altitude hypoxia.

Numerous studies have established that alpine hypoxia leads to pulmonary hypertension and hematopoi-
etic stimulation [1-4]. In this case, the reaction to a relatively short-term stay of lowland animals in the moun-
tains was most often studied. However, it is known that aboriginal animals of highlands and people constantly
living in the mountains have significant differences in a number of important blood and blood circulation
parameters (erythrocytosis, increased hemoglobin content in erythrocytes, redistribution of blood flow in the
lungs) [5—7]. Based on the aforementioned and some experimental facts indicating the development of high-
altitude deterioration [6, 14], it can be considered that even after a long period of adaptation in the mountains,
it cannot be regarded as stabilizing at a certain level [4, 9, 10].

In connection with the above, the purpose of this work was to study the reaction of the pulmonary circu-
lation and the state of the blood in response to the prolonged (2.5 and 10 months) stay of rats at an altitude of
3200 m above sea level (Tien Shan, Tuya-Ashu Pass).

Research methods

Experiments were carried out in summer on adult Wistar rats, previously (2, 5 and 10 months before the
experiment began) delivered to the base and kept at room temperature on a normal diet without restriction of
food and water. Part of the animals died during the exposure, and in the experiments 25 (2 months), 18
(5 months) and 10 (10 months) rats were used. Acute experiments on rats were performed with natural respi-
ration under nembutal anesthesia (30 mg/kg intraperitoneally) in the supine position. Hematocrit and hemo-
globin content were determined by standard methods, the number of erythrocytes was determined by means
of Picoscale P-4 (Hungary). The pressure in the pulmonary artery, the blood flow of 5 conditionally isolated
areas of the lungs (apical, ventromedial, ventrobasal, dorsomedial and dorsobasal) was determined by cathe-
terization of the pulmonary artery through the right jugular vein and transbronchial regional electroflumogra-
phy, which determined the blood flow, blood filling and air content per unit volume [9, 11]. Graphic recording
of pressure, electroplethysmogram and electrocardiogram were performed on the Mingograf-34 (Siemens-El-
ema) inkjet recorder (Fig. 1). The position of the probe of the electroplethysmograph in the indicated areas of
the lungs was controlled by an x-ray device («Arman-1») in two projections and after autopsy of the ani-
mals (Fig. 2). The electrical resistance of the blood taken during the study was determined in a special cu-
vette (0.2 ml) using the same electroplethysmograph. Thirty-five Wistar rats examined on the plain served as
controls.
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1 — electrocardiogram; 2 — electroplethysmogram; 3 — pressure in the pulmonary artery

Figure 1. Electrocardiogram, electroplethysmogram and pulmonary artery records

a — side projection; b — front-rear projection. Against the background of the lung field, two electro-pleural probes
with electrodes at the ends are visible. On the contour of the heart radiocontrastmandrin is visible, placed in the lumen
of the catheter, the end of which is in the lumen of the pulmonary artery

Figure 2. Radiograph of the rat thoracic cage

The material was processed statistically using student's criterion. The result was considered reliable when
p <0,05.

Research results

It draws attention that the mass of animals after 2 months exposure was 29 % lower than in the control,
and continued to decline steadily (Table). Such a picture is also observed during a long stay of a person in the
mountains [12, 13] and is indirect evidence of the lack of stabilization of the adaptation process even in con-
ditions of such a long for rats stay at high altitude.

The number of erythrocytes by this time, as well as the hematocrit and the electrical resistance of blood,
depending mainly on the number of erythrocytes, did not significantly change compared with the control,
which was significantly higher (Table).

By the 2-month period, systolic pulmonary arterial pressure was increased by 60 % with unchanged di-
astolic pressure (Table). As a result, the pulse pressure increased significantly, which indirectly indicated an
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increase in the rigidity of the vessels of the pulmonary artery basin as the main cause of an increase in systolic
pressure. This is confirmed by an approximate calculation of the characteristic impedance [14, 15], which
reflects the measure of resistance of relatively large vessels of the pulmonary bed to the pulsating blood flow.
The impedance increased approximately by 30 %, which may indicate an approximate restructuring of these
vessels as an expression of a kind of «autoregulation» described by Folkov [16, 17] for vessels of the systemic
circulation. It should be noted that hypoxic stimulation of the carotid and aortic chemoreceptors also led to a
decrease in stretchability of the pulmonary arteries [15, 18].

Table
Pulmonary artery pressure, red blood indices and body weight of rats
in various periods of stay in the mountains (M+m)
Criterion Control Duration of stay in the mountains, months
2 5 10

Pressure, mm Hg
systolic 22.6£1.0 36.14£2.7** 35.943.7** 45.5+4.8%*
diastolic 12.340.8 11.9£1.5 12.6+1.5 12.0£1.9
Specific electrical resistance of the

173+4 17244 155+6* 174+14
blood, ohm-cm
Hemoglobin, g/l 17243 198+£4** 215+£7** 255+8%*
Hematocrit, % 44 .2+0.7 45.54+0.6 45.04+2.2 454421
RBC count, 10'%/1 7.42+0.36 6.79+0.31 6.08+0.40* 7.46+0.43
Bodymass, g 355+12 254+6%* 210+6%** 189+16**

Note: One asterisk — p < 0.05, (two — p < 0,01 in comparison with the control).

As it is known, pulmonary hypertension is attributed to the role of redistributive (for blood flow) and
functionally expedient active factor [19, 20]. When analyzing the behavior of blood flow and blood filling of
the lungs after a 2-month adaptation of rats to high altitude hypoxia, only in the ventromedial site could be
noted a significant decrease in these indicators (Fig. 3 and 4).

Staying in the mountains for 5 months leads to the return of blood flow and blood filling in the mentioned
area to the initial level, and the increased pressure in the pulmonary artery is maintained (Table). The greatest
changes in this period are observed in the blood — the specific electrical resistance, hematocrit, and the number
of red blood cells are reduced, but the hemoglobin content continues to increase. This leads to an increase in
the oxygen capacity of the blood to 29 ml/100 ml, which even with a slightly reduced number of red blood
cells improves the supply of oxygen to the body. The metabolic changes leading to a change in the affinity of
oxygen for hemoglobin and an increase in its recoil to tissues probably also contribute to this [15].
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Ordinate axis — ml/min/100 cm? of lung volume. Abscissa axis — months of adaptation.
1 — apical area of lungs; 2 — ventromedial; 3 — dorsomedial; 4 — ventrobasal; 5 — dorsobasal

Figure 3. Minute volume of blood flow in the lungs
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The ordinate axis is ml/100 cm? of lung volume in different parts of the lung in rats at different
periods of stay in the mountains. The remaining notations are the same as in Figure 3

Figure 4. Average blood filling

At the 10-month adaptation stage (Fig. 5), a further increase in systolic pressure is observed in the absence
of an increase in diastolic pressure (Table). The blood flow increases in the ventromedial region, while in the
apical region of the lung it decreases significantly (Fig. 3). According to the severity of the blood filling reac-
tion, the ventromedial area is again the most labile (Fig. 4). The mechanisms of such redistribution are still
unclear and do not fit into the known schemes of a more uniform regional blood flow under conditions of high-
altitude hypoxia [3, 4]. Probably, in this case more complex adaptive reorganizations of the cardiovascular
system occur [14, 16].

) meww

1 — electrocardiogram; 2 — electroplethysmogram of the dorsobasal lung area; 3 — pressure in the pulmonary artery;
the left at the beginning of the curves shows the calibration signals and the basic value of electrical resistance,
as well as zero pressure. Below is a time stamp

Figure 5. Pressure curves in the pulmonary artery and electroplethysmogram of rats at different periods of stay in the
mountains: a— 3 days, b — 60 days, ¢ — 300 days

The combination of the available facts gives grounds to believe that one of the constantly and long-lasting
mechanisms of adaptation to high mountains is an increase in the hemoglobin content in red blood cells and a
corresponding increase in the oxygen capacity of the blood. Along with the change in the dissociation constant
of hemoglobin and adaptation to hypoxia at the tissue level [5, 17], this forms the basis of an energetically
more favorable adaptive mechanism. The role of erythrocytes in the conditions of the Tien Shan Highlands,
apparently, is not so significant, at least in earlier periods of stay in the mountains [1, 2].

As for the role of pulmonary hypertension, as shown by our study, systolic hypertension, more research
is needed here to clarify both the intimate mechanisms of its origin and its role in the regional redistribution of
blood flow and blood filling in the lungs.
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EreykyiipbIKTapaAbIH Killli KAaHAWHAJIBIM HIeHOePiHIH reMOJMHAMHMKACHIHA
’K9He KbI3blJ1 KAHHBIH KOpCeTKilTepiHe y3akMep3imai
KOFAPBITAYJIbI THIIOKCHUSAHBIH dcepi

Makaina ereykyipbIKrapabiH TeHi3 neHreitinen 3200 M OuikTikTe y3aK yakbITKa (2,5 xaone 10 aif) MmekeHaeyine
6ailIaHbICThI KAHAWHAJIBIM Killll IIEeHOEP/IiH PeaKMsIChIHBIH )KOHE KaH jKaFaailbIHbIH )KayaOblHa KATBICTHI 3ePT-
teyine apuanran (Tsup-1lane, Tys-Amry acysr). JKypri3iiret 3epTrey HOTHIKECIH/IE OKIIE apTEPHUSICBIHBIH CHUC-
TONAJIBIK KbICBIMBI 2 aiiia 60 % neifiH skorapiabl )KoHe Tay xepae O0JIFaH yaKbIT apasibIFbIH/A )KOFAPBI JICH-
reiijie CaKTal/bl, IMACTONIANBIK KBICBIM e3repme/ti. HoTmKeciH/Ie My IbCTIK KbICHIM JKOFapIajbl, OyIr xaraai
OKIIC apTEPHSACHIHBIH TaMBIpPJIap apHACBIHBIH CEPIIMIUTITIHIH TOMEHJICYiH KOPCETTI JKOHE CUCTOJIABIK KBICHIM-
HBIH YKOFapJIaybIHBIH HETi3r1 ce0ebi ekeHiH ponenneai. Okme TiHaepinid uMmenance 30 % keMeni apTTsl, Oy
OKITe TaMBIPJIAPBIHBIH KalTa KYPhUTYBIHBIH O3IHIIK «ayTopeTTenyiny kopcerti, MOIKOBTHIH alTybl GOMBIHIIIA,
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YJIKeH KaHaWHaJbIM IeHOepiHe ToH okuFa Topi3ai. Kan kepceTkimTepi, SpuTpOLMTTIEp KYpaMbIHAAFbI TEMO-
TJIOOMH MeJIILIePiHiH JKOFapiaybl TayJibl xKepre OelimMIenyaiH y3akMep3iMai MeXaHH3Mi eKeHAIrH IS Ae/i.
Tsup-11lane TayIel aliMarbIHAAFbI JKaFAAMbIHAA SPUTPOLIMTTEPIIH POITi aca MaHbI3/Ibl €MeC, acipece TayJibl aii-
MaKTap/a a3 yakbIT apaJbIFbIHAA MEKCHIETCHIC.

Kinm cesdep: KaH aﬁHaIIbIMbI, TPaHCKOJIKAJIbIK 3IIeKTp0HIIeTI/I3MOI‘pa(1)I/I$I, OKII€ TUIICPTCH3UACHI, KbI3bLI KaH,
JKOraphITayJbl KbICBIM.

A.X. llannaynos, K.M. Xamuues, A.K. Pamazanos, C.C. XKymanuios,
I". K. XKomapTtoBa, XK.I'. U0paiibexos, K.A. Enpinnna

Buinsinne BHICOKOTOPHOI r'HIMOKCHH HA TeMOJMHAMMKY MAaJIoro Kpyra
KPOBOOOpAallleHUA U MOKA3aTeJd KPACHOI KPOBH KPbIC

CraTbs OCBSIIEHA HCCIECOBAHUIO PEAKIN MaJoOro Kpyra KpOBOOOPAIEHHS M COCTOSIHUSI KDOBH B OTBET Ha
mmrensHoe (2,5 u 10 mec.) npebsiBanue kpbic Ha Beicote 3200 M Hax ypoBHeM Mops (Tsb-11lans, nepeBan
Tys-Amry). B pe3ynbsrare IpoBeIEeHHOTO HCCIEI0BAHNUS OBUIO YCTAHOBIEHO, YTO CHCTOIMYECKOE JABICHUE B
JIETOYHOH apTepuy MOBBICHIOCH 10 60 % K 2-My MecsIly CPOKY U OBLIO BHICOKHM Ha BCEM MPOTSHKEHHHU TIpe-
ObIBaHMS B TOpax, IPU HEM3MEHHOM AMACTOIMUECKOM AaBlIeHUH. Takxke BO3POCIO MyJIbCOBOE JABIECHHE, UTO
yKa3bIBaeT Ha MOBBIIIEHNE PUTHIHOCTH COCYIOB OaccelHa JIErouHOM apTepuH Kak Ha OCHOBHYIO IPUUUHY YBeE-
JIMYCHUS CUCTOJIMYECKOro AaBieHus. IMnenanc B Iero4HOM TKaHU OCTOBEpHO Bo3poc Ha 30 %, 4To ykasbl-
BaeT Ha IIEPECTPOHKY COCYIOB JIETKHX KaK Ha BEIpa’KCHIE CBOCOOPa3HOH «ayTOPETYIISIMN», ONICaHHBIX Dol
KOBBIM, I COCYJIOB OOJIBIIOrO Kpyra KpoBooOparueHus. [Toka3aTenu KpoBH CBUIETEIbCTBYIOT O IIUTENIBHO
JNEHCTBYIOMNX MEXaHW3MaxX IPUCIOCOOTIEHHs K BHICOKOTOPBHIO, ITOBBIIIEHHE COAEPIKAaHMS IeMOIToOMHA B
sputponuTax. Poib spurpornToB B ycinoBuax TsHb-I1IaHBCKOTO BBICOKOTOPBS, MO-BUAUMOMY, HE CTONb 3Ha-
YHTENbHA, TI0 KpalfHel Mepe, Ha 0oJiee paHHUX CPOKaX MPeObIBaHMS B ropax.

Kniouesvie cnoea: TpaHCOpOHXMaNbHAsl BJIEKTPOIUIETH3MOrpadus, KaTeTepu3alus, JerouHas THUIEPTOHHS,
KpacHasi KpOBb, BBICOKOTOpHasl TUTTOKCHSL.
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Increase in morphofunctional indicators for girls aged 7-17
living in the northern and southern regions of Kazakhstan

The article is devoted to the study of growth of morphofunctional indices of modern schoolgirls of 7—17 years
old in Pavlodar and Kyzylorda. The results of the study of such anthropometric parameters as body length,
body weight (BL, BW) and chest circumference (CC), wrist strength (WS), amount of reserve fat and active
body weight of schoolgirls and their increase in the age range from 7 to 17 years are presented. In the article
the growth of blood circulation system indicators such as heart rate (HR), systolic blood volume (SBV), minute
blood volume (MBV) in girls of 7-17 years old in Pavlodar and Kyzylorda after a standard load of 12 kg/min
relative to the resting state (in %). It was found out that in ontogenesis from 7 to 17 years of age anthropometric
and functional indicators of physical development of all examined schoolgirls significantly increased. It was
noted that there are significant differences in many ages between peers living in Pavlodar and Kyzylorda. Thus,
the values of BW, CC, wrist strength, active body weight are lower in schoolgirls from Kyzylorda than from
Pavlodar, while BL is higher in girls from Kyzylorda aged 1417 years. The data obtained testify to the regional
peculiarities of schoolgirls' development and determine the need to continue monitoring studies and observa-
tions of changes in the condition of schoolgirls in these regions.

Keywords: morphofunctional indicators, modern schoolchildren, absolute indicators, relative indicators, phys-
ical development, research monitoring, body length, body weight, chest circumference, heart rate.

Introduction

Clarification of child development regularities, specificity of physiological systems functioning at differ-
ent stages of ontogenesis and mechanisms, which determine this specificity, is a necessary condition for en-
suring normal physical development of the younger generation [1].

Systematic observations of growth and development are an important link in the system of control over
the state of health of the younger generation. One of the most relevant directions for the study is the establish-
ment of shifts in the indicators of physical development of children and adolescents over time, characterizing
morphological changes in the development of the population from generation to generation [2, 3]. Thus,
knowledge of the individual capabilities of a child and prediction of his or her ontogenesis is a prerequisite for
the successful education and upbringing of children without compromising health [4, 5].

The aim of the following research is to study the growth of morphofunctional indices of modern school-
girls of 7—17 years old in Pavlodar and Kyzylorda.

Materials and research techniques

In order to achieve this goal, 441 female schoolgirls aged 7—17 studying at general education school
No. 22 in Pavlodar (n = 221) and at lyceum No. 7 in Kyzylorda (n = 220) were examined.

Generally accepted methods were used to determine the main anthropometric parameters of physical de-
velopment: body length (BL), body weight (BW), chest circumference (CC) [6], arm flexor muscle strength
using a hand dynamometer «DH-50». Based on the data of body length, body weight, and chest circumference,
Ketle (KI) indices (KI=BW, kg/BL, m?) and stenium (S) S=BL, cm/(2xBW, kg + CC, cm) were calculated [7].

The reserve fat content was determined by indirect method of caliperometry [8]. Then, the developed
tables were used to determine the percentage of reserve fat in the organism of the subjects for different age
groups [9]. This, in turn, made it possible to calculate the body fat and active weight (FBW and ABW) [10].

The state of the cardiovascular system was evaluated by heart rate (HR) under relative rest and standard
exercise. Heart rate was determined with the help of electrocardiograph «Aksion EC 1T-07». Blood pres-
sure (BP) was measured using Korotkov's auscultative method, taking into account the width of the cuff for
children. Blood volume systolic (Blood volume) was determined by the formula «Stagg Y» [11] in the modi-
fication of N.S. Pugina and Ya.F. Bomash (1963) [12], the Minute volume of blood circulation was determined
by the formula (MVB = SBVxCC).
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All obtained material was processed using statistical analysis methods. Reliability of the differences was
estimated by the Student's t-criterion, the differences were considered reliable at p < 0.05 [13].

Research results and their discussion

The analysis of morphological data of girls of 7-17 years old in Pavlodar and Kyzylorda (Tables 1 and 2)
has allowed to establish that in ontogenesis all studied indicators of physical development of children and
teenagers — length and weight of a body, a circle of a chest, active weight of a body naturally increased. In
some cases, the differences between age groups are reliable (p < 0.05). The increase in body length in school-
girls of Pavlodar for the period from 7 to 17 years was 33.9 % (from 122.4+0.8 to 164.0+0.7), body weight —
162.6 % (25.5£0.6 to 59.1+£1.1), chest circumference — 44.5 % (from 58.2+0.7 to 84.1+1.2). Increase in body
length in schoolchildren of the town of Grozny of Kyzylorda for this period is 33.4 % (from 127.4 £0.6 to
169.9+0.5), body weight —184.1 % (20.7+0.5 to 58.8+0.6), chest circumference — 43.6 % (from 55.7+0.7 to
80.0£0.5). The highest increase in body length in girls was observed in Pavlodar at the age of 11 years, and in
girls from Kyzylorda at the age of 10 years, the average body length increased by 6.8 % and 7.5 %, respec-
tively. The largest increase in body weight was observed in all surveyed schoolgirls at 8 and 13 years of age.
Thus, the weight increased by 19.5 and 17.9 % for Pavlodar girls, and by 18.4 and 18.1 % for girls in Ky-
zylorda, and there are significant differences between the surveyed schoolgirls living in the northern and south-
ern regions of Kazakhstan (p < 0.05).

Table 1
Indicators of physical development of schoolgirls aged 7-12 living in Pavlodar and Kyzylorda

. Age, years
Indexes City 7 3 9 10 1 B
N (quantity) P n=20 n=20 n=20 n=21 n=20 n=20
K n=20 n=20 n=20 n=20 n=20 n=20
BL. sm P 122.4+0.8 128.5+1.1° 132.9+1.1° 139.0+1.3" 148.5+1.2" 150.8+1.1
’ K 127.4+0.6* 131.2+1.0° 134.1£1.2 144.2+0.8" | 150.3£0.9" 151.0+0.9
BW. ke P 22.5+0.6 26.9+0.7" 29.2+0.5" 34.2+0.9" 39.3+0.7" 43.3+0.8"
’ K 20.7+0.5% 24.5+0.9™ 26.5+0.7* 33.4+0.6" 37.0+£0.6™ 40.4+0.8™
CC. sm P 58.2+0.7 59.0+0.5 60.2+0.9 64.8+1.0" 69.2+1.2" 70.3£0.8
’ K 55.7+0.9% 57.4+0.5" 59.2+0.8 63.2+0.6" 63.4+0.6" 67.0+0.8™
Ketle index. s.uu. P 15.0+0.4 16.3£0.4" 16.6+0.3 17.7£0.3" 17.8+0.3 19.0+£0.3"
’ K 12.8+0.3% 14.2+0.4" 14.7+0.3% 16.1£0.3" 16.4+0.3% 17.7+£0.4"
Sthenie index. s.u P 1.19+0.02 1.14+0.01 1.12+0.01 1.05+0.01" 1.01£0.01" 0.96+0.01"
> K 1.32+0.02% | 1.24+0.02" | 1.20+0.01* | 1.11+0.02"* | 1.10+0.01* | 1.03+0.02™
Reserve fat. % P 22.3+0.6 21.8+0.5 22.6+0.7 24.7+0.6" 23.6+0.6 23.7+0.6
’ K 21.4+0.9 22.8+0.8 20.3+0.8" 22.8+0.6™ 23.0+0.5 24.340.5
Reserve fat, kg p 5.0+0.2 5.9+0.2" 6.7+0.3" 8.5+0.4" 9.3+0.4 10.3+0.4
’ K 4.5+0.3 5.7+£0.4" 5.4+0.3* 7.6£0.3" 8.5+0.2" 9.9+0.4"
ABW, kg P 17.5+0.5 21.0+0.6" 22.5+0.3" 25.7+0.6" 30.0+0.5" 33.0+0.6"
’ K 16.2+0.3% 18.8+0.6™ 21.1£0.6™ 25.8+0.6" 28.5+0.5" 30.5+0.5™
Wrist strength, ke P 12.5+0.8 17.4£0.7" 19.7+0.7" 24.0+£0.8" 28.6+0.6" 32.0+0.5"
’ K 10.5+0.4% 14.9+0.5™ 16.2+0.4% 22.9+0.5" 25.3£0.5" 28.7+0.7"*
KI, ke/kg P 0.55+0.03 0.65+0.03" 0.68+0.02 0.71+0.03 0.70+0.02 0.7440.02
’ K 0.51+0.02 0.61+0.02" 0.62+0.02* 0.67+0.02 0.66:0.02 0.7140.01

Note. Reliability of differences in mean values for non-parametric independent samples: * — in relation to the previous age
group (p < 0.05); #— when comparing schoolgirls living in the northern and southern regions of Kazakhstan (p < 0.05); P— Pavlodar,
K — Kyzylorda.

The increase in CC was observed at 10 and 14 years for schoolgirls of Pavlodar city (by 7.6 and 7.4 %
respectively) and 10 and 13 years for Kyzylorda city (6.7 and 8.2 % respectively compared to the previous
age), this indicator is significantly lower for women of Kyzylorda city.

Children living in Pavlodar have a significantly higher Ketle index, while the structure index is much
lower in comparison with schoolgirls living in Kyzylorda. At the same time, (Tables 1 and 2), the value of the
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Ketle index in ontogenesis increased, and the values of the stennsion index decreased, which indicates an
increase in the density of the body and a decrease in the severity of dolichomorphism in all children surveyed.

There was no particular pattern of fat percentage in girls in both cities. At the same time, the absolute
content of reserve fat in the age period from 7 to 17 years for schoolgirls living in Pavlodar and Kyzylorda
increased by 9.4 and 7.4 kg, respectively, compared to the original data.

According to the data obtained (Tables 1 and 2), the values of absolute and relative values of the wrist
dynamometer significantly increased with age in all surveyed schoolgirls in both cities. Thus, the absolute
values of wrist strength for the period from 7 to 17 years increased by 38.3 and 37.4 kg, respectively, with
significant differences between schoolgirls of Pavlodar and Kyzyorda (p < 0.05).

Table 2

Indicators of physical development of schoolgirls aged 13—17 living in Pavlodar and Kyzylorda

. Age, years
Indexes City 13 14 15 16 17
N (quantity) P n=20 n=20 n=20 n=20 n=20
K n=20 n=20 n=20 n=20 n=20
BL. sm P 157.7+41.1° 161.0+1.0" 162.1+1.2 163.2+0.8 164.0+0.7
’ K 160.5+1.1° 164.0+0.8" 166.7+0.8™ 169.6+0.6™ 169.9+0.5%
BW, kg P 50.7+0.8" 54.1+0.9" 56.4+0.7" 57.7£1.0 59.1+1.1
’ K 47.7+0.8"# 51.7+0.6™* 54.5+0.4™* 57.5+0.6" 58.8+0.6
CC. sm P 74.5+0.7" 80.0+0.8" 81.1+£0.9 82.7+1.1 84.1+1.2
’ K 72.54+0.7"* 76.94+0.6™* 78.0+0.8" 78.3+0.7% 80.0+0.5™
Ketle index. s.u P 20.44+0.2" 20.9+0.3 21.5+0.2 21.7+0.4 22.0+£0.3
’ P 18.5+0.3% 19.2+0.3% 19.6+0.2" 20.0+0.3% 20.4+0.2%
Sthenia index. s.u K 0.90+0.01" 0.86+0.01" 0.8440.01 0.83+0.01 0.81+0.01
> P 0.96+0.01" 0.91+0.01" 0.89+0.017 0.88+0.01% 0.86+0.01%
Reserve fat. % K 21'7i1'9 24.1£1.0 22.9+0.9 24.7+0.8 24.2+0.8
’ P 19.1+£0.7** 20.6+0.8" 18.4+1.0" 19.3+0.8" 20.1+0.8"
Reserve fat, kg K 11.1£0.6 13.110.7: 13.0+£0.6 14.3+0.7 14.4+0.7
’ P 9.2+0.4* 10.7+£0.5™ 10.1+0.6" 11.2+0.5% 11.9+0.5%
ABW, kg P 39.6+0.5" 40.9+0.5 43.4+0.5" 43.4+0.5 44.7+0.6
’ K 38.5+0.6" 41.0+0.5" 44.4+0.5" 46.3+0.4™ 46.9+0.5"
Wrist strength, kg P 39.3+0.78" 43.7+1.4" 45.240.7 49.0+1.2" 50.8+0.8
’ K 34.1+0.4™ 37.5+0.8"* 40.9+0.8™" 46.4+1.2" 47.9+0.5%
KI, kg/kg P 0.78+0.02 0.81+0.02 0.824+0.03 0.85+0.02 0.86+0.02
’ K 0.72+0.02% 0.73+0.027% 0.75+0.01% 0.81+0.02" 0.82+0.01

Note. Reliability of differences in mean values for non-parametric independent samples: * — in relation to the previous age
group (p < 0.05); #— when comparing schoolgirls living in the northern and southern regions of Kazakhstan (p < 0.05); P— Pavlodar,
K — Kyzylorda.

The degree of cardiovascular system response to physical activity in different age periods is of great
importance in the assessment of functional reserves and adaptability of the body to adequate blood supply to
the body [14].

The values of SBV and MBYV are integral indicators characterizing the adaptive reaction of blood circu-
lation to physical activity [15]. Compared to rest after physical activity, Pavlodar girls aged 7-17 years in-
creased by an average of 33.8 to 25.4 %, MBV by 135.9 to 150.0 %, and heart rate by 77.7 to 100.7 % (Fig. 1).

SBV for girls aged 7-17 from Kyzylorda grew by an average of 30.8 to 25.6 %, MBV by 116.7 to
144.4 %, and HR by 65 to 97.7 % (Fig. 2).

At the same time, a significant increase in heart rate and MVB indicators reached the maximum values
in the puberty period for schoolgirls of both cities compared to younger age. All female schoolgirls surveyed
had a slight decline in SBV with age.
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Figure 1. Changes in the blood circulation system of girls aged 7-17 in Pavlodar after a standard strain of 12 kg/min
(increase in relation to the resting state, in %)
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Figure 2: Changes in the blood circulation system in girls aged 7-17 in Kyzylorda after a standard load of 12 kg/min
(increase in relation to the resting state, in %)

Thus, the increase in heart rate and MBV growth in the surveyed schoolgirls of both cities during puberty
indicates a decrease in the economic activity of the circulatory system during this period of ontogenesis.

Conclusion

Thus, in ontogenesis from 7 to 17 years of age, anthropometric and functional indicators of physical
development of all examined schoolgirls significantly increased. It has been established that morphofunctional
development of the examined girls is subject to general biological laws and is characterized by heterochronicity
and discontinuity. There are significant differences between peers living in Pavlodar and Kyzylorda in many
ages in terms of physical development (length, body weight, chest circumference, hand strength), especially
in terms of relative indicators (Ketle index, stenin index). The data obtained testify to the regional peculiarities

of schoolgirls' development and determine the need to continue monitoring studies and observations of changes
in the condition of schoolgirls in these regions.
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Ka3zakcTaHHBIH COJITYCTIK K9HE OHTYCTIK 00JIbICTAPBIHAA TYPATHIH
7-17 xacTarbl KbI3AapAbIH MOP(POPYHKIHOHAIABI KOPCETKIIUITEPiHiH ocyi

Makaia ITaBionap sxone Kpi3putopaa KananapsiHbiH 7—17 jkac apajibiFbIHIAFbI Ka3ipri 3aMaHFbl OKYLIBLIAPIbIH
MophodyHKIIMOHAIABI KOPCETKIIITEPiHIH OCyiH 3epTTeyre apHanraH. JleHe y3blHIbIFbL, qeHe caaMarsl (Y,
JC) xone keyne KybicbiablH meHbepi (KKII), konxeiy kymi (KK), KbI3 OKyIIbLIapabH Pe3epBTiK Mail MoJI-
1Iepi skoHe OeNICeH I IeHe CalIMarbl XKaHe onapAblH 7-1eH 17 xacka AeiiHri jkac apasbIFbIHIAFbI ©CIMi CHAKTHI
AQHTPOMIOMETPHUSUIBIK KOPCETKIIITEPI 3epTTey HOTIKeNepinae Kentipinren. Makanaza KaH ailHaIbIMBbI xyiteci
KOPCETKIIMTEPIHIH ocyi: xypek *kublpbuty xuimiri (QKXOK), xkanus cuctonansik xenemi (KCK), ke3mapna
KaJIBIIITHI )KaF/laiibIHa KaThICThI KyaThl 12 KI'M/MHH CTaHIapTThl )KYKTEMEHI OpbIH/IaFaHHAH KeiliH KAHHBIH MHU-
HyTTHIK KeneMi (KMK) (%-6en) xepcerinren. OnTorenese 7 skacta 17 jkacka JeiiH GapibIK TEKCEpiareH
OKyLIBUIAP/IbIH (PU3HUKAJIBIK JaMYbIHBIH aHTPOIOMETPHUSIIBIK KOHE (YHKIMOHAIBIK KOPCETKIIITEPi allTapIIbIK-
Tail yraiiran. [TaBinonap sxone Kpi3putop/ia KananapblHia TYpaThIH KYP/JaCTapbIHBIH apachIH/a KOIITereH jkac-
Tapja aiftapiblkTail aifblpMarblIbIKTap 6ap exeHi atan ertinai. MacesneH, Kpi3putopia Kanackl OKyIIbLIaphl-
ubig JIC, KK, kon Ky, Oesceni 1eHe caaMarbl KepceTKiluTepiniy MoHi, [TaBnonap K. KypaacrapbiHa Ka-
paranna, TemeH, an J¥ KpI3puiopaa K. TypaTelH Kei3gapaa 14—17 xac apanbIFblHAA alTapibIKTai sKOFaphl.
AJIBIHFaH MOJIIMETTEP MEKTEIl OKYIIbUIAPBIHBIH JIaMybIHbIH aHMaKTbIK €PEKIICIIKTep] Typalbl KyoJIaH bIpaibl
JKOHE MOHUTOPHUHITIK 3epTTeyJIep MEH OCHI OHIpJIep/IiH MEKTEN OKYIIbUIaphI aF3aChIHBIH XKail-KyHiHiH e3repic-
TepiHe OaKplIay JKacay/bl )KaJFaCTHIPy KaXKETTUIITH aHBIKTaIbI.

Kinm ce30ep: MmophodyHKINOHATIB! KOPCETKIMTEp, Ka3ipri MEKTEN OKYIIbUIApHI, A0COMIOTTIK KOPCETKIIITED,
CaJIBICTHIPMAJIBl KOPCETKIITep, (GU3NKAIBIK JaMy, 3epTTey MOHHTOPHHTI, JICHE Y3bIHABIFHI, JICHE CalMarhl,
KY€ KYBICBIHBIH HICHOEPi, dKYPEK KUBIPBLTY HKHIIITi.

C.K. Kabuena, )K.M. MykaraeBa, A.A. AxMeToBa

IIpupoct mopdodyHKIIMOHAIBHBIX MMOKAa3aTe el 1eBouek 7—17 JieT,
NMPOKUBAIOIINX B CEBEPHBIX M I0KHBIX 00J1acTax Ka3zaxcrana

Craths OCBSIIEHA H3YYESHHUIO IPHPOCTa MOP(HODYHKINOHATIBHBIX TI0Ka3aTeIell COBPEMEHHBIX MIKOJIBHUL 7—
17 ner roponos IlaBnomapa u Kesuiopast. [IpuBeneHs! pe3ysibTaTsl HCCIEIOBAHUS TAKUX aHTPOIIOMETpHIe-
CKHX IOKa3aTelnei, kak JiuHa, Macca tena (AT, MT), okpyxuocts rpyauoit kinerku (OI'K), cuist kuctu (KC),
KOJIMYECTBO PE3EPBHOTO JKHPa U aKTHUBHAsI Macca TeJia IIKONBHUI] M UX IPHPOCT B BO3PACTHOM JIHANa30HE OT
7 no 17 net. B cTarhe moka3aH NpUPOCT MOKA3aTENeH CHCTEMbI KpPOBOOOpAILIEH!sI, TAKUX KaK 4acToTa cepled-
HbIX cokpamenuit (UCC), cucromuueckuii 06beM kpoBu (COK), munyTHbI 006beM kpoBu (MOK) y neBouex
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MOCJIe BBIMIOJIHEHHUS CTAHAAPTHOM Harpy3KH MOIIHOCTBIO 12 KITM/MHUH KI' I10 OTHOIIEHHUIO K COCTOSIHUIO TTOKOSI
(B %). YcTaHOBIIEHO, UTO B OHTOTEHE3€e OT 7 710 17 JIeT CyIeCTBEHHO YBEMYUBAINCh AHTPOIIOMETPHUYECKHUE H
(GyHKIMOHANBHBIE TOKa3aTean (U3UYECKOro Pa3BUTHSI BCEX OOCIENOBAaHHBIX LIKONBHML. OTMEYeHO, YTO
MEXy CBEepCTHHLIaMU, IpokuBatouuMH B IT. [TaBnonape u Kei3buiopae, IMEIOTCS CyIIeCTBEHHbIE pa3Inyusl.
Tax, 3nauenust nokazateneit MT, OI'K, kucteBoii cuibl, aKTUBHOIM Macchl Teia y MKOJIbHUIL T. KbI3bu10p/ib1
HWKE, YeM y UX cBepcTHHUII U3 T. [1aBnoapa, Toraa kak I T Beilie, 4eM y IeBOYEK, TPOKUBAIOIINX B T'. KbI3bUI-
opae. IlomydeHHbIE TaHHBIC CBHICTEIBCTBYIOT O PETHOHAIBHBIX 0COOCHHOCTSIX Pa3BUTHUS IIKOJIBHHUIL U OIIpe-
JIENSI0T HE0OX0MMOCTh MPOIOJDKEHNUS MOHUTOPHHTOBBIX MCCIIEIOBAaHUN U HAOIIOIeHUH 32 U3MEHEHUSMU CO-
CTOSIHHSL OPTaHU3Ma IIKOJIBHUILL IAHHBIX PETUOHOB.

Kniouesvie crnosa: MophodyHKIMOHAIBHBIC MOKA3aTEeNIH, COBPEMEHHbIE LIKOJIBHHUKH, a0COJIIOTHBIE MOKa3a-
TEJH, OTHOCUTEIbHbIE MOKa3aTeNny, Gpu3nyeckoe pa3BUTHE, MOHUTOPUHI HCCIEA0BAHUS, JUIMHA Tela, Macca
TeJla, OKPY>KHOCTb IPYJHOH KIIETKHU, YaCTOTa CEPJICUHBIX COKpALCHUI.
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Specificities of the workflow and evaluation of the working conditions
of the working main professions of industrial rubber and technology production

In the available literature there is a large number of diverse works on the assessment of the labor process and
working conditions of industrial rubber production. At the same time, it is of interest and there is a practical
need for a sanitary-hygienic assessment of the working conditions of workers in basic occupations who are in
contact with chemical substances of a general toxic and irritant action during production. The production of
industrial rubber products is based on a multistage intermittent technological process using numerous chemicals
of the second, third and fourth classes of toxicity. During a work shift, production personnel is exposed to
fractional and short-term exposure to toxic substances, therefore, the toxic effects of chemicals used in the
industrial rubber industry to workers are enhanced, which was the purpose of the study. To assess the work
process and the working conditions of the workers of the main occupations of industrial rubber production, the
study of air dustiness, microclimate, and relative humidity was conducted. As a result of the research, it was
established that one of the unfavorable production factors at the factory of the industrial rubber products is
dustiness, air pollution, overcooling, overheating and considerable physical stress.

Keywords: industrial rubber production, technological process, toxic chemicals, dust formation, gas formation.

Currently, there is a lag in the growth of labor productivity, as evidenced by information and analytical
materials about the dynamics of economic indicators in industries with harmful working conditions and hard
work. Over the past decade, the share of people working in hazardous working conditions in organizations of
various types of economic activity has increased significantly [1].

Certification of work places for the production of rubber products showed that the chemical factor is
potentially dangerous in the studied production. In the air of the working area there were chemicals of I-IV
hazard classes — dichloromethane, gasoline, styrene, benzopyrene, and sootortalc, which have a harmful effect
on organs: the nervous system, blood formation organs, cause liver damage, have mutagenic properties [2].

The identification of a group of chemical factors of the production environment in the manufacture of
flexible rubber products must be carried out, since aggressive media and components with irritating, sensitiz-
ing, fibro genic, carcinogenic and general toxic properties are used. Toxic stabilizers rubbers and, especially
the nitrous and amino compounds of the aromatic series. Some chemicals can have a combined effect on the
human body, others aggravate the effects of each other [3].

Industrial rubber production is a sub-industry of the petrochemical industry. It is characterized by high
labor intensity and material consumption, due to the presence of a large number of manual operations necessary
to ensure the technological process and the consumption of various materials (rubber, carbon black, etc.). Each
ingredient gives rubber certain properties and it introduced into the mixture in a certain amount. Ingredients
are divided into: 1) vulcanizing agents — sulfur, dithiomorpholine, zincoxide, magnesium oxide, etc.; 2) vul-
canization accelerators—tetracthylthiuramdisulfide, diphenylguanidine, captax, altax, sulfonamide and etc.; 3)
activators — zinc oxide and etc.; 4) antiageing agent — neozone, aldol, quinol, unglazed porcleain, acetone
anil, phthalic anhydride etc.; 5) reinforcing fillers or enhancers — carbon and etc. (to impart high tensile
strength and high tear and abrasion resistance); 6) inert fillers — rubarx etc. (to ensure the process of mixing
rubber compound, make it mangled and spewed) 7) coloring agent — antimony compounds, cadmium sulphide
and etc., 8) fluidizing agent (softening agents) — petroleum oil flux, bitumen cutback and etc. According to
the degree of toxicity, chemicals used in the manufacture of rubber include II, III, IV levels of toxic: antimo-
nous acid anhydride, sulphur dioxide, cinnamene (II level), diphenylguanidine, tetramethylthiuramdisulfide,
thiazone, carbon disulfide, carbolic acid (III level), scrape, black pigment, white zinc, dibu-
tylphthalate (IV level) [4].

The factory workers of rubber products working on the main technological lines are affected by a complex
of unfavorable production factors, the main of which are unfavorable microclimatic conditions, dustiness and
air pollution. During a work shift, production personnel is exposed to fractional and short-term exposure to
toxic substances [5].
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The impact of unfavorable factors of the working environment is aggravated by a number of negative
aspects in the very nature of work: monotony, forced working posture, the burden of labor processes, etc.,
negatively affecting the use of labor resources of workers as a result of their early development of industrial
fatigue.

The technological process of rubber production consists of 4 stages: 1) making of rubber products; 2) rub-
ber rolling; 3) pumping and vulcanization of products; 4) labeling, packaging of finished products.

The initial part of the technological chain involved in the preparation of rubber mixture for all production
sites is the preparatory workshop. Preparation of rubber products is made in the preparatory workshop at the
site of the sample, where all the ingredients entering the internal rubber mixer, must be pre-hung in a certain
proportion according to the technological map, since these substances are in a powdery state, and the process
is often only partially sealed and the main weighing is done manually, the elevated content of toxic dust is
determined in the working area. When putting the bags with ingredients and removing them from the scales,
there is considerable physical exertion. Suspended rubber compound materials in certain batches enter the area
internal rubber mixer, in which the internal rubber mixers type (PC250/30; 250/20 and etc.) all rubber mass is
mixed. On rubber mixers, automatic mixing process control is used. When ingredients are loaded into the
nutrient funnels, quite a lot of toxic dust enters the workroom, when the finished mixture is unloaded of rubber
mixes — gases. From the rubber mixers the mixture enters the rollers of the type CM-I1/1-2130 600/600,
located under rubber mixers on which sulfur is rolled into a composition at a temperature of 90 °C. After
mixing (for 8—10 minutes), the quality is checked, cooled in water, then folded, covered with talc in layers and
sent to syringe machines. Harm when rolling is dust, noise from rotors and the effect of heat factor [6, 7]. The
main professional groups of preparatory workshop workers are: hangars, operators of internal rubbers mixers,
rollermen.

The next process chain begins in the form and conveyor-belt shops, separately derived from the prepara-
tory shop. It produced at 60 °C by machine — (HCII-90, MUI'-125; 160) forcing rubber through the profile
head. The cooled profile is laid in spoons. The central part in the chain of preparation of rubber products is the
vulcanization method of formation. Molding — vulcanization on presses [1XI"-6-212/4 (Hungary), 100H/89E
(Czech Republic), steam presses D-4551, by heating the blanks through the walls of the molds, with the result
that the product is given a certain shape. Vulcanization is carried out at a temperature of 180—200 °C under a
pressure of 130—150 atmospheres for a period of time regulated by the flow sheet for the part. At the end of
the vulcanization mode, the finished parts are unloaded from the mold into the boxes and cooled. When vul-
canizing products, toxic substances are an unfavorable factor: high temperature, infrared radiation and physical
exertion. The main professional groups of workers in the conveyor belt and molded workshops are: compres-
sion operators — vulcanizations, roller men, extruding machine operators, calender’s operators, extrusion ma-
chine operators, integrators, transport workers. The final stage of the technological process is the control,
marking and packaging of parts.

Steam and gases of toxic chemicals formed during the rubber production process are complex chemical
multicomponent compounds. They mainly consist of complex organic substances formed during chemical
transformations. So, the composition of vulcanization gases includes more than 150 substances of 5 groups of
chemical compounds: organosulfur — 30 %, aromatic hydrocarbons — 24 %, aldehydes and ketones — 20 %,
hard wax and cyclanes — 16 %, amines — 10 %. The main route of entry into the body of toxic chemicals at
the factory of rubber products is inhalation. They receive: chlorine hydride, manganese oxides and hydrocar-
bons, petroleum benzin, thiuram, captax, mist spray and aniline.

Manganese oxides, coarse and fine aerosols of chromium oxide, sulfur dioxide, hydrogen chloride and
gasoline can penetrate the skin. A significant contribution to the development of intoxication and cumulation
of toxic chemicals is their intake through the mucous membranes of the eyes, upper respiratory tract and the
gastrointestinal tract. Intake of harmful chemicals under production conditions can occur when ingesting dust,
smoking, eating food, etc. Therefore, these toxic chemicals enter the body of the working personnel of the
main occupations of rubber production, mainly in a combined way.

In the available literature there is a large number of diverse works on the assessment of the labor process
and working conditions of rubber production. At the same time, it is of interest and there is a practical need
for a sanitary-hygienic assessment of the working conditions of workers in basic occupations who are in con-
tact with chemical substances of a general toxic and irritant action during production. Considering that the
production of rubber products is based on a multistage intermittent technological process using numerous
chemicals of the second, third and fourth classes of toxicity, and during a work shift, production personnel is
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subjected to fractional and short-term exposure to toxic chemicals working in the rubber industry, sanitary
assessment of working conditions of workers SIC rubber-production professionals.

Methodology

To assess the working conditions of workers in the main occupations of rubber production, the following
sanitary and hygienic studies were conducted: the study of air dustiness by the aspiration-weighting method
with sampling filters ADA-10 electric aspirator [8, 9], gas chromatography method [10], the study of the mi-
croclimate in terms of temperature and relative humidity with an aspiration Assman psychrometer, a spherical
cathetometer and a wing anemometer [11]. There were conducted a research with specialists from the National
Center for Occupational Hygiene and Occupational Diseases of the Ministry of Health of the Republic of
Kazakhstan.

Results and discussion.

The microclimate of the rubber products plant, depending on the season, and the specifics of the techno-
logical process, is subject to sharp fluctuations. Under the influence of unfavorable factors of production such
as overcooling, overheating, significant physical stress, etc. The toxic effect of chemicals used in the rubber
industry [12, 13] increases. The analysis of the microclimate at workplaces in the preparatory and conveyor-
belt shops of rubber production was carried out. The analysis of microclimatic studies, studied in the cold and
warm period of the year, made it possible to establish its dependence on the technological process stage, the
building construction features, and also the temperature conditions of the outside air. It was established that,
depending on the time of year, both the heating microclimate and the cooling microclimate are formed in the
production premises. The studies were conducted at an outdoor air temperature equal to (-8.5 = 0.9) below
zero, on average. Analysis of the microclimatic conditions showed that in the cold season there is a decrease
in air temperature in the preparatory workshop at the hinge section of ingredients, where the average air tem-
perature was 5.0 °C, air humidity was 80 %, and at the rubber mixer section the air temperature was 2.0 °C, air
humidity — 86 %, while the temperature in the conveyor-belt workshop at the workplace of the driver-roller,
the air temperature was 14.0 °C, air humidity — 73 %, the driver-calender air temperature — 15.0 °C, humid-
ity — 70 %, a collector of conveyor belts and a pressman-vulcanizer, the air temperature is 16 °C, the humidity
is 75 %.

During the warm period of the year, the air temperature of the production premises is allowed up to 25 °C
with relative humidity of 30-60 %. The outdoor temperature was 22.8 °C. With a heating microclimate, the air
temperature in the production premises is allowed 3 °C higher than the outside. The average air temperature in
the preparatory workshop at the hinge section was 21.0 °C, the air humidity was 75 %, at the rubber mixer
section the air temperature was 22.4 °C, and the air humidity was 73 %. In the conveyor-belt shop, the air
temperature at workplaces was 23 °C, at a relative humidity of 80 %. It should be noted that the unfavorable
microclimate of the production environment in the conveyor-belt and molded workshops of the plant is due to
the technological features of the vulcanization process. Heat is supplied by a mixed radiation-convective type,
since the surfaces of the molds, vulcanization rubber products are sources of infrared radiation. The tempera-
ture of the surface of the molds during extraction from the molds reaches 160-180 °C, and the temperature of
the molds during recharging is more than 100 °C. All this creates high levels of radiation and causes an unfa-
vorable temperature regime of production.

Thus, the unfavorable microclimate of the production environment in the main workshops is due to the
large area of the premises, not isolated between themselves, both vertically and horizontally, insufficient heat-
ing system power, and also features of the technological process of vulcanization, which contribute to the
formation of adverse temperature conditions at workplaces.

One of the unfavorable production factors at the factory rubber products is the dustiness of the air. The
technological process of production is inevitably associated with dust and gas formation. The formation of
aerosols of disintegration of complex composition in the working area is due to incomplete automation of the
process, the use of manual techniques (rubbing, weighing, screening, backfilling and loading of bulk sub-
stances), the lack of local aspiration in the area of weighing and storing bulk materials. A high concentration
of toxic dust of mixed composition was observed at the moment of loading the ingredients into the rubber
mixer funnel manually. As a result of the research conducted, it was established that in the preparatory work-
shop at the workplace of a hitch weeper the dust of mixed composition is. thiuram — 3.3 mg/Nm? at maximum
allowable concentration — 0.5 mg/Nm?, sulfur — 6.9 mg/Nm® at maximum allowable concentration —
2.0 mg/Nm?, carbon — 14.0 mg/Nm?®, at maximum allowable concentration — 4.0 mg/Nm’, talc —
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5.1 mg/Nm’, at maximum allowable concentration — 4.0 mg/m®. At workplaces of the rubber mixer, the
steamer cabinet was installed an excess of phenol, which amounted to 0.38 mg/Nm? at the maximum permis-
sible concentration is — 0.3 mg/Nm?. The results of sanitary and hygienic studies have shown that the content
of phenol, carbon monoxide, sulfur dioxide, vapors of hydrochloric acid, nitric oxide at workplaces do not
exceed the maximum permissible concentration of harmful substances in the working area air, except for the
workplace of the roller operator a tape shop, where the phenol content is 0.38 mg/Nm?, with a normalized
value 0.3 mg/Nm’.

Conclusions

Thus, the results of the studies showed that the excess of the maximum permissible concentration was
established in the preparatory workshop at the workplace of the driver-rubber mixer (excess of the maximum
permissible concentration of phenol by 1.3 times), hanging weight (exceeding the maximum permissible con-
centration of thiuram more than 6.6, sulfur — 3.5, carbon black — 3.5, talc — 1.3). In the conveyor-belt shop
the excess of the maximum permissible concentration is set at the workplace of the driver-roller (the excess of
the maximum permissible concentration of phenol is more than 1.3). Consequently, a study of the working
conditions of workers in the main occupations of rubber production revealed that the «multifactorial» technol-
ogy and the specifics of technological processes form a complex of unfavorable factors of the working envi-
ronment, of which are mixed dust (thiuram, talc, soot, sulfur, etc.), vulcanization gases (phenol), microclimate.
In this connection, the risk increases not only of general morbidity, but also of pathology on the part of the
respiratory organs, the gastrointestinal tract, the hepatobiliary system, etc.
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A.M. PaxmeroBa, I'.K. Anmsia6exosa, I'.A. TycynbekoBa

TexHUKAJBIK pe3eHKe OHAipiciHaeri Heri3ri KaciOn »KyMbICIIbLIAPABLIH eH0eK
JKaFailiapbl MeH eHOeK YPAICiHiH epeKiIeiKTepin Oaraaay

OnebuerTep/ie TEXHUKAIBIK PE3CHKE OHIPICIHIH KYMBIC JKaF/Iaifbl MeH eHOeK YpAiciH Garanay OOWbIHIIA KO-
TEreH opTYpIi JKyMbicTap keseneceni. COHbIMEH KaTap XUMHSIBIK 3aTTApMEH OHAIPIC NPOLECIHIE MKAaJIIbl
YBITTHI JKOHE TITIPKSHAIPTill SpeKeTTepMeH OaillaHbIC KacalThIH HET13ri KacinTepaeri )KYMBICIIBUIAPIBIH SH-
Oex >kaFaililapblH CAHUTAPIIBIK-TUTHEHANIBIK Oaraayia MPaKTHUKAJIBIK MAaHbI3AbUIBIFbI 30p )KOHE KbI3bIFYILbI-
JBIK TyIbIpajabl. TeXHUKabIK pe3eHKe OyilbIMIapbIHBIH OH/Ipici YBITTBUIBIKTBIH €KiHII, YIIIHIII )KOHE Tep-
TIiHIII KJIacTapbIH/AFbl KOITEreH XUMUSUIBIK 3aTTap/bl MaiiaiaHaThiH KONCAThLIbl Y3UIICCi3 TEXHOMOTHSIIBIK
ypaicke HerizznenreH. JKYMBIC aybICBIMBIH/IA OHIPIC KBI3METKEpIIepi YiIbl 3aTTap IbIH (YPaKIHSIIBIK )KOHE KbIC-
KaMmep3iMJIi ocepiHe YIIBIPaiIbl, COHABIKTAH TEXHUKAIBIK PE3CHKE OHEPKACiOiH e KOJITaHBUIATEIH XUMHUSUIBIK
3aTTap/bIH yJIbI dcepiiepiHiH KoOerol KYMBICTBIH HETi3ri MakcaThl 00BN Tabbutagbl. TeXHHUKAIBIK PE3CHKE
OHIIPiCIHIH HETi3r1 )KYMBICIIBUIAPBIHEIH XKYMBIC YP/iCiH XKoHE )KYMBIC JKaFAaiibIH Oarasay YIIiH ayaHbIH IIaH-
JbUIBIFBIH, MUKPOKJIMMATThI JKOHE CAIbICTHIPMAIIbI bUIFAJIBUIBIFBIH 3€PTTEY JKYPri3ii. 3epTTey HoTHKeCiH e
TEXHHUKAJIBIK PE3CHKE OHIM/Iepi 3aybITHIHIAAFbl KOJANHChI3 OHAIPICTIK (hakTopiap OGOJIBI IIaH, ayaHbIH JacTa-
HYBI, CybIIT KETY, KbI3bII KETY JKOHE a3/iaraH (hM3MKAJIbIK KEPHEY TaObLIa/Ibl.

Kinm ce30ep: TeXHUKaIIBIK PE3CHKE OHIPici, TEXHOJIOTHSIIBIK YPIICTEp, yJIbl XUMHUKATTAp, [IAHHbIH Haiina 00-
JIyBl, Ta3]IbIH Taiia GOIIyHL.

A.M. PaxmeroBa, I'.K. Anmsia6exoBa, I'.A. TycynbekoBa

Oco0eHHOCTH TPYI0BOI0 NMpoIecca U OLEHKA YCJI0BHUIl TPyaa padouux
OCHOBHBIX NpodeccHil Pe3HHOTEXHUYECKOI0 MPOU3BOIACTBA

B nurepartype nMeercs 60Jb110€ KOTUYECTBO PA3HOIIIAHOBBIX pabOT 10 OIL[EHKE TPYJOBOTO MPOIECCca U YCIIOo-
BUH TpyJa Pe3MHOTEXHUYIECKOTO Mpou3BoACTBa. IIpeacTaBisieT MHTEpeC U CyIIECTBYET MpaKTUUECcKas HE0O-
XOJMMOCTb CAHUTAPHO-TMTHEHUYECKOM OLCHKH YCIOBHIT Tpyia pabOuMX OCHOBHBIX MPO(ECCHH, KOHTAKTHPY-
IOMUX B MPOIIECCe IPOU3BOACTBA ¢ XUMHUYECKIMU BEIIECTBAMH OOIMIETOKCHYIECKOTO M pa3/pakaromero aeii-
cTBHUS. B 0CHOBE MPON3BOACTBA PE3MHOTEXHUIECKUX M3IEIHH JIEKUT MHOTOCTAANITHBIN NPEPBIBUCTHIA TEXHO-
JIOTUYECKHUI TIPOIECC C MCIOJIB30BAHNEM MHOTOUYHCICHHBIX XMMUYECKUX BEIECTB BTOPOTO, TPETHETO U UeT-
BEPTOTO KJIACCOB TOKCHYHOCTH. 3a PaboUylo CMEHy IPOM3BOACTBEHHBII IIepCOHAN IoBepraercs (Gppakiuon-
HOMY U KpPaTKOBPEMEHHOMY BO3JIEHCTBUIO TOKCHYECKHX BEILECTB, CIE0BATENBLHO, YCUINBAETCS TOKCUIECKOE
BO3/JIEHCTBUE XMMHYECKHX BEIIECTB, IPHMEHAEMbIX B PE3MHOTEXHHYECKOH NMPOMBIIIIEHHOCTH Ha paboTaro-
MUX, YTO U SABUJIOCH LIENBIO UCCIIEA0BAaHMsA. J{JIst OIIEHKH TPyI0BOTO MpoIiecca U yCIOBHI Tpyaa pabouux oc-
HOBHBIX Ipodeccuii pe3HHOTEXHUUECKOTO TPOM3BOJACTBA MPOBOIUINCH M3yUeHHE 3albUIEHHOCTH BO3/yXa,
MHKPOKJINMATa, OTHOCUTENILHON BIIAKHOCTH. B pe3ynbraTe NpoBEeJEHHBIX HCCIECAOBAHUN YCTAaHOBIEHO, UYTO
HeOJIaronpusTHBIMY IIPOM3BOICTBEHHBIMH (haKTOPAMH Ha 3aBOJIC PE3MHOTEXHUUECKUX M3JIEIHH SIBIIOTCS 3a-
MIBUICHHOCTD, 3ara30BaHHOCTH BO3/yXa, IEPEOXJIaX/IeHNUE, IePerpeB 1 3HAUUTEIbHOE (hPU3MIECKOe HaINpsDKe-
HYE.

Kniouesvie cnosa: pe3sHHOTEXHUYECKOE MMPOU3BOJICTBO, TEXHOJOTHYECKHIIA TPOIIECC, TOKCHYHBIC XHMUYECKHE
BEILIECTBA, MblIe0Opa3oBaHue, ra3000pa3oBaHue.
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