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Changes in the behavior of laboratory rats after exposed exhaust gases

The research of animal behavior when exposed to gasoline fumes using test systems: «Open field» and
«The elevated plus maze». Descriptions characteristic for acute inhalation toxicity of gasoline, which is re-
flected in the subsequent behavioral responses in tests «Open field» and «The elevated plus maze». Features
of the test systems and their differences. Use of vitamin D3 as correction upon exposure to polycyclic aro-
matic hydrocarbons.

Key words: gasoline fumes, the acute inhalation toxicity of petrol vapor, the test system is «Open field»,
«Elevated plus maze».

Introduction

The primary route of human exposure to benzene is inhalation of ambient air. Benzene is present in the
atmosphere both from natural sources, which include forest fires and oil seeps, and from industrial sources,
which include automobile exhaust, industrial emissions, and fuel evaporation from gasoline filling stations [1].

Human exposure to benzene has been associated with a range of acute and long-term adverse health ef-
fects and diseases, including cancer and aplastic anaemia. Benzene is highly volatile, and exposure occurs
mostly through inhalation [2].

Benzene has been widely used as a multipurpose organic solvent. This use is now discouraged due to its
high toxicity, including carcinogenicity. Present uses include use as a raw material in the synthesis of sty-
rene, phenol, cyclohexane, aniline, and alkyl benzenes in the manufacture of various plastics, resins, and de-
tergents. Syntheses of many pesticides and pharmaceuticals also involve benzene as a chemical intermediate.
Impairment of immune function and/or various anemias may result from the hematotoxicity. The hematolog-
ic lesions in the bone marrow can lead to peripheral lymphocytopenia and/or pancytopenia following chronic
exposure [3].

Releases of benzene to the environment are largely to air, which is due to its volatile nature.

Major sources of releases to air include gasoline vapor, auto exhaust, and manufacturing industries. To-
bacco smoke can be a significant source of exposure (a dose of 1 milligram (mg) for each pack smoked). An
estimated 99 percent of total human exposure to benzene is by inhalation [4].

Workers involved in the transport of crude oil and gasoline and in the dispensing of gasoline at service
stations, as well as street workers, taxi drivers and others employed at workplaces with exposure to exhaust
gases from motor vehicles also experience exposure to benzene [5].

Concentration ranging from 0.02 ppb (0.06 pug/m3) in a rural area, to 112 ppb (356 pug/m3) in an urban
area. Exposure to benzene is highest in areas of heavy motor-vehicle traffic and around gasoline filling-
stations. Based on an average benzene concentration of 12.5 ppb (40 pg/m3) in the air and an exposure of 1
hour per day, the daily intake of benzene from driving or riding in a motor vehicle is estimated to be 40 pg.
Exposure is higher for people who spend significant time in motor vehicles in areas of congested traffic [5].
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Materials and methods

Selection of experimental animals and standard procedures. The experiments were conducted on labora-
tory outbred rats. Adult males weighing 250-320 grams. During experiments, animals were maintained un-
der similar conditions as before the experiment. Water and food were given without limitation. Temperature
T = 21-22°C relative humidity, light regime day and night 09/15, in accordance with the mode of operation
of the vivarium staff (SRI Transfusiology Astana, Kazakhstan), while the light started at 8.00 am. Animals
were housed 5 animals in each cage in accordance with CaulluH PK [6].

The experiment used 30 laboratory rats. Which were divided into three groups of 10 in each group. The
first group of the control group (animals pre-up experiments have not been introduced — or drugs), the se-
cond group received a dose of gasoline inhalation (LC50 values (10,000 ppm / 7d) 7 exposure of 4 hours.
The third group received gasoline dose inhalation (LC50 (10,000 ppm / 7d) 7 exhibit 4 hours and received
vitamin D3 dose according to the dosage for humans 500 IU as a correction. One drop of vitamin D3 diluted
in one ml of water and was administered orally by catheter after air seeding gasoline vapors.

The elevated plus-maze test

The elevated plus maze consists of two closed (the analog hole) and two open (potentially dangerous)
sleeves. The test measures the number of entries and time spent in the open and closed arms; More alarming
mouse prefer closed arms. During the experiment, the number of visits recorded both open and closed arms.
The residence time in the arms, the act of grooming.

Open Field test

«Open Field» to estimate the total (locomotor) research activity (Hall, 1934). The apparatus consisted
of the arena, divided into equal squares. The animal facility was placed, was recorded and number of squares
crossed thus traveled for some time (2 minutes), the distance.

During the experiment, we take into account such factors as: locomotion, grooming, stand with support,
stand without support, Immobility, movement in place, defecation, urination. Behavioral tests were conduct-
ed at a set time (9 am), and each test was allocated a single day (Table 1).

Results
Table 1
Number of acts
Indicators Control group Second group Third group

Locomotion 8,6+£0,61 11,4+0,65 8,6x1,1

Sniffing 4,4+1,15 2,6+0,82 6,6+0,98
Stand with support 5,8+0,60 7,4+0,52 9,4+1,29
Stand without support 1,240,51 0,4+0,17 0,8+0,26
Movement in place 1,2+0,26 1,8+0,41 2,6+0,47
Immobility 1,2+0,51 0,6+0,17 0,6+0,17
Grooming 0,4+0,17 0,3+0,14 1,2+0,14
Defecation 0,4+0,17 0,4+0,17 1,2+0,26
Urination - - 0,8+0,26

Note. P<(0,01)""; (P<0,001)";* mark in this article correspond to the following parameters.

Compared with the control group in the second group by the number of the done an act of locomotion
observed increasing rates of 27.9 %, in the third group on this indicator as compared to the control group
experienced higher performance by 6.9 %.

By sniffing act compared to the control group in the second group act sniffing observed reduction rates
of 40.9 % in the third group there is the act of increasing by 50 % compared with the control group (Fi-
gure 1).
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Figure 1. Indicators number of acts carried out in the test «open field» by influence of traffic fume

In quantitative terms the act of «stand with support» in comparison with the control group there was an
increase of 27.5 % on the figures, there has been a slight decrease in performance of 6.8 % in the third group
of the present Act.

According to the act stand in comparison with the control group in the second group there is a decrease
in the rates of 66.7 %, in the third group of the present act contrary experienced higher performance by
16.6 %.

Movement by the act in place compared to the control group in the second group, there is an increase of
50 % on the performance, as in the third group on the indicator, a sharp increase in performance of 116 %
compared with the control group.

When comparing figures act immobility in the second and third groups observed decline in the same
50 % compared with the control group.

Quantitative indicator grooming act in the second group compared with the control group decreased by
25 %, a sharp increase of 200 % in the third group, as compared with the control group on the indicator. That
is a sharp prevalence of this indicator in the third group.

Indicators defecation, compared to the control group in the second group-or any change was not ob-
served, but in the third group, as compared with the control group there is a sharp increase in the rate by
200 %. According to this act as a sharp prevalence of this indicator compared to the control group.

According to the act of urination in the control group and the second major acts of urination is not ob-
served, the act of urination was observed only in the third group (Table 2).

Table 2
Performance test the open field: duration of intercourse
Indicators Control group Second group Third group
Locomotion 39,6+4,54 46,6+4,60 41,4+4,72
Sniffing 27,6+7,80 * 15,442,22 25,8+3,81
Stand with support 26,8+2,45 44,6+2,26 35,8+4,34
Stand without support 6,2+1,90 3,0+2,12 3,8+2,02
Movement in place 8,0£1,59 14,6+3,56 7,6+1,52
Immobility 6,241,92 ** 1,8+0,64 * 3,6£1,71
Grooming 0,6+0,28 0,2+0,14 1,2+0,41
Defecation 0,8+0,34 1,5+0,82 1,4+0,65
Urination - - 0,2+0,14

Note. P<(0,01)**; (P<0,001) *;* mark in this article correspond to the following parameters.
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Compared with the control group in the second group for the duration of the done an act of locomotion
observed increasing rates of 17.6 %, in the third group on this indicator as compared to the control group
experienced higher performance by 4.5 %.

For the duration of the act of sniffing as compared to the control group in the second group observed
decrease in the act of sniffing indices by 55.7 %(P<0,001) in the third group also observed a decrease of the
act by 6.5 % compared with the control group.

For the duration of the act of «stand with support» in comparison with the control group there was an
increase in the indicators 66,4,5 %, in the third group on the duration of the act experienced higher perfor-
mance by 33.5 % (Figure 2).
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Figure 2. Totally made acts in the test «open field» by influence of traffic fume

According to the act stand in comparison with the control group in the second group there is a decrease
in the rates of 51.6 %, in the third group for the duration of the act also observed reduction in rates by
38.7 %. For the duration of motion act on the spot as compared to the control group in the second group ob-
served increase performance by 82.5 % in the third group of the present figure there is a slight decrease in
performance by 5 % compared with the control group.

If we compare the performance duration of immobility of the act, in the second and third groups ob-
served the same decline in 70.9 % (P<0,01) and 58.1 % (P<0,001), respectively, compared with the control
group.

Act grooming duration in the second group compared with the control group decreased by 33.4 % in the
third group, as compared with the control group for the duration of this figure there is a sharp increase of
200 %. That is a sharp prevalence of this indicator in the third group.

Indicators defecation, compared to the control group in the second group and the third group compared
with the control group there is a sharp increase in the rate at 87.5 % and 75 % respectively. According to this
act as a sharp prevalence of this indicator compared to the control group.

According to the act of urination in the control group and the second major acts of urination is not ob-
served, the act of urination was observed only in the third group (Table 3).

Table 3

Number of indicators elevated plus maze

Number of visits The residence time Grooming Fall over from sleeve
Ne
Open Closed Open Closed Open Closed The open sleeve only
sleeve sleeve sleeve sleeve sleeve sleeve
1 2 3 4 5 6 7 8
Control 3,4+27 | 3,240,488 | 80,4+4,36 | 38,8+4,06 | 0,6+0,16 | 2,4+0,47 16,2+1,05
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I 2 3 1 5 6 7 8
2Group | 3600,17 | 2,1£021% | 87,0146,12 | 17,4216 | 0804l 13.4+1,19
3Grouwp 1 394006 | 202926 | 10944121 | 10,6+1,27 .| 062007 15,6+0,61

Note. P<(0,05)""; P<(0,01)""; (P<0,001) ";* mark in this article correspond to the following parameters.

Compared with the control group in the second group in the number of visiting open sleeves elevated
plus maze was a slight increase in the rate of 5.8 %, in the third group on this indicator, as opposed to the
above data is observed decline of 5.8 %.

By the number of visiting a sleeve closed relative to the control group observed decline in the second
group, 34.5 % in the third group, and 12.5 %, respectively.

As the total time spent in the open arm as compared to the control group in the second group there is a
slight performance increase by 8.2 % in the third group of the present figure there is a sharp increase in the
rate of 36 % compared with the control group.

Residence time in the closed arm of the elevated plus maze compared with the control group in the se-
cond group was observed at a low reading of 55.2 % (P<0,001) and in the third group, as compared with the
control group there was a sharp decline on the 72.6 % (P<0,01).

Grooming in the open arm was observed only in the control group, the other groups in the open arm act
grooming observed laboratory animals did not commit.

Grooming act in the elevated plus maze compared with the control group in a closed sleeve in the se-
cond group indices fell by 33 % (P<0,05), in the third group in comparison with the control group also de-
creased by 25 % (P<0,01). In terms of die and fall with open sleeves elevated plus maze compared with the
control group was observed decline by 17.2 % (P<0,01) and in the third group on the act as there is a slight
decline of 3.7 %.

Conclusion

In conclusion I would like to note that the tests «open field» and elevated plus maze on the results of the
test may at first glance show as discrepancy between the results and the logical explanation of the experi-
ments. According to the data of the experiment in the test «open field» to take an active reduction in acts of
locomotion and sniffing, as the duration and by the multiplicity of execution of the act in the second group.
In this regard, it can be assumed on the effect on gasoline vapor exploratory activity that is observed in the
third group of animals. But in the acts stand with support is increasing research activity in test animals the
second and third groups, respectively. Such differentiation results from the opinions of other authors (9), can
be attributed to a complex adaptive response associated with the mismatch in emotional terms. What can ex-
plain the decline in indicators such as rack, movement in place, grooming, defecation and urination. The ele-
vated plus maze test performance increased significantly and stay open sleeves visits compared with the con-
trol group. There was a significant decline in stay in the closed sleeve in test groups, indicating that the ex-
perimental stress adaptation. Grooming act in this test was observed in the control group of rats, and was not
observed in the subjects of the second and third groups, indicating that the alarm state test, where the animals
were subjected to inhalation seed.
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P.P. beiicenoBa, M.P. Xantypun, Y. ®es3u, P.C. Mycrada

Karapmaii skapTbuiIail ;KaHY OHIMIMEH YJIAHY KAFIAHbIHIAFbI
J1a0OpPATOPUSJIBIK ereyKYHPbIKTapAbIH MiHe3-KYJIbIKTAPbIHBIH 63repicrepi

Makanana nmabopaTopusUIBIK KaHyapiaapAblH MiHE3-KYJIBIKTapbIHBIH O¢H3UH OYyBIHBIH ocepiHeH maiina Gouia-
TBIH e3repicTepai «AmblK anaH» xoHe «KeTepiHki KpecT Topi3di IaOHpPHHT» TeCTiIepiMeH 3epTTey
HOTIOKeNepi OepiireH. ATanraH TecTileple KOPiHIC TAalKaH INYFbUI MHTALMSIBIK yJIaHy >KaFlalblHIarbl
cHIaTTamanap, TecTiliey JKYHECiHIH epeKuIeTikTepi MeH albplpMallbuIbIKTapbl kepceriired. [lomuumkmmi
apoMaTThl KOMIPCYTEKTEP/IiH 9CEPiH Ty3eTyre apHaliFaH npenapar ecebinge Butamud D3 KoJigaHFaH.

P.P. beiicenoBa, M.P. Xantypun, Y. ®es3u, P.C. Mycrada

HN3meHeHus B MOBeeHYECKUX PeaKIMAX J1a00pPaTOPHBIX KPbIC
1o/ BO3/1eiiCTBMEM BbIXJIONMHBIX I'a30B

B cratee npuBesieHO HCCeI0BaHUE MOBEJICHUS AKHUBOTHBIX O] BO3JEHCTBUEM MapoB OEH3HMHA C HCIOJIB30-
BaHMeM TecT-cucteM «OTkpeiToe mone» u «lIpunomHsATeIl KpecTooOpasHblil nabupunT». IlpeacraBneHbl
OTIHCAHMUs, XapaKTePHBIE I OCTPOH MHTaSIIIMOHHON TOKCHYHOCTH BBIXJIOMHBIX Ta30B, YTO HAILIO OTpaxe-
HUE B [I0CIEIYIOMIMX NTOBEJCHYECKHUX PEaKIUAX Ha TecT-cucteMax «OtkpsiToe nose» u «IIpunoauarsiii kpe-
CTOOOpa3HBIi TaOUPUHT. BhIneneHsl 0COOEHHOCTH TECT-CHCTEM U UX pa3nudms. [loka3aHo MCHONIB30BaHHE
BuTaMuHa D3 B kauecTBe KOPPEKIMHU IIPU BO3ACHCTBUY MTOJULUKIMYECKUX apPOMATUYECKUX YIIEBOAOPOIOB.
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Bausinue yaiiHOIO rpnﬁa Ha MHKpOﬁHOHeHO3 TOJICTOI'0 KHIIICYHUKA

L[eJ'Ib}O JAHHOI'O UCCIIENOBAHUA ABUJIOCH U3YUYCHUE BIIMSAHUSA HACTOA YalHOTO rp1/16a Ha MI/IKpOGI/IOL[eHO3 TOJI-
CTOI'0 KHMIICYHHKA IMOJOIBITHBIX JXWBOTHBIX. O00CHOBaHHUEM JTHX 9KCHEPUMEHTOB, IIOAYEPKHYTO aBTOpaMu,
MOCIIYXXKUJIO HAIUYHNC Yy IMMOJYYCHHOT'O HallUTKa aHTHOMOTHYECKOW aKTUBHOCTH.

Kurouesvie cnoea: 4aiiHblil Tpu0, YaltHBIA KBac, OMOTEXHOJIOTHS, MUKPOOHOIICHO3, TUCOaKTepro3, KoMOyya,
YKCYCHO-KHCIBbIEe OaKTepHH, JPOXOKEBEIE TPUOBI, OH(UI00aKTepHH, TaKTOOAKTEPHHL.

Beeoenue

HopmanbHast Mukpodiiopa KUIIEYHHKA, SBISSCh CUMOMOHTOM 4YEJIOBEKa, UMEET OIPOMHOE 3HAuCHUEC
JUTSL XKU3HEICATEIPHOCTH MaKpOOpraHu3Ma 1 00ECIICUeHHUs €r0 TOMeOCTasa.

[pexne Bcero, BaxkHass poiib ayTo(MIOPHI 3aKiItoYaeTcss B OPMUPOBAHHN HECTICIM(PHISCKON 3aIUThI
OpraHu3Ma OT pa3IMYHbIX MATOTeHHBIX OakTepuil. DopMHUpOBaHUE KOJIOHWU3AIMOHHON PE3UCTEHTHOCTH
OCYIIECTBISCTCS KaK 32 CYET MPSIMOTO MOABIICHUS pOCTa U Pa3BUTHUS OOJIE3HETBOPHBIX MUKPOOPTaHU3MOB
KaKMMHU-THOO areHTaMu, TaK U B pe3yjbTaTe UX MHOTO(AKTOPHOTO BO3JCHCTBHS HA UMMYHHYIO CHCTEMY
Makpoopraausma [ 1-3].

W3BeCcTHO, UTO HEMAIOBAXKHBIM (DaKTOPOM, OTIPEIEISIFOINNM IMPUTOAHOCTh POIYKTA IS POQUIAKTH-
KH W Tepamud JIUCOMOTHYCCKHUX COCTOSHHM, SBISETCS WX CIIOCOOHOCTh SIMMHHUPOBATH YCIOBHO-
MaTOTeHHbIE MHKPOOPTaHU3MbBI B COAEPKUMOM TOJICTOTO KHUINEYHHKA [4]. B CBSI3M ¢ 3THM NENbIO TaHHOTO
WCCIICIOBaHUS SBWIOCh M3YYCHHUE BIMSHUS HAIUTKA — KBaca «AJNTHIH baThipy, MOIYYEHHOTO HA OCHOBE
YaifHOTO rprba, Ha MHUKPOOHMOIEHO3 TOJCTOTO KHIEYHUKA MOOMBITHBIX XUBOTHBIX. OOOCHOBaHHEM STHX
AKCTIEPUMEHTOB TIOCITY)KUIIO HATMYXE Y HATUTKA aHTHOMOTHYECKON aKTUBHOCTH.

Mamepuanvt u memoost ucciedosanus

B cooTBeTCTBHM ¢ TIOCTaBICHHBIMY 3aJ]a4aMHU SKCIICPUMEHTAIBHBIC UCCIIC0OBAHUS OBLTU MPOBEICHBI B
Kazaxckoli akajieMuy nuTaHusl 1 Ha 0a3e HaydHOTro LeHTpa B [laBiomapckoM rocyapcTBEHHOM IEAaroru-
YECKOM HHCTHUTYTE.

OO0BeKTaMHU HUCCIICIOBAHUS CIYKUIIN: MIPUPOJTHAS MOIMYJIALNS CMEIIAHHON KyJIbTYPhl «4aliHbIA TprOd —
KOMOY4Yay, pacrpoCTpaHEHHOH M UCIOJIh3yeMOI HaceleHHEM FOKHBIX pernoHoB KaszaxcraHa; OTCeleKIno-
HUPOBaHHAs HA €€ OCHOBE aCCOIMAIINA JAPON¥OKEBBIX KYJIbTYP M YKCYCHOKHCIBIX OaKTepHil U MOTydYeHHBIN C
€€ UCIOJIF30BAaHNEM HAIMMTOK — YalHBINA KBaC «ANTHIH baTeipy.

Jlis BBIIENEHUST YUCTHIX KYJIBTYP MHKPOOPTaHU3MOB W3 BBIJCIICHHBIX MPHUPOHBIX MOIYJSIUN BhIpa-
IIMBaHKE MPOBOJUIIM B CTAlIMOHAPHBIX YCIOBUAX B pepMeHTepax, ¢ pabourm oobemoMm 700 MII, HA KUAKOU
BOJIHOI cpejie, comepxameii 6 % caxapa u 0,1 % sKkcTpakTa uaiiHOro jucta, npu Temmeparype 28 °C. ITocne
3-X CYTOK KyJIbTUBUPOBAHUS MPH JAOCTIDKEHUH pH KyInbTypalbHOM KUAKOCTH 3HaYCHHS 3,5 0TOOpaHHEIC U3
(dhepmeHTepa mpoObI BBICEBATIH Ha CEIEKTUBHBIC CPEBI: Cyclio—arap, MAICONECNTOHHBIN arap, arapu30BaHHBII
THIIPOJIN3AaT MOJOKA. bBbUIM  BBJICNGHBI U WACHTH(QHIUPOBAHBI  CIEMYIONIME MUKPOOPTAaHU3MBIL:
Hanseniaspora apiculata, Saccharomycessp., Torulopsissp., Acetobacter xylinum, Acetobacteriumaceti [5-7],
KOTOpBIC B JalbHEHIIIEM BBIPAIIMBAIN B YCIOBUSX MIEPHUOJUYCCKOTO U ITOJYHETPEPHIBHOIO KYJIBTUBAPOBA-
HUs (IIyTeM €KeTHEBHOTO CIIMBA 2 YaCTH KyNbTypPaIbHOHN )KUIKOCTH U MPHUIUBA TAKOTO K€ KOJINYECTBA Cpe-
1el) [8, 9]. KynbTHBHpOBaHNE MUKPOOPTAaHU3MOB IPOBOIMIIN HA KUAKOHW Cpelie ¢ Pa3IuIHBIM COACpKAHUEM
caxapa (ot 4 10 10 %) u 0,1 % s3KcTpakTa 4alfHOTO JMCTa MPH Pa3HBIX IapaMeTpax pocTa.

DKCHEpUMEHTHI TI0 N3YYEHUIO0 BO3ZMOXKHOCTH KOPPEKIIMU AUCOAKTEpro3a KUIIEYHHKA C TIOMOIIBIO Ha-
MUTKA «4aiHbId rpu0» mpoBoawid Ha 30 Oenbix Mblax Maccor 1620 r. [10]. MeaukaMeHTO3HbIH 1UcOaK-
TEPUO3 Y HUX BBI3BIBAICS IyTEM €KEITHEBHOTO BBEICHHMS MepopaibHO yepes 30H1 0,1 %-Horo pactBopa Tet-
palMKiINHA, U3 pacueTa Mo 5 Mr aHTHUOMOTHMKAa Ha 1 Kr Maccel Tena. Mcmonp3oBancss HAmWTOK 3-X |
7-mHeBHOM BRIpaOOTKH. [10 HCTedeHUH 5-THEBHOTO CPOKa KUBOTHBIC PA3IeISUINCh HA TPH TPYIIIHI 11O ACCITh
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MBIIIEH B KaXIOW: TIepBasi ONbITHAS TPpyMIia moxydaia mo 0,5 Mi 7-THEBHOTO HAIMTKA; BTOPas — TaKOE Ke
KOJINYECTBO 3-THEBHOTO HANIMTKA W KOHTPOJIBHOW rpyrie BBOMIN 10 0,5 MIT GU3HOIOTHIECKOTO pacTBopa.
Hanutky u pu3nonornyeckuii pacTBOp BBOJMIMCH €XKEAHEBHO B TeueHue 14 aHel nepopalibHo, yepe3 30H/I.
dexanuu A7 UCCIEAOBaHUS MUKPO(IOPHI TOJICTOTO KUIIEYHUKA OTOMPAINCEH Cpasy e Mocjae OTMEHBI aH-
THOWOTHKA U Ha 3, 7 1 14 CyTKM mociie Havajia BBEICHUS HAITUTKA.

UccnenoBanrs MUKpOGIOPHI KUIIEYHUKA MBIIIEH MMPOU3BOJIUIN O CIEIYIOIUM TPYIIIaM MUKPOOpTa-
HU3MOB: KONH(OPMHBIE MUKPOOPTaHU3MBI, CTA()MIIOKOKKH, SHTEPOKOKKH, IUIECHEBBIC M IPOXIKETIO100HbIE
rpudsbl, OudugodakTeprn, TaKTOOAKTEPUH.

[Mony4yeHHbIC TaHHBIE MMOJIBEPTATUCH MaTEMAaTHIECKOW 00pabOTKE MO OOMICTIPUHATHIM METO/IaM BapHa-
IIMOHHOW CTaTHCTHUKY HA MTEPCOHATLHOM KOMIBIOTEpE IMpH oMoty nporpamMmel «Excely [11, 12].

Peszynomamot u 0b6cyscoenue

Pesynprarel 6aKTEpHOIOTHYECKUX aHAIM30B TIOKA3aIH MOJIOKUTENBHYIO THHAMHUKY COCTOSIHUSI MUKPO-
OMoIIeHO03a KHITICYHHKA TP MPHEeMe HAITUTKA U OTpakeHbI B Tabnuile 1 1 Ha pucynkax 1-3.

00 cyTku

E3 cyTKMu
B7 cyTKu

014 CYTKK

Kon-Bo BblgeneHHbIx m/opr-oB, Iy KOE/T

Pucynoxk 1. /IluraMnka n3MEHEHUST MEKPO(IOPH! KHIIEYHUKA MBIIICH
€ MEIMKaMEHTO3HBIM TNCOAKTEPHO30M B KOHTPOJIBHOM IPyTIIITe, MOTydaBIiel (GHU3HOIOTHISCKUA PacTBOP

00 cyTku
10

B3 cyTKM

o N A O @

Kon-Bo BblAeneHHbIX M/Opr-os,
Ig KOE/r

Pucynok 2. /IluHaMuka M3MEHEHUSI MEKPO(IOPH! KHIIEYHUKA MBIIICH
C METUKAMCHTO3HBIM TUCOAKTEPHO30M MPU IPUMCHEHUH HAITUTKA
«YalHBIA KBAC» PAa3HBIX CPOKOB BEIPAOOTKH B TPYIIIIE, MOTydaBIIei 3-THEBHBIH HAITUTOK
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00 cyTKm

B3 cyTKK

B7 cyTKu

Kon-Bo BblAeneHHsIX M/opr-oB, lg KOE/r

Pucynok 3. JluHamMuka H3MEHEHUS] MUKPO(IIOPHI KUIIEYHUKA MBIIIEH ¢ MEJUKaMEHTO3HBIM
JIMCOaKTEpPHUO30M IIpU MPUMEHEHNH HanuTKa «YaiHbIl KBac)
Pa3HbBIX CPOKOB BHIPAOOTKH B TPYIIIIE, [TOTy4aBIICi 7-THEBHBII HAIUTOK

Kak BWIHO U3 MPHUBEJCHHBIX JaHHBIX, YK€ Ha 7 CYTKH IOCTIE OTMEHBI aHTUOMOTHKA B ONBITHBIX TPYII-
nax CHUXKaNach 00CEMEHEHHOCTh (eKanuii KOMUPopMHBIMU Oaktepusmu. [Ipu sTom Goree 3ameTHBIH (-
(eKT ObUT OTMEUEH B TPYIIIE KUBOTHBIX, MOMYYaBIINX 7-CyTOUHBIN NMPOAYKT. Tak, ecnu Ha 3 cyTKH HAOIIO-
JICHUsT KOMU(OPMBI BBICEBATUCH B OOCHX OMNBITHBIX TPYMIAax MPUMEPHO B OJMHAKOBBIX KOJIUYECTBAX
(12(9,58+0,10) KOE/r — B nepBoii onbiTHOM rpymme u 1g(9,60+0,13) KOE/r — Bo BTOpOIi), TO yXKe Ha 7 Cy-
TKH 3TH MOKa3aTel 10cToBepHO oTiamyanuch (P<0,05) u coctaBnsum coorBercTBenHo 1g(8,89+0,06) KOE/r
n 1g(9,1240,07) KOE/r. K xoHIly 3KCIepIMeHTa cojiepkaHue KOIMU(POPMHBIX MHUKPOOPTaHU3MOB CTaTUCTH-
YECKHU JOCTOBEPHO YMEHbIIIAJIOCH B TPYIIE, IPUHAMABIICH 7-IHEBHbIM HanuTok, 10 1g(7,31+0,08) KOE/r u
y ’KHUBOTHBIX, IIOJyYaBIINX 3-THEBHBIA HamuToK — 10 1g(8,06+0,08) KOE/r. B KOHTpOJBHOM IpyIIIe H3Me-
HEHHE KOJIMYECTBA 3THX MHUKPOOPraHM3MOB ObUIO He3HaumTelbHbIM — oT 1g(9,8140,12) KOE/r mo
12(9,46+0,31) KOE/r. Ha 14 cyTku conepxanue KOTUPOPMHBIX OaKTEpUil JOCTOBEPHO OTIMYAIOCH B OIBIT-
HBIX IPyMIax N0 cpaBHEHHUIO ¢ KoHTposieM (P<0,05).

OOceMEeHEHHOCTh (PeKaTMii TOAOMIBITHBIX JKUBOTHBIX CTA(pHIOKOKKAMH JOCTOBEPHO CHHKAJACH:
¢ 1g(6,33+0,18) KOE/r na 3 cyrku go 1g(5,43+0,16) KOE/r Ha 14 cyTKu — B MepBOI OIBITHOH I'PYIIIE U C
1g(6,37+0,13) KOE/r Ha 3 cytku no 1g(5,67+0,13) KOE/r Ha 14 cyTku — BO BTOPO# ONBITHOH rpyrmie. AHa-
JIOTUYHAs JWHAMUKa OTMedYajach B OTHOILICHWH 3HTEpOKOKkoB: ¢ lg(7,07+0,13) KOE/r (3 cyrkm) mo
1g(6,54+0,21) KOE/r (14 cytku) — B nepsoit rpymme u ¢ 1g(7,0110,20) KOE/r (3 cytku) mo 1g(6,51+0,10)
KOE/r (14 cyTku) — BO BTOPOM I'pyIIIe, OMHAKO CHIJKEHUE KOJIMYECTBA SHTEPOKOKKOB B IIEPBOM IPYIINE HE
ObLIO cTaTUCTHUECKU 10CTOBEpHBIM (P<0,05). Y KOHTPOJIBHBIX MBbIIICH HAOMIOAINCh HE3HAUUTEIBHBIC H3-
MEHEHHS B KOJIMYECTBEHHOM COJIEpKaHUM KOKKOBO# (hiopsl: cradunokokkoB — ¢ 1g(6,46+0,19) KOE/r no
1g(6,24+0,18) KOE/r, a sarepokokkoB — ¢ 1g(7,16+0,12) KOE/r mno 1g(7,10+0,14) KOE/r. locToBepHbIC
pa3u4Ms B KOJMUYECTBE KOKKOBBIX MHKPOOPIaHU3MOB MEXJY KOHTPOJIHHOW M ONBITHBIMU TPYIMIIaMH ObUTH
BBISIBIICHBI JIUITH Ha 14 CYTKH.

Xopomuire pe3ynbTaTsl ObUIM TOTYYeHBI 0 SIUMUHUPOBAHHIO IPOXIKETIOAOOHBIX IPUOOB MPH MTOMOILN
7-mHEBHOTO HamuTKa. I3 Tabmuubl BUAHO, 4YTO COACP)KAaHUE MAPOACKEH ITOCTOBEPHO CHHXKAETCS:
c 1g(4,7840,30) KOE/r nHa 3 cyrku npuéma nanutka no 1g(2,40_+0,47) KOE/r na 14 cytku — B mepBoi
rpynmne u ¢ 1g(4,7240,42) KOE/r no 1g(3,01+0,41) KOE/r — BO BTOpO#i rpymmne. Y KOHTPOJbHBIX MBIIICH
KOJIMUYECTBO APONOKEIOAO0HBIX MHUKPOOPIaHU3MOB HECKOJIBKO yBenuumBaioch: ¢ 1g(5,41+0,55) KOE/r Ha
3 cytku go 1g(5,88+0,58) KOE/r na 14 cyrku. Ha 7 u 14 cyTku 5KcriepuMeHTa ONBITHBIE TPYIIIBI TOCTOBEP-
HO OTIMYAIUCH OT KOHTPOJILHON TPYIIIBI IIO CONEPKAHUIO IPOXIKEH B (PeKATUSIX TOAOIBITHBIX )KUBOTHBIX.
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B pesynbrare Hammx HccleAOBaHMHA OBUIO TOKa3aHO, YTO 00a BHAA HANUTKA CIIOCOOCTBYIOT HE3HAYH-
TENIFHOMY CHIDKCHHIO OOCEMEHEHHOCTH COJIEPKMMOTO TOJICTOIO KHINCYHUKA IUICCHEBBIMH TpUOAMH: OT
1g(1,84+0,43 KOE/r (3 cyrku) mo 1g(0,76+0,27) KOE/r (14 cytku) — B niepBoii rpymne u ot 1g(1,86+0,43)
KOE/r (3 cyrkn) no 1g(0,74+0,26) KOE/r (14 cyTkn) — BO BTOpO# ONBITHOM rpymie. M3MeHeHue coaepkanust
IIeceHel B 00euX rpyInax He ObuIo cTaTucTHYeCKH 3HaYMMbIM (P<0,05). Y KOHTPOJBHBIX MBIIICH KOJHYECT-
BO MHKPOCKOIIMYECKHX TpHOOB mpakThdecku He Kojedanock: (1g(0,97+0,38) KOE/r — 3 cyrkwu; 1g(1,07+0,42)
KOE/r — 14 cytku. Paznnuns Mexay ONBITHBIMU M KOHTPOJIBHOH IpyIIiaMu He ObLTH JOCTOBEPHBIMHU.

B Teuenne HabmogaeMoro cpoka y BceX SKCIEPUMEHTAIbHBIX MBIIIECH MPAaKTHUYECKH HE OTMEYEHO TOo-
BBIIICHUS  KoyimdecTBa Omduumodakrepuit. Tak, ecad ypoBEeHb MHMKPOOPIaHH3MOB CeMeEHcTBa
Bifidobacteriaceae Ha 3 cyTku ObLI IMPUMEPHO OJMHAKOBBIM B 00euX ombITHRIX rpymmax: (1g(5,10+0,40)
KOE/r — nepsas rpymnna u 1g(5,01+0,28) KOE/r — BTOpas rpymmna, To K KOHIYy SKCIIEpUMEHTa UX KOJIHUYe-
CTBO JIMIIIb HE3HAYUTEIIHO BO3POCIO Y JKMBOTHBIX, IHOJy4aBINMX 7-mHeBHbIM Hamutok (1g(5,70+0,33)
KOE/T), u 310 paznuurie He OBUIO CTATUCTUYECKU JOCTOBEpHBIM. Co/lepKaHne JTaKTOOAKTEpUH TakKe Mpak-
TUYECKU HE MEHSJIOCH HU B OTBITHBIX, HU B KOHTPOJIBHOM BapHaHTaXx.

PesynbTathl ncciiegoBaHys 4acTOTHI BBISBICHHUS YCIIOBHO-TIATOT€HHBIX U MATOTEHHBIX MHUKPOOPIaHU3-
MOB Pa3JINYHbIX CEMEHUCTB M3 (heKanuil SKCIIEPUMEHTAIBHBIX MbIlIeH Ha 3 u 14 CyTKH IpueMa UCCIeTyeMbIX
HAIHUTKOB MPHUBEICHBI HA pUCYHKE 4 1 B Tabnuie 2.

O Knoctpuaun

B MNnecH.rp.

W [ipoxokenoa.rp.
Kokk/I'emonuaup.

O Kokk/ITeunTuHa30aKT.

B Konudopm/lemonusmp.
B Konudopm/faktosoHer.

O Konudgopm/CnaGocepm.

% OT KONUYECTBa XXUBOTHbLIX B rpynne

3cytku 14cyrkm 3cymkm 14cyrkm 3 cytkm 14 cyTkm

7-OHEBH.HANUTOK  3-AHEBH.HANUTOK ®u3.p-p

Pucynok 4. YactoTa BBISBICHHS YCIOBHO-NATOTEHHBIX MUKPOOPTAaHU3MOB W3 KHIICYHUKA
MBIIICH ¢ METUKAMEHTO3HBIM TUCOAKTEPHO30M MIPH IPUMCHEHUH
HanuTKa «YaiHbBIN KBaC» pa3HBIX CPOKOB BEIPAOOTKH

Kax BHIHO W3 mpencTaBIEHHBIX JAHHBIX, y KWUBOTHBIX OMBITHBIX TPYIII MO CPABHEHHIO C KOHTPOJIEM
K KOHITy Ha0JIF0JTaeMOTr0 CPOKa CHMYKAETCS MIPOICHT BRICEBAEMOCTH JIakTo30HeraTuBHEIX (¢ 30 % mo 20 % —
U B TIEPBOM ¥ BO BTOPOH TPpyIIax) U cinadopepMeHTUpYIOmuX KonrupopMHbIX 6akrepuit (¢ 70 % mo 40 % —
B niepBoii 1 ¢ 70 % 1o 50 % — BO BTOPOW OMBITHBIX TPyIax). Y KOHTPOJIBHBIX )KUBOTHBIX IMPOIIEHT CI1abo-
(epMEHTHPYIOIIKX U JTAKTO30HETaTUBHBIX KOMM(POPMHBIX OakTepuit He n3MeHsuics (60 % u 30 % cootBer-
cTBeHHO). Kpome Toro, B iepBoii rpymiie K KOHIy Kypca Tepaluy He ObUIH BBISBICHBI TEMOTUTHYECKHE KO-
TUQOpMHBIC OAKTEPHH, B TO BPeMs KaK MPOIEHT BBIIEIICHHUS dTHX MHUKPOOPraHU3MOB BO BTOPOH TPYIIIE KO-
nebancs ot 20 % (3 cytku) g0 10 % (14 cytkn) u y KoHTposubHBIX MbIied — oT 20 % (3 cytku) mo 30 %
(14 cytkn). [TomyyenHsie pe3ynbTaThl CBUACTENBCTBYIOT O HECOMHEHHOM aHTarOHUCTUYECKOM BO3JIEHCTBUHI
HCCIIETyeMbIX HAITUTKOB Ha YCIIOBHO-TIATOTEHHBIE OakTepuu cemelcTBa Enterobacteriaceae. Tlpu 3ToM He-
00XO/IMMO OTMETHTh, YTO 7-AHEBHBIH HAIUTOK CIIOCOOCTBYET JIMMHUHANNU CIab0PEepMEHTUPYIOIUX U Te-
MOJIMTUYECKHUX OaKTEepHii N3 OpraHU3Ma MOIOTBITHBIX dKUBOTHBIX B 00JIee KOPOTKHE CPOKH.

[TonoxxuTenbHBIM SBISETCS U TOT (PaKT, UTO Y MBIIICH, TTOTYYaBIINX HAUTOK, Ha 14 cyTKW HaOIIOIe-
HUS TIOJHOCTBHIO OTCYTCTBOBAJIM JICHUTHHA30aKTUBHBIE U TEMOJIMTUYECKHE IITAMMBI KOKKOBBIX MHKPOOpra-
HU3MOB, B TO BpeMs KaK B KOHTPOJIBHOM TPYyTIE 3TH KyIbTypbl Ob1TH BIneneHbl y 20 % u 10 % >KuBOTHBIX
COOTBETCTBEHHO.
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B.K. >)Kymabekoa, K.A. )Kymabekoa

Hamm uccrienoBanus moATBEpAWIN U TOT (DAKT, YTO YalHBIA HAMUTOK «ANTHIH baTkip» crocobcTByeT
BBIBEJICHHIO M3 OPTaHM3Ma IJICCHEBBIX U JAPOACKETION00HBIX TPHOOB. B MpoBeIeHHOM 3KCIIepUMEHTE B KOH-
TPOJBHOU TpyMIIe APOXKenogo0Hbe Tpuosl Haxoaumn y 100 % >kMBOTHBIX, a TuiecHeBbie — y 40 % Ha mpo-
TSOKEHUHM BCETO CpoKa HaOmoneHus. B rpymnme, momydvaBmieidl 7-THEBHBIH HAMUTOK, MPOIICHT BBICCBAHHS
TIPOXOKENo00HBIX MUKpoopranu3mMoB cHmkancs ¢ 100 % mo 80 %, a B rpynme, nmoxydaemMoil 3-THeBHBINA
HanmuToK, — co 100 % mo 90 %. [IporeHT >KMBOTHBIX, KOHTAMUHHPOBAHHBIX IJIECHEBHIMU IPUOAMH, YMEHb-
majcs ¥ B ToM U B Apyrom ciaydae — ¢ 30 % nHa 3 cytku 10 20 % Ha 14 cyTku.

Baxnouenue

B pesyibraTe npoBeAEHHBIX 3KCIEPUMEHTOB OBLIO BBISBICHO, YTO MPH NPHEME YaliHOTO HaIllUTKa «AJ-
ThIH baTeip» HaOr0aMach NONOXKUTENbHAS TEHACHIUA B COCTOSIHUM MUKPOOHOIIEHO3a KMIIIEYHUKA MBbIILIEH,
Yy KOTOPBIX ObLI BBI3BaH MEINKaMEHTO3HBII AnCOaKTeprO3, MpudeM 0ojiee BEIpaKeHHBIH 3 (EeKT oTMeuacs
IIpY IPUMEHEHNH 7-THEBHOTO HanmuTKa. Hamm rccinenoBaHus MOATBEPANIN, YTO YaHHBINA HAITUTOK «AITBIH
Bateip» crioco6cTBYeET BBIBEJCHUIO U3 OPTaHU3Ma IJIECHEBBIX U APO}OKENO00HbBIX I'prOoB. B mpoBeneHHOM
SKCIEPUMEHTE B KOHTPOJIBHOM TpyIe ApoxcKenogoonsie rpudsl Haxoamwn y 100 % >KMBOTHBIX, a TUIECHE-
Bble — Yy 40 % Ha NpOTSHKEHUH BCEro cpoka HabmroneHus. B rpynme, moiywaBiieil 7-THEBHBIM HAIMUTOK,
MPOIIEHT BBICEBAHUS IPOXOKENOMO0HBIX MHUKpoopraHn3MoB cHmxancsa ¢ 100 % mo 80 %, a B rpymme,
nosryyaBuiel 3-aHeBHbIN HanmUTOK, co 100 % no 90 %. [IpoLeHT KUBOTHBIX, KOHTAMUHHPOBAHHBIX IJIECHE-
BBIMHU TpHOaMH, yMEHBIIAJCS U B TOM U B Ipyrom ciydae — ¢ 30 % na 3 cytku 10 20 % Ha 14 cyTku.

ITomy4ueHHBIC PEe3yNbTATHI TO3BOJISIOT PEKOMEHIOBATh YalHBINA HATMTOK «AJTHIH baThipy» K MCIONIB30-
BaHMIO B KAYECTBE JICUEOHO-TIPOPHIAKTHIECKOTO CPEACTBA IPH JUCOAKTEPHO3ax.
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B.K. XymabekoBa, K.A. )KymabekoBa

Tox imex MHKpOﬁl/IOHEHOSBIHa 1116)] A BITKBICBIHBIH acepi

Makana MakcaTbl — 3epTTeyre ajiblHFaH JKaHyapiapAblH TOK illleri MUKPOOWOIIEHO3bIHA ILISH allIbITKbICHI
acepiH OakpLTay. AJIBIHFAH CYCHIHHBIH aypyFa Kapchl O€JICeHIIIIri ockl 3epTTeyiepre Herizaeme OOJbII
TaObUIAbI.
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B.K. Zhumabekova, K.A. Zhumabekova

Effect of Kombuchaon microbiocenosis of colon

The aim of this study was to investigate the effect of Kombucha on microbiocenosis of colon of experimental
animals. The background of these experiments was the antibiotic activity produced by the Kombucha
beverage.
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HN3meHeHne reMaTo/IOTMYECKHX NMMOKAa3aTeeil KpoBH KpbIc npu ocTpoii (LD50)
HHTOKCHKAUMHU (PEHUITHIPA3HHOM, A30THOKHUCJIBIM KOOAJIbLTOM
U KOPPEeKUHMHU NMpenaparom «nam 4»

B crarhe mpencTaBieHO MCCIENOBAHME T€MAaTONOIMYECKUX IOKa3aTeNell KPOBH KCHEPUMEHTAIBHBIX KPbIC
Ha ¢oHe octpoit (LD50) uHTOKCHKAIMU (QEHHITHAPA3HHOM, a30THOKHCIIBIM KOOAJIbTOM, a TakkKe MOoKa3aHa
KOppeKIus npenapatoM «OmaM 4». B nccienoBaHMAX MHTOKCHKAUUM (EHWITHIPa3HHOM BBIABICH c1abo
BBIPKEHHBIH JICHKOLUTO3, YTO CBU/ECTENBCTBYET O MOBBINICHHH KOHIEHTpPALUK JICHKOMTOB B KpoBH. ITo-
BBILLICHHE COJICPIKAHUS SPUTPOLIMTOB M BO3MOXKHOE YBEJIHUEHHE I'eMOINIOONHA, OTMEYEHO aBTOPaMH, YKa3bl-
BaeT Ha MOBBIIICHUE BSI3KOCTH NepH(epudeckoil KpOBH KCIEPHMEHTAIBHBIX KpBIC. [Ipn HHTOKCHMKAnUK Ko-
0anbTOM HaOJIIOANIICH He3HAUNTEbHAS JICHKOIICHHS M CHIDKCHUE KOJIMIECTBA IPUTPOIIUTOB.

Kniouesvie cnosa: q)eHI/IHI‘I/IﬂpEBI/IH, a30THOKHCITBIIA KO6aHI)T, HWHTOKCHUKaIuA, HeﬁKOHHT03, HeﬁKOHeHH}I,
OPUTPOLUTEIL.

Beeoenue. Tsxenple MeTayuTbl HaKaIJIMBAIOTCS B OpraHu3Me, Hapyiias (YHKIUH KHU3HEHHO Ba)KHBIX
OpraHoB U KeJie3, TAKUX KaK Cepjlie, MO3r, MOYKH, KOCTH, MeYeHb U T.1. [1; 248]. B ycnoBHsX aHTPOMO3KO-
CHCTEMBI 3HAYNTEIbHOE BO3JCHCTBIE HA OPTaHU3M HYeJOBEeKa OKA3hIBACT 3arps3HEHHE TSHKEIBIMHA MeTallia-
MU. OCHOBHBIMY UCTOYHUKAMH TSDKEJIBIX METAJUIOB B TOPOJIaX SBJSIOTCS MPOMBIIUICHHBIE 1 SHEPTETUICCKHUE
TPEANPHUSITAS, ABTOTPAHCIIOPT, JKWJIMIITHO-KOMMYHAJIbHOE XO03sicTBO [2; 13]. YXynmieHue caHHTapHO-
TUTHEHUYECKUX (PYHKIMH TOPOJCKUX MOYB CO3AaeT Yrpo3y 37A0POBBI0 M KU3HU HACEICHUS, TAK KaK BBICOKOE
CoJIepIKaHUE TSHKEIBIX METAJUIOB B OKPYIKaIOIIeH cpejie MPUBOAUT K PAa3IMYHBIM 3a00seBaHusM [3—7].

Jeno B ToM, 4TO B HEKOTOPBIX CTpaHaX B TeueHHe psaa JeT (60-¢ roapl XX CTONSTHS) IS YIIyqIICHHS
[IeHO00pa30BaHus K MUBY A00aBisid koOambT (1.2—1.5 Mr/i), u 3TO MOBJEKIO TSXKeNbie 3a00JICBaHMS,
BILIOTH JIO JICTAJLHBIX MCXOJIOB Y JIFOOHTENEH 3TOoro HamuTka. KoOankT MOXKeT criocoOCTBOBATh Pa3BUTHIO
omyxodeii [8, 9], oH maxke BHECEH B epeueHb KaHeporeHHbIx areHToB IARC (AreHTcTBa M0 HCCIEOBAHHIO
paka MexayHapoIHON OpraHu3aliy 3IpaBOOXpaHeHus) [9], B TO e BpeMs €ro KOMIUIEKCHBIC COCTMHEHUS
OKa3bIBAIOT MPOTUBOOITYX0JeBoe nerictue [10].

On TokcuueH [11, 12] (mepBble CBECHHUS O TOKCUYHOCTH KOOaibTa MOSIBMIIKMCH emie B 1883 1. [13]),
B TO K€ BPEMsI 1 CaM MOJKET BBICTYIIaTh KaK MPOTHBOSINE MTPH MHTOKCUKauu nuanuaamu [14]. Ecte cBene-
HUS 00 SMUJIENTOTEHHOM JIeHCTBUN KobanbTa [15].

CornacHo TUTEpaTypHBIM JJAHHBIM KOOAJIBT M €0 MPOU3BOHBIC, MTOCTYTAs B JKUBBIC OPraHU3MEI, OKa-
3BIBAIOT KaK HEraTUBHOE, TaK U MOJOKUTEIHLHOE BO3IEHCTBIE Ha ero (yHKIMH. Kpome Toro, uccnemopanue
BIIMSIHUSL OCTPO JT03BI MPOHM3BOAHBIX KOOanbTa HA MOP(OJIOTHIO TICYCHNU OCTACTCsl HEJOCTATOYHO M3YYeH-
HBIM.

B HayuHoif nuTepaType ecTh MHOTO CBEACHHMU, 4TO (DEHWITHUIpPA3WH BXOIUT B IMEPEUCHb OCHOBHBIX
MeTreMoriaoonHoOpazoBareneii. OH SBISETCS MPOW3BOAHBIM ruapa3uHa [16]. ['napa3sud u ero nmpou3BogHbIC
IIMPOKO HCTIONB3YIOTCS B MPOMBIIIJIEHHOCTH, CETTLCKOM X03s1iicTBe U B Meannuue. s Kasaxcrana, Ha tep-
PUTOPHH KOTOPOTO HAaXOAWUTCS KOCMOIPOM «balkoHYyp», 0COOYI0 3HAYMMOCTh MPHOOPETACT PAKETHOE TOI-
JIUBO, KaK OMACHBIN 3arpsA3HUTENb OKPY)KAKOIIEH Cpebl, B COCTaB KOTOPOTO BXOIUT BBICOKOTOKCUYHOE CO-
equaenue 1,1-mumernnruapazud (1,1 — JIMI). B MecTax mageHus OCTaTOYHBIX 9aCTEH KOCMHYECKHIX PaKeT
oOHapyXeHO B MoYBe, BojJe U pacTeHusix Hamuuue 1,1-AMI" u npoxykroB ero okucnenus [17]. ¥ pabounx-
JIUKBUJATOPOB OAJUTMCTUYECKUX PAaKeT Yalle OTMEUSHBI HApYIICHUS B JCSITCILHOCTH CEpAIlla U apTepHalib-
Has TUIIEPTEH3MS, 9YeM Yy pabodnXx IPyrux y4acTkoB [18].

Lenpio Hamiero mccieIoBaHUS SIBUIOCH OIpENEIeHHe HN3MEHEHHH T'eMaTOJIOTMYEeCKHX IoKa3aTemneit
KPOBH KPBIC MPH OCTPOI MHTOKCHKAINY (DEHWITHAPA3UHOM U HUTPATOM KOOAIbTa.

Mamepuanvt u memoodwl. VI3yuenne ocTpoll MHTOKCHUKAIUK (DEHUITUAPAZUHOM W a30THOKHUCIBIM KO-
0abTOM C KOppeKIuel mpemnaparoM «OmnaM 4» MpoBOIWIM Ha OETbIX J1a00paTOPHBIX KpbIcaX Maccou (mep-
BoHaganbHas Macca 200-220 r).
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JlaGopatopHble >KHBOTHBIE OBUTH pa3zieNieHbl Ha 5 rpymil o 15 kpeic B kaxknoil. [IpenapaT BBogmm me-
popanbHO 3a 24 yaca no ’kcnepuMeHTa. JKuBOoTHBIM 1-i1 Tpynmel BBoAMIM Bogy — 1 M, 2- Tpymnmel —
188 mr/kr ¢enmnaruapasuna, 3-ii rpynnsl — Qenmnruapasud + «Onam 4» B go3e 188 mr/kr+0,02 mn, 4-i
rpyImne — HUTpAT KobansTa B 03¢ 434 mr/kr, naroii rpynne — CoNO3 + «3Bmnam 4» B no3ze 434 mr/kr +
0,02 my. Pacipenenenue sKCiepuMEHTaIbHBIX )KUBOTHBIX IO TPYIINIaM SKCIEPUMEHTa B TaOJIHUIIE.

Tabnunoa
Pacnpenesienne NOAONBITHBIX »KHBOTHBIX M0 TPYNINAM 3KCIIEPUMEHTA
Ne Tp. Kon-Bo HaHMCHOBAHHE IPETIAPATa Jlo3a npemnapata Cpoxu HaOr0IeHA I
KPBIC (Mut/kr) (cyTkm)
1 15 KonTponbHas rpynmna 1 1
2 15 DeHmIrnapasuH 188 1
3 15 Oennnruapasut + «ITAM4» xop- 188 40,02 1
peKTop
4 15 CoNO3 434 1
5 15 CoNO3+ «9ITAM 4» KoppeKTop 434 +0,02 1

IIpenapaTsl BBOJWIM KUBOTHBIM MEPOPATBHO, 32 24 Yaca 0 Hayaida dKcnepuMeHToB. [1o ucreuenun 24
4acoB ObUIM M3YYCHBI TEMATOJIOTUYCCKHE MOKAa3aTeNn. 3a00p KPOBU JISI IUTOJIOTHYSCKOTO aHamu3a Opaiu
W3 COHHOW apTepUM >KUBOTHBIX. [[JIsI IIUTONOTUYECKUX WCCIICOBAHUN OMPECIISIH KOJTUIECTBO IPUTPOIIH-
TOB, JielikonuToB. CojiepikaHue 3PUTPOIUTOB ONPENSISIIN YHUPUIMPOBAaHHBIM MeToaoM ¢ 0,9 %-HbIM pac-
TBOPOM XJIOPHJIA HATPHS, COACPKAHUE JICHKOIIMTOB — METOJIOM IToJIcYeTa B cueTHOH kamepe [opsieBa [19].
IMokazaremn COD mm/u onpenensiii nunerkoi [laHueHkoBa. PesynbTaThl HMccienoBaHus 00pabaThIBAIH
CTaTUCTHYECKH, C MCIOIb30BaHneM mporpammel Microsoft Excel. C yuetom kputepust CThIOACHTA PETHCT-
pUpOBaIIA U3MEHEHUS TIoKa3aTeneit [20].

Pezynomamer. Pe3ynpTaThl nccineqoBaHuS OCTPOW MHTOKCHKAIUN (PEHUITUAPA3ZUHOM, a30THOKHCIBIM
KOOATbTOM M KOPPEKIUHU IpernaparoM «OmnaM 4» BBISBWIM U3MEHEHHE TOKa3aTeel JIEHKOIMTOB B KPOBH
KPBIC SKCIIEPUMEHTATLHBIX TPYIIIL.

IIpu ocTpoit MHTOKCUKAIMU (PSHIITHIPA3UHOM BO 2-W TpyNIe MOKa3aTeib JICHKOIUTOB OBLIT BBIIIC
KOHTPOJBHBIX 3HaueHui Ha 12,02 % (p<0,05), a npu KoppeKkuu npenapatoM «mnaM 4» B 3-if rpymie 3TOT
nokasarenb 0b11 Bhitie Ha 0,13 % (p<0,05).

IIpu octpoit naToKcuKauu CoNO3 B 4-ii rpynne noka3aTens JEHKOIUTOB pe3ko yman — Ha 20,34 %
(p<0,05), mpu KOppeKIuYu npenapaToM «ImaM 4» B 5-i TPyIIe MOKA3aTeNb JCHKOIUTOB B KPOBU KPBIC HIKE
KOHTPOJBHBIX JaHHBIX Ha 5,55 % (p<0,05).

Ortcroa ciaemyeT, 9To KOPPEKIHsI mperapaToM «I1aM 4» MpU OCTPON MHTOKCHKAITUU (HEHUITHIPa3H-
HOM, a30THOKHCJIBIM KOOAJIbTOM KOPPEKTHPYET MOKa3aTe/Iu JeHKonuToB (puc. 1).
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Pucynoxk 1. I3Menenue nokaszatenei JJEHKOLUTOB KPOBU KPBIC x10°/1
IpH OCTpoit nHTOKCHKaK QeHunrpuapasuaoM CoNO3 u KoppeKIuu npenaparom «Imam 4»

Tloxazarenu SPUTPOILIUTOB KPOBH KPBIC B OKCIICPUMCHTAJIBHBIX I'PYIIIaX UMEJIU PACXOXKIACHUA OT HOPMBI.
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P.P. BericeHoBa, XK.K. XKasHaeBa u gp.

[Ipu ocTpoil nHTOKCUKAIMK (HEHUITHAPASHHOM BO 2-U TPYIIIE MOKa3aTeln 3PUTPOLUTOB OBLIH BHILIE
KOHTPOJIbHBIX NaHHbIX Ha 1,94 % (p<0,05), npu xoppekuun mnpenapatoM «nam 4» B 3-if Tpynne ypoBeHb
3PUTPOLUTOB BO3POC U BbIlle KOHTpos Ha 30,54 % (p<0,001).

IIpu octpoit nHTOKCHKanMu CoNO3 KOHLIEHTpauys IPUTPOLMTOB B 4-i IpynIe MEHbIIEe KOHTPOJIS Ha
7,3 % (p<0,05), a npu Koppekuuu npenaparoM «mam 4» B 5-il rpymnie ypoBeHb IpUTPOLUTOB HUKE KOH-
TPOJIbHBIX JaHHBIX Beero Ha 4,09 % (p<0,05).

Koppexkuusa npenapatom «3mnam 4» B 3-i U 5-# rpynmnax ykas3bplBaeT Ha €ro akTUBHOE JICHCTBHE Ha Tie-
pUQEPHUECKYI0 KPOBb 3KCTIEPUMEHTATBHBIX JKUBOTHBIX (pHC. 2).
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Pucynok 2. M3MeHenne mokasareneii sputporuToB x10'%/11 B KpOBH KpbIC
npu ocTpoit nHTOKCcHKauK Genmnrpuapaznaom CoNO3 u koppekuuu «dmam 4»

[pu uccrnenoBanun oOHapyxkeHbl Takke u3MeHeHHss COD MM/4 B KPOBU DKCIIEPUMEHTANBHBIX KPBIC.
Bo Bcex skcnepuMeHTaNBHBIX Tpymax mokazarens COD MM/4 ObUTH BBIIIE KOHTPOJIBHBIX JTaHHBIX.

[Ipu naTOKCHKAIMK (HEeHUITUAPAZHHOM moka3aTens COD MM/4 B KPOBH KpbIC 2-i SKCIIEPUMEHTAIBLHOM
TPYIIBI MOMHSUICA BhIe HOpMBI Ha 136 % (p<<0,001), mpu koppekuuu mnpenapatom «Omam 4» B 3-ii rpymie
COD mm/u BbIme KOHTpOIS Beero Ha 45,14 % (p<0,001).

WHTOKCHKAINS a30THOKHUCIBIM KOOANBTOM yBennumia rnokazarenun COD mm/a B 4-if rpymnme Ha 141 %
(p<0,001), mpu koppeknuu npenaparom «mnam 4» — Bcero Ha 53,02 % (p<0,001).

Koppexkmus npenaparom «2Omam 4» MpH OCTPOH MHTOKCHKAIMK (DEHWITHIPA3HHOM M a30THOKHCIIBIM
koOanpToM npuonu3mT COD MM/4 K KOHTPOJIBHBIM TIOKa3aTelsiM (puc. 3).
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Pucynok 3. Uzmenenne COD MM/4 B KpOBH KpBIC
IIpU OCTpOit MHTOKCHKaIMK GermrpuapaznioMm CoNO3 u koppekuun npenaparoM «nam 4»
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VI3MeHeHne remaTonornyeckmx nokasatenem ...

Buvi6oo

HccrnenoBanns moOKa3aan W3MEHEHHS T€MAaTOJIOTHYECKMX TOKa3aTeNlell B KPOBH SKCIEPUMEHTATBHBIX
KPBIC TIPHU OCTPOM MHTOKCHKAIIUH (PSHUIITUAPA3HHOM M a30THOKHCIBIM KOOATbTOM. B skcnepuMeHnTte ObUH
00OHapYXEHBI JICUKOIMTO3 U JICHKOIICHU, U3MEHEHUs KonmdecTBa sputporutoB 1 COD. [Ipu MHTOKCHKAIIUU
(heHINTHAPAZUHOM HAOIIOAAJICS C1a00 BBIPAYKEHHBIN JIEHKOINTO3, YTO CBHUAETENHCTBYET O MOBBIIICHUN KOH-
LIEHTPalWH JEHKOIUTOB B KpoBU. [loBbIIEHNE comepKaHHUs SPUTPOIMTOB M BO3MOXKHOE YBEIUYEHHUE T€MO-
rII00OMHA YKa3bIBAIOT HA TIOBBIIICHUE BSI3KOCTH Mepu(epruecKoil KPOBH AKCIEPUMEHTAIBHBIX Kpbic. [Ipu ko-
0aITbTOBOM MHTOKCUKAITUH HAOIIOMAIHCh HEOOIbIIast TCHKOIICHUS U CHUKCHUE KOJIMYESCTBA SPUTPOIIUTOB.

IToBemmenne COD mpu OCTPOit MHTOKCUKAIMH (DSHUITHAPA3UHOM U a30THOKHUCIIBIM KOOAThTOM MOYKET
OTpa)kaTh CTAaHJAPTHYIO CHUTYallHi0 B OEIIKOBOM COCTaBe KPOBH (32 PEAKUM HCKIIOYEHHEM): yBEITHYECHHE
¢ubpuHoreHa, rmo0ynuHoOB, oseiieHue CPB, cHmkenne anpOymuna [21].

[Ipu koppekinu npemnapaToM «3maM 4» MoKa3aTeau JCHKOLUTOB, S3puTpoiuToB u COD MM/4 u3MeHS-
JIUCh B CTOPOHY KOHTPOJIBHBIX JAHHBIX. JTO TOBOPUT O BO3MOXXHOM BO3/ICHICTBUU aKTHBHBIX KOMIIOHEHTOB
rperapara Ha epupepUIecKyro KPOBb.
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@eHnJIrnapasut, a3oTTbl K00aJLT HUTPaThIMeH OTKIp (LD50) ynany
JKOHe «Imam 4» npenaparbIMeH TY3€Ty Ke3iH/le ereyKyipbIKTap
KAaHbIHIAFbl TeMATOJIOTHSVIBIK KOPCeTKIITEePiHiH o3repici

Makanana SKCIepUMEHTAIIb! TONTAFbl ereyKyHphIKTap KaHBIHAAFBl T'€MaTONOTHSIBIK KOPCETKIIITepiHaeri
(enmrnapasun, Koo6aneT HUTpaThiMeH oTKip (LD50) ynany acepineH xoHe «OmaM 4» Ty3eTy IpenapaTbiHaH
GonatbiH e3repicrep 3eprrenreH. OEHWITHIPA3UHMEH YyJIaHFaH Ke3[e JeHKOLUTO3 OaiKanabl, 01 KaHIarbl
JCUKOLMUTTED CaHBIHBIH JKOFapiayblH Oinmipeai. DPHUTPOLMUTTEPAiH MKOHE T'€MOITIOOMHHIH IKOFapiaybl
IKCIIEPHMEHTAJI/IB TONTAFbl ereyKyHPHIKTapAbIH KaHAapBIHBIH KOIOJaHybIHA ceOen 00Jybl MYMKiH. A3OTTHI
KOOAJIBT KBIIIKBUIBIMEH YJIaHy OCIpiHEH a3laraH JICHKOIEHUS J>KOHE 3PUTPOLUTTED CAHBIHBIH TOMEHIEYi
TipKei.

R.R. Beisenova, Zh.K. Zhaznaeva, G.Y. Saspugayeva, A.l. Grigoryev

Changes of hematological indices of blood of rats with acute (LD50) poisoning
phenylhydrazine, cobalt nitrate and correction with preparation «Epam 4»

The article deals with the study of hematological parameters of blood of experimental rats on the background
of an acute (LD50) poisoning phenylhydrazine, cobalt nitrate and correction with preparation «Epam 4». In
phenylhydrazine toxicity studies are revealed a weakly expressed leukocytosis which indicates an increase in
the concentration of blood leukocytes. The increase in the content of erythrocytes and hemoglobin indicates a
possible increase in viscosity at increasing peripheral blood of experimental rats. In cobalt intoxication is ob-
served a slight leukopenia and decreased red blood cell count.
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Ky3bIpeTTUIKTI KaJbINTACTHIPYFa 0AFBITTAJFAH TANCHIPMAJIAP/ABI
OmoJiorusi cadaKTapbIHAA KOJJIAHY THIMILTIrI

Makanaza OUTIM HOTHKECI pETiHAE KaJbINTACKaH KY3BIPETTUIIK OLTIM any Ke3iHAE aHBIKTATATBIHIBFBI
kepcerired. Ky3BIPeTTINIKTI KaNbIITACTHIpYFa OaFbITTalFaH TaIlCHIpMaNapAbl KYPacTHIPYABIH OacThl
MaKcaThl — OKYIIBUIApFa TeK KaHa OuniM Oepil kaHa KoiMaii, cout ayFaH OimiMaepiH eMip/ie KOoJlaHa ajJaThIH
JKac ypHaK TopOueney, OJ YIIH OKYIIBIHBIH TEOPWSUIBIK TYPFBIIAH aiFaH OuTIMAEpiH eMipMeH
0aiiTaHBICTRIPATHIH TAIlCBIpMaJap PETTINIriH OpbIHAAYbIHA XKaFaail xkacay KaxeT. HoTwmkeciHIe OKYIIBIHBIH
cabakra ©3iHIIK MOJIMETTepAi >KMHAKTam, Oenrimi Oip yakeiTTa OimiMAepiH omaH opi JaMBITyFa SpeKeT
’kKacaysl, TeK Olly, TyCiHy FaHa eMec, COHJaii-aK TaJiay, CHHTEe3, OaFajay OpeKeTTEepiH KaH-KAKThl KOJIaHy
apKbUIBI KOpiHiC Tababl.

Kinm coe30ep: Ky3bIpeTTiNK, 031H-031 Oaranay, MOAENbAI JKayall, aHAINTHKAIBIK [IKaja, Oaranay maparsl, e3
OeTiMeH i31eHyi, 3epTTeyIiIiK KaOlIeTTUIIK, TAHBIM OpEeKeTi, Tajiay, MOTIH/I Kypay.

Kazipri Tamma opOip OKYIIBIHBIH KBI3BIFYIIBUIBIFEI MEH KaOUIETIH €CKepy, OKBITYIBIH iC-OpeKETTiK
MOHJIIrIH apTTRIPY, OUTIMHIH NMPAaKTHUKAJBIK OAFbITTANIYBIH KYLICHTY, OKYy MaTepHallapblHbIH Ma3MYHBIH
OKYIIIBIHBIH OMip TOXKIpHUOECiHE JKaKbIHIATy, OHBIH 63 OCTIHITE OKY JKOHE 13/ICHYIIUIIK KBI3METIH KEHEHTETIH
JKarmaiap TYFeI3y OUTIM camachlH apTTHIPYABIH HMOPMEHII TOCUIAepi OOJNBINT caHamambl. biliM HOTIDKECI
peTiHAe KalbINTACKaH KY3BIPETTUIIK OUTIM aly Ke3iH[e aHBIKTAIaThIHABIFbl KOpPCEeTIIreH. AJl oH OOHbIHIIA
KY3BIPETTLNIKTI KaJbIITACTBIpYFa OaFbITTANIFaH TallChIpMaap XaH-KaKThl OKY OpEKETTEPiH KalbIITACTHIPHII,
OKYIIBIHEIH OW-6pICIH OTaH opi JaMBITyFa HET13/eIe/I.

KyY3BIpeTTiniKTI KaJublNTacThIpyFa OaFbITTalFaH TaIllChlpManapibl KYpacThIPYAbIH OacThl MakcaTbl —
OKyIIbLIApFa TEK KaHa OiumiM Oepim KaHa KOWMaii, coJl anFaH OiuTiMaepiH emipje KoJiJaHa allaThlH
KY3BIPETTLIIr KaNbIITaCKaH jKac YpHaK TopOMesey, O YIIiH OKYIIBIHBIH TEOPUSIBIK ajraH OLTiMIepiH
eMipMeH OaiIaHBICTHIPATBIH TaIlChIpMalIap PETTUINH OpbIHAAybIHA KaFrmai jkacay KaxkeT. OKYIIBIHBIH
cabakTa e3iHAIK MONIMETTepi XHHaKTam, Oenrimi Oip yakpITTa OLTIMACpIH ONAH Opi AaMBITyFa OpEKET
JKacaybl TeK Oy, TYCIHY FaHa eMecC, COHIal-aK Tajaay, CHHTE3, Oarajiay opeKeTTePiH JKaH-)KaKThl KOJIaHy
apKbLIbl KOPIHIC Ta0aIbl.

Oxymsl OeplUireH MoNiMeTTep iIIiHEeH ©3iHe KaKETTI akKmapaTTsl ©3 OeTiMEH aHBIKTal aiyra,
OPBIHIAATHIH XKYMBICTHIH IIIIIHEH ©3/[ITIHeH MaKcaT KOWBII, TaH1aFaH MAIIMETTEPiH HETi3/Iel allybl KepeK.

KyTinerin HoTH:Ke1EP:

1. binim anyna aknapat Ke3aepiMeH >KYMBIC jKacaybl KB TACTHIPY JKOHE JaMBbITY.

2. CplHaK, eMTHXaH, OJHMITHalNa, 3epAeiK cablcTapJarbl TalchlpMaiapAbl OKYIIbLIAp >KOFaphI
JIEHTeHIeri OphIHIal ay.

3. OKyImIBIHBIH TIOHTE JIETeH KO3Kapachl e3repelli, OKy MaTepHalblH JKaKChl MEHrepyre MYMKIHIIK
ajaJibl, OKYIIBIHBIH OWJIay KaOineTi apTajpl.

Opra OiniMIi OKBIN IIBIFATBIH OKYIIBl OOWBIHAA Kejeci TYHiHAI KY3bIpeTTUIIKTEpaiH 0OMysl — 3aMaH
TaJ1a0bl:

e OackapyubUIBIK (poOseMaHbIH TybIHIAYBIH IIEIIe any KaOineTTiiir);
aKIapaTThIK (TaHBIMJIBIK KaOIJIETiH KABINTACTRIPYFa KaO1IeTTiNir1);
KOMMYHHMKATUBTI (YII TYFBIPJIBI TiJT apKBUIBI aybI3Ia, )ka30ama KOMMYHHUKAIHACHI);
QJIEYMETTIK (©31HIIK 9JIEyMETTIK KapbIM-KaTbIHACKa KaO1IeTTiIir);
Keke (e31HOIK YHBIMAACTBIpY, OUTIM JKETINAIpYy, OMIpIIiK KOHE KOCINTIK MOJJIbl aHBIKTAyFa,
TOJICPAHTTHI OOTyFa KalineTTiir);

e azamaTThIK (KasakcTaHHBIH a3aMaThbl peTiHAE JKayalKepIIliri MEH MOACHUETIHE KaHALIBIPIIBIFDI );

® TEXHOJOTHSUIBLIK (FRUIBIMH, ©31HE KXKETTI ISHIeH/Ie JkaHa TEXHOJIOTsUIap bl Konaany Kabimerrimiri) [1].

Ocpl opaiina Ka3ipri 3aMaHayu cabakrapra apHaiibl KOWBIIATHIH Tanantap Oap. CabakThIH THIMILTITiHE
colikec KpUTEpUIIIep/li eCKepeTiH cabaKThIH KYPhIIBIMBI MEH ©31HJIIK capanTtayiaH Typajbl.
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KKBC xobpuiaTheIH TananTap:

1. AHBIKTamIMaraH >KaFgalbl TYFBI3Y, TaHAAy MYMKIHIITIH OepeTiH OKBITymbIH ¢GopMackl MeH
TEXHOJIOTHSICHIH ©3TepTy.

2. Oxy MaTepHaJbIH POOIEeMAaNbIK KaFIaliMeH epeKIIeIeHAIPY.

3. OKyIlIbIFa QJICyMETTIK TOXKIpUOEICH alIbIHATHIH, OMIpAETi MaHbBI3bI KaFaai TYFbI3Y.

4.7Kana nIUOAKTHKANBIK MaTepHanfapibl KOJAaHy, IIBIHABIKKA KENeTiHAeH CTaHgapTTaH ThIC
TarceIpMasap MeH XarAainap TyFbI3y.

5. OKy KbpI3METi 3epTTEYILILIIK XKOHE MPAKTHKAJIBIK OaFBITTHI CUIIATTa OOTYHI.

6. OKymbUTapABIH KaOIJIeTiH €CKepe OTBIPBIN, IPAKTUKYM, OKY koOajgapbl MEH ic-Imapajapibl
YUABIMJIACTBIPY.

7. OxymbuTapaslH 63 OeTIMEH i3[eHyiHe KaFnai xacay.

8. OKym1sI O1TiM ary Ke3iHae OerceH Il YHBIMIAaCThIPYIIBI, KATHICYIITBI OOJTYBIHA HKOJT Oepy.

9. KopmmaraH opTa COIMYMBIMEH THIFBI3 OaMIaHBICTHI MEKTEIITIH aIllbIK YITiIEr1 )KYHECiH KaMTy KEpek.

10. Oky KbI3MeTiHIE OKYLIBUIAP O31HIIK Oaranmayabl xKy3ere acsipaist [ 1-5].

KysbiperTinikke OarbITTaiFaH TarchlpMajap OKYIIBIHBIH akKmapaT MeH KeHOip opekeTTepAl Kysere
aceIpy/IBbl €MEC, OHBIH OKy KBI3METIH YHBIMIAcThIpansl. Ky3bIPETTITIKTI KaJdbIITaCTHIpyFa OaFbITTAJIFaH
TarnceIpManap Keieci KypbUlbIMIapAaH TYpabl:

* Konmexcm. TakpipeintelH —«oMipniriy KKBT Herisri ke3i Oombim  TaOemmansl. byn monHmik
KY3BIPETTUTIKKE OaFbITTAIFaH «KATAHATHIH TaCTBIH» KYPBUTBIM KOJIBIHIAFEI 0acThl Oaranaynbry Herizi. KKbT
KeJIeci PETTUTIK JKaTaIbl:

* Masmynoer muicminix. benrimi Oip mnoHre OaiMaHBICTBI TAKBIPBINTHIK THICTUIIK, TarChIPMaHBI
OpBIHAAY YIIIH KOKETTI MOJTIMETTEP TONTaMAaCHI.

* Komnonenm xvizsmemminici. TancelpMaHbIH OaFbITTaIFaH KbI3MET Typiepi KapacTeipsuiafsl. KKBT
TOMEH/IET] TonTaManapAbl KAMTUTBIH OipHeIe KbI3MET TYPiH KOJIJaHbUTYbIH KapacThIpabl:

— MOHIIK OlTIMOIIIK;

— aKmaparIiieH XYMbIC JKkacail Oify;

— 3epPTTEYNIUTIK KaOlIETTUIIK.

KysbpeTTinikTi AgaMeiTyFa OaFbpITTaidfaH cabaKThl YHBIMOAcTBIPY OapbIChIHOA KeJeci KYpBUIBIM
OeJtikTepl OOJTYHI IIAPT:

Axnapam. TancelpMaHbl IYPBIC OPBIHAAY YIIIH aKnapar 0epe alaThlH MAJTiMETTEp KUHAFbI 00Ty KepeK.

basanay xypanwi. Kint, Mogensai xxayar, aHaTUTHKAIIBIK [IKaJa, TOI KYMBICHIH OaKbUIAHTHIH Mapak.

JKayan — GepinreH xayan KYpbUIBIMBI Oap, allblK THIITI, AYPBIC JKOHE JKapThIIail AyphIC TalckIpMaiap
PEeTTiITI.

JKabbIK Typaeri TanceipManapra OKyIIbUIAPBIH JKayaObIHbIH KiIm-9manionbl.

baxvinay — TancelpMaHbl OpBIHIAY KEe31HAET OKYIIBIHBIH KbI3METIH Oaraiay TYpiH aHbIKTay [6].

Temenme kecte TypiHae OipHemIe TamchpMajap Oepiim, oJlapAbl YHBIMIACTBIPY, Oaranay TypJepi
KEJTIpiNreH.

KIIACCUOUKATOP YIUBIMJIACTBIPY

P/c Oky bJIYM Goibtrima oy VYakpIT, Y#bIMaacTeIpy
Ne TaIChIPMachI TAnChIPMATAPBIHBIH MUH Typi / Garanay Typi

B TaKCOHOMWSICHI (JICHTei1)

1 2 3 4 5

CabaKThIH >KaJIIbl YaKbIThI 45
1 HCFI?FI TEHEeTHKAIBIK YFBIM/IAP: AHBIKTAMA, IAPTTHI tanbanap, Bistint Sy | Tormen sxymbic
Oenrinepmi xkazy
Tyciny O31iK )KyMbIC / OipiH-

2 | Ecen anropuTiMiH %a3y 4 MuH

Oipi Garanmay

Menpenbain OipiHi 3aHpl, HeMece bachIMIBIIBIK 3aHBIHA,
HETI3eNITeH €CENTi IIbIFapy.

3 MeHzenbIiH eKiHII 3aHbl, HeMece AJKbIpay 3aHbIHA, Konmany
HET13ENITeH €CeNTi MBIFapy

Tomrmen x&yMbIC / ©31H-
6 MuH | 631 Oaranay +
MYFaJIIMHIH Oarachl
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2 | 3 4 5
1. Erep cyp Tyc ak TycreH OachkiM 0oJjica, OHAa KaHIal ypriak
KyTyre 6omaasr?
2. CapslI TYCTI aTa-eHeJIep/Ie HKAChLI YPIAKTap HEre JKOHE Helle
naﬁmgnaﬁaa Oonaapl? § Tannay 6 M TO.HTLII.( JKYMBEIC /
3. Eki TreTepo3uroTanbl aTa-aHaJaH KaHOall YpHaK KyTyre o3iH-031 Oaranay
Oonaapl?
4. ATta-aHacbIHBIH Oipeyi TeTEePO3UTOTAIBL, eKiHmIic
TOMO3UTOTANEI 00JIca, KaHAal YpHaK KyTyre 001a p1?
Kexe sxympIc / 03iH-
5 | bepinren tarceipManapsl OpbIHIA JKvnakray |9 muH |e3i Oaramay +
MYFaiMHIH Oarachl
Keke >xymbic / o3iH-
6 | Mennens 3aHAapbIHA HETI3JENITEH €CeTITi Kypa baramay 10 muH |31 Oaramay +
MYFaiMHIH Oarachl

Yii mancvipmacor. Kayan napazot
(bmym GolipiHIma)

Baranay 6amibt
Oxy MaKCaTBIHBIH OKynIbIFa KOWBUTATBIH CYPAKTAPIBIH KayanTapbl (12 6amm)
HETI3ri caHaThl
1. Biny 1. I'eHeTHKa — TYKBIM Kyayay 3aHIbIIBIKTAPbl MEH ©3TepPrillITIKTI 1
2. Tyciny 3epTTeli.
1 6. — nypsic 2. Antens — coalikec XpoMocoManappIH Oipaeit yneckinepae 0obl, 1
JKayar, Oaamaisl OeNrisiepiiH JaMybIHa jkayan OepeTiH coJl TeHHIH ap Typdi
0,56. — KAJIIIEL. 1
aHBIKTaMa1aFbl 3. 'omo3urora — reHoturnTepi Tek Oip ipikTeMe auieabacH Typaasl (AA)
KaTemiK 4. TeTepo3urora — reHOTHIITEPI €Ki ipiKTeMe aJuTeTbJcH Typassl (Aa) 1
0 6. — >xayar oK,
JypbIC eMec
3. Koagany 5. IlerneT TOpKe3i HEHi YIIIH KONJaHBUIAIBI? 1,5
1 6. — nypsic I'eHeTHKaNBIK ecenTepae raMmeTanap bl KUbUIBICTBIPYBIH OHAl TYCIHY
JKayarr, yurid. YcTiHri 6ernirinae — oKeciHiH, OyHipiHae aHACBIHBIH TaMeTalaphl
0,56. — JKa3bLIaJbI
aHBIKTaMaJIaFbl
KaTeliK; 6. ATa-aHaCBIHBIH €Ki KYIT Oerici apKblIbl OyJaHAACTHIPY TYPi aTanaibl: 1
0 6. — ’kayarl KOk, JTUTHOPUATI
JLYpBIC €eMeC 7. TameTanapabIH Ta3albIFBIHBIH MoHI Hele? ['ameTanap ata-eHenepiHig 1,5
4. Tannay OipeyiHeH Ta3a KaIINbIHAA TeK Oip FaHa TYKBIM Kyasay (haKTOpBIH XKeTKi3ei,
1,5 6. — nypsic OHBI ©3iHIH EKIHIII aTa-eHeCiHEH alIbIHFaH ©3Te TYKBIM Kyayay GpaKkTopbIHA 1
JKayar; apajacThlpMan/Ib.
16.— 8. ATa-aHachIHBIH Oip KYIT OenTici apKbUTBI OyIaHIACTBIPY TYPI aTallagbl:—
aHBIKTaMaJarbl MOHOTHOPHUATI
KaTelK;
0 6. — »xayar oK,
JIypbIC eMec Kayarl

Tonka OepineTiH Tanceipma:

1. Monorubpuari OymanaacTeIpyFa apHaJIFaH TallChIpMa;

Kewmic mpiObHaapeIHA (Ipo30duia) IeHEeHiH Cyp TYCl Kapa TycKe KaparaHaa JOMHUHAHTTHI OOJIa bl

Cyp TycTi mBIOBIHAAPAB! ©3apa OymaHmacTeipranma ypmakra 690 cyp Tycti xoHe 233 Kapa TyCTi
MIBIOBTHAAP ANBIHFaH. ATa-aHACKIHBIH TCHOTUTITEP] KaHTai?

II. Tonka Tanceipma.

1. Kan Tonrapsina ecentep:

OKeciHIH KaHbl I-Tom, am memeciniy kKaapl [II-rom GonraH skarmaiima, ojapasH OaladapbIHBIH KaH
TOnTaphl KaHmai 6oaMak?
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Ky3bIpeTTinikke 0aFbITTaJFaH TANCBIPMATIAP KYPbLIbIMBI

blnmananowipy MOHMOTIH TanCchIpMachkIHa CHTi3e/1 XKOHE OHBIH OPBIHAATYBIH YOXKACH I
Tyorcvipvim mindemmenmeci TarncelpMaHbl OpbIHAAY MAKCATHIHIA OKYIIEI KbI3METiHE OarbITTalFaH
Axnapam xe3si TanceipMaHBl OpEIHAAY YIIIH OKYIIBIHBIH OPEKETiHIH COTTI OpBIHAANYbIHA KaXKETT1
aKmapaTTaH TypaJpl
Tancvipmansl opviHoayea OKYIIBIHBIH TalChHIPMaHbl OpPBIHAAYAa HOTIDKEIepl J>Ka3bUIATBIH KYpPBIIBIMAIBI
apHanean 6raHK KapacThlpasl
Texcepy Kypanvl:
® QHANUMUKATIBIK AMBIK Typae OepiireH TamcelpMa TUOTEPiHEH TYpajbl, OJ HOTIDKENEpHi Oaramay
wxana KPUTEPHIJIEpiH TEKcepy OMICTepiHeH TYpanbl, amlblK TYPAETi >kayamTapel Oap

TamnchIpMaHbl Oarajay YIIIH KOJIAHATHIH Oiperel IKajmamaH >XoHE Op HaKTHI
TarlchlpMaHbl Oaranay VINIH KOJIJAHATBIH €peKile MIKajJaJaH Typajasl, Ol
OKYIUBIHBIH JKa30alla >oHE aybl3la >KayaObIH KapacThIpaThlH «Ma3MyH» MEH
«yMBIMIACTBIPY» MapaMeTpiiepiH HaKThUIaH bl

® M00envoi Jcayan Bepinren KypbUIBIMABI AIIBIK TYPJET] TalChIpMaiap YLIIH JYPBIC XKaHE XKapThlIan
JIYpBIC )KayanTap Ti3iIMHEH TypaJibl

o xinm JKaOplk THOTI TancelpManapAbl OpBIHIAYAAFbl OKYIUBLIAPIBIH —OPBIHAANTHIH
HOTH)KE STAJIOHBI

e Gakvlnay OranKol TarncslpMaHbl OpbIHAAYIa OKYIIBI KbI3METIHIH Oaranay KpUTEpHHJIEpiH HaKThUIay
oxici

MOHUTOPUHT KOpCEeTill OTBIpFaHfai, KY3bIPETTUIIKTI JaMbITyFa apHaJlFaH cabakTaphl jKocmapiay
0aphICHIHIA OKYIITBIIAP/IBIH cabaKTa KelleCi TAHBIM 9pEKeTTepi apTThl: 63 OeTiMeH )kyMbIc icTey — 90-93 %,
Oencenai TanbIM opeketi — 84-93 %, motiHal Tanmay — 84-92 %; morinai Kypay — 47-55 %, e3iH-e3i
Oaranay >xoHe e3apa Oaranay 47-55 % (cyp. Kapa).

OKyIIBIHBIH ~JIepOeCTiriHe HETi3NelNreH OKBITYIBIH JKaHa QopMallapblH KOJJIaHy HOTHKECIHIC
OKYIIBIHBIH O3IHJIK OLTIM allyFa »KayamnKeplIulri apTThl, CeWJey KOMMYHHKAIUSCHI, KOIIOaCIIbUIBIK
cananapbl, KapbIM-KaThIHAC KY3BIPETTLIITT KOHE THAOTTHIK MOJICHHETI TaMHJIbL. O3 Ke3eriHe o Oitim bepy
YPIiCiHiH CyOBEKT-CyOBEKTIIIriH KaMaMachl3 eTe/i.

100 7 100 -

90 ; 90 +,7879 798082 843080

807 —64 66 68 80 0

70 1 55 70 - 57

60 - 0 60 -

50 + 40 20 |

40 ~ 40 A

30 A 30 -

20 A 20 A

10 -+ 10 -

0 T T T 0 T T T
TEKCepy Kipy 1-xapTht III-Toxcan TEKCepy Kipy 1-xapTht [II-Tokcan
JHarHOCTUKACHhI KBUIIBIK JHarHOCTUKACHhI KBLUIABIK
A — Gaxpuiay b — Toxipube

Cyper. XKapaTsuipicTany moHAepi OoHbIHIIA ((PHI3HKa, OHONIOTHSA, XUMHS) cara KepceTKimTepi

CoHBIMEH, KY3BIPETTUTIKTI KaJbINTACTBIpyFa OAaFbITTaJIFaH TaIChIpManap OKYIIBIHBIH BIHTACBIH
KOFapBUIATYJBIH OipjeH Oip ofici. BipiHITieH, OKyIIbl TanchlpMaHbl OpbIHIAY Ke3iHJe ©3iHiH OaFbIThIH,
KO3KapachlH ©3repTeli; eKIHIIAeH, KY3BIPETTUIIKTI KalbIITACThIpyFa OaFbITTaNfaH TamchlpManap Oacka
OpeKeT, KbI3METTI Tajall eTelli; YIIiHIIIICH, OKBITBUIATBIH MaTephaiap KOCHIMIIA KbI3MET JKarJaiIapblH
Olmyre MeH KOJJIaHyFa MYMKIHIIK Oepelli; TOPTIHIIIICH, OKYIIBIHBIH TIOHTE JIETeH KO3Kapachkl e3repeili, oKy
MaTepHaJIbIH KaKChl MEHIepyre MYMKIHAIK ajabl, OKyLIBIHBIH Oiiylay KaOiJieTi apTaibl.
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. Epken, I'.0. XKy36aesa, C.C. TripxkanoBa

¢ deKTUBHOCTH UCNIOJH30BAHNS KOMIIETEHTHOCTHO-OPHEHTUPOBAHHBIX
3a/IaHMil HA YPOKaxX OHOJIOTHH

B crathe mpencraBicHBI pe3yNbTaThl [PUMEHEHUS Ha ypoKaX OHOJOTHU  KOMIICTEHTHOCTHO-
OpPHEHTHUPOBAaHHBIX 3aJaHHl, OKAa3blBAIOLIMX BIHMAHHE Ha (OPMUPOBAHHE Y YYALIMXCSH KIFOYEBBIX
KOMIIETCHIIMH, HANpaBICHHbIX HAa YMEHHE NPHUMEHATH IOJNyYCHHBIC 3HAHUS B PA3IUYHBIX JKU3HEHHBIX
curyauusx. [lokaszaHo, 4To OAHUM U3 CIOCOOOB (POPMUPOBAHUS U OLICHUBAHMS KIFOUEBBIX KOMIIETCHLIUH
SIBJISIETCS. MCIIOJIb30BaHUE KOMIICTEHTHOCTHO-OPHEHTHPOBAHHBIX 3aJaHUH, KOTOPBIC CO3MAIOT YCJIOBHSA IS
caMmopealu3allid ¥ PAacKPHITUS TBOPYECKHX CIIOCOOHOCTEW yuamuxcs. B pesynbprate mnpoBeaeHHOTO
MOHHTOPHHTA BBISBJICHO YJIYYIICHHE psia IOKa3areled, TakhMX KaKk KOMMYHHKATHBHOCTB, IHAJIOTOBas
KyJbTYpa, CAMOOLICHUBAHUE U B3aUMOOLIEHUBAHHE.

I. Yerken, G.O. Zhuzbayeva, S.S. Tyrzhanova

Efficiency of using competence-oriented assignments at Biology lessons

Modern society requires the education system to train specialists with professional competences and practical
skills, who aspire for self-education, ready to work in various conditions, and able to adapt in a rapidly
changing world. One of the ways of forming and evaluating key competences is using competence-oriented
assignments which facilitate to self-realization and disclosure of creative abilities of learners. The goal of
applying competence-oriented assignments is to build up learners’ key competences aimed at learners’ ability
to apply their knowledge in various life situations.
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The principle and advantages of Real-time PCR

The article is devoted to the modern methods of molecular diagnostics — polymerase chain reaction in real
time. The components, stages of this reaction, the amplification products visualization techniques and its ad-
vantages are also described. The main components of the Real-time PCR are DNA polymerase enzyme, pri-
mers, DNA template, fluorescent dye, nucleotides. The advantages of Real-time PCR include direct determi-
nation of the presence of pathogens, a high specificity, high sensitivity, universality of the various procedures
to identify DNA and RNA, high speed of analysis, the possibility of the diagnostics of acute and latent infec-
tions, the possibility of pre-clinical and retrospective diagnostics, the ability to conduct analysis with minimal
sample, the possibility of simultaneous diagnosis of several pathogens or abnormal genes in one, the possibil-
ity of research results examining; exclusion of the possibility to the personnel infection. The information
about additives and enhancing agents can be included in PCR amplifications to increase yield, specificity and
consistency are also given in the article.

Key words: Real-time PCR, amplification, nucleic acids, SYBR Green dye, primer, probe, DNA polymerase,
melting curve.

Polymerase chain reaction (PCR) was discovered by Kary B.Mullis in 1983, for which he was awarded
the Nobel Prize in 1993 [1].

PCR is often described as the method by which scientists can find a needle in a haystack, and then build
a stack of these needles. «Needle» is a tiny fragment of genetic material and the PCR not only accurately
detect the fragment, and then, using a natural property of DNA replication (reproduction), it makes a copy of
itself [2].

The PCR-based method is a unique characteristic of both DNA and RNA, the property of nucleic acids
— the ability of self-reproduction, which is reproduced artificially in vitro; it is synthesized only when strict-
ly specific nucleic acid fragments presents [3].

The following components are required for the implementation of PCR:

— a mixture of primers,

— deoxyribonucleotides

— a thermostable DNA polymerase (an enzyme of thermophilic bacteria Termus aquaticus),

— matrix — the test sample nucleic acid is isolated from the biological material in the sample prepara-

tion step,

— Mg” " ions are required for polymerase;

— a buffer solution which provides the necessary reaction conditions — pH, ionic strength of the solu-

tion. It contains salts, bovine serum albumin [4-6].

The above reaction mixture was subjected to repeated cycles of heating — cooling certain number of
times: heating for denaturation and cooling for nucleic acid hybridization or annealing of the primers to syn-
thesize new nucleic acids [4].

The PCR method has a number of advantages compared to many other types of laboratory diagnostic
techniques:

— direct determination of the presence of pathogens;

— a high specificity (about 100 %);

— high sensitivity (detection of a few hundred copies in the sample);

— versatility of the various procedures to identify DNA and RNA [7];

— high speed of analysis;

— the possibility of the diagnostics of acute and latent infections;

— the possibility of pre-clinical and retrospective diagnostics;

— the ability to conduct analysis with minimal sample under study;
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— the possibility of simultaneous diagnosis of several pathogens or abnormal genes in one;

— the possibility of research results examining (electrophoresis photos and reports on the Real-Time
PCR results are stored in a computer database);

— exclusion of the infection possibility to the personnel who is carrying out the PCR process because
material is disinfected by lyses and high temperature [8, 9].

Despite of the advantages PCR method has drawbacks and which, however, are offset by the improve-

ment of analysis methods.

Since the sensitivity of PCR can reach mathematically possible limit (1 copy of template DNA), there is
a high risk of false-positive results due to transfer through the objects and agents of both the template DNA
(less often), and the amplicons (very often) produced in large quantities in many test tubes during daily oper-
ations. Therefore special planning requirements and mode of operation laboratory PCR are developed [10].

Factors causes of false-positive results are the following:

— Cross-contamination from sample to sample (in the processing of clinical samples or digging up of
the reaction mixture), which leads to sporadic appearance of false-positive results;

— Contamination with recombinant plasmids containing the cloned gene sequence to be detected;

— Contamination of amplification products (amplicons) are the most frequent cause of false-positive re-
sults, as in the process of PCR diagnostic amplicons accumulate in large quantities and is very easy to
carry with aerosols and through the instruments, hence, detection of PCR products should be conduct-
ed in an isolated room by employee which is not generating processing of clinical samples and pre-
pares reagents for PCR [11].

One of the most effective ways to combat contamination caused by the hit of the amplicons in the sam-
ple, a gradual transition to fluorescent detection methods of amplification products that eliminates the need
to have the reaction tube opening and extraction [12].

Advances fluorometric technology, as well as the development of the instrument, which measures the
concentration of amplicons directly during the reaction, led to the development of PCR method in real-
time [13,14].

Real-time PCR method includes both amplification and detection. It uses the general principles of
PCR [15]. There are all the reaction steps described above [16].

It is possible the quantification (measuring directly the number of copies, or copies measurement to the
DNA or additional calibration genes) of specific DNA sequences in the sample [17]. This is particularly im-
portant for the anaerobic microorganisms, which is difficult in the case of using classical microbiological
methods of anaerobic microorganisms cultivating [18-20].

Today, the method of quantitative determination of PCR products directly during amplification
(RealTime) becomes one of the most popular methods of gene diagnostics in clinical and scientific re-
search [21].

Real-time PCR using fluorescently labeled oligonucleotide probes for the detection of DNA during its
amplification, and allowing a complete analysis of the sample for 20-60 minutes and it is theoretically capa-
ble of detecting even one molecule of DNA or RNA in a sample [22].

The most important feature of the method is to synchronize the check and amplification. This makes it
possible to evaluate the kinetics of the process, which depends on the initial amount of testing hereditary ma-
terial. If we compare the kinetics of the reaction in the test and standard samples, it can be concluded about
the concentration of the pathogen in the test serum. Usually included software allows carrying out this opera-
tion automatically. It was shown that in comparison to other methods of quantitative PCR diagnostic real-
time PCR is the most effective and least time-consuming procedure [23].

Conducting of real-time PCR requires cycler with special, distinctive feature of which is the ability to
excite and detect fluorescence reflects the accumulation of amplicons on each amplification cycle.

Detection of amplification products

To detect the amplification products in real-time it is using the following most common approach mode:

1. excision of 5' terminal tag (TagManAssay).

This technique is based on the use of 5'-exonuclease activity of the polymerase. The DNA probes which
include a fluorescent tag at the 5'-position and the fluorescence quencher in 3'-position and a phosphate
group at the 3'-position was added to the reaction mixture. These probes have a landing site within the ampli-
fied region. The absorber absorbs the radiation emitted by a fluorescent label, a phosphate group at the 3'-
position blocks polymerase [24].
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In the initial stages the fluorescence is weak, because the product is not very much, so it is difficult to
distinguish from the background. As the product is accumulating, the signal increases exponentially at first,
and then reaches a plateau. The yield on the plateau is due to the lack of a reaction component — primers,
nucleotides, tag. If the reaction product has accumulated too much, the limiting factor may be an enzyme,
and then the dependence of the amount of the product from the cycle becomes linear. It should be noted that
all samples of standard PCR reaction in real time will plateau and reached approximately the same signal
level. Therefore, the endpoint will not say anything about the initial amount of the sample. On the other
hand, in the exponential phase can be traced to differences in the growth rate of the product. Differences in
the initial amount of the molecules affect the number of cycles required for the higher level concepts fluores-
cence noise [25]. Figure 1 shows a diagram of the PCR method with the use of end tags excision using fluo-
rescence analysis in Real-time PCR [24].

thayopecUcHTHAR Fp————

MoAHMCpala

1 — The primers annealing; 2 — Elongation

Figure 1. The principle of real-time PCR [26]

As can be seen from Figure 1, main components of the Real-time PCR are:

— DNA polymerase enzyme

— DNA template

— probe

— quencher

— fluorescent tag

— phosphate group.

2. The use of probes with complementary terminal sequences (molecular beacons)

This method differs from that was described above in that the end of the probe sequences are mutually
complementary region, so they collapse and form a hairpin at primer annealing temperature. The inner region
of the probes has a nucleotide sequence complementary to the amplified region. Probes which are not joined
to a DNA template at annealing of primers remain in «to collapse» condition, so that a fluorescence quench-
ing. Those probes that anneal to the matrix, deployed, and a fluorescent tag and a quencher go in different
directions. Thus, the light intensity increases.

3. The use of 2 probes with resonance energy transfer (Light Cycler assay)

— OJITHOBPEMEHHO J[Ba 30H1a

— (ocdarHas rpymnma

— racurenb

— YTIIEBOJIBI

— JHK-matpuna

— TPOIIECCHI TEPEHOCA SHEPTHU W CBEUCHHUSL.
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This method for detecting of the amplification products accumulation is shown in Figure 2, has high
specificity, as the fluorescence increase occurs in binding to a complementary amplicons immediately 2
DNA probes. The principle of the method lies in the transfer of energy from one fluorophore located at the 3°
end of the first probe to the second fluorophore, located on 5° end of the second probe, the distance between
fluorophores is 1-3 nucleotides. The scheme of the Real-time PCR with the resonance energy transfer is
shown in Figure 2. The following components are using:

— two simultaneous probe

— phosphate group

— quencher

— carbohydrates

— DNA template

— energy transport and fluorescence processes.

The scheme of the Real time PCR with the resonance energy transfer is shown in Figure 2.

’ 30HA I

| pLE

AHK

MePpCHOC IHEPTHH CBCHCHHO

PpAayopecUeHTHARA

Figure 2. The scheme of the Real-time PCR with the resonance energy transfer [26]

When both probes simultaneously bind with the DNA template the radiation emitted by the first
fluorophore is transferred to the second fluorophore, and its radiation is detected by the device. Thus, the
specificity of the assay is increased [27].

4. The use of intercalating agents

This detection method is based on the fact that the fluorescence of ethidium bromide and SYBR Green |
significantly increase when they are introduced in a double-stranded DNA molecule. Schematic representa-
tion of amplification process with using intercalating agents (SYBR Green I) is shown in Figure 3.

1 SYBR Green I

CBCHCHHC

Figure 3. PCR using intercalating agents [26]
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Thus, it is possible to observe the accumulation of amplification products [28].

It is important to note that the increase in fluorescence may be due to the accumulation of a specific
product, and non-specific (primer-dimers, the downward smearing). To obtain correct results, it is necessary
to study obtained additional amplicons by constructing so-called «melting curve».

Melting curves

To construct melting curve after the PCR reaction mixture is heated and continuously measure fluores-
cence. Upon reaching the melting temperature of amplification product fluorescence decreases dramatically.
Figure 4 is a graph showing a melting curve as a function of temperature. The ordinate shows fluorescence.

d®/dT

drnyopecueHuns

Tm 1 Tm'2
TemnepaTypa

Figure 4. The melting curve [27]

Each sharp decrease in fluorescence on the graph corresponds to the number of bands obtained on elec-
trophoresis, i.e. the number of different types of amplicons. To facilitate the handling of the information re-
ceived to carry out differential melting curve analysis. This method of visualization of the data is much easi-
er to understand and analysis [29].

The use of melting curves is not limited to only detection of amplification products using ethidium
bromide and SYBR Green [.When melting curves are used in systems with a DNA probe (Taq-manassay,
beacons) it is possible to distinguish point mutations located within the binding regions of the template DNA
and the probe. The presence of such mutations can lead to a change of probe melting temperature and a
change in the melting curve graph. Use melting curve does not require from thermocycler operator any addi-
tional manipulation with tubes and interpretation of the data is automated and formalized [30].

Dyes for Real-time PCR

In modern versions of PCR in real time sufficiently long time use multiple fluorescent probes labeled
with different fluorescent dyes — the so-called «multiplex» variants real-time PCR (multiplexReal-
TimePCR). This allows the detection in a single tube multiple PCR products. Which is very convenient in
the case, for example, determining the level of gene expression, when it is possible to take two probes with
different fluorescent dyes to determine the ratio of the gene expression for «housekeeping» gene, in the same
reaction mixture for the same sample. In many modern devices for RT PCR detection of multiple variants of
fluorescent dyes are provided simultaneously. For detection of the fluorescent signal of each dye comes
within a certain range (channel) for it. This range is selected so as to detect the signal of only one dye, nor
get into the neighboring region.

Channels are usually called by the name of the dye, the maximum of which they are detected. To date,
five channels are well known:

1. Channel FAM / SybrGreen

2. Channel JOE / HEX

3. Channel TAMRA / Cy3

4. The channel ROX / SuperROX

5. Channel Cy5
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The most common options of multiplex Real-Time PCR: two channels — FAM and HEX, on three
channels — FAM, HEX and Cy5, on four channels — FAM, HEX, ROX and Cy5 [31].

Figure 5 shows the fluorescence spectra of four dyes: FAM, HEX, ROX, and Cy5. As can be seen, by
setting the device on detection of the fluorescence signal at the maximum of each dye, the other dyes in this
peak will have very low fluorescence and can be neglected. Thus, in this case, we can get four independent
channels for use in multiplex Real-Time PCR.
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Figure 5. Fluorescence spectra for the four basic dyes: 1 FAM, 2 HEX, 3 ROX and 4 Cy5

It is not necessary that the name of the channel coincides with the name of the dye, the main thing to
use dye spectrally matched channel response. For example, the channel can use probes JOE dye HEX or
VIC. Select a suitable dye for use in PCR in real time is difficult, as it is necessary that it have good spectral
properties, i.e. fluoresce in the desired range of its channel, and does not fluoresce in adjacent channels. It is
also very important is its chemical and photostability and the possibility of use in the synthesis of oligonu-
cleotides [31].

Absorbers for Real-time PCR

Today, there are already quite a few different quenchers, which are used for Real-time PCR. The main
objective of such a quencher to do the initial (background) value of fluorescence of the probe as little as pos-
sible, in order to then as a result of PCR, the probe «broke» the best way possible. For this purpose extin-
guisher should have a substantial absorption capacity (molar extinction) in the range of fluorescence corre-
sponding fluorescent dye it. For Tagman type probe, in which the dye and the quencher molecule are sepa-
rated in space, effective quenching is achieved by appropriate selection of the quencher fluorescent dye spec-
trally [32].

PCR enhancers

A variety of additives and enhancing agents can be included in PCR amplifications to increase yield,
specificity and consistency. Agents include: dimethyl sulfoxide (DMSO), N, N, N-trimethylglycine
(betaine), formamide, glycerol, nonionic detergents, bovine serum albumin, polyethylene glycol and
tetramethylammonium chloride. These additives have beneficial effects on some PCR amplifications; how-
ever, it is not possible to predict which agents might be useful for a particular target. PCR amplifications
specificity was improved by formamide, but not DMSO (1), and reactions in which DMSO was more effec-
tive than formamide at increasing yield and specificity. Several agents that facilitate product formation in
PCR amplifications are now commercially available. These agents alter the melting characteristics of DNA.
Their identities, however, are not revealed by the respective suppliers [33].
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Based on all the above facts it can be distinguished advantages of Real-time PCR:

— High sensitivity, specificity and universality;

— Guaranteed absence of contamination (contamination of samples) as well as the registration result of

the analysis is carried out directly through the wall of the reaction tube;

— The possibility of simultaneous detection of multiple pathogens in a single test tube (multiplex reac-

tions);

— The ability to analyze point mutations;

— Simplifying the process and reducing the analysis time;

— Reducing the requirements for the organization of PCR laboratory — the ability to accommodate all

lab areas in the same room,;

— Automation and standardization of the results registration;

— A measure of the initial DNA template;

— Reducing of the analysis time for 2—3 hours;

— Registration of data in electronic format.

Thus, thanks to the savings of production space, reducing the number of personnel and the demand for
the quantitative determination of DNA / RNA, overcoming contamination of amplification products, this
method in recent years have been used successfully in the largest sanitary-epidemiological, diagnostic and
research centers in the developed countries of the world, replacing the PCR in its «classic» format.
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A.A. Konosanosa, A.C. Maunkan, A.B. Xoakos, ['.I1. [Torocsn, A.I'. XKymuna, P.I'. Oranecsin

Ha¥bI3 yakbITTaFbI NOJUMeEPa3aJibl Ti30eKTi peakuus MPUHIMITI
MeH apThIKIIbLIBIKTAPbI

Makana MOJIeKyJIadbIK AUarHOCTHKAHBIH 3aMaHayH OMICi — HaFbI3 yaKBITTAFbl IOJIMMEpa3aibl Ti30eKTi
peakiusira (IITP) apuanran. Maxkanaga OHbIH KOMIIOHEHTTEpi, Ke3eHAepi, amMmuinuKaius eHIMIepiHiH
BU3yanu3anus aaicrepi sxone [ITP apThiKmbUbIKTaph! KapacTeipbutrad. Harbi3 yakeirrarst [ITP-nbiH Herisri
komnoneHtrepi 6ossin JJHK-nonumepasa depmenti, npaiimepiep, JHK-matpuna, GpayopecueHtTi 60sFbIL,
Je30KcupuboHyKiIeoTuaTep Tadbbuiaapl. OChl SAICTIH apTHIKIIBUIBIKTAPbIHA MATOTeHHIH Oap GOJIybIH Tikenein
aHBIKTay, apHAMIBLIBIFBI, ce3iMTanasuibFbl, JJHK men PHK-HBI anBIKTaY ic-ITapanapblHBIH oMOEOANTHUIBIFH,
TaJiayAbIH >KbUIIAMABLIBIFBL, XKEEN )KOHE JIATeHTTI HHQEKIISIap (bl aHBIKTay MYMKIHJIT], KIMHUKAFa JeHiH
JKOHE PETPOCIICKTUBTI JUATHOCTHKA MYMKIHJIT, YITiHIH MHHHUMAJIABI KeJIEMiH Tajjgay MeH Oip yirige Oip
yakpITTa OipHelle IaToreH HeMece aHOMAAb!l I'eHAl AWArHOCTHKAnay MYMKIHAITI, Tanmay HOTIKeIepiH
3epTTey MYMKIHJIri, IMepcoHaFa JKYFy MYMKIHAIriHiH OoiMaysl xatafpl. COHBIMEH Katap aBTOpJIapMEH
pEaKLHAHbIH LIbIFbIMbI, aPHAHIIBIIBIFEI MEH COMKECTININH apTTHIPY YIIIH KOJlaHyFa GoJIaThIH KOCBUIBICTAp
MEH areHTTep Typajbl MIIMET YChIHBUIFaH.

A.A. Konosanosa, A.C. Maunkan, A.B. Xoakos, ['.I1. [Torocsn, A.I'. XKymuna, P.I'. Oranecsn

IIpuHUMI U IPpEeMMYIIECTBA MOJUMEPA3HOU HEIHOW peakuuu
B peajJibHOM BpPEeMEHHU

CraThsl MOCBSIIEHAa COBPEMEHHOMY METOJly MOJIEKYISIPHON AMAarHOCTHKH — IOJUMEPa3HOH eMHOH peak-
i (IILP) B peansHOM BpemeHH. OnucaHbl KOMIOHEHTHI, 3TAMbl, METOABl BU3yalu3allud MPOAYKTOB aM-
WIMpUKAIUKd ¥ ee IpeuMyllecTBa. BoiieneHsl ocHOBHbIe KoMioHeHTHI [IIIP B peassHOM BpemMeHm —
(epmeHT JHK-nonumepasa, npaiMepsl, JHK-maTpuua, ¢uryopeceHTHBII KpacHUTellb,
ne3okcupubonykieotuasl. [Tokazans! npenmymiectsa [P B peansHOM BpeMeHH — IpsIMOE OIpeleIeHe
NIPUCYTCTBUSL TIATOT€HA, BBICOKAS CHENU(HUIHOCTh, UYBCTBUTEIBHOCTb, YHHBEPCAJIBHOCTH IIPOLEIYP
onpeneneuus JJHK um PHK, BbIcOKas CKOpPOCTh aHalnM3a, a TaKKe BO3MOXKHOCTb JUATHOCTHKU OCTPBIX U
JIATEHTHBIX HMH(EKIUH, AOKIMHUYECKOH M PETPOCNEKTUBHOM JUAarHOCTHMKH, BO3MOMKHOCTh aHalM3a IpU
MHHHMAJIbHOM ~KOJM4YecTBE 00pasia, OJHOBPEMEHHOW JUAarHOCTUKH HECKOJBKHUX TIaTOr€HOB WIIN
AaHOMAJIbHBIX T€HOB B OJHOM 00pa3lle, BO3MOXKHOCTb H3Yy4YEHHUs pEe3ylbTaTOB aHallM3a, MHCKIIIOUEHHE
BO3MO)KHOCTH MH(UIMPOBaHUS NEpcoHaNa. B craThe Takke mpejacraBieHa MHGOpPMALUS O COSIMHEHMAX M
areHrax, KOTOpble MOTYT OBITH HCIHOJIB30BAaHBI IJISI TOTO, YTOOBI YBEJNHYHUTH BBIXOA, CHEHU(PHIHOCTH U
COINIACOBAHHOCTb PEAKLIUU.

Cepus «Bbronorusi.MeanuuHa.leorpadms». Ne 3(83)/2016 41



A.A. Konovalova, A.S. Mashzhan et all.

References

1 Fedorov N.A. Pediatrics, 1995, 4, p. 69-70.
2 [ER]. Access mode: www.medlab.scn.ru.

3 Mullis K.B., Erlich H.A. Primer-Directed Enzymatic Amplification of DNA with a thermostable DNA Polimerase // Science,
1988, 239, p. 487-491.

4 Kaledin A., Slyusarenko A.G., Gorodetsky S. Biochemistry, 1980, 45, p. 644—651.
5 Ahsen N., Wittwer C., Schiitz E. Clinical Chemistry, 2001, 47 (11), p. 1956-1961.
6 Sharkey D.J., Scalice E.R., Christy K.G., Atwood S.M., Daiss J.L. Clinical Chemistry, 1994, p. 12-15.

7  Joseph Sambrook and David W.Russel. Molecular Cloning: Amplification of DNA by the Polymerase Chain Reaction A La-
boratory Manual, 2001, 11, p. 576-580.

8 Rabinow P. DNA-technology, 1996, p. 113.
9  Mullis K. Biotechniques, 1998, p. 223.

10 On Approval of Sanitary Rules «Sanitary-epidemiological requirements to laboratories» // Resolution of the Government of
RK, 2012, 13.

11 Morse S., Beck-Sagyu K.M., Mardh P.A. Mir, 1998, 53, p. 324.

12 Zorina V.V. Bases of the polymerase chain reaction, Moscow: DNA Technology, 2012, p. 76.
13 Higuchi R. Biotechnology, 1993, 11, p. 1026-1030.

14 Bustin S.A. Journal of Molecular Endocrinology, 2000, 25, p. 619-626.

15 Nolan T., Hands R.E., Bustin S.A. Nat. Protoc, 2006, 1, p. 1559-1582.

16 Boutaga K., Winkelhoff A.J. Validation of Gene Expression Data by Quantitative Real Time PCR, Maurizio Provenzano and
Simone Mocellin, 2007, 181:12, p. 8711-8718.

17 VanGuilder H.D., Vrana K.E., Freeman W.M. Biotechniques, 2008, 44, p. 619-626.

18 Behl Y., Siqueira M., Ortiz J. et al. Immunol, 2008, 181:12, p. 8711-8718.

19 Boutaga K., Winkelhoff A.J., Vandenbroucke-Grauls 1.S., Savelkoul P. Clin Microbiol, 2003, 41:11, p. 4950-4954.
20 Kumar P.S., Griffen A.L., Moeschberger M.L., Leys E.J. Clin Microbiol, 2005, 43, p. 3944-3955.

21 Godfrey T., Norwood D., Shaad N. Emerging Application, 2002, 273, p. 221-228.

22 Wittwer C.T., Garling D.J. Analytycal Biochemistry, 1999, 273, p. 221-228.

23 Bustin S.A. Journal of Molecular Endocrinology, 2000, 25, p. 319-323.

24 Burkardt H.J. Clin Chem. Lab. Med., 2000, 38 (2), p. 87-91.

25 Mol. Cell Probes, 2006, 273.

26 [ER]. Access mode: http://menshealth.ua/article.php? id=genodiag&type=701.

27 Perelle S., Josefsen M., Hoorfar J., Dilasser F., Grout J., Fach P. Mol. Cell Probes., 2004, 18 (5), p. 321-327.
28 Singer V.L., Lawlor T.E., Yue S. Mutation research, 1999, 439 (1), p. 37-47.

29 Bernard P.S., Pritham G.H., Wittwer C.T. Analytycal Biochemistry, 1999, 273, p. 221-228.

30 Heid C.A. Genome Res., 1996, 6, p. 986-994.

31 Watzinger F., Lion T. Leukemia, 1998, 12, p. 1983-1986.

32 Fuchs B., Zhang K., Rock M.G., Bolander M.E., Sarkar G. MolBiotechnol, 1999, 12. (3), p. 231-235.

33 Frackman S., Kobs G., Simpson D., Betaine D. Storts Promega Notes, 1998, 65, p. 27-31.

42 BecTHuk KaparaHgmHckoro yHusepcurteTa



UDC 633,81:575.1

A.L. Akhmetzhanova, A.K. Auyelbekova, D.K. Kyzdarova

Ye.A.Buketov Karaganda State University
(E-mail: a-auelbekova@mail.ru)

The anatomic characteristic of a Sedum acre L, caustic from various ecological
conditions of South and the Central Kazakhstan

The purpose of the this work was comparative studying of a morphological-anatomical structure of vegetative
organs of Sedum acre L. from various conditions of growing. When comparing the cuts received from various
ecological growth conditions it is visible that in the conditions of the Central Kazakhstan the leaf of a Sedum
acre L. in a cross cut differs in the smaller size of cells, powerful development of a cuticle. It isn't revealed
special distinctive signs in the conductive system. It is result of that soil climatic conditions of Southern
Kazakhstan that are optimum for growth and cultivation of a Sedum acre L. Thus, as a result of carrying out
the morphological-anatomical analysis of vegetative organs of Sedum acre L. from various growth conditions
it is established that with the general signs in their structure along there is more and less expressed
distinctions which are explained by differences of growth place climatic factors.

Key words: introduction, adaptive signs, Central Kazakhstan, Southern Kazakhstan, Sedum acre L, vegetative
organs, cuticle.

In recent years, interests in different types of the family of Crassulaceae are increased
(Crassulaceae DC.) (from birth Orostachys L, Sedum L, Hylotelephium L, Sempervivum, etc.), which are
used in medicine, food industry, and as ornamental plants for phyto [1, 2]. The representatives of the family
of Crassulaceae are among leaf succulents. Due to the peculiarities of the biology of these species they are
well adapted to life in a difficult environment and are presented in a wide range of habitats from riparian for-
ests to rocky steppes. High adaptive capacity to survive of Crassulaceae native species in the steppes of
southern Kazakhstan and on rocky outcrops of the slopes of the mountains, opens up wide possibilities for
their use in conditions where traditional decorative plants suffer from lack of moisture.

The object of the research is sedum (Sedum acre L.) from the family of Crassulaceae (Crassulaceae)
(Figure 1).

Figure 1. Appearance of sedum

There are many folk names of this plant: the young island skripun, zhivuchka, pletochkoy, stone pepper,
bird bread, warty grass. Sedum — a perennial plant with stems densely leafy, small fleshy, dark green leaves
related to succulents. It prefers dry open areas and sandy soil: coastal sand, rocky and crushed debris, lime-
stone, field margins, railroad, and masonry of old buildings. A necessary condition is the lack of higher
plants. Long grasses turn into competitors for sunlight. Without the sun's rays stonecrop cannot survive.

According to the literature grass sedum is an irritant, antimalarial, diuretic and stimulating effect, in-
creases peristalsis. Furthermore, it relaxes the uterine musculature and increasing blood pressure.

The aim of our study was a comparative study of the anatomical structure of vegetative organs of caus-
tic treatment of various environmental conditions in the Southern and Central Kazakhstan.
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The studies were conducted at the Department of Botany at the Karaganda State University named after
academician Ye.A.Buketov.

For the study vegetative parts were used in fixed 70 % freshly alcohol (stem, leaf in flowering stage).
Anatomical studies of objects were carried by the standard technique [3-5], by preparing temporary and
permanent preparations.

The obtained anatomical sections of the aerial organs (leaf, stem) of the studied species give an idea
about the features of its internal structure, as we have noted differences in the size, the shape of the individu-
al elements of that total in their structure with other plants, also allows you to set some morph biological fea-
tures of the object.

In the study of anatomy stem sedum assembled in Almaty it was revealed that the stem in cross-section
consists of one epidermal cell number, which are covered with cuticle. Cross sections of the stem, made at
the base through the middle part and the tip have the same structure. The outline of the stem is round.

The stem has a single-layered epidermis, which is the end of 1 year or second year of life is subjected to
suberization. During the epidermis should parenchyma, consisting of 7-8 layers of parenchyma cells. These
cells have a rounded-oval shape and perform water capacity function (Figure 2).

a — epidermis, 6 — parenchyma, B — sclerenchyma, r — phloem, 1 — xylem, e — cambium, u — core
Figure 2. The anatomical structure of the stem sedum (Almaty)

The conductive open-system consists of the phloem of the stem in the form of a closed ring of the
xylem, phloem covering ring. Cambium is expressed very weakly. Next is 3—4 straight-sclerenchymatous
belt. Sclerenchyma cells border on cells of the cortical parenchyma. The central part of the stem cells of the
core occupied by 6-8. Large-core. Shape rounded cells.

These photomicrographs (Figure 3) sedum of the conditions of Central Kazakhstan have the same
structure, no differences were found by us. But it should be noted that the core cells are smaller and
parenchyma cells from the periphery compacted to the center and reduced in size, it is connected with
climatic conditions of growth.

a — the cortical parenchyma, 6 — alkaloids, B — secretory containers, r — sclerenchyma,
1 — phloem, x — cambium, 3 — xylem, u — core

Figure 3. Micrograph of stem sedum
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In comparison of leaf epidermis from different environmental growing conditions we have identified
the following differences: epidermal cells in a Southern Kazakhstan (Figure 6, 7) conditions as the lower and
upper large sizes are different, the number of stomata has more elongated cells, and tortuosity was revealed
on the walls of the lower epidermis, which we found in the epidermis of the leaf under the Central
Kazakhstan (Figure 4, 5).

A — the cells of the epidermis

Figure 4. The upper leaf epidermis sedum (Karaganda)

A — the cells of the epidermis

Figure 5. The lower epidermis of the leaf sedum (Karaganda)

Figure 6. The upper leaf epidermis sedum (Almaty)
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A — the cells of the epidermis
Figure 7. The site of the lower epidermis of the sheet sedum (Almaty)

To investigate the upper leaf epidermis, the epidermis has been taken with a dissecting needle. The
pieces are then transferred to a mixture of the epidermis and glycerol alcohol.

The epidermis cells have a straight round shape, there are stomata. The stomata type — lentiform, still
thickened. Two identical crescent-shaped cells arranged symmetrically. About stomatal cells have
paradiatsitnoe — cross-cell parallel arrangement. Pair of cells arranged along a plane, the other two pairs
short in their polar parts (Figure 8).

The lower epidermis of the leaf — cells are large and has the stomata, but in smaller numbers than on
the top. The stomata type is the same. But about stomatal cells have a different arrangement. They are char-
acterized by anizotsitny type arrangement [7], unequal cell. When different values of cells are mixed around
the meridional plane. Lower epidermis consists of cells with respect slightly winding circuits. It should be
noted that the hairs are not found on either the upper or the lower leaf epidermis.

Probably it has influence on dwelling in dry conditions little moist and rocky — stony soils, faces a lack
of water.

A cross section of the sheet has a number of distinguishing features on the anatomical structure in com-
parison with other plants (Figure 8).

a — cuticle, 6 — epidermis, B — mesophyll, 1 — lower epidermis
Figure 8. A cross section of the sheet sedum (Karaganda)

The cross section of the leaf epidermis consists of a single layer of cells with a thin cuticle. Leaf
mesophyll presented parenchymal cells, filled with chlorophyll grains. Differentiation in the columnar and
spongy tissue is not. Mechanical tissue sheet are not developed. A hair or other formations were not detected
in the epidermis.

Table presents quantitative sedum anatomical structures from different conditions.
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The anatomic characteristic ...

Table
Quantitative indicators of anatomical structures from different sedum conditions
Sheet Bine Root
length, | width |the num-| the number main side maximum| width at
Plant cm cm ber of of stomata indentatio| the root
height (cm) layers of|  to 1 mm® n (cm) collar
the pa- | lower | higher | length, [number of| length |number (cm)
renchymal cm |internodes
Sedum 18 cm
Alma-Ata 0,6 0,4 6 14 14 16 60 9 18 10 0,7
Sedum 17em | 4| g5 6 10 | 12 12 52 7 10 11 0,4
Karaganda
Sedum 18 cm
Karkaralinsk 0,3 0,1 ) 6 8 0 ) 6 10 i i

As can be seen from the table when comparing quantitative anatomical structures sedum in the condi-
tions of Southern and Central Kazakhstan, the leaves, stems, underground parts have certain differences.

For example, if the conditions of Southern Kazakhstan number of stomata per mm” equally both the top
and the bottom of the epidermis (14 and 14), in terms of their Central Kazakhstan less than 10-12, and cop-
ies of the natural flora of stomata are small amount (6—8). Sheet sedum from various environmental condi-
tions has the same number of layers of parenchyma cells. Their shoots in the number of lateral shoots has
some differences. In the context of South Kazakhstan is 18-20 and 10 in Central Kazakhstan.

When comparing the different sections of the environmental conditions of growth it can be seen that in
the conditions of Central Kazakhstan sheet sedum in cross-section has a smaller size cells, a powerful devel-
opment of the cuticle. The special distinguishing features were not found in the conduction system. This is
the result of the soil-climatic conditions of southern Kazakhstan that are most favorable for the growth and
cultivation of sedum.

Apparently the negative impact of adverse weather conditions in Central Kazakhstan (drought, a small
amount of precipitation in a year, temperature) is reflected in the growth and development of sedum. A natu-
ral conditions of plant collected in the foothills of Karkaralinsk has such low levels (e.g., small number of
stomata, small cell size, a small number of lateral shoots) because there is no maintenance, both in culture,
i.e. watering, fertilization, tillage, etc.

Thus, as a result of anatomical analysis of vegetative organs of caustic treatment of various growth con-
ditions we found that in addition to common features in their structure has a number of more or less pro-
nounced differences that are explained by the difference of climatic factors of growth space.
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A.UN. AxmerxanoBa, A.K. Ayenb0ekona, /[.K. Keizgaposa

Op TYPJIi IKOJOTUsIIBIK opTaga Opranbik xkoHe OHTyCcTiK Kazakcran
JKaraaMbiHaa ecipisiren Sedum acre L. aHATOMUSIJIBIK CHIIATTAMACHI

Makana MakcaTsl 9p TYPJIi SKOJOTHSIIBIK OpTaja ecipiiren KyWaipri 6o3kineM (Sedum acre L.) BereTaTtuBTik
MYILIENepiHiH aHATOMHSJIBIK KYpPbUIBICTAPBIHBIH EPEKIISiKTepiH 3epTTey Oojbim TabbuI1afbl. Op Typii
9KOJIOTHSUIBIK OpTaga ecipiireH KyWaipri OO3KiJIeMHEH jkacalFaH KeciHminepai cajibicThipraHna Opraibik
Kazakcran jxarmaiiblHAa ecipiireH jKamnbIpakThlH KeJJICHEH KeCiHIiciHme j)kacylia KejeMi ycak, Oipak
KyTHKYyJa KabaThl ©Te KalblH AaMblFaH. bpa eTki3riun sxyieciHae alpsikiia e3reuienikrep OaiikanMaasl. by
Onrycrik Ka3akcTaHHBIH aya paiibl MEH TONBIPAFBIHBIH KYHAIPri OO3KUIEMHIH cCil, JAaMybIHA JKOHE OHBI
MOJICHH TYpAE ©cipyre Kojailibl ocep ereTiHAiriH kepceremi. Ocbutaiiima, op Typili ©Cy OpTacHIHIArbl
Ky#Haipri OO3KiTEMHIH BEreTaTUBTIK MYyIIeJepiHe aHATOMISUIBIK Tajjay KYpri3y[diH HoTmkecinze Oi3
OJIAPJIBIH KYPBUIBIMBIH/AFEI XKAJIEl OeNTiIepMeH KaTap, eCy OpPTachIHBIH, KIMMATTHIK (haKTOPJIApBIHBIH ap
TYPJIUITIMEH TYCIHIIPUICTIH a3bI-KONTiI KOPHEKTI alfbIpMaIIbUIBIKTap IbIH OOJIATBIHBIH AaHBIKTa/IBIK.

A.UN. AxmerxanoBa, A.K. Ayens0ekona, /[.K. Keizgaposa

AHaToMHMYecKasi XapakTepucTuka Sedum acre L. U3 pa3jin4HbIX
koJiornyeckux ycjaoBuii FO:xxnoro u Henrpaabnoro Kazaxcrana

OTMeUeHO, YTO IEIbI0 HACTOSIIEeH paboThl SBISETCS CPAaBHUTENEHOS M3YydEHHE-aHaTOMHUYECKOTO CTPOCHUS
BETeTaTUBHBIX OPraHoB Sedum acre L. U3 pa3nuuHbIX yciaoBuil mpopactanus. [Ipu cpaBHEHMH MOTy4EeHHBIX
CpPE30B U3 PA3IUYHBIX YKOJIOTHYECKUX YCIOBUI MPOU3pacTaHUM, TOAYEPKHYTO B CTaThe, BUIHO, YTO B YCIIO-
Busix LlentpansHoro Kaszaxcrana nucT 04HMTKa €AKOTO B MOIEPEYHOM CPE3€ OTIMUAETCS MEHBIIUM Pa3MEPOM
KJIETOK, MOIIHBIM Pa3BUTHEM KYyTHKYIbl. B mpoBofsmiell cucTteMe 0COOBIX OTIHYHMTENBHBIX NMPHU3HAKOB HE
oOHapyXeHO. DTO pe3yJibTaT TOTO, BBIACICHO B CTaThe, YTO MOYBEHHO-KIMMATHUecKue ycioBus HOxHoro
Kazaxcrana Hanbosee GaronpusiTHBI IJIsl IPOU3PACTAHUS M KYJIbTHBUPOBAHUS OYUTKA €IKOro. B pesynbrare
TIpoBeneHHsT MOP(OIOro-aHaTOMIUYESCKOTO aHAIN3a BETETATUBHBIX OPraHOB OYHMCTKA E€IKOTO U3 Pa3INIHBIX
YCJIOBHH IIPOU3pacTaHuUs yCTAaHOBJIEHO, YTO HAPSIy C OOIMMYU IPH3HAKAMH B UX CTPOSHHHU MMeeTcs psin 60-
jee WM MEHee BBIPAKEHHBIX Pa3IM4Mil, KOTOpPBIE OOBSACHIIOTCS pa3sHbIMH KIMMaTHYeCKUMH (hakTopamu
MECTa IPOU3pPaCTaHUs.
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OnpenesieHne cTeneHy canpooOHOCTH yUacTKa pekun byknbl
10 UHAMKATOPHBIM BUAAM MHPy30puid

B craree npuBeseHs! cBeneHus: 00 3G GEKTHBHOCTH METOIUKH ONPECTICHHs] CTEIIeHN CanpoOHOCTH BOJHBIX
00bekToB. OXapakTepu30BaH BUIOBOH cocTaB wH(GY30puid. BriieneHsl BCTpeuaeMOCTh BUIOB PECHUYHBIX
HHQY30pUil Ha IOT0-BOCTOYHOM ydacTke p. bykmbl. CampoOnoIorndeckuii aHanu3 BBHIMOIHEH MO METOIY
Ilantne-bykky B mMomudukammu Cnagedexa. OTMEYEHO, YTO BOJA HCCIEIOBAHHOTO y4acTKa OTHOCHUTCS
K YETBEPTOMY KJIacCy KauecTBa, Kak OpraHuueCcKU 3arpsi3HEHHas!.

Kniouesvie cnosa: creneHs canpoOHOCTH, HHAEKC CanpoOHOCTH, pecHHYHbIe HH(Y30puH, canpoOnoIoruye-
CKUi1 aHaIM3.

DKOJIOTHYecKast OI[CHKA BOIHBIX SKOCUCTEM C TTOMOIIBI0 OMOWHIUKAIIMOHHBIX METOAOB OMPEACISAET CO-
CTOsSIHUE U (DYHKITMOHUPOBAHUE IEJIOCTHOCTH BOJHBIX 3KOCHUCTEM, UTO JIAET BO3MOXKHOCTD IS ONPE/ICIICHUS
KOPPEKTUPYIONIUX JICHCTBUI B TE€X CIydasik, KOT/Ia BBISBIISIFOTCSI OTKJIOHEHUS! OT HOPMATHUBHBIX ITOKA3aTeseH
JKOJIOTHYECKOi 00cTaHOBKH [1].

OnHUM U3 aKTyalbHBIX HANPABICHUN B OMOWHIUKAIMOHHBIX UCCIICIOBAHUSX SIBISETCS U3YYCHUE BOJI-
HBIX O0ECIO3BOHOYHBIX KaK 00BEKTOB-UHAUKATOPOB COCTOSIHUS BOJHOU cpeabl. Hanbonee yacTto B kauecTBe
WHAMKATOPHOTO MIPHU3HAKA MPEIaraoT (PayHHCTUISCKUI COCTAB BOJIHBIX OPTaHU3MOB U €r0 U3MEHCHHS 1101
BO3/ICHCTBHEM KaKHX-TMOO (haKTOPOB, HAPYIIAIOIIUX HOPMAIBHBIN THAPOXUMHUYCCKUNA U TUAPOIOTUUCCKHIMA
peXHUM BOJI0OEMOB (BOIOTOKOB). [Ipu 3TOM He yjaenseTcsl JOCTATOYHOTO BHUMAHUS 00OCHOBAHUIO HCIIOJIb30-
BaHUS Pa3HBIX OOBEKTOB W MAapaMeTPOB HHTEHCHBHOCTH ATOTO BO3JIEHCTBHS MO PEaKINy BOAHBIX OECro3BO-
HOYHBIX Ha M3MEHEHHE peXruMa THIPOOHOIeH030B. HeqocTaTouHO MprMeHseTcsl KOMIUIEKCHBIN MOIX0 K
WICITOJIB30BAHUIO PA3TMIHBIX METOMOB OIIEHKH COCTOSHHS BOAHOU cpeanl [2]. B To ke BpeMst BomHBIE OecTio-
3BOHOYHBIE SIBIIAIOTCA OY€Hb YAOOHBIM OOBEKTOM JJIsi OMOMHAWKAIINK COCTOSHHS BOIHBIX SKOCHCTEM, TaK
KaK OHH JIeNal0T HeoOS3aTeNbHBIM (MM YacTO JOIOJHSIOT) MPUMEHEHHE JOPOTOCTOSIINX U TPYTOEMKHX
(PM3UKO-XMMUYECKHX METO/OB aHaJN3a IMapaMeTpPOB OKPY)KAIOIIEH CPEIbl; OTPaXaroT U (PUKCHUPYIOT CKO-
POCTh TIPOUCXOAIINX B OKPYXKAIOIIEH IPUPOTHON cpeie M3MEeHEeHMIA [3].

Bonnsie Oecrio3BOHOUYHBIE, SBISIONINECS OMOMHANKATOPAMHU 3arpsi3HEHUSIM, B CHJIY BO3JIEHCTBHS TEX
WJIA UHBIX (DaKTOPOB MOTYT MPOSIBISTH PA3INYHYIO CTEIIEHh MHTEHCHBHOCTH OTBETHOW PEaKIHWy B BHIE J0-
MUHUPOBAHUS JTUOO YACTUYHOTO WIIM TOJIHOTO WCYE3HOBeHWs. Ha Hamr B3ris, uMeeTcs mpsiMasi 3aBUCH-
MOCTb MEXJIy MHTEHCUBHOCTBIO PEaKIUU O€CITIO3BOHOYHBIX-UHIUKATOPOB ¥ KA4€CTBOM BOJIBI.

Takum 00pa3om, aHaIHM3 METOJOB 3KOJIOTHYECKON OIECHKU BOJHBIX 3KOCHUCTEM IOKa3bIBAET, UYTO BOJI-
HbIe 0ECII03BOHOYHBIE, KOTOPbIE MHOTUMU HCCIIC/IOBATEISIMA UCTIONB3YIOTCS B KaueCTBE OMOMHIAMKATOPOB
JUTSL OIICHKH OJIarONOy4Hsl WIH HEOIaromoixy4us THIPOOHOIEHO3a, BIOJIHE MOTYT ObITh HPUMEHEHBI IS
OIICHKH W HAIIeTO BOAHOTO 00bekTa. Llenbro Halero ucciaenoBanus ObLUTO BBISBJICHHE CTETICHU CAalIPOOHOCTH
FOT0-BOCTOYHOT'O y4acTKa peku ByKmbl o Bua0BOMY cocTaBy uH(Y30puii. ICTOYHHKOM 3arps3HEHUS 3TOTO
BOJIHOTO O0BEKTa CITY)KUT TOPOJICKAsi CTAaHIUS a’dpallvu, KOTopas cOpachlBacT B peKy Bykiy cToku ouuct-
HBIX COOPYKEHUH, Ha KOTOPBIE MOCTYIAIOT KaHAIM3aIMOHHBIE BOJIBI CO Beeil KaparaHmp.

Mamepuanst u Memoovl uccie008anUs

B nccnenoBanuy ObUTH MCIIONIB30BaHBI OOMIETTPUHSATHIC THAPOONOIOTHYECKIE METOABI (JIs ompeerne-
HUSI, aHaKM3a U OlleHKH). M3ydyeHne dayHbl U THIPOOUOIIOTHYECKOE HCCIICAOBAHUE BOJOTOKA TPOBOJIIHCH
MapIIpyTHBIM METOJIOM B COYETAHUU C JCTATLHBIM 00cieoBaHueM (DayHbI OTJCIBHBIX YIaCTKOB, MHOTHE U3
KOTOPBIX IMOCEHATNCh HEOHOKPATHO B OTJEIbHBIE CE30HBI Tojia. B 1enoM B3sTHe BOJHBIX MPOO MPOBOIM-
JIach B Pa3IUIHbBIC CE30HBI C SHBAPS 10 mekabpsb 2015 T., Tak Kak n3-3a cCOPOCOB CTOYHBIX BOJ BOJIA B peKe HE
3aMep3aeT B TEUEHUE BCETO rojia.

Wupeke canpoOHOCTH OpraHu3MOB orpejiesieH 1o tabiuie «CucoK BUIOB OPraHM3MOB OUUCTHBIX CO-
OpYXEHHH ¢ ykazaHueM canpoOHoi BaieHTHOCTH 10 Cranedexy (1973)» [4], «YHUPUITHPOBAHHBIE METOIBI
WCCIIeIOBaHMS KadecTBa Boay» o penakmnueit B.Cnanedeka (1977) [5]; «BumoBsie HHAEKCHI CalipOOHOCTH U
pacripenesieHre OOMIUsI BOAOPOCICH-MHIMKATOPOB MO 30HaM caMoovMileHus», «Biological Monitoring:
Signals from the Environment» [6].
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OpanM 13 HanboJee pa3padOoTaHHBIX OMOIOTHYECKIX METOJIOB OIIEHKH Ka4eCTBA BOJIBI SIBIIIETCS METOJ
[TanTne-bykka (1955) ¢ ucnons30BaHMEeM WHIWKATOPHBIX BHAOB 3000¢HTOCA. Cpean MPOCTEUINTUX CYIIECT-
BYIOT BHJIBI-MHIMKATOPHI Pa3IMYHOTO POJia 3arps3HCHHUS, HAa OCHOBE KOTOPBIX OMPEACISAETCS HHJICKC ca-
MPOOHOCTH B BOIOTOKE. [Ipr 3TOM yUUTHIBAIOTCSI OTHOIICHUE WHANKATOPHBIX BUJIOB K MSITH U3BECTHBIM CTE-
MEHSAM CanpoOHOCTH (S) M OTHOCUTEIIbHAS YacToTa uX BcrpedaeMoct (h). DTH BeIUUMHBI BXOAAT B (hOpMY-
my (1) BeIUUCICHHS HHIEKCA carpoOHOCTH — S:

S = x(sh) )
h’
BenuunHa h HaX0IUTCS 1O MIECTUCTYIIEHYATON MIKajIe 3HAUEHUIH YaCTOThI BCTPEYaEMOCTH U OTIpeAeIs-
€T OTHOCHTEIIEHOE KOJIMYECTBO BUAOB (Tabm. 1).

Tabnuma 1

meCTHCTyHeH‘laTaﬂ IKAJIa 3HAYeHUH 4acTOThI BCTpeYaeMOCTH

Yacrora BCTPEUaEeMOCTH KonudecTBo 3K3eMIUISIPOB OJTHOTO BUA, h
% oT o0mIero yucia SK3eMILLIPOB

OyeHb peaKo <1 1
Penxo 2—10 2
Hepenko 10— 40 3
Yacro 40— 60 5
OdeHp 9acTo 60 — 80 7
Macca 80 — 100 9

WHuaeke canpoOHOCTH B oydrocanpoOHoii 3oue paBeH 0.50—1.50 (uuctbie BObI), B B-Me30canpoOHOM
30H¢ — 1.51-2.50 (Boasl yMepeHHOTO 3arps3HEHus), B 0-Me3ocanpooHoi — 2.51-3.50 (3arps3HEHHbBIE BO-
IIbD), B ToyiicanpoOHoi 3oue — 3.51-4.50 (rpsi3Has Bona) [7].

B x01e MuKpockonmu u3ydaeMbix 00BEKTOB UCIOJIB30BAJICS BHICOKOMITICKC Ha Oa3e Binal.ogic 6XB-
PC, xotopsiii BEIBOAUT m300pakeHHe Ha KommbioTep. C momompio Altami Studio OpUIM cmenaHBI Takke
CHUMKH OECIIO3BOHOYHBIX, YTO OOJErdmiio OMpeeieHHe BHAOBOTO COCTaBAa MHAWKATOPHBIX OPTaHH3MOB.
UrtoObl cHUMKH ObLTH Ooliee YeTkue, oHu oOpadaTeiBanuchk B mporpamme Adobe photoshop CC. Ha caumku
HaKJIA/IBIBAHCH (PHIBTPHI PE3KOCTH, IIBETOBOI'O KOHTPACTa M Pa3MBITHs. Pe3KOCTh HaKIabIBaeTCs IS yBE-
JUYEHHUS TOYHOCTH TONyYeHHOW (ororpaduu U obierdeHus onpenencHus Bupa. OUIbTp IBETOBOM KOH-
TpacT MPUMEHSUICS TSl TYCKIIBIX (hoTorpaduil, Uil yBEIMICHHUS [IBETOBOTO KOHTPACTA.

Pesynomamot u ux obcyscoenue

Hamu msyvancs BUOBOH cOCTaB MH(Y30pHiA HCCIEAYEMOro BOJOTOKA. V3ydeHne BUIOBOTO COCTaBa
CUMTaEeTCs] HEOOSI3aTEeHHBIM /ISl BBISABIICHUS Ka4eCcTBA BOJIBI, HO, TIO OIIEHKAM JKCIIEPTOB, OIPEJIEICHUE 10
BU/Ia aeT 0oJiee TOYHBIC MPEJICTABICHUS O OMOIICHO3¢ BOJIOTOKA U €T0 W3MEHEHUSX O] BO3ICHCTBHEM pa3-
JUYHBIX (DAKTOPOB.

B xojne Mukpockonuu ObLTH OnpeieNieHbl BUBI MHPY30pHUil, MpuHAekaiue K 8 pogam. Bee uuby30-
pun npuHamiexkar Kk ogaomy noaruny Ciliata. Ciliata o4eHb pa3HOOOpa3HBI, TPEICTABICHBI 4 KIIaCCaMU:
Kinetophragminophora, Oligohymenophora, Peritricha v Polyhymenophora.

OmnmuutenvHas yepta kiacca Kinetophragminophora — paBHOMEPHBIN PECHHYHBIN MOKPOB TENa WH-
¢dy3opun. B uccremyeMoM THAPOOHOIICHO3E KiIacC MPECTaBICH OJHUM pOJOM Litonotus, IByMsSI BUJIaMU:
L.Lamella u L.Fasciola. Kax Bunno Ha pucynke 1, Litonotus lamella xapaktepusyercs OyTBIIKOBHIHOMN
(hopMoOii ¢ TUTOCKOM U MIUPOKOH TeeH. Litonotus 0ueHb MaJICHBKUI U MOIBWKHBIN. JIeBas (BepXHSsL) CTOPOHA
HeceT 3—5 npononbHBIX Tooc. [lynbcupyromias Bakyosb pacioioKeHa B 3aIHEM KOHIIE PACIIMPEHHON Yac-
TH Tella Mepel ee Cy)KeHHEM B XBOCTOBOW OTJEN, /1Ba OKPYTJIBIX MaKpOHYKJEyca WM OJWH BBITSHYTHIH.
[Iupoko pacnpocTpaHeH B MPECHON U MopcKoi Bojae. ITuimeit nHdy3opusM ciayxaT OaKTepHH, MEIKUE HKIy-
THUKOBEIC U APYTUE MHUKPOOPTAHU3MEI, KOTOPBIX OHU MOTJIONMAIOT B O'POMHBIX KOJIMYECTBAX.

Crenyronmii IpeicTaBUTENb 3TOr0 pofa — Lifonotus fasciola, kKak BUAHO Ha PUCYHKA 2, 3TO BBITSHY-
ThIe OyTBUIKOBUAHBIC MH(Y30pHH, YILIOMICHHBIE B MepeaHeM (Ieiike) u 3aaaeM (xBocte) kKoHmax. [lleiika
nH(py30pun npo3padHas. PeCHUIHBIN TOKPOB UMEETCS TOJIHKO Ha MpaBoil (HIKHEH) cTOpoHe Tena uHPY30-
pun. Ilynascupyrolas Bakyosib 0JlHa, KPYITHAs, PACIIONI0KEHA TEPMHHAIBHO. J[Ba OKPYTIBIX MAaKpOHYKJIEyca
PacroNoXKeHBI B IIEHTPE Tea, MEXKTy HUMH OJIMH MUKpOHyKJIeyc. [nunaa Tena 100 MkM. DTOT BUA OOBIUCH
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Onpepenexve cteneHn canpobHoCTy ...

KaK B TPECHOM, Tak U MOpckoil Boje. ITuiei, kak u Ui MpebIAyIIero Buaa, Cyxar OakTephH, MEJIKHEe
KTYTHKOBBIE U JPyTHe MUKpPOOpraHu3mel [8; 147].

Pucynox 2. Litonotus fasciola (% 160)

Bunst Paramecium aurelia w Paramecium caudatum otHOcATCs K knaccy Oligohymenophora. YactoTta
BCTPEYAEMOCTH ATUX BH/OB BBICOKASL.

VY Paramecium caudatum Teno curapooOpa3HOe WK BEPETCHOBUIHOE, BBITSHYTOE, B OIEPEUHOM Ce-
YeHUH OKpyriioe. BectuOymnym B IIeHTpe Tella WK 4yTh OTOABHHYT B 3aIHIOIO MOJOBUHY, KOTOpas HECKOJIb-
KO IIMpe TepeHe u UMeeT 3a0CTpeHHbIH KoHer (puc. 3). Iluma — OakTepuu u Apyrue MEIKUEe OTHOKIIe-
TOYHBIE OPTaHU3MBI.

Pucynok 3. Paramecium caudatum (x160)

Paramecium aurelia, xak BUITHO Ha pUCYHKe 4, IMeeT cUrapooOpa3zHoOe TeJo, HO 3aHuil KOHeln Ooiee
3aKpyTieH, 4eM y P. caudatum. MakpoHyKIIeyC PaclOIOKEH LEHTPAIbHO, OKOJIO HETO J1Ba ITy3bIPEBUIHBIX
MUKpoHyKJeyca. [IpomonsHas 60po3aa (meprucTom) mmpe 1 MeHee riryookas, ueM y P. caudatum. JIBe mynb-
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CUPYIOIIHE BaKyOJIH CO 3BE3/TYaTO PACIIONOKEHHBIMU PUBOASIIUMHI KaHAIAMU B Pa3HBIX KOHIIAX Tena. Pec-
HUYHBIN TIOKPOB paBHOMepHBIH, [ynHa 130-180 MxM. O0utaet tam xe, rae u P. caudatum, TONBKO B MCHb-
meM kojardecTBe. OCHOBHAS MUINa HHPY30PHH — OaKTepHUH.

Pucynok 4. Paramecium aurelia (X160)

Takxke B HCCIEIyeMOM BOJOTOKE HaiJIeHBbI OOJIBIINE CKOIUICHUS MpEACTaBUTENCH Kiacca Peritricha,
KOTOPBII BKITIOYAET B ceOsl TPU poJia U YEThIpe BUJIA.

Carchesium polypinum »KuBeT KOJOHUSIMH. B THITMYHOM ciTydae KOJIOKOJIOBUIHBIE 300U bl UMEIOT IIIH-
POKO OTKPBITHIA MEPUCTOM. 300U/IbI WIIH MOJHSATHI IEPHUCTOMOM BBEPX, MIIM TIOBHCAIOT Ha CTEONsIX. Bamnk
MEPUCTOMA OTOTHYT HAPYXKY, AUCK MPUIOTHAT. MakpoHyKieyc NIUHHBIN, C-00pa3HO M30THYT, MEJUIUKYIIa
HEXHO ucuepueHHas. CTeONn JIMHHBIC U IIUPOKUE, KOJOHUU OuYeHb KpymnHble. nmuHa Tema 100—125 MM,
BBICOTA KOJIOHUH 10 1 MM.

B mpupose 3TOT BUA HMIMPOKO PacIpOCTPaHEH B CTOSYCH, OCOOCHHO B 3arpsi3HEHHOW Boje (puc. 5)
[8; 147-155].

Pucynok 5. Carchesium polypinum (x160)

Ewie oauH mpeacTaBUTENb KOJOHUANBHBIX MHDY30puit — Campanella umbellaria. Cunsgune Ha yme-
PEHHO TOJICTBIX, HECOKPAIIAIINUXCS, BeTBAMMXCs cTeOsax (puc. 6) [9]. KonoHuu kpymHbie, AMXOTOMHYE-
cku BeTBATCA, ¢ 40—50 300u1aMU; 300UABl OYEHb KPYIHBIC, BOPTUICILTUAHOTO TUMA, JJIUHON 10 250 MKM,
YTO PE3KO KOHTPACTHPYET C TOHKUM CTEOESTHKOM KOJIOHHH; YacTO BCTPEUYaeTcs B MPECHOBOAHOM TIepH(UTOHE,
JIETKO KyJIbTUBUPYETCS B IMPOTOYHOM akBapuyme. [IoBEpXHOCTh Tena HepoBHas, Oyropyarasi, KOTOPOH HET y
SMHUCTUIIUCOB, UMEIOIINX KOJBIIEBBIC aprupoHeMbl. CTeOenék HeMpPOYHEBIA, ¢ JJTMHHBIM 0a30CTUIIOM (CTBOJIOM
IO BETBJICHHS), C IIYCTOTON BHYTpU 1 GUOPHLUIAPHON CTEHKOM, YTO TaK)Ke HE CBOMCTBEHHO 3MUCTHINCaM. Po-
TOBas LIWIIMATypa HE B OJHOM 000poTe, a B 3—4 (Wi naxe 5) nepea BXOXKICHUEM B JJIHHHYIO Y3KYIO POTOBYIO
MOJIOCTh, TJIE TaKXKe 3aKpydeHa OoJibIle, yeM oObIMHO y mepuTpux. [Ipu Bume 300m1a COOKY Ha Kparo BaHKa
BUIHBI YETHIPE Maphbl pECHUYEK, a HE OJIHa, KaK O0BIYHO. SIIpo AITHMHHOE, U3BUTOE. 300HU/bI JIETKO OTIEISIOTCS
oT cTebelbKa, 00pas3ys XOPOIIIo BUIAUMYIO KOMIIAKTHYIO TPYIIITY pecHUYeK Ha rmomoiise [10].
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Pucynok 6. Campanella umbellaria (x160)

Pucynok 7. Vorticella campanula. (x160)

Teno Vorticella convallaria xonokonoBunHoe, camasi IUpPOKasi yactb — nepuctoM. Kpas mepucroma
MMEIOT BHJ HETOJICTOTO BaJMKa WIIM 000]Ka, HHOT/IA OTOTHYTOTO KHU3Y. IlepucToMasbHBbIil TUCK C1a00BbI-
NyKJIBIA. VcuepueHHOCTh MEeJUTHKYJIIBI HeXHasl, HO XOpOIIO BbIpakeHHas. [{uTomnazma npo3paynas, HHOTAA
KEJITOBaTas, IHIICBAPUTCILHBIC BaKyoJNd MHOTOYUCICHHBIE W IPCHMYIICCTBEHHO  OBAaJIbHBIC.
MakpoHyKJIeyC 4epBe0Opa3HO W30THYT, OJUH KOHEI| ero JIOKHUT HOIEPEeuHO B BEpXHEW YacTh Tela, BTOPOH
BBITSIHYT IIPOJIOJIHO BHU3. BUI 04€HB 4acTo cemuTes CoO0LIecTBaMu, 00pa3yeT IPyIIbl BOKPYT OJHOTO KO-
Mouka wia. [Ipy HeOIaronpusATHBIX YCIOBHAX OBICTPO 00pa3zyeT OpOAsHKKY M YIUIBIBAaeT mpousb. JnuHa Tena
50-80 MM (puc. 8).

B npecHbIX BOJOTOKAX MIMPOKO PACIpOCTPaHEHA Ha IETPUTE, PACTCHUSIX U )KUBOTHBIX. He m3beraer 3a-
Ips3HEHHBIX BOA. [Inia — GakTepuu, MEIKHUe K'Y THKOBBIC.

Pucynok 8. Vorticella convallaria (x160)

Kiacc Polyhymenophora npeactasnen 3 pogamu, 4 BUIamMu.

Teno Stentor roeseli B BRITSSHYTOM COCTOSSHHHM UMEET BHJl OYEHB M3SIITHOW MY3BIKQIBHOU TPYOBI ¢ TOH-
KUM 33JHUM KOHIIOM, MaKpOHYKJIEYC JICHTOBUAHBINA WK 4eTKOBUAHBINA. Jnuua tena 140-500 mxmM, nHoraa
no 1 mm.
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OO0wuTaeT Ha JTHE MPECHOBOIHBIX BOJOTOKOB. [IuTaeTcs GakTepusMu, )KIYTUKOBBIMU (puC. 9).

Pucynok 9. Stentor roeseli (x160)

Pon Spirostomum Bxmrodaer 2 Bupa: S. ambiguum u S. minus. Pon mpencTaBieH udepBeoOpazHO-
BBITSIHYTBIMU LIMJTMHIPUYIECKUMU HHY30pusiMu. Hannure npononsHbeIX MUoQUOpHILT B Tenle o0ecTiednBaeT
PE3KYI0 COKPATUMOCTh. PECHHYHBIE PsIBI Ha TEJE PACIONOXKEHbI T'YCTO, PECHUYKH KOPOTKHE, TIEPHUCTOMAITb-
Has 00po3Ja BHITAHYTA BIOJb TENa J0 €ro 3aJHEeH TpeTH, TYCTO yca)KeHa HU3KMMHU MeMOpaHeaMu. Mak-
POHYKJIEYC YEeTKOBUIHBIM WM LETbHBIH, BRITSIHYTHIH. [Iynbpcupylomas BaKyob KpymmHasi.

Spirostomum ambiguum vMeeT BBITSHYTO-IMUIMHAPUYIECKOE TeNl0, OTHOIIEHUE UHHBI K mupuHe 10:1,
CTOPOHBI TeJla TIOYTH apauleibHbl. MaKpOHYyKIIeyC YeTKOBHIHBIN, OKpacka TeMHas. [leprcToM JOXOAUT JI0
3amHelt Tpetu Tena. JnuHa Tena 1-3 mm. @opma kpynHas. B mpecHoi# Bosie HaXOAUTCS Ha JTHE, HE U30eraet
3arpsi3HeHHbBIX Bo. [Tuma — Gakrepun (puc. 10).

Pucynox 10. Spirostomum ambiguum (%160)

Teno Spirostomum minus nnuHHOE U YepBeoOpazHoe [11]. B monepeyHoM ceuyeHUH UMeeT IWITHH/PH-
geckyto (opmy. 3amHss BBLACIUTENbHAS BaKyOlb KPYIHAS M MOXKET 3allOJHATh BeCh «XBOCT». Ilepemnuii
KoHel 3aKkpyriieH (puc. 11). PecHuuHbIe psiibl HA TeNe PacHONIOKEHBI I'YCTO, peCHUYKH KopoTkue. Ilepucro-
MasibHasi 00po3/a BEITSHYTA BIOJIb TEJa J0 €T0 3aJHEH TPeTH, TyCTO yCakeHa HM3KMMH MeMOpaHeIUIaMH.
Maxkponykieyc 4eTkoBUIHBIN. llyipcupyromas Bakyonb KpynHas. [lumeit cmyxkat Oaxtepun. JlnwmHa
peristome 3aBUCHUT OT BHJIA, MPUOIN3UTENBHO OT 1/4 10 1ensix 2/3 muHbl SYehKu. Spirostomum pa3MHOXKa-
eTcs myTeM OMHApHOro AelieHus. Pa3MHOKEHHE MOXKET OBITh HCKIIOUMTENBHO Oecronoe, WM OH MOXKET
CJ1eJ0BaTh KOHBIOTAIIHU.

IpencraBuTenu posxa 061agar0T Ype3BBIYAHHON COKPAaTUMOCTBIO, CKOPOCTh CXKATHUS aHAJIOTHYHA HH(Y-
3opuu Vorticella. MHOTHE BUABI CIUPOCTOMYM OKa3aJUCh YyBCTBUTEIBHBIMH K MPUCYTCTBUIO TSKEIBIX Me-
TaJIJIOB ¥ UCIOJIB3YIOTCS HKOJIOTaMU B Kau€CTBE UHIUKATOPOB YMCTOTHI BOJIBI.
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Pucynox 11. Spirostomum minus (x160)

Stylonychia pustulata — xpynHas undysopus (puc. 12). @opma tena oanbHas. Kpas Tena mapamiens-
HBI, TIEPEHAN KOHEII 10 IFPUHE PaBeH 3aHeMy. BeHTpanbHas MOBEPXHOCTh IUIOCKAs, TOPCAIbHAS — BBI-
nyknas. [{uppsl cnenyromme: 8 QpoHTANBHBIX, 5 BEHTPAIBHBIX, 5 aHAJBHBIX, 3 XBOCTOBBIC. [lemmukyna
npoyvHasi, naniupeoOpasHas. [nmuaa tena 150 Mkm u 6onee. CoaepKUTCS B MPECHON BOJE — YMUCTOW WIIH
cimabocanpoOHoit. [Tuieit ciry>xat Bogopoci.

Pucynok 12. Stylonychia pustulata (x160)

OOu1ee KOTMYECTBO PECHUUHBIX MH(PY30pHil, TPOaHATU3UPOBAHHOE U3 MPOO JaHHOTO BOAOTOKA, OBLIO
MIpeICTaBIEHO § poraMu, 12 BUgamu.

CanpoOnoNorn4ecKuii aHajau3 BBIMONHSICSA MO0 MeToxy bykky B mommduxanmmu Cranedeka (3000eH-
ToC). XapaKTEepUCTUKA YPOBHS CalpOOHOCTHU 10 3000€HTOCY UH(Y30pHUil IpHUBEIeHa B TAOIULE 2.

Taonuma 2

Bunosoii cocTaB, HHIMKATOPHBIE CBOIICTBA H BCTPe4aeMOCTh HHpY30pHii
HA I0r0-BOCTOYHOM y4acTke p. Byknsi (2015r.)

IToxazarens | CampoOnbrii | bammsr Bctpewaemo- [IpousBenenne carpoOHOTO
Takcon
canpoOHOCTH | HHJIEKC (S) ctH (gactora h) nHpaekca (s) Ha gactoty (h)
1 2 3 4 5
Litonotus fasciola o 3.0 1 3
Litonotus lamella B-a 2.2 1 2.2
Paramecium aurelia a-p 2.5 3 7.5
Paramecium caudatum a-p 33 7 23.1
Campanella umbellaria o-p 3.0 1 3.0
Carchesium polypinum B-p 2.9 3 37
Vorticella campanula B-a 2.2 2 44
Vorticella convallaria o 2.9 3 8.7
Stentor roeseli a-B 2.45 3 7.35
Spirostomum ambiguum o 3.0 5 15
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1 2 3 4 5
Spirostomum minus a 2.6 5 13
Stylonychia pustulata 0 2.0 3 6
WHaekc canpoOHOCTH 11O Cymma nokazarenein | Cymma mpou3BeIeHNH HHICK-
[Mantne u bykky B Mmoaudu- gacTtoTsl h=37 COB CcanpoOHOCTH HA YaCTOTy
kanuu Cragedeka (sh)=101.95
§ = L6
Yh
(2.76)

OOuiee KOMMUECTBO BUAOB HH(Y30pUil, 0OHAPYKEHHBIX B MCCIEAYEMOM BOAOTOKE, paBHO 12, oTHOCS-
muxcs K 5 orpsgam: Peritrichida — 33 % (4 Bupma), Heterotrichida — 25 % (3 Buma), Gymostomatida,
Hymenostomatida — o 17 % (1o 2 Buna) u otpsin Hypotricha npenctasier ennHu4HO (8 %). CanpoOGHOCTH
BBIYUCIICHA OTAEIBHO JIsl IOTO-BOCTOYHOTO yyacTka p. bykmbl. [lomydensl criemyromue JaHHBIE: campoO-
HOCTB BOJIBI peku paBHa 2.76. U3 pucynka 13 BUAHO, 4TO HaMOONBLINK MPOLEHT BUAOB UH(PY30pUH YKa3bI-
BaeT Ha 0-ME30CampOOHOCTh BOAOTOKA. Hike MPUBOAUTCS MPONEHTHOE COOTHOIIEHHE OpPraHM3MOB-
uHANKATOPOB (puc. 13).

Mo Mf3-0 Wo-f Wo-p o EfB-p

&%

PI/ICYHOK 13. HpOHCHTHOG COOTHOLICHUC OPraHU3MOB-UHAUKATOPOB

OcnoBHas yacts uHQy30puit (33 %) oTHOCUTCA K 0-Me30canpoOHBIM BHIAM, BCETO UX OOHapyxeHo 4
Buaa. llects BUnoB — oOuTaTenu 3arpssHeHHON BOIbI (a-p — 2, o-f — 2, f-a0 — 2), HHAUKATOPHI YCIOBHO
YUCTOH BOJBI (0) MPEACTABICHBI OJHUM BHIOM, OJUH BHJ OTHOCHTCA K nHANDdepeHTHBIM (B-p).

OO01mui aHaJIM3 KOJUYEeCTBA OCCIIO3BOHOYHBIX B IMTPO0AaX BOMABI MTOKA3aJl, YTO MO0 OOMIIMIO BHIOB BO BCEX

TOYKax JAoMUHHpoBaM npenctasurenn tuna Ciliophora: Oligohymenophora — 41 % (Paramecium
caudatum, P. aurelia), Polyhymenophora — 36 % (Spirostomum ambiquum, S.Minus, Stylonychia
pustulata), Peritricha — 20 % (Campanella umbellaria, Carchesium polypinum, Vorticella campanula,

Vorticella convallaria). CambpIM MallOUYHCIICHHBIM KJIACCOM OBLI MpeacTaBieH oTpsa Kinetophragminophora
— 3 % (Litonotus fasciolla, L. lamella).

Pecanunbie nHby30pun ObUTH TpecTaBiIeHB 4 Kiaccamu, 8 pomamu, 12 Bumamu. K WHIUKATOPHBIM
opranuzMaMm OTHOcsATCS Bce 12 BuioB uH(pYy30puil. Hambosiee 3HAYMMBIMH SIBJISIOTCS MPEJICTABUTEIN
Spirostomum minus, Spirostomum ambiguum, Vorticella convallaria, Paramecium caudatum.

HUccnenoBanHbIi BOJJOTOK OTHOCHUTCS K O-CAlpOOHBIM (4 Ki1accy KavyecTBa BOJBI — OPTaHUYECKH «3a-
IpsA3HEHHAsD) COTTIACHO cTereHu canpobHocTH 1o [TanTine-Bykky. DTOT mokaszareib CBUAETENBCTBYET O TOM,
YTO TPUPOHBIC CBOWCTBA BOJABI CHJILHO U3MEHEHBI B PE3yJIbTATe MOCTYIJICHUS B HUX CTOYHBIX BOJ. 3arps3-
HEHHBIC BOJBI HEMPHUTOIHBI [T TUTHEBOTO, XO3SMCTBCHHO-OBITOBOTO M CIIOPTUBHOTO HA3HAYCHUS, a TAKIKE
JUts peiooBoicTBa. OHM MOTYT OBITH MCIOJB30BAHBI, J]a M TO C OTPAHUYCHHUSMH, B HEKOTOPHIX MTPOU3BOJICT-
BEHHBIX MPOIIECCax, /IS OPOIICHHUS U CYJI0XOCTRA.
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Nudy3opusiapabiH HHAUKATOPJIBIK TYpJiepi OoiibIHIIA
Bykna e3eHi aliMarbIHBIH CalIPOOTHI AIPeEKeCiH AHBIKTAY

Makanaza cy OOBEKTiNIEpiHIH CanpoOThUIBIK JOPEKECIH aHBIKTAYABIH SIiCTEMECIHIH THIMALTIr Oepimmi.
Wugy3opusiaapabiH TYPIiK KypaMmbl CUIATTaNAbl. Bykna e3eHiHiH OHTYCTIK-IIBIFbIC aiMarbIHAa KipIiKiesni
uHby30pusIapablH Kesaecyl aHblkranpl. Canpobuonorusuiblk capantama Ilantie-Bykky ompici Criameuex
MoauduKanusacel OOWBIHIIA XKy3ere acThl. 3ePTTENIN OTHIPFaH aiiMaKTBhIH Cybl OpPTraHHKAJBIK 3alalllaHybl
carrachl OOMBIHIIA TOPTIHIII KIIACKa KATATHIHBI OSNT1Ii OOJIIBL.

V.S. Abukenova, Zh.Zh. Blyalova, A.Zh. Shaibek

Determination of the saprobity degree of the
Bukpa river section acording to the indicator ciliates species

The article provides the information about effectiveness of determining methods of saprobity degree in water
bodies. The specific structure of infusorians was characterized. The occurrence of ciliates species in the
south-eastern section of Bukpa river was determined. The saprobiological analysis was executed according to
the method of Pantla-Bukka in Sladecek modification. The water of the studied section refers to the fourth
class quality as organically polluted.
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buora3znan KOFapbl KOHINCHTPANUSAJIbI METAH/IbI AJ1Y TEXHOJIOTUACHI

Makanaza 6uorasiasl amyIblH *KOHE OHBI MEMOpaHAIBIK Ta3apTy[AblH TEXHOJOTHSCHI MEH ammapaTypalibIK-
TEXHOJIOTUSIBIK Iemimaepi skacanasl. CyOcTpaTTsK Kocragarsl oK3 Kypambl MeH jxaHa cyOcTpaTThiH Oip
TOHHachIHA ImakkaHga CH, IIBIFBIMBI apachIHAAFbI, CyOCTparThIK Kocmamarbl oK3 kypamsl meH oK3 6ip
ToHHackiHa CHy4 LIBIFBIMBI apachIHIarbl €3apa GailylaHbIC, METaHABI LIOFBIPJIAHABIPY Ke3iHae MeMOpaHaHbIH
OTIMIiNiriHe KBICBIMHBIH ~ ocepi, OHOra3 KOHIBIPFBICBIHBIH TEXHUKAJBIK ONIIeMIepi, KypaMablK
CUITaTTaMalapbl, CcyOCTpaTTBIH oOpTalla Camachl, Ta3fblH carmackl MEH IOBIFBIMBI TaObUINBL. bBrorasns
Ta3apTYIbIH €Ki CaThUIbI CYJIOACH CBIHAKIICH JKY3eTe acThl. ATajfaH 3epTTEyiH HOTHXKENIepi KopceTKeH eH,
Ouoras eHAipici SKOHOMHKAJBIK KO3Kapac TYPFHICHIHAH aybUIIAPYAIIbUIBIFBIHBIH THIMII caachl OOJBI
TaOBLIA/IBL.

Kinm C63()€p1 61/101"33, MEC€TaH, TCXHOJIOT U, MeM6paHaan< KOIJIaHABIPY, Cy6CTpaTTLIK KocI11a, cala.

Kipicne

CoHFBI KBUIAAPBI OWOra3 eHMAIPy NpOIECTepiHe aWTapibIKTall KbhI3BIFYIIBUIBIK apTThl — Oy
JKOCTIapJIaHFaH >KOHE TYPFBI3BUIBIN JKAaTKaH OWOra3 KOHIBIPFBUIAPBIHBIH VJaibl ecill Kejle >KaTKaH
MOJIIIEPIHJIe FaHa €MEC, COHBIMEH KaTap OChI CEKTODPJIbIH JaMybIH MYKHST OakKbLIall OTBIpFaH (epMepiiep,
TYPFBIH YH-KOMMYHAJIBIK IaPYallbUIBIKTap, KOCIMOPBIHAAP, JKEKE IIapyalibUIBIKTAD KbI3bIFYIIBUIBIK
CaHBIHBIH apTybIMeH KepiHeni [1].

buoraz — main, Kyc mapyambUIbiFbl, TYPMBICTBIK KaIIbIKTap, OCIMIIK KAIIBIKTAPhI, CAPKBIHIEI CyIap
kKoHE T.0. KATThl JKOHE CYWBIK KaJJBIKTApPbIHAH ajblHFAH ©T¢ ap3aH JKOJIOTUSIBIK OTBhIH. O3iHiH
cuTaTTaMajapbl OOHbIHIIIA OMOTa3 TAOUFH Ta3Fa JKaKeH [2].

Jlacranynman KopimaraH OpTaHbl KOpFay YIIIH KOWBUIFAH >KOFApBUIATBUIFAH TajlalTap, OapiIbIK
KaIABIKTApIbl KaiTa ©HAeY KYHBIHBIH YIaWbl apTybl, OWOMaccaHbl aHa’poOTHI KOPBITYFa JIET€H
KBI3BIFYIIBUTBIKTEL OSTTHI [3]. OHBIH omemzeri »xammel Kopel 1,836 TpmH T Kypaiimbl, Oyl MyHaiIIbIH
640 mupa T 6anamanel. AKIL, ¥neiopuranus, ['epmanns, [lBeitnapust engepinge Onora3apl KalaHbH KOKBIC
TIOJIMTOHAAPBIHAA, (QEepMEepITiK IMapyambUIGIKTapaa, COHIal-aK KaHAIM3AIUSIIBIK-Ta3apTy KYHeIepiHiH
meriHaiaepiner amaasl. Meicanbl, AKI-ra (Kanmndopaus mTaTel) KeH 6HAeyTe apHaJIFaH 3aybIT KYHISTIKTI
27,0 MBI M° Groras Gepei, 01 MYHHIMIAIIBIK JKbUTy SJIEKTpP CTAHIMACHIHA KEIIM Tycei. brorassiH ke
MeJTIepi KaJalblK KOKBIC TIOJTHTOHIAPBIHAAFl KOHIBIPFBUIAPAAH aJIaIbl.

KazakcTanma sHeprusiHpl OHAIPY YIIiH OMOMAacCaHBIH TYPAKTHI KO31 MaJl MapyarbUIBIFEl OHIMICPIHIH
KaJIJBIKTaphl 0oJbin Tabbuiaabl. Kyprak caamarbl OOWBIHIIIA MaJI MEH KYC IIapyallbUIbIFbl KAJIBIKTAPHIHBIH
KBUIIBIK MIBIFBIMBI — 22,1 MJIH T, HEMece 8,6 MIpa M’ ra3 (ipi kapa man — 13 MiH T, KOt — 6,2 MIIH T,
KBUIKBI — 1 MIIH T); eciMaik KanablkTapel — 17,7 muH T (Oupaii — 12 muiH T, apna — 6 MJIH T, HEMece
8,9 vupa M), Gyn 1415 MulH T WAPTTHI OTHIHFA, Hemece 12,4 MUIH T MasyTKa, HeMece OHIpileTiH
MYHaWJIbIH XKapThICHIHAH KeOiHe Oamamaibl [4]. Man MeH KYC CaHBIHBIH a3alOblHAa KapamacTaH, Ka3ip/iH
©3iHJIe )KMHAKTAJIFaH MaJl MaPyallbUIbIFbl KAJIBIKTAPBIH OHACYiH Kenemeri 0ap. Onap/asl eHJey eceOiHeH
OuorasiblH JKbUIBIHA 2 MJTH T IIAPTThHI OTHIHBIH aJly MYMKIH. ByJT ra3jibl ajiekTprasreHepaTopiiapbiHia OHICY
ApKBUIBI XKbUT cCaliblH 35 mupa kBT*car (aybuTiapyamibUIbFsl YIIiH KaXeTTi 19 Map/ Ke3iH e )KaJbl AJISKTP
SHEPTUACHIH TYTHIHYABIH KapThIChl) koHe 44 MiH ['Kan >KbUly JHEPrHsACHIH allyFa MYMKIHIIK Oepeji.
CoHBIMEH KaTap HJICKTp SHEPTHSICHIH OHAIPY YIINIH OWOTa3dbl MalfaiaHy, SHEPTHUSHBIH ©31HHIK KYHBIH
0,025-0,075 pomn./kBt*car Kypaimel, Oy Ke3me IOCTYpii Ke3AepleH aiblHFaH 3ekTp KyHbel 0,1—
0,15 momn./xBt*car xypaiinel. Ocbinaiima, 6roras 2—4 ece yHeMIi O0IBITT TaOBLIa b

Kocranaif 00IBICEIHIA KOCITTKEp CHBIP KOHIH OMOrasfa eHJEyre apHajFaH KOHIBIPFBIHBI iCKE KOCTHI.
«Kapaman-K» XIIC-ne apranran 6apiblk xadbapiktap «Zorg bruoras Ykpamna» KUK kommaHusceiMeH
a3ipieHren xoHe xeTkizinren. Kememi 2400 M” 2 peakropnaH KypaaraH GHOras CTaHIMSCH Kasip/IiH e3iHue
TOJBIK KYIITECH JKYMBIC iCTEyTe MIBIFApBUIABI KoHe KyaThl 360 KBT amekTp sHeprusicelH eHAipemi. JKbur
caiibiH Omorazman 3 MiH KBT*car aekTp SHEPTHsACHH ally >KOcHapiaHbI OTBHIp. CTaHITMS YIIIH ITAKi3aT
petiaae 44 T KypalThIH ipi )KoHE YCaK Kapa Majl KaTThl KOHI ITaliaaHblIa b
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Kazakcran TyprbIiH Yyil-koMMyHaIIbIK mapyamsuibikka (TKII) sHeprust THIMAI TEXHOJOTHSIIAPIIBI
NAaMBITYMEH JOHE EHIIpYMEH, FBUIBIMU-3EpTTEYJep MEH KOHCTPYKTOPIBIK d3ipiieMeNnep >KYpPriZyMeH,
SHEPrus YHEMICHTIH skabapIkTapabl icke acbipymen, TKIL canmachliHbIH MaMaHIapbIH Jaspiiay JKoHE KaiTa
nasipiIayMeH alHaNBICAThIH YIII SHEPrOTUIMII OPTaIBIKTAp calaThiH Oonaapl. OpTanbikTap AcTaHa, AJIMaThI
KoHe AKTeOe KanmalaphlH/a CATBIHATRIH 0O0JIaIbI.

AypuTmapyarbiIblK  OHIIPICIHIH KIIBIKTAPEIH aHa’poOTH (OTTEri JKOK) ambITy — OmomMaccamaH
SHEPTUSHBI ally €H Kol TapaiFaH a/ici [5—7]. by npouectin HoTIXKeciHAe Maiina OonraH eHimaep — Ouoras
JKOHE achlpa alllblll KeTKEeH >KapThUIall CYHBIK Macca — ©3IMEH ra3 Topi3[ieC OTHIH KOHE OPTaHUKAaJbIK
THIHAWTKBIIITAP PETIHE YIKEH KYHIBUIBIKTHI KYpaiIbl.

Kazipri omeMme keH >koHe 0acka Ja OPTraHUKAIBIK KaJlIBIKTapIbl METAaHIBIK AalllbITy MoceJelepine
KYIITi KBI3BIFYIIBUIBIK TAHBUIBINT OTHIP. KW jKoHE aybll MIapyanibUIBIFBl KAJIIBIKTAPBIH OHJICYTe apHalFaH
Omoras KOHIBIPFBIIAPEI CATBIHBII >KaThIp [1, 8]. AmBITY kKamepanapsl, ra3reibaep JKOHE THIM alllbIll KETKEH
Maccara (IIaMFa) apHajFaH KoWMa KipeTiH KOHABIPFBIIaH 0Oacka, MIIamMaapibl €TICTIKTepre ailgaiThIH
COPFBI CTAHITUSICHI )KOHE OMOTa30€H )KYMBIC ICTCHTIH DIIEKTP CTAHIUACHI CAlTbIHAIBI.

Karttel 3aTTapapl THEY/IiH XaHa TEXHOJIOTHIIAPBIH MakianaHy, COHBIMEH KaTap KYpaMbIH/Ia KOIT KaTTh
3aTrTap Oap cybcTtpaTrTapMeH KebiHece JKYMBIC icTeyre MarabuIaHOaraH MaccaHBl apalacThIpyFa apHajFaH
KYpBUIFbIIAp, KeHOip Kkarmaiyiapia TEXHOJOTHSUIBIK TPOIECTIH TEXHUKAIBIK JKOHE OWOJIOTHSIIBIK
KaMTaMachl3 €TyiHJe IYPBIC KYMBIC iCTEMEYAiH KoHE IpKUIICTepAiH KalTa-KaiiTa maiina OoyblHa ajblln
keneni [9]. OTe yiukeH KejeMe MBIFRIHAAP KENTIPETIH KaOIbIKTapAbIH TOKTAIl KATYBIH OOJIBIpMAY YIIIiH,
MMalanadplIaTelH  arperaTTapasl KaHAPTHUIMAIBI IMHKI3aT HETI3IHIET1 CyOCTpaTTapAblH KYPBUIBIMIBIK
cUnarTaMaiapblHa COMKEC TaHAaTyhl THIC.

MyHnpaiira y3aK Mep3iMIi )KoHE TOKTaMCBI3 KYMBICKA OeHiMIeNTeH ka0 IpIKTap IbIH apaMeTpiepi MeH
OJIIIeM/IEPi CUSKTHI, COHJAN-aK KOJaiiIbl KOHCTPYKIMSUTBIK MaTepHaIAapAbl TaHIAy apKbUIBI KOJDKETKI3yTre
0oambl.

3epmmey mamepuanoapvi men 20icmepi

Makaana 3epTTey HBICAHIAPBIHBIH TOJBIK CHITATTaMajapblH alyFa MYMKIHIIK OEpeTiH 3epTTeyHiH
KJIACCUKAIBIK KOHE 3aMaHay! (PU3NKa-XUMUSIIBIK 9JIICTePi KOJMJaHBUIIbI. AJIBIHFAH OMOTa3/IbIH KayilCi3irin
JKOHE CarachlH, MaTePUAIIBIK )KOHE SHEPTETUKAIBIK KOPJIAPABIH OapibIK TYPJICPiH IIBIHAWEI €CETKE alybIH,
TEXHOJIOTHSUIAp OOMBIHIIA KaCATBIMAAPIBIH COHKECTITiH, 3epTTEyNIep KOHE FRUIBIMH KacaJIbIMIap Ke3iHe
PACTBIFBIH KaMTaMachl3 €Ty MaKCaTbIH/a FBUIBIMH-3€PTTEY JKYMBICBIHIA OIICY/IIH 3aMaHayd Kypaigapsbl,
METPOJIOTHSIIBIK, CTAHIAPTTapPhl, OJIIICYAiH OipIIiriH %oHe KKETTI MONIITiH, OSpUITeH BIKTUMANIBIK Ke3iH/Ie
oJlap IIBIKIAy KaxeT. HoTwmkenep MEH IMISKTEpAiH PYKCAT €TUITEH KaTejepl MEH JOJICI3MITiH aHBIKTAYTbI
KamMTaMachl3 €TETIH OJIey HOTIKEIepiH MaTeMaTHKaIBIK OHACY OMIiCTepl NaimaJaHBUIALL. OmeM
Oipmikrepi CU xanblKapanblk OipiikTep *XYHECiHIH METPOJOTHSUIBIK epekeJep MEH HOpMallapblHa caif
KeJemi.

3epTxaHaNBIK JKardaima jKaHAPTBUIATHIH JHEPTUsS KO3ACpiHIH MYMKIHTIKTEPiH, COHAai-ak ipi Kapa
MaJIIBIH KOHICPIH aHA’POOTHIK aIllbITy PEKUMICPIH 93ipieyai ToXIprOeTiK ChIHAY KOHE TEMOHCTPAIHSIIAY
yurin M.O.Oye308 atbiHaarsl OHTycTiK Ka3akcTan MeMIIeKeTTiK YHHBEPCUTETiHAE peakTop kenemi 0,25 M’
3epTXaHaNBIK OMoTa3 KOHABIPFRICH a3ipiieHreH (1-cyp.). Cynbara coiikec KOHHEH albIH ana Oerme 3arrap
(aram xaHKamapel, cabaH, TacTap, Y3bIH ca0akKTHI ipl KeM KaJABIKTaphl >koHE T.0.) amacratsuiansl. Ochl
KOCTajapiaH Ta3apTbUIFaH CYHWBIK KOH OHOpeakTOpFa aHadpoOThl KOPBITY YIIiH »xiOepimemi. AMIBITY
OaphIChIHIA KOHJIC MUKPO(DIOpAaHBIH AaMybl XKYPEdi, O PET-PETIMEH OpPTraHWKAaJbIK 3aTTapibl VIIa Mai
KBIITKBUIIAPBIHA IeHiH Oy3aIbl, all apbl Kapai MeTaH TY3TIll OaKTepHusuIap dcepiHeH ra3 Topi3aec oHIMIepre
— MCTaHFa JKOHE KOMIPKBIIIKBUI ra3biHa aiHamanel. KeHpl ambITy KesiHae Oip Me3ruife OHBIH HiCiHIH
KOWBLTYBI, TEIbMUHTCI3EHIIPYi, apamIlelnTep OHTIIUTITiHIH >XOWBUTYbl >KOHE THIHAWTKBIII 3aTTapblH
MHHEpaJIIBl TYpPre aiHaysl KaMTaMachl3 eTulei. brora3 KOHABIPFRICH VI HETI3TI ammapaTTad Typaabl —
KOHII aHadpoOTHl aIlbITyFa apHaJIFaH OWOpeaKTOpAaH, Ta3TONBACPACH, KOHJI allbITyFa gaspliay
KOHIBIPFBICEIHAH, COHal-aK OMOpeakTop KYHEeCiHiH KbI3METIH KaMTaMachl3 €Ty KOCAJIKbI KYPBUIFbUIAP/IaH.
Bbuopeaktop e3iMeH KambIHABIFEI 7 MM Kapa OoNlaTTaH jKacalfaH MHUJIMHIPIIIK METAHTEHKBIABICTHI KYpaiibl.
MeranTenkTin 6mikTiri 1,5 M, amamerpi 530 mMm. Peakrtop skpulyanmacy Gerinin aymamsl 0,33 M° dJIEKTp
KBUIBITKBIIIITAPMEH Ka0IbIKTaFaH. PeakTopna cyOCTpaTThl apanacThlpy THAPABIUKAIBIK, O COPFHI )KOHE
TeTikepi Oap KyObIp Kyleci apKbUIbl icke achlpbuiafbl. CopFblapaliacThIpy PEKUMIHIE KYMBIC JKacaraH/a
CyOCTpaTThl peaKTOpAaH allbill KyObIpJiap jKyieci apKplibl OHBIH JKOFapFbl Oesirine acbipajsl. KOpeIThLIFaH
KOHJII ajlacTaTy >KaHa MeNIIEepAiH Tycyi cailblH 3¢ QUIIOeHTTI anactaTy KyObIpiap >KyHeci apKbUIbI icke
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aceIpplianel. Peaktopnel OocaTy YINiH OHBIH TOMEHT1 OeJiriHAe Teryre apHanfaH apHaibl TeTiK Oap.
1-kecTezie OMora3 KOHIBIPFBICBIHBIH HET13T1 TEXHUKAJBIK KOPCETKILITEPl YCHIHBIIFAH.

l-xecTe
Buora3 KOHABIPFLICHIHBIH HETi3ri TEXHUKAJIBIK KepceTKilTepi

Kepcertkimmrep Oumiem Oipoiri Momi
BropeakTopIbIH JKaJmbl Kesemi M 0,25
I'a3 KeHICTIrHIH KoaeMi M 0,07
OnJiey TemrepaTtypacsl: Me3oQIbIl ypaic — M, °C 35-37
tepMo¢mibai ypaic— T 55-57
OHJIey Y3aKTbIFbI TOyI1. M 20-22; T 12-15
Kenni apanacTelpyra apHaJFaH COPFbI KyaThl kBt 0,37
DJeKTp KBUIBITKBIITHIH OeplJITeH KyaThl kBt 2,0
JKputyanmacy OeTiHiH ayaHbl M 0,33
©OuiMairri: 6acranksl KoH Oolpiama M-T T/TOYIL. 10-15
6uoras oovisrania M-T J/TOYIL. 100-170
CanmMarbl, HETTO KT 450

1-cypert. buoras amyra apHaiFaH TOXiprOeTiK KOHIIBIPFBI

buoras KOHABIpFbUIApPBIHA KOWBUIATHIH KANIBI TajanTap, METAaHTEHKTETi aHa’poOTHl ImapTTap,
TEMIIEPATYPAIBIK PESKUMAL  YCTAy, KBIIKBUIABI-CUITUTIK TEMe-TeHIIK, KalHTa ©HACNCTIH KalJbIKTap
cumnaTTaMaiapbiHa KOWBUIATHIH TallalTap, OMOPEAKTOp JKYMBIC PEXKHMI, KOHCTPYKIHUSACHIHA KOWBLIATHIH
TajamnTap, Cy JKOHE Ta3 OTKI30CYIIUNK, METaHTeHK KOHCTPYKIMSHBIH TYPaKTHUIBIFBI, OaKbLIay-oJIIIey
Kypajgapbl, Onoraszipl >KHHAKTAy KyieciHe KOMbUIATBIH TalanTap Kejeci cTaHAapTTapMeH aHbIkTaisl [10-14]:
P 52808-2007 MemMCT. banamansl TexHosorusnap. buokanaplkTap 3HepreTukacel. TepMHHIEpP MEH
aapikTamManap, P 53790-2010 MemCT. bamamansl TexHOJoTHsIap. bHOKAIIBIKTap dHEpreTUKachl. bruoras
KOHIIBIPFBICHIHA KOMBIIATBIH KANIMBl TEXHHUKANBIK Tamantap, 14920-79 MemCT. Kyprak ra3. Kypammac
KYpaMblH aHBIKTay ofici. TeXHOJNOTUSIBIK peryiaMeHT. KaTThl TYPMBICTBIK KAJIJIBIKTAp IOJMTOHBIHAH
Ouorasnabl any. FeulbiMu-TexHUKAIBIK akmapaT 6emimi AKH, Mackey 1990, 22387.2-97 MemCT. Kykiprti
CyTET1 KoHE MEpKaITaH KYKIPTiH aHBIKTAY 9iCTepi.

Homuoicenep oicane onapovr mankwiaay

buoras camacein Oaranmayaa, cyOctpar KocmackiHaa oK3 Kypambl MeH OanfblH cyOCTpaTThIH Oip
TOHHAchIHa TmakkaHga CHy IIBIFBIMBI apachIHAAFbl, CyOCTpaTTHIK Kocmamarel 0K3 kypamer meH oK3 6ip
ToHHachiHa CH4 IIBIFBIMBI apachIHAAFBl ©3apa OaillaHbICHIH, COHAAW-aK METaH[Bl LIOFBIPIaHABIPY Ke3iHae
MeMOpaHaHbIH 6TIMILNIrHEe KBICBIMHBIH 9CEPiH 3€pTTeY YIIiH FHUIBIMHU TOKipHOenep Kypriziii.

JKana cy6cTpaTThIH Gip TOHHACBIHAH OHAIpiIreH Grorasmsl Memmepi 200 HM'/T CyOCTpaT apasbIFbIHAA
Gonansl. brorasna CH,-TiH KypaMbIHa Colikec MeTaHHBIH mbFbIMEL 130 HM® CHy/T cy6GeTpaT apaibiFblHaa
Oomaznpl. Temenne 2-kecteae OHoOra3ablH canajiblK KOPCETKIIITEP] KENTIpire .
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2-KecTe

I'a3abin canajbIK KepceTKimTepi

T"a3neIy camacel Ormuem Giprriri Moni
CH, [06.%] 58,2
CO, [06.%] 42.4
H,S [ ] 132
0, [06.%] 0,56

CH, mbIFpIMBIHA MOHCPIHACTI aMBIPMANIBUIBIKTAD CyOCTPATTHIK Kocmanapaarsl oK3 KypaMbIMeH
apakaThIHACHI XKaKCHl KopiHemi (2-cyp.). MeTaH NIBIFRIMBIHA TEXHOJOTHSIIBIK MTPOIIECTIH KE3CH ISPl CAaHBIHBIH
acepiH cyocTpaTTa 0K3 KypaMbIHBIH jKOFaphl MOHIEP] KATHICYBIMEH FaHa aHBIKTayFa O0JIa bl
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2-cypet. CyOcTpaT KocnaceiHaa oK3 Kypambl MeH OaFbIH CyOCTPaTTHIH
0ip TorHackIHa makkanna CH, IIBIFBIMBI apachIHIaFs! ©3apa OaitaHbIC

Erep ocwiran koceimma 1 T oK3 makkaHma MeTaHHBIH IIBIFBIMBI MEH CYOCTPaTTHIK Kocmanarbl 0K3
KypaMbl apachIHIarbl 0alTaHBICTBHI KapacThipcak, oHna 20 %-nan Oactanm oK3 KypaMbl Ke3iHIle METaHHBIH
WBIFBIMBL efayip eceni (3-cyp.). oK3-ubiH 15 %-Fa neifinri TemeH AeHreiaeri Kypambl Ke3iHAe MeTaH
IIBIFYJIBIH a3 Meiepi Oalikanaapl. MeTaHHBIH IIBIFY MOHJIEPIH CYOCTpPATTHI MaiaanaHy THIMJIUTITIHIH [IeTi
peTiHae KojmaHyra Ooyiafipl. AJjaiiia OChl MOHJEP HETI3IHIAC FaHa MyHIai OarayaylIblH MYMKIHIIT eTe
MIEKTEYTi.

5100 Lol
o 50
0 T T T T T )
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Cy0ctpar kocnacsiHaarbl 0K3 meamepi, % KM

3-cyper. Cy6eTparThik Kocnanarsl oK3 kypamer MmeH oK3 6ip TonHaceHa CHy
LIBIFBIMBI aPAChIHAAFbI ©3apa OaiaHbIC
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Ocpnaiia, MeMOpaHaNBbIK 9/IiciH MaiifanaHa OThIphIN, Ouorasasl gaspuaynsiH (CO,, H,S-tan Tazanay
MEH CaKTay >KOHE TYTHIHYIIBLIAPFA TapaTy VIIiH KCHiHHEH CBIFy MaKCaThIHAA KEITipy) MOCTYPIIl daiciMeH
CaJIBICTBIPFaH/ia, MBICANIbI, a0COPOLUAMEH KOHE aiCOpOIHUsIMEH, €Ieyill 3KOHOMHKAJIBIK THIMILIIK Oepe
anazsl [15].

KanapikTapasl aHa’poOTHI BIABIPATY apKbUIBI OHIIPUITeH Omorasz Kypambiaaa MeTtaH (<60 % (kein.))
xoHe keMiprek auokcuii (=40 % (kein.)) Oap. ['azmapna KyKipTTi CyTeK, aMMHUak, cy Oymapbl 0ap; OHBIH
XKBITy OHIIpy Kabineri Tomen 19,5-19,8 MJIx/m’. [a3pl TasapTy %oHe KenTipyaeH keitin CH, Memmepi
98 % (kei1.) KeM GonMaysl THiC (KbLTy eHipy Kabineti 33,0 MJIx/m’-Tan keM emec), H,S KOHIEHTpaIHsCHI
(3-5)*4*10*% (3,5 mun"') acmaysl Tric. ITporecTi yilbIMIaCTEIPYIbIH OGipHelIe HycKamaphl 6ap, ONapiIbIH
OPKAMCHICHI YIIIH KaKETTI MeMOpaHalIbIK OCTIH aHBIKTAY, OJIap/IbIH OPKANCHICHI YIIIIH KaKETTI MeMOpaHaiap
OCTiH, CBIFyFa JKYMCAJIaThIH IIBIFBIHAAPABI, 9P TYPJIi Jkarmaiinapaa (KeIChIM, OOl ally caThuiap CaHbI JKOHE
perukim Oap cyibangapia perUpPKYISIHS Jopekeci) OacTamnkpl KOCHadaH METaHIbl OO ajdy JopeKeciH
anbikTakael. CH, OGemin amyablH KoFapbl JOPEKECIH €Ki caThLIbl CYJI0AChIH MalgalaHbIll, KOJ JKETKi3yre
Oomnazpl, Oipak oJ1 KaKeTTi MeMOpaHa OeTiH KoHEe SHEPIUs IIBIFBIHBIH apTThIpaabl. bacTankel ra3 OoibIHIIA
KOHJIBIPFBIHBIH ©31H 6Tey Mep3iMi 3 KbUIIaH a3 oHE Ta3apThUIATHIH OHOTa3[bIH JKYMCalIybl JKOFapblUIaFaH
caibpIH OyJI Mep3iM alTapibIKTal azasasl. bip caTeima 66y Ke3iH/Ie OTHIHABIK ra3/a MeTaHHBIH MOFBIPIaHybI
98 % (xemn.) aetiin xerexni. CaTbuiap caHBIH YIFAUTY apKbUIbI (KaCKaaThl PEKUMIIE KYMBIC icTey) OacTamnkbl
Oouorazman metannel — 90 %-ra neiiin jkoFaphl maiinangaHy JOpeKeciHe KOJI KeTKizyre 0oianbl. OpHHE,
TinTi ra3 GoiibIHIIA KOFAaphl jkyKTeMmeci (3540 M’/car) KesiHme MeMOpaHATBIK KOHABIPFBIHBI MaiianaHy
SKOHOMUKAJIBIK TYPFBIIAH THIMII.

JKyMbIc KBICBIMBIH TaHZay MeMOpaHalblK apHa KeAepriciHe OallaHBICTBl. OTIMAUTIKTIH KYMBIC
KBICEIMBIHA TOYCIIUIITIHIH aJdbIHFAaH TOKIPHOENIIK MOHIEpl Kejeci epekmenikrepai kepceremi (4-cyp.).
OTIMALIIK aNfallKbia KbIChIMFa OalIaHBICTBI KeOciemi, OipaK OyJI TOYENIUTK CBhI3BIKTHIK eMeC OOJIbII
TaObUIA/BI, COJaH KEHiH ic KY3iHIe TYpaKThl OOJIBIN KalaIbl.
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4-cypet. KbICBIMHBIH OTIMAUTIKKE OaliTaHBIChI

buoraz anmynplH JkoHe OHBI MeMOpaHAIBIK Ta3apTyJbIH TEXHOJOTHSCH JKOHE AarmapaTThIK-
TEXHOJIOTHSUTBIK, IIeIIiMAEP KacalblHAbl. brora3apl TepeH Ta3apTyra apHalIFaH jkKaHa KaOAbIKTapIbl jkacay
JKoHe O0ap 00JaThIH )kaOIBIKTap Ibl )KaHAPTY Ke3iHe NaiganaHyFa O0oNaThH arnapaTTapaslH KOHCTPYKTUBTIK
JKOHE PSKUMIIK IapaMETPJICPiH YThIM/IbI TaHAay OOMBIHIIA TOKIPUOETIK YCIHBICTAP JKAaCaJIIbI.

MemMmOpaHalbIK anmapaTThiH KOHCTPYKLHUACH «Innovative technology and energy» FouibiMu-eHIIpiCTIK
optansirb JKILIC HeriziHae ToKipHOETiK-0HEPKICINTIK CHIHAKTAH OTKI31IIi.

buorasner amy jkoHe OHBI MEMOpPaHAIBIK Ta3apTyIbIH YCHIHBIIFAH MEeMOpaHAIBIK ammaparrap THIMIII
KOHCTPYKITUSUIAPBI, TEXHOJOTHACH MEH amllapaTThIK-TEXHOJOTHSUIBIK IrerrimMaepi «Innovative technology
and energy» FouteiMu-ennipictik opransirsn KIIC-ne enaipyre kadbuiganasl. buoras KOHABIPFBICH Keneci
TOPTIIIIEH XYMBIC icTeimi (5-cyp.).
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5-cypet. KOHIBIPFBI )KYMBICBIHBIH TEXHOJIOTHSUTBIK, CYIT0ACHI

@depMeHTTEY BIABICBIHIA CYOCTpaT TUICTI TYHIBIPY YaKbIThIHAH KEHIH KYHWbUTY KYPBUIFBICHI apKbLIbI
MAaccaHbl KOChIMIIA AIIBITY ChIMBIMIBLIBIFEI Kedin Tyceai. KoceiMIla ambiTyra apHanFaH ChIHBIMABUIBIKTAH
CyOCTpaTTBIH 3re e bIABICTapJaH TOMEH TYpaThiH (DepPMEHTTENETiH Macca KaJIBIKTap KoMMallapblHa KeJlim-
TYCyl1 YIIiH THICTI KJIamaHaapAsl ary Kepek.

CyOcTpar BIOBICTapFa O3MITIHEH KYWBUTAIbI, COPFRIMEH akmay Tananm eriumMetrimi. Coyr mpuHITHI
OolibIHIIa MacCaHbIH KOCBIMIIIA AalIBITYFa HEMece MaTepHajiblH KolMalaH KaObuigay BLABICHIHA Oepy
KYMBIC ICTEeWAl, OJ1 )KaKTaH MaccaHbl (EpPMEHTTEY BIABICBIHA COPFBI KOMEriMeH XykTeyre Oomazapl. Koiima
BIABICBIHBIH Oipeyi CypieM MaccachlHaH OeNiHEeTiH CypJieM MIBIPEIH KaOBUIAAy BIABICHI PETiHIE
naiinanansitagsl. KoiiMa bIABICHIHBIH KaObUIIAY BIABICHIMEH OalIaHBICTBI OOy apKachIHIA SHEPreTUKAIIBIK
olleyeTKe ue, CYpJieM LIBIPBIHBIH a3 MeJIIIEep/e MaCCaHbIH alllbITy MpOoLeciHae Konaanyra 6omaasl. COHBIMEH
KaTap KaObUIAAy BIIBICBIHAH MaTepHalIbl KOCBIMIIA AIIBITyFa apHAJFaH CHIMBIMABLIBIKKA JKYKTEYAl iCKe
aceIpyra 0oJabl.

®DepMeHTTeY BIIBICHIHIA MacCcaHbl apallacThIpy OaThIPMaibl MUKCED JKOHE KaJlaKIIabl apaiacThIPFBIII
KOMeriMeH icKe achlpbulafibl. KochbIMIla amibITyFa apHaJFaH ChIMBIMIBUIBIKKA a3alThUIFAH KyaTbl Oap
KOHCTPYKTHBTI ~Typlleé YKcac KaJakulajbl apajacThIPFbILI, COHAal-aKk (EepMEHTTEY  bLABICBIHIA
naiiianaHplUIaThIH apaNacTHIPFBINIKA YKcac 0aThIpMalibl apajlacTHIPFBILII OpPHATHUIATHIH O0Masl. OHAIpiITeH
Ouoraspl cakTay KOc KaOaTTbl IUICHKaIbl KaObIH acThIHIA KOCHIMILA alllBITyFa apHaliFaH BIABICTA JKY3ere
achIpblIabL.

Konnsipreinapaa eHaipisieTin TazapTeUlFad ra3 Oipaeil kypamel Oap mertanra (CHy) me. Ipi kapa man
KOoH OOKIIECiHiH JKOHE TaybIK CAHFBIPBIFBI KaTTHl TYHIpJEpiHiH YJKeH yieci 6ap cyOcTpaTThl KocHajiapAabl
naiinananyra OaiinmaneicTel 59 % neHreitinme CH,; KypaMbIHBIH OpTalia MoHIHE KOJDKETKi3yre Ooajbl.
Kewmipxpimkpur ra3eiasiH (CO,) yieci opkamranna CH, yiecineH ToMeH.

CyOcTpaTTap Kocmamapbl eleyil Mail >KoHe aKkybl3 Oap Meiliepre ue emec, ojap blabIpay Ke3iHge
kypambinaa CH4-ThIH KOFapbl MoHAEpiHe oKeneTiH eni. ['a3 kocnanapeian CO, xone H,S Tanramap Oenin
aJTy YIIiH ITOJIMMEPIIK-aCCUMETPISUTBIK MeMOpaHaIap bl Maijaanabl.

Temenneri 3-kecTene mapya KOKalbIFbl YIIiH OHEPKICINTIK ayKbIMa SHAIPYTre apHaJlFaH 93ipJeHIeH
XKOHE KaObUIJaHFaH OHMOTa3 KOHABIPFBUIAPBIHBIH TEXHHUKAJBIK CHUIATTamMalapbl KepceTireH. 4-kecrene
KYpaMIBIK CHITaTTaMajapbl aHBIKTAJIFaH. S-KecTele CyOCTpaTThIH OpTallla camachl KeNTipiiareH. 6 jkoHe 7-
KecTeJep/ie I'a3 CallaChIHbIH )KOHE OHBIH LIBIFBIMbI TapaMeTpIiepl KOPCETIITEH.

3-kKecTe
Buoras KOHABIPFHIIAPBIHBIH TEXHUKAJIBIK CHIATTAMAJIAPBI
Onmemaepi Omnmem GipikTepi 1 caTel 2 caThl Bbapabirst
1 2 3 4 5
Peakrop xenemi [M’] 1000 1500 2500
JKymeIc keneMi [M’] 1000 1400 2400
Buikriri / eni 0,40 0,35
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1 2 3 4 5

Temneparypa [°C] 53 41

pH 7,5 7,7

YKana cybcTpar [T/xyH] 22,5 22,5

1 caThLAaFb! PeUUPKYIALUS [T/xyH] 0,2

Kyro [T/xyH] 20

Broxs cyocTpar [KFOK3/(M3)K¥M. aiiH. KyH)] 4.5 0,0 1,9

BRrox30apIbIrst [KFOK3/(M3)K¥M. aiiH. KyH)] 4,5 1,0

TyHOBIPY YaKbITHI [a] 35 65 85

K3k mipity [%] 68 39 81

CH, engnipy [HM3CH4/(M3 M3>K¥M. 1,75 04 0,9

aiiH. KyH)]

Buorazns! enzipy [av’ BG/(M%yM. aiiH. KyH)] 3,12 0,72 1,8

4-xecTe
KypaMabIk cunatramMagapsl
OmmeMaepi Ommem GipiikTepi 1-caTsl 2-caThbl

K3 [Y%KM] 8,2 5,8

oK3 (K3) [%KM] 6,8 4,5

NH,-N [kr/T] 2,0 2,5

Noowm, N [kr/T] 42 4,0

PO4-P [xr/T] 0,80 0,89

K [kr/T] 4,1 3,8

Cipke KpINTKBUIBIHBIH 0ajlaMachl [r/T] 2556 335

FOS/TAC 0,82 0,34
S5-xecTe

CyOcTpaTThiH OpTalla canachl

K3 20 % CM NH4-N 1,5 kr/T

oK3 18 % CM Noow, N 4.5 xr/t

XIIK 239 kr/t PO,-P 1,37 kr/t
6-xecTe

I'a3nsl eHaipy. I'a3 canachl

58,9 06. % CH, 0,10 06. % 0,

38,6 00. % CO, 46 ppm H,S
7-xecTe

I'a31bIH IIBIFEIMBI
I"a3abIH MIBIFBIMBI Buorasapig e HM3CH4

CyOcTpaTThiH | TOHHACKIHIA 157 83

1T 0K3 858 455

1T XIIK 661 350

Buoraz 58,9 % (kemn.) meran >xoHe 38,6 % (Kei.) KOMIpKBIIKBUI Ta3blH Kypaiabl. XKelmy eHIipy

Kaoineti 21,2 MI[)K/M3—Ka TEH.

Tasaprynan keitin 6uoras 98 % (xen.) CH, kypaiinsl. H,S xonuentpammscsr (3)¥10—*% (3-5 muu™)
teH Gomazpl. XKbuty eHmipy kabimeri 36,0 MJDKk/M’-Ka TeH. 6-CypeTTe KOPCETLIreHIeH, Ta3apTyIbIH eKi

CaThIJIbI c¥n6acm Y CBIHBLIIABI.
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Bacranke! ras

’ 0,6 MIIa ———>| OTBIHABIK Ta3
0,06 MIIa
0.6 Mlla . [lepmeat
0,06 MIla ’

6-cypet. bruorasapiH Ta3apTyIbIH €Ki CATBUIBI CYJIOACHI

Bacrankpl ra3 OOHbIHIIIA KOHABIPFBIHBIH ©31H 6Tey Mep3iMi 1,5 KbUIIbl KYpau b,

Bacranke! arbIHHBIH KbICBIMEI 0,6 MI1a;

Bacranks! 6uoras GoiibIHIIa sKyKTeMe 360 M/car.

Mem6pananbiH Kaxerti 6eti 120 M.

KoHIBIPFBIHBIH KYMBIC icTey yakbIThl 8000 car/>Kbll.

MemOpananaps! naiganany Mep3imi 3 KbLl.

Oueprus 55 kBT.

Mertannp! Oedin aimy gopexeci 98 % (xei.).

a3 Ta3apTyablH <«CKWHAKTayIIbl» JKyHesdepiHe KaparaHzna (OelceHIipiireH Kemip, HOH aiMacy
mraeipapsl T.0.), MeMOpaHa e3iHiH iliHAe KocnaaapAbl )KUHAKTaMalabl, Oy OJIapJblH Ta3apThUIFaH Ta3Fa
TYCy MYMKIHAITIH OONABIpMaibl. ¥ CTaNBIHATHEIH OOJIICKTePAiH omeMi MeMOpaHaHBIH KYPBUIBIMBIMCH
AHBIKTAIA]IBI, SFHA OHBIH KEYEKTEepi oJIeMiMeH.

JKabapIkTapasl TeK TOKTaMCBI3 )KOHE JKapaM/bl Maiiianany Ka0AbIKTapAbIH OCriIeHTeH KyaThlH TOJIBIK
JepIiK naigananyra MyMKiHIiK Oepeni. COHbIMEH KaTap »Kajlbl KyaTThl MaiiAaidaHyIbIH XKOFaphl yieci 6ap
JKaOBIKTapAbl KEHIHHEH KOJIIaHy YIIIH HEri3 peTiHjae, jK00ablK KyaTThUIbIFbIHA COMKEC KeJeTiH Ouoras
KOH/IBIPFBICBIHBIH OJIILIEMIEPiH AYPHIC TaHAAY OOJBIN TaObLIaAbI.

Ocbl  3epTTey HOTIDKENEpI  KOpCeTKeHAeW, Ouorasabl eHIIpY OSKOHOMHKAIBIK  TYPFBIIAH
ayBUIIAPYalIbUIBIFBIHBIH  THIMAI cajlackl  OONBIN  TaObUIAABI, erep /A€ KOHABIPFBIHBI TEXHUKAJIBIK
KaMCBI3IaHJBbIPy JKOHE OHBl TMaiilalaHy TOCUTl OHTAMNIBI TypAe cyOCTpaTTapIblH —KYPBUIBIMIBIK
KacHeTTepiMeH ColKecTeHIIpisice, ajl OHBIH OpHAlacy >kepi OmomaccaMeH THiMJI KaMTaMachl3 €Tyl eckepe
OTBIPBII TAHJAJICA YKOHE OHIIPIITEH ra3zbl YTHIMIBI UTepyre MyMKiH/IK Oepce. COHbIMEH Oipre IIbIFBIHBI a3
00J1aThIH CyOCTpaTTapablH OOJIybIMEH KaTap, €H alIbIMEH »aOJbIKTapAblH kvl OY3bUIybIHA OciiM emec,
cyOcTpaT KyaThlH TONBIK Maiiiajany, COHAal-aK KOHABIPFBIHBI TOJIBIFBIMEH OHTAMIIBI )KYKTEY 9KOHOMHUKAIIBIK
TabbIC KinTi 6onbin TalObUIagbl. KenrereH canmanapia >kKyHeHiH THIMIL KYMBIC ICTEYyiH KaMTaMachl3 €TEeTiH
JKOHE JKOFaphl Maija ajayra MyMKIHIIK OepeTiH eIey KaKcapTyJiap »*acayra 00J1abl.

Kopvimuinowbt

JKabapikrapas! naiganany Ke3iHae *kui Oy3buTyra OeifiM eMecTiri koHe JYPHIC KYMBIC iCTEYMEH Katap,
KOJIZIAaHBUIATBIH CyOCTpaTTapblH SHEPreTHKAIBIK KyaThIH THIMAI MaiiianaHy YJIKeH MaHbI3Fa ue. bopinen
OYpBIH, TYHIBIPY YaKbITBIHBIH CaJIBICTBIPMAIIBI JKOFAPhl €MEC KOPCETKIMIl jKoHEe Oi1p CaThLIbl TEXHOIOTUSIIBIK
nporeci Oap >kabApIKTapAa CyOCTpaTThl MaijanaHyIblH TOMEH KepceTKimn Oailkamanel, Oyl amibITy
KaJIJBIKTApbIH alIbIK TYPAE CaKTay Ke3iHIe >KaFbIMCHI3 JKOHE KIMMAaTKa Kepi ocep CTeTiH MeTaHHBIH
IIBIFAPBUTYbIHA OKETE]I].

CyOcTpaTThl angslH aja eHAey eceOiHeH OHBIH INipyl XbUIIAMIATBUIFAH HEMece KOHIBIPFhIOa Tas3
OTKI30CHUTIH >KaOBIHBIMEH >Ka0JBIKTAJIFaH, allbITy KaJABIKTAPhl YIIiH KOWMAa BIABICHI OOJIFaH XaraainaH
0acka, MiHIETTI TYp/Je TYHIBIPY YaKbITBIHBIH TOMCH MOHACPIHCH ANIIAKTAY KaXKeT.

Konapipreiab! xo0anay Ke3iHae KoHI aynapy KaKeT COTTep, Te >KOFaphbl YJHEPreTHKAIBIK KyaThl 0ap
cyOcTparTapapl Maiigaiany Ke3iHae onapAblH Oap OOMYBIH jkoHE KYHBIH Oaranay >KeTKITIKTI CeHIMIUTIKIIeH
alKBIHIATATEIH 00Ta Ikl J)KOHE 1€ Y3aK MEP3iMIi yaKbITKA.
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Kabapikrapasiy skui Oy3bUTybIHA OCiiM €MECTIri >KoHE MYPBIC KYMBICBHIMEH KaTrap, NaiganaHbUIaThIH
CyOCTpaTTap/blH DJHEPreTUKANBIK KyaThlH THIMJI TaiianaHy YVIKeH MaHbI3¥a He OOJbII TaObUIIHI.
MeTaHHBIH TIBIFBIMBIH, 3JIEKTP SHEPTHUACHIH MEHIIIKTI OHAIPUTYiH, COHmal-aK (hepMEHTTEY MacCCACBHIHBIH
KaJABIKTapbIHIa KaNbIK Ta3 oJiEyeTiH ecenTey HOTIDKENepl KOPCEeTKeHIEeH, CcyOCcTparTsl TYHIABIPY
YaKBITBIHBIH IIaMachl OHBI TOJBIFEIMEH MalmanaHyIbIH €H MaHBI3IbI JKOHE IIENIyII KOPCeTKIlI eKeHIri
KOPCETIIII.

a3 Ta3apTyablH <«CKWHAKTAayIIBl» JKyHesdepiHe KaparaHna (OelceHIipiireH Kemip, HOH aiMacy
maeipiapsl T.0.) MemOpaHa e3iHiH iliHAe Kocmaiapabl KMHAKTaMalabl, Oyl oJapAblH Ta3apThUIFaH rasfa
TYCy MYMKIHAITIH OONABIpMaibl. ¥ CTaIBIHATHEIH OOJNIEKTePAiH omeMi MeMOpaHaHBIH KYPBUIBIMBIMCH
AHBIKTAJIIBI, SIFHA OHBIH KEYEKTEpl OJIIeMIMEH.

MeMOpaHaNBIK anmapaTTapAblH THIMJI JKYMBIC ICTEyl YIIiH Ta3 KOCHACBIHBIH ANJbIH aja eHACYiH
MeMOpaHaIBIK Ta3apTy KOHABIPFBUIAPBIHA OHBI TIKEJIEH Oepy aimaplHa KYPrizy KaxkeT. ['a3mapabl Kenrtipyre
apHAJIFaH anmapaTTapabl, )KOFaphl THIMIII CeMapaTop JKOHE CY3TiHI OpHATY KaKeT.
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K.H. Kaitnosa, M.U. Caraes, A.B. I'apabamxuy, C.H. Pemtox

TexHo/10rUsl MOJIy4YeHUs] BLICOKOKOHIIEHTPUPOBAHHOIO MeTaHa U3 fuorasa

B crarbe npencraBieHsl TEXHOJIOTHS U alllapaTypHO-TEXHOJIOTHUECKUE PEIICHHS ITOydeH s Onora3a 1 ero
MeMOpaHHO# ouncTky. OmnpeneneHsl B3aUMOCBsA3b MeXIy conepkanneM oCB B cyOcTpaTHOi cMecH M BBIXO-
oM CH, Ha olHY TOHHY CBeXero cydcrpata, MexIy coaepkanueM oCB B cyOcTpaTHOH cMecH U BBIXOJOM
CH,4 Ha oany Tonny oCB. IToka3zaHo BiIMSHUE NaBJICHHS HAa NPOHHLAEMOCTh MEMOpPaH MPU KOHLEHTPUPOBa-
HMU MeTaHa. J[aHbl TEXHUYECKUE MTapaMeTpbl OMOra30BOi YCTAHOBKM, COCTABHBIC XapaKTEPHCTUKH, CPEIHEES
Ka4ecTBO cyOcTpara, KauyecTBO M BBIXOJ raza. OTpaboTaHa IBYXCTyleHuYaTas cxeMa O4HMCTKH Ouorasa. Pe-
3yJIBTAThl JaHHOTO HCCIIEAOBAHMS, OIUEPKHYTO aBTOPAMH, OKa3bIBAIOT, YTO MIPOU3BOJCTBO OHOrasa mpen-
cTaBisieT coO0H BEITOAHYIO C SKOHOMUUECKOH TOUKH 3PEHUSI OTPACiIb CENBECKOTO XO3SHCTBA.
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Zh.N. Kaipova, M.I. Sataev, A.V. Garabadzhiu, S.N. Redyuk

Technology of obtaining highly concentrated methane from biogas

Developed the technology and hardware technology solutions of biogas and their membrane cleaning. To de-
termine the relationship between the content of 0TS in the substrate mixture and the release of CH,4 per ton of
fresh substrate, between the content of 0TS in the substrate mixture and the release of CH,4 per ton of 0TS, the
effect of pressure on the permeability of membranes in concentration of methane, the technical parameters of
a biogas plant, component characteristics, the average quality substrate, and the quality of the output gas. It
worked out a two-stage biogas purification scheme. The results of this study show that biogas production is
profitable from the economic point of view, agriculture sector.
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The cryoconservation of seed materials of Serratula kirghisorum

Seed germination and viability of seed material of Serratula kirghisorum of various methods of
cryoconservation are studied; influence of a container, a method of freezing and defrosting, application of
cryoprotectors is defined. The best indicators have been received at use of glycerin as cryoprotector, plastic
test tubes. Thawing of seed material needed to be carried out quickly with application of a hot water bath. The
biology of germination of seed material at various methods of cryodeposition is studied. Essential distinctions
in biology germination of seeds after a cryopreservation aren't revealed. The sprout passed all phases of de-
velopment; the sizes of the main parts of sprout had not considerable differences. After freezing in liquid ni-
trogen passing by a sprout of phases of development happened slightly quicker, on average for one day, be-
sides sprouts were more viable and strong. All results testified about safety of a cryopreservation for a seed
germ, and allowed to use this method for preservation of seed material during creation of a collection of en-
demic plants’ seeds.

Key words: seed material, storage, cryoconservation, liquid nitrogen, endemic plant, Serratula kirghisorum.

The deep freezing of seeds is considered one of perspective methods of storage of plant genomes (until
the temperature of liquid nitrogen), that theoretically allows to keep viability and genetic full value of seed
material unlimited time. However, it is important to optimize conditions of introduction of a species to a col-
lection as much as possible to save the available viability of seed material. The various factors exert impact
on safety of viability of seeds: freezing speed, thawing speed, humidity of seeds, existence of a
cryoprotectors and even container [1-3].

The method of deep freezing of seed materials of Serratula kirghisorum was not applied, the tolerance
of seeds to storage at ultralow temperatures was not studied.

The aim of present research was the choice of optimum conditions of cryostorage of seed material of
the endemic ecdysterone-containing plant.

Methodology

Object of research was the seed materials of Serratula kirgisorum 1ljin, Asteraceae family. Serratula
kirgisorum is perennial grassy plant, 10-40 cm high. Plant stalk is single, simple, direct, ridge, almost naked,
with the leaf in the top part. Leaves from below are more pale, naked, only on a border with dense short eye-
lashes; radical and lower stem leaves and are oval or extended, short and petiole, almost lira-shaped, gear, sel-
dom plumose and separate; stem leaves are sedentary, lira-shaped or plumose and separate; top leaves are often
un-separable, lanceolate and linear, small by size. The basket is single; spathe is 12—15 mm long and 10-20
mm wide, greenish-golden, naked or a little ragged; external leaves are oval, middle leaves of flower basket are
wide — lanceolate with tenon 1-3 mm, on the top are pale-brown, with streaks, internal leaves have on a top
short trichomes. The receptacle is setaceous. This species grows on salty and clay-stone steppe of desert regions
of Kazakhstan and in Mountains Altai, Tarbagatai and Dzhungar Alatau. Endemic of Kazkahstan [4—6].

Research of viability and energy of seed germination is carried out according to M.S.Zorina and
S.P.Kabanov [7], M.V.Maltseva's methodical instructions [8].

In vitro seeds are couched in Petri's dishes in 4-fold frequency on 2 layers of the filter paper moistened
with the distilled water. Petri's dishes with seed material placed in the climatic cell at a temperature +24 °C.
For experiments seeds didn't select specially, rejected only damaged, with the changed coloring or empty.

Statistical processing of results was conducted by N.L.Udolskaya's technique [9].

Freezing of seeds was carried out by two ways. Seeds gradually cooled up to the temperature — 48—
50 °C in the freezer Sanyo Medikal Freezer, the MDF model — U 442 (T), with a two-level method with an
initial interval of 1-2 °C of half an hour up to the temperature of -30 °C. In the second step of cooling the
speed of freezing was increased to 4—5 °C in half an hour and brought to temperature of -50 °C, after that
seeds placed in big cryotanks on storage in nitrogen vapors at the temperature 183—185 °C [10]. Besides used
fast freezing by immersion of seeds in various containers directly in liquid nitrogen with temperature —
196 °C, as a cryoprotector was used glycerin and 10 % water solution of sucrose.
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Results and discussion

The series of experiments on freezing of seed material of the studied species has been carried out. Seeds
of Serratula kirghisorum in various container: fabric sacks, plastic test tubes (cryotest tubes of the Nunc
brand), envelopes from a foil, immersed in liquid nitrogen (-196 °C). Thawing of seeds was carried out in
various ways — slowly, at the room temperature; quickly, on a water bath with a temperature of 80 °C; ap-
plied crops with a two-day delay after thawing on air.

Initial viability of seed material was 71,77+0,6 %, energy of germination was 36,06+0,7 %.

Literary data demonstrated that the container in which objects immerse in nitrogen exerts impact on
safety of biological material. In experiment we used a foil, plastic test tubes and a container from fabric (Fig. 1).
The best degree of safety of viability and energy of germination was shown by the seeds frozen in plastic test
tubes — 75,75+2 %. Using of a container from a foil and fabric led to decrease in preservation of viability of
seeds 56 % and 53 % accordantly, that was 78 % and 77 % of initial viability of seeds. Thus, for
cryodeposition of seeds of Serratula kirghisorum we recommended to use plastic test tubes.
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Figure 1. Dependence of preservation of viability of seeds of Serratula kirghisorum
on the container used at fast freezing

energy of germination

At introduction of biological material in genetic bank it is necessary to optimize the mode of thawing of
objects. We have studied degree of safety of viability of seeds of Serratula kirghisorum after fast freezing by
immersion in liquid nitrogen and various ways of thawing — slow at the room temperature, fast on a water
bath (Fig. 2).

It is defined that the best way of thawing for seeds of Serratula kirghisorum was fast defrosting on the
water bath, viability at the same time has made 86,8 % that above, than in control variant for 15 %, and
above variant with slow thawing for 10 %. In spite of the fact that the difference was not really considerable,
we recommended to use for a cryopreservation of seeds of this species a plastic container and fast defrosting,
because during long-term deposition it was important to keep viability of seed material as much as possible.
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Figure 2. Preservation of viability of seeds of Serratula kirghisorum
after a cryopreservation and fast thawing
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During contacted our researches we have used the method of program freezing mastered at the All-
Russian Research Institute of Plant Growing of N.I.Vavilov (Saint Petersburg). Seed material was exposed to
two-level freezing — slowly to -30 °C and -50 °C, then quickly immersing in vapors of liquid nitrogen at a
temperature of -183—185 °C. Defrosting of seeds was carried out slowly at the room temperature. The re-
ceived results (Fig. 3) have shown that all three options of experiment have led to decrease in viability of
seed material. However, the best of the received indicators were cooling to — 50 °C without immersion in
nitrogen vapors. These results demonstrated that there was no full exit of intracellular free water and at deep
freezing the ice crystals damaging a germ are formed.
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A — Cooling to -30 °C, immersion in liquid nitrogen; B — Cooling to -50 °C, immersion in liquid nitrogen;
C — Cooling to -50 °C

Figure 3. Preservation of indicators of germination of seeds of Serratula kirghisorum after two-level freezing

In spite of the fact that seeds of Serratula kirghisorum have low humidity and belong to orthodox group,
extent of preservation of viability of seeds at fast freezing in cryoprotectors has been studied (Fig. 4, 5). Thaw-
ing was carried out by two ways — at the room temperature — slow and fast — on a hot water bath.

100

80
% 60
40
20

0

Control Slow thawing Fast thawing

I:l energy of germination - seed germination

Figure 4. Influence of glycerin on preservation of survival of seeds at cryostorage
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Figure 5. Influence of 10 % solution of sucrose on preservation of survival of seeds at cryostorage
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Use of glycerin as a cryoprotector has considerably increased viability of seeds and seed germination.
So, seed germination after fast thawing (cryoconservation in glycerin) was 88,25 %, that was 122 % from
initial viability. After slow thawing growth indicators were decreased until 48,8 %, that one more time em-
phasized the fact about fast thawing in water bath of seed of Serratula kirghisorum. Using sucrose solution
as acryoprotector with concentration of 10 % was not led to bigger preservation of viability of seeds. The
solution of sucrose did not interfere for formation of ice which led to damage of a germ.

Dynamics of germination of seed material was interested — whether there were changes of this indica-
tor after deep freezing. The comparative analysis of germination of seeds in control, after fast freezing and
freezing with a cryoprotector was carried out (Fig. 6).
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Figure 6. Comparison of dynamics of germination of seed material
of Serratula kirghisorum in various options of a cryoconservation

Seeds, which have been subjected to a deep freezing without cryoprotector, have shown preservation of
initial viability; however there were less amicable germination of biological material. The seed material fro-
zen with a cryoprotector has higher rates of viability, above than initial, and character of a curve hasn't
changed, germination was amicable.

The biology of germination of the seed material of Serratula kirghisorum in normal conditions and after
cryostorage has been studied. Beginning of shoots of seeds was observed for 3 days, for the 4™ days on dried
part of a seed there appeared the white germinal root 2,5 mm long and 1 mm wide, with well-expressed
rootcap. The appearance of a hypocotyl with white color was observed for the 5th day, by this time length of
the root made 89 mm, width was 1-1,5 mm. For the 7th day the hypocotyl of 14 mm long is slightly ex-
tended and took out cotyledonous leaves. For 10—11 days disclosure of cotyledonous leaves is observed, they
were lanceolate form, green color, and smooth, smooth-edged with well-expressed central vein. By this time
length of a root increased to 22-24 mm and to 1-1,5 mm wide, length of a hypocotyl of light green color
made 15-16 mm, to 1 mm in the diameter. For the 13th day of germination the sprout had the following pa-
rameters: sprout length was 55 mm, length of a root (white color with a brown shade) was 28 mm, diameter
of root was until 1 mm, diameter of a root neck was 2 mm, diameter of a hypocotyl was until 1,5-2 mm,
length of cotyledonous leaves was 12 mm, width of a cotyledonous leaf was 5 mm, length of a scape of
cotyledonous leaves was 4 mm (Fig. 7).

Essential distinctions in biology of seed germination after a cryopreservation were not revealed. The
sprout passed all phases of development; the sizes of the main parts of sprout had not considerable differ-
ences. After freezing in liquid nitrogen passing by a sprout of phases of development happened slightly
quicker, on average for one day, besides sprouts were more viable and strong. All results testified about safe-
ty of a cryopreservation for a seed germ, and allowed to use this method for preservation of seed material
during creation of a collection of endemic plants’ seeds.
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In general low and ultralow temperatures influence viability on seed towards increase that is obviously
connected with the fact that studied object belongs to orthodox seeds with organic type of rest, and also with
sharply continental climate.

On the basis of the conducted experiments we can make the conclusion that during introduction into
cryobank of genetic resources seeds of Serratula kirghisorum should be frozen with using of glycerin as a
cryoprotector and to apply fast defrosting on a hot water bath.

1 — emergence of a germinal root; 2 — appearance and lengthening of a hypocotyls;
3 — carrying out outside of cotyledonous leaves; 4 — disclosure of cotyledonous leaves

Figure 7. Biology of germination of Serratula kirghisorum

Scientific work is performed within the grant project of Committee of Science of Ministry Education
and Science of Republic of Kazakhstan «Studying of a current state of populations of endemic plants of the
Northern and the Central Kazakhstan and development of methods of preservation of genetic material»
(2015-2017 years).
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Serratula kirghisorum TYKbIMBIK MaTepHAJIAaPbIH MY31aTy apKbLIbI CAKTAY

Makanaza KpPHOKOHCEPBALMAHBIH Op TYpJi oficTepi apKbUIbl KbIPFBI3 TYHMEOAChIHBIH TYKBIMIBIK
MaTepHaIIapbIHBIH OHTILITIIT MEH TipIIiTiK KaOlIeTTIIir 3epTTeNni, bIABICTapIbIH Scepiiepi, My3aaTy XKoHe
epiTy omicTepi, KpHONPOTEKTOpiapibl MaiifanaHy aHbIKTaiAbl. KpHONPOTEKTOp peTiHAe IJMIEepPHHII,
IUIACTUKAJIBIK TYTIKTEPAI NaiijanaHy Ke3iH/e eH jKaKchl KOpCeTKIITep aablHabl. TYKbIMIBIK MaTepHaAapabl
epiTyni cy OyslHzIa (BaHHACBIH/A) XKBULIAM XKYpri3y Kaxer. Kpuonernonupneyaiy op Typii omicTepi apKbIIbI
TYKBIMJIBIK MaTepHaIIapAblH OHIN-ecy OHOIOTHsCH 3epTTeinni. KprHokoHcepBanusaaH KeliH TYKbIMAAPIbIH
OHil-ecy OHOJOTHACHIHAA afTapiibIKTall alblpMaIIbUIbIKTAp OaiikanMmaipl. OCKIH IaMyablH OapIibIK
CaTBICHIHAH OTEll, OpKEHHIH Heri3ri OeJIKTepiHIH eJmeMIepiHae alTapibIKTall aibIPMAIIBUIBIKTap KOK.
CyiibIK a30TTa My3/aTy/laH KeHiH eCKiHHIH JAaMy caThuIapbl OpPTa €CeMIeH Oip ToyJiKTe KbIIJaMbIpaK OTel,
COHBIMEH Kartap eckiniep Oipiiama eMipIieH xaHe MBIKThIpaK Keneai. OCBIHBIH OapIbIFbl TYKbIMHBIH YPBIFbI
YUIIH KPHOKOHCEPBAUMSHBIH KayICI3AIriH [oienfgelii KoHe CaKTayIblH OChl O[IiCiH TYKBIMIBIK
MaTepuaiIapabl SHIEMHK OCIMIIKTEpAIH TYKbIMIAPbIH KMHAKTAY YIIiH Nai1ananyra MYMKiHAIK Oepeni.

A.Ill. Tononosa, E.H. I'aBpunbkoBa, M.1O. Mmmyparosa,
C.V. Tneykenona, B.I'. Bepxyk, A.B. IlaBnos

Kpuocoxpanenue ceMeHHOTro matepuaJsa Serratula kirghisorum

M3ydeHs! BCXOXKECTh M KHU3HECIOCOOHOCTH CEMEHHOTO MaTepHaja CepIlyXyu KUPTU3CKOHM IPH Pa3IndHBIX Me-
TOJaX KPUOKOHCEPBAIWH, OIPE/eNICHO BIMSHUE Tapbl, METOA 3aMOPAKUBAHUS M Pa3MOPaXUBaHUS, IIPHMe-
HEHUsI KPHONIPOTEKTOpoB. Hammyumie mokasarenay, OTMEYEHO B cTaThe, OBUIN ITOJIYYeHBI IPH NPUMEHEHUN
IIIMIEPUHA KaK KPHOIPOTEKTOPa, MIIACTHKOBBIX NMPOOUPOK; OTTAMBAaHNE CEMEHHOTO MarepHaia HeoOX0AUMO
OBUIO IPOBOAUTH OBICTPO, C MPUMEHEHNUEM BOISHOM OaHu. M3ydyeHa Ouosnorus mpopacTaHus CEMEHHOTO Ma-
Tepuala IpU PA3IUYHBIX METOJAaX KpHOJeNoHMpoBaHUA. OIpEeneneHo, YTO CYIIECTBEHHBIX Pa3iv4uil B
OMOJIOTHH NPOPACTaHUU CEMSH II0CJIe KPHMOKOHCEPBALMM HE OOHApYKEHO. ABTOPAMH IOJYEPKHYTO, YTO
TIPOPOCTOK TIPOXOIMT Bce (ha3bl Pa3BUTHS; Pa3Mepbl OCHOBHBIX YacTeH Mmo0era 3HAYMTENIBHBIX OTIMYHI He
HMEIOT; [T0CIIe 3aMOPaXUBAHUS B JKHIKOM a30T€ IPOXOXKACHUE IIPOPOCTKOM (ha3 pa3BUTHS MPOUCXOMUT IyTh
ObIcTpee, B CpelHEM Ha OJHH CYTKH, KpOME TOTO, IIPOPOCTKH OoJee ’Ku3HecrocoOHbIe U Kpenkue. Bee 310,
OIIPENIEJICHO B CTaThe, CBHICTEILCTBYET O OE30IaCHOCTM KPUOKOHCEPBALMM NI 3apOABIIIa CEeMCHH U
HO3BOJISIET HCIIOJIb30BaTh JAaHHBI METOJ] COXPAHEHHMS CEMEHHOr0 Marepuaia HPH CO3JaHMH KOJUICKLUH
CEeMsIH 9HIEMUYHbIX PACTCHHH.
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HccaenoBanne npoueccoB BO3AeCTBUSI HAHOYACTHIL cepedpa
Ha (oTOOMOJIOTHYECKHE CBOMCTBA 3€JIEHOT0 JINCTA

B crarbe npencraBieHB pe3yIbTaThl MCCIIEIOBAHUS CIICKTPATIBHBIX XapaKTEPUCTUK 3€JICHBIX JINCTHEB KOM-
HaTHBIX PacTeHWUH, «00OTaICHHBIX)» HAaHOYACTHIAMH cepebpa. OTMEUeHOo, YTO pa3Mephl HAaHOYACTHI[ COOT-
BerctBoBay 80 HM, dopmMa — cdepudeckas. MccienoBaHns CIIEKTPOB MOTJIOMIEHUS B Juana3oHe 350—
650 HM TOKa3a1M, 9TO HAHOYACTHIIH! «BCTPOMIIMCHY B 00BbEeMe 3€JIeHOT0 JIMCTa. AHAIN3 CHEKTPOB ITOTJIONIe-
HHS, TOTYYSHHBIX TIPU H3MEPEHNH PAcTBOpa C HAHOYACTHIIAMU cepeOpa, TakKe MOATBEPIHII MOTyUSHHBIE Pe-
3ynbTaThl. OnpeneneHo, YTo MOJyYEHHbIC JaHHbIE MOTYT CIIOCOOCTBOBaTh MOHMMAHHUIO (POTOMPOIIECCOB B
6uonoruueckux oObekTax. [IpakTHdeckas 4yacTb 0OYyCIOBIEHA BO3MOXHOCTBIO CO3JAHHUS OMONOTMYECKHX
CEHCOPOB M OMOIATYHUKOB.

Knrouegvie cnosa: xnopoduii, HaHOYACTHIBI cepedpa, CIEKTPhl MOTJIOMICHHS, JTIOMHUHECIICHIIHS, 3€ICHBIC
JIMCTBsI, OMOCEHCOPEI, copOIws, abcopbums, uryopecreHnns, GpocdopecleHys, n3TydeHne, KBaHT CBETa,
¢dhotoH.

Beeoenue

HUccnenoanue GoTONpOIECCOB B3aMMO/ICHCTBYS HAHOYACTHII, BCTPOSHHBIX B Pa3JIUYHbIC MPUPOIHEIC
CTPYKTYPHBIE OpPTraHU3alluy, SBISETCS aKTyaJIbHOU 3anmaueii. MIHTepec 00yCIIOBIEH BO3MOXKHOCTBIO UX TPH-
MEHEHHS B TAKUX YCTPOICTBAxX, Kak OMOCEHCOPbI, OMOJATIYNKH U T.1.

OnuuM u3 Hambosee 3PPEKTUBHBIX METOOB, UCTIONB3YEMbIX MPH JTAHHBIX HCCICIOBAHUSIX, SBISACTCS
JIOMUHECIICHTHBINA. Vcnonp30BaHue JaHHOTO METOJ[a OOYCIIOBICHO BBICOKOW YYBCTBUTEIBHOCTHIO, d(h(dek-
TUBHOCTBIO ¥ HH()OPMATHBHOCTHIO TIOTY4aeMbIX JaHHBIX. K TOMY ke 9TO OJIUH U3 BUJIOB BHICOKOA(P(PEKTHB-
HOTO 0ECKOHTAKTHOTO MCCIIeIOBaHMs OPTaHIMYECKHX BEIIECTB.

B name#t pabote paccMOTPEHBI TTPOIECCHI TIOTJIOMICHUS ¥ (POTOCBEUCHUS 3€JICHBIX TUCThEB KOMHATHBIX
pacTeHHH, IPEABAPUTENBHO «00O0TaIIEeHHBIX)» HAaHOYACTHUIIAMU cepedpa.

CrnenyeT OTMETUTh, YTO B psjae padot [1-3] aBTOphI OTMEUAIOT, YTO HAHOYACTHIIBI cepedpa 00JamaoT
Han0oJee BBHICOKMMH YCHIUTEIHbHBIMA Ka4eCTBAMHU W ONTHYECKHMH XapaKTEPUCTUKAMU MO CPaBHEHUIO C
YaCcTHUIIAMU 30JI0Ta.

I]envio nanHOW pabOTHI SBISIETCS UCCIIEIOBaHNE POTOOHOIOTHYECKUX TPOILIECCOB B 3EJIEHBIX JIHCTHIX,
MpeIBapUTEIHHO «00OTaCHHBIX» HAHOYACTHIIAMH cepedpa.

U3BecTHO, 4TO XJIOPOGUIT — BEHIECTBO, Onarogaps KOTOPOMY PAacTEHUS MOTYT HCIOJIb30BaTh COJI-
HEYHYIO SHEPTHIO JUUISI CHHTe3a OpraHndeckux BemiecTB. OH ClIOCOOEH He TOJBKO MOTJIONIATh CBET, HO M HC-
nyckarh ero. OIHaKO MHTEHCHUBHOCTh IOJ00HOI0 CBEUYEHHUS OUYeHb cj1aba U He MOXKET ObITh IMPHMEHEHa Ha
npakTuke. [|Jis MOCTHKEHUS TOCTABJICHHOM IeJIM HaMU OBLIM 3aIlUIaHHMPOBAHBI U PEATIM30BAHbBI Cledyiouue
3adauu.

— pa3paboTaH IUTaH MPOBEACHUS dKCIIEPUMEHTAIBHBIX PadoT;

— IpOBeIeH 0030p JUTEPATYPHBIX JAHHBIX 0 UCCIICAYEMON TEMaTHKE;

— OCBOCHA TEXHUKA HCCIEIOBAHUS CIIEKTPATBHBIX CBOMCTB, B 9acTHOCTH CD — 46 11 m3MepeHus

CIIEKTPOB IOIJIOIICHHUS;
— OCBOCHBI OCHOBHBIE METOJIbI CHHTE3a HAHOYACTHI] — METOJ TypKeBHUa, OOPTUIPHUIHBIA METO, OHO-
CUHTE3 HAHOYACTHII,

— IIPOBEJICHBI CIIEKTPAILHO-TFIOMHUHECIICHTHBIC U3MEPCHUSI.

JltoMuHECTICHIINST BO3HUKACT MPH MPEOOPa30BaHUU B CBET YHEPIHU, TOTIIOMEHHON aTOMaMH, MOJICKY-
JIaMH FJTM MOHAMHU HEKOTOPBIX BemiecTB. Jlajexo He Bce BelecTBa ClIOCOOHBI aBaTh JIOMUHECIIeHIINI0. Yac-
THIBI JTIOMUHECIICHTHOTO BEI[ECTBA, MOTJIOTHUB JHEPTHI0, MPUXOAAT B 0C000€ BO30YXKICHHOE COCTOSHUE,
KOTOpOE JUTHTCS HEKOTOPOE, OOBIYHO OYEHBb HE3HAUMTEIBHOE, BpEMs, BO3BPAIIAsICH B MCXOIHOE, HOPMallb-
HOE€ COCTOSIHHE, BO30YKAEHHBIE YaCTUIBI OTAAIOT H30BITOK SHEPTUU B BUJAE CBETa — JIOMHUHEcHeHIH. He-
00X0IMMYIO JUIS BO3OYKJICHUSI CBEUCHHUSI DHEPTUIO0 MOKHO COOOIIUTH YaCTHIIAM JIFOMUHECIIEHTHOTO Bellle-
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CTBa pa3HBIMU MYTSIMH: MOKHO HAIpPaBUTh Ha HETO IO-
TOK CBETOBBIX JIy4ed, MOXXHO IOCTUTHYTH BO30YKIECHUS
YaCTHUIl yapaMH 3JIEKTPOHOB U T.II.

Jlo mocnenHero BpeMeHH OBLT WU3BECTCH OJUH BUII
JIFOMHHECIICHIIMK pacTeHuil — uryopectieHius. Diyo-
pECIICHIINS 3€NEHBIX pacTeHM OblIa OTKpHITa CTOKCOM.
B Hacrosiiiee BpeMsi HCCIICIOBAHUIO 3TOTO SBJICHHS TIO-
CBSIIIEHO 3HAYUTEIBHOE KONMYECTBO pabor [4, 5]. Ycra-
HOBJICHO, 4TO (IyopecupyeT XIopoduiut JucTbeB. Han-
0ojice WHTEHCHBHAsI Tojoca (IYOPECICHIINA JIHCTHEB
oOycnoBieHa xyopodumiom a (puc. 1) © UMeeT MakcH-
MyM TPUOTU3UTENHLHO TIpU 682 HM; KpoMe TOTo, 0OHApY-
JKEHBI 0oJsiee cirabdas moioca ¢ MaKCHMyMOM TIpH 656 HM,
o0ycioBieHHas XJopohwioM b, U JIBe ciaalble MOJIOCHI
oT xyiopopmuia a ¢ MakcumyMmoMm Tipu 740 uM u 812 HM.
®parMeHT, IpeACcTaBIeHHBINA Ha pUCyHKe 1, OBLT 3aMMCT-
BoBaH u3 https://ru.wikipedia.org/wiki/Xnopodumi.

WHTEHCUBHOCTh (DITYOPECIICHTHOTO M3ITyYeHHUS KU-
BBIX JIUCTHEB cocTaBisieT npubmusutensHo 0,1 % ot ko-
JIMYECTBA MOTJIOMEHHOTO CBETA; B pacTBOpax XJIOpodHII-
Jla WHTCHCUBHOCTH (DIIyOpeCUEeHIIM B JECATKA pa3
6ompiie. OCHOBHBIM CTUMYJIOM K HM3ydYeHHIO (iryopec-
LEeHIH ObUT0 yOeXKIeHNe, 9TO TIOJTyUYeHHbBIE JaHHbBIE MO-
TYT AaTh MPSAMbIC CBEACHUS O MEXaHH3ME HCIIOJIb30Ba-
HUS CBETOBOHM SHEPTUU PACTCHUSIMU NpH (POTOCUHTE3E.

CornacHo paboTam [4, 5] UMEIOTCSI OCHOBAHHS CUH-
TaTh, YTO HE3aBUCUMO OT JJIMHBI BOJIHBI MOIJIOIIAEMOT0 Pucynok 1. Xumunueckas cTpykTypa xsnopoduiuia
CBeTa BO30YXKJICHHAS MOJICKYJa XJIOpo(Uilia MpaKTHde-

CKM MTHOBEHHO TIEPEXOANT Ha 0oJee HU3KUH SHEPTeTUIECKHI YPOBEHb, COOTBETCTBYIOIIMI SHEPTHUU «Kpac-
HOTO0» KBaHTa. M3 3TOT0 COCTOSTHYS BO3MOYKHBI Pa3IUYHBIC ITyTH PEBPAIIECHUS SJHEPTUN BO30YKIEHUSI.

Ha ocHOBe NOMy4YeHHBIX Pe3yIbTATOB aBTOPHI JACNAIOT 3aKIIOYCHHE, YTO HAOII01aeMOe JUTUTEIIBHOE T10-
CJIECBEUEHME COIPSKEHO, IO KpaliHel Mepe, ¢ OJIHOW SH3MMATUYECKON XUMHUYECKON peakiuel u, clie/loBa-
TEITLHO, HE MOXXET OBITh OOBSICHEHO YHCTO (PHU3MUSCKUMH SBJICHHSIMH — 3aMEIJICHHON (uryopecrieHInen
unu pochopecueHIneH.

Jl1st 00BSCHEHUS TIOTYYCHHBIX PE3yJIbTAaTOB aBTOPHI JIEIAIOT MPEAIIOJIOKEHUE, YTO U B O0IIEH 1ienH pe-
aKuii (hOTOCHHTE3a HEKOTOPBIC M3 PAaHHUX PEaKIUi 00paTUMBI, BILIOThH JI0 BHICBEYHBAHUSI MOTJIOMEHHOTO
KBaHTa CBETA.

Memoouxa u mexnonoeus uzmepeHul

HayunsIii 1 npuKiIaHOM HHTEPEC K HAHOYACTHUIIAM cepedpa M3HAYaIbHO OB CBS3aH C BO3MOYKHOCTBIO
WX TIPUMEHEHHs B Ka4eCTBE BBHICOKOIMCIIEPCHOMN MOMJIOKKH ISl yCUJIICHHUS CHTHAlIA MOJIEKYJI OPTaHUYEeCKUX
COCIMHEHUH B CIIEKTPOCKOITUU KOMOMHAIIMOHHOTO paccestHus. [loMuMo 3T0T0, aHTHOAKTepHaIbHbIE Mpena-
paThl Ha OCHOBE KOJUIOMAHOTO cepedpa XOpOoIlo MposBIsUTA ce0si B MenuIiuHe. B HacTosiee Bpems U3BecT-
HO 00JIBIIIOE KOJIMYECTBO TPATUITMOHHBIX METOIOB TIOTYUEHUS HaHOJaCTHIl cepedpa [6].

B cBoeii paboTe MBI UCTIONB30BAN HAKOOJIEE IPOCTON METO/I TMOIYYCHUSI HAHOYACTHI] — TaK Ha3bIBae-
MBI METOJT «3eleHON XuMum» [7]. BeiOop maHHOro MeToqa OOYCIIOBICH €ro MPOCTOTON, TOCTYIMHOCTBIO, a
TaK)k€ OTCYTCTBHEM TOKCHYHBIX BO3JEHCTBHIA. JJaHHBIA METOI coueTaeT B cebe HEBBICOKYIO CTOMMOCTD HC-
XOJHBIX MaTeprajoB, ONOCOBMECTHMOCTh, HATMYHE MIPUPOTHOTO PEareHTa-BOCCTAHOBHUTEIS, TOBEPXHOCTHO
AKTUBHBIX BEIIECTB, KOTOPHIE UTPAIOT POJIb CTA0MIM3aTOPOB M KOMILIEKCOOOpa3oBaTesicii — BCE 3TO CIO-
COOCTBYET HOJIYUCHHIO «B OJHOM (hIaKOHE» CTAOMJIBHBIX HAHOYACTHII cepedpa.

HccnemoBanue CIEKTPOB IOMIIOIICHUS OCYIIECTBIUIOCh Ha crekTpodoromerpe Cd-46, KoTOpBIit
MpeIHA3HAYCH JIUISl U3MEepeHHs KO3 (UITMSHTOB MPOITyCKaHUS M MOTJIOMICHUS XKUIKUX U TBEPIBIX MPO3pad-
HBIX BelIecTB B o0nactu crekrpa ot 190 7o 1100 aMm.
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Pezynvmamut u ux obcyscoenue

B kauectBe 00BEKTOB ISl MCCIEOBAHUN HaMU OBUTH WCIOJIB30BaHBI JIUCThsI KOMHATHOTO PAacTEHUS.
Be10Op TOr0 MM HHOIO PacTeHHs OCYLISCTBJICH BH3YyalbHO. IIpM 3TOM YYHTHIBAIOCH OOIICHPU3HAHHOE
MHEHHUE, YTO HaHOOJBIIYI0 CTOMKOCTh K BO3/ICUCTBUSAM MMEIOT T€ PACTCHHUsI, JUII KOTOPBIX XapaKTepHa H3-
OBITOYHAS «BOISIHUCTOCTEY JIUCTHEB.

[TepBBIli YHKT peanu3yeMbIX 3aja4 ObUI CBS3aH C PEHICHHEM CIICAYIONIErO BOIPOCAa — HM3MEpPEHHE
CIICKTPOB IOTJIOIIEHHUS 3€JICHOr0 JucTa. JlaHHbIe HEOOXOAMMBI IS MACHTH(MUKALIMY TI0JI0C MOTJIOIICHHUS IS
TUTAHUPOBAHUS U peATU3allii JaTbHEUITUX padoT, CBA3aHHBIX C H3YYCHUEM (hOTOIFOMHHECIICHITHH.

3eNeHbIi TUCT MOCie BHEITHETO OCMOTpPA MOABEPTAIA OYNCTKE OT MBUTHA M APYTHX YACTHUIL IIyTEM TIPO-
MBIBKH TIOJI MPOTOYHOM BOJIOH, a 3aTeM MOJ CTpYyel NUCTUUIMPOBAHHOM BOABI. 3aTeM JAHHBINA JTUCT C MOMO-
IIBI0 METHOW CTYIKH IIPEeBpaIajics B KUIKYIO Maccy. [lomydeHHas Macca MporeKuBaiach 1, TaKUM o0pa-
30M, pACTBOP, HEOOXOIUMBIH JIJIsl HCCIICIOBAHUS CIICKTPOB MOTJIONICHNUS, OBUT TOTOB.
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Pucynok 2. CeKkTpsl NOTTIOUIEHUs] PACTBOPOB 3€JEHOrO JIUCTA
IIPY pa3HbIX KOHIIEHTpaNusIX XIopoduia

JJis McKiIIoueHHs MpoLeccoB arperanuy (00pa3oBaHUS CIOXKHBIX Map) Mbl W3HAYANBHO B OTACIBHOM
E€MKOCTH MOATOTOBHJIM PAacTBOp clIa0OW KOHIEHTpauuH. Perucrpaunus crekTpa MOTJIOMIEHUS IoKa3aia
(puc. 2, xpuBas 4), 4TO CIEKTP COCTOUT M3 JBYX OCHOBHBIX ITOJIOC TOTJIOUIeHUS B hruonetoBoit (420 HM) U
KkpacHo# (680 HM) 00acTsIX CIIEKTpa.

M3MeHeHne KOHIIEHTpAUK PacTBOpa MPUBOAMUT K POCTY HMIMPUHBI MoJioc morjomiennud. [Ipu stom Ha-
OJroJTacMble MAaKCUMYMBbI He cMeratores (puc. 2, kpusbie 1-3). [ToayueHHbIC HAMH CIIEKTPHI IOTIIOIICHUS
COBIIAJIN C pe3ybTaTaMy, UMEIOIIMMHUCS B IPYTUX JUTEPATypHBIX MCTOYHHMKAX [0, 7], 4TO MOATBEpXKAaeT
MPaBUIBHOCTh HAIIMX U3MEPEHHH.

Ha pucynke 3 mpencrasnensl GoTorpaduu moAroTOBIECHHBIX PACTBOPOB MPU Pa3IHYHBIX KOHIIEHTpA-
musIX xJjgopoduiuia. Bee uamepeHus MpoOBOMITICE C HCIIOIB30BAaHHEM CIICITUATBHBIX KIOBET.

Ha crnemyromem atare s3KkCiepuMEHTAIBHBIX pabOT Ha BEIOPAHHBIN IO BU3YyaIbHBIM HAOOICHHUSIM JIUCT
MBI «BXKUBJISUTH» HAaHOYACTHIBI cepebpa. Cama 1o cebe robast paboTa ¢ KUBBIM JINCTOM OKa3allach JIOBOJIb-
HO CIOXHOU 3amavedd. Ilepen HemocpeICTBEHHBIM BBHINOJIHEHHEM JAHHOTO 3Tana HaMU OBLIM MPOBENEHBI
«TeMIIepaTypHbIC UCTIBITAHUSY 3€JICHBIX JTUCTHbEB. BbIIO YCTaHOBIIEHO, YTO HarpeB JIMCTHEB B BOJHOU cpele
MO-pa3HOMY BIIMSIET HA JIUCThS Pa3HbIX BUAOB. B HEKOTOPHIX CiTydasx MpH BBIAEP)KKE B TEUEHUE OJHOTO Yaca
B CPaBHHUTEIIBHO HEBBICOKHX TeMmmepaTypax (2o 50 "C) THCTBS B MOCIEIYIONIEM TEPSUIN KHU3HECIIOCOGHOCTD.
B psize ciiydaeB HabII0aeTCst YCTOMUMBOCTD, BILIOTH 10 90—100 °C. 3eneHble THCTBS BHIOPAHHOTO HAMH
PACTEHHS COXPAHSUIH KU3HECTIOCOOHOCTH TIpH Harpese 10 50 °C.
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Pucynox 3. [IpuroToBiieHHBIE PaCTBOPHI P PA3HBIX KOHLEHTPAIMX XJIOPOpHUILIa

CrnenmyeT BKpaTIie IOSCHUTH CYyTh B HEOOXOIMMOCTb HAarpeBa JINCThEB. Jle7I0 B TOM, YTO MBI IIpeoa-
rajid, 4TO MOJO0HO YETOBEUECKOM KOKE HArpeB MPHUBEACT K PACIIMPEHUIO MOP 3€JICHOTo JucTa. [Ipu 3ToM,
€CJIM caM JIUCT OYyJeT PacIoIOKEH B PacTBOpe ¢ HaHOYACTUIAMH cepedpa (rmopsaka 80 HaHOMETPOB), TO
CYIIECTBYET BEPOSTHOCTh TOTO, YTO YACTHUIIBI «IIPOHUKHYT» B 00pa30BaBIIMECS MOPBI U OCTaHYTCsA TaMm. B
MOCIIEAYIOMIEM OXHUAATIOCh, UYTO C1a00e JIFOMUHECIIEHTHOE U3TYyYeHNE CAMUX JINCTHEB MOXKET OBITh YCHIIEHO
HaHOYACTHIIAMH cepedpa.

Takum 00pa3zom, TeMIepaTypHbI HATPEB JUCTHEB MOKA3aJl, YTO XKU3HECTIOCOOHOCTh COXPAHSICTCS MPH
narpese 10 50 C.

[Ipouenypy «BXUBICHHs» HAHOYACTHUIl cepedpa OCYIIECTBIUIA B CleayrolieM mnopsake. [Ipeaapu-
TEJIHHO 3aTOTOBHIIN €MKOCTh, pa3Mephl KOTOPOH MO3BOJISUIM YCTAaHOBHUTH BHYTPH €MKOCTH C PACTBOPOM Ha-
HouacTHIl cepebpa. Takke maHHAas eMKOCTh MMeENa CIMBHOM KpaH Ha JHE. 3eJeHBIN JIMCT OMyCKaJCs B pac-
TBOp ¢ HaHO4YacTHIaMu cepeOpa. KoHTpomb 3a Temmeparypoil OCymecTBISUTA ¢ TIOMOIIBI0 JTAOOPaTOPHOTO
TepMoMeTpa. Temreparypa sKHIKOCTH B HAPYKHOH €MKOCTH TIOJICPKHUBAIach OM3Koi K +50 oC. [Ipu 3TOM,
€CTECTBEHHO, YTO H PACTBOP C HAHOYACTHIAMH H CaM 3eJICHbII JTHCT TOXe Mporpesatich 10 +50 °C.

ITo 3aBepuIeHNN JaHHOTO ATama padOT HEPEIICHHBIM OCTaBaJCsa BONPOC 00 3((hEKTUBHOCTH HUCIOJIB30-
BaHHOTO HAMH METO]Ia «00O0TaIeHN» 3€JICHOTO JINCTA, T.€. KaKas 9acTh B MPOIEHTHOM COOTHOIIEHUH «BHE-
JPUJIAch» B KIETKH JIUCTA U OCTAJIaCh Ha €€ TIOBEPXHOCTH.

Jlns mpoBepKH AAHHOTO BOIIPOCa «0O0paOOTaHHBIM» JTUCT OBLT MPEABAPUTEIHLHO BBHICYIICH B TEUCHHE 8
4acoB, a 3aTeM MOJBEPTHYT 00paboTke B MeaHOU cryrke. CyIlika 3eJeHOro JucTa Oblia HeoOXomuma s
TOTO, 4TOOBI 3€JCHas Macca HE BIUIa HAa Pe3yJbTaThl SKCIIEPUMEHTa. 3MenbpueHHBIN HCT pa30aBuiid B
0,02 n qUCTUITUPOBAHHOM BOABL. 3aT€M IOMOJHUTEIBHO MPOLEIUIN CKBO3b CUTO U MPOBEIU BU3YyaJbHBII
ocMoTp. HeBoopy)eHHBIM T71a30M OBLIO BUIHO, YTO PacTBOp IpHoOpe Oojiee MyTHBINA BHII, BBIIEPIKKA IO
COJTHEUHBIMH JIy9aMH TOKa3alia Hajiuare ciaboro cBedeHus. OJHAKO 3TO MOTJIO OBITH CBSI3aHO W C pacces-
HHMEM COJIHEUHBIX JIy4eH.

OKOHYATENBHEIN OTBET OBUT ITOJIyYCH ITyTEM U3MEPEHHUS CIIEKTPOB MOTJIONICHHS TTOATOTOBICHHOTO pac-
TBOpa. M3MepeHue CreKTpoB MOTIOIIEH s ObUTO MpoBeAeHO B auanazone 350—650 uM. [TomyueHHbIH ceKTp
npeacTaBieH Ha pucyHke 4 (kpusas 1).

W3 pucyHka BHHO, UTO CIIEKTP COCTOMT W3 IMOJIOC MOTJoIIeHus B oonactu 420—430 HAaHOMETPOB H, KaK
MBI TIOJIaraeM, OHU TPWHAAJIeKAT HaHOYacTHIaM cepebpa. CpaBHEHHE C JHUTEPATypPHBIMH JAHHBIMH TIOJ-
TBEPAWJIO MCTUHHOCTH TOJYYCHHBIX pe3yibTaToB. HaOmromaemblii pe3ynbTaT TakKe MHOATBEPIHI HaIle
MIPEONI0KEHNHE O BO3MOXXHOCTH «BXKHBJICHHUS» HAHOYACTHII B KIETKH 3€JIE€HBIX pacTeHuil. B cpaBHeHHMH
C OINTUYECKOHN IIOTHOCTHIO MCXOJHOTO PacTBOpa (KpuBas 2) ONTHYECKAs IIOTHOCThH TOTJIONMICHUS YaCTHI
cepeOpa yMmeHbIIMIach Oojiee 4YeM B JIBa pasa, O YeM U CBHJICTEILCTBYIOT JaHHbIC Tpaduku. EnuMHCTBEHHO
BO3MOXHOE OOBSICHEHHE NAaHHOTO PE3yJbTaTa MOXKET OBITH CBSI3aHO C IMPEAINOJIOKEHHEM, YTO B Ipolecce
«apoBoi» 00pabOTKM HapyKHBIE TIOPHI 3€JIEHOTO JINCTKA PACIINPHIIUCH, YTO MO3BOJIMIO YaCTHULIAM «IIPO-
HUKHYTB» U «3aKPEIUTHCS» B MOPaX.

OpHako cyauTs 00 aOCOMIOTHON BEPHOCTH JAHHOTO MeToja 0e3 MOCIeAyIOUINX UCCIeIOBaHNH, C IPH-
MEHEHHEM BO3MOXXHOCTEH 3JIEKTPOHHOW MHKPOCKONHU W 0€3 THIATeThHBIX M3MEPEHUH JTIOMHUHECIIEHTHOTO
M3IIy4YCHUSI Ha JAHHBI MOMEHT €IIe PaHo.
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Pucynok 4. CrieKkTp MOTJIONIEHUST HAHOYACTHI] cepedpa 1mocie MoBTOpHOTo pacTBopeHus (1)
B MCXOJTHOM PacTBOPE U JI0 «oOoramieHus» ucta (2)

Raxnouenue

Ha ocHOBe NOy4YeHHBIX pe3yJbTaTOB MBI MOXKEM MPEABAPUTEIIEHO YTBEPIKIATh, YTO UCTIOIH30BAHHEII
B paboTe METOJI «00OTaIleHHs» HAHOYACTHIIAME cepedpa 3eJICHbIX JTUCTHEB MOXKET OBITh UCIIONB30BaH MPH
BBITIOJTHEHUU TOJIOOHBIX paboT. [Ipeamonaraercs, 4To HAHOYACTHUIIBI cepedpa «BCTPAMBAIOTCS B PACIIH-
pHBIIHECS MOPBI KIeTOK. OO0 3TOM CBUAETEILCTBYIOT PE3yJbTaThl, MOTYYCHHBIC TIPU U3MEPEHUN CIIEKTPOB
roriomenus (puc. 4, kpusas 1).
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Kacbli :kanbIlpakThIH GOTOOHOJIOTUSAJIBIK KAaCHETTEpPiHe KyMic
HAHOOOJIIEeKTEePiHiH dcepJiecy MpoLeCTePiH 3epTTey

Makanaza Kymic HaHOOeNIIEKTEpIMEH «OaWBITBUIFAH» O6JIMEle OCETiH OCIMIOIKTepPAiH JKachul
JKaIbIpaKTapbIHBIH CIIEKTPIIIK CHIIaTTaManapblH 3epTTey HOTHXKenepi KendripiareH. HaHoOemmexkTepin
emmemaepi 80 HM colikec Keleni, an MimmiHi OoifbiHIIA onap cdepa Topizai. XKyTbury crekrprnepine 350—
650 HM IMana3oHBIHAA JKYPTi3UIreH 3epTTey JKYMbBICTAPhl HAHOOOJIISKTePIiH KAChUI JKAIbIpaK KeJeMiHe
«eHreHin» xepcerrti. Kymic HaHoOemmIekTepi €HTi3LIreH epiTiHIiCiHe XXYPTi3UIreH XKYTHUIy CHEeKTpiepiHe
JKYPri3iireH Tanjay ajblHFaH HOTIDKelepAl amonmenaedi. bynm MmamiMertep OHONOTHSUIBIK OOBEKTiIepIeri
¢doronporecTepai  TepeHipek TyciHyre yiec Kocaabl. I[IpakTHKanbIK JKarblHAaH JKYMBIC HOTHKeNepi
OUOJNIOTHSUIBIK CEHCOPIIapMEH OHOCE3TiIITEpi jKacayFa KOJIaHbUTYbl MYMKIH.
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A.B. Myrzabaev, K.M. Makhanov, D.K. Makhanova

Process Research interaction silver nanoparticles
on photo-biological properties of green plant leaves

This paper presents the results of a study of the spectral characteristics of the green leaves of houseplants,
«enriched» with silver nanoparticles. The dimensions of nanoparticles corresponded to 80 nm, the shape —
spherical. Studies of the absorption spectra in the range of 350-650 nm showed that the nanoparticles are
«embedded» in the amount of green leaf. Analysis of the absorption spectra obtained from measurements
with silver nanoparticles solution, also confirmed the results. The findings may contribute to understanding
Photoprocesses in biological objects. The practical part is due to the ability to create biological sensors and
biosensors.
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AKTay TayJibl eHipiHe KapacTbl JlapaT ToFaHbIHAA Ke31eceTiH naiganbl eciMaikTep

Makanazna anrain per AKTay TayJisl eHipiHe KapacTbl [lapaT TOFaHBIHBIH ©CiMIiKTep OipiecTiriniy tumnrepi
AHBIKTAJIBIT, Op TYPJi eciMaikTep OipiecTiringe Ke3geceTiH Maigaibl OCIMIIKTepOiH TYPIiK Kypamsl,
CHCTEMaTHKACHI, SKOMOP(AChI )XoHE oMip cypy popmack! aHbIKTaaFaH. TipkeireH naiijanbsl eCiMIiKTep XabIK
HIapyanIbUIBFBIHBIH Op TYPJi CalacklHIa KOJJIAHBUTYbl OOMbIHINA KiKTeNreH. OChl aHBIKTAIFaH TYPJICPAIH
IIIiH/e KeTemeKTe KaH-KaKThl 3epTTeyli KaKeT eTeTiH JOMUHAHTTHIK — JOPLIIK, 3(Up MAMIIBIK ociMIIKTep
alipbIKiIa kepcerinreH. byir eciMaikTepiHeH 6acka TOFaHHBIH jKalbUIBIMIBIK, BUIFAJIIbI )KEPIIEPiH/Ie KONTEreH
MaJjl a3bIKTHIK, COHJIK, Oajl aJbIHATBIH, TAMaKThIK, TEXHHKAIBIK TypIepi ae kesaeceriHairi aiteuiran. Comn
CHSAKTBI OCBHI TIPKENreH TypJep KeNCHIeKTe >KaH-KAaKThl 3epTTeyAi KakeT erefi. MpbIcalbl, XaJbIK
IIApYaIlBUIBIFBIHBIH 9P TYpJi cajachlHAA KOJIAaHYy MAaKCaThbIHAA IIMKIi3aT KOpbl JKOHE IIMKI3aThIH
JalbIHIAYABIH €H THIMI MEP3iMiH aHbIKTay KaXXETTLIrl Typalibl )Ka3bUIFaH.

Kinm ce30ep: duroneHonorus, repbapuii, Me3okcepodur, kcepome3opuTt, OipIaecTikK, KOp, IKCIICPUMEHT.

Kazipri Tanma emaik mpemaparTapAblH YIIEYAeH Oipeyl eciMAIKTepIiH LIMKi3aTblHAH NadbIHAATaIbI.
CoHbIMEH KaTap caHallyaH ’kalaifbl Typae Ke3[eceTiH eCiMAIKTEp il iIiHAe KeNTereH naiaaisl eCiMIiKTep
TEeK IOPUTIK MaKcaTTa MEAWIIMHAIA FaHa eMec, 0acka Ja XajblK MapyallbUIBIFEIHBIH Op TYPJl calachlHIa
Konganpuiaabl. OcbiFaH  OalmaHBICTBI  Ka3aKCTaHIBIK  OOTAHHK-PECYpCOBE  JKOHE  (PUTOXMMHK-
FaBIMAAPBIHBIH ajiblHA KOWFaH MakcaTTaplblH Oipi — OYpbIH 3€pTTEIMEreH, alllaK OpHAIacKaH
KazakcTaHHBIH TayJIBI-IIIOKBUIBI ayAaHIAPBIHBIH OCIMIIKTEp OIipJECTIKTepiH AaHBIKTAI, OJIAPABIH INIHIEe
CYpaHBICKa >KOFaphl opi JOpuTik, opi 3pup MaHIbIK, TaMaKTBIK, Tarbl na Oacka MHalmaimsl OCIMIIKTEp
Ke3JIeCeTiH OHIpJepAl aHbIKTAy, OJapIarbl MalAaibl ©CIMIIKTEpiHIH OHO’KOJOTHSIIBIK EpeKIIeNiKTepiH,
TapayyblH, HIMKi3aT KOpJAphIH aHbIKTay. MiHe, OCBIHIAH NPaKTHKANBIK Opi TEOPHSUIBIK MAaHBI3BI 30p
JKYMBICTApABIH KaTapblHa AKTay Tayibl OHIPIHIH Haimaabl ©CIMAIKTEpiH 3epTTey JKYMBICH kaTambl. OChl
TayJbl OHIpIiH Maliaaisl eCIMAIKTEpl KoHE OJapIblH Tapallybl )Kalnbl OipeH capaH eHOexTep FaHa Oap [1,2].
An, Akray TayeiHa KapacTbl Jlapar ToraHbl OOHBIHINA, OHAAFbl OCIMIIKTEPAIH >KaMBUIFBICHL, THIITEPi
oJlaparbl Maiaaibl 6CIMAIKTEP TYpasibl 94¢0U AePEKTEPAC MYJIAEM KEITIiplIMEreH.

Ocoiran OainaneICTh [lapat eHipi OOMBIHINA KYPri3UIreH JalablK FHUIBIMU KYMbBICBIMBI3IbIH MaKCaThI
— ajFaml per AKTay TayJibl OHIpiHEH anmmak, 42 KM KalbIKTBIKTAa OpHajacKaH JlapaT TOFaHBIHBIH
eciMIKTep OIpJIeCTIKTEPiHIH TUIIIH aHbIKTAl, oJlapFa PUTOICHOIOTHSIIBIK CHITaTTaMa oepy.

by makcatka yeTy YIIIiH MBIHaHalH MIHAETTEp KOUBUIIB:

1. 3eprrenren aynaH OOWBbIHIIA eCIMIAIKTEp OipJecTiriHiH THMIH, OMapIbIH (BIOpajbIK KypambIH
AHBIKTAI )KOHE IOMUHAHTTHIK TYPJEPAiH Ti3iMiH &acay.

2. TipkenreH maiganbl ©CIMIOIKTEPl CHUCTEMAaTHKAchl, 3KomMopdacekl XoHEe eMip cypy dopmacsr
OOMBIHIIIA KIKTEY.

3. AHpIKTanFaH Maizanbl ecIMIIKTEPAl XalblK MHIapyallbUIBIFBIHAA KOJIIAHBUTYbIHA OaiIaHBICTHI
KIKTEY.

ATBIMBI3Fa KOWFaH MakKcaT, MIHAETKE JKeTy VIIiH AKTay Tayibl eHipiHe KapacThl JlapaT ToraHBIHIA
JanalblK 3€pTTEY >KYMBICTaphl JKYPri3ilil, ajabIMeH, OCIMIIKTep OipJiecTiriHiH THNTEpi aHBIKTAJIHL,
repOapuii Martepuanmapbl OKHHANABL. JlamanblK SKCHEPHUMEHTTIK JKYMBIC OaHBIPFBI  MapLIPYTTHIK
PEKOTHOCTHKAJIBIK 9ICTEPl KOJAaHY apKbUIbI KYPri3iiai. OCIMIIKTepAl CUCTEMAaTUKAJIBIK TONTapra OeJIirn
xikTey «mmoctpupoBaHHbIi onpenenutens pacreHnid Kazaxcrana» [3], A.H.Kynpusnos «Omnpenenurens
COCYIOHUCTHIX pacTeHuil KapkapadMHCKOTO HalMOHAIRHOTO Mapka» [4] eHOexkTepi HeriziHme Kyprizinmi.
3epTTenTeH ayaaHaa TipKelIreH ociMaiKTepre (PUTOICHOMOTHIILIK cunattama b.A.beikoB [5], T.A.PabotHOB
[6], B.M.ITonsitoBCKast [7] amicTepi HEri3iHAe KY3€re acThl.

AN aHBIKTaNFaH Naiganbl eCIMAIKTEpAl XajblK IIapyallbUIBIFBIHAA KOJNJAHBUTYybIHA OaiaHBICTHI
xikrey H.B.ITaBnos [8], M.K.Kekenor [9], A.1.AxmerkanoBa [10], P.O.MrbixOaeBa 1.6. [11] eHOekTepine
HET13JeJ1II JKa3blJ1bL.

JlananpIK 3epTTey JKYMBICHI OenrileHreH AKTay TayblHa KapacThl «JlapaT» TOFaHBIHBIHBIH MaHBIH/A
KYPriziani. AngsIMeH TOFaHHBIH ©ciMAiKTep OipiecTiriniy Tumi aHbkTanabl. ComaH KeiiH OenrineHreH
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ecimzikrtep OipiecTirinae NHaigamel OCIMIIKTEPIiH TYpJaepi TIPKENim, ojapra (UTOICHOJIOTHSIIBIK,
OMODKONOTHSUTBIK CHIAaTTaMa Oepiial jKoHe TYpJEepAiH Ke3lecyi, MOJIBUIBIFBI aHbIKTalIabl. HoTmxecinae
OenrijeHnreH aymaH OovpraIma 31 Typii maiganel ©CIMIIKTEPIiH TYpJepi TipKendi. 3epTTey >KYMBICBIHBIH
HOTIKeNepi, sFHU JlapaT TOFaHBIHBIH Naiiaibl ©CiMIIKTEPiHIH (PUTOIICHONIOTHSIIBIK CUIIATTAMACH TOMEHTI
KecTene OepiireH.

KecTe
AKTay TayJbl eHipiHe KapacTbl «JlapaT» TOFaHBIHBIH Maiifajibl eciMaiKTepiHin
(GUTOIEHOTOTHSIIIBIK CHIIATTAMACHI
Ocimaikrep Gipiecriri
TyKBIMAACHL. ACTBIK TYKBIM/IaC-KOTI KBUIABIK IIOII TEKTECTEP
OcIMIIKTEp aTaybl Owmip ¢
P y DKOJIOTHSIIBIK . . P cypy
MonabIIbIFbI Keznecerin xepi (hopmanapeiHa
TOONTAPHI o . .
Kapaii KiKTemnyi
1 2 3 4 5 6
I Meripmin — BsizoBbie — Ulmus
1 | TepOuran meripmiin — ©O3eH JxaranapblHIa,
Bsi3 kapnukoBbIil — KcMs3 Cops COpPTaH TOMBIPAKTHI Kemxpuiapik
Ulmus pumila xKepraep

II Kypaeairyaninep — Caoxnonsernbie — Compositae

2 | Konximri j1anca —
MoproBHUK OOBIKHOBEHHBIH — M3Kce Cop, Tactsl xepiep Kermxpiabik
Echinops ritro

3 |Kym camaybac —
beccMmepTHHK necyaHblil — Kc Copl
Helichrysum arenarium
4 | Oprama TyKam —
Xapronenuc cpeaHuit — M3 Cop; blnranne! xepnep Kemxplnabik
Chartolepis intermedia
5 | Kacmwmit aHOBI3EI —
JleBsicri KacTIMACKUI — M3Kc Sp
Inula caspica

JKa3pIk, TacTaKTHI
Kepiep

KemxpuiasIk

IIanFeIHABI, BUIFAIIBI
Kepaep

EXDKBIIABIK

IIT Kamamnbip — I'Bo3auunbie — Caryophyllaceae
6 | KopuHIBIK KYHIBI3MION —
ITecuanka KOpUHCKAsT — Kc Cops Tay ererinme KemxpImmbIk
Arenaria kariniana

7 | KamaH xapbIKaopi —

I'pbDKHMK rIagKuil — Kc Cop, KermkpuiasIk
.. Taynbl, TaCTHI Kep
Herniaria glabra

IV Aaabora — MapeBble — Chenopodiaceae

8 | Mapcens kapamaTay —
Kamdopocma mapcenbekast — Kc Sp
Camphorosma monsepeliacum
9 |bo3 mzen —

Baccus ountkoBuIHaT — Kc Cop, 2Kon sxuexTepinme BipKBLUTBIK
Bassia sedoides

Anaca KpIpTTapIbIH

. Kemxpinasik
eTerinae

V Kuskeuaenaep — OcokoBbie — Cyperaceae

10 |KocaranbIK KUSIKOJICH — JapaT ToFaHbIHBIH
Ocoxa IBYTBIYMHKOBAs — T'urp Cop, MaHaHbIHA, KermkxpuiasIk
Carex diandra 0aTImaKThl Kepiep

VI Kune — JloxoBsie — Elaeagnaceae

11 | XKiHinrke >kambIpaKThI KUIE —
JIoX y3KONUCTHBIN — M3Kce Cop; Keipat maHalibiHga Kermxbuiabik
Elaeagnus angustifolia
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1] 2 | 3 | 4 | 5 | 6
VII UtTab6an — @pankenneBbie — Frankeniaceae

12 | KaTThl TYKTI HTTa0aH —
DpaHKeHHS KECTKOBOJIOCHCTAS — KcM3 Sol
Frankenia hirsuta

JKasbIK xepiiep MeH

Kemkpnasik
IIAJTBIHABIKTA

VIII Kypenor — Kunpeiinbie — Epilobium
13 | XKinimke »anbpIpaKThl HBaH-9al —
VBaH-4ail y3KOIMUCTHBIN — M3 Cop; blnranas! xxepiep Kemxbiapik
Chamerion angustifolium

IX Bbypmak — bo6oBbie — Fabaceae

14 | Opan Musicel —

[TanFeramb
Conoaka ypanbckas — MsKc Sp ABL, KemxpuiasIk
. . JKa3BIK KepIep
Glycyrrhiza uralensis
X Hlatsipmaryaainep — 3onTuunbie — Umbelliferae
15 | Kerinnip cyxenkek —
A ‘3 y . blmranaer, ca3zmbr
TlopyueiHUK CU3apOBUIHBIN — M3 Cop, Kemxbiabik
. . . Kepiep
Sium sisaroideum
XI Amapant — AmapaHToBble — Amaranthaceae
16 |Ilankak rynaTox —
Ka3bIK nanansl .
[lupuia 3anpokuHyTas — M3 Sp BipxbIabIK

Amaranthus retroflexus Kepliepl

XII Paymanryaainep — Po3ouerHbie — Rosaceae

17 | KoitOymmaipren —
Koctsinuka — M3 Cop; blnranae! xepnep BipxbUTIBIK
Rubus saxatilis

XIII Caobinkexk — Hopuunnkosble — Scrophulariaceae
18 |XKanran Oegeueron —
Beponuka HeHacrosmas — KcM3 Cop, Tay Oetkeiii KermkxpuiasIk
Veronica spuria

XIV Epinryaginep — I'yoouBernbie — Labiatae

19 | JananmbIk conOeH —
[Mandeit cremnoit — MsKc Sp JKa3zpIk xepruep KemxpImubIk
Salvia stepposa

20 |Ipi rymnui caiicarbiz —

JKa3bIk, namaiel

Hccon kpymHOLBETKOBBIA — KcM3 Cop, Kermxpuiasik
ankarmra
Hyssopus macranthus
XV Taanap — UBoBble — Salicaceae
21 |Kexk Tepex —
N blnranne! xepnep,
Tomnonb npoxamut — M3 Cop, M KermkxpuiasIk
TOFaH MaHaMbIH/Ia
Populus tremula
22 | bamb3aMIbl TEpEK —
. YKa3bIK, BUTFaIIbI
Tomomnp 6anb3aMHUUYECKUI — M3 Sp KemxpuiasIk
. Kepiep
Populus balsamifera
XVI ActbIKk — 3iakoBble — Gramineae
23 | Ipre 6upaiiblk —
p . A K . JapaTt ToraHbIHBIH
IIsipeit muieBeIOBUAHBIN — Turp Cop; AHFADBIHIA Kermxpuiabik
Agropyron geniculatum frap
24 | buik marepOugan — Jlapat ToFaHBIHBIH
TlepnoBHUK BBICOKUI — Turp Cop; MaHaWbIH/A, Kermxpiabik
Melica altis 0aTImmaKThl Xepiep
25 | Kyprak aifpayblk —
Beiinuk HazeMHbI — M3 Cop; [[TaGBIHABIK JKepIIep Kermxpuiabik

Calamagrostis epigeios
26 |KekmyHak 6erere —
OBcsiHMIIA BAJIUCCKAst — Kc Sp Tay G6exTepi Kemxblnabik
Festuca valesiaca

27 | Teni3 emxanblparsl —
I'maykc mpumopckuit — T'urp Sp
Glaux maritima

I[apaT TOFaHbIHBIH

KemkxpuiasIk
JKarachl
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1 2 3 4 5 6
28 | Komimri xambIic —
JUMIT KaMbl . JlapaTt ToFaHbIHBIH
TpocTHUK OOBIKHOBEHHBIN — T'urp Cop, KAFACEI KemxpImmbIk
Phragmites austeralis
XVII Kapakymbik — I'peununbie — Polygonaceae
29 ocC camar, —
K MATHIBIK N JlapaT ToFaHbIHBIH
Topenr 3eMHOBOHBIN — Turp Sp KAFACHL KermxpiabIk
Polygonum amphibium
30| Kye CAMAIIBII = JapaT ToFaHBIHBIH .
T'open nTuunit — T'urp Sp KAFACHL BipKbU1ABIK
Polygonum aviculare
1 |b —
3 ¥PILT CaMaABIK JapaT ToFaHBIHBIH .
T'open nepeunsIit — T'urp Sp KAFACHL BipxkpuabIk
Polygonum hydropiper

Eckepmy. M3 — me3odut; Kc — xcepodur; KeMs — xcepomesodur; M3Kc — me3okcepodur; [ uep — rurpour;
Cop — monapuieirel; Cop;— ete ke, Cop,— 6ipmama kerr; Cop; — ket; Sp — XHui.

CoHBIMEH, [anaiblK 3epTTeY JKYMBICHI HOTIKeCiHAe JlapaT TOFAaHBIHBIHBIH AaCTBIK TYKBIMIAC-KeIl
KBUIOBIK IO TEKTeC ociMuikTep Oipmectirinae Oapmbirbl 31 Typii maigansl ©CiMAIKTED aHBIKTAJIBIIT
tipkenai. Omap 17 TykeiMaac, 28 TybICKa XKaTKBI3BUIIE. CHCTEMATHKANBIK KaFbIHAH Maimaibl TypiepaiH

OaceiM OeJiri acThIK TYKbIMmacTapablH ekim (6 Typ) (Ipre Ommaiieik — IIpIpeil IIeBEIOBUAHBIA —
Agropyron geniculatum; buik marsipOunaii — IlepnoBHuk Bbicokuii — Melica altis; Kyprak aiipaybik —
Beiinuk nazemublii — Calamagrostis epigeios; Kekmrynak Oetere — OBcsiHuua Baimcckas — Festuca

valesiaca; TeHi3 emxkamnbiparbl — [aykc nmpumopckuii — Glaux maritima; Komimri kambeic — TpocTHHK
0OBIKHOBEHHBIH — Phragmites austeralis), exiHIIi OpbIHIA KYpAEHIryngiiep TyKbiMaacel (4 Typ), onapra
(Komimri nmanca — MopnoBauk oObIKHOBeHHBIM — Echinops ritro; kym camaybac — beccmepTHHK
necuanbiii — Helichrysum arenarium; Opraia tykam — Xaprouenuc cpeanuii — Chartolepis intermedia;
Kacruii angeisel — JleBscun kacnuiickuii — Inula caspica jkatazpl, oJaH KEHIHIT OpbIHFA KapaKyMbIK
tykeiMaacTapsl (3 Typ): (Koc camangsik — [open 3eMHOBOnHBINH — Polygonum amphibium; Kyc camanapix
— Topeny mutnumit — Polygonum aviculare; Bypeim camanneik — [opery mepeunsiii — Polygonum
hydropiper anbikTaianbl. COHBIMEH KaTap epiHryiaiuiep TykbiMaachbiHan (2 Typ): ([Jamaneik comben —
Mandeit cremnoit — Salvia stepposa, ipi rynai Caiicarei3 — HMccon kpymHouBeTKoBBIH — Hyssopus
macranthus), kamamnoslp TykKeiMaacbiHaH (2 Typ): (Kopuuaplk kyHapimen — Ilecuanka kopuHCKas —
Arenaria kariniana; JXaman sxapeiknopi — I'pepkHuK Timamkmii — Herniaria glabra) xome T.6. eximmepi
KaTKBI3BUINEL. Kecteme kepcerinreHmei, JlapaT ToraHsl OOWBIHIIIA TIpKENTeH Talmalbl ©CIMIIKTEp
sKoMophacsl OOUBIHINA JKIKTETeHAE onapasiH 6 Typi kcepodurrepre: Kopunaslk KyHabsmen — [lecuanka
KopuHCKas — Arenaria Kariniana; )KanaH sxapbikaopi — I'pebkHUK rmagkuii — Herniaria glabra; Kym
canaydbac — beccmeptHuk mecuanbiii — Helichrysum arenarium; Mapcens kapamatay — Kamdopocma
Mapcenbckass — Camphorosma monsepeliacum; bo3 m3en — baccust ountkoBuanas — Bassia sedoides;
Kexmynak Oerere — OBcsiHuna Banucckas — Festuca valesiaca, 8 Typi Me3zodurTepre >kaTagsl onapra:
Opramia tykam — Xaprojenuc cpenuuii — Chartolepis intermedia; JKiHimike »KanbIpakThl MBaH-4ali —
WBan-vaii y3konuctHblii — Chamerion angustifolium; Keringip cyxenkex — IlopydeliHuK cH3apOBUIHBIN
— Sium sisaroideum; [Hankak ryntoxx — Ilupuma 3ampokumHytass — Amaranthus retroflexus;
Koiioyanipren — Koctsauka — Rubus saxatilis; Kek Ttepexk — Tomonps npoxainuii — Populus tremula;
Banezamael Tepek — Tomone Oanb3amuueckuii — Populus balsamifera; Kyprak aiipaybik — BeliHuk
HazemHbIi — Calamagrostis epigeios. An 4 Typ kcepomesodutke: TripOuran meripimid — Bs3 kapinkoBbIit
— Ulmus pumila; Karter TykTi urraban — ®pankeHus »xecTkoBonocuctas — Frankenia hirsuta; XXanran
Oemenemen — Beponmka HeHactosmas — Veronica spuria; Ipi rymmi caiicareiz — Hccon
KpyIHOUBETKOBBIH — Hyssopus macranthus ®aTKbI3bUIIBL jkoHE Me30kcepodutke 5 Typ: Komimri manca —
MopnoBauk 00bIKHOBEeHHBIH — Echinops ritro; Kacnii anapeizsl — Jessicun xacnuiickuii — Inula caspica;
JKinimke >xambipakTsl xkuge — Jlox y3komuctHeii — Elaeagnus angustifolia; Opan musicet — Cooaka
ypanbckas — Glycyrrhiza uralensis; Jananbik conben — Illandeir cremnoir — Salvia stepposa;
rurpodurrepre — 8 typ: Kocaransik xusikenern — Ocoka AByTerunHKoBass — Carex diandra; Ipre 6ngaiibik
— IleIpeii maeBenoBuAHBIE — Agropyron geniculatum; Buik marbipOumaii — I[leplIOBHUK BBICOKHA —
Melica altis; Teni3 emkansiparsl — [aykc npumopckuit — Glaux maritima; Komimri kambic — TpocTHUK
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o0bIkHOBeHHBIIT — Phragmites austeralis; Koc camangeik — Toperr 3emHoBomHbIi — Polygonum
amphibium; Kyc camannbik — [operny mutuuuii — Polygonum aviculare; Bypsimn camanasik — ["operr
nepeunsiii — Polygonum hydropiper sxaTkbI3buiabl. JlapaT TOFbIHAA KE3ACCKEH Mal1abl ©CIMIIKTEP I OMip
cypy opmackl OoifbIHINA JKIKTETEHIE ONApAbIH 5 TYpi Oip *KBUIIBIK menTekTectepre: bo3 uzen — baccus
ountKoBuaHass — Bassia sedoides; Illankak rynrax — [lupuiia 3anpoxkunyras — Amaranthus retroflexus;
Koiioyanipren — Koctsauka — Rubus saxatilis; Kyc camanabik — I'operr ntuuuit — Polygonum aviculare;
Bypeimn camangsik — [open mepeunsiidi — Polygonum hydropiper, 1 typ Kacnuit anapizer — Jlesicun
kacnmiickuii — Inula caspica eki >KbUIIBIK IIeNTEeKTecTepre, ail 21 Typ Kem XBbUIABIK L6 TEKTeCTepre
saTa el CoNapablH ilIiHae 0achIMBIPBIK Ke31€CKEeHI aCThIK TYKBIMIACBIHBIH OKLIAEPI, ojlapra: Ipre Oumaibik
— IIpIpeit TuieBenmoBUIHBI — Agropyron geniculatum; buik mrarsipOumaii — I[leplIOBHHK BBICOKHHA —
Melica altis; Kyprak aiipaysik — Beiinuk nHazemublii — Calamagrostis epigeios; KekmyHak Oerere —
Osgcsauuiia Banucckas — Festuca valesiaca; Teni3 emkamnsiparbl — [ayke npumopckuii — Glaux maritima;
Komimri kambic — TpocTHHK 00bIKHOBEHHBIH — Phragmites austeralis; aj eKiHIi OpbIHIa KypAeIi IYJALIep
TYKBIMJIACBIHBIH oKiepi: Komimri maHca — MopaoBHuk 00bIkHOBeHHBI — Echinops ritro; Kym canay6ac
— beccmeptauk mecuansiii — Helichrysum arenarium; Oprama Tykam — XapTolenuc CpeaHuid —
Chartolepis intermedia; yImiHII OpbIHAA KaJaMIIBIP TYKBIMIACHIHBIH oKiaaepi: KopuHIABIK KyHIBI3IION —
[lecuanka kopuHckas — Arenaria kariniana; YKanan xapeiknopi — I'peokHEK Tagkuit — Herniaria glabra;
epinrynainepaen: Janansix conden — landeit crenmnoit — Salvia stepposa, ipi ryiai caiicarsis — Hccon
KpyMHOIBETKOBBIE — Hyssopus macranthus, coHpaii-ak MICTIpIIiH TYKbIMJIACBIHBIH ©Kiai: TwipOuran
meripimin — Bs3 kapiaukoBsiii — Ulmus pumila; caObIHKOK TYKbIMIACBIHBIH oKiIi: JKanran OejeHemon —
Beponuka HeHactosmas — Veronica spuria, KYpeHOT TYKBIMIACHIHBIH oKii: JKiHilIKe jKarbIpakThl WBaH-
yait — MBaH-uaii y3komucTHbIi — Chamerion angustifolium; amabora TYKbIMAACBIHBIH OKiTi: Mapceib
kapamatay — Kamdopocma mapcenbckas — Camphorosma monsepeliacum; KapaKyMbIK TYKBIMIACHIHBIH
oxinmi: Koc camanapik — ['open 3emHOBOonHBIH — Polygonum amphibium, Oypinak TYKbIMAACBIHBIH OK1iJIi:
Opan musicel — Comnonxka ypansckasi — Glycyrrhiza uralensis, urtaban TYKbIMIachbIHBIH oKili: KaTTel TYKTi
urTaban — PpaHKeHUs KecTKoBoocucTass — Frankenia hirsuta, maTeIpmaryyiaiiep TYKbIMIAChIHBIH OKIJIi:
Kerinnip cyxenkek — IlopyueitHuk cuzapoBuIHBIH — Sium sisaroideum, 1 Typ xiHimke JXambipaxTst
xkune — Jlox yskomuctabelii — Elaeagnus angustifolia, Oyra textectepre 3 Typ: Kex Tepek — Tomonb
npoxarmuii — Populus tremula; Bans3amabl Tepek — Tomonp Ganb3amudeckuit — Populus balsamifera;
TeipOuran meripiria — B3 kapaukopsiii — Ulmus pumila arain TeKTeCTEpre jKaTKbI3bLIBIN, aHBIKTAJIbI.
OwMmip cypy ¢opmackl OOHBIHIIA 3epTTEIreH OHIple OachbIMbIpaK Ke3AECKEHACP KOIDKBUIIBIK MIONTEKTEC
OCIMIIKTep €KeHIIr aHbIKTauApl. JlapaT ToraHbl OOWBIHINIA TIPKEIreH Malaibl ©CIMIIKTEPOIH XajbIK
HIapyalbUIBIFBIHBIH 9P TYPJI calachlHa KOJIIaHbUTYhl OOMBIHIIA JKIKTETYl TOMEHIETI CYpPeTTe KOPCETIIICH.

B JTopinmik eciMaikTep
B May a3bIKTBIK ©CIMIIKTEPI
B CoHIIK 6ciMAIKTep
Ddup MalIbIK eciMaIKTEp
B Bar anbIHaThIH 01MIIKTEp
B TeXHUKAIBIK 6CIMIIKTEP
TaMakTBIK 6CIMAIKTEP
Bosty anerHaTBIH ©ciMAIKTep

Vi1l eciMIiKTEp

Cyper. [Taiinansl eciMaikTepaiH KOIAAHBITYbIHA OAHITaHBICTHI JKIKTEY1

Cyperte kepcerinrenieii, JlapaT ToraHbIHAH JKUHAIFAH TaiIanbl ©CIMIIKTED KOJIAAHBUTY TYpiHEe Kapai
9 Tomnka OeJIHIII, KIKTEJI].

Tipkenren eciMuiktepain 14 Typi Iopislik ©CIMIIKTEPre KaTKBI3bULIBI, OJIAPIBIH MaibI3IbIK KATHIHACKI
45,1 %, Oynap nuarpammaa KeK TYCTi, all MaJl a3bIKTHIK TYPJIePAiH caHbl 10, oapIblH MaHbI3IbIK KATHIHACHI
32,2 %. Conuik TypJiepaiH caHbl 5 TYp, HMaWb3AbIK KarbiHAchkl 16,1 % Kypaiabl. Ddup-mailieik 3 Typ,
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MalbBBABIK KaThIHACKL 9,6 %. AHBIKTANFaH OCIMAIKTEPiH IimIiHAe Oan ajablHATBIH TYPJCPIiH CaHbl 3,
Malb3ABIK KaThiHACK! 9,6 % Kypaiinpl, COHAai-aK AuarpaMMaa TeXHUKAIBIK TYPIEPIiH CaHBI 3, MalbI3AbIK
KatbHacel 9,6 % Kypaiinbl. TaMaKTBIK TYpiepiH caHbl 3, MaWbI3ABIK KaThHACH 9,6 %, 00y albIHATHIH
TYPJEPIiH caHbl 2, MalbI3IBIK KaThIHACH! 0,4 % KoHE YyJbl TYPJEpAiH CaHbl 1, malbI3AbIK KaThiHACH 3,2 %
KYpaupl.

CoHBIMEH, 3€PTTEY HOTIKEICPiH KOPBITA KeJie ail TaphIMbI3: Jlapat eHipi OOMBIHIIA aCTHIK TYKBIMIIAC-
KOIDKBUIIBIK I6NTEKTeC ociMaikTep Oipnectiringe 6apneirsl 31 Typani maiinansl eciMaiktep Tipkenai. Omap
17 tykpiMaac, 28 TybICKa JKaTKbI3bULABI. CHCTEMaTUKACHI JKaFbIHAH Maiaisl TYpaepAiH O0achiM KO
ACTBIK TYKBIMIACTAPABIH oKl — (6 TYp), EKiHIII OpBIHAA KYPACTITYIAUIep TYKbIMAacel — (4 Typ), ofaH
KEWiHT1 OpBIHFa KapaKyMbIK TYKbIMaacTapsl (3 Typ) Oonnel. COHBIMEH KaTap epiHTYJAiep TYKbIMIAChIHAH
— (2 TYp), Kawammblp TYKbIMAAchIHAH (2 Typ) JkoHE T.0. eKUImepl XKaTKBI3BUIABIL. 3epTTEITCH aylaH
OOMBIHINA TIPKENTEH Maiaalibl 6CIMIIKTEPI SKOMOPQackIHa KIKTeTeH e, OJIapIbiH 6 Typi kcepodurrepre, 8
Typi Me3odutTepre, an kcepomezopurke — 4 Typ, Me3okcepodputke — 5 Typ, rurpodurrepre 8 TYp
JKaTKBI3BUIIEI. AHBIKTAIFaH Taiigaibl ociMOIKTEpIl eMip cypy dopMackiHa Kapait skikrerenme: 21 Typ ke
KBUIIBIK TIOT TeKTecTepre, 1 Typ Oyra TekrecTepre, | Typ €Ki KbUIIBIK IMIONTEKTeCTEPre, S TYp Oip KBUIABIK
MIONTEKTECTEP, Al 3 Typ araml TeKTecTep. AHBIKTAIFaH Maimanbl eciMaikrep OackiM Oemiri emip cypy
dbopmacel OOWBIHINIA KOIDKBUIABIK IIONTEKTEC OCIMIIKTep OOJNABI, aHBIKTAJIFaH TYpPIEp XaJbIK
HIapyallbUTBIFBIHAA KOJAAHBUTYbIHA OailaHBICTBI KikTereHae onapabiH 14 Typi nmopimik, 10 Typi
MaJIa3bIKTHIK, 5 Typi COHMIK, 3 Typi 3up Maimsl, 3 Typi Oayr albIHATHIH, TEXHUKAIBIK TYPIACPIIH CaHBl — 3,
TaMaKTBIK TYPJEpAiH caHbl — 3, 00sly aNbIHATBIH TYPJIEPAIH CaHbl — 2, yIbl ©CIMAIKTEPAiH caHbl 1 eKeHmiri
AHBIKTAIIBI. Bapiplk maiganel eCiMIIKTEpIiH ilmiHae 0aChIMBIPAK KE3JECKEHI AOPUTIK KoHE (UpP-MaIbIK
OCIMIIKTEpre JKAaTKBI3BUIABI JKOHE OJlap KEJEIMIEKTe >KaH-KAKThl 3€PTTEYMi KaKE€T eTETIH MEepPCIICKTHBTI
eciMaikTep, onapra katateiHAap: Koioynnipren — Koctaauka — Rubus saxatilis; JXinimke >kanbipakThl
nBaH-4aili — VIBaH-4all y3KOJNMCTHBIN. byJT TEpCIEeKTHBTI OCIMIIKTEp KEJEHICKTE XACTHIK KYPaMBIHBIH
JTIMHAMHKACHIH aHBIKTAY/Ibl, OHIMIUTIT MEH KOPJIApbIH 3ePTTEYAl KAXKET eTe/I.
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IToJsie3Hble pacTeHusi, OTHOCSLMECS K TOPHOM cucTeMe AKray npyaa lapar

B craree OTMEYCHO, YTO B OKPECTHOCTAX Hpylda ):[apaT I‘OpHOﬁ CUCTCMbI AKTay BIIEPBBIC M3YYCHBI THUIIbI
PacTUTECIIbHOCTHU, HX q)HOpI/ICTI/I‘IeCKI/Iﬁ COCTasB. 3aperI/ICTpI/IpOBaHHbIe IOJIC3HBIE PpacTC€HUs B OTHUX
COO6HIeCTBaX pacnupeciiCHbl I10 Z-)KOMOp(i)aM, KN3HCHHBIM q)OpMaM U 10 XapaKTepy HUX HCIIOJb30BaHUA
B HApOAHOM x03s1iicTBe. M3 BBISIBJICHHBIX ITOJE3HBIX paCTeHHﬁ, NOAYCPKHYTO aBTOpPaMH, BbIACICHBI
JOMHUHAHTHBIC TMEPCICKTUBHLIC JICKAPCTBCHHBIC U 3(1)I/IpHOMaCIII/I‘IHI)Ie pacTCHusl, KOTOPLIC Tpe6y}0T
Z[aJ'IBHeﬁIHeI‘O BCECTOPOHHEI'0 H3YYCHUS. OHpeZ[eJIeHO, YTO Ha JIyraX B YBJIQAJKHCHHBIX MECTax oOuTaHMs
BBISIBJICHBI 0OoJiee PacnpoCTPaHCHHBIC KOPMOBBIC, MCIOHOCHBLIC, NCKOPATHUBHBIC, MUIICBLIC, TCXHUYCCKUC
pacTCHUsA, y KOTOPBIX TaKKE€ B IEPCHEKTUBE HYXKXHO ONPEACIUTL 3ariacbl CbIpbsA Ui UCIIOJIb30BaHUA
B Pa3JIMYHBIX OTPACIIAX HAPOAHOI'O XO035UCTBA U YCTAaHOBUTH ONITUMAJIBHBIC CPOKH 3arOTOBKHU ChIPbA.

A.l. Akhmetzhanova, A.N. Nauryzbayeva

Useful plants that are found in ponds Darat of Aktau mountain region

In the vicinity of the pond Darat Aktau mountain system there were originally investigated vegetation types
and their floristic composition. Registered useful plants in these communities are distributed to ecomorphs,
life forms, using them in national economy. Among identified useful plants there were highlighted the domi-
nant promising medicinal and essential oil plants which are required further comprehensive investigation. Be-
sides within meadows in moist habitats more common pabular, melliferous, decorative, industrial crops and
alimentary plants were identified, for which in perspective should be determined the stock of raw materials
for use in various sectors of national economy and set the optimum time provising of the raw materials.
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Ontogenesis Delphinium elatum L. in natural conditions Karaganda region

This article contains a study on the impact of the ecological status of the territory and surrounding area of On-
togenesis of Delphinium elatum, a perennial grassy plant is studied. Four periods (latent, virgin, generative,
senile) and eight age states are allocated. The general duration of ontogenesis of Delphinium elatum makes
from 22 to 42 years. In this article shows the study of ontogenesis of Delphinium elatum, perennial herba-
ceous plant. It highlights four periods (latent, virginal, generative, senile) and eight age-related conditions. of
ontogenesis Delphinium elatum. The total duration of the high ranges from 22 to 42 years old. The results are
the basis for the planned organization of the natural populations.

Key words: ontogenesis, Delphinium elatum, age periods, age states, Central Kazakhstan.

Since ancient times humanity have used various herbs and resources of mineral and animal origin for the
treatment of diseases of different etiology and maintenance of health. If we consider the results of the folk and
traditional medicine, we can note a large variety of recipes for almost all types of diseases, ranging from skin
diseases to cancer. One of the most promising groups of biologically active substances are alkaloids. One
promising genera containing alkaloids, is a genus of Larkspur — Delphinium L. (Ranunculaceae) [1-3].

The use of local herbs is important in the development of medical and pharmaceutical industry in
Kazakhstan. Flora of Karaganda region includes more than 200 types of pharmacopoeia and folk medicinal
plants [1], of which a small portion finds its application.

The important species for practical application are plants of the genus Delphinium L. — Delphinium
elatum L.

The height of branching juicy root is up to 150 cm. The height of the stem, depending on the type, rang-
es from 10 cm in some alpine species to 3 m and more from the timber. The leaves palmate-divided are often
deep, multiply dissected into pointy or toothed lobes. Delphinium flower with five blue sepals and with
white eye. Irregular flowers are composed of five colored sepals. The peculiarity of flower structure is the
presence of spur, conical appendage of the upper sepals. Spur is from 5—6 mm in primitive types and up to 45
mm in length at the African species Delphinium Leroy. The spur contains two nectaries, it is devided into
two small petal.. In the center of the flower nectaries form the eye, often characterized in color from the sep-
als. The flowers of most plants are blue or purple colored, but there are also other types and colors.

The inflorescence: panicle, brush. Many species of larkspur honey, pollinated by butterflies and bum-
blebees, and two American species by hummingbirds.

Plants of this kind accumulate alkaloids in overground and underground organs in significant quantities,
showing a stimulating, anti-inflammatory and antiarrhythmic activity [4—6].

In medical purposes harvested overground parts larkspur containing various alkaloids are
kurarepodobnymi means and having a therapeutic effect (delsemin, melliktin, elatin, kondelfin) [2, 3]. Grass
and underground organs have diuretic, analgesic and anthelminthic action, so they are recommended for the
treatment of rheumatism, seizures, severe pain, certain blood diseases and malignant tumors [4, 5].

Our task was to determine the characteristics of ontogenesis larkspur high in conditions of the Karagan-
da region (Central Kazakhstan).

Materials and methods

Investigations were carried out in 2014-2015 years. on natural areas Karkaraly district of Karaganda
region. The age structure of the communities wa studied using the methods R.Rabotnova [7]. Plant
Assignment to one or another of age — on the basis of a set of qualitative morphological characters freshly
recent dug-out plants and herbariums. Let’s take into account the peculiarities of development of overground
and underground vegetative organs (leaf structure, the presence of vegetative propagation organs, the
structure of the rhizome, the intensity of branching adventitious roots), the degree of development of the
generative sphere (number of generative shoots, height and thickness of the generative shoot, number of
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flowers on them). Measuring quantitative traits (leaf number, petiole length, average leaf area) was carried
out in late June — early July, when the leaves of the spring-summer generation had finally formed lamina.
All habitats for plants in general take into account the number of generative shoots, number of flowers on
them.

Conclusion and consideration

We have studied a period and status of ontogenesis larkspur high and larkspur dictyocarpous in its natu-
ral habitat. The initial periods were studied in the laboratory. In the life cycle of larkspur high we distinguish
the following age periods, and states:

1) The latent period presented dormant seeds.

2) Virginal period consisting of seedling status, juvenile, immature plants and state of adult vegetative
plants.

3) Generative period presented young state, middle-aged and old generative plants.

4) Senile period presented subsenile plants.

The latent period. This period of high larkspur represented single-seed — leaflet (Figure 1). The dura-
tion of its life from a few weeks to a year. In natural conditions, the seed shedding occurs in late August —
early and mid-September. Seed germination can occur in different ways. In favorable years, with a long and
warm autumn seed germinates until mid-late October. In years with an early onset of winter, there is sprout-
ing in the spring of next year, in April and May. The duration period is from 1 to 5 years.

Figure 1. The appearance of the seed larkspur high

Virginal period. Status of seedlings. Germination larkspur overhead. This period is about 2 to 3 weeks.
We observed the existence of two seedling cotyledons, oval or elliptical in shape, 4-5 mm wide and 9 mm
long (Figure 2, Tables 1 and 2).
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Table

Formation of the leaf plates in the early stages of ontogenesis larkspur high (virginal period)

1

Ontogenesis Phase Leaf type Form of leaves Number of leaves, pieces
Seedlings state Cotyledon Oval, elliptical 2
Regular Three-palmate-dissected 2-3
Juvenile Regular Three-palmate-dissected 4-7
Immature plant * Regular Three-palmate-dissected 8-12
Generative adult plant Regular Three-palmate-dissected 14-20
* Observed extinction cotyledons
Table 2
Duration age of periods and state of larkspur high in natural habitat
Age period Period state Duration
Latent - 1-5 years
Virginal Sprouts or seedlings 2-3 weeks Henenn
Juvenile plants 1-1,5 years
Immature plants 3-5 years
Generative adult plant 3—7 years
Generative Young generative plants 2-4 years
Middle-generative plants 5-8 years
Older generative plants 4—6 years
Senile SubSenile plants 3-5 years
Total: 22-42 years

The first regular leaf develops on top of the epicotyl, petiole 2-2.5 cm and three-palmate-dissected
plate, 2—4 cm long and 4—5 cm long. The length of the root system represented a major root of 5—6 cm.

Figure 2. Sprouts or seedlings larkspur high
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Status juvenile plants comes from larkspur high with the appearance of the 1st stalks 1st order.
The number of true leaves is 4 to 7 pieces, 4-5 cm long and 5-5.5 cm wide, petiole length of 3—4 ¢cm form of
regular leaves. Three-pinnatisect.

In plants, preserved hypocotyl, root system is extended to 10—12 cm, there are lateral roots of the st
order. The duration of the juvenile state 1 to 1.5 years.

In individuals in the immature state a dying cotyledons, formed elongated with shortened base shoot
height from 10 to 18 cm. Regular leaves are three-palmate-dissected, larger in size — up to 6 cm in length
and width. The outline broadly ovate leaves. The system includes the underground organs in some cases is
the main root, and at the same time there is an active formation of a system of adventitious roots. Plants form
a well-defined rosette of leaves. In the immature state of the plant is from 3 to 5 years.

Vegetative adult state of larkspur is formed by 1 to 3 branched axes shoots 2nd order. Plant height in
this state, is from 20 to 30 cm, diameter -15-25 cm. All leaves -. three-palmate-dissected, large, 10—-12 cm in
diameter, the largest observed at the base of plants. By the beginning of this stage is completely destroyed
the main root and hypocotyl, clearly manifested system of underground rhizome orthotropic bodies
kisternevogo-type, characteristic of mature plants; is extended to a depth of 1820 cm The length of the on-
togenetic state -. 3—7 times over the years.

Generative period. Status of young generative plants. The appearance of the generative organs of plants
indicates the transition to the generative period, which is accompanied by the increasing complexity of the
structure of the overground and underground organs, increase in size. Plant height is 35 to 55 cm and a diam-
eter is 40-45 cm, the root system is extended to 25-35 cm, there are lateral roots of the 2nd and 3rd order.

The first flowers are often underdeveloped generative organs, but even fully developed flowers usually
in the first year not form fruit. Rhizoma (rootstock) grows mainly in thickness, sometimes taking a pear
shape and reaching a length of 2-3 cm and a diameter 0.8—1 cm. B in some cases, underground shoot can
begin to branch. System of underground bodies takes the form of an orthotropic-kistekornevogo rhizoma-
tous type, which is stored in ontogenesis. The young generative state of larkspur high specimens are 2—4
years.

Middle-generative plants are characterized by considerable complexity of the system of shoots

(Figure 3).

Figure 3. Plants larkspur high in the adult generative state (Karkaraly Mountain)

Considerably increasing the number of generative shoots, from 5 to 30 (40), on each shoot is formed to
5-7 axes of order 2, which, in turn, form a 3—6 shoot 3rd order. Generative shoots form the maximum num-
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ber of flowers (diameter — 3—5 cm), and fruits. Rhizome strong branches. The duration of middle-aged gen-
erative state is 5—8 years.

The individuals of larkspur high in the old generative period decrease the number of generative shoots,
and there is more vegetative shoots. On the generative shoots of 2-3 cm in diameter flowers develop only on
the axes of the first order, often poorly implemented flowers, do not form a full seed. Number of elongated
with shortened base overground shoots up to an average of 5, and their height is about 30-35 cm. Observe the
process of particulation of the root system. Rhizome separate particul becomes thin, with fewer new adventi-
tious roots; there are long breaks in bloom. Duration of state is between 4 to 6 years.

Senile period. Subsenilne age status. The period comes in larkspur high after complete cessation of the
formation of generative plants. Individuals are presented as such clones generated as a result the particulation
of adult generative plants. Particul Rhizomes are short and have 7—15 thin adventitious roots. Duration of the
period is 3 to 5 years. Senile plants in natural conditions have not been revealed.

Thus, the total duration of ontogenesis larkspur high ranges from 22 to 42 years. It highlights 4 age pe-
riods and ages 8 states. larkspur plant is high on features of of ontogenesis characterized as a perennial rhi-
zomatous root-plants.
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b. Bunrepromnep, A.K. Ayens6ekona, [[.K. Keizmaposa

Kaparanabl 00J1bIcbl TAOMFU KaFAalbIHAAFbl Delphinium elatum L. onTOreHesi

Makasnazia KeIKbUIIBIK MenTecin eciMaik Delphiniume latum oHTOTeHE31H 3epTTey HOTHKENEepl KeTipiireH.
Tept ke3eH (IAaTEHTTI, BUPTHHWIBAI, TI'€HEPAaTHBTI, CEHWJIbIi) MEH ajlThl JKACTBHIK Kyl aHBIKTaIFaH.
Delphiniume latum OHTOT€HE31HIH XaJITbl Y3aKTBIFE 22-1eH 42 KYHII Kypaiabl. ABTOpIapAblH MiKipiHIIE,
JKYMBIC HOTIKENIEpI TaOWUFH HOMYJIALMSAHBIH JKOCHAPJIbl TYpAC YHBIMIACTBHIPBUIYBI YIIIH Heri3 OoJbIn
TaOBLIAIbL.

b. Bunrepromnep, A.K. Ayens6exosa, /. K. Ksi3naposa

Ontorenes Delphinium elatum L. B npupoanbix ycaosusax Kaparanaunckoii odsacTu

B craree paccMOTpeHO OHTOreHe3a >KUBOKOCTH BBICOKOM — MHOTOJIETHEIO TPABSHUCTOrO pacTeHus. Beine-
JIEHBI YEThIPE NMepUoAa (JIATCHTHBIA, BUPTUHUIIbHBIN, T€HEPAaTUBHBINA, CEHHIBbHBII) U BOCEMBb BO3PACTHBIX CO-
crostHui. OTMe4eHo, 4To 00IIas IPOTOIDKUTENFHOCTS OHTOT€HEe3a )KUBOKOCTH BBICOKOH COCTaBIIsIeT OT 22 10
42 ner. Pe3ynbraTel paboThl, MOJUYEPKHYTO aBTOPAMH, SIBISIIOTCS OCHOBOH JUISl MIaHOMEPHOW OpraHW3aIuu
TIPUPOJTHEIX HOMYJISIAIL.
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The study of peculiarities of pasteurized dairy products of Osakarov district

The article presents the characteristics of milk before and after pasteurization. Depending on the season,
changes of microbiological composition of milk and its dynamics are given. Physical and chemical character-
istics of cow's milk are described. The complete composition of cow's milk of this district is described and al-
so a comparative characteristic is given. Analysis of cow's milk is made. Comparative characteristics of home
milk and milk from a store also were presented in this article. A biological composition, fat content and pro-
tein content are considered.

Key words: pasteurization, sterilization, autoclave, lacto densimeter, innovation, dynamics.

Providing consumers with pure cow's milk, increase of its quality is currently a today's requirement.
Production of milk over the last 5 years develops rapidly. Development of milk production in the USA for
the last years is observed. In Russia 2.6 million tons of whole milk and 2.5 million tons of milk are made.

In 2001 export of milk was 2,5 million tons [1,2]. In recent years development of production of dairy
products in the Republic of Kazakhstan is closely connected with the history of Russia where the first pro-
duction of milk in the form of cooperative was made. At the moment there are more than two hundred enter-
prises in the dairy industry, the majority of them are small and medium-sized ones. There are enterprises
with innovative technologies, new equipment, new types of foodstuff and technologies of their wrapping, but
they are few in number [3,4]. The analysis of methods of identifying efficiency and negative sides of pasteur-
ization lowers quality of variability of physical and chemical properties of milk. This method is used for re-
moving pathogenic bacteria and other microorganisms. Milk of sick cows (brucellosis and other infectious
diseases) will be pasteurized on a mandatory basis. Therefore, determining the most effective method of pro-
cessing of milk increases its quality. At present importance of an innovative method for the solution of these
problems is determined.

One of the most widespread methods of disinfecting of milk is pasteurization. Due to this method taste,
color and smell of a product remain and period of storage is extended, biological value, vitamins and miner-
als, enzymes also remain. After disinfecting a heat treatment is conducted. Currently, the most often used
hygienic requirements is the use of high temperature for milk sterilization. Disinfecting is used for the disin-
fection of drinking milk and dairy products. Temperature and total time of pasteurization are determined by
the pasteurization standard [5,6].

In this regard, the goal which we set for ourselves is determining a quality of dairy products during the
pasteurization. Toaccomplishthisgoal, the following tasks were determined:

1. To compare the pasteurized dairy products;

2. To determine dynamics of quality indicators of milk.

To accomplish the goals and tasks, we carried out pasteurization of cow's milk by the device. When
performing laboratory work we poured cow's milk in a special vessel and carried out sterilization within 30
minutes. It was carried out in the special autoclave device at a temperature +75-80C°. Under such conditions
the majority of bacteria are removed. Afterwards milk pasteurization was carried out by the physical and
chemical device. In the course of work we poured in the glass cylinder of 200250 ml and with a diameter of
5 cm of ¥% milk part. Then we took the */, of the purest and powdered lacto densimeter milk. A number of
studies were carried out to determine a biological composition of cow's milk.

Determining a composition of hydrogen and fat content of milk. Without touching the device to deter-
mine fat content, we took 10 ml of sulfuric acid and added by the Mironenko's device. Then 10,77 ml of milk
is taken from a specimen accurately, without stirring a pipette at a temperature of 20 and 1 ml of isoamil al-
cohol is added. Afterwards determinant of fat content is densely closed by a plug and content is thoroughly
stirred. Then from the side of the plug the determinant is put in a water bathtub with a temperature of
65+20 °C for 5 minutes. After a water bath we place on the centrifuge with 1000 rpm for 5 minutes. After the
centrifuge we install the device in a water bath.
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Determination of protein in milk. There is at average 3,3 % of protein in cow's milk, including 2,7 % of
casein, 0,5 % of albumin and 0,1 % of globulin on average. The following methods are currently used for the
determination of protein content in milk:

A) formaltitration;

B) refractometric method (AM-2 device);

C) orange — Zhdyeing adsorption;

D) Kjeldal method.

For obtaining exact data under the laboratory conditions the first method was used.

Determination of protein in milk by formal titration. The method is based on the content of formalin.
During the reaction methylamine is formed, it increases acidity of protein that, in turn, determines amount of
protein.

Technique of determination.10 ml of the studied milk is put in a glass with a pipette, 10—12 drops from
1 % of phenolphtalein are added. 0,1 H is titrated by alkali solution to coloring on a sample basis. We add 2
ml of nitrated 37-40 % formalin. Reddish salt disappears. Alkali level in a burette is determined and titrated
repeatedly to coloring on a sample basis. To determine total amount of proteins,0,1 H of alkali solution is
multiplied by 1,94 coefficient, for the determination of casein is multiplied by coefficient 1,51. Parallels
mustn't be less than a determinant. During the titration the difference is no more than 0.05 ml of alkali.

In this study we have determined a microbiological composition of milk, studied its quality. This meth-
od is determined as «microbiological research method». This method is characterized by connection of a
molecule of oxygen from methylene blue by the enzyme of microorganism reductase. The quicker methylene
blue, oxygen and decolouration will disappear the more microorganisms occur. In this test we place 1 ml of
methylene blue in a sterile test tube, then we add 20 ml of the studied milk and close with a plug. We heat a
test tube in a water bath at a temperature of 38°C, we determine time and watch the happenings each 2 hours.
Methylene blue decolouration indicates about the completion time. In our case, milk decolouration took
place after 5 hours. It indicates about high quality of milk. As a result, the studied milk meets the state stand-
ards of quality, has necessary amount of microflora, compliance is higher than norm.

The study revealed dynamics of quality indicators and the results are shown below (Figures 1-4):

Indicators of cow's milk Indicators of cow's milk
before pasteurization after pasteurization in
_ winter
M Protein content
H Fat content M Protein content
i Microbiological composition H Fat content

i Microbiological composition

2,2*107

Figure 1. Dynamics of quality indicators of cow's milk in winte
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Indicators of cow's milk before Indicators of cow's milk after
pasteurization pasteurization in spring

M Protein content

H Fat content M Protein conten

i Microbiological composition H Fat content
i Microbiological composition

Figure 2. Dynamics of quality indicators of cow's milk in spring
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4 =&=TFat content
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Figure 3. Comparative chart of quality indicators of cow's milk in winter and spring

= Before pasteurization

= After pasteurization

After pasteurization

Before pasteurization
Winter

Spring

Figure 4. Comparative chart of a microbiological composition of dairy products in winter and spring

Cepus «buonorna.Meaguuuna.leorpadmsa». Ne 3(83)/2016

95



G.T. Kartbayeva, K.A. Elshina

Thus, summing up the results of studies, we obtained the following data:

1.When comparing the pasteurized milk, it was clear that in winter contents of protein in it 3,3 %, fat
content 2,5 %; microbiological indicators from 2,2*107 to 3,3*106 determined the value. During the spring,
protein 3,5 %, fat content 5,1 % increased, microbiological composition is 9*103.

2.As dynamics of quality indicators of cow's milk shows, increase in protein and fat content is observed
in the winter-spring season. The microbiological composition changes after pasteurization.
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OcakapoB ay/IaHbIHBIH 32J12JICBI3AbIPbLIFaH
CYT 6HiM/IepiHiH epeKIIeJIiriH 3epTTey

Makanana CyT 3alaichI3fbIpraHFa JSHiHTI oHe KeHiHTi kepcerkimTepi Oepingi. MaycbiMra GaiimaHBICTBI
CHBIP CYTIHIH MUKPOOHOJIOTHSUTBIK KypaMbIHBIH ©3repici, TuHaMuKachl kepceTini. Cublp CyTiHIH QU3HKAIBIK
KOHE XMMHSUIBIK €peKIlerikTepi cunarramisl. Ochl ayJaHHBIH CHBIP CYTiHIH TOJBIK KYpPambl aHBIKTAJIbI
JKOHE Yil CYTIMEH CalbICTBIPBLIbII, MAMIBUIBIFBL, aKybI3bl MEH MHUKPOOHOJIOTHSIIBIK KYpaMbl KepceTKilrepi
3epTTeNIi.

I'.T. Kapr6aeBa, K.A. Enpmnna

HccnenoBanue ocobeHHOCTEH MaCTepU30BAHHOM
MOJIOYHOM npoayKuuu QcakapoBCKOro paioHa

B cratpe PacCMOTPEHBI ITOKA3aTEIN MOJIOKA 10 U MOCJIE NAaCTEPpU3aluu. B 3aBuCHMOCTH OT C€30HA AaHBI U3-
MCHCHUSA MI/IKpO6I/IOJIOl"I/I‘IeCKOI‘O cocTaBa MOJIOKA W €ro guHamuka. OmnucaHbl (1)]/13]/1‘1601(]/16 U XUMHUYCCKHE
OCOOCHHOCTH KOPOBLEI'0 MOJIOKA. I/I3y‘{eHbI COCTaB U Ka4€CTBO MOJIOKa KOpPOB B OCZiKapOBCKOM paﬁOHe. ):[a—
Ha CpaBHUTECJIbHAsA XapaKTCPUCTUKA JOMAIIHETO U MMPOJAaBa€MOro B MarasuHax r. KaparaH;[LI MOJIOKaA. HpO-
BCICH aHaJIn3 OHOJIOrHYECKOTO CoCTaBa, JKUPHOCTHU U COACPIKAHUA OeJika B MOJIOKE.
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Some ways of increasing biochemical properties of sour-milk
bacteria in preparation of drinks

In article is investigated the sour-milk bacteria which are widely used in production and their influence on a
human. Especially Str.lactis, Lb. Bulgaricum and yeast, a type of Torulopsis Sk added in drink and their bio-
chemical composition was investigated. Results of addition of lemon acid and improvement of diagnostic in-
dicators are demonstrated. Features of sour-milk bacteria are confirmed. Results of biochemical experiences
with biologically active drinks for this purpose ¢xy shown. In article results of influence on a human body of
positive and negative properties are presented. In vitro the lemon is added instead of aroma producing bacte-
ria for to improve the composition of vitamins is added.

Key words: biotechnology, microbiology, microflora, streptococcus, staphylococcus.

The traditional biotechnology of milk products is historically based on the widely usage of clear wart
microfloras used as the ferment and biopreparations. According to this theory, the role of natural microfloras
is special in the development of new biopreparations in innovative level. Drinks with biological active mix-
ture are spread with the aim of accelerating the work of normal microflora in human body. But, the sour-milk
bacteria after the mixture with sour-milk products in intestine forms acid medium which influences on the
living of microorganisms which reject the development of spoiled bacteria [1]. Antibiotics (for example,
staphylococcus and other microorganisms) can be in the structure of sour-milk drinks that develop non-
useful microfloras. Silver properties can be isolated from acidophilic sticks, milk and creme streptococcus,
bifidus bacteria. But the role of products which the structure is enriched with acidophilic sticks and bifidus
bacteria has been increasing according to wide usage of antibiotics in medicine [1, 2]. On the contrary, bacte-
ria and groups of ferments, also streptococcus that isolates natural aroma included in the structure of the
meal as BAA (biological active additives), which taken in artificial way than adding natural types of bacteria
and ferment that are useful to human body dietetically [3].

The methods and objects of the research

According to this, in laboratory, lemon acid is added instead of bacteria that divides aroma, we consid-
ered the structure of the drink with the participation of special sour-milk bacteria and having low amount of
oil. The most of the present medicinal drinks is made from milks having the low amount of oil. Even the na-
tional drink kymyz which is useful to human body is going to be prepared from the milk of cow. One of the
disadvantages of this drink made in laboratory is a lot of isolation of carbonic acid in summer time. There-
fore, while preparing this kind of drink the amount of sugar should be low (3 %). This rejects the spirituous
ferment process [2,3]. This drink is used in medicinal aim, degreasing milk is added instead of diluting the
milk with water, the most important bacteria in the structure of ferment while conducting the sour-milk fer-
menting process have been used: Str.Lactis, Lb.Bulgaricum, Torulopsis Sk strain. Str.Lactis — bacteria as
balloon situated in twos or beads, it is developed in +30 -35 °C temperature. In the ferment medium it forms
acid until 1 %. Also Lb.Bulgaricum is the stick which does not move with the length 4-5 micron, the normal
temperature to be developed is 40—48 °C temperature. In the medium it forms acid until 3,0-3,5 %. It is sta-
ble to acid medium. And among the ferments related to Torulopsis Sk strain is actively used in preparation
of milk drinks. Sour-milk bacteria such as balloon and stick, they don't move, it doesn't form spore and it
lives in airy and non-airy places. But all groups of bacteria don't form sour-milk in the same amount. Some
types of them is unstable (such as balloon) to oxide medium. And in the medium sour-milk bacteria such as
the stick can gather oxide (1,5-2 %) in some amount. Sour-milk bacteria ferments mono- and disaccharides,
and it doesn't differentiate starch and other complex polysaccharides. It is defined that some other types of
this bacteria form antibiotics which destroy microbes of stomachache [2].

It is definite that the lemon acid keep the colloidal condition of warts of clear sour-milk bacteria in fer-
ment structure and the equality of the salts in the structure of milk. According to literary information, we
aimed at the influence of lemon acid on quick preparation of drink ferment, conservation period, also isola-
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tion of oxide and aroma. We included lemon acid in the amount of 0,03 %, 0,1, 0,15, 0,2, 0,3, 0.4, 0,5, 0,6
and 1 % to the ferment which prepared beforehand at one time and period. The biochemical indicators of the
drink have been defined on the first, second, fourth, sixth, eighth and twelfth days. Controls have been con-
ducted three times. While observing, for the ferment drink has been taken which comprises these ferments
and with non-addition of lemon acid. The results of observation are given in the pictures below.

The result and analysis of the work

Carbonic acid is mostly isolated when the lemon acid is added to the drink, the quality of taste increas-
es and stops to ferment beforehand. As the suitable capacity it is 0.3 %.

When the lemon acid is added in the capacity of 0,4 %, 0,5 %, 0,6 % and 1 %, the quality of taste of the
drink can be lowered, acidity is increased and the precipitations of lime have appeared. As the experiment
showed, the amount of sugar in drink that the lemon acid has been added 0,3 % is less utilized in ferment
medium, the acidity is lowered and gas will be isolated (Figure 1).
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Figure 1. The change of the acidity of the drink with the addition of lemon acid

As the experiment showed, the amount of sugar in drink is less utilized in ferment medium, the acidity
is lowered and gas will be isolated. One of the disadvantages of the drink made in laboratory is that carbonic
acid gas will mostly be isolated and it is noticed from Figure 2.
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Figure 2. The dynamics of isolation of C0, with the addition of lemon acid
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In the indicator of an experiment the isolation of spirit showed the lowest level before adding the lemon
acid to the drink, after adding the 0,3 % lemon acid as a result of increasing of the amount of sugar the dy-
namics of isolation of spirit has been normal (Figure 3).
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Figure 3. The dynamics of isolation of spirit of the drink with the addition of lemon acid

One of the reasons of the usage of sugar is shown from the usage of microorganisms of lemon acid, but
there is a possibility to prove that it is taken from natural product. But the lemon acid is isolated to salts in
milky medium, it is better spread in sour-milk bacteria and ferments, the quality of the product is increased,
it gives positive taste and smell (Figure 4).
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Figure 4. The dynamics of isolation of aldehyde of the drink with the addition of lemon acid

The buffered capacity is one of the basic physical-chemical factors in the sour-milk product, it has the
feature of keeping pH level of the medium. Therefore in the process of the preparation and addition of lemon
acid to the drink, defining the buffered capacity is put beforehand [4].

Paying attention to the table given below, addition of lemon acid in the beginning of an experiment will
ferment the drink 100 °T, the acidity will be increased gradually and on the fourteenth day it reaches 140 °T.
And while observing the acidity is 80 °T, on the fourteenth day it reaches 180 °T. According to this, pH level
is lowered. In an observation experiment, the buffered capacity is 0,61 on the first day, and the drink with the
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addition of lemon is 2,45. The quickest non-ferment of the drink is noticed from the initial buffered capacity
of the product. Relying on made experiments, addition of the lemon acid to the drink increases the buffet,
lowers the acidity, it is shown from the table given below that the conservation period can be longer without
destroying the qualities of ferments in its structure (table is given below).

The change of buffered quality of drinks that the 0,3 % lemon acid has been added and the influence of
them on gathering the acid.

Table
Experiment results
Types of experiments T(ﬁ?nig? d(a)tiflgge Acidity, °T pH Buffered capacity, B
1 Ferment with the addition 1 100 4,00 2,45
of lemon acid 3 108 3,74 2,45
5 120 3,64 2,45
7 125 3,51 2,45
10 130 3,42 2,73
14 140 3,40 3,06
2 Ferment with non-addition 1 80 5,05 0,61
of lemon acid (observation) 3 120 3,50 2,00
5 130 3,50 2,13
7 135 3,35 2,17
10 150 3,25 2,45
14 180 3,21 2,65
Conclusion

1. As another suitable factor for the lemon acid in the process of made experiments can be its buffered
capacity. But the chemical indicators of the medium, that is to say, that the concentration of hydrogen ion
(pH), indicators of oxide-non-oxide potentials, buffered capacity (B) are significantly important in the devel-
opment of microorganisms.

2. With the addition of lemon acid to the structure of the produced drink from the strain of ferment
Torulopsis S, sour-milk bacteria such as Str.Lactis, Lb.Bulgaricum their quality feature is not destroyed and
conservation period of the temperature between 18-20 °C can be longer up to two weeks.
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III.K. Eneynaesa, B.1. Kopuun, K. K. Xymaranuesa

CYT KbIIIKBLIABI CYyChIH JalbIHAAY1a 0aKTePUSIIAPAbIH OMOXUMHSAJIBIK
KaCHeTTepPiH KOFapbLIATYAbIH KelOip k011apbl

Makanaza Ka3ipri ©HAipicTe KOJIAHBUIBII XYPreH KeHOip CYTKBIIKbUILABI OaKTepHsIapAblH OHOXHUMUSIIBIK
KYPBUIBIMBIHA 9Cep €T€ OTHIPHIN, HEeri3ri KYHIBUIBIFBIH >KOMMail, *aHa eHIM alyIblH KeiOip 3eprreyiepi
kapacteipsutran. CoHblH iminae epexue Str. lactis, Lb. Bulgaricum men ambITkel Typingeri Torulopsis Sk
IITaMMAPBIHAH KYPBUIFAH CYCHIHHBIH OHOXMMUSICHI KepceTinreH. CyChIHFa JIMMOH KbIIIKBUIBIH KOCKAaH
Ke3zeri OHOXMMUSUIBIK (DaKTOpJaphl JKOHE AMATHOCTHKANIBIK KOPCETKILITEpiHiH JKOFapbulaybl OaiKaiabl.
CYTKbILIKBUIABI OaKTepUsUIapIbIH epeKile KacueTtepi nonenneHreH. COHBIMEH KaTap ajaM ar3achlHa ocep
€TEeTIH OH JKoHE Tepic OarbITTap OMOXMMHMSIIBIK KOPCETKIMTepMeH Oepiren. 3epTXaHalbIK JKaF/Aaija X0 Hic
Oenrimr OGakTepusIapIblH OpPHbIHA JIMMOH KOCBIN, BHUTAMUHIIK KYPBUIBIMBIH JKaKCapTyFa OOJIaTBIHBI
alTBUIFaH.
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Some ways of increasing biochemical properties ...

III.K. Eneynaesa, B.1. Kopuun, K. )K. Xymaranuesa

HexoToppble myTH NOBbINIEHUSI OHOXUMHUYECKHUX CBOWCTB DaKTepuid,
HCHOJIb3YIOUIUXCH AJIS1 M3TOTOBJCHUS KHCJIOMOJIOYHBIX HAIIUTKOB

B craTbe mpezncTaBiIeHs! pe3yabTaThl UCCIIENOBAHMS IIMPOKO MCHONB3YyEeMbIX B MPOU3BOJICTBE KHUCIOMOJIOU-
HBIX HamWUTKOB Oaktepuii Str. lactis, Lb. Bulgaricum n npoxokeit Buna Torulopsis Sk., nx OMOXUMUYECKUI
COCTaB U BIIMSHUE HA OPraHW3M 4esnoBeka. [TokazaHo, 4To NpH H0O0ABJICHUH JIMMOHHON KHCIOTBI HEKOTOPHIE
OMOXMMHYECKHE 0COOEHHOCTH KHUCIOMOJIOYHBIX OaKTEPHil M3MEHSIOTCS M YJIYYIIAIOTCA MX AMarHOCTHYECKHE
nokasarend. Kpome Toro, B CTaThe BBIIAEJICHBI MOJIOXKUTEIBHBIE U OTPHLATEIbHBIE CTOPOHBI BIUSAHUSA Ha Op-
TaHU3M YeJIOBEKA JAHHBIX OMOXMMHYECKHX IOKa3areneid. B mabopaTopHBIX yCIOBHSAX, OTMEUEHO aBTOPAMH,
JUISL TIOBBIIICHHUS COCTaBa BUTAMHUHOB BMECTO apoMaTOOOpa3ylomuX OakTepuil B KUCIOMOJIOYHBIN HAIIMTOK
KyMBIC OBUT 100aBIIeH JTMMOH.
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Kapkapanbi—KpI3bL1apaii ycak IIOKbLIAPbIHBIH KbIHA (MJIOPaCBIHbIH
OMOIKOJIOTUSJIBIK epeKIIeiKTepi

Makanana KelHaJapAblH TipOIUIK (opManapsl, TIpIIUIK cyOcTpaTTapblHa Kapal, SKOJOTHSUIBIK (haKTopiiap
JKOHE HKOJIOTHSUIBIK TONTapAbl JKyHelney OoifbiHia skoomomopd Tomraps! Gepinai. Ocel eHOEKTepre cylieHe
otsIpeln, Kapkapans! xoHe AKTOFail aylaHIApbIHBIH KbIHAJIAPBIHEIH OHOJOTHSUIBIK JKOHE MOP(OIOTHSIBIK
epeKIIeNiKTepl KapacTHIPBIIIBL. 3epTTey alMaKTapbIHBIH KbIHa (iopacel 7 KaTtapra, 31 TykeiMpacka, 92
TybIcKa OipikTipinren 292 Typre TeH exeHziri oenrimi Gonapl. 3epTTey OapbIChIHAA KbIHA CHHY3HUSIAPBIHBIH
JOMUHAHTTBI KOHE COJJOMUHAHTTBI, CHPEK KE3/IeCETiH )KOHE SHAEM/Il TYPJIepi aHBIKTaIIIbI.

Kinm ce30ep: pnopa, Gno3K0IOTHs, EpeKILeNiK, KbIHa, CHPeK Ke3/IeCeTiH, alMaK, ajyaH TypJii, TaOUFH opra.

Opransik KazakcTaHHBIH KblHAa ()JIOPACBHIHBIH alyaH TYpJiliri, 0acka eciMIIKTEepIiH TYpJIEpi CHAKTHI
TIPIIUIIK €TETIH TaOWFM OPTAHBIH SKOJIOTHUSJIBIK JKarJaiIapbhlHbIH aWbIPMAIbUIBIKTAPBIMEH HETI3CIe/l.
Kymeic Kaparanabl eHIpiHIH HETI3TI YcaK IOKBUIAPBIHBIH KBIHAJAPBIHEIH MOPQOJIOTHSIBIK JKOHE
SKOJIOTHSUIBIK €PEKILENTIKTEPiH aHbIKTayFa OarbITTanFaH. 3epTTeNeTiH aiiMakKa Maiia IOKbUIBI KepiepiMeH
Oipre >ka3bIKThI Jaiajbl aiMakTap fa kipeai. Kaparanmbl 00sbichl — Ka3zakcran OOHBIHIIA JTUXEHOIOTHUSIIBIK
TYPFBIJA KETKITIKTI 3epTTEIMEreH ailMaKTap IbIH Oipi.

Kemnanap — Opransik Kasakcranna keH Taparad ecimuikrep. JlereHiMeH Jie oJapAblH eTe Oasy ecyi
Te3 OCEeTIH I'YJIIi 6CIMAIKTEpMEH XKoHE MYKTEpMEH Oacekesecyre MyMKiHIik 6epmeiiai. CoHObIKTaH KbIHAIap
0acka eCIMIIKTEp YIIiH TipIIUIIK KaFaalbl THIM KaTaH OOJBIT KEJICTiH KepiiepAil urepyre Teipbicansl. Omap
op Typii cyOctparrapra OekiHim, Tipmimik eremi. CapblapkaHblH AKTOFail eHipiHiH KblHAJApblHA Talaay
KacaraH Ke3[e OJapAblH MOP(ONOTHSUIBIK KYpbUIBIMAApPbIHAH OOJIeK 3KOJNOTMSUIBIK TONTaphlHA Ja KETe
TOKTAJIBIT XYy#enen oTkeHoi3 [1-5].

Kapkapanbl >xoHe AKTOFail ayJnaHIapblHBIH KbIHAa (DJIOpachlHBIH cunarramachl OOMBIHINA aJIbIHFAH
JepEKTep FHUIBIMHU JKOHE MPAKTUKAIBIK MAceNenepli KelIeHAl LISy YIIH KaXeT. 3epTTey HOTHXKeciHnae
anpiaran - mamimertep Opranblk  KasakcranuelH —eciMaikTep (¢uiopacklHa Tangay JKacaraH —Kesle,
KazakcranHbIH Oacka eHipiepiHiH KblHa (DIOpachiH 3epTTeyze, KblHa AHBIKTAFBIITAPBIH KYPacThIpFaHIa
XKOHE TaOWFaTThl KOPFay ic-IIapajapblH >KYPri3reHJe KOJNIAHBUTYHl MYMKiH. AHBIKTaJfaH TYpJIEpIiH
OMOJIOTHSITBIK-MOP(OIOTUSIIBIK  CHUIIaTTaMaIapbl OHE SKOJOTHSIIBIK €peKIIeNikTepi OOWbIHIIA ajbIHFaH
MaFJIyMaTTap S>KEePTUTIKTI TaOWFATTBl 3EpTTEN, TUIMII NaimalaHymaa KaKeTTI PecypcTaHy KYMBICTAPBIH
XKYprisrenzie, aiMakTapAblH TIe000TaHUKAJIBbIK KapTaJapblH Kypbll, Oo/pKaMJap >KacaraHia JKOHE
aHbIKTaMajap KypacThIpFaH/a MaiianaHblIybl THIC.

3eprTeneTiH aliMakka OOJIBICTBIH KBIPATThI INBIFBIC O6JIIMI JKOHE OHBIH JKa3bIK Aajlajibl aJKalTaphbl
kipeni. KapacTeipsuiaTeid xkepiepre AKTorail ayIaHbIHBIH OpMaH aikaObl, Kel3bliapaii cupek opMaHbl Tay
skotacel MeH Apkapnsl, Koiitac, Kpizpuitac moxpuiaps! xoHe Kapkapanel aynansiHbelH Kapkapansl, Kent
TayJbl-opMaH cinemaepi MeH Kaparailiibl IIOKbIIapHI sKaTa bl

JluxeHonmorusmeIK TYpFeIIan a3 3eprrenreH Opranslk KazakcramapiH (Kapkapanbl xkoHe AKTOFai
ayJZaHJapbIHBIH) KbIHA (DJIOPACBIHBIH TYPJIK Kypambl alfaml PeT aHbIKTaIAbl, TYpJEp Ti3iMi (KOHCIEKTICi)
KYpBUIBII, 3epTTey aiiMakTapsl yiiH 292 Typ tipkenai. TipkenreH typiaepaid iminae Kaparanmsl o0abICh
ymria 110 typ xone xanmbl Kazakctan ymria 30 Typ 'kaHalaH aHBIKTAJIBII TalIaHIbl. AHBIKTAIFAaH KbIHA
aTayJaphl J)KaHa TaKCOHOMUSIIBIK KYHEMEH JKIKTeNi. 3epTTey aymaHIapbhIHBIH KbIHAJIapblHA OipiHIII peT
KyHenik, OnoMopOIOTHAIIBIK, SKOJIOTHSUIBIK XKoHE TeorpadusuIblK cunarramaiap Oepiii.

Opransik KazakcranHbiH KbiHasap (jiopackl 7 Katapra, 31 TykeIMaacka, 92 Tybicka Oipikripinred 292
Typai Kamtuabl. Kapkapaisl aynansl OoibiHIna 226 Typ Tipkeiace, AKTorai oHipi yiiH 168 Typ aHBIKTaJIbIII,
xywenennui [4—6].

Opranbik KazakcTaHHBIH KbIHA (DIOPACBIHBIH alyaH TYPJLIiri, 6acka eciMAiKTepIiH Typiepi CHSKTHI,
TIPIIUIIK €TETIH TaOWFM OPTAHBIH SKOJIOTHUSJIBIK JKaFJaiIapblHbIH aWbIPMAIbUIBIKTAPBIMEH HETI3CIe/l.
3epTTenin OTBHIPFaH alMaKTBhIH KbIHA (JIOPACHIHBIH TIPLILTIK €TeTiH cyOcTpaTrTapbl OOMbIHIIA XKYHeneHyiH
Tangay Kes3iHje op TYpJii Tay >KbIHBICTApBIHAA MEKEH eTEeTiH KbIHa TypiepiHiH yneci (42,8 %) 6ackiM OombIn
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KeJIeTiHI aHBIKTaJIIbl. AFall TeKTi cyOcTpaTTa jKoHE TOIBIpaK OCTiHJE TapaliFaH KbIHA TYPJIEPiHIH yiecTepi
mamanac (coiikec typae 24,7 xone 22,9 %). Exi, cupek xxaraiina yi cyocTpaTThl TAHAAUTBIH apajac TONTHI
Typaep 15 (5 %) Kypaiisl.

Anaiina KpIHaJIApJbIH KOTIIIIr KEeKeJIETeH OpTaHbl HeMece Oenrisi Oip cyOcTpaT TypiH TaHIam, COl
opTa jkarmaiibiHa OeliMaeny kacueri Oalikanmanpl. KeiGip Typiep cyOcTpaTThiH TypiHe WHIUGGEPEHTTI
kenemi (ap Typii 4-5 cyOcTparra Ke3aecei).

Bapibik KpiHa (iiopachIH eceTiH cyOcTpaThiHa Kapaii OipHele SKOJOTHsIbIK TolTapra 0exyre 6oiaasl.
On TonTapAblH OKUIAEpi KOpIaraH OPTAHBIH JKaFJaiiapblHA op TYpJl TallaNTapbIMEH CUMATTalaJbl. Op
TONTHIH 1IIIHE, KECTEAe KOPCETIIreHIeH, KIIIripiM apaiblK Killl TonTap 0eJiHIeH.

Kecre
Cy6cTpaTKa 0ail1aHBICTBI KbIHAJAPABI 3K0IOTUSIBIK TONTAPFA KiKTey
P/c OKONOTHUSAIBIK Typ Yuneci, |Plc OKONOTUSAIBIK Typ Yeci,
Ne TOI CaHbl % Ne TOI CaHbl %
1 | Onummtti 125 42,8 8 | DmmndneonTe-3nurenaT 3 1,03
2 | Dnuduieoars 72 24,7 9 | OnudaeonTe->nuUIAT 3 1,03
3 |Omurennri 67 22,9 10 | Onn¢neoATI-3NMUKCHIT 3 1,03
4 | Dumbpuodurri 4 1,4 11 | Snudneonre-3nudbpropur 3 1,03
5 | Onukcunai 6 2,1 12 | Onukcun-snuren;t 1 0,3
6 | DupmomuTTi 1 0,3 13 | Dnurena-3nubdpuodur 2 0,7
7 |I'mnodneonrs 2 0,7 BapJbIrsl 292 100

Opransik KasakcTaHHBIH KaTmapiibl Maia MIOKBUIBI, JaNaibl aiiMaKTaphlHOA JXoHE TayJIbl-OpMaH
citemziepinie TaparaH KeiHa QuopackiHbiH 148 Typi (50,7 %) TIpIIUIIK OPTACHIHBIH JKETKLTIKTI
BUTFIIBUIBIFBIH  KasalTeiH Me3o¢utrep; 89 Typi (30,5 %) bUFanabUIBIKKa TAaIllIbl, KYpPFaK opTraiapia
Tipurinik eryre Oediimmenren kcepodurrep, 24 Typi (8,2 %) apansik Tom — Kcepomesodputrep; 20 Typi
(6,8 %) cyBIK 9pi KypFaK opraiap/ia MeKeHAeHTIH Kprodurrep; 8 Typi (2,7 %) cybIK, opi BUIFAJIBI XKepIiepe
MekeH ereTiH ncuxpodurrep, 2 Typ (0,7 %), kpuokcepodur xone 1 Typ (0,3 %) TurpoduT OGOIBIIT
TaObLIA B,

Typ cansl a3 Torrrapra, sikau 2 Typai (0,7) kamTuteiH Kprokcepodurrepre: Pleopsidium chlorophanum
(Wahlenb.) Zopf, P.flavum (Bellardi) Korb.; am 1 typi (0,3) Oap rurpodur TtoObiHa Staurothele
fuscocuprea (Nyl.) Zschacke xatanupr.

Opransik KazakcTaHHBIH 0achiM KOMIIILTIK XKepIepiH 003IbI-0eTeremi-KycaH bl Jajia bl jKaTKaHbIHA
KapamacTaH, JalajiblK aKanTa KaTmapibsl Maiia moKbpuiap MeH Te0enep, anaca Tayjaap MEH jKOoTajlap CHpEK
ke3necin TapanraH. COHIOBIKTaH aHBIKTaJFaH KbpIHAJIAPABIH Kem OeJjiri Taysbl-TacTel cyOcTparrapia
MEKEH/ICHTIH SMINTTI KbIHAJIap TOOBIH KypaiIbl.

Taynbel TacTel Kepiepae TIPIIUTIK €TeTiH MIINATTI KeIHATapasH 126 Typi 44 tybicka 21 TyKbIMmacKa
Oipirexi. byn 6apibIk KbiHA QIiopackHBIH IaMaMeH 43 % Kypaibl.

Kpinanap ocipece THIFBI3 CHIMKATTBHI Tay XBIHBICTapbIHIA MOJ Ke3gecemi. Omapra 43 Typ >kaTaibl.
CHIKaTThl CyOCTpaTThI KaJalUThIH KbIHAAP, KAIIBl aHBIKTaIFaH KbiHa (uropaceiaeie 14,7 % KaMTHABL. AT
ONl AMUIUTTI KbIHamapAwlH imriHme 34 % kypaigsl. LeiFy Teri op Typii KBIHBICTHI OOJNBINT KENETiH
XKapTactap/a, Ky3aapaa, TacTapAbIH apachlHIa eceTiH KbiHanapra 37 Typ (auxeHodopanbiy 12,7 % Hemece
SIUANTTEPAIH imiHae 29,4 %) xatagpl. OKTAacThl Tay XBIHBICTApPBIHAA TapaiFaH KblHa Typi — 36. Byn
KapOOHATTHI SIMWINTTEP TOOBI KAaJIbI KbiHA (IopackiHbIH 12 % He Tactapaa MeKeHIeHTiH TypiepmaiH 28,6 %
yiecine TeH. COHBIMEH KaTap SHHJIMTTI TONTHIH imIiHAe 7 TYp TpaHUTTEpAiH OeTiHzae, an 3 Typ KymIak
TacTtapaa Tipminik ereai. Ketnanap ¢aopaceinsin 2,4 % rpanutrepai, 1,03 % Kymaax Tactapabl MEKEHACHII.
Byn colikecinme smuianTTI KpIHaJdap TOOBIHBIH 5,6 koHe 2,4 % xKypaiiapl. KebiHe s>muiuTTi KbIHAmIap
cyoctparThiH 1-2 (kapTacthl) TypiHe OeitimuenreH, Tek 6 Typ (2,1 %) mbiFy Teri ap Typii cyOcTparrapia
Ke3zecei.

Kemanapabeiy cyOctpaTr O0HBIHINIA TapaTybl OHBIH XUMHUSIIBIK KYpaMbIHA FaHa OaiJIaHBICTBI KEJIMEH/II,
COHBIMEH KOCa OJapIblH OpHAJACy OKCIO3MINMACHIHA Ja Kem Toyenmi. Omapra ocipece OHWIK Taylbl
ayMaKTapAarbl JKoHE aJbliIiK Oenaeyaeri HHcosuus ocep eredi. KyHHIH K31 Tycim, KbI3IBIPBII TYpaThIH
Tay OeTKeiyiepiHAe MEKEHIEHTIH KbIHaJapAbIH TYP KYpaMbl, COJ ’KapTacTa TIPIIUTK €TETiH KOJeHKEJIK
KblHAJapFa KaparaHia, esremre. KeOiHece oyiap KcepodHTTI Keleai opi TYpJiK Kypambl IIAFbIH.
KapractapaplH KeJiereiJicHreH jKaKTapblHAa MEKCHICHTIH KbIHAJAPABIH OachIM KOIIIUIri mMe3odurrep,
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onapAblH ~ MOPQONOTMSUIBIK ~ KYpbUIBIMBIHAA  Oipmiama — esrepictepi  ailikelH — Oaiikamanel.  SIFHH
KaTMapuakTapbIHBIH TYCl aHAFYPIIBIM KaHBIKKAH, KAOBIKTHIK Ka0aT KaJBIHIBIFBI )KYKapaK, KaTIapIIarblHbIH
KeJieMi (IrmaMeTprepi) KeHipeK OOJIBIT KeeTi.

CoHBIMEH, SMMWINTTI KbIHAIAPABIH imIiHAe 6ackiM OombIn KeneTiHi kcepoputrep — 53 Typ (42,1 %), an
35 Typ Me3odurTi KetHANAp (27,8 %) Gonbin TadbuIaabl. COHBIMEH KaTap apajiblk KCepoMe30(pHUTTEp TOOBIHA
14 1yp (11,1 %), 13 xemHa TYpi kpuodutrepre (10,3 %), 6 Typ ncuxpodurri Tomka (4,8 %), am
kpuokcepodurrepre 5 Typ (4 %) xKarasbl.

MopdonorusiblK KYpbUIBICE OOMBIHIIA SMMAINTTI KbIHATAPABIH 1IIiHAE KAclaKThl KblHA TYpi 0achiM,
omapra 46 (36,5 %) typ xatanbl. YKanmelpakTel KeIHANApABIH yieciae 32 typ (25,4 %), apeonapl-KacmaKThl
kpiHaMapapig yiecine 18 (14,3 %) typaen kxeneni. KaOwsipmakTe! kprHanapase canbl 9 (7,1 %), apeonnbi-
Kajakmaiubsl KpiHamap 8 (6,3 %), Oyransl keiHamap 7 (5,6 %) Typai Kypaiasl. Tipmrimik ¢opManapbiHbIH
immiHae SMWIATTi KeiHAmapabiH 3 Typi (2,4 %) cyden Topi3mi-Kajakmaisl, 2 Typl KalaKMIalbl-KacIlaKThl
(1,6 %), 1 Typ (0,8 %) mTacTHHKAIEI.

OnwInTTi KbIHaNapAbIH HEri3iH 21 TYKbIMAAcKa kaTaThlH 44 TybIC Kypaibl, OHBIH IIIIHAE TYP CaHBI
karbIHaH: Aspicilia A.Massal. (17), Lecanora Ach. (12), Umbilicaria Hoffm. (11), Acarospora A.Massal
(9), Caloplaca Th. Fr. (9), Rhizocarpon Ramond ex DC. (6), Melanelia Essl. (4), Lasallia Mérat (4) sxoHe
T.0. TYBICTap >KETEKIL1 POJIb aTKaAPasbl.

Opransik Kazakcran jkepiHie OCIMiIKTEp KaybIMIACTBHIKTAPBIHBIH IIAJFBIHABIK, JAJANbIK, OyTallbl
JKOHE OpMaHIBI THUNTEPI KalbIITacKaH. Jlamaibl eciMIOIKTep KaybIMIACTBIKTAphl op TYPil MIONTEeCiHi-
Oererei, CyJIbI0ACThI, KbI3bLIOETETENI, TETPOMPHUTTI-Op TYPJIl MIONTECIH/Il, CYOIeCCHHTHaHIbI-KYCaHIbI-003-
Oeterelni, Cy0IeCCHHTHAHIBI-KYCAH ILI-0CTETelll JKOHE JKIHIIIKE KYCaHIBI-CENeYI qalaiapMeH YChIHBUTAIBL.
[IanFeIHOBIKTAp HAFBI3 MIAOBIHIBIKTApFa, TAyJbl, OaTHAKTHI JKOHE Majaibl MAJFBIHABIKTapFa OeIiHe/I.
JlanmanbIK JKoHE MIANFBIHABIK OCIMIIKTEp OIpJIeCTIKTEPl AMUTEeHTI KbIHA TONTAPBIHBIH TY3UTyiHE eJeyli acep
eTeqi.

Onurenari, Tonblpak Oeringe OekiHin He OekinOel Ooc Tipurinik etetiH 67 (22,9 %) KbplHa Typnepi
JKYMBIP YCaK TacTHI )KOHE T'YMYCTHI OOJBINT KelTreH (Kypenl KaHKaIbl CYPEKTEHTEH) TOIBIpaK OCTTepiHEH,
KOMILTIK Xafaia cUpeK KeIreH alllblK Kaparaijsl OpMaHHaH, )KapTacTapAblH Kenoeyli OeTkeiepinne
HIOFbIpIanFaH. blarangsl kKeneHKelni Kepliepie TOMNbIpaKk KbIHajmapbl a3 eceni. JKekejereH Typiep TacTbl
cyOcTparTapiaH, acipece MYK 0OackaH TacTaplaH, arallTapAblH TYITEPIHEH TOIbIpaK OETIiHE aybICalbl.
Cladonia Hill. ex P.Browne TybICbIHAa »aTaThlH TYpJIEp Kaparaijbl OpMaHaapja e3apa KoHe KeHOip
MYKTEPMEH apanachln cuHy3usiap Tysedi. Con cuskTol, Aspicilia A.Massal. TyBICBIHBIH OKIJIEpi Janalibl-
Kycaubl Kaybimaacteikrapaa Catapyrenium Flot., Placidium A.Massal., Caloplaca Th. Fr., Psora Hoffm,,
Rinodina (Ach.) Gray TybsICTapbIHBIH TYpJICpiMEH, al KeH karmaijma O0acka KblHA TYpJepiMEH KOCBHUIBI,
CHHY3UsUIAp Kypalapl. DNHUrenaTi KplHAIapAslH Oapieirsl 14 TykpIMumacka, 23 Tybicka Oipiremi. Typ caHsl
ket TybicTapra Cladonia Hill. ex P.Browne (21), Aspicilia A.Massal. (8), Diploschistes Norman (5), Toninia
A.Massal. (3), Fulgensia A.Massal. & De Not. (3), Endocarpon Hedw. (3) sxatazapl.

Onurennri KeHaIapAsH Kemmriiairi — 18 typ (26,9 %) okTi KapOOHATTHI TOMBIPaKTapa, COPTAHJBI
tacTtak Tombipak Oetinae 11 Typ (16,4 %); Kyprak Kaparaiiel opMaHiapaa 8 Typ, aralmITapablH TYOiHZE,
MYKTEpIiH apacblHAa 8 Typ, Aajajbl XKoHE IMOJAI aMakTapaa amblK skepiaepae — 8 Typ. byimapabig
opkaiiceicel 11,9 %-man xamtunael. Kymabl skoHe KapamnipikTi (TyMycThl HE TOP(TBI) TOMBIPAKTapIbIH
oeriner 7 Typ (10,4 %); xKymasl TonbipakTad 4 Typ (6 %) xuHaIAEl. ¥ CaKTalFaH Tac KUBIPLIIBIKTApBIHAA 2
1yp (3 %) — Lobothallia sphaeroidea (Oxner) Sedeln., Diploschistes scruposus (Schreb.) Norman »xoHe
JKapTacTapblH sKapbIKTapblHAH JKUHAIFaH TonbIpak Oetinae — Toninia tristis (Th. Fr) Th. Fr. xeiHa Typaepi
AHBIKTAJIIBI.

Tonblpak KblHATAPBIHBIH MOPQOIOTUSIIBIK KYPBUIBIMIAPHI a allyaH TYpJi, olapAbly imiHae eH ko0l —
Oyransl kerHanap 27 typ (40,3 %), TypriepiHiH caHBI KaFbIHAaH Kelleci Ke3ekTe apKaichichiHaa 11 Typmen
(16,4 %-maH) KenmeTiH KaclmaKThl XoHE KaOBIPIIAKTHI TipHIUTK (opmamapsl OpblH ajanbl. JKambipakTbl
AMUTenATI KbiHamap caubl 6 (9 %). KaObIpiakThl-Kamakiaabl KoHE KaldakKIiadbl KYpPhUIBIMAApFa 3 TYpACH
(4,5 %) xeneni. KaObIpriakTel-Kanakmansl KelHanapra Squamarina lentigera (Weber) Poelt, Squamarina
cartilaginea (With.) P.James, Caloplaca tominii Savicz, Kanakiiainsl KbiHanapra Fulgensia fulgens (Sw.)
Elenkin, F. blacteata (Hoftm.) Risdnen, Teloschistes lacunosus (Rupr.) Savicz xatamel. Anaca OyTaibl
kbiHA TYPi 2 (3 %): Aspicilia fruticulosa (Eversm.) Flagey, A. hispida Mereschk.; apeonabl-Kamakmais —
Fulgensia desertorum (Tomin) Poelt; Oyapipasi-KaObipmaktel — Aspicilia emiliae (Tomin) Oxner; cyiten
Topi3gi-apeonnbl — Aspicilia vagans Oxner; KaObIpIIAKTHI-KacakTel — Phaeorrhiza sareptana (Tomin)
H.Mayrhofer & Poelt kpiHanapeiabg yaecrepine 1,5 %-nan taeni.
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Opranbiy abnoTUKANBIK (haKkTOpIapblHa Kapai 3MUrenATi KelHanapAasH kebici kecepopurrep — 34 Typ
(50,7 %), xapTteichiHa KYBIFBI 26 TYp (38,8 %) Me3odutTep GonbIn caHanmaabl. ApallblK KcepomMe30(HuTTi
Tonka 3 KeiHA TYpi (4,5 %): Peltigera rufescens (Weis.) Humb., Cladonia pyxidata (L.) Hoffm., CL
arbuscula (Wallr.) Flot. ssp. arbuscula; xpuodurrepre 2 typ (3 %): Stereocaulon alpinum Laurer >xone
Fulgensia blacteata (Hoffm.) Résdnen; ncuxpodurke — Cladonia stricta (Nyl.) Nyl., an kcepokpuopuTke
Psora decipiens (Hedw.) Hoffm. xbIHachI sxaTapl.

AmnpikTanran 67 smurenAri KpiHadapabiH 14 Typi (20,9 %) cupek, 15 Typi (22,4 %) ete cupek
ke3necetin Oonca, Caloplaca tominii Savicz typi (1,5 %) Oipmi-xapeiMasl FaHa. Exi xeiHa TYpi (3 %) —
Diploschistes steppeus Risdnen xxone Lobothallia sphaeroidea (Oxner) Sedeln. sHaemai KblHaIapFa jKkaTabl.
Tompipak KpiHaMapweIHBIH imiHAe 4 kbiHa (6 %) keH TaparaH, 12 xerHA TYpl (17,9 %) 9p Typni mamaibik
(uTOLICHO3AAPIBIH TYPAKTHI TYpJiepi Ooibin ecentence, 21 kpiHa TypiniH (31,3 %) Ke3necyi cupek emec.

Myxkrepaiyn Oertinge Tipmimik ertetiH 9 (3,1 %) kpHAa TYpi 5 TyKbIMmacka 6 TybIcKa OipireTiH
SnHOpHOMUTTI KbIHAJIAP TOOBIH Kypaiael. OnapiblH apacbiHaa 4 TYp TEK MYKTEpIiH OCTTEpiHEH ajibIHFaH
HaFbI3 AMUOpUODUTTED, all 5 TYp €Ki cyOcTparTa apanachlll MEKEH €TiH apajibIK TOMKa Kipeai (AnudaeoaTsI-
snubpuodur 3 Typ, snureng-3nudpuodur 2 Typ).

Onubpuodpurrepain 3 Typi MOp(OIOrHsIBIK KYPbUIBIMBI OOHBIHINA KAaCHaKThl KbiHanap: Micarea
melaena (Nyl.) Hedl., Pertusaria bryontha (Ach.) Nyl., Rinodina terrestris Tomin, an 6 Typ: Nephroma bel-
lum (Spreng.) Tuck., N. parile (Ach.) Ach., Peltigera canina (L.) Willd., P. didactyla (With.) J.R.Laundon,
P. malacea (Ach.) Funck., Physconia muscigena (Ach.) Poelt Tipmigik kyiiHe Kapai >KXaIbIpaKThl.
AHBIKTaJIFaH MMOpUOGHUTTEPAiH 5 Typi Me30duTTi, 2 Typi Kcepome3odurti, 1 Typi kcepodurTi xkoHe 1 Typ
KpUO(UTTI TONTApFa kaTagsl. DnuOpuoduTTEpaiH S5 Typi Oopeanabl reorpadusibK 2IEMEHTKE TOH.

TompIpakTa >k0HE MYKTEpAiH OeTiHIE Tapaldy epeKIIeTKTepiHe Kapai KblHATapaelH 3  Typi
nonomutrepae Sarcogyne regularis Korb. em. Oxner, Catapyrenium cinereum (Pers.) Korb., Placidium
lachneum (Ach.) de Lesd. xe3neceni.

OciMIiKkTepAiH KalAbIKTapblHAA, WLIpireH aram [iHi MeH TyOipiepiHae, OpMaH TeceMIIeci MeH
IIBIPITBEUIApAA, OHICITEH araliTa MEKEH €TETiH SIUKCIIISp 7 TYKbIMIacka 8 Tywicka Oipiretin 11 Typaen
(3,8 %) typanpl. OnapapiH 6 TYpi MOPQOIOTHSIIBIK KYphUIbIMBIHA Kapail KacHakTel: Xylographa parallela
(Ach.: Fr.) Fr., Lecanora hypopta (Ach.) Vain., L. subintricata (Nyl.) Th. Fr., L. symmicta (Ach.) Ach.,
Buellia disciformis (Fr.) Mudd, Caloplaca jungermanniae (Vahl) Th. Fr.; 2 Typi xansipaktel. Melanelia
infumata (Nyl.) Essl., Parmelia sulcata Taylor; 2 typi: Cladonia botrytes (Hagen) Willd., CL coniocraea
(Florke) Spreng. Oyransl sxoHe Acarospora schleicheri (Ach.) A.Massal. Typi KaOBIPIIaKTBL. DKOJIOTHSIIBIK
TOOBIHA Kapai 8 Typ Me30(putTi, 2 TYp KcepoduTTi x)oHe 1 ncuxpoduTTi Oobin kenaemi. Onapably imiHze
4 Typi TaburaTTa XM Ke37ecei, 2 Typl KeH TaparaH, 2 TYp CHPEK JXKoHE 3 TYp Te CUPEK Ke3IeceTiHaep.

Boranuka xaitnel onmebuerTepine op Typii araml TEKTeC OCIMAIKTEpIiH KbIHAa (IIOpACHIHIAFEI
afBIpMAIIBUTBIKTApFa Ha3ap ayAapbUIbIN, >Ka3bUIbII JKYp. By KYOBUIBICTBI KEWOIp aBTOpiap KIMMATTHIK
(axTopimapra OaiTaHBICTBI AN TYCiHAIpeni. Amaiga IIBIH MOHIHAC KBIHATAPIBIH OpPMaHIA Tapadybl
aFallThIH TETiHe FaHa eMeC, COHbIMEH Oipre coifkec SKOJOTHSIBIK OPTaHBI KYPAaHTHIH OPMaHHBIH HEMece
OCIMJIIK OipIECTIKTEPIHIH TUITIHE KON 0ailIaHBICTBI KIS/,

Kent, Kapkapansl, Kp3butapait Tay citeMIepiHiH OpMaHIBI ©CIMIIKTEpl ©3 Ke3eriHae Kaparauibl,
TaNIBI-KAWBIHIB, KAaWBIHIBI-TEPEKTI XOHE KOKTEPEKTI opMaHmapra OemiHeni. byra KomamapblH maiaibl
OyTanapabH KcepoduiIbai TYpiiepiMeH KypajfaH TOFaiyap, Me30puipai OyTanapMeH, TalaapMeH TY31UIreH
KOHE MEeTPOPUTTI ITIKTEP JET aXbIpaTyFa O0saabl.

CoHBIMEH KaTap »apblK, KOpIIaraH OPTaHBIH aya >KOHE CYOCTPATTHIH BUFAIABUIBIFGI, OJapIbIH
MEpP3IMJILTIT], JKEeNJIiH OaFbIThIl MEH KYIIIi CHUSKTBI XKarjainap, cyOCTpaTThiH (DU3HUKAIBIK JKOHE XUMUSIIBIK
KacueTTepi KblHalapAblH TapaiyblHIa MICIIyIll poiib aTKapaabl. KeliHri kesme, kedbip FanbIMOapAblH
OaifKaybIHIIIa, TeOTpaQUsIIbIK albIpMAIIbUIBIKTAp 9J1i d9cep eTe KohMaraH >KepJepaeri OPMaHHbBIH dp TypJi
TUNTEPIHJCT] arall TeKTeC OCIMIIKTEPAiH TYpP KypaMblHA KbiHajap (JIOpachIHBIH KypaMbl OaiIaHbICTBI
keneni. Kemmrimik fanpiMpap 5SmudUTTI KblHalap ©3iHIH CyOCTpaTbIMEH THIFBI3 OaillaHBICTa, TIiMTI
TOYeNAUTIKTE O0JIael en ecenTeiimi. bipak Kapama-Kapcsl mikipiep ae 6ap.

Aramtap/plH KaObIKTapbIHIa OCKIHIIN, TIPHILUTIK eTeTiH KbiHa Typiepi Kapkapanbl xkoHe AKTOFaif
ayZaHJapbeIHBIH JnxeHodaopace! 14 Tykeimaacka 40 Tysicka sxataTeiH 73 (25 %) Typai OipikTipeni.

Keinanap napasurti opranusmaep emec, 6ipak OekiHim, TipUIisik eTeTin cyocTpaTTapsl Oenrini 6ip acep
Oepemi. Aramr TeKTec OCIMIIKTIH TeriHE TOyeai KeNeTiH KhIHajapaaH OeJiek, aramn KaOBIFBIHBIH
KacuerTepine WHIUGGEpPEeHTTI Typiep A€ Ke3mecemi. Kemmmimiri aramTelH JiHIHAE TEK TiK OarbITTa
opHajacaspl.
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A.T. HypkeHoBa

OnuduTTi KhIHAIAp aram KaOBIFBIHBIH (DM3UKAIBIK KacHETTepiHe opall He OeTiHae, He KaOBIKTHIH
acThIHIA, CHUPEK arall JiHIHIH imiHAe ecedi. Dnu(HUTTI KbeIHAJapAblH 0achiM Kemmir — 72 Typ
snuIIeonThIFa Jkarca, Oip KeiHa TYpi Graphis scripta (L.) Ach. runodieoarsira >XKaTKbI3BUIIBL
OnudeoaTHl KbIHANAP/BIH iIiHE TipIiTiK popMaiapsl OOHBIHIIA KEH TaparaHAaphl )KallbIPaKThl KbIHAJIAP
— 31 1yp (42,5 %). Conpaii-ak onapasiH apackiHga Kacmakreickl 22 Typ (30,1 %), Oyramsicer 11 Typ
(15,1 %), xanaxmrans! mimiagici 7 Typ (9,6 %) xone kadsipmakTs! 1 Typ (1,4 %) Ke3mecemi.

Op TeKTi araiTapblH KaOBIFBIHBIH (HU3UKATBIK-XUMHUSUTBIK KYpPaMbl, afrall >KACBhIHBIH VJIFArObIHA
0aifIaHBICTBl ©3Tepe/li, COHBIH HOTH)KECIHIC OHJIArbl KbIHA KYpambl Ja e3repicke ymbipaiinel. Kopi
aramTapablH CHIPTKB KAOBIK KAaOATHIHBIH KaOBIPIIAKTAHBII TYCYl HOTIDKECIHIE, >KaHAIaH KhIHAJIApIbIH
KOHBICTaHYHI YIIIH opJaiibiM jkKaHa OpBIHAAp maimga Ooambl. AFamn KaOBIFBIHBIH KYPBUIBICEI MEH OITIMIHIH
e3repyi caiiapblHaH, OHJA JKapbIKIIalap MEH CaHpUIayJap maijga OOMybl KhIHATAPIBIH ©CYiHE KOJIahibl
Oomeim, Oenrin 6ip MEUKpOKJIMMAT Kanbtacaasl. COHBIMEH KaTap caHbLIayJapaa >KEIIiH KOoJaHChI3 oacepi
a3aipIll, TeMIepaTypa TYpaKTaHAIbl. Op TYpJl aFall TEKTEC OCIMIIKTEPiH KaOBIKTHIK KaOaTBIHIAFBI OVII
e3repicTep OpKeNKi XYpeadi, COHABIKTAH OHAAFhl KhIHAJIAPJBIH (IIOPUCTUKANBIK KYpaMmbl JKaChl MEH TYpP
Kypambl OOMBIHIIIA eA9Yip e3repe/i.

CoHBIMEH, 3epTTey ayJaHIapBIHBIH KbIHA (hJIOpACRIHAAFEI AMHUGICOATH KbIHANApAaH: Kaparail (Pinus
silvestris L.), xaiibiH (Betula pendula, B. pubescens, B. kirghisorum, B. microphylla), apmia (Juniperus L.),
0epi kapakat (Berberis L.), ToObutrbl (Spiraea L.), xaparan (Caragana Lam.), xy3rin (Calligonum L.), Tan
(Salix cinerea L., S. daphnoides Vill.), Tepek (Populus L.), kextepek (Populus tremula L.) cUSKTBI araii
XKoHe OyTa TeKTec eCIMAIKTEepiH KaOBIFBIHIA ©CETiH Typiep caHbl eH keb0i — 20 T1yp (27,4 %). XKanmak
XamblpakTel aramrapaa 17 typ (23,3 %), KbUIKaH JKamlbIpakThl araimtapAblH KaObireiHAa 14 Typ (19,2 %)
ke3zmeceni. 6 KptHA TYPi (8,2 %) op Typai aramrTapna >kKoHE jKapTacTtapia, KIHAaHBIH 5 Typl Kaparail MeH
KalbIHHBIH KaObIFbIHAa (6,8 %), 3 Typ (4,1 %) op Typai Oyranap MEH MIBIpIbUIApAA TIPUIUTIK eTedi. Apiia
(Juniperus L.) men xextepekTiH (Populus tremula L.) kaObIKTapbIHIa eKi-eKi TypaeH (2,7 %) xe3aecce, yiI
KbIHa TYPi (4,1 %) Tepexten (Populus L.) TaObLIABL.

AramTeIH opOip TET1 YIIH KETEKIII KbIHA TYPIEPIHIH CaHBI KOHE OJIap IbIH YHICCIMILUTIrT ColiKkec Typie
arai JiHiHIH HETi3iHEeH OHBIH OachlHA JICHiH ©3repejli JKOHE JIe aFalliThIH OPHAIAaCKaH OPHBIHA (OpMaHHBIH
TYKMIpiHAE HeMece amblK xepze) OalmanbicTel Keneni. ColkeciHIe Ke3 KeIreH OpTaHbIH KblHa (Iopackl,
COJI OpTaHBIH a0MOTUKAJIBIK (PaKTOpJIapblHa Opail, OHAAFbl BUIFAIIBLIIBIKTEIH MOJIIIepiHe Kapai JKiKTee1Il.
CoHBIMEH, KapacTBIPLUIBII OTHIPFaH aiMaKTap/bIH JHUXEHOMIOpachiHIa MUGICONThH KbIHATAPBIH iTiHe
93,1 % xypaiTeiH Me30uTTep — 68 TYp )KOHE 5,5 % KypalThiH 4 KcepoMe30huTTi TYp Oap.

OmudneonTs! KeiHamapasH 15 Typi (20,5 %) KeH TaparaH Typiepre xatca, 34 TypAiH Tapaiybl opTalia
(46,6 %), an 13 xpraa TYpi (17,8 %) oTe cupek ke3mece.

Bip aramrteiH OoWbIHAAFB! KbIHA (IIOpPACHIH 3epTTETeH Ke3/le OHbIH TYOipiHeH OachiHa (ILBIHBIHA) ACHIH
KbIHAJIapAbIH OipHeIle TONTapblH aXblpaTyra OoNaibl: TaMBIPIApAbIH Xep OeTTiK OeiikTepiHAe MeKeH
eTETIHCp; aramThIH TYFBIpbIHAH 70 cM—1 M OwmikTikke meiinri; 70 cM OWIKTIKTEH aramn OachlHA ACHIHTI,
ararr OacBIHIAFHI AiHIHAC, OipiHII KOHE eKIHII peTTi OyTakTap MeH OyTakKiasapaarsl.

Aramrap/ieiH NiHiHIH Herizinae (ty6inne) xkebinece Cladonia Hill. ex P.Browne, Collema Weber ex
F.H.Wigg., Leptogium (Ach.) Gray, Nephroma Ach., Peltigera Willd., Lepraria Ach. TybICTapbIHBIH TYpJEPI
KoHbICTaHaAbl. Kell jkarmaiima omap MYKTEPMEH KOCBUIBIN, OIpJECTIKTEp Ty3emi Je, OoJapMeH Oipre
TOTBIPAKTHIH aFalll JiHiHe >KaKbIH jKepJiepiHe jKoHEe KepiCiHIIe aybICHII OTHIpaabl. AFAIITHIH HET13T1 AiHiHIE
CBIPTKBI KYPBUIBIMBI KACTIaKThI JKOHE YKAIBIPAKThI OOJBINT KEJIETiH 3Mu(ICoaTh KbIHA TYPJepi MEKCHICHII.
Herizinen aramTeiH TYOIHZIE, aFaml MiHIHIH acTBHIHFBI JKaFbIHIA TIPIIUTIK €TeTiH Typiep kehme 70 cm-re
Jeifinri OWIKTiIKKe KeTepijeni. AN Ked »kardaiia aram OyrakrapblHOa MeKeH ereTiH Physcia (Schreb.)
Michx., Pertusaria DC., Parmelina Hale, Neofuscelia Essl., Usnea Dill. ex Adans, Melanelia Essl.,
Hypogymnia (Nyl.) Nyl., Evernia Ach., Lecanora Ach. TybICTapbIHBIH Typjiepi arail OacblHa ICHIHII
Oemikre ke3necemi. KeOinece ipi Oyramapia KaTHmaplIarblHBIH KYPBUIBIMBI KACIAaKThl OOJIBIT KEJITeH
Lecanora Ach. tywiceibiy Lecanora hagenii (Ach.) Ach., L. populicola (DC.) Duby, L. pulicaris (Pers.)
Ach. Typnepi, Pertusaria DC., Candelariella Mill. Arg. TybICBIHBIH OKiaAepi, coHnai-ak Buellia schaereri
De Not., Rinodina septentrionalis Malme Typrepi tipmimik ereni. Kcepodurti OyTa TeKTeC 6CIMIIKTEp YIIiH
Candelariella Mill. Arg. Tywiceiabiy (Candelariella aurella (Hoffm.) Zahlbr., C. vitellina (Hoffm.) Miill.
Arg.) xxone Physcia (Schreb.) Michx. tysiceiabiy (Physcia aipolia (Ehrh. ex Humb.) Fiirnr., Ph. stellaris (L.)
Nyl., Ph. tribacia (Ach.) Nyl.) xoHe T.0. Typjep ToH.

OnuduTTi KeIHaNap OyTanbl-acThIK TYKbIMIAC ©CIMIIKTEep OipiecTiKTepiHe, Kaparaiibl Taylbl CUPEK
OpPMaH/IbI J)KOHE TayIJIbI-OpMaH ClIeMICpiHAe KOl TaparaH.
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Kemnanapapin eciMaik  OipiecTiKTepiH KYpyAarbl >KOHE J€ JKallbl OCIMAIK >KaMBUIFBICHIHBIH
KaJIbINTACYbIHIAFbl MaHbI3bl ©TC ayaH Typii. Kaparauabl 0OJBICBIHBIH TEPPUTOPHUACHIHIA Ke3aeceTiH 292
KBIHA TYpiHIH imiHeH 7 Typ: Rhizocarpon geographicum (L.) DC., Physcia caesia (Hoffm.) Fiirnr., Cetraria
islandica (L.) Ach., Cladonia arbuscula (Wallr.) Flot. ssp. arbuscula; — ssp. mitis (Sandst.) Ruoss,
C. amaurocraea (Florke) Schaer., C. stellaris (Opiz) Pouzar & Vézda, C. rangiferina F.H.-Wigg. —
saudukaTopaap kKareropusceina skone 8 Typ: C.pyxidata (L.) Hoffm., Lobaria pulmonaria (L.) Hoffm.,
Rhizoplaca chrysoleuca (Sm.) Zopf, Neofuscelia ryssolea (Ach.) Essl., Xanthoparmelia camschadalis (Ach.)
Hale, Dimelaena oreina (Ach.) Norman, Lasallia pensylvanica (Hoffm.) Llano, L.pertusa (Rass.) Llano
cy0amuduKaTOpIap KaTerOpUsIChIHA KATKBI3BLIA B

Op Typii OiplecTIKTepIe HETI3Ti KbIHA CHUHY3WSUIApBIH KYPaWTHIH, CaHBI >KarbIHAH OackIM OOJBIT
KEJCTiH JOMHHAHTTBI JKOHE COJOMHHAHTTHI Typiep JKYHWeleHIl. ONUINTTI-KbIHA CHHY3USAIAPBIHBIH
JIOMHHAHTTBI-COAOMUHAHTTHI TYpiiepi — 21. Cladonia amaurocraea (Florke) Schaer., C. arbuscula (Wallr.)
Flot. Typnepi OyTanbl-KbIHAJBI, MYKTi-KbIHAIBI (DPUTOIIEHO3ApAaFhl JOMHHAHT JKOHE COJOMHHAHT OOJBITI
caHanmaapl. DMUPUTTI-KBIHA CHHY3HUSIIAPBIHBIH TYPakThl Typiepi — 13. OpMaHHBIH op TYpJi TUOTEpiHIE
MEKeH €Tim, opMaH OipiecTikTepinae xui Taparannapsel Evernia mesomorpha Nyl., E. prunastri (L.) Ach.,
Parmelia sulcata Taylor, Parmeliopsis ambiqua (Wulfen) Nyl.,, P. hyperopta (Ach.) Arnold, Usnea
hirta (L.) Weber ex F.H.Wigg., Cladonia portentosa (Dufour) Coem. 6omnbin Tabbutasl. Kermmrinik OyTaisl,
JKapThUIal OyTajbl, MYKTi-KbIHAJIBI, MYKTI-TaJIIbI )KOHE T.0. UTOLEHO3MapABIH TYpakThl Typiepi Caloplaca
Jjungermanniae (Vahl) Th. Fr. sxxoue Peltigera canina (L.) Willd. Gonsinn caHanaapl. OpMaHIbl KoHE Oip
Katap TayJbl-TyHOpaiabl (UTOLCHO3Aapaa KeH TaparaH typiaepre P.didactyla (With.) J.R.Laundon,
P. malacea (Ach.) Funck., P. rufescens (Weis.) Humb., Physconia muscigena (Ach.) Poelt, Cladonia
fimbriata (L.) Fr., Cl. rangiferina F.H.-Wigg. >karanpl. Aram TiHASPiHIH KbIHA CHHY3HUSJIAPBIH KYpanTBIH
IOMHMHAHTTBl Typiaep: Hypogymnia physodes (L.) Nyl., H. tubulosa (Schaer.) Hav., H. vittata (Ach.)
Parrique, Melanelia olivacea (L.) Essl. Taynel-manansl ¢uTOnEHO3AapABIH KYpaMblHA KipeTiH TYpakKThl
typaep Melanelia tominii (Oxner) Essl., Xanthoparmelia camschadalis (Ach.) Hale, Phaeorrhiza sareptana
(Tomin) H.Mayrhofer & Poelt, Ramalina polymorpha (Lilj.) Ach., Acarospora schleicheri (Ach.) A.Massal.,
A. strigata (Nyl.) Jatta, Aspicilia maculata (H.Magn.) Oxner, Lobothallia alphoplaca (Wahlenb.) Hafellner.
A op Typui ganansl ecimMuikTep OipiecTiKTepiHiH KypambIHIAFbl TYpakThl Typiepre Neofuscelia ryssolea
(Ach.) Essl. xoane Psora decipiens (Hedw.) Hoffm. kpiHamapsl sxatapl.

AHBIKTaNFaH KpIHAMapbIH immineH 46 Typi (15,6 %) Kazakcranna na, pecrnyOnvkanan 6acka xepiepe
ne KeH TaparaH. JKui TaparaH KelHanapAsg cansl — 87 (29,8 %), Tapany xwuiniri optama — 26 typ (8,9 %),
cupek ke3zueceTini — 124 (42,5 %), ete cupek ke3meceTiHi— 55 Typ (18,8 %). Ote cupek ke3meceTiHAEpAIH
imiaae Aspicilia lazarenkoi, A. thjanschanica, Lobothallia sphaeroidea, Ramalina kazakhorum,
Diploschistes steppeus, Staurothele levinae cusikThi, 6 TYpi — 3HICMH.

Kesnecy >kuiniri sxoHe TypJiepIiH MOJIIBUIBIFEI OOMBIHIIA KEITeH CHPEK Ke3IECEeTiH TYPIEepAiH OpTaK
causl — 101 Typ (34,6 %). Ocol kpHANAPABIH immiHne Lobaria pulmonaria Typi (ctatyce 2(V) amnci3 Typ)
Kenec ykimertinig Ke3eur xitadeHa (1-cyp.) sxoHe Cladonia rangiferina F.H.Wigg. KpiHachl (cTaTycsl 3,
cupek kezaeceTid Typ) Kazakcranusia Kei3bun kitabbiHa Tipkenres (2-cyp.).

I-cyper. Lobaria pulmonaria — Oxiie 1od6apHscsl 2-cyper. Cladonia rangiferina — ByFbI KIIaIOHHUSACHI
(JToGapwus srerouHas) (Knamouust oneHbs)
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3epTTey aiiMaKTaphIHBIH KbIHAJIAPBIHBIH TYP MOJIIBUIBIKTAPBIH KapaCThIPFaH KE3/Ie: 6Te a3 MeJIIepe
ke3necked Typiep Un—65 (22,3 %); Gipmi-ekini aswipak ke3geckeH Typiaep Sol — 92 (31,5 %); eTkimikTi
ket ke3zneckeH Typiep Cop 1 — 75 (25,7 %); opramma ke ke3neckeH Typiep Cop 2 — 33 (11,3 %); eTe xem
ke3neckeH Typiep Cop 3 — 27 (9,2 %).

Conbmen, Opranslk KazakcTan KbiHa (UIOpachIHBIH KeHOIp TYKBIMIACTApBIHBIH OKiaaepi Oip-eki
oenrini Oip skoturnrepae O0ackIM OOJBINT Kejemi. Op TYpJl Tay JKBIHBICTAphIHAAa MEKEH eTeTiH 126 KbIHa
TypJiepiHiH yieci (42,8 %) GacbiM OOJNBIN KEJETiHi aHBIKTaIIbl. AFall TeKTi cyOcTparTa 73 jKoHE TOMbIpaK
Oerinae TapanraH 67 KblHa TypiepiHiH yiecTtepi mamanac (coiikec typae 24,7 xone 22,9 %). An Oacka
TYKpIMAAcTapAbIH okimaepi — 15 Typ (5 %), OekiHeTiH cyOcTparTapbiHiH (DU3UKANBIK XKOHE XUMHUSIBIK
KypamIapbiHa dJeKalia CHpEKTey dpEKeT €Till, eKi-YIII, CHPEK jkaFaaiiaa OipHele cyoCTpaTThl TaHIalThIH
apaiac TOMTHI TYPJEpP/i Kypaibl.

ConbimeH, XKep OetiHzme kvl TaparaH KpIHAJapIblH caHbl — 87 Typ, Tapally XHUIJIIT1 opTaia KbHaiap
— 26 TYyp, cUpeKk Ke3deceTiH KplHamap — 124, eTe CHpEK Ke3IeCeTiH KBIHANAPABIH CaHbl — 55 Typ.
ConrbutapnblH imriHae 6 Typ »HIeMUK: Aspicilia lazarenkoi Oxner, A. thjanschanica Oxner, Lobothallia
sphaeroidea (Oxner) Sedel., Ramalina kazakhorum Oxner, Diploschistes steppeus Risédnen, Staurothele
levinae Oxner.

JKYMBICTBI KOPBITHIHABLIAN Kejie alTaphIMBI3: KATMapiiaK KYPbUIBICTHI MOP(GOIOTHSIIBIK THII iNIH/C
KacIakThl KpiHaap 6aceiM — 156 (53 %), Oymapaeiy imiHae 86 smwnutti, 32 snureuari, 28 snuduieon,
3 smubpuodurti, 7 SMUKCHIAI OONMBIN KeneTiHi HakTeutaHgwl. JKambipakTel KeHamap — 81 T1yp (28 %),
oJIapJIbIH imriHAe 33 Typ snuiIuTTi, 32 3nudacoATH, 6 SMUreuaTi, 6 AMUOPUOPHUTTI, 2 MUGACOATHI-IMUITUTTI
XKoHE 2 Typ snuKcwidi Oonbin TaObwanel. Byramer kemHamapaeiH — 55 (19 %) Typinig iminne 29 —
snurenAri, 13 sanudaeonTsl, 8 AMUAUTTI, 3 SMUQICOATHI-3IUIECUATI, 2 SMUKCHIIII TYP.

Opranbik KazakcTaHHBIH KaTmapibl Maiijia MOKBUIBI, JAJlaibl aiiMaKTapblHJA KOHE TayJlbl-OpMaH
cinemaepinge Taparat KbiHa (uopackiasie 148 typi (50,7 %) — mezodurrep; 89 (30,5 %) — xcepodurrep,
24 (8,2 %) — xcepomesoduttep; 20 (6,8 %) — kpuodurrep; 8 (2,7 %) — mncuxpodurrep, 2 (0,7 %)
kpuokcepodur xoHe 1 Typ (0,3 %) rurpodut GoNbIT TaObIIABI.
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A.T. HypkeHoBa

Bbuoskosiornueckue 0co00eHHOCTH (PJIOPHI TMIIAHHUKOB
MesikoconouHnkoB Kapkapansi—Ksbi3blinapaii

B crarbe npuBeneHs! OCHOBHEIE TPYIIIBI SKOOHOMOP( 10 KITaCCH(UKAINY KU3HEHHBIX (HOPM JIMIIAHHIKOB,
1o cyOcTparaM NpoHM3pacTaHus, SKOJOTHUECKUE TPYIIBI — II0 SKOJOTHUecKuM (axropaM. PaccMoTpeHs
OnoyoTHUECKNE U HKOJIOTHYECKHE 0COOEHHOCTH JIMIMAaHHUKOB KapkapaminHCKOTO M AKTOraiiCKOro paioHOB.
OtMedeHo, 9TO JIUXEHO(]IIOpa HCCIeAyEeMOro perHoHa OXBaThIBaeT 292 BHAA JMIIAHHUKOB, OTHOCSIINXCS
k92 pomam 31 cemeiicTBa 7 mopsnkoB. B Xxome wuccinenoBaHuil ObUTM BBISABICHBI JOMHUHAHTHI H
CyOIOMMHAHTBI IMXCHOCHHY3HH, a TAKXKEe PEAKUE U SHIEMUYHBIC BUIBL.

108 BecTHuk KaparaHauHckoro yHvusepcuTeTa



Kapkapanbi—Kbi3binapaii ycak LWoKbINapbiHbIH KbiHa . ..

A.T. Nurkenova

Bioecological especially of lichens flora of Karkaraly—Kyzylaray uplands

In article presents the main ecobiomorphs groups on the classification of vital forms of lichens, by substrates
for growth, environmental groups on environmental factors. On the basis of these works it is considered bio-
logical and ecological features of lichens of Karkaraly and Aktogay regions. Lichenoflora of investigated re-
gion covers 292 kinds of the lichens concerning 92 sorts of 31 families of 7 usages. During researches domi-
nants and subdominants of lichenosinyzees have been revealed. And also identified rare and endemic species.
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Study the alkaloid composition in the rue (Thalictrum foetidum),
occurring in Karkaralinsk region

The paper studied the plant (Thalictrum foetidum) (vaslistnika) collected Karkaralinskikom district of Kara-
ganda region in the flowering stage. Aerial parts of the plant rue (Thalictrum foetidum) by chloroform extrac-
tion amount received extractives. Identification alkaloids conducted TLC. Structures of isolated alkaloid
glaucine identified using modern physical and chemical methods and IR, PMR-spectra. 13C NMR spectra
were recorded on spectrometers Vruker AC 200 [working frequency 200.13 (1H) and 50.32 MHz (13C)].

Key words: ankamounrap, WHKi3aT, [TAyLHH, KOJOHKAJBIK XpoMartorpadus, SKCTPAaKT 3aTTapbl, Xep YCTi
6euiri, xmopodopm, criekTp.

In general, about 70 % flora which grows on the surface of the earth comprises alkaloid plants. Mostly,
alkaloids are spread in all zones of the Republic (forests, steppes, mountains and especially desert) or flora of
Kazakhstan.

The physiological influence of alkaloids is great on human organism: it regulates the nerve and blood
vessel system, breathing and digestion organs, increases the sensibility of nerve fiber, the tonus of muscle,
etc. It has bacteriostatic and bactericidal effect. It is widely used to treat diseases of nervous system and in-
ternal organs, etc. In recent years, preparations in the type of precipitate, infusion, residue taken from plants
consisting of alkaloids, having alkaloids in the structure, not having other derivatives in the structure are
widely used [1].

Hydrogen bromide salt of diterpene alkaloid lapakonitin «Allapinin» preparation taken from plant has
contraindication for arrythmia and medicinal preparation with the highest activity in regulation of the beat of
heart while making clinical research, on the basis of desoksipeganin medicinal preparation «Desoksipeganin
hydrochloride» is made to treat the nerve system as the result of disturbance of the blood circulation and other
preparations are used in medicine.

The separation of alkaloids from raw plant materials, investigation of them, the development of taking
new effective medicinal preparations on the basis of chemical transformation are important considering the
broad spectrum of physiological activity of alkaloids.

The small amount of natural and specially grown plants of abundant stock of Kazakhstani flora is used
in medicine and investigation of their chemical structure is going to be the important problem. At present,
taking new medicinal substances is developing on the basis of enormous chemical research work of plant
structure [2].

In spite of it, conducting biochemical research work of the structure of the plant and taking biologically
active derivatives with the use of chemical modification oriented on the materials separated from plant is
very important and it is one of the actual problem from scientific and practical point of view. According to
this, an interest is increased to the alkaloids representative of different structural types as perspective medici-
nal preparations providing the broad spectrum of biological activity. The highness of their reaction capacity
is formed as the source of taking different compounds.

The above mentioned types of the sort of Thalictrum fetid related to the family of widely used
Ranunculaceae in the world are used in folk medicine, and its medical properties are very high [3].

7 types from 9 Thalictrum which grows in Kazakhstan are researched: Thalictrum alpinum L.,
Thalictrum flavum., Thalictrum foetidum L., Thalictrum isopyr., Thalictrum longip., Thalictrum minus.,
Thalictrum simplex L.

Spread. Fetid Thalictrum — Eurasian type of diffusive-disjunctive areal. In Kazakhstan it is met in
Ertys, the forest of Semey, shallow hills of East, Karkaraly, Altai, Tarbagatai, the regions of Zhongar Alatau,
Ile Alatau, South Alatau, Kyrgyz Alatau. And in general, it is spread in European parts of CIS, Caucasus,
West and East Siberia, Far East, Central Asia, Western Europe, Western Mediterranean sea, Balkan, Asia
Minor, Turk Armenia, Iran, Western China, Mongolia, Tibet.
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Fetid Thalictrum is mesophytic and petrophyte plant. It grows in forestry bushy subalpine belt and stone
parts of mountains. Resources: its stock has not been counted, but it is mostly met in enormous slopes of
Tien-Shan, in north part of Kazakhstan.

Preparation of raw material and gathering. The herb of Thalictrum is prepared in blossoming stage of
the plant and after the dried dew. The stem of the plant is cut 20 sm. It is proposed that the raw material of
the plant should be gathered only once from one place in 2 years. The dried raw material should be broken
easily. It slightly smells with its leaves and buds. The taste of raw material should not be tasted, because Fet-
id Thalictrum is a poisonous plant.

Chemical structure. There are alkaloids (0,7 %), fetidin, magnoflorin, talfin, talfinin, 1 % flabonoids,
coumarins, triterpenoid glycosides, organic acid, palmate herb in earth surface part.

The use in medicine. «Fetidin» residue and preparation is used in hypertonic diseases of 1 and 2 stage.
Except this, fetidin alkaloid has an influence on inflammation and swelling [4].

The use method and amount. Precipitation of the herb is taken by 15-20 drop for 2-3 times a day in
70 % spirit in the early stages of hypertonic diseases. This precipitate positively influences in disturbance of
angina and the circulation of blood.

As an infusion: 10 gr raw material of 1 glass is boiled in water, 1 tablespoon is taken 3—4 times a day in
dyspepsia and stomachache, liver complaint and jaundice, different types of phlebotomize (nose, lung, uter-
us, etc.).

Precipitate: 1 glass of hot water is poured in 1 tablespoon of raw material, then kept 10—15 min., and it
should be accepted 3—4 times a day until having a meal. It is also used in arthritis and arthrosis.

The use in folk medicine. It is used in internal and external phlebotomizes, treat wounds, rashes, puru-
lent wounds.

As a basic object of our research Thalictrum foetidum L. plant is taken. Except this, 7 types of
Thalictrum is met in the flora of Kazakhstan. There are curved thalictrum, heap thalictrum, general
thalictrum, yellow thalictrum similar to the use in folk medicine, spread and chemical structure of Thalictrum
foetidum L. plant. The height is 20—70 sm, covered by small hairs, it is the bushy plant of many years with
negative smell. The stem of the root is short, located horizontally with a lot of small additional stems. The
lower part of the stem is ash-colored, height is 15—65 sm, the basis of the stem does not have leaf, the middle
and top parts have leaves. The form of leaves is triangle, the length is 20 sm, width is 15 sm, short grafted,
complex striped, it has three and four pinnate. It has a lot of leaves with round-oval form.

The bunch of flowers is friable fringed broom with the length 30 sm and width 3-20 sm. The flowers
are small, located in flower's graft with the length 0,54 sm, the number of flower's leaves is 4-5, like a
form of egg with length 3—4 mm, width 1-2 mm ash-colored. It has a lot of stamen, they 2,5-3 times higher
than the pistillum, it has yellow pollens. Fruit is like an egg or a nut in oval form as an egg, it is flattened out
with the length 23,5 mm, width 1,5-2,3 mm, it has hairs, it is oval, the point of the fruit is vertical or slight-
ly curved.

Common characteristics of Thalictrum foetidum L. plant

Ranunculaceae Juss
Thalictrum foetidum L.

Figure. Thalictrum foetidum L. plant
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It blossoms in June-July, bears fruit in July and August. It expands by its fruit in a vegetative way.
The results of the tests are presented in Table 1.

Table 1
The morphological peculiarities of Thalictrum foetidum L.
Parts of the plant The name of the plant The period
Thalictrum foetidum L. of blossoming
Root The stem of the root is located horizon- | Complex flower family. Plant|It blossoms in June-
tally with a lot of small additional stems. | of many years with the height|July. It bears fruit in
25-35 sm July and August
Stem The basic stem does not have leaf, and |It grows in forestry bushy sub-
the middle and top parts have leaves. alpine belt and stone parts of
Leaf The form of leaves is triangle, short|mountains.

grafted, complex striped, it has three and
four pinnate.

Flower The flowers are small with the length
0,5-4sm, ash-colored. The number of
flower's leaves is 4-5, oval like a form
of egg.

Isolation of alkaloid glaucine from the Thalictrum foetidum L. plant

The earth surface part of Thalictrum foetidum L. plant gathered in blossoming phase in Karagandy dis-
trict, Karkaraly region is researched. Glaucine (1) Thalictrum foetidum L. plant is isolated from the earth sur-
face part.

H;CO ~
NCH
H3C6 = >
/ \

|
H.eS 1>
H,CO

Aluminium peroxide (Active level II) is used for column chromatography, iodine evaporation, Silufol
UV-254 and Silicagel on Aluminum, 20X. is used for thin layered chromatography.

The fuse temperature is defined in Boethius apparatus. IF-spectrum is reacted with Vektor-22 KBg in
Fourier-spectrophotometer. NMR "C spectrums Bruker AC 200 [frequency of the work 50.32 MHz ("°C)]
and Bruker DRX 500 [frequency of the work 125.76 MHz ("*C)] are reacted in 5 % CDCI, or CD,OD liquid.

Rinsing a chloroform:

The earth surface part of 900gr raw material dried in an air is processed with sodium liquid. The raw
material is rinsed four times with 200ml chlorophorm. The liquid of retrogressive deposition of chlorophorm
is distillated in vacuum. The rest of retrogressive deposition is processed with 5 % 50ml sulphurous acid.
Sulphurous compound is rinsed two times with 100ml chlorophorm, retrogressive deposition of chlorophorm
is separated by separating funnel. The taken retrogressive deposition of chlorophorm is distillated in vacuum,
0,12gr (1,3 % to the raw material dried in air) extractive compound is separated (Table 2).

Consumption comprises 400 mg (0,05 %). Structure C21H25NO4, fuse temperature 115-117°C. IF —
spectrum (KBg v, sm™): 846, 950, 975, 1005, 1121, 1161, 1200, 1228, 1318, 1392, 1440, 1535, 1595, 1600,
2850, 2930, 2958.

PMR-spectrum (200MHz, CDC13, 8, m.d.J/Hz): 3.0, (3H, c., N-CH3), 3.35 (2H, tr., J =6, H-5), 3.87,
3.96,3.99,4.0 (3H, ¢, OCH,), 6.79, 6.98, 7.1, 7.23 (1H, c, H-3, H-8, H-11)
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Table 2
Physical-chemical constants of glaucine and its derivatives
Natural source Formula of Brutto R Fuse temperature 1 Consumption
Thalictrum foetidum L C,1H,5NOy 0,3 115-117°C. 0,05 %
plant

1. Absorbation of liquids in chromotographic paper

5x10 sm «Silufol» siliceous gel lamina is used to define the clearness of taken compounds. The length
of 10 sm strip is cut from chromotographic lamina. The line 1-2 sm is drawn in two sides of the paper, 2-2,5 sm
two dots are defined in succession. A small amount of liquids that defines with different microsyringe having
the capacity 1mkl Hamilton is poured in these dots. Glaucine is poured in one dot, extractive object com-
pound is poured in the second dot. After 1 drop poured in dot having been dried, the second dot is poured
and it is dried in the current of air.

2. The location of chromatogram in chromatographic camera

Pipe from paper is made in order to take «high moving» chromatogram. The paper made as the pipe is
located in poured side of standard liquid drops and defined side of chromatographic vessel. The bottom of
vessel is filled with hexane and ethyl acetate (1:3) liquid. The paper should not be located near the wall of
camera. The vessel is closed with glass cover. The isolation of compounds is conducted in ethyl acetate —
hexane (3:1) system.

The appearance of chromatogram

In 10 minutes, 9 sm of dissolving lamina is risen to the earth. Chromatogram is taken from camera in
definite time, and it is dried in air for 10 minutes. After this, chromatogram is put in camera with crystal io-
dine (5 minut). After that saturated KMmn0, liquid is splashed with pulverizer to open chromatogram in lami-
na. Chromatogram is washed with water. The brown stain is appeared on its surface. It defines researched
compounds comparing the condition of location of stains from standard alkaloid glaucine in researched ex-
tractive object compounds.

4. Isolation of the objects using column chromotography method:

The height is 70 sm and diameter 30 mm column is filled with 100 gr aluminum peroxide of second de-
gree. 0,11 gr extractive object compound is put with 3gr aluminum peroxide. The column is eluted with ethyl
acetate —hexane (1:2), fractions are gathered in 50ml retort. Paraffin is separated from the distillation of the
first 4-5 fraction in retort. The colorless crystal object (1) is taken while eluting the column with ethyl ace-
tate —hexane (3:1) compound. The consumption comprises 400 mg (0,05 %).

According to the information of IF-spectrum, it is proved that the connection related to methyl group,
aromatic ring, methylated fragments in glaucine molecule is 2930, 1600, 1440, 2850, 2599, 2700 sm™'. Com-
paring the physical-chemical constants and spectrum information (IF spectrum) with literature, it is defined
that taken compound is alkaloid glaucine.

NMR 'H (200MHz, CDCI, §, m.d J/Hz): 3.13, 3.50 (3H, c., N-(CH3),), 2.99 (2H, 1p., J=13.5, H-5), 3.80
(1H, d., 1=5.0, H-6). 3.72,3.87,3.93.3.94 (3H. ¢. OCH3),6.93,7.06,8.00(1H, ¢, H-3, H-8, H-9) "C-NMR
spectrum data are shown in Table 3.

Table 3
Information of (1) *C NMR spectrum of glaucine molecule (acetone —dg, 125.76 mHz., 6/m.d., J/Hz)

The number of atom 6/m.d.
1 2
C-la 126.17
C-1B 126.96
C-3 111.99
C-3a 124.76
C-9 149.98
C-10 147.06
C-11 113.45
C-1 155.54
C-2 150.6
C-8 112.01
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1 2
C-11a 120.72
C-6a 70.85

C-7 44.25
C-7a 128.62
OMe 55.55

56.62
56.80
60.87
N-CH3 30.50

In conclusion, the earth surface part of Thalictrum foetidum L plant gathered in blossoming phase in
Karagandy district, Karkaraly region is researched, the structure of taken compounds is defined. The method
of rinsing a chloroform is used with the aim of taking extractive compounds from Thalictrum foetidum L

plant. The isolation of separate objects from extractive compounds is realized using the method of column
chromatography in siliceous gel.
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KK, Kymaranuesa, [11.K. Eneynaesa, B.1. Kopuun

Kapkapausbl alimarpinaa kesgecetin Mapag otbl (Thalictrum foetidum)
OCIMITIHIH aJIKATONATBIK KYpPaMbIH 3epTTey

Maxkanana Kaparannsl oGnbichl Kapkapanbl afiMarblHza Tynaey (asachlHIa >KHHAIFaH Mapail OTbI
(Thalictrum foetidum) ecimairinin »ep ycrti Oejiri 3epTrTemninm, ajblHFaH KOCBUIBICTAPABIH KYPBUIBICHI
aHBIKTAJNABL. Mapan OTbl ©cCiMIIK IIMKi3aTbIHAH 3KCTPAKTHUBTI 3aTTap KOCBIHABICHIH ajly MakKcaTbIHIA
xsopodopmbl maimaay saici Koiagansuiabl. KOChUIBICTapIbIH Ta3abIFbl XKYKa KaOaTThl XpoMaTorpadusiMeH
«Silufol» mnacTunkaceiHga 6aKpUTaHIbl. BOiHIN anblHFaH aTKAIOU/ TIAYLIMHHIH KYPbUIBICHI Ka3ipri 3aMaHFbl

du3uxa-xuMusUIBIK oxictep xone UK, TIMP-criektpiepi apkpuisl anbikranrad. IMP *C cnexrprepi Bruker
AC 200 xypaiblHAa TyCIpiIreH.

KK, Kymaranuesa, I11.K. Eneynaesa, B.1. Kopuun

HN3ydeHue ajnkaJaouaHOro cocraBa BacwiaucTHuka (Thalictrum foetidum),
BeTpeyaromerocsi B KapkapainunckoMm peruone

Wzydeno pacrenue (Thalictrum foetidum) BacunucTHUK, coOpanHoe B Kapkapammuckom paiione Kaparan-
OUHCKOM oOmact B (asze nBereHnms. B Hamg3eMHONM dYacTH BaCHIMCTHHKA METOIOM XJIOPO(QOPMHON
9KCTPAaKLMU ObUIM IOJYYCHBI CyMMBbl 3KCTPAKTHUBHBIX BellecTB. MaeHTH(UKAIMS ankalougoB MpPOBEICHA
TOHKOCJIOHHOW Xpomarorpadueid. CTPYKTypbl BBIAEICHHOTO AJKAJIOWAA TVAyLWHA MICHTH(OULIHMPOBAHBI C
NPUBJICYCHHEM COBPEMEHHBIX (Gu3uko-xumuueckux mMeronoB u MK-, [IMP- cnekrpoB. Crnekrpsr SIMP B,

OTMEUCHO B CTAThe, CHHMANH Ha crektpomerpax Bruker AC 200 [paGoune wactoter 200.13 (‘H) u 50.32
MIu (O)J.
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Hekotoprbie ocobenHocTH nonyasiuuii 6adovex pona Parnassius
B Kazaxckom mMesikoconouHmnke

B cratbhe nmpuBeneHBI HOBBIC CBeieHNs 00 ooutanuu 6abouek p. Parnassius B Ka3axCkoM MEIKOCOIIOYHHKE.
Beigeneno nga crnerupuueckux gaHamadTa, B KOTOPHIX OOHMTAIOT amouIoOHBI. [Ipesmosaraercsi, OTMEUeHO
aBTOPaMH, YTO BIMSHHE HA JIOKAIM3aLMI0 0a00UKU OKa3bIBalOT KOPMOBAas 0a3a U KIMMATHYECKUE YCIIOBUS.
st mectooburtanuii KapkapannHcka dacTota BCTPEYaeMOCTH alloJUIOHA MOYTH B J[Ba pa3a BbIIIE, YeM UL
Basnayna. Hanmure moasunoBeix (GopM B OassHAayIbCKHX HU3KOTOPBSX, BBIICICHO B CTaThe, MOXKET CBUC-
TEJILCTBOBATH O CEPHE3HBIX JAe(PArMEHTAIMSIX MECTHBIX MOIYJISIHIA alloJUIOHA.

Knioueswvie crosa: uemryexpsuisle, p. [lapHaccuyc, cemetictBo [lapycHuky, anoiutoH 0OBIKHOBEHHBIH, THIIHY-
HBIE MECTOOOHUTAHYSI, TI0IBHIOBBIE (DOPMBL

ATOJIIOHBl — KpyINHbIe 0a004KK ¢ O€JIBIMU B KPaCHbBIX M YEPHBIX ISITHAX KPbUIBSIMH — HaXOMISTCS B
[IEHTpe BHUMaHUs (ayHHUCTOB M 300reorpadoB. 3a HUIMH OXOTATCS KOJUICKIIMOHEPHI Bcero Mupa. Celfdac ux
n3BecTHO Oonee 30 BunoB. VX m3ydeHne momMoraeT BOCCTAHOBUTH OOJHMK OBLIBIX OMOTEOLIEHO30B, OMpeie-
JIUTH CTEINECHb «30POBbs» JECOCTEIHbBIX U TOPHBIX JaHAMA(PTOB. AMOIIOHE OOUTAIOT B A3UM MHOTHUE ThI-
CSIUM JIET, U 32 5TO BpeMs MPEKpPacHO MPUCTIOCOOMIINCH K TOPHBIM, a OTAENbHBIE BUIB — U K PAaBHUHHBIM
ycioBUsAM. MecTo 00UTaHUsl — OTKPBITHIE U NIPOIPETHIE COJIHIIEM FOPHbIE PaBHUHBI, BBICOKOTOPHBIE JIyTa U
ckioHsl EBponsl, Ykpaunsl, Ypana, Cuoupu, Kaskasa, Tsaab-1ans, Kazaxcrana u Monronuu.

OpHako, HECMOTPsl Ha AOCTaTOYHO HIMPOKYIO Teorpaduio OOMTaHUs, CIEHHaIUCThl OTMEYAIOT, YTO
arloJIJIOHB! BCTPEUYAOTCS JIOKAIBHO U OOBIYHO B HEOOJIBIIOM KOJIMYECTBE.

Bo Bcem Mupe anoiuioHsl B3ATH O oXpaHy U 3aHeceHbl B KpacHeie knuru. B EBpone st 6abouku, 3a
UCKJIFOUYECHHEM Pa3Be UTO TOPHBIX paifoHOB AJbIl, — OOJBIIAS PEAKOCTh, @ BO MHOTUX MECTaX OHU M BOOOIIE
ncuesnu. B cepenuae XX B. amomioH ucue3 B MockoBckoi obmactu, Tymnbckoit, Pszanckoit, KocTpoMckoid,
Kamyxckoit u apyrux obnactax Poccun, a taxke B benopyccuu u Ha Oonbioit wacti Ykpaunsl. Ho ects
MecTa, HalpuMep Ha AnTtae, Te 3T0 00bluHas 6a0o4Ka, YaCTEHbKO Pa3MHOXKAIOLIASACS B TAKOM KOJIMYECTBE,
YTO TOopXarouue Oesible MOTBIJIBKH HaJl CKIIOHAMH Top KaXyTcs CHEKHOW MeTenblo. Bee ckazaHHOE BbIme
XapaKTEepHO Jake JJIs1 BCEM U3BECTHOTO U IIHMPOKO PacIpOCTPaHEHHOro IpeacTaButens cemelictsa Ilapyc-
HUKOB — Parnassius apollo unn anonnoHa oOblkHOBeHHOTO. [IpaBna, B KaszaxcTane oH cunTaercst ceronHs
00BIYHO OabouKoii, X0Tsl paHee Obu1 BHeceH B Kpacnyro kaury Kazaxckoiit CCP (1986) [1, 2].

Pon INapraccuyc sBisieTcs Kak Obl Hamboliee MpeCTaBUTENBHBIM U3 BCeTo ceMelicTa [lapycHUKOB B
Hamux mupoTtax. B koHme 90-x rofoB MpoLUIOro BeKa cuuTanock, yTo B Kasaxcrane oburtaer 5 BHAOB
aToJIJIOHOB: alloJUIOH OOBIKHOBEHHBINM, MHEMO3MHA, TAHb-LIIAHBCKUH alloJIIOH, alloJUIOH AeIb(pUyc, aloJIIoH-
aKTUyC — caMblIi BBICOKOTOpPHBIN BUA [3-5].

AnosoH oOBIKHOBEHHBIN (Parnassius apollo) Bctpedaercs B ropax EBporisl u B Cubupu, a Ha paBHUHE
— cnopaauuecku B Ykpaune (Kapnarel, Kuesckoe IMonechbe). Amoiion MHeMo3uHa (P. mnemosine) ooura-
eT B Y30ekucrane, 3anmagaoM Tsub-111ane, YaTkanbckom xpeOTe.

MecTtooOuTanue amnoyuioHa TSHL-IIAHBCKOTO (Parnassius tianschanicus) — Tsus-1llans, ['uccap, Ila-
mupo-Aunaii, CeBepo-Bocrounsiii A¢ranucran, Cesepusbiii [lakucran n 3amagusiii Kuraid, xp. Ketmens Ka-
3axcTaHa.

Amnonnon pensbuyc (Parnassius delphius) pacnpoctpanen Ha CeBepHoMm Tsab-1llane, /[xyHrapckom
Aunaray u 3annuiickoM Anatay. AnoJuIoH aktuyc (Parnassius actius) — caMblil BRICOKOTOPHBIA BuJ. MecTta
oouranus: Tsup-Illane, JxyHrapckuit Anaray, 3annuiickuii Anaray, [Tamupo-Anait u ropsl LleHTpansHOM
A3zun.

B cepenune 70-x romoB XX B. K HUM NMPHOABUJIKCH €Iie IBa BUAa, OOMTAONIKE HA OOJIBIIMX BBICOTAX
xpebroB 3anagHoro Tsub-llans, Tamacckoro Anatay, 3amnuiickoro n Kynreit Amaray, — Oenpomuyc u
naTpuUKi. DTU BUJIBI BCTPEUAIOTCs JJOKAIBHO U pelKo, 3aHeceHbl B Kpachyro kaury Kazaxcrana.
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B mocnennee mecsatunerne Ha Tepputopur KasaxcraHa oOHapyKMBalOTCsl BCE HOBBIC U HOBBIE BHJIBI
pona Parnassius. Hanpumep, anominonuyc (Parnassius apollonius Eversmann) HavineH B ponuse p. Wmm.
Jannbie o ero mectoobutanun: Llentpansusiii u KOxusrit Kazaxcran, KOxusiit Antaii, Cayp u TapOararaii,
Jxynrapckuit  Anaray, Tsasp-Illans, I'mccapo-/lapsas, Ilammpo-Anail. Anomton knapuyc (Parnassius
clarius Eversmann) navinen B Boctounom Kazaxcrane. MectooOutanus suga: Anraii, Cayp u TapOararaii.

B ropusix paitonax FOxnoro Kazaxcrana, mectooouranusx FOxnoro Ypana, Anras u 3anagnoii Cu-
OupH MOYTH KAKIBIH TOJl OTKPHIBAIOT BCE HOBBIE BHIbI, ONMHCHIBAIOT HOBBIE MOJBHIBI U OCOOCHHOCTH HX
JKH3HEHHOTrOo 1uKIa [6]. B palione Kazaxckoro MenkoconoyHuKa amoJIoOH BCErja CUUTancs peakoi 6abod-
Koi. OJHAaKo COBPEMEHHBIX NaHHBIX MO MPEACTABUTEISM STOTO HMHTEPECHOIO POAA B MEIKOCOIIOYHUKE
oueHb Masio. OCTpOBHBIE OOPBI MEIKOCOIIOUYHMKA UMEIOT PENUKTOBBIN XapakTep U IPEBHIOKO CBSI3b C I0IOM
Cubupu [7]. IloaTOMy TIIaTeNbHOE U3yUEHHE anoUIoHOB B basHayn-KapkapannHCKo# Tpymie perrKTOBbIX
JIECHBIX 0a3UCOB OYCHb MHTEPECHO M 00EIAET HOBBIE OTKPBITHSL.

Lenbto Hameil paboTbl OBIIO BBIBICHHE BHIOB uYellyeKpbUIbIX ceM. [lapycHuku pona Ilapraccuyc B
MectoobuTanusx basnayn-KapkapannHckoil TOpHON CHCTEMBI — CaMOi BO3BBIIIEHHON W Pa3HOOOpa3HOH 110
9KOJIOTHYECKUM YCJIOBUAM YacTH Kazaxckoro MenKkocomno4YHHKa.

B xoze noseBbIX Mccaeq0BaHIM N3yYalld U BRIACISUIN CIeUU(UUECKUH TaHAmA]T, B KOTOPOM OOUTAIOT
aroJIJIOHBI, IPOBOAMIM cOOp JaHHBIX O COCTaBE MOIYJIIIMI YenryeKpbulblx p. IlapHaccuyc B paiioHe ucciie-
JIOBaHMS; ONPeesuii (PeHOIOTHYECKYIO CTPYKTYPY HOMYJISAIHI aroUIOHOB.

Mamepuanst u Memoowl uccied08anus

[Tonessle uccnenoBanus u (HeHONIOrHYEKHe HAOIIOAEHHS NPOBOAMINCH B TEUEHUE ABYX BEreTallOH-
HBIX TIEPUOJIOB KOPMOBBIX pacTeHuit 6adodek B 2014 u 2015 rr. O6cnenoBanue cpepl 0OUTaHUS TPOUCXO-
JIWIIO B ABYX CHEeUM(UIECKUX JTaHAmadTax.

1. OTHOCHUTENBHO KPYThIE U BBICOKHE TOPBI, TOPOCIIUE JIECOM (COCHSAK KaMEHHCTO-TUIIAHUKOBBIH, CO-
CHSK pa3sHOTPaBHO-OEPE30BbIN, OEpe3HSIK TOPHBIN), MPOPEKEHHBIC TTOJMITHAMH M JIyTaMH JOCTaTOYHO OOJIb-
1I0H TIomans0. B 0CHOBHOM OOHMTaeT OH Ha BEPXHEM sipyce 3TON OMONMPOBHHIMH M MHOTAA MyTEHIECTBYET
BJOJIb U MONEPEK MPOPEKEHHBIX MOJISH U JYTOB MOJIOTHX U MOKATBIX, XOPOIIO OCBEIEHHBIX CKJIOHOB, C BBI-
XO/IaMH TPAaHUTHBIX TJI6I0. B JIeCHBIE MacCHBBI IOUTH HE 3aJIeTaeT.

2. TopHbIit MaccuB JIyrOBOTO TUIaHA, TOKPBITHIN KyCTapHUKaMu, 0e3 JIepeBbeB, HATMYNE KaMHEH U Ka-
MEHHBIX OCBINIeH (HO HE3HAYMTENbHO), oOunue TpaB. Beemsiorcss JoKaJdbHbBIE, OTpaHUYeHHBIE KaMEHHOM
rpsiiol, KAMEHHBIMU U IIeOCHOYHBIMH OCHIIISIMHE, KyCTapHUKAMH H JIEPEBbSIMH, MTOJSTHOYHO-TYTOBBIE TEPPH-
TOPUH, Ha KOTOPBIX OOMJIBHO NIPOU3PACTAIOT PACTEHUS U IIBETHI.

B oGcnenoBanHbIX paiioHax 0abodka BcTpeyaeTcsl Ha OTKPBITBHIX U MPOTPETHIX COMHIIEM TOPHBIX JTyrax
C MecYaHbIMU U KaMEHHCTHIMHU MOYBAMHU M CKJIOHAX COINOK M TOp, HETYCTO NMOpocIIuX JiecoM. [IpoBoauince
IKOJIOT0-(payHUCTHYECKHE HAOIIONCHHS C PETUCTPaLel BCTPEUEHHBIX YK3EMITISIPOB YETTYeKPBIIbIX.

Peszynomamot u ux obcyscoenue

Bbabouka amonnoHa nmosBiseTcss B Hayalle MIOHA W JIETAaeT A0 KOHLA aBrycTa, MPEANOYnTacT KPYIHbIE
I[BETKU TyIIHUIbI, KPECTOBHUKA, cKabno3bl. babouku Gosee akTHBHBI B TOJIAEHB. B HameM permone nmorom-
CTBO BBIBOJST OJMH pa3. ['yceHHIb BcTpeyaroTes: B Mae—HioHe. OHM TOXKE OYeHb KPaCHUBBI — YEPHOTO IIBe-
Ta, OapxaTHbIe, YKpalleHHbIE ABYMS PslaMi KpacHO-OpaHKeBBIX MATeH. [IuTaercs ryceHra COYHBIMH JIH-
CTBSIMH OYHMTKa THOpuaHOTO (Sedum acre) u ropHOKonocHUKa (puc. 1). IlpeamnounTaer TOIBKO COTHEUHYIO
MIOTO/Ty, B OCTAJIFHOE BPEMSI IIPSIETCH.

Pucynox 1. Parnassius apollo Ha ckabuo3e U ero TyceHuIa
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[To-BumumoMy, CHITBHOE BIIMSIHUE HA JIOKATU3AIM0 0a00YKM OKa3bIBaeT KOPMOBas 0a3a, KOTOPYIO CO-
craBsieT ouuToK (Sedum L.). IlpaBma, He ciemyeTr AyMaTh, 4TO, TNIe OYMTOK, TaM BOIUTCS amojutoH. Kak
MPaBUIIO, OYUTOK MBI BCTPEUYAH U Y TIOAHOXbSI COTIOK, ¥ HA CTEIMHBIX Y4acTKaX, M0 OeperaM pydbeB, 03ep
(mampumep, y nocenka KopHeeBka, TJie OYMTOK PacTET HA OCTEITHEHHBIX YYaCTKax), HO allOJUIOHOB TaM HE
Ob110. Pe3ynbTaThl HAOJIOACHUH 32 allOJIZIOHOM MBI CBEJIM B TaOJIHUIIBI 1, 2, KOTOpBIE 0TOOpaxaroT HHpOpMa-
ITUIO O TOM, TJIE U KOT/Ia YaIlie BCEr0 MOXHO YBHUJICTh aIllOJUIOHA.

Taonuma 1

BerpeuaeMocTh 6a004eK B pa3IUYHbIX MECTOOOUTAHUAX MEJTKOCOMOYHUKA B Hiojie 2014-2015 rr.

5 |5 & < ) > < %
Mecto oburanust g |8 | £ £ ) ) S S
aflgel 23| 2 | g3 22| B 5
ZRES|ER| £8 S8 | S8 | 4 | A
CKJIOH COCHSIKAa KAMEHHCTO-JIUIIafHUKOBOTO 5 7 35 39 40 46
CKJIOH COCHSIKA pa3HOTPaBHO-0Epe30BOTO 3 8 52 41 31 44 86 93
CxJ10H Oepe3HsIka TOPHOTO 4 3 44 48 26 32 74 83
COCHOBOE KPUBOJIECHE 4 4 32 36 36 40
UIyra Ha KAMEHHCTBIX OCBHITIAX 6 5 55 58 37 33 98 96
Bcero 22 | 27 | 218 222 94 109 334 358
Tabnuma 2
®eHo0rNYecKast TA0JIUIA IO ceMeHCTBAM YellyeKPbLIbIX
Ne ®aza Paiion Koxn-Bo
IIpencraBurenu Jara
/1 pa3BHTHSA HaOJTIOICHUS BCTpEH.
Cem.I'ony6siaku (Lycaenidae)
a) lony0sinka-ukap (Polyommatus icarus Rott. Nmaro 9.07.15 Bbasnayn 30
(Lycaena))
0) UepBonen nenapustit (Heodes dispar rutilus | Umaro 11.07.15 basnayn 10
1 .
Wern. (Cupido)) Kapxkapanuuck
B) UepBoHen mATHUCTEIH (Lycaena phlaeas L.) Hmaro 7.06.15 Kapkapanunck 6
r) l'omy0sinka kapmukoBast (Cupido minimus Fssl. | Imaro 8.06.15 Kapxapanuuck
(Lucaena))
Cem.Humbanuasr (Nymphalidae)
a) [TaBmuanit Tnas qaeBHOM (Nymphalis io L. Hmaro 4.06.15 Basnayn 12
(Vanessa))
0) Anmupan (Vanessa atalanta L. (Pyrameis) Hmaro 3.06.15 Bbasnayn 5
) B) Kpanusnuna (Nymphalis urtical L.(Vanessa)) |maro 25.07.1501. | KapkapamuHCk 3
r) llameuynnna — quauma (Melitaea didyma I'ycenuna 07.15 Kapxapanuuck 7
Esp.) Hmaro 09.07.15 basnayn 8
1) IMepnamyrpoBka — nannopa (Argynnis
pandora) Nwmaro 18.07.15 Kapxapanuuck 6
e) Ilectpymika TaBonrosas (Neptis rivularis Sc.) | Umaro 9.07.15 Kapxapanuuck 15
Cewm. [Tapycuuku (Papilionidae)
3 | a) Amosnon (Parnassius apollo L.) Hmaro 9.06.15 Kapkapanunck 3
0) Maxaon (Papilio machaon L.) Mmaro 9.06.15 Kapkapanmuack 2
Cem. Mensenuuibl (Arctiidae)
5 |a) Mensenumna Kaiis (Arctia caja L.) I'ycenuna 28.06.15 Basnayn 8
Mwmaro 15.07.15 Basnayn 5

B menom 3a nerame mepuonbl 2014-2015 rr. ObuTO MpoOBeAcHO HaOMIOACHHUE 32 692 3K3eMIUIIpaMU
JHEBHBIX YEIIyeKphUTbIX. MIcX0As M3 MOMYyUYEHHBIX AAHHBIX COCTABJICHA AMAarpaMma MPOLEHTHOI'O COOTHO-
MIEHUS CEMEHCTB YETTYEKPBUIBIX PAOHOB HUCCIIenOBaHus (pHc. 2).
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BrBI10 BBISICHEHO, YTO OT OOIIEro KOJMYECTBA BCTPEUCHHBIX U COOpaHHBIX HAMH BUIOB cemelicTBo [la-
pycuuku (Papilionidae) coctapnser 3,5 %. CeMmeilcTBO MOBCEMECTHO MPEACTABIEHO OJHHUM BHIAOM —
Parnassius apollo.

Obensuku

OT ony6stHKK
B Humdpanuast
ObapxaTHULIBI
B [JlapycHuku

Pucynox 2. [IponieHTHOE COOTHOIIEHNE CEMEICTB YeUTyeKPBUIBIX pailoHa HCCIEIOBAHUS

Hns mectoobutanmii KapkapanuHacka yacToTa BCTPEYaeMOCTH alloJjloHa TIOYTH B JIBa pas3a BBILIE, YeM
i basnayna. Bo3MokKHO, eAMHUYHBIE HAXOAKU 3TOTO IOABHJA 3€Ch CBUAETEIBCTBYIOT O TOM, YTO, HE-
CMOTpsI Ha 0OMIIEe KOPMOBOTO PAaCcTeHHUS TYCEHUII U TTOIXOIAIINe ONOTOIIBI, OH HE HAXOIWT B 9TOH 30HE Oua-
TONPUATHBIX KIMMAaTHYECKUX YCIOBUH JUISI CBOETO Pa3BUTHAL.

UYacTele JecHbIE M0Kapbl NOCIEIHUX JIET MIPEIOIOKUTEIBHO MOBIMIIN HA CHIDKCHUE YUCICHHOCTH U
ycuienne gpparmeHTanuu apeana P. apollo B basHaybCKUX HI3KOTOPBSIX.

N3BecTHO, 4TO BUJ ANOJUIOH OTJIMYAETCA CUIBHOW MHIUBUAYAIBHON M3MEHYMBOCTBIO, KOTOpAs UMEET
CE30HHYIO U IIUPOTHYIO 00YCIOBICHHOCTb.

Jlo HegaBHETO BpEeMEHH He OBIIIO CBEACHHH O MOABHUIAX alOJJIOHA, OOUTAONMX Ha Tepputopun Kazax-
CKOTO MEJIKOCOIIOYHHKA, BCE HaXOAKH BHAa OOBEIWHSIUCH MOJ OOIIKMM Ha3BaHueM Parnassius apollo. Ho
B 2008-2010 rr. OBLIO MOMMAaHO HECKOJIBKO 3K3EMILISIPOB, UMEIOIINX HEKOTOPbIE LIBETOBBIC OTJINYHS OT TH-
OUYHOTo BHAa. Ham Takke ynanock 3aperucTpupoBaTh HECKOJIBKO MOJOOHBIX 0COOEH B MECTOOOMTAHHAX
basnaynbckux rop. IlpenBapurenpHas uaeHTU(UKALMS [OKa3ajla, 4TO HaWJEHHbIE 0COOM OJIMKE BCEro K
P. apollo meinhardi (puc. 3).

Pucynox 3. Parnassius apollo meinhardi

OTnuuuns MOIBUAA TAKOBBL: OCOOM B CpeAHEM KpyIiHee, OoJiee KPYIHBIE [NIa3KW UMEIOT HIMPOKOe YEp-
HOE OKalMIIeHHe, IPO3payuHblil Kpail mupe, u€pHbie msaTHa (S. hybridum). B kadecTBe KOPMOBBIX pacTeHUI
TYCEHHII OTMEYCHBI TaKXKe pa3Hble BUIBI Mojoauia (Sempervivum), TOPHOKOIOCHUK Korouwit (Orostachys
spinosa).

Honsun Parnassius apollo meinhardi Bctpedaercs Ha Teppuropun Omckoit obmactu Poccun. Tlomyns-
LUK TaM HOCAT JIOKAJIbHBIMA XapaKTep, BCTPEUaeTCsl Ha JIyrax, JECHBIX OIyIIKaX, OOMINPHBIX OCTEITHEHHBIX
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MOJIsIHAaX JiecocTenHol 30HbL. [loaBuay mpucBoena 3-s1 kareropus B KpacHoit kaure OMCKoOH o0nacTu, Kak
PEAKOMY, JIOKAJILHO PACIPOCTPAHEHHOMY 10 YSI3BUMBIM MECTOOOUTaHMSIM [ 8].

Taxxe P. apollo meinhardi npusomutcs mis HoBocnOupckoit obmactu Poccnu u ykaspIBaeTcs st
Bceil necoctenu 3ananHoit Cubupu. XapakrtepHsie Ouortomnst 11 P. apollo meinhardi— omymiku 6epE30BbIX
KOJIKOB ¥ UBHAKOB [9, 10].

CooTHollleHHue HA0II0aeMbIX 0CO0CH BUAOBOH M MOABHIOBOM (opMbl P. apollo B MeCTOOOMTaHUSIX
Basinayna npoananusupoBaHo mo ganHbM utons 2015 1. (puc. 4). [losBnenue 3aeck npumepHo 12 % HOBBIX
($opM BHIa MOXET CBHICTEIBCTBOBATH O CEPBHE3HBIX Je(parMEHTALUAX MECTHBIX MOMYJSIHUNA MCXOAHOTO
Parnassius apollo.

OP. apollo meinhardi BP. apollo

Pucynox 4. [IporieHTHOE COOTHOIIEHHE BUIOBOH U MOABUAOBOW hopM Parnassius apollo
B momyJsusax basHaymna

Taxum 00pa3om, HaMH OIIpeesieHbI 1Ba crieuduyeckrux JanamagTa, B KOTOPHIX OOUTAIOT aroJUIOHEI B
KazaxckoM MeJIKOCONOYHHKE: CKJIOHBI OTHOCHTENIFHO KPYTHIX TOP, MOPOCIINE HETYCTHIM JIECOM (COCHSIK Ka-
MEHHUCTO-JIMIIIAWHUKOBBIH, COCHAK Pa3HOTPaBHO-OCPE30BbIi, OCPE3HAK TOPHBIH), U TOPHBIC JIyTa, MOKPHITHIC
KycTapHHKaMu, 0e3 nepeBbeB. DeHOJIOrnYecKre JaHHbIE 3a [IBA BEreTallMOHHBIX MEpHOa KOPMOBBIX pacTe-
HUM MOKa3aiW, 4TO amojUIOH OOBIKHOBEHHBIN PEJOK B HCCIICOBaHHBIX paioHaX moBceMecTHO. babouka
aroJUTOHA TIOSIBIISIETCS B Ha4alle MIOHS W JIETAaeT 0 KOHIA aBryCTa, B HAIlleM PErHOHE MOTOMCTBO BBIBOJIUT
oauH pa3. ['yceHuIp! BCTpeyaroTcs B Mae—HIOHE.

B Kapkapanunckom paitone nonymauuu P. apollo onnopoansl. B monynsuusx basnayna Bctpewaercs
1o 12 % moasunoBeix hopM P. apollo meinhardi, xapakrepusix ans FOxuoro Ypana u Cubupu. B manb-
HEHINX UCCIIeIOBAHUSAX MPEIOIaraeTcs BEISICHUTD, SBJSIETCS JIM HalMaue opM BUAa pe3yibraToM jaed-
parMeHTali MECTHBIX MOMYJSIIUHA UCXomHOTO Parnassius apollo, BBI3BaHHBIX XO3AHCTBEHHOW IESITENb-
HOCTBIO YEJIOBEKa, WIIM K€ 3TO CBUACTEIHCTBO NMPOHWKHOBEHHUS B MEJIKOCOIIOYHHMK CEBEPHBIX 3JIEMEHTOB
(dhaynsr ¢ 3anagao-Cubupckoit paBHUHEI U FOkHOTO Ypana.
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B.C. AOykenosa, I1.B. Pesepr

Capsblapka ycak IIOKbLIAPbIHAAFbI Parnassius TybICbIHA JKATAThIH
NONYJISINUSICHIHBIH Kel0ip epexiesikTepi

Maxkanana Capblapka ycak IIOKbUIApbIHAAa MEKESHACHTIH Parnassius TybICBIHA )KaTaThlH KeOEIeKTep Kailibl
JKaHa ManiMerTep OepiireH. AMOJIOH KeOesieri MEKeHICWTIH apHaibl naHmmadTel eKi >kep TaObUIABL
ABTOpIApAbIH OHBIHINA, KOOeNeKTep/iH MIOFBIpIaHyblHa KOPEKTiKk 0a3za Tikened acep erexmi. Kapkapais
ayMarbIH/Ia arloJUIOH KeOeNeriHiH ke3ecy uiniri byiiparaymen cansicThIpranzaa exi ece xorapsl. basHaybin
YCaK IIOKBIIAPEIHAA TYP (hopMalIapbIHBIH Ke3/1eCyi alloJUIOH MOITYIIIHSCHIHEIH a3al0bIH KOPCETTi.

V.S. Abukenova, I.V. Revert

Some features of the Parnassius populations in Kazakh Upland

The article presents new information about the habitat of the Parnassius butterflies in Kazakh upland. We
highlight two specific landscape, inhabited by apollo and supposed that localisation of the butterfly is ren-
dered by forage reserve and environment conditions. The incidence of apollo for habitats of Karkaralinsk is
higher than for Bayanaul. The presence of subspecific forms in Bayanaul lowlands may indicate about serious
defragmentation of local apollo populations.
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The histochemical characteristic of pancreatic B-cells

It is known that zinc possesses important role in processes of synthesis and formation of the deposited form
of in pancreatic B-cells. Pancreas of many animals as of human contains a large amount of zinc. It is known
also that some of chemicals and drugs capable to interact with zinc in B-cells that result destruction and death
of cells. Authors have investigated the content of zinc in pancreatic islets of rabbit and features of localization
in B-cells. It is established that the main amount of zinc concentrates in B-cells adjoining walls of blood ca-
pillaries through which there is hormone exit in blood. Authors suppose that destruction of pancreatic islets
past intravenous injection of diabetogenic chemicals result for the first of all — destruction of B-cells adjoin-
ing to blood capillaries in islets.

Key words: B-cells, pancreas, zinc, insulin.

It is known a important role of zinc on processes of biosynthesis and storage of insulin in B-cells as de-
posited form in the ratio 1:6 of many animals and human [1,2]. A large amount of zinc is revealed in a pan-
creas and his prevalence in pancreatic islets is established [3]. Zinc takes part in metabolism and ensuring
effect of hormones of hypo- physis, adrenal glands, pancreas and prostate [4]. The pancreas, hypophysis, eye
retina, prostate and salivary gland contains a large amount of zinc [5]. It wassupposed that when crystal insu-
lin is released from B-cells, his crystals are dissolved and hexamer dissociates on active monomers of insulin
and ions of Zn® " [4,6]. It was confirmed a important role of zinc in the pathogenesis of experimental diabetes
induced by chemicals formed in B-cells toxic complexes with zinc that result destruction and death of cells
within short period [7].

Aim of work: 1) to reveal zinc ions in B-cells of pancreas of Rats and Rabbits using specific and sensitive
histochemical methods; 2) to investigate ability of zinc of B-cells to interact with diabetogenic chemicals.

Material and methods

In experiences pancreas tissue of adult 12 Rabbits were used. A water-ammonium of Dithizon solution
(DZ) («SERV A», Germany) 46—49 mg/kg and ethanol solution of 8PTSQ (Institute of Pure Reagents, IREA,
Moscow, Russia), 35-39 mg/kg were inje- cted to Rabbits.

DZ as 8PTSQ, a diabetogenic chelat active chemicals possess ability to form color red and green com-
plexes with zinc visible in microscope [8]. Fixation of pancreas tissue in Bouin for 24h and at temperature of
0-5 °C in 70°¢tanol saturated with hydrogen sulfide for staining of zinc in paraffin sections of pancreas.

Frozen section of fresh pancreas tissue were investigated using dark microscopy and for staining of
paraffin sections of fixed pancreas 4 methods were used: acetone solution of 8PTSQ for histochemical stain-
ing of zinc ions in B-cells [9], aldehyde-fucshine method [10] as immunohistochemical and
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diethylpseudoisocyanine methods for staining of insulin [(11]. Intensity of staining and of fluorescence of B-
cells were measured using of histofluorimetric complex [12,13]. To control intact animals equi- valent vol-
umes of physiological solution was injected. Fixation of pancreas at temperature of 0...-5 °C in 70°etanol
saturated with hydrogen sulfide.

8-para (toluenelsulphonilamino) quinoline (8PTSQ)- possess ability to form chelat complexes with Zn"
ions as 1:1. This method of histochemical identification of Zn ions is high specific and very sensitive, allowing
to reveal very low concentrations of Zn ions correspond to 10—""10-* [14]. In ultra-violet light — wavelength
equal of 360-370 nm — the Zn-8PTSQ complex fluoresces as brightly green light complex [8]. Meanwhile it is
necessary to note that these chelat active chemicals possesses high chemical affinity to Zn ions and in the con-
ditions of in vitro formed color chelat complexes Zn-8PTSQ visible at luminescent microscopy and a complex
as Zn-Dithizon (DZ) visible as bright red granules using microscopy in the dark field.

For histochemical fluorescent staining of Zn ions 0,04 % aceton solution of 8PTSQ was used: 3—4
drops of solution placed on sections of tissues for 8-10 sec. following was- hing in the distilled water. Then
sections were investigated using fluorescent microscopy

Preparing of Ditizon solution. For preparation of solution of Ditizon: 30 ml of the distilled water, 0,6
ml of 25 % of solution of ammonia and 400 mg of Ditizon were placed in vessel. Solution was mixed on a
water bath (+70 °C) within 10 min., filtered using of ashless filter. The filtrate contains approxima- tely 1 %
water-ammoniac solution of Ditizon which we used in our researches. Cytochemical indicators measuring of
Zinc ions content were estimated as conventional units [12,13] (c.u.).

Results

Intravenous administration to rabbits and to mice of Ditizon and of 8PTSQ 5 min. later result formation
of specific complexes Zn"- DZ and Zn-8PTSQ visible on frozen sections in B-cells contains a large amount
of zinc (Figures 1.3; 1.5) comparatively with negative reaction for zinc in B-cells of animals with experi-
mental diabetes (Figures 1.2; 1.6). Same result we have received past staining of zinc ions on paraffin sec-
tions of fixed tissue of pancreas. Using of luminescent and light microscopy the intensity of fluorescence and
luminescence were measured on frozen sections past staining by SPTSQ and by Dithizon in compared with
control. The results showed about absence of any significant differences between indicators of intensity of
fluorescence in B-cells past staining by 8PTSQ as of luminescence past staining by Dithizon (1,94+0,12 and
1,88+0,06 c.u.; 1,98+0,10 and 1,924+0,07 c.u.) respectively.

Results of staining of insulin showed that decrease in amount of zinc in B-cells was accom- panied by
decrease in amount of insulin (Figures 1.1; 1.2; 1.7-1.10) and was confirmed by histofluorimetric method
using of immunohistochemical and pseudoi-socyanine methods (1,91+0,04 and 1,07+£0,03 c.u.; 2,05+0,05
and 1,12+0,04 c.u.) respectively.

Analysis of results investigation of insulin and zinc localization in B-cells shown that maximal amount
of insulin as of zinc are localized on the pole of B-cells which contact to blood capillaries in B-cells (Figures
1.1; 1.3). Results of measure of density of staining of B-cells located around capillaries is evidently more
high in compared with intensity of cells located in other part (Figures 1.1-1.4) of islets: insulin (2,64+0,18
and 1,46+0,04 c.u.) and zinc (2,76+0,22 and 1,35+0,08 c.u.). For measuring we have used aldehyde-fucshine
staining and frozen sections of pancreas past injection of Dithizon; magnification as 15x40. Formation of
complex zinc-helator in B-cells located around capillaries past injection of small doses of diabetogenic
zincbinding chelators or at animals with experimental diabetes was especially distinctly observed. The com-
plex zinc-ditizon located in the form of rings around capillaries (Figure 1.4) repeating his borders. Results of
measuring of insulin and zinc content demonstrated that concen- tration as of zinc as insulin almost 2 times
more high in pole of B-cells which contact with capillaries wall (Table, Figure 1).

Table

Localization of insulin and zinc in pancreatic B-cells

Insulin and zinc content in B-cells (c.u.)
N | Animals | Totally in B-cells of hole islet | Part of B-cells contacted ca- Part of B-cells not contacted
pillaries (islet’s central part) capillaries (islet’s central part)
Insulin Zinc Insulin Zinc Insulin Zinc
1 | Intact 1,92+0,07"* | 1,98+0,11 | 2,64+0,18* | 2,76£0,22 | 1,46£0,04 >* 1,35+0,08
2 Diabetes 1,08+0,04 ° 1,02+0,01 1,31+0,24 1,29+0,16 1,03+0,02 1,02+0,02

1,2,3,4 — p<0,005
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1.1. Islet of intact Rabbit. Aldehyde-fucshine. Maximal concentration of Insulin (violet color) in B-cells contacted
capillaries wall; x280; 1.2. Islet of diabetic Rabbit. Aldehyde-fucshine. Negative reaction for insulin; x280;
1.3. Islet of Rabbit past injection of Dithizon, 46,3 mg/kg. Maximal concentration of Zinc (red color) in B-cells
contacted capillaries wall; x280; 1.4. Islet of Rabbit past injection of Dithizon, 46,3 mg/kg. Negative reaction for
Zinc; x280; 1.5. Islet of intact Rabbit. Zinc positive reaction with 8PTSQ; x120; 1.6. Islet of diabetic Rabbit.
Negative reaction for Zinc with 8PTSQ; x120; 1.7. Islet of intact Rabbit. Immunohis tochemical staining. Posi-
tive reaction for insulin; x280; 1.8. Islet of diabetic Rabbit. Immunohistochemical staining. Negative reaction for
insulin; x280; 1.9. Islet of intact Rabbit. Pseudoisocyanine staining. Positive reaction for insulin (red fluores-
cence); x120; 1.10 Islet of intact Rabbit. Pseudoisocyanine staining. Decreasing of insulin content in B-cells;
x120

Results show also that aldehyde-fucshine and dithizon methods of staining are more suitable for study-
ing of character localization of zinc and insulin in B-cells. Insulin and zinc formed color violet and red gran-
ules with paraldehyde and with dithizon. Concentration of granules in various parts of pancreatic islets al-
lows to estimate more pre- cisely nature of localization of insulin and zinc in islets as to measure density of
staining. Fluorescent histochemical technics and Victoria-4 method result homogeneous staining of zinc and
insulin and complicates studying of features of localization as of zinc as hormone in islets. Besides, fluores-
cence partially extends to the B-cells located nearby that complicates analysis.

On the base of obtained results we suppose that this part of B-cells contacted capillaries wall past intra-
venous injection of diabetogenic zincbinding chemicals in blood first of all can be destroyed due to 2 rea-
sons: 1) this B-cells first of all contacts to diabetogenic zincbinding chemicals delivered with blood as cells
have direct contact to capillaries; 2) on this pole of B-cells the maximal amount of zinc is collects.
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I'.T". Meiipamos, K.-/I. Konept, B.1. Kopuun, A.A. Kukumbaesa, E.M. Jlapromna,
®.A. Munny6aeBa, A.P. Anmuna, A.K. [llaii6ek, B.C. Abykenona, [.O. XKy30aesa,
K.A. XKymamena, C.C. TripskanoBa, KO.M. Hazaposa

Yiikpl 0e3iHiH B-xacymanapbIHbIH THCTOXUMUSUIBIK CHIIATTAMACHI

Makanana yiikel Oe3iHiH B-xacymamapelHoa Aemno KyWIeri HWHCYJIMH CHHTE31 JKOHE KaJbINTacybIHAA
MBIPBIIITHIH aTKAPaThIH POJi aca MaHBI3IbI CKECHI OCNTLNl JKOHE OJT KOMIPCY ajJMacyblH KaMTaMachl3 €Tell.
MeIpbIll KONTEreH jKaHyapiap MEH aJaMHBIH B-kacymamapelHIna a3iaraH menmepae kesneceni. KeiiGip
JOpiTiK mpenapartapAslH KYpaMbliHa KipeTiH XUMUSUIBIK 3aTTap KaTapbl B-KacylnalapblHIarbl MBIPBIIIIECH
opekerTecyre OcifiM, HOTIDKECIHIE ONApAblH Oy3bUIyblHA JKOHE [HAa0CTTIH TYybIHAAyblHA OKelemi.
ABTOpIApIbIH 3ePTTEYiH/Ie MTAHKPEATUT apalllibIKTapbIHIAFbl MBIPBIII MOJILIEp] JoHe B-xkacyianapbeiHaarst
IIOFBIPJIaHy EpeKIIeNiri KepceTiireH. MBIPBIITHIH KONTEreH MeJepi WHCYJMHMEH KelIeHIi Typhe
B-kacymranapeinia KUHAKTAIAThIHBI KOHE KaH KalWJULIPIapbIHBIH KaObIpFara jkKaHaca OpHANachIl, KaHFa
TOPMOHHBIH O6JIIHYiH KaMTaMachl3 €TETiHI aTalblll KOPCETUIreH. ABTOpJIap XHMUSUIBIK IHA0CTOTCHIIK
3aTTap/IbIH KaH apKbUIbI OTYiHIE apalIbIKTaP IBIH XKONUBUTYBI OIpiHII Ke3eKTEe apasliblK KaObIPFalapbIH/aFbl
KaH KalnwUBIpIaphlHa JKaHaca OpHAJNACKaH B-kacylianapeiHbiH — Oy3bUTYBIHAH — GacTalaThIHIBIFbIH
JIQJIETIICTCH.

I'.T". Metipamos, K.-JI. Konepr, B.W. Kopuun, A.A. Kukumbaesa, E.M. Jlaprommna,
®.A. Munny6aesa, A.P. Anuna, A.K. Illait6ek, B.C. Abykenosa, I'.O. XKy306aega,
K.A. Xymamesa, C.C. Toip:xanoBa, FO.M. Hazaposa

I'mcroxumuyeckas XapaKTepucCcTuKa B-kierok nonmenynoqﬂoﬁ KeJ1e3bl

LIMHKY NPUHAIUISKHUT BaXKHas POJIb B IIPOLECCAX CHHTE3a U (POPMUPOBAHHS JAECTIOHUPOBAHHON (OPMBI HHCY-
JHMHA B B-KieTkax mopKemymouHON keesbl, 6marofaps yeMy oOeclieunBaeTcsl Perysinus yrieBogIHOTo 00-
MeHa. L[MHK COJEp)KUTCSI B 3HAYMTENBHBIX KOJIMYECTBAX B B-KieTkax MHOTMX JKHBOTHBIX M 4YeEIOBEKa.
Psn xuMmudeckux BelIECTB, B TOM YHCIIE ABIIIOIUXCS KOMIOHEHTaMH HEKOTOPBIX JIGKAPCTBEHHBIX IIpernapa-
TOB, CIIOCOOHBI COEIAMHATRCS C IIHKOM B B-KileTkax, IPHBOIS K UX Pa3pyLICHUIO W Pa3BUTHIO quabera. AB-
TOpaMH HUCCIENOBAHBI COICPKaHNE IMHKA B IIAHKPEATHIECKUX OCTPOBKAX M OCOOCHHOCTH JIOKanu3anuu B B-
KJIeTKaX. ¥ CTaHOBJICHO, YTO HanOOJIbIIee KOJINIECTBO IMHKA B BHJIE KOMIUIEKCA C HHCYJIMHOM HaKaIUTUBACT-
cst B B-kneTkax, MpUMBIKAIOIUX K CTEHKaM KPOBEHOCHBIX KaMMJUISIPOB, Yepe3 KOTOPbIE MPOUCXOAUT BBIXOT
TOPMOHA B KPOBb. ABTOPBI MOJAraioT, 4TO Pa3pyIIeHHE OCTPOBKOB NpPH MOMATaHUU XHMHUYECKUX AnabeTo-
TeHHBIX BEILIECTB Uepe3 KPOBb HAUMHAETCSA B MEPBYIO OYEpe/b C pa3pylleHus] B-KIeToK, NPHUMBIKAIOUINX K
CTEHKE KPOBEHOCHBIX KalMUIIPOB B OCTPOBKAX.
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Changes of phospholipids during the lipid peroxidation
in workers exposed to coal-rock dust

The article presents the results of a study of lipid peroxidation when exposed to coal- rock dust on the organ-
ism of miners depending on length of service and in experimental animals. It was found that fairly significant
change in the fractional composition of phospholipids in the blood of miners there after having worked for
more than 15 years and is dependent on the activation of lipid peroxidation. In experimental animal studies, a
decrease of phosphatidylcholine and phospholipids of the inner side of the cytoplasmic membrane — phos-
phatidylinositol and phosphatidylserine, phosphatidyl — ethanolamine may be indicative of increasing the
permeability of the plasma membrane in the conditions of formation of fibrosis.

Key words: coal- dust pedigree, miners, experimental animals, blood, lungs, lipid peroxidation, phospholipids.

The ability of dust to cause pulmonary fibrosis or bronchial inflammation depends on its physiological
and chemical properties. Pneumoconiosis and bronchitis affects working-age population, which defines the
social significance of pathology.

The relevance of the study of the fundamental mechanisms of pneumoconiosis proven by, in our opin-
ion, the following points:

— firstly, lung diseases of dust etiology dominate among miners morbidity due to insufficient infor-
mation about the exact damaging mechanism of coal-rock dust (CRD) on lung tissue;

— secondly, pneumoconiosis and occupational bronchitis, characterized by the irreversible duration of
disease and the loss of both professional and general capacity for work, significantly change the quality of
life of patients and lead to a large amount of social loss;

— thirdly — susceptible persons to the risk of pneumoconiosis and occupational bronchitis are the ones,
who are in the most active working age and employed in key industries.

Primary and compulsory link in the chain of pathological changes in the lung tissue after inhaling CRD
is the activation and death of macrophages with engulfed particles of CRD due to the activation of the en-
zyme system of NADPH oxidase peritoneal macrophages of human blood called «respiratory burst» [1-3].

It is known that during phagocytosis of dust particles NADPH oxidase activated in that part of the
membrane which is in contact with the dust [4]. However, the interaction of the different dust particles to
cells occurs in different ways: contact of chrysotile asbestos particles to cells is carried out by the electrostat-
ic attraction of different pole groups on the membrane; — quartz particles are bound by the formation of
multiple hydrogen bonds; — the interaction of coal dust and a number of other low fibrogenic aerosols with
cells caused by superoxide anion radicals [5]. Damaging effect of reactive oxygen species (ROS) in the lung
tissue when exposed to fibrogenic dusts depends on the amount of ROS and its qualitative composition,
which has a significant role in the formation and on the severity of the pathology of the lung tissue [6,7].

Unlike coal dust itself, which is well phagocytized and relatively easily removed from the lungs, CRD
of Karaganda coal basin contains free silica for more than 10 % and is in phase III of metamorphism, there-
fore it is removed slowly and cumulated in the lungs due to rapid death of phagocytes [5].

Objective: To study the nature of the changes of phospholipids in the lipid peroxidation under pro-
longed exposure to coal and rock dust

Materials and methods:

Total 140 coal miners of Karaganda coal basin was surveyed. The main groups by length of exposure:
0-5 years, 24 persons — I group; 610 years, 24 persons — II gr.; 11-15 years, 25 persons — III gr.; 16-20
years, 23 persons —IV gr.; 21 or more years, 23 persons — V gr. The control group — 21 male subjects, 30
years old, have no contact with CRD.

The experiment was performed on male Wistar rats with an average weight of 200-230 gr. They had a
single intratracheal instillation of 50 mg. CRD slurry 27K12 m. «Stakhanov». Animals were divided into 3
groups according to the duration of exposure: I group of animals — after 1 month; II gr. — 4 months; III gr.
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— 6 months from the start of exposure to dust. Rats were kept in vivarium under natural light mode, on a
standard diet with free access to water.

Fractional composition of plasma phospholipids and lung homogenate was determined by the method of
Folch [8], the lung tissue was homogenized beforehand, then by flash chromatography on silica gel 5/40
CSSR using chloroform — methanol — water — acetic acid mixture in the ratio 60:50:1:4 with distillation
produced by CatesM. [9]. The following fraction of phospholipids were determined:
lysophosphatidylcholine (LPC), sphingomyelin (SM), phosphatidylcholine (PC), phosphatidylserine (PS),
phosphatidylethanolamine (PE). Activity of phospholipase A2 (PLA2) by Tuzhilin A. (1975). The quantita-
tive content of phospholipid fractions was determined by phosphorus [10].

Evaluation of peroxide metabolism was based on the determination of the total products of LPO —
diene conjugates (DC) triene conjugates (TC), double bonds (DB), malondialdehyde (MDA) [11,12].

Statistical analysis was performed on a personal computer using a well-known statistical programs.
Significant differences were determined by Student's t test.

Results and discussion:

As shown in Figure 1, the process of phagocytosis in lung tissue of coal miners in groups with exposure
0-5 and 6-10 years, was accompanied by a decrease in the activity of lipid peroxidation process in compari-
son with the control group.

For workers with exposure period of 11-15, 1620 and 21 or more years was observed increase in LPO
activity in the form of excess generation of malondialdehyde, significantly higher than the LPO as in control
subjects and coal miners in exposure groups 0—5 and 6—-10 years. Changes in the level of malondialdehyde
significant for assessment of lipid peroxidation, as malondialdehyde able to participate in redox reactions on
the particle surface, thereby affecting the process of phagocytosis.

4
3,5
3
2,5
2
1,5
1
0,5
0

Control 11-15 16-20 over a 20

Figure 1. Activity of malondialdehyde under the influence of CRD, depending on years of exposure

Danger of LPO activation is that the process of phagocytosis of the dust particle is accompanied by a
high level of cell consumption of the oxygen: so when activated by quartz particles macrophage O, con-
sumption increased by 4 times, by particles of titanium dioxide — 1.5 times. Wherein the phagocyte
NADPH system alters the electronic structure of the oxygen molecule, converting it into an aggressive oxy-
gen and peroxide radicals [7], which in turn react with lipids, the lipid molecules losing (LH) hydrogen atom
with the formation of free lipid radicals (L), which reacts with the dissolved molecular oxygen in the envi-
ronment, resulting in a new free radical — radical lipid peroxides LO,, which attacks one of the adjacent
phospholipid molecules LH to form lipid hydroperoxide LOOH and new radical L.Alternation of the last two
reactions leads to the development of a chain of lipid peroxidation [13,14].

The results of experimental studies are shown in Table, which illustrates that after 1 month of the exper-
iment level of PE and PS, PC and SM in the lung tissue of the experimental group animals unchanged in
comparison with those of the control group animals.
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Table

Phospholipids of the lung tissue of experimental animals after intratracheal instillation of coal dust (nM / ml) (M + m)

Animal n LPC SM PC PI PS PE
groups

After 1 C=6 136,86 214,98 1505,92 508,34 360,08 311,92
month +13,49 +33,80 +33,40 +19,40 +41,80 +82,50
M=6 160,50 202,50 1340,80 508,80 251,70 248,70
+56,60 +49,56 60,20+ +16,26 +50,59 +60,23
After 4 C=6 178,06 388,44 1256,70 565,80 382,60 656,40
month +12,90 +11,70 +19,90 +19,50 +9,50 +20,00
M=6 129,65 181,20 1159,16 448,00 208,40 520,16

+15,20 +2810* +27,60 +11,60 +12,80* +23,30*
After 6 C=6 107,90 218,38 373,20 240,98 151,96 361,90
month +25,10 +28,30 196,20 +52,70 +72,40 +56,10
M=6 184,37 221,30 283,46 110,12 111,18 204,90
+30,30 +31,20 +69,30 +31,70 +25,90 +44.30

Note*: The difference of main group with the control significant at (p<0,05).

This may indicate the presence of sustainable cell membranes and is regarded by us as a sign of lung
tissue forming adaptation to CRD. However, increased LPC at the same experimental period may show vul-
nerability of plasma lipoproteins to the phospholipase A2 and its peroxidation by free radicals, and also indi-
cates the increased phospholipase hydrolysis of phospholipids of lung tissue.

After 4 months of the experiment PE and PS in animals of the main group changes to the opposite di-
rection — their content is reduced from 4 % to 24 % and reaches significant values compared with the values
of the control group. Besides, there is a clear tendency to reduction in the level of LPC, PC and SM. Simul-
taneous decrease in phospholipids of the internal and external layer of the membrane to the impact of CRD
after 4 months can be explained by the high sensitivity of the inner layer membrane phospholipids to CRD,
and by the fact, that the PE and PS have the highest degree of saturation of fatty acid composition which
makes them more susceptible to lipid peroxidation.

Consequently, the results of the experiment with CRD in 4 months can be regarded as another phase,
when there is destabilization of phospholipid spectrum of lung tissue, which can be regarded as a voltage
phase.

After 6 months of the experiment the impact of CRD further add to the PE and PS decrease from 18 %
to 26 %, PC to 46 % at the highest level of LPC from 31 % to 70 % respectively in the plasma and lung tis-
sue in the experimental group compared with those of the control group.

Figure 2 presents the results of the analysis of the total phospholipid content of plasma membranes of
the lung tissue of experimental animals at different times. The figure shows that priming of animals with
CRD has a significant destabilizing effect on the plasma membrane of the lung tissue: so the total content of
PE and PS is reduced by 15-29 % (depending on the duration of the experiment), whereas the amount of PC
+ SM increased by 16-20 % in rats of the experimental group compared to the total phospholipid content of
the lung tissue of control group rats. These results also indicate that the continued impact of CRD at the lung
tissue of experimental animals can damage both internal and superficial layers of membranes.

Shifts of phospholipids of the lung tissue can be explained in two ways: compensatory and altering
(damaging). First explanation — following the collapse of PC under the action of phospholipase A2 cleaves
unsaturated higher fatty acids, which are included in the link «oxidation» and can serve as a generator of the
power source. Second explanation — transition of PC to LPC promotes disruption of membrane integrity,
enhances the intracellular Ca* " [15].
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Figure 2. Ratio of total phospholipids of lung tissue of experimental rats after intratracheal dusting (%)

Because lung tissue phospholipids almost completely localized in the membranes, our results indicate
directly the damage of the lipid bilayer membrane under the action of the CRD. Consequently, in the 6
months of the experiment with CRD was observed damage of the cell membranes, which can end up with
sclerosis of cells, in this case pulmonary fibrosis.

The foregoing shows that the activation of the enzyme system under the influence of CRD is an irre-
versible process, since the object of phagocytosis as CRD, does not disappear, moreover, avalanche increase
of LPO processes can cross the boundaries of phagosome and lead to oxidative damage of not only the cell
structures of the lung tissue, but its membranous structures.

Based on the foregoing it can be assumed that the impact of CRD on the organism of miners leads to
the following:

— firstly, mainly those fractions of phospholipids (PC, SM) are destroyed, which in its composition has

a high content of easily oxidized fatty acids;

— secondly, simultaneously significantly are activated peroxidation (MDA) in lung tissue and in blood

plasma;

Under the influence of CRD phagocyte produces even more antibacterial protection — oxygen radicals.
But if in case of an infectious or viral pathogen they are harmful, the dust particle is not sensitive to them, on
the contrary, an excess of dust load leads to a sharp increase in reactive oxygen species that become danger-
ous not only to the phagocytes, but also for the surrounding lung tissue. Thus, the amplification of LP — en-
rich membrane PC, PE, PS; braking LP — SM, PS.

That is, during phagocytosis of CRD bactericidal ability of macrophages may be useless, as the contin-
ued production of reactive oxygen species can lead to oxidative degradation of the phagocyte. Consequently,
suffers not only the barrier function of the lungs, as phagocytosis is active and passive capture, absorption,
long-lasting hold, enzymatic metabolism — the main ways of inactivation of xenobiotics, including solid,
practically insoluble, low-toxic and small disperse dust particles, but also identifies the nature of three specif-
ic manifestations of dust pathology: frequency of lesions of the respiratory tract, the genesis of obstructive
syndrome, irreversible course of anthracosilicosis [9].

Overall, based on the results of our research, we can assume that prolonged exposure to CRD increases
the intensity of lipid peroxidation, i.e. CRD damaging effect on lung tissue is obliged to secondary radicals,
resulting in a continuous chain reactions of lipid oxidation [16,17]. Thus, a mechanism of the pathological
effect of coal-rock dust expressed in its cytotoxicity.

Conclusions:

1. Impact of CRD on the organism leads to the predominantly destruction of those fractions of phos-
pholipids (PC), which in its composition has a high content of easily oxidized fatty acids;
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2. CRD stimulates not only phagocytosis, but also activates peroxidation in lung tissue and in blood
plasma with increased generation of reactive oxygen species as preferential production of secondary form of
radicals. This allows us to consider the active forms of oxygen as the primary link in the mechanism of the
damaging effect of the CRD on macrophages, which seems to determine the pathogenesis of
anthracosilicosis.
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C.A. Ubpaes, I11.C. KoiirensaunoBa, A.E. AuneibaeBa, A. TanacnaeBa, K.A. Kpacukosa

Ar3ara KeMip-KeH/li IIaHMeH dcep eTKeH/1e JUNUATEPIIH ACKbIH
TOTBIFY npouecinaeri pochoaunuarepain e3repici

Makanana Tay-KeH XYMBICIIBUIAPEIHBIH JKYMBIC TOXKIpHOECIHEH Toyenci3 ar3achkl MEH JaHyapiap KeMip-
KeHJI LIAHHBIH OCepiHJeri JMIMATEPIiH acKblH TOTHIFYBIH 3€pTTEYHiH HoTikenepi Oepinren. Tay-keH
JKYMBICIIBIIAPBIHBIH KaHbIHAAFb! (Gochomunuarepain GpakysuIblK KYpaMbIHBIH HaKThl allKbiH e3repici 15
KBUIJAH acTaM yaKbIT JKYMBIC TOXKIpUOECIHAE NTaAMUTBIHABIFBI XKOHE JMIMATEP/IH acCKbIH TOThIFybIHa Oaiina-
HBICTBI €KeHZIri ponengeHreH. JKaHyapiapra CBIHAKTBIK 3€pTTEYJep XKYPri3y Ke3iHAE LHUTOIUIA3MAJIBIK
MeMOpaHaHBIH immki Oerinzgeri dpochomumuarep MeH ¢docharnauixonnHHiy GochaTuannmmaosuTun, Gocda-
TUIWICEPUH J>KoHE (OoCOaTHIMI-ITaHOJAMUHHBIH TOMEeHAeyl mHeBMo(uOpo3 namy KarqalbIHIAarbl
UIA3MAJIbIK MEMOpaHaHBIH KOFaphl OTKI3TIIITITIH KOPCETTi.

C.A. Ubpaes, I11.C. KoiirenpnunoBa, A.E. AaneibaeBa, A. TanacmaeBa, K.A. Kpacukosa

HN3menennst ¢pochoaunugoB B npoiuecce NepeKuCHOro OKNCJIeHUs JUNHI0B
NPH BO3/1efiCTBUH YI0JbHO-NOPOIHO NbLIH HA OPraHU3M

B crarbe mpencraBieHbl Pe3yJbTaThl UCCIICIOBAHUS MEPEKHCHOTO OKHCICHMS JIMIUAOB MPU BO3JCHCTBUH
YrOJIbHO-TIOPOJTHOM MBLIA Ha OPraHHU3M rOPHOPaO0OYHMX B 3aBUCHMOCTH OT CTaka pabOThl U B OKCICPUMEHTE
Ha )KUBOTHBIX. YCTQHOBJICHO, YTO JOCTOBEPHO 3HAYMMOE BBIPAXKEHHOEC W3MEHCHHE (DPAKLHOHHOIO COCTaBa
¢docdonunuoB KpoBU y ropHOpabOUNX HAOIIOAACTCS TP CTake paboThl Gosee 15 5eT U 3aBUCHT OT aKTH-
Bal[MHU MIPOLIECCOB IIEPEKUCHOTO OKUCIICHUS IUMUI0B. OTMEUEHO, YTO B SKCIIEPUMEHTAIbHBIX HCCIICIOBAHUAX
Ha J)KMBOTHBIX CHIDKeHHE (ocdaTummixonrta 1 GocdoaunuaoB BHyTPEHHEH CTOPOHBI IMTOINIA3MATHYECKOH
MeMOpanbl — (ocharuammunosutiaa U dhocdarummiceputa, Gocharuaua-ITaHOIAMUHA — MOXKET CBHIC-
TEJIBCTBOBATh O IOBBIILICHHH MPOHULAEMOCTH IUIa3MaTHYECKOH MeMOpaHbl B YCIOBHAX (HOPMHPOBaHUS
mHEeBMO(GHOpOo3a.
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I'emaTo/siornyeckue moka3aTesiy Npu MOMYISIIUOHHBIX
uccjieqoBaHusixX HacejeHusi [lpuapanbs

PaccMoTpeHs! H3MEHeHHs, IPOUCXOASAIINE MO BO3IEHCTBUEM BHEIIHHUX (haKTOPOB B NepH(epHIECKON KPOBU
HaCeJICHNUS, IPOXXHBAIOIIEr0 Ha TEPPUTOPHH SKOJIOTUIECKOTo OeICTBHS — Ka3axCTaHCKoH yact [Ipnapaibs.
Beimr BBIENEHBI M PacCMOTPEHBI B CPaBHEHHWH C pe(epeHCHBIMM WHTEpBAJlaMH TI'eMaTOJIOTMYECKHe
TOKa3aTesly, HanOoJjiee aJeKBaTHO OTPAKAIoONIWe OOIIee COCTOSHHE OpraHu3Ma. PacrpocTpaHEHHOCTh U
BBIP2)KEHHOCTh U3MEHEHUH reMaToJOTHUeCKUX MoKa3aTelnel y *KEHIIHH B [[eJJOM HaXOAUTCS B COOTBETCTBHU
¢ ounmanbHeIM pazfeneHueM Tepputopuu IIpuapanbs Ha TPH 30HBI O YPOBHIO SKOJIOTHYECKON HArpy3Ku.
OTMeyeHo, UYTO M3MEHEHHS B TeMOrpaMMe HCCIIEJOBAaHHOTO KOHTHHI€HTAa HaceJIeHHs HaOIIoIatoTCs
B M3y4YaeMbIX HACENICHHBIX ITyHKTAX C Pa3HON CTEMNEHBIO BBIPAKEHHOCTH U HOCAT CNEIM(HUECKUH XapaKTep.
VYCTaHOBIIEHO CHM)KEHHE COJIEpKaHUs T'eMOIrVIoOWHa B mHepH(epruueckod KpOBH, HOCSINEE BHIPAKEHHBII
XapakTep y xkuTeneil . Alitexe Ou.

Knrouegvie cnosa: reMaToJiorus, 3K0JOTrn4eCcKoe 6eHCTBI/Ie, nepnd)epnquKaﬂ KpOBb, FCMOFJI06I/IH, aHEMUs.

ITo nanaeIM BeemupHoit opranm3aruu 3npaBooxpaneaus (BO3) kaxmoe yeTBeproe 3a001eBaHNE B MHU-
pe MMeeT MPSMYI0 CBS3b C BO3JICHCTBUEM 3arpsi3HCHHS OKPYKAIOIIEH Cpe/bl, B TaTOTCHE3e MPaKTHYCCKU
KaXXI0ro 3a00JIeBaHUs MMEET MECTO OTPHIIATENbHOE BIMSHHE 3Kojormdeckux (akropoB. B Kazaxcrane
MPOJIOJKAET OCTABATBhCS CIIOKHOW 3KOJIOoTHYeckas cutyanusi B [Ipuapanbe, 3aKOHOJATEIBHO MPH3HAHHON
30HOM 3KOJOTHYECKOTo OencTBus [1]. 3a mocnenHue TOABI, HECMOTPS Ha MPEIIPUHAMACMbIC 3HAUYUTEILHBIC
YCHIIUS TOCYIapPCTBA 10 OXPaHe 3/I0POBbS HACEICHUS U OKPYXKAOIIEH Cpe/bl KazaXxcTaHCKoM yacTu [Ipuapa-
JIbsi, OCHOBHBIE ITOKA3aTeNN 37I0POBbSI PETMOHA TPOJODKAIOT OCTAaBaThCS HEYAOBIETBOPUTEIBHBIMU. Bo
MHOT'OM 3TO CBSI3aHO C TEM, YTO 3aJ]a4d MEJUIIMHCKOW MPO(PUIAKTUKH U peabWINTAllNU HACEIICHHSI PEIaroT-
Cs B HEJJOCTaTOYHOU Mepe.

[Ipenmochuikol MPOBEICHHSI JAHHOW pabOThI SBUIACH HEOOXOIUMOCTh IOJTyYCHUS WH(POPMAIUH, OT-
pakarolieii U3MEHEeHHs1, MPOUCXOIAIIUE 0] BO3JCHCTBIEM 3K30- M DHJOTCHHBIX (DaKTOPOB B OpraHM3Me
HACEJICHUs, IPOXKUBAIOIIETO Ha TeppuTopun [Ipuapanbs. B yacTHOCTH, C MOMOIIBIO COBPEMEHHBIX aBTOMa-
TUYECKUX aHAIN3aTOPOB YCTAaHOBUTh WH(OPMATHBHOCTh M 3HAYMMOCTHh T'€MaTOJIOTMYCCKUX IOKa3aTelnei
MPU METUKO-OMOIOTHYECKUX MCCIIEIOBAHMIX B3POCIOTO HACEICHUS.

JlaboparopHoe HccleoBaHUe TOKa3aTelieii KPOBH SIBIISIETCS OJHUM W3 YyBCTBUTEIBHBIX U WH(pOpMA-
THUBHBIX MHIUKATOPOB, ONPEICISIONINX 001Iee CoCTOsIHNE opraHn3Ma. CuctemMa KpoBH, KaK MHAUKATOP KO-
JIOTHYECKOTO HEeOIaronoay4nsi 1 U3MEHEHUsI (JOHOBBIX KOHCTAHT, MO3BOJISIET BBISIBUTH CTEIICHb HANPSKCHUS
PETYIATOPHBIX MEXaHH3MOB Ha CHUCTEMHOM W KIETOYHOM YPOBHSX B 3aBUCHMOCTH OT MECTa MPOXHBAHUS
[2]. KiteTkr KpOBU MOTYT CITY)KUTh aJeKBAaTHOW MOJICIBIO U YYBCTBUTEIBHBIM 00BEKTOM MOHUTOPHHTA KO-
JIOTUYECKOT0 HeOIaromoydrs Kak Ha MHIWBUYalIbHOM, TaK U Ha MOMYJISIIMOHHOM YPOBHSX, pearupys Ha
MaKpO-, MEKPO- B YIbTPACTPYKTYPHBIX YPOBHSIX CBOCH opranmu3aruu [3].

B sToli CcBA3M B paMKax peanm3alii HAyYHO-TEXHUYECKOW MpPOTrpaMMBl METOJOM MHOTO(YHKIIHO-
HAJIBHOTO aHaJK3a B PCATbHOM PEKUME BPEMECHH IPH JIA00PATOPHOM OOCIIEIOBAHUY B3POCIIOTO HACCICHUS
[Tpuapaibst onpeaeTiiii HATMYUE WK OTCYTCTBHE OTKIOHEHUH TeMaToJIOTHYeCKUX MoKa3aTenei oT (hu3no-
JIOTHYECKUX HOPM.

I]enwv. JlaTh OLIEHKY ¥ OMPEEIUTh 3HAYUMOCTh U3MEHEHHI CO CTOPOHKI MOKa3aTesel nmepudepudeckoi
KPOBH Y HaceJeHUs, TPOKUBAIOIIET0 Ha TeppuTopuu [Iprapaibsi.

Mamepuansl u memoost

JlaGoparopHbie UCClieOBaHUS TPOBEACHEI B 3 HACEICHHBIX MyHKTax [Ipuapanbsi, pacronoXeHHbIX Ha
TEPPUTOPUH, 3aKOHOIATEIIFHO MPU3HAHHOW 30HON 3KOJOTHYECKOTO OC/ICTBUS, pa3/ieiCHHON, B 3aBHCUMOCTH
OT YPOBHS DKOJIOTUYECKOW HArpy3kw, Ha 3 30HBL: 1 — 30HA DSKOJOTMYECKOM KaracTpodwl, 2 — 30HA
AKOJIOTHYECKOTO KPU3UCa U 3 — 30Ha DKOJIOTHYECKOT0 MPEIKPU3UCHOTO COCTOSHHUS [1].
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[IpoBeneHo obcnenoBanue B3pOCIOro HaceneHus: moc. Aiteke 6u (1 30na), moc. XKocansl (2 30Ha) —
Kenemopaunckas o6macth; . Apbick (3 30Ha) — HOkHO-Kazaxcranckas obmacts. Becero obcmenoBanbl
3900 sxenmua. CHopMUpPOBaHbl KAYSCTBEHHO OAHOPOIHBIC 110 TOJIy M BO3PAcTy TPYIIIbl HACEJICHUS B BO3-
pacTHOH Kareropuu oT 18 10 69 seT, mpoKUBAOIINE CO JHS POXKACHUS B JAHHBIX HACEIICHHBIX MyHKTaX, HAa
MOMEHT TIPOBEIEHUS UCCIIEOBaHNI HE UMEIOIINE OCTPHIX PECIHPATOPHBIX 3a00I€BaHUN U HE paboTaroIHe
B YCJIOBUSIX C BBIPQXKEHHBIMHU MTPO(heCcCHOHATBHBIMU BpeIHOCTAMU. Vcciie[oBaHus TPOBOAMIIUCH B TIEPHUOJ C
Mas 1o okTs6ps 2014 u 2015 rr.

MeponpusTrs BBITIOTHEHBI B COOTBETCTBUH C STUYCCKUMHU MTPUHIIUIIAME W MEXTyHApOJHBIMY CTaHAap-
TaMH TIPOBEICHUS MCCIICIOBAHMM C YIaCTHEM JIIOACH, peKOMEHIOBAaHHBIX BecemupHOl MenumuHcKol Acco-
nuamuei. Ot Bcex 00CIeTOBaHHBIX JIUI] MOMYyYeHO MHChbMEHHOE HH()OPMHUPOBAHHOE METUIITHCKOE COTIIache
Ha y4acTHe B UCCIICOBAHUH U UCTIOIh30BaHKE MTEPCOHATLHOM HH(OPMAITUH.

JlaboparopHasi TMarHOCTUKA TPOBEJeHa Ha 0a3e MECTHBIX JIedeOHO-TPOMUITAKTUICCKUX YUPESIKICHUH
C TIOMOIITLI0 aBTOMATHYCCKUX TeMaTOJIOTMYecKuX aHanm3aTtopoB Sismex KX-21N, 1-2010 r. (Smonus),
MEK 6400 (SInonus).

AHanu3 NOJyYeHHBIX JTaHHBIX MTPOBOAMIICS C UCIIOIB30BAaHUEM MPOTPAMMBI MaTeMaTHYECKOW 00paboT-
ku Microsoft Exel Statistical ) ¢ TOMOIIIEI0 CTATUCTHIECKUX METOJIOB, PEKOMEHIOBAaHHBIX JJIST METUITHHCKHIX
HcclieioBanuii [4].

B mocnenHue roapl OlieHKa COCTOSHUS 310POBbsl YEJIOBEKA MPOBOAUTCS ¢ IPUMEHEHHEM KOMITBIOTEP-
HBIX JHArHOCTUYECKUX MPOTrpamMM, MO3BOJISIOMIUX ONPEIEIUTh Hauboiee BhIpaXeHHBIE KPUBBIE 3aBHCHMO-
CTH COCTOSTHHSI OpraHU3Ma OT CTEIIEHH M3MEHEHHH Toka3aTeneil KpoBu. OTKIOHEHUS! B KOJTUYECTBEHHOM U
kadecTBeHHOM cocTaBe JerikonutoB (WBC), spurpoumtoB (RBC), remornoouna (HGB), remarokxputa
(HCT), tpom6otmuroB (PLT), mumdbormuros (LIMPH), nefitpodumos (NEUT) npuBoaIT K M3MEHEHHIO TTOKa-
3arens obmero coctosuus oprannzma (CO) ot 40-50 % mo 70-80 %, uTo, cormacHo ucciaenoBanusM Cra-
Buikoro P.B. u coaBTOp., CBUAETEIBCTBYET O CYIIECTBEHHOM BIMSHUM YKa3aHHBIX ITapaMeTPOB Ha COCTOS-
HUE 300poBbs. [Ipu aHanu3e KpUBBIX 1O CpeHEMY coaep:kaHuio reMornoduHa B sputpouure (MCH), cpen-
Hel KoHIeHTparuu remoriioonna B apurpouute (MCHC), pactipeneneHust 3putponuToB 1Mo oosemy (RDW),
cpeanero oobemMa sputpouutoB (MCV), cpennero oobema TpombonutToB (MPV) n tpombountapHoro rema-
tokputa (PCT) BBISICHEHO, YTO OTKJIOHEHHUE ITOCIEAHUX MPUBOIUT K U3MEHEHHUIO COCTOSIHUSI OpraHu3Ma Bce-
ro Ha 10-20 % [4,5].

B pesynbrare ObUTH BBIIEIECHB H PACCMOTPEHBI B CPAaBHEHUH ¢ peepEeHCHBIMH HHTEPBAIAMH TeMaTo-
JIOTUYECKHE MOKA3aTeNl, HanboJee aJleKBaTHO OTPaXKaIOIIUe 00Iee COCTOSHUE OpraHu3ma [6].

Pesynomamot u obcysicoenue

Y 00cnenoBaHHOTO HACEICHHS, MTPOXKUBAIOIIETO B ITOCENKe AWTEeKe OM, MMEIOTCS NPHU3HAKH aHEMHUU
JISTKOW M CPEIHEU CTEICHU TSDKECTH, BEIPAXKCHHBIC B CHHIKCHHUHU COJICpKaHMs reMoriioonHa a0 75-98 /.,
MpH CPEJHEM 3HAYSHUM HW3MCHEHHWs mMokasarens B mpernenax 104—130 r/m (tadn.l) PacmpocrpaneHHOCTH
aHEeMHYECKHX MposiBieHui coctasisieT oT 41 % mo 92 %, ¢ HanbomnbIIel BRIPaXEHHOCTHIO y JKEHIIIMH 00-
CJICJIOBAHHOTO KOHTHHTEHTA 1oc. Afiteke Ou. BhisBieH nucOanaHc cofepkaHus (OPMEHHBIX JJIEMEHTOB
KpPOBH, XapaKTEPHBII MPHU BO3JCHCTBIM KOMIUIEKCA HEOIAronpusTHRIX (PAKTOPOB M CBHIIETEIILCTBYIOIIUN O
cOoe B cucTeMe peryaupyronx MeXaHu3MOB opranu3Ma. [Ipu uzydeHnn MopdoIoruu 3pUTpOIUTOB OOHA-
PY>KEHBI TAaTOJOTHYECKHE W3MEHEHUS: aHM30-TMOWKWIIOINTO3, aHU30XPOMUS, THUIOXPOMHUS, MaKpOIIUTEHI,
MUKPOIIUTHI CO CTENICHBIO KIIETOYHBIX H3MEHECHUH, MPOTIOPIIMOHATLHON TSHKECTH aHeMuu (Taom. 1).

Taonuma 1

OO0muii aHAIN3 KPOBH JKEHCKOI0 HACeJIeHHs 1oc. AiiTeke-0u B Bo3pacte 18—69 Jer

Ilokazarens duznoIoruuecKue Cpennee Hwxnss Bepxusas CrangapTHas
N =880 HOPMBI 3HaYEHUE TpaHuLa rpaHuIa ommoKa
(MennaHa)

1 2 3 4 5 6
T'emornooun 120-130 (r/m) 118 104 130 0,85
DPUTPOIHTET 4,0-5,0(10"/x) 4,3 3,8 4,6 0,01
JleikommTEI 6,5-7,5%10"/n 5,5 4,3 6,4 0,35
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Tp0M60LII/Ill“LI (10°/m) 180—32?)(109/11) 2?3 1;3 221 1,687
Ccod 3-10 mm/uac 5 4 7 0,15
Tematokput (%) 31,9 — 37,1(%) 33,1 293 37,4 0,31
JumporuTh 18-40 % (109/m) 34,4 29,4 39,9 0,3
MPV 8,4-9.8 ¢ 9,4 8,7 9,9 0,0
PDW 7,9-9,7 % 11,2 10,2 12,4 0,1
Ccod 2-15 mm/uac 3,0 2,0 5,0 0,2
MCV 73,5-81,1 ¢ 84,0 79,7 89,0 0,3
MCH 27,5-30,7 nr 28,6 26,0 30,9 0,2
RDW-SD 27,4-37,1 % 43,0 40,4 44,9 0,1
PCT 0,16-0,26 % 0.2 0,19 0,3 0,1
MCHC 351-403 r/an (%) 330,0 316,0 339,0 6,0
P-LCR 59-23,5% 20,1 15,4 24,9 0,3
NEUT 54,3-62,5 % 55,6 50,7 60,9 0,4

CHmxkenne (pakiuu reMatokpura, otmMedaemoe y 70 % HaceneHus moc. Aifteke O, MOITBEpKIacT
CTETleHb BBIPAXKCHHOCTH aHEMHHU W CBHUJIETEIHCTBYET 00 MMEIONINXCS TeMOKOHIICHTPAIIMOHHBIX CIIBUTAX W
sBIIEHUSIX remonumonyu [7,8]. Y 74 % nHaceneHus HaOMOJaeTCS HAKOIUICHHUE SPUTPOIIUTOB U TPOMOOIIUTOB
¢ yBennmueHHBIM oO0beMoM (MCV, PDW cootBercTBeHHO). Y 72 % o0OcneayeMbIX BBISIBICHO CHU)KEHHUE
cpenHero koixmyectsa remoriaoouna B spurpouure (MCH). Bmecte ¢ TeM oTHOCHTENbHASA IIUPUHA SPUTPO-
uutoB (RDW-CD) 3HaunTensHO yBenw4ueHa MO CPaBHEHHWIO C (PH3MOJIOTHUECKMMH Tpenenamu Ha 15 %.
[omryueHHbIe pe3yNbTaThl YKA3bIBAIOT, YTO JUIUTEIBHOE MMPOKUBAHUE B YCIOBUSX BBICOKOW aHTPOIIOTEHHOU
Harpy3kd HapymaeTr (YHKIIMOHAIbHbIE W OapbepHbIE (PYHKIMM KIETOK KPOBU M, KakK CIICACTBHE,
B OpraHU3Me YBEINUUBAIOTCS (PAKTOPHI I3HIOTEHHONW MHTOKCHKAIINH.

Pesynprarel McciaemoBaHMM IMOKaszaTeled mepu(epUUecKOll KpOBH Yy JKUTENEH 30HBI KpH3Uca
(moc. Xocaner) moka3anu CHUKEHUE reMoriaoouHa y 75 % HaceleHUs 1 CHIKEHUE KOIMYECTBA SPUTPOLIUTOB
(tabmn. 2). KonwuectBo neiikonutoB y 70 % HaxoquTCs Ha HUXKHEH rpaHulle (U3NOIOTHISCKUX MTapaMeTPOB.
[paxTrueckn y 85 % obcnemyemsix HabmomaeTcs noseimenHoe (Ha 60 %) xommuectBo COD. KonngectBo
TPOMOOIIUTOB HAXOMUTCS B TIpejesiaX (PU3NOJOTUICCKUX KOJICOaHHI, HO BBISBICHBI CTPYKTYPHBIC W3MECHE-
HUSL, IPOSIBIISIIOLINECS] CHU)KEHHEM UX cpeaHero oosema (MPV) Ha 36 % (Tadm. 2).

Tabnuma 2

I'emaTosnornyeckne NoKa3aTesu ;KeHCKOI0 HaceJleHHs :kuTeeii moc. ZKocassl B Bo3pacte 18-69 et

Ilokazarens DuznoIoTHUECcKUe Cpennee Huwxass Bepxusas CraHnapTHas
N =880 HOPMBI 3HaYCHUE TpaHuIa rpaHuIa omuoKa
1 2 3 4 5 6
I'emornobun 120-140(1/m) 111 103 120 0,95
DPHUTPOLHTHL 4,0-5,0(10"%/m) 4 3.8 4,2 0,02
JlejixkounTsl 6,5-7,5%10"/n 53 4,1 6,5 0,14
TpomOonuTHI 180-320(10°/m) 229 190 265 3,92
CO2 3—10 mm/gac 16 7 25 0,67
TI'ematokput 37-55(%) 33,9 31,4 36,2 0,26
JlumdonuTh 1840 % 35,1 30,0 41,5 0,5
MonomuTh 2-9% 3,9 3,1 4.8 0,1
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1 2 3 ! 5 6
MPV 7,4-10,4 bn 5,5 4,9 6,1 0,0
PDW 10-20 % 16,9 16,5 17,4 0,1
MCV 78,9-90,7 dn 87,0 82,4 89,6 0,3
MCH 27-31 ng 28,7 26,8 29,6 0,1
RDW-SD 27,5-30,7 % 11,6 11,2 12,1 0,1
PCT 0,15-0,4 % 0,2 0,1 0,2 0,0
MCHC 300-380 r/m1 (%) 328,0 323,0 333,0 0,6
NEUT 47-72 % 61,1 53,8 66,3 0,5
P-LCR 59—235% 19,9 11,2 23,7 0,1

3HAYATENTFHO CHIDKEHA OTHOCHTENbHAS IIMPHUHA SPUTPOITUTOB 10 00beMy (RDW-SD), uro ckaspiBaet-
sl Ha QYHKIMOHAIBHBIX BO3MOXKHOCTSIX KIIETOK.

O6cnenoBanre KOHTHHI'CHTA PEIKPU3UCHOM 30HHI (B T.ApbIch) mokazano y 20 % HaceleHH!s He3HAuH-
TeJIbHOE CHI)KEHHE COJIEPyKaHUs TeMOorjioouHa B cpeaseM otT 115 1o 119 r\in., HeBbIpaKEHHBIN APUTPOIIUTO3
C pacrpocTpaHeHHOCTHIO 110 50 % HaceneHHs, YTO B KOMILIEKCE C BBIPAXEHHBIM MOBBIIIIEHNEM (DpaKIuu Te-
MaTokpuTa y 98 % HaceneHHs TOBOPUT O HAIWYMU JIATEHTHOU (opMbl aneMuu. [loBbIIeHNE TeMaToKpuTa
SBIISIETCSL XapaKTEpHBIM MPU YMEHBIICHUH 00beMa LUPKYJIUPYIOEH MIa3Mbl, THIIOKCHH M ACTHApPATAlUU
OpraHn3Ma, CBSI3aHHOW, BOZMOXKHO, C KIIMMaTHYECKUMH yCIOBHSIMHE JieTHero nepuofa FOxuoro Kazaxcrana
(Tabmn. 3).

Taonuma 3

IMoka3zarean OAK xeHCcKOro HacejeHus r. Apbich B Bo3pacTe 18—69 et

I'emaronoruueckue dusnonorunyeckue Cpennee Huxnsas Bepxuss CranpapTHas
MIOKa3aTeIl KPOBHU HOPMBEI 3HaUCHHE TpaHuIA TpaHuIa omnoKa
I'emornobun 120-140r/n 132,0 119,0 139,0 0,8
DPHUTPOLHTHL 3,9-4,7%10"%/n 4,6 4.4 4,9 0,0
Tpom6omTHI 180-320*10°/n 284,0 243,0 336,0 3,7
JeiixouuTsl 6,5-7,5%10°/n 5.7 4,8 6,7 0,1
I'emaTokput 31,9-37,1 % 39,5 36,8 41,9 0,8
JlnmbonuTer 18-40 % (109/J1) 34,4 29,4 39,2 0,3
MPV 8,4-9,8 ¢pn 9,4 8,7 9,9 0,0
PDW 7,9-9,7 % 11,2 10,2 12,4 0,1
COod 2-15 mm/uac 3,0 2,0 5,0 0,2
MCV 73,5-81,1 ¢pn 86,0 81,7 89,0 0,3
MCH 27,5-30,7 or 28,6 26,4 30,1 0,2
RDW-SD 27,4-37,1% 43,0 41,4 44,9 0,1
PCT 0,16-0,26 % 0.2 0,2 0,3 0,1
MCHC 351403 r/an (%) 330,0 318,0 338,0 6,0
P-LCR 5,9-23,5% 20,1 15,9 24,8 0,3
MXD 7,9-13,3 % 9,5 8,0 11,5 0,1
NEUT 54,3-62,5 % 55,6 50,7 60,9 0,4
RDW-CV 0,08-0,109 % 0,1 0,1 0,1 0,0

AKTHBaNUsT KpPacHOTO POCTKA KPOBH B HCCICIyEeMOM CIlydae MOXET OBITh KOMIIEHCATOPHOM
Y aJICKBaTHOM, T.€. HAIIPaBJICHHOW HAa MPUCTIOCOOJICHIE OpraHu3Ma K H3MEHECHHUSIM OKCUTCHAIINH TKaHSH U Ha
MIPUBEICHUE YHCIIAa DQPUTPOIIUTOB B COOTBETCTBHE C IMOTPEOHOCTSIMHU OpTraHu3Ma B Kuciopoue [7,8].

Jucbananc 0enoro pocTka KPOBETBOPEHUS BHIPAKECH B HEKOTOPOM TMOHIKEHUH YPOBHS JICHKOIIUTOB,
COTIPOBOXK/IAEMOM OTHOCHUTEJIBHBIM YBEITUMYCHUEM JTUMQOIUTOB, B cpeHeM y 43—55 % HaceneHus r.ApbiCh.
HeOGonpmas redKkoreHnss HEHTPOITEHUNYECKOTO XapaKkTepa TOBOPUT 00 MMEIOIEMCsT HAPsHKCHUNH UTMMYHHON
cucreMbl. McToleHne KOCTHO-MO3TOBBIX PE3ePBOB HEUTPOQHIIOB, CBSI3aHHOE C YaCTOW MOJBEPKEHHOCTHIO
AHTPOTIOTCHHBIM HAarpy3KaM, CIIOCOOCTBYET 00IIel 0CIa0IeHHOCTH OpraHU3Ma U MPOSIBISIECTCS B BUJC JICH-
KOIICHUH Y TIPAKTHYECKH 370POBOTO UeoBeka [8,9].

Co cTOpOHBI CBEpPTHIBAIOIIEH CHCTEMBI KPOBH M3MEHEHUS HEOJHO3HAUHbIe. Y HaceleHHs T'. ApPBICh OT-
Me4JaeTcss TPOMOOLUTO3 C HauOOJbIICH pacmpocTpaHeHHOCTbI0 (45-57 %), KOTOpBIi B KOMIUIEKCE
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C YBEJIMUYEHHEM CpegHero o0beMa TpOoMOOLUUTOB U KoddunmenTa 6onpmux tpomoborutoB (P-LCR) mpen-
LIECTBYET arperanuu KieTok. J(aHHble n3MEHEeHUs1 HaOMI0AaloTCsl IPH HEKOTOPBIX HJOKPHUHHBIX 3a00JeBa-
HUSX (caxapHbI AuabeT, TUIEPTHPEO3 U Jp.), aTepPOCKIEPOTHUYECKUX NPOSABICHUSX, TyOepKyJese, ajKo-
TOJIBHOW W TabauyHOW MHTOKCHKALMU opraHu3Mma [7,8]. PeakTHBHBIA TPOMOOLUTO3 CBsI3aH ¢ (YHKIHNOHAIb-
HOW aKTHBHOCTBHIO TPOMOOIIMUTOB U COJIEPKAHUEM B HUX OMOJOrMYECKH aKTHBHBIX BEIIECTB U SIBIISETCS OT-
BETOM CBEPTHIBAIOILEH CUCTEMBI KPOBH Ha JJIMTENIBbHOE BO3JeiicTBUE (PaKTOPOB XUMUUECKOTO TeHesa [7-9].

Takum 00pazoM, y HCCIeJOBAHHOIO HAMH KOHTHHTEHTA 3HAUYMTEIIbHbIE OTKIOHEHHS OT (pru3nonorunye-
CKHX HOPM B COOTBETCTBUH C JIUTEPATYPHBIMH MCTOYHHKAMH BBISBIICHBI IO TIOKA3aTENsIM COACp KaHUs JIek-
konutoB (WBC), sputpouutoB (RBC), remornoouna (HGB), rematokpura (HCT) TpomGoruroB (PLT), mo
cojepxanuto remorsiobuna B spurpouure (MCH), cpeqHell KOHLIEHTpalMy TeMOTIOOMHA B APUTPOLIUTE
(MCHC), pacnpenenenuto 3putporutoB mo oobemy (RDW), cpemnemy o0bemy sputpouutoB (MCV),
cpeaneMy oobemy TpoMbOonuToB (MPV), TpomGonutapaomy rematokputy (PCT), oTHOCHTENbHOM INpUHE
sputpountoB (RDW-SD), koadduumenty 6onpmmx tpombonuros (P-LCR).

JnuTenbHOoe MpoKUBaHKE HA TEPPUTOPHU SKOJIOTHUECKOTO HEOIAronoayyus B yCIOBUSIX XPOHHYECKO-
r'0 KOMITJIEKCHOTO BO3/ACHCTBHUS BPEIHBIX IK30TEHHBIX (PAKTOPOB OKA3hIBACT MPSIMOE HEraTUBHOE BIMSHHUE HA
KPOBETBOPHYIO CHCTEMY, SIBJISIOLIYIOCS MHINKATOPOM HM3MEHEHUH YCIOBHH OKpysKaromien cpepl. I'emaro-
JIOTMYECKHE CABUTM OOHAPYKUBAIOTCS Ja)ke IPU OTCYTCTBUU BHEIIHUX NPU3HAKOB OTPABICHUS, U3MEHEHUS
reMOI1033a, [T0Ka3blBal0T TOKCUKOJUHAMUKY MHTOKCUKAILMH M 3aBUCHUMOCTb OT MeCTa NpoxuBaHus. M3me-
HEHMS FeMaTOJOIMYECKUX TECTOB SIBJIIOTCS XapaKTEPHBIMU AJIS1 JOHO30JIMYECKUX COCTOSIHUM U CYIIECTBEH-
HO HE BIMSIOT HA CAMOYYBCTBHE U PabOTOCIIOCOOHOCTH YENIOBEKA, HO TPH ITOM SBJISIOTCS] OHUM U3 OCHOB-
HBIX U PaclpOCTPAaHEHHBIX ()AKTOPOB PUCKA PA3BUTHS PA3IMYHBIX 3a00JICBaHUI, YTO BaKHO B IUIAHE IPO-
THO3WPOBAHMSI OTIHAICHHBIX ITOCIICICTBUIA HAa OpraHu3M 4enoBeka [9].

Bwi600b1

1. YCTaHOBJICHO CHIDKEHUE COJIEPKAHUS TeMOTTIO0NHA B TIepU(EpUIeCKOi KPOBH, HOCSIIIEE BBIPAKEH-
HBIM XapakTep y KuTeied moc. AiiTeke OM, 4TO B KOMIUIEKCE C OTKJIOHEHUSMHU MOKa3aTelsi TeMaToOKpHTa,
AHHM30IIMUTO30M, TUCOATAHCOM CofiepKaHus (QOPMEHHBIX 3JIEMEHTOB CBHJICTEIHCTBYET O HAIMYHHU JIETKOU U
CpeaHel cTeneHn aHeMHH Y 00CIIeIOBaHHBIX.

2. PactipocTpaHEHHOCTh M BBIPRXKEHHOCTh HM3MEHEHHWH T'€MAaTOJIOTMYECKHX ITOKa3aTesled y >KEHIIHH
B I[EJIOM HaXOJUTCSI B COOTBETCTBUH C OHUIIHMATEHBIM pa3zieneHreM Tepputopun [Iprapanbsa Ha Tpu 30HBI IO
YPOBHIO KOJOTHIECKON HArpy3KH: y HACEICHHS TToC. AWTEKEe OM, OTHOCSIIETOCS K 30HE IKOJIOTHIECKOM Ka-
TacTpodsl, moc. XKocaimbl, OTHOCSIIETOCA K 30HE 3KOJOTHYECKOTO KPH3HMCA, BCTPEUAIOTCS HAMOONbIINE
W3MEHEHUS, TPOSIBISIONINECS CO CTOPOHBI MPAKTHYECKH BCEX KIIETOYHBIX DJIEMEHTOB U (PaKIHi CHCTEMBI
KpPOBH.

3. OTKJIOHEHHUS TO KOJHYECTBY ITOKa3zaTeled W paclpOCTPaHEHHOCTH W3MEHEHHWH CHCTEMBI KpPOBH,
00HApY)XEHHBIX B TeMOTpaMMe KUTelel I ApbICh, OTHOCAIIETOCS K 30HE IKOJIOTHYECKOTO MPEAKPU3HCHOTO
COCTOSIHHS, CBUAETEIHCTBYIOT 00 aHTPOIIOTEHHON HarpysKe.

4. I3MeHeHus1 B TeMOrpaMMe HCCIIEJOBAHHOTO KOHTHHIE€HTAa HaceleHHUs] HaOMI0JAr0TCs B M3y4aeMbIX
HACEJICHHBIX MyHKTaX C Pa3HOW CTENEHBIO BBIPAKEHHOCTU W HOCAT crieluuyeckuil xapakrep, TpeOyommit
MIPUMEHEHUS U3BECTHBIX TEPAIEBTUYECKUX M AETOKCUKAIIMOHHBIX MEPOIPHUATHN U TMOCIETYIOIIEro THHAMH-
YEeCKOT0 HAOIIOJEHHS C BBIIETICHUEM TPYII PHUCKA MO HKOJIOT0-00YCIOBICHHBIM 3a00JIEBaHUSM.

5.1lpu neueHWM aHEMHUHM WPOBEIACHHE TEPANCBTHUYCCKUX Mepornpusituil Tpebyer muddepen-
IUPOBAHHOTO WHIUBUAYAILHOTO IMOAX0/Ia C YI4ETOM 0COOCHHOCTE! (hOPMUPOBAHUS Y HACCIICHUS PA3IMIHBIX
M0 ITHOJIOTUM BHJIOB aHEMHHU: XEIe30JcUIIUTHOMN, TEPHUIIMO3HON, aHEMUN XPOHHUYECKUX 3a00JeBaHHUN
(AX3) u ap.

6. OTHen HOrO0 BHUMAHMS U JIOTIOJIHUTEIBHOTO 00CIenoBaHus TPeOyeT KOHTUHTEHT O0CIIE0BaHHOTO
HaceneHusl T Apbick. Hanuuue 3HAYUTENBHOTO KOJMYECTBA OTKJIOHEHUN IeMaTOJOTHYECKUX IOKaszarenei
y HaceleHusl T ApbICh, OTHOCSIIETOCS K 30HE MPEAKPU3IUCHOTO COCTOSIHUS, YKa3bIBAaCT HA BO3MOXKHOCTH
JIOTIOJTHUTENIBHBIX HEOIaronpusITHBIX (DaKTOPOB.
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3.1. Hamaz6aesa, JI.K. M6paesa, I'.H. JlockibaeBa, M.A. MyxkameBa, A.M. [ToueBanor

Apaj MaHbI TYPFBIHAAPBIH aYKbIM/IbI 3ePTTey 0apbIChIHIA AJbIHFAH
reMaToJIOTHAJIbIK KepceTKimTep

Makanazia 3KOJOTHSUIBIK KacipeTTi aynaH OOJbIN TaObUIATBIH Apan MaHbIHBIH KaszakcTaHIplK OeiriHieri
TYPFBIHAPIBIH CBIPTKBl OpTa OCEPIiHEH TYBIHIANTBIH KaH KypaMbIHAAFbl ©3repicTep KapacThIPbUIFaH.
CoHbIMEH KaTap aF3aHblH JKAINbl JKaFAailblH HAKThl KOPCETETIH I'€MATOJOTHSIIBIK KOPCETKIITEPIiH
pedepeHTTi  apajbIKTapbl — CaNbICTBIPBUIFAH.  OWENAEpAiH  IeMaTOJNOTHMSUIBIK  KOPCETKIiIITepiHaeri
e3repicTepiHiH Tapaqybl MEH KOPCETLTyl >Kalllbl alFaHIa JKOJOTHSIIBIK XXYKTeMe AeHreiiHe OaislaHbICThI
OemiHeTiH Apan MaHBIHBIH pecMH 3 afimMarblHa  Cofikec Kenemi. 3epTTENreH  TYPFBIHIAP.bIH
reMOrpaMMachlHIAaFbl ©3repicTep 3epTTENreH eijli MeKeHIepAe TYPIi ACHrelae alKplHIAIFaH )KOHE O31H/IIK
epekuIenikTepre ue. ABTopiap OHTeke OM ayblIbl TYPFBIHAAPBIHBIH KaH KYpaMbIHIAaFrbl TI'eMOTJIOOMH
MeJIIIepiHiH TOMEH/ICYiH aliKbIH JoJIeIIIeTeH.

Z.1. Namazbaeva, L.K. Ibrayeva, G.N. Dosybaeva, M.A. Mukasheva, A.M. Pochevalov

Haematological indices in population studies of population Aral Sea region

The changes that occur under the influence of external factors in the peripheral blood of the population living
on the territory of environmental disaster — the Kazakhstan part of the Aral Sea region. They have been
identified and discussed in comparison with the reference intervals of haematological parameters that most
adequately reflect the overall condition of the body. The prevalence and severity of changes in hematological
parameters in women as a whole is in line with the official division of the territory of the Aral Sea region into
three zones according to the level of environmental load. Changes in contingent haemogram studied
population observed in the studied population centers with varying degrees of severity and are specific. A
reduction in hemoglobin content in peripheral blood, bearing the distinct character of the residents claim.
Aiteke.
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Kaparanabl 00JIbICHIHBIH 9KOJOTHAJIBIK KOJIAHChI3 ayJaHdapAarbl
dMeJiIepaiH penpoOAyKTUBTI KbI3METIiH Oarajay

Makanaga KOpHIaraH OpTAaHBIH KOJAHCHI3 (akTopiapel KEIICHIHIH ocepiH 3epTrey OapbIChIHIA
PETIPOIYKTHBTI XKACTaFbl dHeNIepAiH IUNONEePOKCHAAINS TIPOLECiHIe MAJOH/bI JUHANBICTUATIH KUHAKTAITY
MeJmIepiHiH apTysl Oaiikanael. Kam mmasmaceianma riryratnoH nepokcupasa (I'TIO) mominiy Oencenmimiri
apTeI, (QepMEeHTTEpIIH AaHTHOKCHIAHTTHl KOPFAHBIII OEJICEHIUNTIHIH TONBIKTall eMec >KOFaphUIaybl
Oaiikaypl. Oifen ar3achlHBIH JKacyllacklHIa 0OC paJMKangapiblH TOTHIFYBIHBIH Oy3bUIBICTApbIHA AJIbII
KeNeTIH aF3aHblH KYH3eNdic JKaFjailbl JKOHE OSHAOTEHII YyJaHybl aHbIKTanAbl. OpTaHBIH JKaFbIMCBI3
(akTOpIAPBIHBIH Y3aK 9CEp €TYi, IFHMU, IaH-TY3-a3p030JIbJeP MEH TAOUFATTaFbl XUMHSUIBIK 9KOTOKCUKAHTTAP
JKACYILIaHbIH TOTBIFY MeTaOOJNM3MHIH Oy3bUIBICHIHA, 0OC paauKaniaplbiH OENCeHAUNIri MEeH ar3ana TOTBIFY
KyH3emiciHiH TybIHAaybIHa cebemnmi Gomanbl. YKoHe COHBIH caimapsl peTiHie ekiHminik eHiMaepain (MJA)
TN ~acKelH TOTBHIFBI KacKkambl Maima OONyBl JKoHE TEKCEepUIreH aJaMIapiblH  OHOJOTHSUIBIK
CYMBIKTBIKTapbIHAa a30T OKCH[IHIH KOHIIEHTPAIWSACHIHBIH JKOFapiaraHbl Oaifkaimsl, Oyn skacymia
MeMOpaHaChIHBIH TYTAaCTHIFBI MCH OTKI3TIMITITHIH OY3bUTybIHA OKETyiHIH HOTIKEIepl eKeHi KOpCeTUITeH.

Kinm ce30ep: deprunbai kac, NMIOMA acKblH TOTBIFBI, aHTHOKCHIAHTTHI )KYie, IIyTaTHOHIIEPOKCHIA3a,
MAJIOH/IbI IabJeT ]I, HENTUATIH OpTallla Maccachl.

Kazipri Tanga FeUIBIMH 3€pTTEYIIICpAiIH Ha3apblH ayJapbill OTHIPFAH ©3CKTI QIEMIIK MaceNenepliy
Oiperefii 2KOJIOTHS JKOHE aaaM JCHCAyJbIFBI OOJBIN TaObUTambl. AJaM aF3achl TIPHIUIIK ITPOIECIHIE
KOpILIaFaH OpPTaHbIH 9P TYPJi KarbIMChI3 (DaKTOpIAPBIHBIH KELIeHiHiH ocepiHe Tam Ooiaibl, SIFHU Oy
MATOJIOTUSUIBIK MPOLECTEPAiH Naiaa 0oy KaOileTiH, SHAOKPUHAIK KXYHEHIH aypyJapblHbIH AaMy KayilliHiH
neHrelin yrraitansl. CoHBIMEH KOcCa JKOJOTHSUIBIK JKYWE ajaM ar3achblHa KOITereH Kepi BIKMauaap
TUTI3ye: TOTBHIFYJBIK METAa0O0IM3MHIH e3repyl, MMMYHIBIK >KYHCHIH (arouuTapiblk >XoHE Oackamaii
KYpbUIBIMAAPbIHA KBI3METTIK JKYKTeME KOpCeTy, HEHpOUMPKYJISATOPIBIK TUCTOHHUSIIAPABIH >KaHbLIYHI,
MHOKap/ITa 3aT ajMacy JACHIeHiHIH TeMEHAeYl, X0oJecTa3 blH Makiaa 00Jybl, SHIOTeHIAl MHTOKCHKALUSIHBIH
KJIBINITACYbl, KaHHBIH TINIHIIK JJIEMEHTTEPIHIH JEeTeHEPAIMsUIBIK ayBITKYJIaphl, ©3repicKe YIIbIparaH
JKacyllanapIbslH anonTO3IbIK OeJCeHAUTIriHIH apTysl x)ypeldi. ChIpTKbl opTa (akTOpIapbIHBIH KENEHCI3
ocepsiepi  Kaparauner oOnbicbiHbIH ¥YibiTay ckoHe JKaHaapka aymaHOapblHIa Aa OpBIH amagpl. by
aliMaKTap/a FaphlliTaH 36IMBIpAHIAPIBIH OeIeKkTepiHiH Kyy1aysl 60o1aapl. COHBIMEH KaTap ¥JIbITay aifMarbl
Kazakcrannarbl Apail 3KOJOTHSUIBIK amnaThIHBIH KYpaMblHa Kipri3iiim, amat angsl ailMarbl A€l TaHbBUIFaH
[1,2]. Apan macemeci — Oy kep OeTiHAEri ipi SKOJIOTHSUIBIK amaT, MaHbI3Abl Ha3apAbl HEMICHII.
Kopmaran oprta nerpagarisiCBIHBIH TYPAaKThl KAUTBIMCHI3 TIPOIIECTEPi MEH MHTEHCHUBTI (3KiTi) KYPFaKITBLUTBIK
ocepiHEH eMip CYpy >KaFIaiibIHBIH Hamapiaybl, XaHa oJeyMETTIK-DKOHOMHKAIBIK >KOHE 3KOJOTHSUIBIK
CUTyauusuIap aypyablH epIIyiH, SKOJOTHUSIIBIK KaFbIMCBI3 ayAaHAapaa TYPaThlH TYPFBIHIAPIBIH QJIEYMETTIK
KOpFay ImapajapblHIaFsl KYKBIKTEI PeTTEIYIH KOHE 3aH/bI MISITIMHIH Talan eTUTyiH Tyaslpas! [3]. 3amanayu
FBUIBIMU KOFaM/Ia TOTBIFY KYH3€eJiCiHAeT] aJAbIH ally CypaKTapbl OOMBIHINA YIKEH Ha3ap ayJapburyaa.

Fansimpapnein maiibiMaaysl OoibIHIIA, Apaji TeHi3iHIH TYOiHEeH KeTepilyi Ty3 OeH NeCTHUHATEP
KOCBUIFaH TONBIPAKTHIH LIaH TYPiHAE TapalybIHbIH CalJapblHaH SKOJOTHSUIBIK 3apar IeTy aiiMaKTapblHaa
KaTepii ICIKTep/IiH aHBIKTaTybl KEWIiHT1 JKbUIIApAa apTa TYCKEHI JKOHE OFaH IMANIBIKKAH TYPFBIHIAPIABIH
iIiHe jxac agaMaap/a Kenrten OaiKanybl aHBIKTAIBIHY 1A [4].

Kenteren opebuertepaeri mamimertep Ooiipinina, B.H.Tapycos, F0.A.Bnagumupos xone Oackanapna
MeMOpaHagarel 00C paauKangap JUMUATEPAIH ACKbIH TOTBHIFY CalJiapblHAH >KAaCYIIaHBIH 3aKbIMJIATYBI
MPOLIEC] ICKE aChIPbLIAIbI.

XanbIKTBIH JEHCAYJIBIFbl KOFaMABIK IaMYZIbIH MaHBI3Abl KOPCETKIlll FaHa OOJBI KOWMANIBI, O
MEMJICKETTIH JIEYMETTiK-3dKOHOMUKAJIBIK, CAHUTAPJIBIK-TUTHEHAJIBIK KAYITICI3ITiHIH KeTTii.

ChIpTKBI OpTaHBIH KapKBIHABI TYPAE 63repicKe MIANBIHYBI, aTall alTCcak, MeNAeHIN, KYMIaHYbl, TYPFBIH
eNJIIH TYPMBIC JKaFIalbIHBIH Hallapiaybl, CHIPKATTaHYJbIH apTybl OCHI e€NJli aMaKTapla TYPHIN >KaTKaH
aJlaMAapabIH IeHCAYJIBIFBIH CaKTay iCiH MEMJICKETTIK JCHIelIe KaJblHA KETIPY XKoHE CaKTay IapaiapblH
peTTeyli MaHBI3OBI iCKe aWHANABIPABL. byl aliMakTBIH KOJIAWCHI3 AKOJOTHSIIBIK JKaFdaibl TYPFBIHAAPIABIH
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JICHCAYJIBIFBIHA, KEJICUICK OYBIHHBIH (DU3MKANBIK JKOHE KBIHBICTHIK JaMyblHa Kepi OCEepiH THTI3el.
AnaMaapbIH eMip CYpPy Y3aKTBIFBI KbICKapFaH [5, 6].

Kopmaran opraHbIH afaMHBIH J[I€HCAYJIBIFbIHA, COHBIH IMIHIAE PENpOAYKTHUBTIK JIEHCAYJIBIKKA 9cep
STETIHJIITT KYMOH TYIBIPMalIbl. DKOJOTHSIIBIK 3apjan IIeKKeH aliMaKTapja TYpaThlH (DepPTHIIBIL KAaCTaFrbl
ofienep iy IeHCayIBIFBIHA CBIPTKBI OPTAHBIH BIKITAJBIMEH OalTaHBICHI Oap MIEIT ecenTeimis.

Erep Ttene-remixk Oy3pUTFaH JKaFjaiia KaHAArbl MAaJOHIBI IUANBIETHATIH KOHIIEHTPALUSACHI
KOFaplaraHbl Oalikanazpl, OYJ1 €3 Ke3eriHje acylla MeMOpaHACHIHBIH OipTYTacThUIBIFBIHBIH OY3bIIBICHIHA
anpin  kenmemi. Kasipri TaHzma recTo3 NPOIECIHIH TATOTCHE3IHIE SHIOTEIHANAB TUCHYHKIUSICHIHBIH
OKCHJIATHUBTI TPOLECIHIH PETTENyl aAre3usHbIH TOMEHICYi, (EeTOIUIAlCHTApNbl JKETICICYIIUIr Typabl
HaKTBI MOJIIMETTEp KMHaKTaIFaH. JKarsIMCBI3 aHTPOIOTCHII (paKkTOpIap IbIH ocepi 6Te KaTepili TeK dKOXKYHe
YIIIiH FaHa €MeC, COHBIMEH KaTap aJlaMHBIH JICHCAYJILIFRIMEH OMipi YIIiH eTe KayinTi. Kopraran opTaHbiH
JKaFpIMCBI3 OCEPIHEH DSKOJOTHSIBIK TOyenai OY3BUIBICTAp JKOHE op TYpJli MYIIEJIep MEH KyHenepme
MATOJIOTHSUIBIK ©3repicTep, eMip CYPYIiH Y3aKTHUIBIFBIHBIH TOMEHJIEYl, TeHETUKAIBIK aKayJlapMeH JKOHE
NCUXO(U3HONOTHSITBIK  JICHICHEeT] epeKIIeTiKTep, AKOJIOTHUSIIBIK aypylapAblH >kKaHa TYPIHIH KepiHyi,
apHalbl MATOJOTUSHBIH 6CY1 KYpei.

TyYpFeIHAAPABIH PENPOAYKTUBTI JCHCAYIBIFBI — JKAFbIMCHI3 JKOJIOTHSIIBIK (POHHBIH WHAMKATOPEI.
CoHbIMEH KaTap KOpIIaraH OPTAaHBIH (AaKTOPHIHBIH aJaM ar3achlHA ocepiH Oaramaynarbl YiATI OOJBIT
TaObLIA B,

DKOJIOTHSUTBIK TEIe-TSHMIKTIH OY3bUIBUTYBI JKaFmMaWbIHAa JKYKTUTIKTIH TAaTOJOTHACKHI, TEPUHATAIIBIBI
aypyJiap MeH eJIiMIep, TYCIK TaCTay IbIH KULIIT] )KOFapbUIalIbI.

Onebuer ke3aepinae Oenrini OoiaFaHAal, MAIMETTEP/IiH CUITATTaMachl OOMBIHINA, KOPIIaFaH OPTaHbBIH
ofienepaiH PeHpOAYKTHBTI (PYHKIMSACBIHBIH KOPCETKIMIi OOJBITT TaOBUIAABI, SFHU OWENICPIIH ar3achl op
TYPJIi J)KarbIMCBI3 (PaKTOPIIAP/IBIH dCepiHE ce3iMTall OOJBIN KIS,

Kazakcran PecnyOnukachiHblH FrUTBIMU akaIleMUSICHIHBIH JKacaFaH KOHIICTIIIUSHBIH HETI3iHIe TaOuru
anat aiimarel 3 Tomka OeiiHeni. AfimakTapra Oenyre KadblNTacKaH DKOJOTHSUIBIK JKaFmalIbIH
YKANCBI3ABIFBIHBIH  AYBIPJBIFEI, IIONACHYAIH BIKMAIbl KOPIIAFaH OPTAaHBIH JIACTaHybIHA HEri3 OOJIbI.
ConbIMeH, KeJeci aliMaKTap aXKbIpaThUTA bl SKOJOTHSUIIBIK araT aiMarbl; SKOJIOTHUSIIBIK KYW3eNic aliMarbl;
AKOJIOTHUSIIBIK KYH3emic aijsl aiiMarbl. by ymr aiimakrapra Kei3piiopna oONBICEIHBIH OapiiblK aynaHaaphl
xkoHe Kp3pur-Opma Kamackl; Akrebe oOmbIchiHBIH blpreiz, Temip, Illamkap aymammaps; OHTYCTIK
Kazakcranaeig Apeic, Otpap, Cozak, Typkicrtan, [llapgapa aynanaapsl; Kaparanabl oOJIBICBIHBIH YJIBITAY
ayJlaHbl )KaTKbI3bLIAAb! [7].

JKarpIMCBI3  (haKTOpIapAbIH ocepiHeH (CoylielieHy, HaIap SKOJOTHSIBIK >Karmaiimap, KyHzemicTtep)
aZaMJIarbl OWOJIOTHSIIBIK CYHBIKTBIKTA JKOFApBl PEAKIMSAJIBIK OTTETiHIH JKOHE a30TTHl KOCBHUIBICTAPIBIH
KypaMmbl, COHBIH imiHAe 00c pagukangap MejmepiHiH (OTTEeTiHiH CYNepOKCHATI paJuKabl, THIPOKCHUJ-
paauMKall, TEPOKCHHHUTPHUT KOHE OacKamapbl) YIFAIOBIH Tynaeipaabl. OnapAbslH KYPaMBIHBIH —apTyhI
TaTOJIOTHSUTBIK, JKaFai, SSFHHU, TOTHIFY KYH3eINiciHe abIln Kenemi. boc pagukanmap jkacymramapablH TaOUFd
3aT aJMacy Tporeci OaphICHIHA Makaa 0oJaThIH, 63IMeH OCIICeH I TYPAKTHI eMec OOIiKTepai KapacThIpaibl.
OmnapasiH TY3iTyi Ke3iH/e aF3a TIpIIUIiriHAe KONTereH NPoLecTep TyBIHAANIBL: KyH3emicTep, SK30TeH I JKoHe
SHJIOT'CH/II HHTOKCHKAIIMSIAP, COYJICIICHY JKOHE KOpIlIaraH OpPTaHbIH TEXHOTEH/Il JIaCTaHYBIHBIH acepi. Keiidip
aBTOPJIAPBIH MOJIiMeTi OofbIHINa, 60C pamukanmapabiH ocepi 100-aeH aca op Typii aypyJaapablH KepiHyi
MEH JIaMybIHA aJIbIN Keyei. boc panukannapabiH MaTOJOTHSUIBIK 9Cepi KACYIIABIK MEMOPAHbI 3aKbIM/IATYhI
00J1bIT TaOBLIANEI [ §].

OnapabIH anAbplH ATy MaKCaThIHAA TOTHIFY KYH3eIiCiHIH MapKepiiepi — albIeTHIATEP, TUANBICTHATED,
Manouabl nuanbaerun (M/IA) xommaneuianel. boc paawkangapislH TOTBIFY MPOIECiHIH OCNCeHYiH yiima
HeMece KaH KYPaMbIHAaFbl JIMIUAATI TUAPOACKBIH CYTETi, aJIbJETUATED, KOOiHECe MaJIOH bl UATBACTHATED,
COHBIMEH KOCa JHIUATI aHTHOKCHIAHTTAPABIH KYpPaMbIHBIH TOMEHJEyiHeH Oailikayra Oomanbl. Kanmarer
ManmoHabl auanepaerun (MJIA) — Oy JKaFeIMCBI3 O€NTi, SFHU, JTUMUATIH OCJICEHII aCKBIH TOTHIFYBIHBIH
KYPETiHIH Jonenaenai.

Kymvicmoiy maxcamsi — KaparaHabl 0OJIBICEIHBIH YKOJIOTHSUITBIK KOJIAWCHI3 ayAaHIapIaFrsl ofenaepain
KaH tiasMaceiHaarsl MJIA xone ['TIO KypaMBIHBIH CaHIBIK MOJIIICPIH JKOHE OpTalla MOJEKYILSIPIBIK
MENTUATEP JCHIeHiHIH KOPCETKIMITEPIH aHBIKTAY.

3epmmey mamepuanvt men 20icmepi
3epTTeyre OCH aiiMaKTapaa TYpHIT kaTKaH 18—49 jxac apanbFeraaarsl 150 oifennep ipiKTEIim ambIH/IbL.

3epTTenreH oiennepai xactapblHa OaiaHBICTHI IWAPTTHI TYpAE YII Tomka Oenmik: 18-29, 30-39, 40-49.
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3eprreyre opOip xac OoibiHIIa 50 oifenneH 3 Tonka Oerinm KapacThIpablK (l-guarpamMmana KepCeTireH).
3epTTeNin JKaTKaH aymaHmapaa TYpPaThIH OoHeNIepHiH KaH Iura3MachiHmarsl MJIA KypaMBIHBIH CaHIBIK
Memmiepi Tekcepinmi. CYHBIKTBIKTa TOTBIFY KYM3CNICIHIH KarmalbiH Oarajay MOIUGUIUPIICHTEH OIIic
3.H.Kopobeitnukosa OolipiHmIa >xyprizingi [9,10].

Kan mmasmaceiHmarel MaJIOHABI AWATbruATI aHbikTay O.H.KopoOelHukoBaHBIH omici OoifbiHIIIA
xyprizinai. Hentpudyransik mpobupkaizapra remonu3ar nadbiHgaiiMers. Oran 0,25 M JUCTHITEH Cyra
0,05 M1 anbIHFaH KaH TUTa3MachliH KOCHII, TYCCI3JICHIeHre Jeiiin maiikaiiMer3. Conan coH 2,4 miu 4 % H,SO,
Kocambi3, cogaH coH oHbIH ycrine 0,3 mu 10 % ¢ochopBonbdpam KbIIKeLIBIH KocaMbi3. 3000 aifHambiM
KeuigaMasikTa 10 MuH neHtpudyrara Kosmer3. TyOiHaeri TyHOaHbI KYHbBII alaMbl3, COJaH COH YCTiHE 1—
1,5 M1 JOUCTHNNEHTeH CyIObl KYWBIT, IOBIHBI TasKIIaMEH apajacTeipaMbl3, cockiH 3000 aifHAIBIM
KbuAaMIbeikTa 10 MUH nIeHTpudyrara KosMbI3, IeHTpudyrajgan arFaHHaH KeHiHTi TyHOara 3 Mi cy xoHe |
MJI THOOApPOUTYP KBIMIKBUIBIH KOCBII, jKaKChLUIaIl apanacThipamMbl3. CofaH COH bUIFaAbl Oy MOHIIAackiHa 60
MUH KossMbI3. CoziaH COH MpoOHupKaiap/sl CybIThIN, Tarsl ga 3000 aifiHameiMaa 10 MUH HEHTpU(YTraTaiMbI3.
[Ipobupkanarel TyHOaHBI cieKTpodoTOMETpAe 532 HM TOJKBIH Y3bIHABIFBIHAA omeiiMi3. bakeimay H,O.

Buonorusneik  cyibIkThIKTa TiyTatHoHNepokcuaasansl (I'TIO) anbikray B.H.BnacoBaneiy omici
OoripiHIa xkyprizinai [11]. Kan miasMaceiHAarsl IIyTaTHOHIIEPOKCHa3aHbIH OCICEHIUIINH aHbIKTAY YIIIiH,
npobupkanapra 4 mun H,O xone 0,1 Mn kaH miuasmacklH KysMbi3. Llentpudyransik npobupkara 1 i
docharter Oydep, 0,5 mn kanbimka kentipinren riayratuon, 0,2 mu remonmsar, (0,5 MJI acKbIH TOTBIFBIH
amamMbi3 COCBIH | MHH coH 1 M ymxiopcipke KhIIKBUIBIH Kocambl3. Coman coH 3000 aitHambIM
KeuigaMasikra 10 muH  nentpudyranaiimes. Crnexrtpodoromerpae 260 HM  TONKBIH  Y3BIHABIFBIHIA
eJIIIEiMI3.

Kan mnnazmacelHAaFel OpTalia MOJIEKYISIPIBIK TENTHATEPIiH 3epTTeyleri KYpamblHBIH ICHTeHiH
A.H.Kosanesa mex O.E.HudantbeBTiH omicTepi OOHbIHIIA aHBIKTANBIHIBI [ 12].

Tekcepinren oHennep[iH KaH IUIa3MachIHAAFbl OpTallla MOJCKYJSPJIBIK MENTHITEPIIH KypaMbIH
anpikTay yirH, 0,1 M kaH mmasmaceiHa 1 mMa 10 % ymrxmmopcinTi KeIIKBUTBIH Kockirn, 3000 aiiHampiM
KeuigaMasikra 20 MuH rHeHTpudyranaimes. Tynrad TyHOamad 0,3 M1 aibin, 3 M OUCTHIIACHTEH CYIbI
Kocamb3. KaH Ima3MachlHAarel OpTalia MOJICKYISIPIBIK MENTHATEPIIH KypaMbl criekTpodoToMerpae 254
soHe 280 HM TOJNKBIH Y3bIHABIFBIH/IA AHBIKTAMBI3.

Monimerrepnin cratuctuctukanblk Tanmaysl STATISTICA 6.0 xemerimen (Stat-Soft, 2001) »xoHe
BIOSTATISTICA 4.03. 6armapnamackl OoibiamIa xyprizimi [13].

3epmmey namuodiceci

Horwxkenepain Tangaysl OapbiChiHAa YJbITay ayaaHgapbiHna TypaTeiH 30-39 skac TOOBIHIAFBI
otienmepae MJIA xypampl ATacy aymaHbIHOA TypaTeliH oHemmepaeri MJIA  kepceTkimrepiMeH
CaJIBICTBIPATBIH 00JICaK, ATacy ayJaHbIHBIH OCHI KaCTaFrbl oHeNepMEH CalbICThIpFaHa 1,6 ece MaKCHUMaI bl
JeHrelae OaKanapl, OYJ1 MOTIMETTEp CTATHUCTUKAIBIK XaFjaina mnorekti oomnasl (1, 2-muarpamma). benrimi
Oonrannait, MJIA KypambIHBIH KOFapliaybl jKacyliajga oHe KaH IUa3MachlHa JeCTPYKTHBTI TPOIECTepre,
TOTBIFY OHIMIEPI JKOHE OHOMOIMMEpPJIEPAiH Aerpadalusicbl — OpTallla MOJICKYyJa MacCacChIHbIH KOpiHyiHE
anpin keneni (3-muarpamma), conbiMeH Koca JIAT mpoleciHiH HMHTEHCH(UKAIVSICH, aHTHOKCHIAHTTHI
JKYHEHIH jkarmaliblHa ocep eremi, ocipece I'TIO, srHM, OyJl TIyTaTHOHIIEPOKCHIA3aHBIH OCJICCHILIITIH
3epTTEY/i Tajall eTeIi.

Atacy 34 = MJTA
EITIO
¥ neiTay A7 OMII
. \ \ \ .
0 2 4 6 8 10 12

1-nnarpamma. 18-29 xac apasbIFbIHAAFEI diferep TOOBIHBIH YIIbITay jKoHEe ATacy enjii MeKeHAEPiHAE COMAJIBIK
JKacylIajJap/IblH apaKaThIHACKIHBIH JKoHE OMOXHMMHUSUIBIK 3epTTEYJIep/iH CaNBICTRIPMAIIBl KOPCETKIMTEpi
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Atacy 38 EMJIA
mITIO
Yeitay 4 OMII
0 2 4 6 8 10 12

2-nuarpamma. 30-39 xac apasbIFbIHAAFEI difesiep TOOBIHBIH YIIbITay jKoHe ATacy enii MeKeHAEpiHae
JKacylajJap/IbIH apaKaThIHACKIHBIH JKoHE OMOXMMHUSUIBIK 3epTTEYJIep/iH CaNbICTRIPMAaIIbl KOPCETKIITEpi

Artacy 4 uMJIA
i m[TIO
0 2 4 6 8 10 12

3-muarpamma. 40—49 xac apanbIFIHAAFEL oifeiep TOOBIHBIH ¥IIBITAY KoHE ATacy emnii MeKeHIepiHe
JKacyllanapIblH apaKaThIHACHIHBIH JKoHE OHOXHUMHMSIIBIK 3ePTTEYJICPAIH CalbICTHIPMAIbl KOPCETKIITepi

3-mmarpamMMana KepceTUIreHAeH, KaH IUIa3MachlHBIH OpTamla MOJEKYJSAPIBIK — MEeNTHATEPIIH
KYpaMBbIHBIH 3repyi Oip OarbiTTa cunartanrad. COHbIMEH oHeNIep liH KaH IIa3MachlH/[a OpTallla MOJICKYia
JIEHTeHiHIH KUHAKTAIYbl 3HJOTCH/I MHTOKCUKAIUSHBIH JaMyblHA aJIbIN KEJCTIHIH JoNeNnieini, MyHaai
Oy3BUIBICTap 3aT aJMacyAblH Oy3bIIbICTAphlHA OKeN COKThIpanbl. COHBIMEH SHAOKPUHII JKyHe KoHe
TOPMOHAJIIBI CTaTyC, MMMYH/IBI ICHT€i/Ie 9p TYPIIi MaTOJIOTHSIIBIK MIPOLECTEPAIH JaMybIHA aJIbII KEJIEi.

3eprreyniy HoTwkeci Kaparangsl oONBICBIHBIH —~ATacy ayAaHbIHAA TYpaTbiH OapibIK  >Kac
TONTApbIHIAFEl SHeNAepaiH KaH Iia3MackiHAarel [TIO OenceHmimiriHiy >KOFappliaybl OalKanapl. by
¥nelTay ayAaHblHOA TYpaThlH TYPFBIHAAPIABIH ar3ara KOpLIaraH OPTAaHbIH JKarbIMChI3 3KOJOIHSIBIK
(akToprapablH y3aK ocepiHeH, COHbIMEH KaTap «baillKOHBIp» Fapblll alIaFrblHBIH SCEPiMEH TYCIHIIpiien.
BizniH nmaibIMIaybIMbI3IIa, TYPFRIHAAP/BIH aF3achlHIa KAl PE3UCTCHTTUIIKTIH TOMEHJICYI MEH aF3aHbIH
Oeliimaenyi Oalikanaapl, SFHA OYJT JKACYIIATBIK KOMIICHCAITUSHBIH KOHE KOPFaHBIII MEXaHU3MHIH OenceH i
TYPAE OpeKeT €TYyIe aNbII KeleIi.

Kac OoiipiHIIA 3epTTeyre anblHFAH TONTAp apachHAAFbl SWENJepAiH KaH IUIa3MachlHAAFbl opTalla
MOJIEKyJla Maccachl KYPaMBIHBIH KOPCETKIIITEePiHIH JCHIeWiH CalbICTHIPhIT Kapacak, 18-29 kac
apalbIFBIHAAFEl OMeIepaiH KaH IUIa3MachlHAAFbl OpTallla MOJEKYyJanapAblH Maccachl, ATacy ayJdaHbIHIA
TYpAaThIH dienepre Kaparanaa, ¥JsITay el MeKeHiHiH oienaepinae 1,4 ece :orapbularaHbl OalKaimbl. Al
30-39 »xac apanbIFBIHAAFBI SWENAEpAiH KaH IJIa3MachlHAAFbl OpTalla MOJIEKyJIaJap[bslH Maccachl, ATacy
ayJaHbIHJa TYPaThIH oiieniepre KaparaHaa, ¥JbITay el MeKeHIHIH aiennepinae 1,3 ece apTKaHbl KOPIiHI.
ConbiMeH katap 40—49 xac apanbIFbIHIAFBl oHeNepiH KaH IUIa3MaChIHJAFbl OpTalla MOJICKYJalapblH
Maccacel, ATacy ayAaHbIHIa TYpaThiH oifeepre KaparaHja, ¥JbITay enii MeKeHiHiH oienaepinae 1,1 ece
JKOFapJlaFaHbl aHBIKTAJIbIH/bI.

Tyorcoipoim

Kopiiaran opTa ¢akTopiapbIHBIH JKaFBIMCBI3 OCEpiHIH KeIIeHI, COHBIH ilIHAe Apal MaHbBIHIAFbI
MIAHJBI-TY3/I6I  a3PO30JIbJIeP, TMECTHIUATED MEH XUMISUIBIK TOKCHKAHTTap PEMPOJYKTHBTI JKACTaFbI
olfeniep iy ar3achlH/Ia MATOJNOTHSIILIK MPOIECTEPIiH NaMybIHA abll Kejeai. SIFHu OYJ1 UMK TOTHIFBIHBIH
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KacKaJlbl OHIMJICPIHIH JXOHE TEKCEPIITeH oWeNepliH KaH IUIa3MachlHAa AHTHOKCHUIAHTTHI KOPFAHBIII
(dhepMmeHTTEPiHIH OY3BUIBICBIHA AJIBIN KEJICTIHIH KOPCETTI.

AF3amarel TOTHIFY KYH3CNICIHIH JKarmaiibl JKOHE aF3aHBIH DK30TCHAI WHTOKCHUKAIMS JcepiHeH
XKacyliaarbl 00C paauKaaaapAblH TOTHIFYbIHA aJbIll KEJETiHI oHeNjepiH ar3achIHIaFbl KacyIIaHbIH
AHTUOKCUIAHTTHIK KOPFAHBIITHIH (EPMEHTATHBTI KYPaMBIHBIH ©3TepiCTepiHE 3epTTeysiep KYPri3uimi.
Kopriaran opraHbIH JKaFbIMCBI3 (DaKTOPBIHBIH V33K YaKbIT dcep €Tyi, SFHHU, MIAH-TY3JIbIH a3p030JIbJIepMEH
TaOUFaTTaFbl XWMUSUIBIK HSKOTOKCHKAHTTAp JKacyllla 3aT aJMacybIHIAaFbl TOTBIKCHI3ZaHy MPOIECiHIH
OY3BUIBICEIHA, 00C paauKamaapAbIH OCICeHIUIITIHIH apTybIHA aibll Keneai. THiMIi aHTHOKCUAAHTTHI Kyle
JKYMBICBIHBIH KETICIICYIIIIITT Ke31HIe aFr3agarbl TOTHIFY KYH3eMiCiHIH JaMyblHa, COHBIMEH KaTap eKiHIIUTIK
eHiMiHIH (M/IA) numum acKbIH TOTHIFBI KACKaIBIHBIH KOPiHYIHE 9CEpIH TUT13e]Ii.

OchbiFaH opaif, allbIHFAH MOIIMETTEP/Il TYHIHJCH OTHIPHIN, SKOJIOTHSIIBIK KAaFBIMCBI3 aiiMaKTa TYPaThIH
PETPOYKTUBTI JKacTaFbl OHENJIepAiH KaH IIa3MAachIHIAFbl OpTalla MOJEKYJSPIBIK TMENTHATEePIIH
JEHTeHiHIH JKOFapbUIayhl SHIOTCH/II WHTOKCUKAIMSHBIH JaMybIHA OKEJIETIHIH KyalaHabIpaabl. JKyprizinrexn
3epTTeyJCpAiIH HOTHKEC] SKOJIOTHSIHBIH KaFbIMCBHI3 (PaKTOpIapbIHBIH dcepi QPepTUiIb/i KacTarbl sHenaepaiy
KaH IUIa3MachlHIA OpTallla MOJEKYJSPIbIK MENTUATEPAIH JKUHAKTAIYBl cajljapblHaH MeMOpaHala KakKChl
CIHIpUTYiIHIH OCEpiHEH MeMOpaHAIBIK TachIMaIAAYIbIH OV3BUIBICHIH TYBIHAATATHIHABIFRIH, JKACyIIaa
SHJIOTCH/II THTOKCUKAIUSHBI IIIAKBIPATHIH IBIFBIH KOPCETTI.
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P. K. EcumoBa, A.O. Ceiiinxanosa, K. Anuc, B.T. Ecunnp6aeBa

OueHka penpoAyKTUBHON (P)YHKIIMHU Y KEHIIIMH B IKOJOTHYECKH
HeOaronpusATHHIX peruonax Kaparanaunckoi odJsactu

B crarbe npencraBieHs! pe3yIbTaThl U3Y4EHNS BIHSHUS KOMIUICKCHOTO BO3/IEHCTBHS HETaTHBHBIX (haKTOPOB
OKpY’Karolllel cpefibl Ha MPOIECC JUMONEPOKCUIALNY y JKEHIINH PENpOIyKTUBHOTO BO3pacTa. BelsBieHO
TIOBBIIIEHUE HAKOIUIEHHUS MAaJlOHOBOTO JHANbJAETHIa, HEKOMIIEHCHPOBAHHOE IIOBBILIIEHHNEM aKTHBHOCTH
(epMEHTOB  aHTHOKCHAAHTHOM 3amurthl. OTMeueHo, 4YTO HaOJIIOJaIoCh JOCTOBEPHOE BO3PACTaHHUE
aktuBHOCTH I'TIO B mnasme kpoBu. V3ydeHbI COCTOSIHHE OKHCIUTENBHOTO CTpecca OpraHu3Ma U 3HIO0T€HHOM
HMHTOKCHKAIMH OpTraHW3Ma, NPHUBOAAIINE K HAPYIICHUSM CBOOOIHO-PaJUKAIFHOTO OKHCIECHHS B KIJIETKaX
B J)KCHCKOM Opranu3Me. J[IuTensHOe BO3JEHCTBUE HETATHBHBIX ()aKTOPOB CPEIbl, TAKUX KaK IBUIC-COJIEBBIE
a’p030JI1 U SKOTOKCUKAHTBl XUMHUYECKOH IPUPOBL, BBIIEIECHO aBTOPaMH, IPOBOLMPOBAJIO HAPYLICHUE OKUC-
JUTEIHHOTO METaboIM3Ma KIIETKH, CONPOBOXKAAIOUIErocs aKTHBAIMell cBOOOAHBIX pajxukaioB. OTMedeHo,
YTO 3TO INPUBOAUT K Pa3BUTUIO OKUCIUTEIBHOIO CTPECCAa B OPraHU3Me M, KaK CIEJICTBUE, JOKA3aHO B CTAThE,
K MOSIBIICHUIO BTOPUYHBIX NPOAyKToB (M/IA) NUMONEpeKrCcHOTo Kackajia U MOBBIIIEHHIO KOHLEHTPAIUH OK-
CHJa a30Ta B OMOJOTUUECKUX XKUAKOCTIX y 00CIEN0BaHHBIX JIMI], YTO, B CBOIO OUEPE/lb, BEET K HAPYIICHHUIO
LETTOCTHOCTH U MPOHUIAEMOCTH KIE€TOUHBIX MEMOpaH.

R.Zh. Yessimova, A.A. Seilkhanova, K. Anis, B.T. Yessilbaeva

Assessment of reproductive function in women in ecologically
unfavorable regions of the Karaganda region

In the article presents the results of the study of the effect of the combined effect of negative environmental
factors on the process of lipid peroxidation in women of reproductive age has revealed increasing accumula-
tion of malondialdehyde. Uncompensated increase in the activity of antioxidant enzymes, and there was a
significant increase in GPO activity in the blood plasma. The state of oxidative stress of the body and endog-
enous intoxication leads to violations of free radical oxidation in the cells of the female body. Prolonged ex-
posure to adverse environmental factors such as dust and salt aerosols and chemical nature eco toxicants pro-
voke breach of the oxidative metabolism of the cell, accompanied by the activation of free radicals, leading to
oxidative stress in the body. As a consequence, appearance of the secondary product (MDA) lipoprotein pe-
roxidation cascade and increased concentrations of nitric oxide in biological fluids in the examined individu-
als, which in turn leads to disruption of the integrity and permeability of cell membranes.
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