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MPHTH: 34.29.15

N3YYEHUE TMHAMUKU I'PUBOB U UX BJIMAHUE HA ) KU3HECIIOCOBHOCTD
JAPEBECHBIX ITOPO/]

KA. Anamzkanosa®, H.H. Kaiinunenos!, A.H. Kamaposal, B.T. Tyiey0exosa

2

YTasnooapckuii 2ocyoapcmeennuiii ynusepcumem um. C. Topaiieviposa,
2. [lasnooap, Kaszaxcman
2 Basinaynbckuii 20Cy0apcmeentblil HayuoHAaTbHbIlL npupoOnsil napk, Basuayn, Kasaxcman

Annomauus
B xoo0e 8bINOJIHEHUS Hayuno
uccnedosamenvckou  pabomvi  «HM3yuenue
OUHamMuku  2puboé U ux GIUAHUE Ha

JHCUBHECNOCOOHOCbL OPEBEeCHbIX NOpPOoO»  HA
meppumopuu BI'HIIII 6bi1u uzyuenst 6u008oti
cocmas Odepegopaspyuiaromux 2pubog (omoein
Basidiomycota), cyocmpamuast

cneyuanusayus, eepbapuzayusi COOPAHHO20
mamepuana no keapmanam baauwaynvckoeo
noopaszoenenus.  Ilpu  MOHUMOPUHEOBbIX
HAabN00eHUsX, Oepesusl 3dacejeHnble,
nopagicennvle  cpubamu OblLIU OMMeYeHbl U

Kapmozpaguyeckuii HAaHeceHbl 6 NACNOpm
MOHUMOPUH2080U  NIOWAOKMU. Cocmasnen
KOHCHEKM MUKOGQIopbl, amiac onpedenumens
no 2pUOHBIM coobwecmesanm,
Kapmoepaguyeckoe pacnpocmpanenue
depesopaspyuiarouux epubo8 Ha meppumopuu
NpUPOOHO20 Napka.

Coop  usyyaemoco  mamepuana  01a
obcnedosanusi U U3VUEHUS  NPOU3BOOUILCS
CPABHUMENLHO-MOPPON02UYECKUM MEMOOOM U
OCYWeCmeANCs — NONeBbIM — MApPUIPYmMHLIM
Memoodom — 0b6xo0a  meppumopuu  J1ecos
0peBecHO-KyCMAaPHUKOBLIX NOPOO 8 JlemHe-
ocenHue nepuoovr ¢ 2018 no 2020 2.2 no
keapmanam baaunaynvckoeo NPUPOOHO20
napxa.

Knrouesvie cnosa: oepesopaspywarowue
epubvl,  bazuouomuyemsl,  MAKpPOMUYEMbl,
canpoghumul, napazumai.

Beaenune. C 2018 mo 2020 r.r. myrem
MOJICBBIX HCCIIEIOBAHUN M HAOIIONCHUH 10
TEPPUTOPUN HAIMMOHAIBLHOTO  MPHUPOIHOTO
napka ObLTH O0OCIIeTOBaHbl M U3yYEHBI TPHOBI
KOTOpBIC OTHOCATCS K oTAeny Basidiomycota.
basunuomMuneTsl  —TMpencTaBiIsalOT  coOoi
OOJIBIIYIO TPYINITY HU3MINX PACTCHUN, KOTOPBIC
BCTPEUAIOTCs MTOBCIOTTY. B otHOmIEHNU

JPEBECHO-KYCTaPHUKOBBIX MOPOJ CYIIECTBYET

TpU Kiacca TpHOOB: AepeBOpa3pyllAIOIINe
TpUOBbI, JIEPEBOOKPAITMBAIOIINE  TPUOBI,
IJICCHEBBIE  TPHUOBL. Ectb  cpemnm
O0azuauanbHBIX TPUOOB M campoduThl Ha
JIpeBEeCHHE —  3TO  MHOTOYHCIICHHBIC
TPYTOBUKA —  AaKTUBHBIC  pa3pyIIUTEIN

JPEBECUHBI U BaJIe:)KHUKA [1].

B nanHoii paboTe ocBeleHbl UCCIEeTOBAHUS
apeasos pacnpocTpaHeHus
JIEpPEeBOPA3PYIIAOIINX TPUOOB, AMHAMHKA HX
pocra, MOpP(OJIOTHYECKOE OIMCAHUE.
Omnpenenensl BH/IBI, THUIIBI rpubos,
OTHOCSIIIUXCS K pa3IMYHbIM KjaccaM U HUX
BIIMSTHUE Ha pactymue JPEBECHO-
KYCTapHUKOBBIE IOPOJbl IPUPOJHOTO MapKa.
CocTaBiieH KOHCHEKT MHKO(IIOpHI, MepeueHb
rpubOB pa3IUMYHbBIX KJIACCOB, COCTABIIEH aTiiac
OTpeNieNIuTeNIb 1O TPUOHBIM cooOIIecTBaM
NIPOU3PACTAOLINX B basnaynbckom
IOPUPOIHOM TMapKe M UX Kaprorpaduyeckoe
pacnpocTpaHEHHE Ha TEPPUTOPUU MapKa IO

KBapTajam

B Xo71e BBITTOJTHEHHSI HAYYHO
HCCIIE]0BATEIBCKON paboThI ObUTH
UCCIIEIOBaHBl | W3y4eHBl  JPEBECHO-
KyCTapHUKOBBIE MOPOJIbI pacTeHui,
MIPOM3paCTaloIINe Ha TEPPUTOPUN

IPUPOTHOTO MapKa — COCHa OOBIKHOBEHHAsI
(Pinus silwestris), ocuna (TOMOJb IPOKAIIHIA)
(Populus  tremula), Gepe3a  moBucias
(6opomaBua Tast) (Betula pendula),
KPaCHOKHM)KHASI OJIbXa Kieikas (d4epHas)
(Alnus glutinosa (L.) Gaerth), GosipeiniHuK
kpoBaBo-kpacHbli  (Gratalgus altaisalge),
oospeimauk  Anraiickuii (Crataegus altaica
Lange), Oepésa mnymmcras (B. pubescens
Ehrh), xmen scuemuctueiii (Acer negundo),
psbuna cubupckas (Sorbus sibirica Hedl),
yepémyxa oObikHOBeHHas (Padus racemosa
(Lam.) Gilib. (P. avium Mill.)), Bs3
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nepucroerBucteii  (UImus  pinnato-ramosa
Diesk), KH3HIIbHUK YEePHOIUIOAHBIH
(Cotoneaster melanocarpa Lodd) w
cyOcTpaTHas crienuanu3anus rpudos [2].

Jna cbopa u onumcaHus TIpuboB U
ONpENeNIeHUs] WX BHUJIOBOTO COCTaBa OBbLIH
BbIOpaHbl Hamboyiee XapaKTepHbIE YYaCTKU
TUIst 3aKJIa/IbIBAaHHS MOHHUTOPUHTOBBIX
IUIOINAJ0OK Ha  TEPPUTOPUH  TapKka B
basiHayibCcKOM IMO/Ipa3iesICeHUH 10 KBapTajaM.
Ha mnnomankax mpoBeneHa WHBEHTApPH3AIMA
rpuOOB pacTylmMX Ha JEpPEBBbSIX, COCTaBJICH
KOHCIIEKT ~MHKO(JIOPBI, MOpdororuyeckoe
omnucaHue TpuOOB W CO3JaHUE MACIOpTa
MOHUTOPHHTOBBIX IUIOIIAJIOK C OIHCaHHEM

BCTPEUAIOLTUXCS canpouToB u ux
KapTorpaguueckoe pacnosoxeHue Ha
TEPPUTOPUU napka. B nepBbIe

LIeJICHAIIPaBJIEHHO COOpaHbl (oTOMaTepuabl
rpuboB, repbapu3aluu MaTepuana, COCTaBleH
KOHCIIEKT TPYTOBBIX rpuboB o
MOHHUTOPHHTOBBIM TUIOIIAKAM.

Pucynox 1. Tpymosux 6epe3zosuiii
(Fomitopsis betulina).

Onucanue epuba: TpyToBUK O€pe30BbIH,
win  Fomitopsis betulina, na3biBaecmbIii B
MIPOCTOHAPO M Oepé3oBoii ryoxoi,
SBIISIETCS  JIEPEBOPA3PYIIAOIIMM  TPUOOM.
Yame Bcero pacter 0O OJWHOYKE WIIHU
rpynnamMy Ha MepTBBIX Oepe3ax, a Takke Ha
OOJIbHBIX, YIABIIUX M CIIE KHUBBIX JCPEBHIX.

MonutopuHronas miomaaka Ne 1

Bua, Tun, pa3HoBHIHOCTb TPUOOB:
TpyroBuk Oepézobiit (Fomitopsis betulina).
(Pucynok 1.)

OtHocutes k otaeny: Basidiomycota
(basuaroMuIeTH)

IMomotnen: Agaricomycotina
(ATapuKOMHMIICTHI)

Knacc: Agaricomycetes (ArapuKOMHIETHI)

[Moxknacc: Incertae sedis
(HeomnpenenEHHOTO MOOKEHHMS)

IMopsmok: Polyporales (ITomunoposeie)

CemeiictBo: Fomitopsidaceae
(®oMHTOTICHCOBHIE)

Pox: Fomitopsis (PomuTtorncuc)

Bua: Fomitopsis betulina (TpyroBuk
0epé30Bblii)

Cunonumsr: Piptoporus betulinus,
Ilunmonopyc 6epe3osuiii, bepezosas 2yoxa

MecTo HaXO0XIeHHS WJIH KOOPIAMHATHI

(mo GPS): kBapran 64, 28 — BbIIEI.
basnaynbckoe nojnpasnenenue, (HMOJHOXKHE
ropel  Kouer). EcrtecTBenHbie Oepe3oBbie
HaCaXICHUS.

Jlara onucanus: 20.09.2018 rox
OO0mee pacnpocrpanenue: 25 x 25 M. 5 %

: .
Pucynox 2. Kapmoepaghuueckoe

Pacnonodxicenue MOHUMOPUHSOBOT
naowaoku Ne | (baanaynsckoe
noopazoenenue). Keapman 64, evioen 28

I'pubOHuita, koTOpas  pacmojaraercs U
pa3BUBaeTCd BHYTPU JPEBECHOTO CTBOJIA,
BBI3bIBACT y JepeBa ObICTPO Pa3BUBAIOILYIOCS

THWIb KpacHOBaToro 1Berta. JlpeBo mon
BO3JICHCTBUEM TPYTOBHUKA ObICTPO
paspymaercsi,  IpeBpamascb B TPYXY.

10
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K

[Toatomy rpud OTHOCSIT

JepeBopaspyIaonmM Buaam [3].
MoHuTOpHHIOBas IUIOMAaAKa Ne 2

Bua, Tun, pa3HoBHIHOCTH TPUOOB:

TpyroBuk Hactosmui (Fomes fomentarius).

(Pucynok 3)

OtHocutes k otaeny Basidiomycota

(basuaromuIieThl)

IMomotnen: Agaricomycotina

(ArapuKOMHIIETHI)

Knacc: Agaricomycetes (ArapuKOMHUIICTHI)

[Moakmacc: Incertae sedis (neonpenenéHHOrO

TIOJIOKEHHUS)

[Mopsmok: Polyporales (IToaumopossie)

CewmetictBo: Polyporaceae (ITonumnopoBeie)
Pon: Fomes (TpyToBuk)

Bua: Fomes fomentarius (TpyTroBuk
HACTOSIIIUIA)

Cunonumsl: Kpossnas 2yoka, Polyporus
fomentarius, Boletus fomentarius;

MecTto HaxoKaeHHs UJIH KOOPAUHATHI (110
GPS): kBapran 62, 11- Beigen
Basinaynbsckoe noapasaenenue, (IoaHoXue
ropsl Kouer). EcrecTBeHHBIE Oepe30BbIC
HaCaXICHUSI.

Jlara onucanus: 29.09.2018 rox

O6mee pacnpocTpanenue: 25 x 25 m. 3 %

Onucanue epuba: TpyTOBUK HACTOSAIIUN
(Fomes fomentarius) — rpub wu3 cemeiicTBa
Kopronossix, mnpuHamIexammim K poay
®omec. CanpoduT, OTHOCHUTCS K KJaccy
ATrapuKOMHIIETOB, Kateropuu [loaumopoBBIX.
[upoko pacrocTpaHeH.

[InomoBeie Tena TPYTOBMKA HACTOSIIETO
MHOT'OJIETHUE, y MOJOJBIX I'pUOOB HMMEIOT
OKPYTIIYIO (hOpMy, a Y CO3PEBIIUX CTAHOBSITCS
KonbITOOOpasHeiMU. Hoxku y rpuba 3TOro

Pucynox 3. Tpymosux nacmosiwyuii (Fomes fomentarius).

11

BUJa HET, IMO3TOMY TCII0

IJI0Z0BOE
Xapakrepusyercs, kak cuasuee. CoennHeHue ¢
MIOBEPXHOCTHIO CTBOJIA JI€pPEBAa MPOUCXOAUT
TOJIBKO TIOCPEICTBOM LIEHTPAJIBHOM, BEpXHEN

yacTu. MSIKOTh y  omMchiBaeMoro rpuba
IUTOTHAsA, TPOOKOBAs U MsTKas, HHOTAA MOXET
ObITh aepeBsiHucTON. Ilpu cpese craHoBUTCSH
Oapxatucroii, 3ammieBoi. LlBeT MsKOTH
TPYTOBUKA HACTOSIIETO — Oypasi, HaChIILIEHHO
PBDKEBATO-KOPUYHEBAS NI OPEXOBAS.
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3

Pucynok 4. Kapmoepaguueckoe pacnonosicenue MOHUMOPUH2O0BOU NIOUWAOKU No 2
(baanaynvckoe noopasoenenue). Keapman 62, evioen 11

MounuTopuHroBasi mjomajaka Ne 3
Buj, TN, pa3HOBHAHOCTH TPUOOB:
TpyroBuk Jyurctsiid (Xanthoporia radiata)
(Pucynok 5)

OtHocuTcs K oTaey: Basidiomycota
(bazuauomuriersr)

IMomoraen: Agaricomycotina
(ArapvuKOMHUIIETHI)

CewmeiicTBo: ' MMeHOXETOBEIC
(Hymenochaetaceae).

Pox: Xanthoporia

Bua: Xanthoporia radiata (TpyroBuk

JIYYHMCTbIN)

Cunonumsl:  Boletus radiates, Polyporus
radiates, Trametes radiate, Inonotus radiates,
Inodermus radiates, Polystictus radiates,

Microporus radiates, Mensularia radiata
MecTo HaXOXKIEHUSI WJIH KOOPAMHATHI (MO
GPS): xBapran 17, 11- Beigen

basnayneckoe  monpasnenenue,  (Lllonait)
EctecTBeHHbIE Oepe30BbIe HACAKICHHUS.

Jlara onucanus: 20.09.2018 rox

OO0uree pacnpocrpanenue: 25 x25m. 1 %
Onucanue  cpuba: I'pub  HecbenoOeH.
TpyTOBUK JIYYUCTBIH pacTEéT HA OCIAOJICHHBIX
JKUBBIX M MEPTBBIX CTBOJIaX YEPHOM M Cepou
0JIbXH (4allle BCero), a Takxke 0ep&3bl, OCHHEI,
JUNbl W JAPYTHX JIMCTBEHHBIX JEPEBHEB.
MoXEeT HAHOCHTh 3HAYUTEIbHBIM yIiepd B
napkax. Bbi3piBaeT 0Oenyro, CMEIIaHHYIO
(meHTpaIbHYI0O W Tepu(epuvecKyro) THHIIb.
[InogoBeie Tema OOBIYHO —pacloiararTcs
spycaMd WM psSaMH, MOTYT CpacTaThCs
O6okamu. IlnomoBele Tena  OAHONETHHE,
IJI0CKKE, NONyKpyrioi gopmsl. IloBepxHOCTH
paavaJibHO  MOPILIMHHUCTAsA, y  MOJIOABIX
9K3EMIUISIPOB BOMIIOUHAS, )KEIITO-OpaHKeBas, C
BO3pAacTOM  CTAaHOBUTCA  TOJIOM,  pKaBoO-
KopuuyHeBoH. [Ipn co3peBaHnM TOBEPXHOCTH C
MOpamM CTAaHOBUTCS TJISHIIEBOM.

PucyHOK 5. pymoeuK ﬂyuucmblu (Xanthoporza radlata)

12



Buj, Tun, pa3HOBHIHOCTH TPUOOB:
TpyroBuk ckomennsiit (Inonotus obliquus).
(PucyHok 6)

OtHocures k otaeny: Basidiomycota
(bazuauomunieTsr)

[Moxoraen: Agaricomycotina
(ArapvuKOMHUILIETHI)

Knacc: Agaricomycetes (ArapuKOMHUIIETHI)
[Tonkmacc: Incertae sedis (HeonpeaenEéHHOTO
TTOJIOYKEHUS )

[Mopsimok: Hymenochaetales
(I'mMeHOXeTOBBIC)

CemeiictBo: Hymenochaetaceae
(I'mMeHOXeTOBBIC)

Ty R/

Pucynok 6. Tpymoeuk cxow

Onucanue cpubda: bepe3oBwlid Tpud dara
3T0 OecruionHas ¢opma rpuba cemencTBa
I'mmenoxeroBele, poxa TpyroBuk, Buaa
TpyroBuk ckoleHHbIH. Ellle ero HasbBaroT
YepHBIM OEPE30BBIM TPHOOM. ITO Je4eOHBIN
rpu6. Pa3BuBaercs Ha CTBOJAX IKMBBIX
JIEpPEBbEB B BUJIE HETPaBUIIbHBIX
KEJBaKOOOPa3HbIX HApOCTOB (HAa3bIBaEMbIX
yaroi), nocturapmmx 50 - 40 cm B guameTtpe.
[ToBepxHOCTP HapocTa 4epHas, CUIBHO U
IyOOKO pacTpecKHUBAroIlasics, BHYTPEHHSS
€ro 4acTb TEMHO-KOPWUYHEBas, Y IPEBECHHBI
pBbKe-Oypast c OesbIMu 6opo3namu,
COCTOSALIMMHU U3 OECIBETHBIX TH(OB. YUaCTKH,
IpUJIEramlre K CTBOIY, COAEPKaT HE TOJIbKO
rusl rpuba, HO U KIETKH JPEBECHHBI.
KopuuneBato-Oypasi okpacka BO3HUKAET IPHU
OUTMEHTALlMd  KOPUYHEBO-OypeIX TH(OB ¢
YTOJNIIEHHBIMH CTE€HKaMH, COCTaBJISIOIIUMU
OCHOBHYIO Maccy 4ard [4].

Yara BBI3BIBACT B JpeBECHHE OeIylo,
aKTUBHO Pa3BUBAIOIILYIOCS THUJIb.
JlekapcTBeHHOE pacTeHue - B MEIHIUHE
UCIOJB3YIOT HApOCThl, BO3HUKAIOIIHME Ha

B

ennuvlil (Inon

Pox: Inonotus (MuonoTyc)

Bun: Inonotus obliquus (TpyroBuk
CKOILLICHHBIN)

Cunonumsbl: bepézoeuiti epub,; Yaea;
pesecnviii epub; Yépuowii epub,; Tpymosuk
Kocompyouamuwiii, Yéprwiii bepézosuiil epubd,
Inonotus obliquus; Pilat;

MecT0 HAXO0XKIEHHUSI UJIM KOOPAMHATHI (110
GPS): xBapran 17, 11- Beimen
basnaynbckoe nmoapaszaenenune, (Llonait)
EcrectBennbie Oepe30BbIe HACAKICHUSI.
Jlara onucanus: 20.09.2018 rox

O6mee pacnpocTpanenue: 25 x 25 m. 7 %

- 8] - -
B

otus obliqitus)

Oepe3ax mpu NmopaxeHuH Ux rpudbom Inonotus
obliquus. Mxorma yara pa3BuBaeTCs Takke Ha
OJIbX€, 3HAYUTEJIbHO peXke Ha psOuHe, KIIEHE,
Oyke, Bsize. Yara mopaxaeT TOJBKO CTBOJIbBI
XKUBBIX JepeBbeB. [IpuumHOil o00pazoBaHus
yard SBISETCS 3apakeHUEe KOpbl JiepeBa
napasuTHBIM TPYTOBBIM Trpudom Inonotus
obliquus (Pers.) Pil.

Bup, Tun, pa3sHoOBUIHOCTH IPUOOB:
TpyroBuk onanennsiii (Bjerkandera
adusta). (Pucynoxk 7.)

OtHocuTCS K  OTHENY: Basidiomycota
(bazuauomuIeThI)
IMomotnen: Agaricomycotina
(ArapuKOMHIICTHI)

Knacc: Agaricomycetes (ATapukOMHIETHI)
Ilooknacc: Incertae sedis (HeonpenenEéHHOTO
MTOJIOKEHMSI)

Tlopsioox: Polyporales (Tlomunopossie)
Cemeticmeo: Meruliaceae (MepynueBsie)
Poo: Bjerkandera (brepkanmaepa)

Buo: Bjerkandera adusta  (bbepkanaepa
OTaJICHHAs)
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MecTo Haxo:KIeHUs] WM KOOPAUHATHI
(mo GPS): xBaptan 17, 11- Beimen

Basnaynbckoe MoJpa3iesneHue,(c.
[lonaii).EcTecTBeHHBIE Oepe3oBbIe
HACAXKICHUS.

e

Hdarta onucanus: 20.09.2018 rox
Oo01ee pacnpocrpanenue: 25 x 25 M. 2

%

pas

Pucynox 7. Tpymoeuk onanennwiii

(Bjerkandera adusta).
Onucanue epuba: I'pubb1 pona
Obepkanaepa (Bjerkandera) HUMEIOT

OJIHOJIETHUE, HEPEIKO 3UMYIOIIUE IIJI0I0BBIE
T€Ja, OT PacCpOCTEPTHIX J0 CUASYMX, HO Yallle
B BUJIE YEPEMUTYATHIX TPYII, 00bEIUHEHHBIX
o0umMm OCHOBaHHUEM. Koncucrenuus
IUIOJIOBBIX TEJI MSCUCTO-KOJKHCTas1, TKaHb
CBETJasi, C BO3pPacCTOM CJIETKa TEMHEIoUIasl.
XapakTepHbId MPU3HAK — HAJIMYHE TOHKOTO
KEJATMHO3HOTO CJIOS Ha IpaHulle TpyOoueK U
TKaHW, BHUJHOIO Ha pa3pe3e Kak TeMHas
JIUHUSL.

IMnonoseie Tema  Bjerkandera adusta
pacIpocTepTO-OTOTHYTHIE, YepenuTyaThle,
4acTo Ha OOIIEM pacHpoCTEpPTOM OCHOBAHUH,
HUISTIKYA HEOOJIBIIOrO WM CPETHETO pa3Mepa,
OKpalleHHblE B KOPHYHEBO-CEpPbIE TOHA, C
OeTbIM KpaeMm.

14

Pucynox 8. Kapmoepaghuueckoe
pacnonodcenue MII Ne 5 (basnaynvckoe
noopasoenenue). Keapman 17, eviden 11

MouuTopuHToBasi Ijiomaaka Ne 4

Bua, THn, pa3sHOBUAHOCTHL TIPHOOB:
Cocnogas ryoka (Phellinus pini). (Pucynok 9.)

OtHocutcst Kk  kmaccy: Basidiomycetes
(bazuauomuieThl)

Knacc: Basidiomycetes (ba3uanoMuIieTsl)

IMoxxnacc: Homobasidiomycetiidae
(I"'oM006a3uIMOMHIIETHI )

[Topsnok: HennactuHuartele,
Aphyllophorales (Adumtodopossie)

CemeiicTBo: Hymenochaetaceae
(I'mmeHOXETOBBIC)

Pon: Phellinus Ouel (®emmunyc)

Bua: Phellinus pini (CocaoBasi ryoka).

CUHOHUMBL:  necmpas — A0posas — CHUTb
COCHbL, Keopd, TUCMEEHHULbL

MecTo HaXO0XIeHUS WJIH KOOPIHMHATHI
(mo GPS): xBapran 53, 23 BBIJIET;
basiHaynbckoe nmoapaszaeneHue.

Hara onucanus: 11.06.2019 rox

O6mee pacnpoctpanenune: 0,1 %

NN
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Pucynox 10.. Kapmoepagpuueckoe pacnonodicenue MOHUMOPUH208b1X NI0WA00K Ne 6
(baauaynvckoe noopasoenenue) keapman 53, 23 — evioei.

Onucanue epuda:

[nomoBeie Tenma Oonee WiIM  MeEHee
MaCCHBHBIE, KOIIBITOOOpa3HbIC WIH
JKEJIBaKOOOpa3HbIE, penKo IJIOCKUE.

[ToBepxHOCTh TEMHO-Oypas uiau OypoBaTo-
yepHas, 0e3 KOpPKH, C KOHLEHTPUYECKUMU
0opo3IKaMH W paauaIbHBIMU TpEIIUHAMHU,

niepoxosaras, 4acTo MIOKpBITast
JumaHukaMu. TKaHb  p’KaBO-KOPUYHEBAs,
JIEPEBSHUCTAS.

SIBagercss ONAcHBIM nmapasuToM COCHEI,
BBI3BIBAIONIMI THHJIb CTBOJIOB  PACTYIIMX
nepeBbeB B Bospacte 40-50 mer. Momoasie
COCHBI TIOYTH HE TMOPAXAITCS COCHOBOM
ryOKOW, BEpOSITHO W3 32  CMOJIBI, KOTOpas
MOSIBJISIETCS. Cpa3y B MeECTe MPOHUKHOBEHUS
rpuba W TPEnsITCTBYET AallbHEHWIIEMy €ro
Pa3BUTHIO u pacnpocTpaHeHHIo. B
MEPECTOMHBIX CcocHsKax (Bo3pact 180-200
JIET) TPOIEHT OOJBHBIX JEPEBHEB JIOBOJIBHO
BbICOK. CoOCHOBasi TyOKa HAHOCHUT OOJIBIION

yiiepo
HaCaX/ICHUSIM COCHBI[S].

MonuTopuHIoBas miomanaka Ne 5

Bun, Tun, pa3HOBHIHOCTH TPUOOB:
Henaneoncuc 6yrpuctsiii (Daedaleopsis
confragosa). (Pucynok 11.)

OtHocwutes k otaeny: Basidiomycota
(bazuauomuIieTs)

IMomotaen: Agaricomycotina
(AraprKOMHIIETHI)

Knacc: Agaricomycetes (ArapuKOMHIIETHI)
IMoaxmacc: Incertae sedis (HeonpeaenéHHOrO
MTOJIOXKEHU S )

IMopsimok: Polyporales (ITosumopossie)
CewmeiictBo: Polyporaceae (ITonmmopoBeie)
Pox: Daedaleopsis ([lemaneoncuc)

Buna: Daedaleopsis confragosa (TpyroBuk
OyrpucrbIi)

CunoHuMBL: /Jedaneoncuc wepuiaswii,
Jeoaneoncuc o6yepucmulil, /ledanes
byeopuamasi, Jledaneoncuc 6yepucmolii 6
kpacuerowetl gpopme, Boletus confragosus

15
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Bolton, Daedaleopsis rubescens, Daedalea
confragosa

MecTo HaXO0XKJICHUA HWJIH KOOPAHHATHI
(mo GPS): kBapran 63, 12- Beigen

~r- 'v s
w‘;‘\ ¢

~

Basraynbckoe moipa3/ielieHue,
EcrecTBeHHBIC Oepe30BbIe HACAKICHUS.

Jlara onucanus: 11.06.2019 rox

Oo6uree pacnpocrpanenue: 25 x 25 M. 1 %

Pucynox 11. ﬂeéaﬂencuc 6y2pucmz;: (Daedaleopsis confragosa)

Onucanue  epuba: IInonoBoe  Teno
OyrpucToro TpPyTOBHKAa MMEET [UIMHY B
npenenax 3-18 cm, mmpuny ot 4 1o 10 cMm u
tonmuny ot 0.5 mo 5 cM. Yacto mimomoBbie
TeJa  3TOro  BujAa  rpuboB  HUMEOT
BeepooOpasHyro (opmy, TrpuOBI cuasIHe,
UMEIOT  TOHKHE  Kpas, ¢  NpoOKOBOH
CTPYKTYpOil TKaHU. TpyTOBUKM OyrpucTbie
pacrioylaratoTcsi, damie BCEro, TIpyIIamH,
WHOT/Ia BCTPEYAIOTCSA  OJAMHOYHO.TpPyTOBHK
OYTpUCTBHIi (Daedaleopsis confragosa)
IUTOJIOHOCUT Ha TPOTSHKEHWH BCEro Toja,
OpeArnoynuTasl IMpouspacTaTh Ha BaJIeKHBIX
CTBOJIAX  JIUCTBEHHBIX IIOPOJ  JIEPEBHEB,
CTapbIX MHAX. Yalne BCero yBUIETb 3TOT BHJ
rpubOB Ha CTBOJIAX W THSAX, MPOBOIMPYIOT
pa3Butue 6emnoii romn. Hecwenoben. [12].

Bua, Tun, pa3sHOBHIHOCTH TI'PHOOB:
Hprniekc momouno-6enbiii  (Irpex lacteus)
(Pucynok 12.)

OTHOCHTCS K OTJeNy: ba3suIMOMUIICTHI

(Ascomycetes).

Knacc: Agaricomycetes ( (ArapuKoOMHIIETbI)

IMopspok:  Polyporales (TTosmmopoBeie)

CewmeiictBo: Meruliaceae (MepynueBsie)

Pox: Irpex (Hpmekc)

Bua: Irpex lacteus (Mpnekc MoJiouHO-

OeJblii)
CHUHOHHUMBI:

Jleoaneoncuc

Hedaneoncuc  wepwaswii,
oyepucmuil, Heoanes
byeopuamas, [leoaneoncuc Oyepucmolii 8
kpacrneiowet ¢opme, Boletus confragosus
Bolton, Daedaleopsis rubescens, Daedalea
confragosa.

MecTo HaXO0XIeHUS WJIH KOOPIMHATHI
(mo GPS): xBapran 63, 12 — BeIzieT.

Bbasnaynbckoe mojapaszeneHue.

Jlata onucanus: 11.06.2019rox

OO0mee pacnpocrpanenue: 25 x 25mM = 1%

16
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: e
Pucynox 1

Onucanue  cpuba:  IlnonoBble  Tena
OJIHOJIETHUE, TOHKHE, OT PACIPOCTEPTHIX 10
pacnpoCcTEPTO-OTOTHYTBIX ~C  UYEPENUTYATO

pacroyiaralomuMHUCs  MEITKHUMH  [UISITTKaMH.
[ToBepxHOCTh HUIANOK OMYIIEHHAS, OEIOBATO-
cepoBaras, MO3/HEe Oypetomasi.
KOHIIEHTpUYECKU-00po31uarTas. Tkanb

KOJKHCTas1, Oeas.
Irpex lacteus, oOb4HO BCTpeuaercs Ha
CYXMX BETKaX, MHOT/Ia Ha HE TOJICTHIX CTBOJIAX

2. HUpnekc monouno-6ensriit (Irpex lacteus)

JIMCTBEHHBIX JICPEBbEB, Harpumep,
CyXOCTOiHOU Oepe3bl, onbxu. Ha HeOOombIImx
nHsAX. ['puObI pociiv B M300WIIMU HA JAPEBECHHE
Oepe3bl. HeMHOTOUKCIICHHBIC TUIOJIOBBIC T,
pa3BUBAIONIMECS B  PACIpPOCTEPTOM  BHJIE,

o0iajany Ha PEIKOCTb MOITHBIMHU 3yOIaMH.
JIOBOJIBHO 4YacTO BCTPEYAETCS OCCHBIO B
CBIPpBIX JIMCTBCHHBLIX H XBOWHBIX JIecax.
Be13bIBaeT Oenyro rHUJIb.

Pucynox 13. Kapmoepaghuuecroe pacnonodicenue MOHUMOPUHS0BbIX NIOWAOOK Ne 7
(basinaynvckoe noopasoenenue) keapman 63, 12 — gvioen.

MounuTopuHronasi njomaaka Ne 8

Bua, Tun, PpasHOBMIAHOCTHL  TrpHOOB:
TpyTOBUK TOXHBIN, (QEITUHYC O000XKKEHHBIN
(Phellinus igniarius coll) (Pucyrok 14.)

OtHocHuTC K  OTHCNy.  basuaumoMuIneTs
(Basidiomycota)
Tlooomoen: ATapuKOMUIIETHI

(Agaricomycotina)
Knacc: Arapuxomuriersr (Agaricomycetes)

17

Ilooknacc: Incertae sedis (HeonpenenEéHHOTO

TIOJIOXKEHUS )

Ilopsoox: I'mmenoxetoBbie
(Hymenochaetales)

Cemeticmeso. I'mmeHnoxeToBbIe e
(Hymenochaetacea)

Poo: @omumunopus (Fomitiporia)

Buo:  Phellinus igniarius  (Tpymosux

JLONHCHBLIL 000IHCIHCEHHDLIL)
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CUHOHHMMBI: Dennunyc 00024CHCEHHDI,
Tpymosux noowcnwviti, Polyporites igniarius,
Boletus igniarius, Polyporus igniarius, Fomes
igniarius

MecTo Haxox/AeHUs] WJIM KOOPAMHATHI (110
GPS): kBapran 63; 4, 6, - BbIIeN

\"
- A

£

Onucanue epuba: IInomoBeIe
Tena. MHOTOJICTHHE, cuAs4ne,
pazHooOpa3HOH  (GOpMBI UM Pa3’IUYHBIX
pasmepoB B cpenHem oT 4 1o 40 cMm B
nonepeuyHuke. ToammHa  IUIOJOBBIX — TEJ

BappupyeT OT 2 10 12 cM, B OTACIBHBIX
cryqasx npo 20 cm.  Bcrpewarorcs
KOTBITOOOpa3Hble  (GopMbl  (MHOTOA TIOYTH
IUcKooOpas3Hble),  MOAyIIKoOoOpa3Hble (B
MOJIOJIOM BO3pacTe), MIapOBUIHONW U HEMHOTO
yIIMHEHHBIE. DOpMa IMIIOJOBBIX TeNl 3aBUCHUT

(momHOXUKE
EcrecTtBennbie Oepe3oBbie

BasHaynbckoe mopapasnencHue,
ropel  Kouer).
HaCaXJICHUSI.

Jara onucanus: 11.06.2019 rox
O6mee pacnpocTpanenue: 1%

Puéyno 14.. Phellinus igniarius (Tpymoeux 10#CHb1UL 000XHCHCEHHDILL)

OT KadecTBa cyOcTpara, MO €ro HCTOIICHHS
TUTO/IOBBIC Tena CTaHOBSITCA Oonee
KOTIBITOOOpa3HBIMH. [Tpun pocrte Ha
TOPU30HTAILHOM cyOcTpare (Ha BepXyIIKe
cpes3a IHs) MOJIOJbIC TUIOJOBBIC Tela MMEIOT
HeoObryHBIE Qopmbl. K cyOcrpary oHu
NPUPACTAOT OYEHb IUIOTHO, 3TO SIBISIETCS
OTJIMYHUTENILHBIM TIPU3HAKOM TIPE/ICTABUTEICH
pona Phellinus. PacTyT NOOIMHOYKE WM
rpynIaMi, MOTYT JEIUTh OJHO U TO K
JIEPEBO ¢ APYTUMHU TPyTOBUKamu [6].

Pucynok 15. Kapmozpaghuueckoe pacnonodcenue MOHUMOPUH2SO8bIX NAOWAOOK No 8§
(basinaynvckoe noopaszoenenue) keapman 63; 4, 6 — evioen.

18
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Bupn, THII, Pa3HOBHIHOCTH rpudoB:
Tpuxantym nBosikuit  (Trichaptum biforme)
(Pucynok 16.)

OtHocutes k otaeny: Basidiomycota
(ba3uauOMHUIIETHI)

Ilooomoen: Agaricomycotina
(AraprKOMHIICTHI)

Knacc: Agaricomycetes (ArapuKOMHUIIETHI)
Tlooxknacc: Incertae sedis (HeonpeACIEHHOTO
MIOJIOYKCHHMS)

Ilopsoox: Polyporales (Tlomunopossie)
Cemeiicmeo. Polyporaceae (Tlonmunopossie)
Poo: Trichaptum (Tpuxanrym)

Buo: Trichaptum biforme (Tpuxantym

JABOSIKHIA)
Cunonumsi:Polyporus biformis, Bjerkandera
biformis, Coriolus biformis, Microporus
biformis
Polystictus  biformis, Trametes biformis,

Trichaptum pergamenum.

MecT0 HAXOKIEHMS] WIH KOOPAUHATHI (IO
GPS): kBapran 16 ; 31 - Beizen
basnaynbckoe nojipa3/iesieHue.
EcrecTBenHbIe Gepe3oBbIe HACAKICHUS.

Jara onucanus: 30.07.2019 rox

Oo0mee pacnpocrpanenue: 25 x 25 m. 1 %

Pucynox 16. Trichaptum biforme (Tpuxanmym ososxuii)

Onucanue  2puba: IlmomoBele  Temma
OJIHOJIETHUE, WHOI/Aa [Eepe3UMOBBIBAIOIINE,
HUISITIOYHBIE WJIA TIOYTH PAaCTIPOCTEPTHIE, 4aCTO
YepenuTyaTo PacIONOKEHHBIE u
CpacTaroLIuecs. Bepxnuss IIOBEPXHOCTH
[UIANKA TOKPBITAas BOWJIOYHBIM OITYIICHHUEM,
3aT€M OTOJIAIOMIAsCS, C KOHIEHTPHUYECKUMU
30HaMH, HW3HAYalbHO JIMJIOBaTas, 3aTeM
OenoBaras. Kpall muisimku AoJbIne OCTaércs
nuioBbIM. TkaHb OenoBaTOro IBETa, TOHKAs,
10 1 MM TOJIIMHOM.

[Mnsnku rpuba TpUXanTymMa ABOSIKOTO
JIOCTUTAIOT 10 6 CM B TIOTIEPEYHUKE U 10 3 MM

B TOJILLUHY. Onn pacnosararrcs
YepenuTyaThIMU rpymnmnamu [5].
Bupn, THII, Pa3HOBHAHOCTH

rpu6oB:TpyroBuk okaiimnéunsiii (Fomitopsis

pinicola) (Pucynox 17.)
OtHocuTcs K  OTHEINy:

(basuouomuyemot)

Basidiomycota

Ilooomoen:
(Aeapuxomuyemsoi)

Knacc: Agaricomycetes (Aeapuxomuyemot)

Ilooknacc: Incertae sedis
(Heonpeodenénno2o noioN*CeHUs)

Ilopsooxk: Polyporales (Ilonunoposvie)

Cemeticmeo. Fomitopsidaceae
(Domumoncucoswie)

Poo: Fomitopsis (Gomumoncuc)

Buo: Fomitopsis pinicola (Tpymosuk
OKQAUIMIEHHDbLIL)

CuHoHuMBL: /[pegecnas 2yoKa,
mpymosuxk, Fomitopsis pinicola

MecTo HaXO0XIeHUS WJIH KOOPIMHATHI
(mo GPS): xBapran 16 ; 31 - Beigen

basnaynbckoe [OJpa3ielICHHE.
EcrecTBeHHbIE Oepe3oBbIe HACAKICHHUS.

Hara onucanus: 29.07.2019 roa

O6mee pacnpoctpanenue: 0.1 %

Agaricomycotina

CocHosnlii
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PucyHOK 17. Fomitopsis pinicola (Tpymoeux oxaumnénmwiii)

Onucanue epuba.: TpyTOBUK OKalMIICHHBIN
— JIOBOJIBHO PACIIPOCTPAHEHHBIA TPYTOBBIN
rpu6. OH OTHOCHUTCS K CEMENUCTBY
®omurorncucoBbie. Takke ero Ha3pIBaKOT
TPYTOBHUKOM COCHOBBIM U JIPEBECHOU I'yOKOM.
DTO HeCheAOOHBIH Tpuo.

TpyroBuk  oxaiimnénueiii  (Fomitopsis
pinicola) — xopomo wu3BeCTHBI rpuod,
OTHOCHUTCSI K campoduTaMm. XapaKTepuszyercs
MHOTOJIETHUMU IUIOJOBBIMH T€JIaMH, KOTOPbIE
npupacTaroT OOKOM, cuasuue. Y MOJOIBIX
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SK3EMIUIAPOB  HUMEIOT  OKPYIIIYI0 WU
nosrycepudeckyro  gopmy. Co BpemeHEM
¢bopmMa rpubOB HSTOrO0 BUIA H3MEHSETCS.
Mosxxer ObITh M KONBITOOOpa3HOW, U
MOAYIIKOOOpa3HOM. ['pubd OTJIMYACTCS
MOJTHBIM OTCYTCTBHEM HOXKHU. Eciin Ha ymwie
yCTaHaBIMBAETCS BIaXHas MOrojga, TO Ha
MOBEPXHOCTHU ILIOJOBOTO TeJIa OKAWMIIEHHOTO
TPYTOBHKA TOSBISAIOTCS KAaleIbKU KUAKOCTU

[7].

e

Pucynox 18. Rapmozpaqbu%czcoe PAcnonodicene MOHUMOPUHE0BbIX NIOWA0OK No 9
(baanaynvckoe noopasoenenue) keapman 16; 31 — eviden.

MounnTopunrosas miomaaka Ne 10

Bua, TMn, pa3HOBHAHOCTH TIpHOOB:
TpyroBuk apimuateiii — (Bjerkandera fumosa)
(Pucynok 19.)

OtHocutcss k otaeny: basuduomuyemot
(Basidiomycota)

Ilooomoen:
(Agaricomycotina)

Knacc: Aeapuxomuyemuor (Agaricomycetes)

Ilooknacc: Incertae sedis
(HeonpeoenéHHo20 NoN0HCeHU)

Topsoox: Ilonunoposwvie (Polyporales)

AZGpuKOMML;@mbl
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Cemeticmeo.: Mepynuesvie (Meruliaceae)

Poo. Bvepkanoepa (Bjerkandera)

Buo: Tpymoeuk ovimuamuiii (Bjerkandera
fumosa)

CHUHOHHMBI:

bvepranoepa ovimuamas

MecTo HaXO0XIeHUS WJIH KOOPIMHATHI
(mo GPS): kBapran 16 ; 30 - Beizen

basnaynbckoe [oJpa3ieiICHUE.
EcrecTBeHHBIC Oepe30BbIC HACAKICHHS.

Hdarta onucanus: 29.07.2019 roa

Oo6mree pacnpocrpanenue: 0.1 %

Pucynox 19. Tpymosux ovimuamsiii — (Bjerandera fumosa)

Onucanue epuba: TpyTOBUK IBIMYATHIN
(mat. Bjerkandera fumosa) uiau mo-apyromy -
ObepkaHjepa JbIMuaTas - TOJHBIH BUI poja
obepkangepa (nar. Bjerkandera) cemeiictBa
MepyaueBblx (Jiar. Meruliaceae) u mopsaka
nosmnopossie (1at. Polyporales).

TpyTOBUK JBIMYATBIA MPEICTABISAET COOOU
OJTHOJIETHEE, YTPOOMCTOE, CHASYEE TUIOIOBOE
TEJO: BecbMa  KPYIHOE,  PpacnpocTépro-
OTOTHYTOE U TIOCAKXCHHOE YePEIUTIATO WU B
JOCTaTOYHO  HEOONBIIUX  CpPOCTKaxX  Ha
cyoctpare. ['pub xapakTepusyeTrcsi TOJCTOM
[UIANKON, TOJIIMHA KOTOPOM JOCTHUTaeT 2-X
caHTUMeTpoB. Ee amamerp MoxeT OBITh
oonpmuM — g0 10 - 15 cantumerpos. Kpas
OUIAKA ~ Oojiee  cBemible.  TpyTOBHKH
IpIMUYaThle HE YIOTPEOJSIOT B MHUINY, OHHU
HEChEZOOHBI.  JTO  JAepeBOpa3pylIarOIINe
IpuOBbI.

MounnTopunrosas nmjaomaaka Ne 10

Bux, THn, pa3sHOBHIHOCTH TIpuOOB:
TpyroBuk JelryiuaThIi (Cerioporus
squamosus) (Pucynox 20.)

21

OtHocutcss k otaeny: basuduomuyemul
(Basidiomycota)
Ilooomoen:
(Agaricomycotina)
Knacc: Aeapuxomuyemut (Agaricomycetes)
Ilooknacc: Incertae sedis
(Heonpeoenénnozo nolodiCeHUs)
Iopsook: Ilonunoposwvie (Polyporales)
Cemeticmeo: Ilonunoposvie (Polyporaceae)
Poo: Ilepuonopyc (Cerioporus)

AZGpuKOMML;eI’I’lbl

Buo: Tpymosuk yewyiuuamolil
(Cerioporus squamosus)

CHHOHHMMBI: Polyporus squamosus,
Melanopus squamosus, Polyporellus

squamosus, /lecmpey

MecTo HaXO0XKIeHUS WJIH KOOPIHMHATHI
(mo GPS): xBapran 16 ; 30 - Beigen

Basraynbckoe moapasnencHue. CoCHOBBIE
HacaXXJIeHUSI.

Jlara onucanus: 29.07.2019 rox

Oo6mee pacnpoctpanenue: 0.1 %



BUOJIOTUYECKHNE HAYKHU KA3AXCTAHA Ne4, 2019

Pucynox 20. Tpymosuxk uewytiuamsiii (Cerioporus squamosus)

Onucanue epuba: TpyTOBUK dYenryiHdaThId

YCIOBHO-ChEIOOHBIA  Ipub, HMEIOLINH
JIOCTaTOYHO IIHPOKOe pacnpocTtpaHeHue. Ilo
BHEIIHEMY BHJly HAllOMHHAET JUCKH WU
MaJICHbKUE TapelodyKd, KOTOpbIE BPOCIH B
ctBoia gepesa. ['pub TpyroBuk, mo cytu —
[apasuT, NUTAIOIIKNCA cokaMu JepeBbeB. OH
IPOHMKAEeT B OCJa0JIeHHbIE CTBOJIBI B BHUJIE
CIIOp W TaM paszpacraercs, o0pa3yst TpHOHHUITY.
Hlnsnka umeer QopMy IOYKH, IO Mepe
B3POCJIEHUSI IIJI0Ja CTAHOBUTCS IUIOCKOH U
pactipoctépToii. Pactér Ha kiéne, Oepese,
aKalusAx W TOMOJSAX, Ha Bsi3ax. Ha nepeBbsix
BBI3BIBACT pa3BUTHE Oesloil U KENTOW T'HUIIM.
[IpouspacratoT TPYTOBUKM OJMHOYHO WJIU
IpynnaMyd ¥ OOBIYHO HEBBICOKO HA JiepeBe —
10-12 metpoB ot 3emmu. Ho moryt pactu
TaKXKe TMpakTHYecKu B TpyHTe. MHorma
00pa3yroT HeOONbIIKEe KOJOHWU B BHIC
BeepooOpasHbIX ckorieHuid. [lmomoHocsaT ¢
Mas 1o aBrycr [7].

Bua, THn, Ppa3sHOBHAHOCTH
Tpamerec Pa3HOLBETHBIN
versicolor) (Pucynok 21.)

rpudoB:
(Trametes

OtHoCcUTCS K OTHENy:
(bazuouomuyemot)

Ilooomoen:
(Aeapuxomuyemsi)

Knacc: Agaricomycetes (Aeapuxomuyemot)

Iooknacc: Incertae sedis
(HeonpeoenénHo2o NoLoNHCeHUs)

Ilopsook: Polyporales (Ilonunoposvie)

Cemeticmeo: Polyporaceae (Ilonunoposvie)

Poo: Trametes (Tpamemec)

Basidiomycota

Agaricomycotina

Buo: Trametes versicolor (Tpamemec
PA3HOU6EemHbliL)

Cunonumsl: Kopuonyc PA3HOYBEMHbIU,
Kopuonyc MHO20YBEMHBIU Tpymoeuxk
PA3HOYBEMHbII, Tpymosuk nécmpulii;
Ilecmpywka;

MecTo HaXO0XIeHUS WJIH KOOPIHMHATHI
(mo GPS): xBapran 16 ; 30 - Beigen

basHaynbsckoe MOIPA3/ICIICHUE.
EctectBennbie Oepe30BbIe HACAKICHUSI.

Jara onucanus: 30.07.2019 rox

Oo6mee pacnpoctpanenue: 1%
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Onucanue  epuba:  IlmomoBoe — Temo
TPYTOBHMKA PA3HOLBETHOIO - IUIANKHU 10 10 cM
IMaMeTpOM, COOpaHHBIE B TPYIIBI, TOHKHE,
JKECTKHE, KOXKUCTbIE, IMOJYKpPYIJIble WU
po3eTouHble. BepxHss uacTh paszieiieHa Ha
KOHLICHTPUYECKUE 30HBbl PpPa3HbIX LIBETOB:
Oenble, ceprie, Oypble CMEHSIOTCS CHHUMH M
MOYTH YEpHBIMU, OapxaTHCTHIMHU,
IIEJIKOBUCTO-OJIECTALIMMH; B CEPEIUHE OHU
00bIYHO OoJiee TeMHBIE, YeM To Kpasm. Kpait
Oenblii WM MpPOCTO OOJIee CBETIIBIM, TOHKHUH,
BOJIHUCTBIN WIH JIONaCTEBUIHBIM,
O€eCIUIOAHEIH, HETTOATHOATOIIIHIACS.

Pacnipoctpanén mnoscemecTHO. BbI3biBaeT
Oenyro THWIb. I'pubHas HUIANKA
XapakTepusyercs — HOJIYKpyrio  ¢opmoii,
nuamerpoMm He Oombiie 10 cm. rpub pactér
IIPEUMYIIECTBEHHO rpynmnamu. CnyraTe 3TOT
BU/J] C KAKUM-TH0O0 IPYTMM HEBO3MOKHO, HETO
APKHI OKpac.

MskoTs  rpuba: Yy  pa3HOUBETHOTO
TPYTOBHKA — CBETJIasg, TOHKAas M KOXKUCTas.
Nuorma  moxker  umerh  Oenmbplii  win
KOpPUYHEBaTBI [BeT. 3amax y He€ —
NPUITHBIN, CIIOPOBBI MOPOLIOK Tpudba —
Oenmoro 1BeTta, a rMMEHOQOp — TpyOUaTOro
TUTA, MEJKOMOPHUCTBIN, CONEPKUT B CBOEM
COCTaBe MOPbI HEMPABWIbHBIX, HEOJUHAKOBBIX
pa3mepos [7].
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Canvipaykynakmapoviyy OUHAMUKACHIH
JHCIHE ONapOoblH, azawl mypJiepiHiy
omipuien0izine acepin 3epmmey

Anoamna

Basnayvin memnexemmix yaimmolx maobuau
NapKiHiy aymaeeinoa "canblpaykyiakmapouly
OUHAMUKACBIH — JiCOHe  01apObly — deaud
mypaepiniy omipuienoicine acepin 3epmmey”
EbLIbIMU-3epmmeYy  HCYMbICHIH OpbIHOAY
bapviceinoa asaut wipimemin
canvipaykyrakmapovly — MypriK — Kypambl
(Basidiomycota  6enimi),  cybocmpammoiy
MAMAHOAHYbL, basnayvin bonimueciniy
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opamoapul botiviHWwA HCUHANRAH
mamepuanoviy eepoapuzayusicyl 3epmmenoi.
Monumopunemik baxwiiay Ke3iHoe,

CayblpayKyIaKmapmer 3aKbIMOAHEAH YANAeaH
asawmap 6enziienHcen Hcone MOHUMOPUHSIMIK
ANaHHbIY ~ NACNOPMBIHA — KaApmocpapusnvlk
mypoe mycipince. Koncnexm,
CayblpayKyIaKmap KayblMOACMbl2blHA
apHan2anw amiac —aublKmagvl, casbakma
azauwt  wipimemin  CaHbLIPAYKYIAKMAPObIH
KapmocpapusaiblK, mapanybl Hcacaiobl.

3epmmenemin  mamepuandvl  3epoeney
JHCoHe 3epmmey YUliH HCUHAY CANbICINbIPMATbI-
Moponocusnbly  20icnen JHCypeizinoi  dcoHe
basnayvin  mabueu  napkiwiy  opamoapol
botivinuwa 2018 scvinoan 2020 scvinea oetiinei
HCA32bL-KY32L Ke3eHoepoe azaw-oyma
MYKbIMOBLIAPLL  OPMAHOAPBIHGIY — AYMARbIH
aunaneln - omyoiy  0anlanblK  MApuPYmmolx
a0icimen dcy3zeze acvlpbliobl.

Tyuinoi cozoep: azaut KecemiH
canvipaykyrakmap, bazuouomuyemmep,
Maxkpomuyemmep, canpogpummep,

napasummep, MOHUMOpUHe.
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Studying the dynamics of fungi and their
influence on the viability of tree species

Summary

In the course of the research work «Study
of the dynamics of fungi and their influence on
the viability of tree species» on the territory of
the Bayanaul State National Natural Park, the
species of wood-destroying fungi
(Basidiomycota department), substrate
specialization, herbarization of the collected
material in the quarters of the Bayanaul
subdivision were studied. When observing
trees, inhabited, affected fungi were marked
and mapped into the passport of the
monitoring site. A synopsis, an atlas of a guide
to fungal communities, a cartographic
distribution of wood-destroying fungi in the
park were compiled.

The collection of the studied material for
inspection and study was carried out by a
comparative morphological method and was
carried out by the field route method of
traversing the territory of forests of tree and
shrub species in the summer-autumn periods
from 2018 to 2020 in the quarters of the
Bayanaul Natural Park.

Key words: wood-destroying  fungi,
basidiomycetes, macromycetes, saprophytes,
parasites, monitoring.
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MPHTMU: 34.31.05

OIIPEJEJIEHUE YPOBHS ®UTOXEJATHHOB ITIOCJIE OTAEJEHUS OT HUX
TAKEJBIX METAJIJIOB TUOJIAMMU U I'EJIb-OPUJIBTPAIIUEN

K.K. AjitiiecoB, K.M. Aybakuposa, C.K. HaexoBa, 3.A. AJInKy.J10B
Eepasuiickuti nayuonanvuwiu ynueepcumem um. JI.H. 'ymunesa,
2. Hyp-Cynman, Kazaxcman

Annomauus

Obweuszsecmno, umo  umoxeramumsl
(DTX) ouenv Kpenko cesa3bl8alOM MAdCEbIe
memannwt (TM) uepes ceou SH-epynnwi. Takyro
Ko8aneHmuyr cesa3b mexncoy OTX u TM mocym
npepsams opyeue cynbpeuopunvhvie
(muonoevle) coeounenus. /s omoenenus TM
om OTX UCNONb308aU maxkue
HU3KOMOJIEKYISIPHble MUOJbl, KAK YUCTEUH,
2NYMAMUOH,  OUMUOMPEUmon U  YHUMUOIL.
Hanee ona onpeoenrenus SH-epynn @OTX
9KCMpPaKm KOpHel NpOpOCMKO8 KYKypy3vl
ucnonv3oeanu  celvb-gunbmpayuro  uepes
cepadexc G-15, npu xomopoii npoucxooum
xopouwee pazdenenue smux muonos u TM om
@paxyuu nenmuoos @TX. SH-epynner PTX,
c60600nvle  om  TM  onpedensiu ¢
ucnonvsoeanuem peazenma IuamMaua. Imo
nozeonsiem no ypoeuto SH-epynn onpeoenumso
803modicHoe Konuwecmeo PTX 6o gparxyusx,
NONYYeHHbIX nocie 2envb-unvbmpayuu. Taxkum
obpazom, Hamu ObLIO U3VHUEHO  GIUSAHUE
paznuunvix TM na cunmeszvr @TX 6 Kophsx
NPOPOCMKO8 KYKYPY3bl.

Knrouegnvie cnoea: Gumoxenamunvl,
mscenvie  Memannvl, MUobl, eelb-
Qurompayus,  Kaomutl,  cyrvbheuopuiIbHLIE
epynnoi.

BBenenue. Tsoxenble MeTaUIbl SIBIISTFOTCS
BAKHBIMU  3arpA3HUTEISIMU  OKPYXKAKOUIEH
Cpelbl, U UX TOKCUYHOCTD SIBJISIETCS] CEPHE3HOM
po0sieMoii, BBI3LIBAIOIICH CEPBE3HYIO
03a00Y€HHOCTDb MO 3KOJIOTHYECKHUM, MMHUIIEBBIM
u TOKCHUKOJIOTHYSCKUM MIPUYMHAM.
TOKCHYHOCT, METAJJIOB HMEET OOJBIIOE
BIIUSIHUE U 3HAYUMOCTb JUIA pACTCHUH W,
CJIEZIOBATENbHO, BJIMSET HA JKOCHCTEMY, TE
pacTeHus o0pa3yroT HEOTheMJIEMBIit
koMroHeHT. COBpeMEHHBIE  HWCCIICTOBAHMS
TOKCUYHOCTM U TOJIEPAHTHOCTH PACTEHUU,
MOJBEPKEHHBIX CTPECCY METAIOB, BBI3BAHBI
pacTylum 3arpsi3HEHUEM OKpYy>Karoleun
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cpeabl MeTajiaMi. MeTasuibl MOTyT BIHMSATH Ha
JUIMHHBIA ~ CIHCOK  (U3UOJIOTHYECKUX U
OMOXMMHUYECKUX ITPOLECCOB B PACTEHUSAX, U X
TOKCUYHOCTh BapbUPYETCS B 3aBUCUMOCTH OT
BUJA  pacTeHUs, KOHKPETHOrOo  MeTalia,
KOHLEHTPAaLlUd MeTajljjla U €ro XUMHYECKOH
(GOopMBI. Pactenus, pacryuue Ha
3arpsi3HEHHBIX MeTajllIaMH y4acTKax,
JEMOHCTPUPYIOT H3MEHEHHBI MeTaboIm3Mm,
CHIDKEHHE pOCTa, CHUKEHUE IPOU3BOJICTBA
O6uomaccel U HakoIuieHue MeTauioB. [loatomy
IPOIOJIKAIOTCA OOLIMPHBIE UCCIIENOBAHUS I10
ONPENICJICHUI0  BO3JEHCTBUA ~ TOKCHYHBIX
TSDKEJIBIX METAJUIOB Ha pactenus [1].

B HacTosIIEee YCTaHOBJIEHO, 4TO
YCTOMYMBOCTh  PAaCTEHUH K  TSDKEIBIM
MeTajulaM CBsi3aHa ¢  (hU3MOJIIOTHYECKUMU

XeJlaTopaMu, TaKUMU KakK (QUTOXCIATUHBI U
MeTauIoTHOHeuHbl. duroxenatunbl (OTX) -
3TO (epMeHTaTUBHO CHUHTE3UPOBAHHBIE
NENTU/IbI, TPOU3BOUMBIE B ITUPOKOM CIIEKTPE
BUJIOB PACTEHMM, BKIIOYAs OJHOJOJIbHBIE,
JBYJIOJIbHBIE, TOJOCEMEHHBIE U BOJOPOCIH B
Ka4yeCTBE JIMTAHJIOB, CBS3BIBAIOIIMX TSKEIIbIC
MeTaJulbl g HuX JeTokcukanmuu. DOTX
00pasyroT CEMENCTBO CTPYKTYP c
BO3pPACTAOLINMU MIOBTOPEHUSIMU
JIUITENITUAHBIX -Glu-Cys €IMHHUII, 3a
KOTOpPBIMU clieayeT TepMmuHaibHble Gly, (y-
Glu-Cys)n-Gly wm  (y-EC)n-Gly, rtae n
konebnercs B mpememax  2-11  [2].
KonctutyTHBHBIN (bepmeHT
(uTOXENaTUHCUHTA3bl I CHHTE3a XelaTopa
HCIIOJIB3YET TIyTaTUOH c rpyINIon
Cynb(pruapuIa, T.€. oX SIBIIIETCS
OJINTOMEPOM TpHUIENTUAA TriayrathuoHa. [lpm
HaJU4YUU [JIyTaTHOHAa AKTHUBHOCTH  3TOTO
(bepmenTa YCKOpSETCH. dTX-cuHTaza
AKTUBUPYETCS pa3IUYHBIMU HOHAMU
MeTauioB, cpeau Kotopbix Cd  sBisercs
Haunbosee 3 HEeKTUBHBIM.

MexaHu3M IE€TOKCHKAlMi MOHOB METAJIIOB
¢uTOXENaTUHAMU  BKIIOYAeT  HECKOJBKO
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craauii: 1) akTuBanuioO (PUTOXETATHHCUHTA3HI
HOHOM MeTajuta;, 2) oOpa3oBaHHE KOMILIEKCA
OTX ¢ TsKeAbIMH MeETaulaMH; 3) TMEepeHoC
KOMIUIEKCa B Bakyosb. llpuyem cumrtaercs,
yto PTX ¢ HU3KOM MOJIEKYJISIPHOM Maccou
Tpancnoptupytor Cd B Bakyoib, TIzIe OH
AaKKyMyJIUpyeTCs B BHJAE KOMILUIEKCA C
BBICOKOMOJIEKYJISIpHBIMU DTX [2].
@UTOXENIaATUH OYEHb IPOYHO CBS3BIBAETCS
C  TKENbIM  METalIOM  4Yepe3  CBOH
cynsruapunbnbie (-SH) rpynmel. braronaps
HaJIMYMIO IUC-THONOBBIX rpynn DOTX B
LUTOIJIa3ME KJIETOK OOpa3yloT C HOHaMH
TSDKEJIBIX METAJUIOB (B YaCTHOCTH, C KaJMHEM)
HU3KOMOJIEKYJISIpHbIE  KOMIUIekcel  (LMW),
KOTOpBIE  3aTeéM  TPaHCHOPTHPYIOTCS B
BaKyoJlb, TIJle IpU B3aUMOJEHUCTBUU C
Cynb(hUI-HOHOM dbopmupyrores
BBICOKOMOJIEKYJIsIpHbIE KoMIuiekcsl (HMW),
obecrnieunBaroIue MaKCHUMaJIbHYIO
nerokcukaiuo merawia  [3]. Jaxe npum
OTHOCUTEIIbHO HEBBICOKMX KOHIEHTPALUAX

KaaMusi B KJIeTKke oOpasytorcs LMW-
KOMILIEKCBI.
CrabunpHocTs  KoMIuiekcoB  Cd—DTX

BO3pAacTaeT B CTOPOHY YBEIMYECHHUS YHCIIO
MIOBTOPOB (y-Glu-Cys)- oTr 2 10 5, a
TaKKe KOMIUIEKCOOOpa3yromield CrioCOOHOCTH,
BBIPAKEHHOU B KOJHMYECTBE MOHOB METAJIIOB,

KOTOpbIE MOTYT OBITh CBSI3aHBI  OJHOMN
monekynoil yuranga. Cpoactso Cd?" k ®TX
MOXET OBITh OIHUCAaHO clenyoen

nocnenoBarenbHOCThI0 GSH < OTX2 < ®TX3
< OTXs< OTXs [2].

Kak Opuio ckazano Beime, ®TX odeHs
KPENKO CBSI3bIBACTCSI C TSKEIBIM METalIOM
yepe3 cBor SH-rpynmbl. Takyro KOBaJeHTHYIO
cBs3b Mexay PTX U THKEIbIM METalioM
MOTYT TpepBaTh APyTHE CYIb(OTUAPUIHHBIC
coequHeHus. K TakuM  COeTUHEHUSIM
OTHOCATCS [IUCTEUH (MM 121,16),
mepkantodtanon  (78,13) wu  riuyratuoH
(307.32) ¢ omuout  SH-rpymmoit  u
mutrotrpeiron (154.25) u yautuon (188.28) ¢
nBymst SH-rpynmnamu.

[Toatomy, uaes 3Toi pabOTHI 3aKIIOYACTCS
B OIpEJICICHUM YypPOBHS (HUTOXEIaTHHA BO
bpakusax, MONYUYEHHBIX Telb-(QUIbTparueit
OKCTpPAaKTa KOPHEH MPOPOCTKOB KYKYPY3HI,
BBIPAIICHHBIX B MPUCYTCTBUU COJIA KaAMHS U
JIPYTHX  TSDKETBIX  METAUIOB. JTa  Hjes
OCYIIECTBIISIaCh ~ MHKyOaluel  dKCTpakTa
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KOpPHEM MPOPOCTKOB OTHENBHO C KaXKJIbIM M3
BBIIICYKA3aHHBIX THOJIOB M MOCIEAYIoIei
renp-puiabTpanei  yepe3  cedamexkc U
orpezeieHuEM BO bpaxusax
CYNb(PTrUAPHIBHBIX (-SH) rpymil.
Hcnonb3oBanue peareHta DJUIMaHa SIBUIOCH
JTYYIIUM METOJIOM olnpezeneHus
KOHIEHTPAIUU CYIb(Qruapuiia B HEU3BECTHBIX
pacTBopax (B HalIMX UCCIECJOBaHMUIX BO
¢bpakuusx mocne reib-QUIbTpalUKd  uepe3
cedamexc).

Marepuanbl u MeTOAbl HCCJIEIOBAHMSI.
Cemena kykypy3bl (Zea mays L.) copra
«KazI1-2000» mpopaimuBaiy B TeUCHUE S5 THEH
Ha (UIBTPOBATBHON Oymare, 3aMOYCHHOUN
JUCTUJUTMPOBAHHOM  BOJIOM. 3aTteMm 50
IPOPOCTKOB TEpecakuBajldi B COCYAbl IS
THUAPOTIOHUKHA C THUTATENbHBIM PAacTBOPOM
Xornanna (nBaxkael paszOaBieHHOTo) [4] u
Janpliie B TeueHue 4-x JTHEH BbLIepKUBAIIN
npu Ttemneparype 22-25°C ¢ 16-yacoBbIM
CBETOBBIM MEPUOAOM U  OTHOCUTEIBHOMN
BlaxHocTH  Bozayxa  70%.  IIpopoctkn
nojBeprajiu BozaehcTBuio 75 MKM pacTtBOpa
Cd(NOs)2, comepxariero B NUTATEIbHON
cpelne, KOTOPYIO MEHSUIM €XKEAHEBHO B
TedeHue 4-X nHed. B KOHTporbHOM BapuaHTe
nuTaTeNnbHas cpeJa  He  cojepikalla  COJHU
KagMus. B skcnepuMeHTax HCIOJIb30BaId
TAK)K€ COJM JAPYTUX TSDKEIBIX METAJUIOB.
Ilocne  sroro  mepuona  BBIpAIIMBAHUSA
HOPOPOCTKH COOMpanM, U3 KOpHEH ynaisiu
BJIAry (GuIbTPOBAILHOMN Oymaroi u
ONpEACISIN  CBEKUE MacChl MHTAKTHBIX
MIPOPOCTKOB.  3aTeéM KOPHM  IPOPOCTKOB
OTJIEJSJIM U IPOMbIBaIU B TedeHue 10 MuH B
neassaom 5 MM pactBope CaCl2 mist toro,
uTo0bl ynanuTh WoHbl Cd?* ¢ moBepxHOCTH
kopHeit [5]. Ilocne mnpombIBaHHS KOpPHU
IIPOPOCTKOB 3aMOPAKUBAJIM B )KMJIKOM a30TE€ U
XPaHWIN B XOJOJIWIbHUKE MPU TEMIIEpPaType -
70°C.

lenb-QpunbTpanus  SKCTPAKTOB  KOpHEH
MIPOPOCTKOB. JKCTPAKT KOPHEM IPOPOCTKOB
MOJIy4ajdl TOMOTeHM3alell HX B KHUJIKOM
azoTe cycneHauposanueM B 10 MM
dbocharaom O6ydepe, pH 8.0, comepxamem 1
MM DO/ITA, 0,5 MM ackopOMHOBOW KUCIIOTHI

U [eHTpu(yrupoBaHWEM TIOMOTEHaTa B
tedenue 25 muH npu 15 000g npu 4°C. Ilpu
3ToM OBIJIO  JaBHO  YCTAQHOBJEHO, HYTO

aCKOp6I/IHOBa}I KHCJIOTa XOpOolIo 3aluinacT
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coceiHUe JTUTHOJIBI B MOJIEKYIIe
MO0 10K0(haKTOpa oT OKHUCJICHUS
KHCJIOPOIOM JaXke a’poOHBIX ycioBusax [6].
[lpy  oKkuWCIEHWH  JUTHONBI  00pa3yroT
BHYTPUMOJICKYJSIPHYIO JUCYTb(PUIHYIO CBS3b,
U B pe3yibraTe B TaKHUX MOJIEKyJax
Cynb(OTUAPWIbHBIE  TPYNIBl  TOYTH  HE
ompenensores [7]. 1.5 Mi GecKI€TOYHOro
AKCTpaKTa (CcynepnaranTa) KOpHEH
NPOPOCTKOB HAHOCHJIM B KOJOHKY OOBEMOM
30x1,5 oM Sephadex G-15 (medium,
Pharmacia Fine Chemicals AB Uppsala,
[[IBerusi),  ypaBHOBEIICHHYIO  TeM  XKe
oydepom, HCITOJIb30BaHHBIM TUTS
roMoreHu3anuu Kopueit (Oydep mmst rens-
(GWIBTpaUK MPEIBAPUTEIBHO JIETa3HPOBAIIH).

O@pakuuu cobupanmu o 2,0 Ma U
aHaAJIM3UPOBAIIU HEMOCPEeACTBEHHO Ha
IPUCYTCTBHUE CYJIb(PIUIPUIBHBIX TPYIII (-

SH) mentunoB. [ns renb-punpTpanuu ObLT
BeIOpaH Sephadex G-15, Tak kak 3TOT renb
MO3BOJIIET PA3JCIUTh HU3KOMOJCKYISPHbBIC
COCIMHEHUSI C MOJICKYJISIPHBIMH MaccamMH B
nuarnaszone 10 1500 nanbToH, T.e. Bce GOPMBI

OTX XOpOLLO OTACIIAIOTCS oT
HU3KOMOJIEKYJSIDHBIX ~ THOJIOB U COJeil
TSKEIJIBIX METAJJIOB.

Onpenenenne SH-rpynn Bo  (pakumsx

nocie renp-QpuibTpanuu. s onpeneneHus
kosmdyectBa SH-rpynn B Genkax M menTuaax

HIUPOKO WCTIOJB3yeTCs METOJ c
UCMONb30BaHueM  5,5°  —autHOOMC — (2-
Hutpo6ensoara) (ATHB) —  pearenra

Onnmana (JTHB—10 MM pactBop B 10 MM
docharnom Oydepe, pH 8,0). B ocHoBe
METOJIa JISKUT PeaKIusi THOIAUCYIb(HUIHOTO
oOMeHa, B XOJ€¢ KOTOpPOM OCBOOOXKIAECTCs
AHUOH 2-HUTPO-5-THOOEH30aTa, 00IamaroIui
nornouieHuem npu 412 um. Koadduuuent
MOJISIPHOM AKCTUHKIIUU 2-HUTPO-5-
tnobenzoata 3aBucut or pH. OObruHO
pPEaKIuI0  TPOBOAAT  TPU  MIENOYHBIX
snauenusix pH (pH 8,0—9,0). Ilpu »stom
IIPUHUMAIOT e412=14000 M:lem 1,
OnuceiBaeMblid METOJT BBICOKOYYBCTBUTEIIEH U
CTpOTO CrenupUIeH U MOXKET UCTOIh30BATHCS
JUIS orpezeneHus KOJIMYECTBA
Cymb(OTUAPWIBHBIX TPYII HE TOJNBKO B
HATUBHBIX U JICHATYPHPOBAHHBIX OClIKax, HO U
B HU3KOMOJICKYJISIPHBIX THOJAX.

OO01iee KOMMYECTBO HEOENKOBBIX THOJOB
(HBT) B omrompoBaHHBIX ©3 cedaaekca
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bpakumax OIIpEeAEIISIIN
CHEKTPO(HOTOMETPUUECKH TPU JIJIUHE BOJIHBI
412 um no merony [8, 9]. Amuksoty (0,5 mi)
KOKI0M (ppakiuii 1o0aBimsum K 2 M Oydepa
s cynbrugpunsHoi  peakmuu (10 MM
tdoctharnom Oydepe, pH 8,0). Peakuuro
HauumHanu no6asnenuem S50 mxka 10 MM

pacTBopa peareHTa JTUHUATPOOCH30MHON
kucnotsl (JITHB). Ero MounspHbIii M30BITOK
JIOJKEH OBITH 5-10-kpatHO HaJl

CyTb(TUAPUIBHBIMUA TPYIIIaMU BO (PpaKLUsX.
ITocne  20-MuUHYTHOrO  MHKYOalMM  TpH
KOMHATHOM TeMIepaTrype U3Mepsuid 3HaYeHUs
MOTJIOUICHHS] aHAIM3UpyeMol (pakuuu npu
412 HM UIMHBI BOJIHBI CIEKTPOPOTOMETpA
(«Specol 1500» Analytic Jena, Germany).
KoHTponem ciyxwun aHamorudHeli  Oydep,
cojzepxamui Takoe xe konuuectso JITHB, Ho

HE COJEpXallMid THOJIOBBIX COCIUHECHUH.
JATHB pearunpyer ¢ BOCCTaHOBJIEHHBIMU
cynpruapunbabiMu - (-SH)  rpynmamu ¢

o0pa3oBaHHEM 3KEITOr0 aHHOHHOTO MPOAYKTa
HUTPOMEPKANTOOCH30MHOI KHCIOTH. B Xome
peaxkiuu Moaupukanms OJIHOM
CyNb(PTUIPUIBLHON TPYNIBI COMPOBOXKIAACTCS
OCBOOOKJICHHEM OJIHOTO aHUOHA 2-HUTPO-5-
THO-0eH30aTa, [I03TOMY, OIpe/ieNuB
ONTUYECKYI0 IUIOTHOCTh npu 412 HM U 1O
K03 PHULIMEHTY MOISAPHOW OKCTHHKIHMU 2-
HUTPO-5-THOOEH30aTa, MOXHO OINPEAETUTH
KOHIICHTPALUIO CYIbOTUAPUIBHBIX TPYII B
aHanuzupyemont ¢pakuuu. [ns onpeneneHus
YPOBHS  CyNb(QTUIPWIBHBIX Tpymnn  Obuia
NOCTPOCHAa  KamuOpoBOUHAsT  KpuBas  C
HCMOJIb30BAHUEM BO3pacTaroIei
KOHLIGHTpallMl  IIUCTEMHAa B  JMana3oHe
konneHtpanuu ot 0,1 10 1,0 MM.
PesyabTarhl  HMccIe0BaHUA UX
o0cy:xaeHme. MonekynspHas Mmacca
MOJUTIENTHIOB (PUTOXENATHHA B 3aBUCUMOCTH
or kommuectBa (y-Glu-Cys)n-  moBTopoB
cocraBisgeT oT 611 mo 1415 pgantoHa, B TO XkKe
BpeMs  MOJIEKYyJIsipHas  macca  THOJIOB,
paspymarommx  cBa3b  Mexay DPTX wu
KagMueMm, He npeBblmaer 307  manToH
(TIyTaTHOH). To €CTb, HEeNTU/IbI
(uTOXeNnaTuHOB MOHO pa3nenuTh
HU3KOMOJIEKYJISIPHBIX THOJIOB reb-
dbunpTparueit yepes cedanex G-15 (pucyHok
1). Takum oOpazom, renb-puIbTpanus depes3
cebhamexkc  G-15  wuwcmomp3oBamach IS
OTpeAeNieHUus]  YPOBHS  CYIb(PTrUIpUIBHBIX

Hu
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rpynn  (UTOXETaTUHOB, CHHTE3UPYEMBIX B
KOpHsSIX TmpopocTkoB. [lo mpenmnonaraemoi
CXEM€ TSDKEJbIA METaJlll IPOYHO CBSI3BIBACTCS
¢ HS-rpynnamu ¢putoxenatuHoB:

Iens ¢uroxematun-SH + Cd** > -
¢buroxenarun-S-Cd-S-

[lpu wuHKYOanuMu Takoro QuroxenaTtuHa,
CBSI3aHHOT'O C KaJIMHUEM, HU3KOMOJEKYISpHbIE
thuojoBbie coenuHenus (X-SH) mnpepbiBaer
CBSI3b MEXAY (PUTOXENaTUHOM M KaJMUEM U
OpUBOAAT (UTOXENATHH B IEPBOHAYAIBHOE
COCTOSIHUE, T.€. C BOCCTaHOBJIEHHbIMH HS-
rpymnmamMu.

-Cd-S-dpuroxemarun - + X-SH > HS-
¢uroxemarua-SH + XS-Cd-SX

Takum oOpa3zoMm, 0XKHAANOCH,
renbUIbTPauu AKCTpPAKTa KOpHei
IPOPOCTKOB, 00paboTaHHbIX OTJEJIbHO
BBIIIICYKA3aHHBIMA THOJIAMH, «OOHAKECHHBIE
CYJAbTUAPWIbHBIE TpYHIbl  (PUTOXEIATHHOB
BCTynaroT B peakiuto ¢ peareirom JITHB. K
9KCTPAKTy KOpPHEW MPOPOCTKOB J0O0ABHIIM IO
OTJIEIbHOCTH MOHOTHOJBl — LHMCTEUH U
rnytatuoH (B 20 MkM B KOHEYHOH
KOHLEHTPALUU) U AUTUOJIBI — TUTUOTPEUTOI U
yautuon (B 10 MM B KOHEYHOU
KOHIIEHTpAalLlM1) U BblIEpKUBaiu B TeueHue 10
MUHYT OpM  KOMHAaTHOH  TeMmmepaType.
DKCTpaKThl, 00padOTaHHBIE TAKUM 00pa3oM ¢

4TO MpHU

BBIIICYKA3aHHBIMU  THOJIAMH, IPOIYCTHIIN
yepe3 cedagexc U BO (pakmUAX Tellb-
¢wipTpanun ¢ ucnoib3oBanueM JTHB

MOJIN
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OTpEACTUIN  TPHUCYTCTBUS  COCAMHCHHIA,
CoJIepKaIInX SH-rpymmy. DddexTs
pPa3NUYHBIX MOHOTHOJOB W JHUTHOJIOB Ha
obHapyxeHne SH-coaeprkanux HENTHIOB BO
Gbpakusx mocne reib-QUIbTpalud  Yepe3
cedanexkc G-15 nmokazansl B Tadsmie 1.
JlaHHbBIE, TIPEJCTABICHHBIE B pHUCYHKE | U

tabnmuiie 1 TOKa3bIBalOT, YTO (Ppakiuu
HayuHasl, ¢ 5-oii mo 15-yio0
okpamBanuck peareitoM JTHB. Takoe

mMpoKoe pacmpenenenue SH-comgepxxamx
NEeNTU0B 10  (PaKIUsM, IO-BHIAMOMY,
CBSI3aHO C MPUCYTCTBUEM B DKCTPAKTE KOpHEH
MPOPOCTKOB  BCEX dbopm OTX (¢

MonekynsipubiMu - Maccamu  DPTX2 =611.0;
OTX3 =849.0; PTXs =1147.0 u DOTXs
=1415.0). Onnako, 1o npoduITo

pacupenenenus SH-menTuaoB mo Qpaxiusam
MOXXHO TMpearnoyiaratb, 4YTo B OKCTPAKTE
KOpHEH MPOPOCTKOB KYKYPYy3bl COJEpKaTcs
MPEUMYILIECTBEHHO BBICOKOMOJIEKYJISIPHBIC
DOTX, T.e. DTX4u ®TXs. Kak uzectno, SH-
coJiepxKaIine COCIMHEHUS obnanmaror
AQHTUOKCHUJIAHTHBIM CBOMCTBOM u
BOCCTAHABIIUBAIOT  JUXJIOP()EHOTHHIOPEHOI
(IXDUD), npespaimias €ro CHHHH IBET B
OecuBeTHbIl. B Hammx sKcrepuMeHTax
HHTEHCHUBHOCTh BOCCTaHOBICHHSA JIXDUD
bpakusMu 5-15 COOTBETCTBOBAJIA
OKpaIIuBaHUIO JITHB (TaHHBIC HE
MIPE/ICTaBJIECHBI).

7 9 11 13 15 17 19 21 23 25

e KOHTPO/1b

Howmepa dpaxium
Pucynok 1. Dxkempaxm xopueil npopocmkos, évipawentvlx 6 cpeoe ¢ Cd, oopabomanu
OUMUOMPEUMOIOM U NPONYCKANU Yepe3 KONOHKY ¢ ceghadexcom G-15.



Ananus ¢paxkuuu u3 cedanexka G-15: B 2-4
bpakuusx BeIXOaWIH Oenku, 5-15 dpakmum
HKCTpAKTa KOPHEH MPOPOCTKOB, BBIPALICHHBIX
B IPUCYTCTBUM KaaMHs, OKpPaLIMBAIOTCA
JATHB (romybast nuHuS C KBaapaTWKaMmu), B
18-26 dpakumsx dIOUPYTCS KOHTPOJBHBIC
CyIb(QTUAPUIbHBIE COEAWHEHHsS (LUCTEHH,
[JIyTaTUOH, JAUTUOTPENUTOJ, YHUTHOJN) M COJIU
(NH4Cl). Yepnass nuHUS C TpEeyroibHHKaMu
IIOKa3bIBAET OKpalllBaHUE ¢bpaxkuuu
IKCTPAKTa KOPHEH KOHTPOJBHBIX IIPOPOCTKOB,
BBIpAILIEHHBIX 0€3 KaJMusl.

[Tpu renb-punbTpanMy 3KCTpaKTa KOpPHEH
KOHTPOJIbHBIX IIPOPOCTKOB, BBIPAIIEHHBIX 0€3
CONMM KaaMmusi, B O3THX 5-15 ¢pakuusax He
obHapyxensl nentuasl OTX, okpammBaeMbie
JATHB (Puc.1., nuHus c TpeyrojpHUKaMHu), T.€.

IIpu OTCYTCTBHUU 9TOTI'O METaaiia B
MUTATSIbHON cpeac TakKuc IICOTUAbBI HE
CUHTC3UPYROTCA. Hp CBapUTCiIbHasA I'CJb-

bunpTpaus OTAEIBHBIX THOJIOB (IIUCTEHH,
[JIyTaTUOH, TUTHOTPEUTON, YHHUTHOIN) uepe3
cepanexkc  G-15 mokasamu, YTO  OHU

anmoupyroTes Bo ¢pakuusx coneit (Puc.l), T.e.
npu  Tredb-QUIBTPAlMH  OHH  XOPOIIO
oraensitorcsi ot Bcex (opm DTX. Takum
o0pa3oMm, (QHTOXENTaTUHBl OYEHb XOPOIIO
pa3fensAoTCs OT HHU3KOMOJIGKYJSpHBIX SH-
COCTUHEHUN.

B crnemyrommx SKcepUMEHTax 3KCTPAKT
KOpHEH WHTAKTHBIX MIPOPOCTKOB,
BBIPAIIEHHBIX B pucyTcTBun Cd?*, pasmenunu
Ha 4 BapuaHTa TUTS 00paboTKu
HU3KOMOJICKYJISIPHBIMU THOJIAMH -
IIUCTENHOM, TITyTaTHOHOM, JIUTHOTPEUTOIIOM U
yautuonoM. Ilocie o00paboTku  THOIAMHU
(pazgen  «Meronmbl»)  KaXABI  BapHaHT
MPONYCKaIN Yepe3 KOJIIOHKY ¢ cedanexcom. B
Kaxaoi (pakiuu Tmocie Tenb-QuibTparuu
OTIpeNeNIsIN  MpUcyTCcTBUE SH—comepkammx
nenTua0B. DPGEKTh pa3IHUYHBIX MOHOTHOJIOB
U JUTHOJIOB Ha  oOHapyxkeHue  SH-
COJIepKALIMX TENTUIOB BO (PAKIMIX TOCIEe
renb-puiabTpanuu  depe3  cedameke  G-15
TOKa3aHbl B TadmuIe 1.

Tabmuna 1. Onpenenenue coenunennii ¢ SH-rpynmnoii Bo ¢ppakuusx mocie reiab-(QpuibTpaun
yepe3 cedanexkc G-15, 3KCTPaKTOB KOpHEH HMHTAKTHBIX IPOPOCTKOB HE OOpabOOTaHHBIX M
OTACIBHO O6pa6OTaHHI>IX CyJ'II:(bI‘HI[pHJIBHBIMH COCAUHCHUAMU - LUCTCUHA, TIJIyTaTUOHA,

JUTHU OTpeﬁTOHa 1 YHUTHOJIA

@pakuuu U3 |  ODKCTPaKT KOpHEH DKCTPaKThl KOPHEH, BHIPAIEHHBIX B IpucyTcTBud Cd?* u
cedanexca IIPOPOCTKOB, 00paboTaHHBIE CJIEAYIOIMMH THOJIAMHI
BBIpaIlleHHBIX 0e3 Mucrenn I'myratuon Jutnotpeiroin YHurnon
Cd*

1 2.1 2.1 2.0 2.3 2.2
2 14.6 14.6 154 15.2 14.9
3 4.3 4.5 4.6 4.7 4.6
4 3.0 3.3 3.0 3.2 3.1
5 1.2 9.8 9.4 10.4 10.2
6 13 134 15.2 16.5 16.3
7 0.8 21.3 22.2 24.5 23.9
8 0.8 25.6 25.2 27.6 27.3
9 0.4 22.9 23.0 23.4 22.8
10 0.7 20.7 21.1 21.3 20.8
11 0.6 16.7 17.2 18.4 18.2
12 0.2 15.2 14.8 15.6 14.9
13 0.5 10.5 11.2 11.3 115
14 0.5 9.2 9.2 9.7 9.5
15 0.4 5.3 5.2 4.8 4.3
16 0.5 13 14 1.2 0.9
17 0.3 0.8 0.7 0.9 0.8
18 0.7 * * * *

19 0.6 * * * *

20 0.2 * * * *

21 0.5 * * * *

22 0.5 * * * *
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23 0.4 * * * *
24 0.5 * * * *
25 0.3 * * * *

*B 3THX (bpaKI_II/IHX OJIIOUPYIOTCA 5K30I'€HHBIC THOJIBI

ITo pe3ympraram, TpENCTAaBICHHBIM B
Tabmuie 1, MOXHO 3aMeTUTh, 4TO BO 5-15
dpakumsIX dKCTpaKTa KOpHEH MPOPOCTKOB Oe3

JUTHOTPEUTOI U YHUTHON 0OJiee aKTUBHBIMHU B
auccorparuun  Cd** us ®TX (Puc.2). SH-
TPYIIBI B TEpBbIX OenkoBbIX 1-4 dpakumsx

in vivo Bosneiictuii Cd?* cynprugpuibHele  OOHAPYKMBAIMCh ~ 0€3  IIPEIBAPUTEILHOM
HENTHIbl MOYTH HE OOHApyXHBalOTCS. Bce 00pabOTKM 3KCTpakTa KOPHEH 3K30T€HHBIMH
YeThIPE  THOJIBI  OBLIH CIOCOOHBI B THOJAMH, T.6. TaM OBLIM  JIOCTYITHBIC
paspyiieHun cBsi3u Mexxay nentugamu @TX U cyabQrugpuibl.
noHoM kagmuss. Cpead HUX — JMTHOJBI
SH S\
o Cd
SH s’
Dumoxenamun IN VIVO ces3bi6aem UOH KAOMUs
r.c—SH H,C—S
S 2 SH' 97 N
- PR S Y
‘ + - + —
HC— H.C—SON
2C SOsNa 2 O3 a
1 2 3 4

Pucynox 2. Cxema paspywenus oumuonoguolx cesazeu mexcoy @TX u uonom kaomus u
oocmynnocmo SH-epynn ons onpedenenus. 1-Komnnexe @TX-Cd, 2—Ynumuon, 3—DTX co
c800600HbvIMU SH-2pynnamu, 4 — @TX C kadmuem

B cnenyronieM sKcnepUMEHTE, HCHOJIb3Ys
ATOT TeNb-PUIBTPALMOHHBIA METOJ, OBLIN
U3y4eHbl YPOBHU MHIYKIUHU IN VIVO CHHTE30B

(UTOXENAaTUHOBBIX MENTHAOB B  KOPHAX
IIPOPOCTKOB KYKYpY3bl KOHKPETHBIMHU
TSOKENBIMM ~ MeTaJulamMu. B ycioBusix

THJIPONIOHUKHA B OTJENbHbIE IHUTaTENIbHBIE
cpeapt pobasmsm conu prytd  (HQ(NOs)z,
muHka (ZN(NOs)2 u cunma (Pb(NOz)2 B
KOHIIEHTpauusax 75 MKM wm  nmameoie
BBIpAIlMBAIA B TE€UYEHHUE CIeAyommX 4 JIHEi.
KommdectBo 0eNKOB B ATHX OKCTpaKTax
KOpHEH  MpPOPOCTKOB  3TUX  BapUaHTOB
ypoBHsuH (1.2 mr/min) Oydepom u obpadoTanu
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mutrotpeiitonom (10 MM B KOHe4HOH
KOHLIEHTpAallM1) MpU KOMHATHOM TemIepaType
B TeueHue 10 munyt. Ilocne aToro kaxmbli
BapHaHT  JKCTpaKTa MpPOIMyCKald  uepe3
ceanexc G-15 m Bo ¢pakuusax onpeaensiu
ypoBHU cBoOoaHbIX SH-rpynn (nmoxpo6GHocTu
renb-(uIbTpaluu onucansl Boimie). [Tocne 16-
O  (pakIMX  HAUYMHAET  DIIIOMPOBATHCS
JUTHOTPEUTONI  TOATOMY B JaJbHEHIINX
¢bpakuusx CyiabQrUAPWIbHBIE TPYIIbl HE
onpeaensian. PesynpTaTsl, IOJy4YEeHHBIE B X0
3TOr0 SKCIEPUMEHTA, MPEJCTaBIECHbl HIXKE B
Tabmuie 2.
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Tabmuua 2. YpoBHU (PUTOXENATUHOBBIX CYNb()TUAPHIBHBIX TPYII BO (HPaKIHIX 3KCTPAKTOB
KOpHEW MPOPOCTKOB KYKYpy3bl, 00paOOTaHHBIX COJSIMH PA3IMYHBIX TSKEIBIX METAJIOB, ITOCIE

renp-QuiabTpann yepes cedanexc G-15

®pakiuu u3 PryTh CauHert uak
cedaiexca
1 1.9 1.6 1.5
2 15.4 14.7 14.9
3 4.6 5.3 5.7
4 3.5 3.6 3.7
5 9.6 8.9 8.3
6 15.7 14.9 12.8
7 21.3 20.5 17.9
8 25.4 23.2 19.7
9 22.2 20.5 17.2
10 19.5 17.9 14.8
11 14.6 14.2 11.6
12 12.8 12.0 9.6
13 10.3 9.7 7.3
14 8.6 7.6 5.5
15 4.5 4.6 2.6
16 1.2 1.0 1.2
PesynbpTarel, ykasaHHble Tabiwie 2  OCBOOOXKIEHHBIX OT TSDKEIBIX METaJUIOB.
MOKa3bIBalOT, 4T0  ypoBHH  SH-rpynnm Takum obOpasoM, oOpa3oBaHHOTO IiN  VIVO

(UTOXETATUHOBBIX TOJUIIENTHIOB B KOPHSIX
IPOPOCTKOB KYKYpPY3bl, HHKYOMpPOBAHHBIE I10
OTIENFHOCTH B THTATENBHBIX Cpelax ¢
PasIMYHBIMM  TSDKEIBIMH  METaJlJIaMM, Mallo
oTianyanvck. TeM He MeHee, PU CPaBHEHUU
pe3yibTaToB, NMPEJCTABICHHBIX B Tabumnax 1
u 2, MOXHO 3aMETHTh, 4YTO HauOOJbIIee
KOJINYECTBO (PUTOXETATUHOB CHUHTE3UPYETCS
IO/ IEWCTBMEM MOHOB Kaamus. B To ke Bpemst
HalMEHbIIIee UX KOJMYECTBO HalOIromaercss B
KOPHSIX TPOPOCTKOB TIOCIE BO3JCHCTBHS Ha
HUX MOHOB LIMHKA.

3akarouyenue. Takum  obOpazoMm, mpu
HKCIO3ULIUU 5-7HEBHBIX IIPOPOCTKOB
pacTeHni (KyKypy3bl) B TE€YEHUE
nocienyonmx 4-x JHed B MMTaTeNbHOU
cpene, coaepkKamed — TSKEIble  METaJlIbl,
CHUHTE3UPYIOTCS pa3uyHbIe bopmbI
(UTOXENAaTHHOB, OTJIMYAKOIIECS o
xomuyectBy Glu-Cys)n  moBTOpoB ux
MOJIeKyJaX, T.e.  COOTBETCTBEHHO,  TIO
MOJIEKYJSIpHOM ~ Macce. OTH  MOJEKYJIbI
(GUTOXETATHHOB KPEMKO CBS3BIBAIOT HOHBI
KaaMHs,  PTYTH, CBHHLIA M  IMHKA.
[Tocnemyromas WHKyOAIUsT SKCTpaKTa KOPHEU
OPOPOCTKOB ~ OTAEIBHO €  KaXIbIM M3
BBIIIICYKA3aHHBIX THOJIOB M Tellb-(OUIbTPALUS
yepes cedanexc G-15 mo3BoiuiM onpeaenuTh
BO (hpakuusix Cyab(ruapuiIbHbIX (-
SH) rpynn  Hamuuume  (QUTOXENTATHHOB,

B
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KOMIUIEKCa (PUTOXEIaTUH-TSKENbI MeTall
JUCCOLUPOBATH C HCIIOJIB30BAHUEM JIUTHOJIOB
U TIOCIIEAYIOMIEH Telb-(PUIbTpaliei MOYKHO
OIIpEAEIUTh (buUTOXETATUHOBBIX
CyAb(rUJAPUWIbHBIX TPYOI MU TEM CaMbIM
00I11yI0 KOHLIEHTPALMIO 3TOTr0 XeIaTopa.
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Tuonoap »scone zenv-gpunompavyusn
KOMe2ZIMeH 01apOan ayvlp Memanoaposl
0o12eHHeH Kellin humoxenamunoepoin

OeHzellin anviKmay

Anoamna

Qumoxenamundep (OPTX) eo30epiniy
SH-monmapwvr  apkviner  ayvlp memandapovi
bepik oainanvicmoipamoinol Oencini. OTX men
ayvlp  Memanoapovly apacblHOAabl MYHOAl
KO8anieHmmi oainanvicmol backa
cynvpeudpundi (muonosi) Koculivicmap yse
anaovl. Ayvip memandapovt DTX-0anm 6oy
YWiiH yucmeuH, 21ymamuoH, OUMuompeumon
JHCOHe YHUMUONL CeKINOl Kiui MOJeKy1avl
muonoap Kondauwinowvl. An, @TX-1apoviy SH-
MONMAPbIH AHLIKMAYeA Hcyeepi OCKIHOepiHiy
MAMbIPAAPLIHAH  AbIHEAH Cbl2bIHObIHbL (G-15
ceghadexci  apxviivl  2enb-purbmpayusiay
nanoananvinovl. Owuviy Homudicecinoe DPTX
nenmuomepiniy — QpakyusIapulHaH — ayvlp
Memanoap JHCAKCDL boninedi. Ayvip
memanoapoan 6ocamvinzan DPTX-uoty SH-

monmapvin JIIMAH peazenmin NauoailaHbin
aHbIKMANobl. AeHu, cenv-ghunbmpayus apKlivl
anviHean pakyuanrapoasst SH-monmapuvinviy

Oeneelnepin  anvikmay apkolivl  DPTX-0viy
MOWEpPiH  aHbIKMayea MYMKIHOIK — 6epOi.
Convimen, oapmypai ayvlp Mmemandapobvly

Jrcyeepi  ocKinoepiniy mamvipaapvinoa DTX-
Obll CUHME3IHe 2Ccepin 3epmmeoiK.

Tyuiinoi cesdep: umoxenamunoep, aywip
Memanoap, muoaodap, 2ervoi-hurbmpayus,
Kaomutl, cyibgheudpun monmapbol.

Determination of phytochelatine levels after
separation of their heavy metals by using
thiols and gel-filtration

Summary

It is well known that phytochelatins (PCs)
tightly bind heavy metals (HM) through their
SH-groups. Other sulfhydryl compounds
(thiols) may break this covalent bond. For
separation of HM from PC we used low
molecular thiols such as cysteine, glutathione,
dithiothreitol and unithiol. Further for
determination of SH-groups of PC the root
extract of maize seedlings we used a gel-
filtration through the sephadex G-15 which
leads to the excellent separation of the thiols
and HMs from the fractions of PC peptides.
PC SH-groups free from HM were determined
by using the Ellman reagent. It makes possible
to determine the amount of PCs in fractions
obtained from gel-filtration. Thus, we studied
the effect of different HM on the synthesis of
PCs in roots of maize seedlings.

Key words: phytochelatins, heavy metals,
thiols, gel-filtration, cadmium, sulfhydryl
groups.
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INFLUENCE OF LOCAL CLIMATIC CONDITIONS ON THE CHEMICAL
COMPOSITION OF LYTHRUM SALICARIA

D.K-K. Shakeneval?, B.Z. Zhumadilov?

lvitautas Magnus unversitet, Kaunas, Litva
Pavlodar state pedagogical university, Pavlodar, Kazakhstan

Summary

The article is devoted to the study of the
elemental composition of Lythrum salicaria of
the family Lythraceae collected in Pavlodar
region. It is shown that the greatest influence
on the trace element spectrum is influenced by
plant physiology and the surrounding abiotic
and biotic environments. Soil and ecological
conditions of their growth have a great
influence on the variability of the chemical
composition of plants. In accordance with this,
the aim of the study was to determine the
content of certain physiologically active
substances and a number of metals in the
above-ground parts of the wild plant Lythrum
salicaria. This study is of undoubted practical
importance, as the problem of environmental
safety is now becoming more relevant and on a
global scale. As a result of the analysis, we
found in the studied grass there is a whole
complex of mineral elements, and such
elements as iron, manganese, magnesium,
potassium, calcium, which play an important
role in the biosynthesis of metabolic products,
are contained in sufficient quantities.

Key words: Lythrum salicaria, elemental
composition, mass spectroscopy, environment.

Introduction. Natural and climatic
factors have a certain influence on the
chemical composition of plants. Heat is one of
the most important factors in the life of a plant,
since mainly the duration of vegetation, the
accumulation of active substances and the
mass of the plant itself depend on thermal and
light energy. Each plant has its own minimum
heat limit, which allows it to fully and
completely complete its life cycle.

The amount of precipitation and
humidity of the environment also leave a
certain imprint on the amount and composition
of active substances of plants. It is established
that for xerophytes excess moisture is harmful,
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for hygrophytes, on the contrary, dry
conditions are harmful, mesophytes are most
adapted to humidity fluctuations.

In addition to natural and climatic
factors, the chemical composition of plants is
influenced by environmental factors of an
anthropogenic nature. These include various
types of environmental pollutants that are
present in the atmosphere, hydrosphere and
lithosphere (soil) and directly enter the
growing plant. The response of vegetation to
environmental pollution is complex and
ambiguous. Here, not only the type of
pollution, its concentration in the environment
and the time of exposure play a role, but also
the ability of the plants themselves to absorb
pollutants, the general condition of the plant,
soil and climatic conditions, the phase of
vegetation, etc. It is known that gaseous
pollutants enter the main leaf tissue through
stomata, which are usually open during the day
and closed at night, and therefore the effect of
gaseous toxicants in the daytime is 3-6 times
stronger than at night.

The impurities penetrating into the plant
cells have an inhibitory effect on the processes
of photosynthesis. Moreover, it is quite
obvious that the suppression of photosynthesis
processes is the greater, the higher the rate of
absorption of the toxicant. Suppression of
photosynthesis can be explained simply by the
fact that the substance absorbed by the leaf
interacts with chlorophyll, turning the latter
into another chemical compound that is not
able to participate in the synthesis of organic
compounds that are physiologically active
substances. In addition, uptake by plant
toxicant almost always leads to deformation in
the structure of the chloroplasts of plants and
deterioration of the transport of organic
substances, reducing the partial pressure of
CO2 in the cells, etc. The most common and
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dangerous toxicant for plants is sulfur dioxide,
fluorine, chlorine and their compounds.

Plants are able to absorb not only gaseous
and liquid chemical compounds, but also
various aerosols, including metal aerosols.
Aerosols containing metals are formed mainly
as a result of industrial activities, the burning
of coal and oil, chemical reactions between
gaseous trace elements and the spraying of
seawater and mineral dust raised by winds
from the surface of the oceans and the earth.
Analysis of industrial fumes, for example,
shows that they are a significant potential
source of atmospheric pollution with arsenic,
lead, manganese, nickel, cadmium, mercury,
etc. Heavy metals, accumulating in various
parts of the plant, have the same negative
effect as gaseous toxicants on the development
of plants and the accumulation of
physiologically active substances in them. In
addition, the accumulation of heavy metals in
plants is an undesirable process, since in folk
and scientific medicine a significant number of
herbs are used to prepare decoctions used for
oral administration. In the case of a significant
content of some heavy metal in a particular
plant, during the preparation of the decoction,
most of it can pass into the water phase and
thereby enter and poison the human body.
Numerous experiments have shown that in the
process of preparing decoctions, in some cases
from 50 to 90% of the heavy metals present in
the initial plant raw materials can pass into an
aqueous solution. Such a decoction can pose a
real threat to the process of vital activity of the
human body.

In this regard, it is relevant and necessary to
study the used wild plants for the content of
micro-and macronutrients as possible suppliers
of elements necessary for the human body, as
well as for the content of priority heavy metals
that cause the greatest harm to the human

body.
Therefore, the aim of the study is to
determine the content of certain
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physiologically active substances and a
number of metals in the aboveground parts of
the wild plant Lythrum salicaria, collected
from 5 regions of the Pavlodar region.

Materials and methods of research.
Samples of Lythrum salicaria collected on the
territory of 5 regions of Pavlodar region in the
phase of flowering - the beginning of fruiting
were taken as the research material (Fig. 1).
Only at this phase of development can the
species be reliably determined. All species
were collected at remote points in their natural
ranges. After sampling, the raw material was
brought in natural conditions to an air-dry state
(with a humidity of ~8 %) and crushed to
particles passing through a sieve with a cell
size of 0.2-1 mm. The content of trace
elements was determined using an X-ray
fluorescence analyzer BRA-18 "Burevestnik™.
For the accuracy of the analysis, each sample
was placed in a double. First, the optimal study
mode was selected. Then the spectrum was
taken for each sample. According to the
obtained spectra, a qualitative analysis of the
composition of the studied plants was carried
out. A fairly wide range of chemical elements
was obtained at our disposal, which indicates
the complexity of the composition of the
studied plant raw materials.

The X-ray spectral analysis data were
formed in the form of standard protocols
consisting of a spectrum graph reflecting the
degree of fluorescence accumulation in the
sample, as well as a table with the values of
the mass fractions of elements in the samples
(in %). The relative error of element analysis
is distributed as follows: if the element content
is from 1 to 5 % - less than 10 %; if the
element content is from 5 to 10% - an error of
less than 5%; if the element content is 10 % or
more-an error of up to 2 %.
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Figure 1. Map-scheme of collecting samples of Lythrum salicaria in the territory of Pavlodar
region
Considering plants as natural sources of The chemical composition of plants is
mineral complexes (macro-and  formed under the simultaneous influence of a

microelements-ME), it should be borne in
mind that ME is found in them in an
organically bound, that is, the most accessible
and digestible form, as well as in a set
composed by nature. In the fruits of many
plants, the balance and quantitative content of
mineral substances is such that it is not present
in other food products. Currently, 71 chemical
elements have been found in plants [2].

There is a relationship between the
accumulation of certain groups of biologically
active substances in plants and the
concentration of ME in them. For example,
plants  containing  cardiac  glycosides
selectively accumulate manganese,
molybdenum, and chromium; accumulating
alkaloids-cobalt, manganese, and zinc;
producing saponins — molybdenum and
tungsten, and terpenoids — manganese. The
therapeutic effect of ME can enhance the
activity of the main active principle of
medicinal plants. For example, when the
addition of ash of grass spring Adonis in the
integrated product of ficolin have seen an
increase in its action on the heart muscle [3].
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large number of factors that can be combined
into two groups: internal, due to the
physiology of plants, and external, reflecting
the influence of the surrounding abiotic and
biotic environment.

Soil and ecological conditions of their
growth have a great influence on the
variability of the chemical composition of
plants [4].

Studies have established the relationship
between the content of certain chemical
elements in the soil and the production of
certain groups of Dbiologically active
substances by plants [5-8]. Thus, plants that
produce cardiac glycosides selectively absorb
Mn, Mo, Cr, alkaloids-Cu, Mn, Co; saponins-
Mo, V, Cu, carbohydrates-Zn, tannins-Mn, Cu,
Cr

The content of ME in plants depends not
only on the soil and ecological conditions of
their growth, but also on species
characteristics.  Different  plant  species
accumulate different amounts of ME under the
same environmental conditions. This is due to
the specific nature of metabolism in various
plant species, which determines their selective
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ability to accumulate elements.
Simultaneously ~ with  the  biochemical
characteristics of plants, the level of ME
accumulation in them is influenced by the
phenomena of synergy and antagonism
between elements that are not constant. They
arise and change their character depending on
the phase of plant development, the
concentration of the contaminant element and
weather conditions. The degree of correlation
between the content of elements in plants
varies and ranges from very weak to strong
[4].

Our spectral analysis showed that the
studied herbs contain a whole complex of
mineral elements, and such elements as iron,
manganese, magnesium, potassium, and
calcium, which play an important role in the
biosynthesis of metabolic products, are
contained in sufficient quantities.

The results of the study and their
discussion. The chemical composition of
plants is an important diagnostic sign of the
availability of soil elements of mineral
nutrition. The content of ash elements, protein,
fats, fiber and nitrogen-free extractives in
plants depends on the activity of
microbiological processes, the rate of
decomposition of litter, the speed and direction
of soil formation. Samples of Lythrum
salicaria from 5 regions of Pavlodar region
were analyzed by spectral analysis: Irtyshsk
village, Terenkol village, Zhelezinka village,
Michurino village, Akkuly village. All 5
regions are located along the Irtysh River. The
conducted spectral analysis showed that in the
studied herbs there is a sufficient amount of a
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whole complex of mineral elements, such as
magnesium, potassium, calcium, iron, which
play an essential role in the process of
biosynthesis of metabolic products. The
general tendency of accumulation of chemical
elements in all samples
Mn>Ti>Cu>Ba>Ca>K>Pb>Si>Cr>Ni>Co>M
g>P>Fe>I>S>Na is determined.

Below we consider the results of spectral
analysis of samples from the observed regions.

The elemental composition of the species
Lythrum salicaria collected on the territory of
the village of Irtysh in Pavlodar region is
shown in Figure 1. The diagram shows that
Na, P, Ca and Fe are found in the sample. Al,
Cl, and Zn are found in small amounts. The
sample contained the most manganese
(4.26%), the least tin (0.03%). As for copper,
the content of this substance in the studied
grass ranges from 2.35%.

The composition of the herb Lythrum
salicaria contains tannins (1.68%),
phenolcarboxylic acids and their derivatives-
chlorogenic, n-coumaric, ellagic, gallic acids,
anthocyanins, flavonoids (orientin, myricetin
glucoside, vitexin, homovitexin),
polysaccharides, essential oil, vitamin C,
carotene, choline, pectin substances and resins,
and the roots contain up to 8.5% tannins and
saponins. The seeds of Lythrum salicaria
contain alkaloids and the glycoside litrarin.

The combination of these chemical
elements in combination with biologically
active substances of the plant determines the
following useful healing properties: Lythrum
salicaria has a positive effect on the nervous
system and has antidepressant properties.
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Figure 1. Elemental composition of Lythrum salicaria samples (p. Irtysh)

A sample of Lythrum salicaria collected in
the Terenkol village of Pavlodar region
contains K, Mg, and P (Figure 2). Mn and Ti
account for the largest percentage of elements.

The sample contains macronutrients K and Ca,
which are involved in bone formation. The
quantitative ratio of K is about 1.33% and Ca
is about 1.46%.
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Figure 2.Elemental composition of

In our study, the elemental composition of
Lythrum salicaria collected on the territory of
Zhelezinka village of Pavlodar region was
studied (Figure 3). The diagram shows the
content of the most frequently studied trace
elements and macronutrients. Cd, Sn and Cs
are found in trace amounts. Their
concentration does not exceed the MPC.
According to the data obtained, the largest
amount falls on manganese, which is actively
involved in the synthesis of interferon — one
of the main hormones of the immune system.

It should be noted that there is as much
barium and sulfur as in other samples. If the
role of barium is not so great for the human

-
= = W

Lythrum salicaria samples (p. Terenkol)

body, then sulfur is one of the most necessary
macronutrients. Sulfur takes part in the
metabolic processes of our body and
contributes to the normalization of these
processes, it is also a building block of amino
acids, enzymes, vitamins and hormones,
including insulin. Sulfur is an important
element for diffuse endocrine tissue. It has the
effect of wound healing and prevents various
inflammations, increases the body's resistance
to radio radiation, normalizes the amount of
sugar in the blood, helps the liver to quickly
remove bile, wash out slags and toxins and
contributes to their complete neutralization.
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Figure 3. Elemental composition of samples of Lythrum salicaria (S. Zhelezinka)

Analysis of the chemical composition of
Lythrum salicaria collected on the territory of
the village of Michurino, Pavlodar region
(Figure 4) allowed us to note the presence of
macronutrients, of which the largest amount is
potassium, calcium, and of trace elements
manganese, copper, and zinc. The fluctuation

of other micro-macronutrients is insignificant.
The largest mass fraction is accounted for by
manganese, potassium, calcium, titanium, and
zinc. The dominant component of Lythrum
salicaria is manganese (4.17%). The smallest
mass fractions are found in cadmium, tin and
caesium.
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Figure 4. Elemental composition of samples of Lythrum salicaria (S. Michurino)

The elemental composition of the Lythrum
salicaria species collected on the territory of
Akkuly village of Pavlodar region is shown in
Figure 5. The diagram shows that the studied
sample of Lythrum salicaria contains Na, Al,
Fe, K, Ca, Mn, Ti, Zn, Ni. The amount of
cobalt, which in the studied sample of
Lythrum salicaria is ten times less than the
content of other elements, is one of the vital
microelements of the body. It is part of
vitamin B12 (cobalamin). Cobalt is involved
in hematopoiesis, functions of the nervous
system and liver, and enzymatic reactions. The

percentage of zinc in this sample was 2.46%. It
is necessary for the metabolism of vitamin E.
Zinc affects the development of the immune
system, vision (in combination with vitamins
B), the nervous system, growth, reproduction,
hematopoiesis and metabolism. Thus, the
quantitative ratio of Cr in the studied grass was
about 0.55%. Chromium in the human body is
involved in many areas and has a very
important role, but its main task is to support
the normal balance of sugar in the blood
serum. Chromium is involved in the synthesis
of nucleic acids and thus maintains the
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integrity of the structure of RNA and DNA,
which carry information about genes and are

responsible for heredity. Chromium reduces
the risk of many cardiovascular diseases.
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Figure 5. Elemental composition of samples of Lythrum salicaria (S. Akkuly)

Conclusion. The chemical composition of
herbs of the Lythrum salicaria species
collected from 5 regions of the Pavlodar
region: Irtyshsk, Terenkol, Zhelezinka,
Michurino and  Akkuly villages was
determined by the method of approximate
quantitative elemental spectral analysis.

The results obtained are of some value in
terms of the content of micro-macronutrients.
About 71 chemical elements were found in
each sample of Lythrum salicaria. It was found
that the samples under study contain a whole
complex of chemical elements, the general
tendency of accumulation of which in all
samples 5 as follows:
Mn>Ti>Cu>Ba>Ca>K>Pb>Si>Cr>Ni>Co>M
g>P>Fe>I>S>Na.

The main content is manganese, titanium,
copper, and zinc. The elements found in the
composition of the studied plant such as lead,
strontium and mercury do not pose a danger to
human health, since their content does not
exceed the limits set by the SanPiN for food
products and plant-based dietary supplements.
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Lythrum salicaria xuMusiJIBIK KypaMbIHa
JKePriJlikTi TAOMFU-KIMMATTBIK
JKaFaailJiapabIH dcepi

Anoamna
Maxana Ilagnooap 061vbIcCbIHOQ HCUHANRAH
Lythrum salicaria Lythraceae mo6winbiy

39



BUOJIOTUYECKHE HAYKH KA3AXCTAHA Ne4, 2019

NEeMEHMMIK KYPaMblH 3epmmeyee apHAan2aH.
Muxposnemenmmi  cnekmpee — Ocimoikmep
@uzuonocuAcel MeH Kopuiazan aOuoOmuKaiblk
JICOHe  OUOMUKANLIK — opma acep  emeoi.
Ocimoikmepoin XUMUSIBLEK, KYPAMbIHbIY
e3eepeiumizine 01apobly OCYIHIH MONbIPAK-
IKOJIO2UANIBIK HCAROAUNAPBL YIKEH acep emeo.
3epmmeyoiny ocvt makcamoina catikec Lythrum
salicaria orcabaiivt  ecimoiciniy oicep yemi
bonikmepinoe  JiceKkeneceH  (PU3UOIOSUSIbIK
bencendi 3ammap men Oipkamap memanoapovl
anvlkmay 6oaovi. byn 3epmmey Kymauciz
NPAKMUKANLlK — MaWvl3ed — ue,  OUMKeHi
9KON02UANBIK,  KAVINCI30IK  Maceneci Kasipei
yakulmma HexypaviM ©03ekmi 0onvin Keneoi
JHCIHE ayKbIMbl DOUbIHUA JHeahaHObIK cunamga
ue o6onaovi. Tanday momudicecinde 0i3
3epmmenemin wenmen MUHEPaNObIK
anemenmmepoiy mymac Keuteni oap, COHbIMeH
Kamap Memaboauzm OHIMOEpIHIH
ouocunmesinoe Manvl30bl pPOI  AMKAPAMbIH
memip, mapeauey, MAcHUll, Kaiull, Kaibyuu
CUSIKMbL dNeMeHmmep HCemKinikmi moauepoe
oap.

Tyuinoi  cezoep: Lythrum  salicaria,
INeMeHMMIK KYpamvl, Macc-CneKmpoCKonus,
Kopuiagan opma.

Bauanue noxanvhvlx npupoono-
KAUMAMU4ecKux ycio6uii Ha Xumu4ecKuil
cocmae Lythrum salicaria

Annomauusn
Cmamuost nocesiuena U3yHeHuro
anemenmnozo cocmasa Lythrum salicaria

cemeticmeéa  Lythraceae, cobpannoco 6
Ilasnooapckouti  obnacmu. Ilokazano, umo
Haubonbulee GIUAHUE HA MUKDOIIEMEHMHbL
CNeKmp  0Kasvlearom elusHue Qu3uoI0cUs
pacmenuti u OKpyscarowas adbuomudeckas u
buomuueckas. cpeovl. bonvuioe erusHue Ha
UBMEHYUBOCD XUMUYECKO20 cocmasa
pacmenuil OKA3bIBAIOM NO468EeHHO-
9KONI02UYeCKUe YC08Us UX npouspacmanus. B
coomeemcmaue ¢ IMUM Yeblo UCCIe008AHUS
cmano  onpedeieHue  HA  COOEPAUCAHUE
OMOENbHLIX  (PUBUONIOSUYECKU — AKMUBHBIX
gewecms U psaoa Memanios 8 HAOZEMHbIX
yacmsax oukopacmywezo pacmenus Lythrum
salicaria. /lannoe uccredosanue  Hecem
HECOMHEHHYIO NPAKMUYECKYI0  3HAYUMOCMb,
max Kax npobnema 9IKOJIOCUHECKOL
bezonacnocmu 6  Hacmosuee  8pems
cmanogumcsi 6ce 0onee AKmMYaibHOU U NO

mMacwmabam — npuobpemaem — 2100AbHLLU
xapakmep. B  pesyrbmame ananuza Mol
0OHapycUIU 6  ucciedyemou — mpase
npucymcmeyem yenvlii KOMNIeKC

MUHEPAIbHLIX ~ ONeMEHmMOs, npuyeM makKue
INEeMEHMbL, KAK Jicene30, Mapeauey, MAazHull,
Kanutl, Kaibyutl, ueparowue 6axNcHyio pojb 6
npoyecce buocunmesa npoOyKmos
MemaboauzmMa, cooepacamcs 8 00CMamo4HbIX
KOJIUYECmedax.

Knruesvie cnoea: Lythrum salicaria,
INEMEHMHBIU COCMAB, MACC-CNeKMpOCKONUsl,
OKpYyJicarouas cpeoa.
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MPHTH: 34.35.15

3JEMEHTHBIA COCTAB JIJEKAPCTBEHHBIX PACTEHUM KAK KOMIIOHEHTOB
PUTOYAA

b.K.’KymabekoBa, K.A.’KymabexoBa

TOO «Anmuin bameip Companyy, 2. [lagnooap, Kazaxcman

Annomauus
Ilpoananuzuposanol ocobennocmu
XUMUYECKO20 cocmasa JIeKAPCMBEHHBIX

pacmenuti — Hypericum (36epoboti), Melissa
(menuca), Achilea (mvicauenucmuux), Leonrus
(nycmoipuux), Thymus (mumesn uiu uabpey),
Origanum (Oywuya), Mentha piperita (mama

nepeynasi), nPOU3PACMAOUUX 8
Ilasnooapckoti obracmu 6 Ouxopacmyujem
unu KYIbMYPHOM suoe. Boisignenul
0cobeHHOCmU  (OPMUPOBAHU  DIIEMEHMHO20
cocmasa JIeKapCMBEHHbIX mpas.
Yemanoeneno, umo uccnedyemvie o06pazyvi

cooepoicam yenvlli KOMNIEKC MUHEPalbHbIX
NeMenHmos, obwjas MmeHOeHYus HAKONAeHUs
KOmopwix 60 6cex obpasyax creoyrowas: Ti >
Mn>Ba>Cu>Ni>K>Ca>Fe>V>Sc
> Cd > Cr > Cs. Vkasanuvie snemermol
ABNAIOMCSL HCUZHEHHO HeobX00UMbIMU,
uepamwue  8adNCHyl0  polb 8  Hnpoyecce
ouocunmesa npooykmos memabonuzma. llpu
9MOM cooepiicanue MOKCUYHBIX INEMEHMO8 8
pacmeHuu He npeegwviuiaem 1JIK.
Ilpucymcmeue munepanvbHo2o Komniekca 6
mpasax ykazvleaem HaA mMepanesmuieckyio
3HAYUMOCNb PACMEHUST U BO3MONCHOCIL €20
UCNONIL306aHUSL OISl pa3padoOmKu  peyenmyp

gumouaes.

Kniouegvie cnoea: JlekapcmeeHHble
pacmenus, cnekmpomempus, — peHmeeH-
@ryopecyenmubiil 9HEP2OOUCNEPCUOH DI
aHanu3amop,  MUHEpPAalbHble — dNeMEeHmbl,
¢umouaii.

BBenenue. JlekapCTBEHHBIE  pacTEHUs
CTaHOBSITCSI OYEHb IMOMYJISPHBIMH BO BCEM
MHpe B  KadecTBe  (hapMarleBTHUECKUX
npenapaTos, OMOJIOTHYECKU aKTHUBHBIX
n00aBOK, KaK KOMIIOHEHTOB TPaBSHBIX YaeB.
Crenuduueckass  0COOCHHOCTb  PacTeHHH
COCTOUT B TOM, 9YTO OHH CIIOCOOHBI

CHHTE3UPOBATH OTPOMHOE KOJIUYECTBO CaAMBIX
Pa3HOOOpPA3HBIX XHUMHYECKUX COCIUHEHUH,
OTHOCAIIMXCA K pa3auyHbIM Kiaccam. Ho
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BOXHBIM SIBJISCTCA TO, 4YTO JICUCOHBIMU
CBOMCTBaMH OO0JQJAlOT JHIIb TE U3 HHX,
KOTOPBIM pucymia busnonornuecKas
(bnonornueckasi) akTUBHOCTh. OKaspIBas Ha
OpraHW3M TO WU HHOE (PapMaKoIOTHUecKoe
JEHCTBUE, TaKhe OWOJIOTHYECKH AaKTHBHBIC
BemectBa (BAB) criocoOHBI OCTaHOBUTH HIIU
MPEIOTBPATUTD MATOJOTUYECKUE COCTOSHUS U
BEPHYTh 00JBLHOTO K HOpMaJTbHOU
YKU3HEICSITSIIbHOCTH. MuHepanbHbIC
BCIIIECTBA SIBJISIIOTCS HEOTHEMJICMOM YaCThIO
MeTabonu3ma pacTeHud. OHHM JOIOJHSIOT M
YCHJIMBAIOT WX BO3JCHCTBHEC HAa OpPraHU3M.
Oo6nanast BBICOKOH OHOJIOTUYECKOT
AKTUBHOCTBIO, OKAa3bIBAIOT Pa3HOCTOPOHHEE
JEICTBHE W YYacTBYIOT BO BCEX OOMEHHBIX
mporeccax, SBISIACH WX — KaTalli3aTOPaMU,
HAXOJSITCSl B TECHOM B3aMMOCBSI3U C JAPYTUMHU
OMOJIOrMYECKH aKTHUBHBIMH COSAUHEHUIMH. M3
BCEX M3BECTHBIX MHHEPAJIBHBIX JJIEMEHTOB B
opraHMsMe uejgoBeka npucyrcrsyer 81,
npuueM 15 u3 HuX (Kene3o, Meflb, IIMHK, HO/,
KaJIMM, KaJlblMd, HATPU, XpOM, MOJHOJEH,
Maprasell, HUKelb, celeH, Gochop, KpeMHUH,
MarHui ) SIBJISIFOTCS YKU3HCHHO
HeoOXoauMbIMU. [IpHCcyTCTBHE MUHEpPATHHBIX
KOMITOHCHTOB B PACTCHHH ITOAYEPKUBACT €Tr0
TEPaNneBTUYECKYI0 3HAYUMOCTh U SIBIISETCS
OCHOBAaHUEM JUTSt JTaJIbHEUIIIETro
UCTIONIb30BAaHUSI B KauyeCTBE PACTUTEIBHOTO
CBIPbSl TIPH CO3JIaHUW TPABSHBIX 4YaeB U
MPOXJIATUTENbHBIX HaITUTKOB. OnHako
HEoOXOOMMO  3HAaTb, KakHe  DJIEMEHTHI
HaKaIlJIMBaeT pacTEHUE, TaK KakK psll MUKPO- U
MaKpO3JIEMEHTOB ~ CIIOCOOCH  MPEeAyIpeInuTh
pa3zBuTHE OONIE3HEW, a TSKENble METAIbl U
pPaIMOHYKIICUIBI,  HAOOOpPOT,  OKAa3bIBAIOT
TOKCUYECKOE M KaHIIEpOTEHHOE NeHCTBHE Ha
opranusm [1].
JlekapcTBEHHOE  PAacTUTENBHOE  ChIpbE,
MpeTHa3HAYCHHOE JUTSI TTOJTY9ICHUS
¢uTompenapaToB B MPOMBIIUICHHBIX WU
JOMAlTHUX  YCJIOBHSIX H  JICKQPCTBEHHBIX
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CpPEeACTB, KaKk NpaBWIO, Mall0 HM3Yy4€HO Ha
MPEAMET 3JIEMEHTHOTO COCTaRBa.

Hcxons w3 akTyalbHOCTH HCCIIEIOBAHUS
1IeJIbI0 Pa0OTHI OBLIIO BBISICHUTH C MTOMOIIBIO
CIEKTPAJILHOTO aHaJIN3a XUMHUYECKUU COCTaB
JIEKAapCTBEHHBIX TpaB, O0YCIABIMBAIOIIUN HX
neueOHbIi P PEKT.

Marepuanbl W Metoabl. B kadecTBe
0o0BeKTa  UCCIICIOBAaHHUS  OBUTM  B3SITHI
JIEKAapCTBEHHBIC TPAaBBI, IMPOHU3pACTAIONIUE B
JUKOM M KYJIbTYpPHOM BHJE Ha TEPPUTOPUU
[TaBmomapckoii obyactu — 3BepoOOH, Menuca,
THICSTYETUCTHHUK, TUMBbSIH (uabperr),
MYCTBIPHUK, YNNI U MATA.

CriexTpanbHbIl  aHamM3 Npo0d pacTeHHH

TIPOBOJTUIICS C TIOMOIIBIO PCHTICH-
dnyopecnieHTHOrO  aHanu3atopa  bPA-18
«bypeBectHuk». Jlns TOYHOCTH —aHaiW3a
Kax/plii oOpasern craBuwics B ayone. CHavana
noI0upacs ONITUMAJIbHBIN PEKUM

uccienoBanus. Jlajee cHUMaluM CHEKTp IO
KaxaoMy o0pasiry. [1o monydyeHHbIM crieKTpam
MPOBOJIUJICS. KAYECTBEHHBIN aHaliM3 COCTaBa
HCCIIETyEeMBbIX pacTeHHIA. B Hale
pacnopsbkeHue ObLI  IMOJIy4eH JOCTaTOYHO
HIMPOKUN JUAna30H XUMUYECKHX 3JIEMEHTOB,
YTO TOBOPUT O  CIOXKHOCTH  COCTaBa
HCCJIETyeMOTO PACTUTEIBHOTO CBIPHSI.

JlaHHbBIE PEHTTeHOCHEKTPATBLHOIO aHain3a

opopmisuiuce B BUAE  CTaHAAPTHBIX
IIPOTOKOJIOB, COCTOSIIMX U3 rpauKa CIeKTpa,
OTpa’KaroILEro CTEITICHb HaKOTIJICHUS

(droopecteHIuu B 00pasiie, a TakKe TaOIUIIbI
CO 3HAYEHHMSIMH MAaCCOBBIX JIOJIEH 2JIEMEHTOB B
oOpasiax (B %). OtHOCUTEIbHAS
MOTPENIHOCTh AJIIEMEHTHOTO aHanmsa
pacrpenensieTcsi CIeIyIonM 00pa3oM - TpU
cojepxaHuu snemenTa ot 1 10 5 % - menee 10
%; mpu conepkaHuu 3eMenTta ot 5 10 10% -
MOTPENIHOCTh MeHee 5%; TMpu colep>KaHuu
anemenTa 10 % u 6onee-morpentHocTs 110 2 %.

Pe3yabTaThl  HccienoBanus. JleueOHoe
JEHCTBUE MHOTMX BHJOB JICKAPCTBEHHBIX
pacTeHH, MPUMEHSICMBIX B HACTOSIIEE BPEMs
B MEIMIIMHCKOM TIpakTUKE, a Takke B
MUIIEBOW  MPOMBINIIEHHOCTH, CBSI3aHO €
HAJIMYMEM B HHUX Pa3JIMUYHBIX OHMOIIOTUYECKU
AKTUBHBIX BEIIIECTB, KOTOpBIE npu
NOCTYIUIGHHH B OpraHu3M  YeJioBeKa
OTIPENIETISIOT TOT WM UHOU (DPU3UOJIOTHUECKUI
s dexr. OU3NONOTUYECKH  AKTUBHBIE
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BEIIECTBA PACTEHUH MMEIOT Pa3HOOOpa3HBIN
COCTaB M OTHOCATCS K Pa3IM4HbIM KJlaccam
XUMHYECKHUX COCIMHECHMU, KOTOpbIE
CHUHTE3UPYIOTCS B  Pa3IMYHBIX  OpraHax
pacTeHuld M B PA3JIMYHBIX KOJIMYECTBAX.
Jloka3zaHO, YTO ONTHUMAJIBHOE JAEUCTBHE Ha
OpraHU3M 4YeJIOBEKA OKa3bIBAET BECh KOMIUIEKC
9TUX BELIECTB, @ HE OTHEJIbHBIC KOMIIOHEHTBI
[1].

PaccmaTtpuBas nekapCTBEHHBIE pPAaCTEHUS
KaK E€CTECTBEHHBIC MCTOYHUKHA MUHEPAIbHBIX
KOMILUIEKCOB (MaKpO- U MHKPOIJIEMEHTOB —
MD), caneayer wumerb B BuIy, 4TO MO
HaXOZJATCsl B HUX B OPraHMYECKH CBSI3aHHOW,
TO €CTh Hambojiee IOCTYIHOW M YCBOSEMOMU
¢dopme, a Takxke B HaOOpe, CKOMIIOHOBAaHHOM
npupogo. B 1uiogax MHOTMX —pacTeHUM
cOaaHCUPOBAaHHOCTb U KOJIMYECTBEHHOE
COJIepKaHUE MUHEPAIbHBIX BEUIECTB TaKoOE,
KaKoro HeT B JIPyruX IPOAYKTax NUTaHus. B
HACTOsLIIEE BpeMsl B pacTeHUsX HaijgeH 71
XUMHYECKUM 2JIEMEHT [2].

CymecTByeT B3aMMOCBS3b MEXIY
HAKOIUICHUEM B PAaCTEHUAX OIpPEAEICHHBIX
rpynn OHOJIOTUYECKH AaKTUBHBIX BEIIECTB U
KOHLEHTpupoBaHnueM B Hux MO. Hampumep,

pacreHus, coJepaKalue cepcuHble
[JIMKO3U/bI,  M30MpaTeIbHO  HAKaIUIMBAIOT
Mapraseti, MOJIUOEH u XpoM;
HaKaIUIMBAIOIIME aJKAJIOMJIbl — KOOAJbT,

Maprasel], IMHK; TpOLYyLUPYIOIIHE CATIOHUHBI
— MonuOJieH U BoJb(paM, a TePIEeHOUIbl —
Mapraser]. TepameBTuueckoe neicteue MD
MOXKET YCWJIUBaThb aKTUBHOCTbH OCHOBHOTI'O
JEUCTBYIOIIEIO0  Hadajla  JIEKAPCTBEHHBIX
pacrenuii. Harpumep, npu nob6aBieHue 3076l
TpaBbl TOPUIIBETA BECEHHEIO B KOMILJIEKCHBIN
npenapaT (UKOMHUH HaOIIOAATIOCh YCUJIEHHE
€ro JIeWCTBUS Ha CepJIeuHyr0 MbIly [3].

XHUMHUYECKUI COCTaB pacTeHun
¢dbopmupyercs pu OJIHOBPEMEHHOM
BO3/CUCTBUM OonbLIOro 4yuciaa (akToOpoB,
KOTOpbIE€ MOXHO OOBEAMHWUTH B JIBE I'PYIIIbI:
BHYTpPEHHHUE, OOYCIIOBIIEHHBIE (U3UOTIOTHEN
pacTeHnl, U BHEIIHKME, OTPAXKAIOIINE BIUSHUE
OKpYyXaroliel abuOTHYECKONH U OMOTHUYECKOM
Cpenbl.

bonpmoe BiuMAHME Ha  U3MEHYMBOCTH
XUMHUYECKOIO COCTaBa PACTEHHM OKA3bIBAOT
[IOYBEHHO-3KOJIOTMYECKUE YCIIOBHS ux
npouspactanus [4].
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I/ICCHGI[OBaHI/ISIMI/I YCTAHOBJICHA
B3aUMOCBA3b MEXAY COACPKAHHUEM B IIOYUBC
HCKOTOPBIX XUMHYCCKUX 9JICMCHTOB u

MPOYIIUPOBAHMEM PACTEHUSIMH OTACIBHBIX
rpynn OMOJOTHYECKH aKTHBHBIX BEIIESCTB [5-
8]. Tak, pacreHusi, MOPOAYLUUPYIOIINE
cep/ieuHbIe TJIUKO3U/IBI, n30UpaTeabHO
noriaomarT Mn, Mo, Cr, ankanouasl — Cu,
Mn, Co; canonunsl — Mo, V, Cu, yrineBojsl -
Zn, nyowibHbIe BemecTsa - Mn, Cu, Cr
Copnepxanne MO B pacTEeHUSX 3aBUCUT HE
TOJIBKO OT TTOYBEHHO-IKOJOTUUYECKHUX YCIOBUU

UX  T[pou3pacTaHusi, HO U  BHUJOBBIX
ocoOeHHOCTeH. PaznmuyHbie BHIBI PAaCTCHHUI B
OJIMHAKOBBIX SKOJIOTUUYECKUX YCIIOBHSIX

HaKaIlJIMBalOT pa3Hoe KojuuecTBo MD. Oto
CBSI3aHO CO crenuduKoil oOMeHa BEIIECTB B

pas3InYHbIX BUJAX pacTeHui,
oOycioBnMBaroIie  MX  HU30UpaTENIbHYIO
CHOCOOHOCTh K HAKOIUIEHUIO 3JEMEHTOB.
OnHOBpEMEHHO c OMOXUMUYECKHUMHU
O0COOEHHOCTSIMM ~ pacTeHUH Ha  ypOBEHb

HaKoIUICHUS MD B HHMX OKa3bIBAIOT BIIMSHHUE
SABJICHUS] CUHEPru3Ma U aHTaroHM3Ma MExXIy
AJIEMEHTaMH, KOTOpble HE MOCTOSHHBI. OHHU
BO3HUKAIOT M MEHSIOT CBOM XapakTep B
3aBUCHUMOCTH OT (Da3el pa3BUTHS PACTCHHUI,
KOHIIEHTpAllUh  DJIEMEHTA-3arpsSi3HUTENST U
MeTeoycnoBuid. CTeneHb KOPPEISIIUU MEXIY
COJIEpXKAHUSMHU  DJIEMEHTOB B  PacCTEHUSIX
pas3iuyHa M KOJIEOJETCS OT OYeHb CiIabou 10
CUJIbHOM [4].

IIpoBeneHHBIN HaMU CIIEKTPAJIBHBINA aHAIN3
MoKa3ajl, 4YTO B HCCIEAYyEMBIX TpaBax
MPUCYTCTBYET IEJIbI KOMIUIEKC MUHEPAIbHBIX
AJIEMEHTOB, MPUYEM TaKUE€ DBJIEMEHThI, Kak
JKeJIe30, MapraHel], MarHui, Kajlvuid, KaJablui,
UTPAIONIME BaXHYH poOJb B  IpOLECCe
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O6uocuHTe3a MIPOAYKTOB MeTaboIn3Ma,
COJIEPKATCS B IOCTATOYHBIX KOJIMYECTBAX.

MunepasibHble KOMIIOHEHTHI YKa3bIBalOT Ha
TEpaleBTUUYECKYI0 3HAUYUMOCTh DPACTEHUH U
BO3MOXKHOCTh ~ HUX  HCIOJNB30BAaHUS  JUIA
CO3JIaHMsl  O370PABIUBAIOIIMX  TPABSHBIX
HanmUTKOB. B TO ke BpeMs coaepkaHue
TOKCUYHBIX 3JIEMEHTOB B pacTeHUsIX He
npessiaet [1/IK, ykazannbix B CanlluH.

[Ipoananu3upoBaHbl 0COOEHHOCTH COCTaBa
JIEKapCTBEHHBIX TpaB IpeCTaBUTENEH
Hypericum (3Bepoboii), Melissa (menmca),
Achilea (TBICAYETUCTHUK), Leonrus
(mycteipauK), Thymus (TUMBSH MM 4abpen),
Origanum (xymmuna), Mentha piperita (msra
nepeyvHas), IpOM3pacTaloIUX Ha TEPPUTOPUU
[TaBnomapckoii 061acTH B JUKOPACTYILEM WIIH
KYJbTYPHOM BHJIE.

BrusiBiieHsl  0coOeHHOCTH  (HOPMUPOBAHHS
JIEMEHTHOTO COCTaBa JIEKAPCTBEHHBIX TPaB.
Ompenenena oOmas TEHACHIUS HAKOTUICHUS
9JIEMEHTOB BO BcexX obOpasimax — — Ti > Mn >
Ba>Cu>Ni>K>Ca>Fe>V>Sc>Cd>
Cr>Cs.

Hwxe mpuBeneHbl NaHHBIE CIIEKTPAIBLHOTO
aHaJM3a 10 OTAEIbHBIM BUJIaM pacTEeHU.

Hypericum (3Bepo0oii). 3BepoOoit
Ha3BaHME pojJa pacTeHUd U3 cemelcTBa
3BepoOoiHBIX. Bech poa HaCUUTHIBAET OKOJIO
110 BuAOB, pacHpOCTPAaHEHHBIX TIJIABHBIM
oOpa3om B CeepHoM nomymapuu. OcoOeHHO
MHOTOYMCJIEHHbl ~ IPEJICTaBUTENN pPOAa B
EBporie, Ha KaBkaze, ropHbIx oOdacTix
Cpenneit Asum, 3amagHoit Cubupu u B
CeBepHoil AMepHKe.

DNeMEeHTHBI CcOocTaB 00pas3IoB 3BEpOOOs
MPEJICTABJIEH HA PUCYHKE 1.
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Pucynox 1. Dnemenmuniii cocmag 06paszyos 36epooosi.

W3 nmmarpamMMbl BUJHO, 4YTO B o0OOpasie
3Bepobost comepkarcs Zn, Ba, Cu, Ti, u Mn.
Cr, Pb, Sc, Sn oOHnapyxkeHbl B HEOOIBIINUX
KonuyecTBax. bombime Bcero B mpode
conepxkanuch Mmapranen (30,39%), meHble
Bcero — kanmuit (0,05%). Coneprxanue cBUHIIA
B JICKAPCTBEHHOM pACTCHHHM B JICCATKU pa3
MEHBIIIE, YeM COJICpPKaHUEe PYTHX JJIIEMEHTOB.
Yro kacaeTcs Mead, TO COACPIKaHUE STOrO
MeTaiia KoJiebsercst B paiione 6,13%.

B cocraB TpaBel M IIBETKOB 3Bepo0OS
BXOJIAT YyIJICBOJIBI, JTYOWJIBHBIC BEIECTBA,

CMOJIBI, aHTPALICHOBBIC MIPOU3BOIHBIE
(runepuiyH, IICEBJIOTUIIEPUILIVH,
IIPOTOICEBIOTUIIEPULIVH u JpyTHe),

¢dnaBoHOMAB! (IJIMUKO3U] TUIEPO3U[, PYTHUH,
KBEPLICTUH, KBEPUUTPUH, WU3OKBEPLUTPUH U

npyrue),  >bupHBIE  Macia,  TEpPICHHI,
CECKBUTEPIICHBI, aHTOIMAHBI, TPUTEPIICHOBBIE
CallOHWHBI, AHTPAXWHOHBI,  KAPOTHHOWU/IBI,

HUKOTMHOBYIO M aCKOPOMHOBYIO KHCIIOTHI,
BuTaMuHbl E u P, XOnuH, 1epUIoBbIA CIUPT,
aJIKAJIOU b, MHUHEPAJIbHBIE W ApYrue
OMOJIOrMYECKH aKTUBHBIE COCAUHEHUS.
CoueTranue JTaHHBIX XUMHYECKUX
AJIEMEHTOB B COBOKYITHOCTH C OMOJIOTHYECKH
aKTUBHBIMHU BElllECTBaMU pacTeHus
OTIPENIETISIOT CIICTYIONINE T1eJIcOHbIe CBOWCTBA:
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3Bep00Oi MOJOKUTEIBHO BIUSIET HA HEPBHYIO
cUCTeMy W 001aJaeT aHTUICTPECCUBHBIMHU
cBoiictBamu. B coctaB 3Bepo0OsS BXOMAT:
tokodeponsr  (ButamuH  E),  kaporuH,
HEOOXOUMBIN JJI TIPaBWIBHOW palOTHI IJ1a3,
OOHOBJICHHUS KJIETOK KOXH, 3aIUThI
OpraHu3Ma OT BUPYCOB U OaKTEpHil.

Melissa (meauca). DTO MHOrOJIETHEE
MEIOHOCHOe pacTeHue BbicoToM 30 - 80 cm.
Pacrenue uMeer rycro  OOJMCTBEHHBIN
BETBUCTHIN cTebenb. brnenno-romyOwsie wnu
CBETJIO-)KEJIThIC IIBETKU BBIPACTAIOT M3 TA3yX
JIUCTHEB, TIOMBI - OPEIIKH. DTO BBIHOCIHUBOE
pactenue, oOnagaroiee MPHUATHBIM 3alaxoM
CBEXKETro JIMMOHA.

W3 cBeXHX JNHCTHEB U CTEONCH TOOBIBAIOT
3¢upHOE Maco, UMEIoIee TUMOHHBIN 3amax.
OHO COACPXKUT IUTPaTb, IMUTPOHEIIAND,
MUpLEeH, TepaHuon. KoaumuectBo M coctaB
3(UpPHOTO Maciia MEHSIOTCSI B 3aBUCUMOCTU OT
MecTa TmpouspacTaHusi. B TpaBe Takke
COJICPXKUTCSI ~ aCKOpOWMHOBasi  KHUCJIOTa; B
JUCThSIX — JyOWJIbHBIC BellecTBa, KodeiiHas,
OJICAHOJIOBasi M  ypCOJIOBas KHUCJIOTHI; B
ceMeHax — jkupHoe macio. HajzemHas yacthb

COJEPKHUT KOMILJIEKC MaKpPOIIEMEHTOB (pHC.
2).
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cd Ca K Sc Sn Ti Ba v Cr Mn Fe Ni Cu Zn Pb
mm CpefiHve 3HaueHua  —— MOrPewHOCTb U3MepeHuil
Pucynok 2. Dnemenmusiti cocmas 00pazyoe menuchwi.
CoruacHo IIOJIyYE€HHBIM JAHHBIM, COCTaB, ONpEACIAIOIIUN IieeOHble CBOMCTBA
HauOOJIBIIMKA  TPOLIEHT MPUXOAUTCA Ha  pacteHus (puc.3).
Mmapraeny 1 IUHK. CTOMT OTMETHUTb, YTO 3TU B numarpamMe mpeacTaBiieHO coJepKaHHe
MHUKPO3JIEMEHTBI Y4acTBYIOT B Hauboyiee 4YacTo HCCIEAYEMBIX MHKPO-

KpOBOO6p&30BaHI/II/I B OpraHu3Mc 4YcCJIOBCKaA. B
9TOM IIJIaH€ MCJIMCa ABISACTCI  IICHHBIM
HHCTPYMCHTOM B aIITCUHOM apCCHAJIC. Taxxe
Meimca COACPKUT THUTAaH, XpOM U MC/b,

MOJIE3HbIE JIE| YKpeTIeHus KOCTEH.
VYuacTBytomue B KOCTEOOpa30BaHHUH
MaKpO3JIEMEHTBI KaJIni n KaJIbIIAH
IPUCYTCTBYIOT B oOpasue. OpHako UX
KOHIIEHTpalUs HEBEIIMKA. [IpucyrcrBue

YIBTPAMUKPODJIEMEHTOB CBUHIIA W KaaAMHS

HE3HAuYMUTeNbHO U He npesbimaet [T/IK.
Achilea (ThIicsiuenucTHUK). B Hamem

HCCIIEIOBAaHUM OBIT BBISBIEH OSJIEMEHTHBIN
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u
makpoanemenToB. Cd, Sc m Sn HaxomsaTcs B
clIeIoBBIX KoimdecTBax. OmHako Zn, Mn, Ba,
Cr, Cu B 3HAYUTEIbHBIX KOHLECHTPAIUIX.
Bricokue COOTHOILICHUS 9JIEMCHTOB
MO3BOJISIIOT ~ CcAeNaTh  MPENNOJ0XKEHUEe O
3HA4YUTEIILHON CIIOCOOHOCTH pacreHus
MPOSIBJIATH IIeJIeOHbIE CBOMCTBA. TakKe CTOUT
OTMETUTh HAJUYHE YJIbTPAMUKPOIIEMEHTOB
CBHUHEIl, KaaMHH, OJIOBO U cKaHguh. Ux
koHueHTpauun He npesbimaroT K. Ho ux
HaJIMYHE€ MOXKHO OOBSICHUTH CHOCOOHOCTBIO
pacTeHus HaKaIllJIMBaTh JJIEMEHTHl U3 TTOYBHI.
DTO NOATBEPKIAETCS 3HAUCHUSIMU Ha TpeJiesie
0oOHapyXEeHHsI 3TUX METaJJIOB.
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Pucynox 3. Dnemenmusiii cocmae 06pazyo8 mulcayesucmHuKa.
B memoM  KOHIIGHTpalMM Makpo- H  PACTCHHUSX MAKpO- U MUKPOIJIEMEHTaMHu (pHC.

MUKPO3JIEMEHTOB B 00paslie ThICSYETUCTHUKA
TOBOPSAT O (PapMaKOJIOTHUECKUX CIIOCOOHOCTSIX
pacTeHuss U1 BO3MOYKHOCTH €r0 NMPUMEHEHUs B
MEIUIIMHCKHUX LETISX.

Thymus (TumbsiH  wiam  valpen).
MuHnepanbHble BEIIECTBA IIPEJICTABICHB B

4). MukpodneMeHTsl BXOIAT B  COCTaB
(hepMeHTOB u HEOCIIKOBBIX
He(epMEHTaTUBHBIX COEIMHEHH,

00J1a1at0MUX KaTATUTHYCCKUM JICHCTBUEM. ).
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Cd Ca K Sc Sn Ti Ba V Cr Fe Ni Cu Zn Pb
Mn
-Cpe,u,Hme 3Ha4YeHuA —norpeLUHOCTb M3MepeHMﬁ

Pucynox 4. dnemenmusiii cocmas 06pazyos mumvsana (yabpeya).

Hexotopsie mukpoanementsl (Cu, Mn, Zn)
BHIMIONHSAIOT — crienuduveckrue (QyHKIUH B
3aIUTHBIX MEXaHW3MaX OpraHU3Ma YelIOBEeKa.
CrnemnyeT OTMETHTh, B 4Yalpele CojJep:KaHue
tAaTaHa Bcero 12,92%. 310 3HAYNUTEITHHO
MEHBIIIE, YeM B OCTaJIbHBIX MpoOax. [{uHK,

Mapraserl, >Kejae30 U 0apuil HaXxoIATCS B TEX
K€ MHTEPBAJIAX, UTO U OCTaJIbHbIe 00PA3IIbL.
B kommiekce ¢ npyrumMm OMOJIOTHYECKH

aKTUBHBIMM  BellleCTBAMM  (TIOJIMCaxXapHbl,
(heHonbHBIC COCIMHEHHS, HUPUOUIBI,
OpraHUYEeCcKUe KHUCTIOTHI) 3TO aeT
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BO3MOXXHOCTh ~ CO37aBaTh  (urouam  ams
JeYeHUsT W NpodUIAKTUKU  3a00JIeBaHUM,
CBSA3aHHBIX C HapyIIEHUEM MHUHEPAIbLHOIO
Oananca.

Leonrus (mycreipauk). Kak mokassiBaroT
pe3yNibTaThl  AJIIEMEHTHOrO aHaiu3a Mmpod
MyCTHIPHUKA, coJiep>KaHue KaJIbIUs

COCTaBJISIET HEOOJBIION MPOILEHT, OJJHAKO €ro
KOJMYECTBO JOCTATOYHO [UIsl MPOSBIICHUS
11eeOHbIX CBOWCTB pacTCHHsI; HauOObIIee
KOJMYECTBO YCTAaHOBJEHO /I Maprasia,

31,99% (puc. 5). Conepxanue MeaAu
coctaBmwio  5,24%. CpeagHee KOJMYECTBO
IIMHKA 11,54%.
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Pucynok 5. dnemenmmuvtii cocmas 06pazyoe nycmulpHuKa.

Origanum (aymmna). B pesynbrate
MCCJIEIOBAHMUS B TKaHSX JTYIIHLIBT
OOBIKHOBEHHOM BBISIBJICHO HaJIu4ue
MaKpOd3JIEMEHTOB, U3 KOTOPBIX OTMEYaeTCs
3HauuTenbHoe cogepxkanue K, Ca, a wu3
MukpoanemenToB — Zn, Cu, Fe u Mn.
Kone6anue OCTaJIbHBIX Makpo-u

MHUKPOIJIEMEHTOB HE3HAYUTENbHBI (puc. 6).
Haubonpimast maccoBasi 107 MPUXOAUTCS Ha
nUHK,  Oapwif,  MapraHery, ¥  THTaH.

JIOMUHUPYIOIIUM ~ KOMIIOHEHTOM  JTYIIWIIBI
OOBIKHOBEHHOM SIBJISICTCSI Maprasen.
Haumensbiirie mMaccoBble 10M UMEIOT OJIOBO,
CKaH/IWH, KaJIMUH U CBUHEIL.

Copepxannie TSKENBIX METAIJIOB B Mpobax
Origani vulgaris we mpesbimaer [1JIK u
HaxoJsTCsl Ha YpPOBHE THUIIMYHOIO AMAana3oHa
COJIepaHUsl DJIEMEHTOB B PACTUTEIBHOCTH,
4TO COOTBETCTBYET TUTUEHUYECKUM
TpeboBanusm 6e3onacHocTH o Can [TuH.
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Pucynox 6. Dnemenmuwiii cocmag 00paszyos oyuuybi.

Jymuna OOBIKHOBEHHAss B BETETAaTHBHBIX
OpraHax HakaruluBaeT OOJbIIOE KOJIUYECTBO
anemeHToB, Takux kak K,Ca, Co, Fe, Cu, Zn,
Mn, KOTOpble WIrpalOT BaXHYH poOlb B
JKU3ZHEJCATCIILHOCTH ~ OpPraHu3Ma  4YelIOBEeKa.
COopbl IymIUIBI MOXHO PEKOMEHJOBAaTh K

HpOMBIH.UI@HHOfI 3aroTOBKC MU MCIAUIMHCKOMY
WCIOJIb30BAHUIO CHIPbS.

Msrta nepeunas (Mentha piperita).
AHanu3 JaHHBIX XUMHUYECKOTO COCTaBa MSTHI
ITI03BOJINJI OTMCTHUTD, qTo B pacTCHUn
YCTaHOBJICHO HAJIWYUE BCEX OIMpPEAETIEMbIX
3JIEMEHTOB, 32 UCKIIIOUEHHEM OJI0Ba (puc.7).

30 35
3
25
e - 25 °
: 20 o
£ o f
a 15 g
£ 3
F L5 @
- Q
g 5
o
x F1 =
2
/ L o5
0 - W L
Cd Ca K SC sn Ti Ba v Cr Mn Fe Ni Cu Zn Fb
B CpefiHue 3HaueHua  —— [OTPeLlHOCTb U3MepeHUit
Pucynox 7. Dnemenmuwiii cocmag 06pazyos msamol nepedHou.
CopepxaHrie Makpo- U MUKPODJIEMEHTOB B OTNpPEAEISIOIIUI TOJIE3HBIE Ka4ecTBa.
pacTUTENBbHOM  ChIpb€  yKa3biBaeT  Ha HactostenbHa NOTPeOHOCTh Oonee
HEOOXOIUMBIH  KOJMYECTBEHHBIH  COCTaB, pAalMOHAJIBHOIO HCIOJB30BaHUSA MATHI B
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MEIWIIMHE, BETEPUHAPUU M JPYruX cdepax
HApOJHOTO XO3SAHCTBA, HAyKH, a TaKXKE IPHU
pelieHnd MHOTUX (DYHIaMEHTAIBHBIX 3a7ad
00111€0MO0JIOTNYECKOr0 IIJIaHa.

Kak mokasam  CHEKTpanbHBIA  aHaIH3
YKa3aHHBIX BHJIOB pPACTCHUH, B KOMILIEKCE
MUHEPATBHBIX 3JIEMEHTOB MpeodnanaT Mn,
Ti, Ba, Zn, Cr, Cu, K, Ca, Ni. Pacnpenenenue
ITHX 3JIEMEHTOB B PACTEHUSX HEPABHOMEPHO,
4yeM W OOYCIIOBJICHO HX TEpaneBTHYECCKOE
JEHCTBUE Ha OPTaHU3M YeJIOBEKa.

Cpenmn JaHHBIX DJIEMEHTOB OIHO U3
BAKHBIM MeCT 3aHumaer Mapraser] (Mn).
[TonHOE  OTCYTCTBHE JaHHOTO  DJIEMEHTa

OKa3bIBa€T HETaTUBHOE BJIMSIHUE HA OPTraHU3M
yelioBeKa. B HaieM opranusme mpHCyTCTBYET
OoKoJl0 15 wMr MapraHua, OCHOBHasi €ro
byHKIISA OPUCYTCTBHE B  IpoIeccax
OKHCJICHUSI, BOCCTAHOBJICHUS, KPOBETBOPHBIX
mporeccax.

He Tak naBHO OBLIO YCTaHOBJIEHO, 4YTO
TUTAaH HEOOXOJAMM OpraHu3My HE TOJIbKO
YEeJIOBeKa, HO M MHOTHX JIPYTUX JKHUBBIX
CYIIIECTB. Hecmotps Ha BBICOKYIO
pacrpoCTpaHEHHOCTh THUTaHA, B OpPraHU3Me
YelnoBeKa OH PUCYTCTBYET B
MHUKPOCKOITMYECKHUX KOJIMYECTBAX. Bcee
ACMeKThl OMOJIOTUYECKOW pONMU THTAaHA HE
PACKpBITHI, HO HA CETOAHSIIHUI JIEHb BCE K€
U3BECTHO MHOro. Tak, ydeHble YCTaHOBWJIH,
YTO TUTAH COBEPIICHHO HEOOXOAUM s
00pa3oBaHUs SPUTPOIIMTOB B KOCTHOM MO3TE,
OH TIPUHUMAET y4acTHE B MPOIIECCax CUHTE3a

reMorjioOMHa,  OKa3blBaeT  BJIMSHUE  Ha
(YHKIMOHUPOBAHUE HMMMYHHOW  CHCTEMBI,
peryiaupyer  ypoB€Hb  XOJECTepUHa U
kapbamuga (MOYEBHMHBI) B KpoBH. TuTaH
MPUHUMAET ydactue BO MHOTHX
MeTabOoINYeCKUX peakuusx [9].

bapwuit OTHOCSAT K TOKCUYHBIM

MHUKpPODJIEMEHTaM, OJIHAaKO OH HEOOXOIUM B
MHUKpPOJO3aX TpU HIIEMHYECKOH Oosie3HH
cepaua, XPOHUYECKOH KOpOHApPHOM
HE/IOCTaTOYHOCTH, 3a00JeBaHUAX OPraHOB
MUIIEBapEHUsI. Kpome TOTO, Oapuit
NPOM3BOJUT  YIUIOTHAWOLIEE JieiicTBUE Ha
TKaHW, W OTO JCWCTBUE WCIONB3YIOT IS
JeYeHUsT  TUMEPTPOUPOBAHHBIX  JKEJNE3.
[omeonatser PEKOMEHIYIOT NPUHUMATH
YIJIEKUCTBIA ~ Oapuil  MOXWIBIM  JIIOJISIM,
CTpaIaroIIiM OXKUpPEHHUEM, Kora
HIPUCYTCTBYIOT CHUMIITOMBI CKJIepo3a
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MO3roBbIX COCYIOB, a TAKXKC IIPH HCKOTOPBIX

CEPICUHO—COCYAUCTHIX 3a00JIEBAHUSIX
(runeproHuYecKas 00JIE3HD, AOPTHT,
AQHEBPU3MBI), 3a00JICBAaHUAX  JIBIXATEIIbHBIX

nyTei (aJeHOUIbl, XPOHUYECKUE TOH3UILIIUTHI,
OpOHXHUTHI, PEUUIUBUPYIOLIUE AHTUHBI) U
MUIEBAPUTEIHHOTO TpakTa (racTpuThl,
METeOpH3M, TOHOCHI, 3aropsl) [10].
HemHoruM m3BECTHO, HACKOJIBKO BaXKHBIM
MUKpPOJIEMEHTOM JIJIi OPraHu3Ma SBIISIETCS
IMHK. be3 Hero He OOXOUTCS KICTOYHBIN
MeTaboNu3M, OH WrpaeT KIYEeBYIO pPOJb B
Mpolecce 3aXUBJICHUS pPaH, a TaKXKe OH
HEOOXOIUM Il HOPMAJIbHOTO MPOTEKaHUS

OepeMEeHHOCTH, (bYyHKIMOHUPOBAHUS
UMMYHHOM CHCTEMBbI u OpraHoB
IMUIICBAPUTCIIBHOT'O TpakKTa. CaMbpIiMHu

pacrnpocTpaHEHHBIMU CUMITOMaMu Jaeduimra
LIMHKa y B3pOCIbIX JIIOJEH SIBISIOTCA YacTble
IPOCTYbI U OCNIa0JIeHHne UMMYHHON CHUCTEMBbI
B 1EJIOM, IUIOXO 3aXHUBAIOUIME paHbl U
CCaJIMHBI, JIOMKOCTh HOTTEH, TPEMOP BEPXHUX
KOHEYHOCTEM, pa3apaKUTEIbHOCTh u
HEPBO3HOCTb, ioxas KOOpMHAIIHS,
BBINAJIEHUE BOJIOC, IPUTYIJIEHHOE OOOHSHUE U
BKYC, CTOMATHUT, yXyJUICHHE 3pEHUs B
TEMHOTE, NEpPXO0Th, aJJIEpruueckas Chlllb Ha
pykax, orcyrcTBue annerura [11]

XpoM  urpaer  BaXHYH  pOJIb B
KU3HEJCATEIIBHOCTH  YEJIOBEKa, IPUHMMAET
ydacTue B JIUIUIHOM U YIJIEpOJHOM OOMEHaXx,
CIOCOOCTBYET BBIBEJICHUIO «IIOXOTO»
XOJIECTEpUHA W OTBEYaeT 3a IepepadoTKy
AKHUPOBBIX OTJIOXKEHHUH, TeM caMbIM
nojjepxkuBas Bec B HopMme. CrocoOHOCTH
XpoMa 3aMellaTh HOA HUrpaeT BaKHEUIIYIO
pOJIb AJIsl IIUTOBUAHOMN JKEJIE3bl, TAKKE XPOM
HE3aMEeHUM ISl TPO(QUIAKTUKU OCTEOINopo3a,
YKperJsis KOCTHYIO TKaHb. Xpom
CTUMYJIUPYET MPOLIECCHl pereHepary TKaHen
COXpaHseT B TEHaX HacleJACTBEHHYIO
uHpopmanuto [12].

OpranusM uesnoBeKa COIEPXKUT B cebe
6osb110€ KOJIMYECTBO MeH, npu
HEJ0CTaTOYHOCTH MEJIM, OCOOEHHO CTpajaer
Halla Ie4eHb, MO3T, CEpPALE U TOYKH, MEHbILIE
BCEr0 OT 3TOrO CTPAAAIOT KOCTH MU MBILIIIBL.
Menp ydacTByeT B HOpPMallbHOW BBIPaOOTKE
reMOrJIoOMHa, U MOMOTaeT OBICTPO JAOCTAaBUTH
KHCJIOPOJ KaX/10M KJIETKE HAILLIEr0 OpraHu3Ma.
OT comepxaHusi MEIUM B HAIIeM OpraHU3MeE,
3aBUCUT paldoTa HalIero TOJIOBHOI'O MO3ra,
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MEAbL B A0CTAaTOYHOM KOJHMYCCTBC, HOacT
CITIOCOOHOCTh MO3Ty OBICTPO MBICIIUTh |
3amoMuHaTh 4to Nu60. CojepxaHue Meau B
HOpME, TIOBBIIIAET HMMMYHHUTET OpraHH3Ma,
3almuI@aer  OT  JIGWCTBUS  CBOOOJHBIX
pamukanoB. Meap NMpenoTBpamiacT OpPraHu3M
OT pa3NuuHBIX 3a0oyieBaHWI cepama U
CepACYHO-COCYTUCTON CUCTeMBI. Tak e, OHa

uMmeer OakrtepunugHoe neicTBue. Hmeer
BaXHOE 3HaUeHUEe I HOPMaJIbHOU
BbIPa0OTKH MeJIaHuHa, IIATMEHTA,

obecrneynBaromiero IBET HalleH KOXH H
BOJIOC. YYacTBYeT B CHHTE3€ OCJIKOB, B TOM
4yucjie, KoJIareHa ¢ JJIaCTHHA, KOTOpbIe
CHIKAIOT MpoIlecCc cTapeHust koxu [13].

Kammii OTHOCHUTCS K BayKHEHIITUM
MHUKpPO3JIEMEHTaM, HE0OXOIMMEIM ISt
HOPMaJIbHOW pabOThI HAIIETO0 OpraHu3Ma. ITO
BEIIIECTBO  BBINOJHSET POJIb AHTaroOHUCTA
HaTpUsi M OTBEYAeT 3a BBIBEJACHUE W3
OpraHu3Ma >KMJIKOCTH, a C HEH U Pa3JTMYHBIX
TOKCMHOB W IUIaKOB. B ycrmoBusix peduimmra
KaJIis HEBO3MOXKHA HOpMasibHasi paboTa movex
W TICYCHHU, SHIOKPUHHOM M HEPBHOH CHCTEM,
rOJIOBHOTO MO3ra u cepaua. Kanuii HesameHuM
JUTSL TIO/IJICP KaHUS AJICKTPOJIMTHOTO U BOJTHOTO
Oananca [14]

Kanpuuiik — OCHOBHOM CTPOMTEJIbHBIN
Marepuan g KOCTei, 3yOOoB, HOIrTEH, OH
Takke HEOOXOAMM MBIIIAM, YYacTBYeT B
mpoiieccax KpOBETBOPEHHS, OOMEHa BEIIECTB,
CIOCOOCTBYET YMEHBIICHUIO MPOHUIIAEMOCTH

COCyaoB, MMpEIATCTBYA IMPOHUKHOBCHUTIO
MHUKPOOPTaHU3MOB B KPOBb, TAKHUM O6p830M,
IIOBbINIAA COIIPOTUBJIACMOCTD opraHu3ma

UHQEKIUAM U TOKCHHAM.

Kanpuuii 6;1aroTBOpHO BIUSET HA HEPBHYIO
CUCTEMY, OKa3bIBAaCT MIPOTUBOBOCIAIUTEIBLHOE
JICHCTBHE, SBIISIETCS XOPOLIUM PETYIATOPOM
npu KIIMMaTHYECKHX, TEMIEPATYPHBIX
n3MeHeHusx [15].

HecMoTpst Ha TO, 4YTO BCE CBOMCTBA HUKEIIA
IIOJIHOCTBIO €IlI€ HE OTKPBITBI, U3BECTHO, YTO
OH  WIpaeT  HEMAJIOBAXHYKD  pOiIb B
KU3ZHENIEATEIIbHOCTH 4enoBeka. K mone3Hbm
XapakTEpUCTUKAM JTOTrO JJIEMEHTa MOKHO

OTHECTHM TakWe: YydJacTHe B Ipoleccax
00pa30BaHUsl KPOBH, YCKOPEHHE TIOSBJICHUS
HOBBIX SPUTPOIIHNTOB, TIOBBIIIICHHUE
remoriaobuna; ywactue B pabore JIHK;

IMUTAHUEC KUCIIOPOAOM KJIETOK MO3ra u TKaHeﬁ;
YCUJICHUC pa60TBI 1“1/1110(1)1/1331; MMPUBCACHUC B

JIeicTBUE HEKOTOPBIX (DEPMEHTOB; YITy4IlICHHE
oOMeHa JXUpOB; oOKucieHue ButamuHa C;
TOHM)KEeHUE aaBiieHus [16].
3akiaouenue. 1. Bnepsbie
MPUOIMKEHHO-KOJIMYECTBEHHOTO
JJIEMEHTHOTO CIEKTPajJbHOr0 aHaiu3a ObUIO
MPOBEACHO  ONpEACICHHE  MHHEPATbHOIO
KOMIUIEKCA JIEKapCTBEHHBIX TPaB CIIETYIOIINX
BunoB — Hypericum (3Bepo0Ooii), Melissa
(memuca), Achilea (teicsuenuctHuk), Leonrus
(myctoipuuk), Thymus (TuMbsiH nam vadperr),
Origanum (mymmna), Mentha piperita (MsTa

METOIOM

nepeyHas).
2.  YCTaHOBIJIEHO, YTO  HCCIIelyeMble
o0pa3ipl  cofepKaT  IENbId  KOMIUICKC

MUHEPATbHBIX JJIEMEHTOB, OOINAs TECHICHIIUS
HAKOIUIEHUS KOTOpPbIX BO BceX 00pasuax
cnenyromas: Ti > Mn > Ba > Cu > Ni > K >
Ca>Fe>V > Sc>Cd > Cr> Cs. Ykaza"nuslie

JJIEMEHTBI SABIIAIOTCS YKU3HEHHO
HEOOXOJUMBIMU, UIPAIOIIME Ba)XXKHYIO pOJIb B
npouecce OuocuHTe3a IIPOJYKTOB
merabonusma. Ilpy  sTtoM  coxepxanue
TOKCUYHBIX OJIEMEHTOB B pAacTCHUM HE
npesbimaer [T/IK.

3. IlpucyrcTBrE MUHEPATBHOTO KOMIUIEKCA
B TpaBaxX yKa3plBacT Ha TEPANEBTUUYCCKYIO
3HaYMMOCTh PACTCHUH W BO3MOXHOCTh HX
HUCIIOJIB30BaHUA MdJIA CO3JaHHsA KOMIIIICKCHBIX
¢uTompenapaton u MPOXJIATUTENbHBIX
HAITUTKOB.

Hacrosmas myOmiukamusi ocyliecTBieHa B
pamKax [Tomnpoexra «Pazpabotka
TEXHOJIOTHH TMPOMBIIIIEHHOTO MPOU3BOJICTBA
7ne4eOHO-TTPOPIIIAKTHIECKOTO  HAlHWTKa Ha
OCHOBE OMOJIOTUYECKH aKTHUBHOW acCOIUAIIUN

MHUKPOOPTaHHU3MOB yaifHOro rpubay,
¢una"cupyemoro B pamkax  [Ipoekra
((CTI/IMy.]'H/IpOBaHI/Ie IMPOAYKTUBHBIX

WHHOBAaLUW», MOAAECPKUBAEMOr0 BceMupHbIM
bankom wu IlpaBurenscrBom PecnyOnuku
Kaszaxcran. 3asBieHHs MOTYyT HE OTpaKaTh
opurmansHoi no3uuuu BecemupHoro banka u
IIpaBurensctBa PecriyOnuku Kasaxcran
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apinik ecimoikmepoin wionmik maioviy
Kypamoac oonikmepi

Anoamna
BbPA-18 HIIII «bypesecmuuxy (Poccus)
penmeenoi ¢ryopecyenmmi oucnepcmi
aHanuzamopovl  WONn  WIUIH  HCACAUMBbIH
Oapinik  woenmepoiy  Hezcizei  KYPAMbIH

3epmmeyee apHAaN2aH NPAKMUKANLIK KOAOAH)
Mmacenenepi Kapanowl. Ilasnooap o0b6vicbiHOG
arcabativl ecipy Hemece ocipy Ke3iHoe ocipineeH
Hypericum, Meaucca, Achilea, Leonrus,
Thymus,  Origanum,  Mentha  piperita
OKINOEPIHIY ~ KYPAMbBIHLIY — CUNAMMAMACHL
Ma0eHU HbicaH. 3epmmenzen OcCiMOiKmepoiy
MOJIbI2bIMEH KaIblnmackaH
AHCAnvIPAKmMapwuinoa 3ammapovly  XUMUSIbIK
manoaysl ocypeizindi. [apinik wenmepoiy
KYPAMbIHbIY — Kaaelnmacy — epexuienikmepi
AHBLIKMANObL.

3epmmenemin  yneinepoe  MuHepanobvl
eMeHmmepoiy Mmymac KewileHi Oap exei
AHBLIKMANObl, O0NapObly OApIbIK  Yicinepinoe
aorcunakmanzan xcamnel ypoici: Ti> Mn> Ba>
Cu> Ni> K> Ca> Fe> V> Sc> Cd> Cr> Cs.

byn 1emeHmmep Memabonusm
OHIMOEpIHIH ouocunmesi npoyecinoe
Manvizobl pon amkapaovl. Convimen Oipee
NeMeHmmepoiy  MA3MyHbl — MAKCUMANObL
pyKcam ko3 puyuenminer acnatiovl.

Emoix  ecimoikmep  men won  wai
MYAHCHIPLIMOAPObL  0amMblmy — YWiH — OHbl
nauoanamy — MYMKIiHOI2I  MAaHbI30bLIbIZLIHA

wenmep Ynau MUHepanobl-WUKi3am KeuleHin
001ybL.

Tyuinoi cesoep: ecimoikmep,
CneKmpomMempusi, PpeHmeenoiK
@ryopecyenmmi dHepeeMUKAILIK OUChepCMmi
AHAU3AMOD, MUHEPANObL dlleMeHmmep, Won
wativl.
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The elemental composition of medicinal
plants as components of herbal tea

Summary

The paper applies about the issues of
practical application of X-ray fluorescent
energy dispersive analyzer BRA-18 NPP
Burevestnik (Russia) to study the elemental
composition of medicinal herbs that making
the herbal teas. The characteristics of the
composition of representatives Hypericum
(tutsan), Melissa (Melissa), Achilea (yarrow),
Leonrus (motherwort), Thymus (thyme or
thyme), Origan (marjoram), Menta piperita
(peppermint), grown in Pavlodar region in
wild-growing or cultural form. Chemical
analysis of the substances was carried out in
the fully formed leaves of the studied plants.

52

The features of the formation of the elemental
composition of medicinal herbs are revealed.

It was established that the samples under
study contain a whole complex of mineral
elements, the general tendency of
accumulation of which in all samples is as
follows: Ti> Mn> Ba> Cu> Ni> K> Ca> Fe>
V> Sc> Cd> Cr> Cs. These elements are
vital, playing an important role in the process
of biosynthesis of metabolic products. The
content of toxic elements in the plant does not
exceed the maximum permissible coefficient.

The presence of a mineral complex in herbs
indicates the therapeutic value of the plant and
the possibility of its use for the development of
phytoteas formulations.

Key words: medicinal plants, spectrometry,
X-ray fluorescent energy dispersive analyzer,
mineral elements, herbal tea.
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IIU300TUNYECKASA U QIIMJAEMUOJIOI'TYECKASA CUTYALIUA 110
JANOPUIVIOBOTPUSAM B AKYTHUHN

B.A. OnHokypues

HUnemumym 6uonocuuecxkux npooaem kpuonumosouvt CO PAH, 2. Axymck, Poccust

Annomauus

B pabome npueoosmcsa Oaummvie no
3apasiceHHocmu pvlb Nniepoyeproudam pooa
Diphyllobothrium Cobbold, 7858 y pwi6 6
s6odoemax  AHAxymuu  (pp. Jlena, AHua,
Hnoueupxa,  Koavima). B p.  Jlena
n1epoYeproudsbl 3apUKCUPOBAHbL )y MAUMEHS,
PANYWKY, OMYIA, 4upa, peuHo2o  cuad,
MYKCYHQ, mMy2yHa, Xapuyca, WyKu, Hauma,
OKyHAa, épwa. B p. Hnoueupxa — y convya,
HelbMbl, PANYWKU, NesA0U, Yupd, MYKCYHA,
cuea, omyns, xapuyca, eavya, B p. Ana — y
PANYWKY, MY2YHA, OMY]s, neaaou, 4upa, cuad,
mykcyHa. B p. Konvima — y Henbmbl, panyuku,
yupa, omyns, MyKcyHa, neaaou. Bnepevie 6 p.
Ana nposeoeHbl uccnedosanus
3apasxceHnocmu  pARYWKU U MYKCYHA
naepoyeproudamu pooa Diphyllobothrium 6
3asucumocmu om eospacma. Ycmanoeéneno
cmenenb  3apajceHus U UHMEHCUBHOCHb
uUHBA3UU C B03pacmom yeeauuusaemcs. B
Hanvnesocmounom — @edepanvHom  OKpyee
AHAxkymus ~ camas — HeO1A20NONyYHAs — NO
3abo1e6aemocmu HaceneHus
ougurnobompuudamu, ommeueHa
3apasiceHHoCmy HaceneHus Ha sceli
meppumopuu  Pecnybnuxu, OmoebHbIX
PALOHAX 8bICOKAS.

Knrwouuevte cnosa:  oughuinobompuym,
8000eMbl, pblObl, 3APAHCEHHOCIb HACELEHUS.

8

Beenenne. OHTOreHes IUPHILIOO0TPUU
JeTUTCST Ha J[BA MEPHO/a: SMOPHUOHAIBHBIN U

noCTAMOPHOHATIBHBIH. OMOpHOHAIBHBIN
COCTOUT W3 JABYX (ha3: oOpazoBaHHe siila u
oOpa3oBaHue KOpaIUIus;

HOCT3M6pI/IOHaJ'H)HI)II\/II Ha4YuHaAeTca ¢ MOMCHTa
BBIXOJIa KOpaluIusi U3 sillla B BOJY, MOCIE
yero cueayer Tpu (Bas3el:  oOpa3oBaHHE
polepKona, IUIEPOLIEPKOHIa u
nosioBo3penoi popmbl. Kaxkgas u3 stux das
XapakTepusyercss — onpeAeseHHOH  (opmoit
MopdoreHe3a HYXKIAeTcs B CHEIH(PHIECKUX
YCIOBHUAX Cpelbl M OTIMYaeTCsl OCOOBIMU
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XO035MHHO-
[5].

B nHamem cooOIeHnn MpUBOIATCS JaHHBIC
[0 pacHpoCTpaHEHUIO AUPUIIOOOTpUHA Ha
CTaJNM IUJIEPOLIEPKOUIA, Pa3BUTHE KOTOPHIX
IPOUCXOAUT B OpraHu3Me pbI0 U SBISETCS
MPSIMBIM UCTOYHHUKOM 3apPaKCHHS] HACEJICHUS

nmapasuTapHbiMU  OTHOLICHUSAMU

SAxyTun 9TUM 3a00JeBaHUEM "
pacupocTpaHeHue  B3pocioil  Gopmbl Y
HaCEJICHUS.

PesyabTarsl HcciaenoBaHuil. I3ydenue

3apaKEHHOCTHU PBIO AUPUIUIOO0TPUUIAMH, KaK
POMEKYTOYHBIX XO035€B, HMMEET OO0JbIIoe
3HAQUYEHHE,  [OCKOJIBKY  OHH  SIBJISIOTCS
VCTOYHHKOM 3apaKCHUsl JUKUX IKUBOTHBIX,
PBIOOSITHBIX ITHUI] X YEJIOBEKa

[lepBbIie qaHHBIE O 3apPaKEHHOCTHU PHIO, KaK
IPOMEXYTOYHBIX X035€B B CTaauu
ieponepkonaa,  IUWUIo00TpUUIAMH B
Sxyrun, Obin nosnyuensl O.H. bayspowm [1],
Ipu U3ydeHHH napa3zutodayHsl psi0 p. JIeHsl,
UCCIIEIOBaHMs TPOBOAMWINCH B HHU30BBIX P.
Jleupt wu Ha y4actke SKyTCK — yCThE p.
Bunros, mpu STOM OTMEYEHO TpH BHUAA
mudumnodorpuna:  Diphyllobothrium  minus
(pl) — y omyums, D. strictum (pl) — y psanymkw,
OMyIlsi, 4YHpa, pPEYHOTO CHra, MYKCYHA,
Xapuyca W TYIyHa, BIOCJIEICTBUM PAIOM
aBTOPOB ycTaHoBIIeHO, 4To D. minus (pl) u D.
strictum (pl) npeacraBmsOT  coboi  He
CaMOCTOSITeNIbHBIE BHIBI, @ Pa3HOBO3PACTHBIC
dopmbl monoBo3penoit ¢as3er D. dendriticum
[13]. ITyraués O.H. [12] 3apeructpuponan D.
latum (pl.) y myku, vanuma, Diphyllobothrium
sp.(pl) — y Taiimens, nenka. T.A. IlnaroHoB,
AJ1. Pemernukos [10] 3apeructpupoBanu D.
latum (pl) - y myku, HamuMa, OKyHs, epiia u
tyryna; D.dendriticum — y omyns u MyKCyHa;
D. ditremum — omyns, MyKCyHa, PSIYIIKH,
CHTa-bDKbSHA U TYTYHA.

Hamn Ha Teppuropun VYcrb-JIeHCKOrO
3amoBenHUKa B o3epe  Hukomaii-Kroanb
obnapyxensl: D. latum (pl) (monocts Tena), D.
dendriticum (pl), D. ditremum (pl) (B uucrax
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Ha OKCIYIAKE MW KUIICYHUKE) Y PSIYIIKH,
Diphyllobothrium sp.(pl) y rosasma [7].

B cBa3u ¢ yuyacTHBIIMMHCS — CIy4asiMu
3apaKeHHsI HaceleHHs T. SIKyTcka IMPOKUM
JICHTEIIOM, Kak CUHTAaeTCH, nocie
yIOTpeOJieHUsI B THILY TYryHa, HaMH ObLIO
MPOCMOTPEHO B OKPECTHOCTAX TI. SKyrcka
(moc. Kanramacce) B 1997 r. 54 93k3., B
KobGsiickom paiione — 21 sk3., B 1998 1. B
okpecTHOCTsX noc. [TokpoBck uccinenoBano 80
9K3. TYT'YHa, B MBIIIIAX OJAHOTO OOHapyKeHa
mmuuaka D. latum  (pl) (sxcTeHCHBHOCTH
unBazuu 1,2%) B 1999 r. B 3TOM %€ MecTe
uccienoBaHo 49 9K3. TYryHa, y JABYX U3 HHX
Ha OKeIyAKE W KHUIICYHUKE OOHAPYKECHBI
UCTHI ¢ Tuieporiepkongamu D. dendriticum
(3kcTeHcuBHOCTh  MHBa3uM  4,1%). Hamm
JAHHBIC TOATBEPAMIN, YTO TYIyH MOXET
CIIY’)KHTh HCTOYHUKOM 33apakKCHHUS YEIIOBEKA.

VY pbIO p. UHIurupKku 0OHApYKEH OJIUH BHT
cemetictBa Diphyllobothriidae Luhe, 1910, D.
dendriticum (pl). Ilnmeponepkouabl B LUCTax
OoOHapyXCHBI HAa HAPYKHBIX CTCHKAX JKEITYIIKa,

MIOPUYECKUX OTPOCTKaX, CTEHKax
kumeynuka y 1 romeua (2., 16,7%), 8
ronsioB Yepckoro (3.U. 53,4%), 5 nHensMm

(B0.1. 5,0%), 83 psnymek (3.1. 30,5%), 17
nemsinu (3.1. 12,9%), 63 uupa (3.U. 15, %), 4
mykcyHa (D.U. 3,6%), 13 curos (D.U. §8,1%),
15 omyneit (3.U. 18,5%), 34 xapuycos (3.U.
43,6%), 2 enpua (3.1. 1,8%). UaTEHCUBHOCTH
WHBa3HH Yy CUTOBBIX kKojebanack oT 1 g0 100
9K3., y rosbloB — oT 1 1o 800 7Kk3., y enploB
oOHapyxeHo 1o 1 3k3. [4].

B 2002 r. y psiO p. SHBI 0OHapyxeHO ABa
Buga  cemeiictea Diphyllobothrium Luhe,
1910 [8]. D. latum (pl) — y memsmu. D.
ditremum (pl) — y psnmyuku, TyryHa, omys,
nensavu, 4dpa, cura, MykcyHa.  [lna
YCTaHOBJICHHS 3aBUCHMOCTH 3apa)KEHHOCTH
panymku D. ditremum (pl.) ot Bo3pacra u
nosa B p. Sna B 2004 rogy uccnenosano 249
psanymek B Bo3pacte oT 3 nmo 11 gjer, 132
camku u 117 cammos. Ilpu »TOoM ObBLIO
YCTAHOBIIEHO, 4YTO 0Omas 3apaxEHHOCTb
cocrasiusgeT 61,0%, camok — 69,7%, caMIioB —
Ha 18,4% Hmwke 3apaXEHHOCTH CaMOK |
coctaBisaeT 51,3%. DKCTEHCHBHOCTh MHBa3HH
caMoOK ¢ Bo3pacToM yBenuuuBaercs ¢ 70,0% B
4-5 ner mo 90,0% k 10-11 romam. Y camioB
9KCTEHCUBHOCTh WHBA3WW HIDKE, YEM Y CaMOK,
HO TaK)Xe C BO3PacTOM yBenuuuBaercs ¢ 27,3
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% B 3-x netHeM Bo3pacte 10 71,4 % k BocbMU
ronam. B 2003 1. 6puto mpocMoTpeHo 164
MyKCyHa, B Bo3pacTe OoT 8 na0 16 uier.
ITnepouepkouast D. ditremum oGHapyskeHbI B
LUCTaxX Ha XKenyake M kumeyHuke 10 poid
(B.1. 6,1%; N.N. 1-3 3K3.), U3 HUX CAMOK —
75, 3apaxxeno — 3 (2.U. 4,0%), B Bo3pacte 11,
12 net, camuoB 89, 3apaxxkeno — 7 (3.1. 7,8%)
B Bo3pacte 9-12 ner. B 2004 r. uccienoano
72 MykcyHa, B Bo3pacte oT 12 mo 15 ner.
3apaxeno 12 (3.1. 16,6.%; U.W. 1-7 3k3.), u3
HUX caMokK — 16, 3apaxkeno — 6 (3.1. 37,5%),
camIioB — 56, 3apaxeno — 6 (3.1. 10,7%). B
o0mmIel  CIO0KHOCTH  HcciaemoBaHo 236,
3apaxeno — 22 (0.U. 9,3%; N.N. 1-7 3k3.), u3
HUX camok — 91, 3apaxeno — 9 (3.1. 9,8%),
camioB — 145, 3apaxeno — 13 (2.1. 8,9%).
3apaxenHoctb MykcyHa D. ditremum (pl)
noBoJibHO Hm3Kast (9,3%) 1o cpaBHEHHIO C
panyuikoit (61,0%), MHTEHCUBHOCTh MHBA3UU
coctaBmwia 1-7 nuct Ha 1 3apaxéHHyio priOy.
N3 uccnenoBanHbix 236 5K3. IIEPOLEPKOUIBI
oOHapyxeHbl Juib y 22 [9].

Y pwi6 p. KonbiMbel 0OHapyXeHO TpH BUIa
cemetictBa Diphyllobothriidae Luhe, 1910: D.
ditremum (pl) — y 4 uupos (3.U. 5,2%); D.
strictum (pl) (D. dendriticum) — y 4 uupos
B.M. 52%), 2 omyneir (O.U. 33,3%), 2
mykcyHoB (2.1. 20,0%), 1 cura (2.U. 2,7%),
WHTEHCHUBHOCTh MHBa3uM Kojebanach oT 1 1o
40 »9k3.; Diphyllobothrium sp.(pl) — y 25
nemsneit (2.1. 41,7%), 2 xapuycos (3.U.
5,4%), 1 panymku (O.U. 4,8%), 1 HenpMbl
(3.1. 3,0%) [3].

s BBITIICU3JI0’KEHHBIX MaTepHaioB
cienyer, 4ro y pei0 B Bomoémax Skytuu
0OHapyXEHO 4 BHJIA cemeincTBa
Diphyllobothriidae Luhe, 1910.

Diphyllobotrium latum (pl) — y psoymkw,
HesiiM, OMYJsl, TYyryHa, IIyKH, HaluMa,
okyHs, épma; D. dendriticum (pl) — y ronsia,
rosbia Yepckoro, HENbMBI, PAMYIIKH, TSN,
4qHUpa, MyKCyHa, CHTa, OMYJIsi, TYT'YHa, Xapuyca,
empia; D. ditremum (pl) — y pamymxwy,
Nensad, 4Yhpa, MYKCYHa, CHra-mbDKbsIHA,
omynsi, Tyryna; Diphyllobothrium sp.(pl) — y
TaliMeHsI, JICHKA, HEeJbMbI, PSIMYIIKH, MEJsIu,
XapHuyca, ¢ y4eTOM JIUTEePATyPHBIX TaHHBIX —
IIYKH, OKYHSI , epIiia.

PacnpocTtpanenne u 3a60/1eBaeMOCTh
HaceJieHus1 SIKyTtum aupuIo000TpuHIAMU.
[lepBbie cBeneHUS O 3apaKCHUHM HaCEICHUS
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Axytun TUGIILIO00TpUUAAMU ObLTO0
MOJYy4€HO 100-i Coro3Hoit
TeIIbMHUHTOJIOTHYECKOM AKCIEIUIINCH,

paboraBmieli B OacceliHe peku JleHbl, B
Kuranckom, SAxyrckom u YcTb-AnaaHCKOM
paifoHax, mnpu 00CIEIOBaHUU KOPEHHOIO
HaceJIeHUs ObLI1O0 YCTaHOBJIEHO, 4TO
TUGUII000TPUO30M TMOpaXeHbl OkoJo 55%
TYHT'YCOB (9BeHKOB) u 44% skyTtos, [11]. T.A.
KonmnakoBa [6] BeisiBHIa TUPHILIOO0TPHO3EI Y
31% »xureneit Cpenne-Buntoiickoro paiioHa,

®.®. Tameun [14] - vy
Buumoiickoro okpyra.

B Hacrosmee Bpems, HeCMOTps Ha
IPOBOAMMBIE  MPO(UIAKTUYECKHE  MEpBI,
3200J1eBa€MOCTb HaceJIeHUs OCTaeTCst
BBICOKOH, O 4Ye€M CBUICTEIbCTBYIOT JaHHBIE
OI'V3 «DenepalbHOrO ILEHTpA TUTHEHBI U
anuaeMuonorun» Pocnorpebnanzopa [2]. B

HaCCJICHUA

HaneHeBocTounom  DenepalibHOM  OKpyre
SAxyTus camass  HeOjaromony4yHas IO
3a00JIeBaEMOCTHU HaCEeIEeHUS

mudumodoTpuraamu (Tadu. 1).

Ta6muma 1. 3a6oneBaemocTth aupumio00Tpro3oM B JlanmsHeBocTouHOM DenepabHOM OKpyTre

(2009; 2010 rr.)

CybwexTol Poccuiickoit 3aperucTpupoBaHO 3aperucTpupoBaHO
denepanuu 3aboneBanuii B 2009 T. 3aboneBanuii B 2010 T.
Ha 100 THIC. Ha 100 T5IC.

peero HaCeJICHHS peero HACEIICHUS
JlanbHeBOCTOUHBIN denepanbHbIi 2126 32.8 1936 30,0
OKpyT
B T.4. Peciybnmka Caxa (SIkyTust) 2075 218,3 1888 198,8
KamuaTckuit kpait 3 0,9 2 0,6
[Tpumopckuii kpait 9 0,5 7 0,4
XabapoBckuil Kpaii 7 0,5 8 0,6
AMypckas 001acTh 7 0,8 6 0,7
MaranmaHckast 001acTb 0 0,0 0 0,0
CaxanuHckas 001acTb 21 4.1 19 3,7
EBpeiickas aBTOHOMHas 00JIaCTh 2 11 4 2,2
UyKOTCKHI aBTOHOMHBII OKpYT 2 4,0 2 4.1

N3 npuBeaeHHBIX B TaONHIlE JaHHBIX BEIyIIee MECTO Cpeaud OWUOTEeIIbMHUHTO30B U

CIeyeT, 4TO JOJS 3apaKeHHOCTHU HaCelleHUs
mupumiodotpungamn B Pecmybnuke Caxa
(Axytus) Ha 100 TBIC. Hacenenus B 2009 r.
cocrasmia 97,6 %, a B 2010 r. — 97,5 % ot
oOmieil J07mM  3apaK€HHOCTH HACeleHHs B
HansHeBocTOUHOM DefepaibHOM OKpyre
3apaxEHHOCTh HaCEJICHUS

mubumiodboTpuo3oM B SIKyTHHM  3aHUMaeT

BBIBIICHBI Ha Bceil Tepputopun PecnyOnuku
Caxa  (Axyrus). Ilo  ganaeiMm  OI'Y3
«DenepanbHOro LEHTpa TUTHUEHBI u
snuaemunoruu B Pecriybnuke Caxa (SkyTus)»
B 2013 r. BeisBIeHO 1465, B 2016 T. — 1075
ciiydyaeB  3a00JIeBaHMA, 3apaKEHHOCTh IO
KaXJIOMy pailoHy NpUBOAMM HIDKE (Tab. 2).

Tab6numa 2. 3aboneBaeMocTs AupuLII000TpH030M HaceneHnus Pecmyomuku Caxa (AxyTtus) 3a

2013,2016 rr.

2013 r. 2016
Ne Paiionsr Ha 100 TbIC. Ha 100 ToIC.
Beero HaCEJICHUS peero HAaCEJICHUS
1 | AOsbIiickuii 2 46,5 1 23,2
2 | AnpgaHcKui 2 46,5 0 0
3 | AJUIanxoBCKUH 5 11,8 3 7,1
4 | AMIAHCKHN 0 0,0 12 70,5
5 | Arabapckuit 13 77,2 0 0
6 | BynyHckuit 1 29,4 15 441,0
7 | Bepxue-Bumotickuii 34 380,8 20 2240
8 | Bepxue-Konbimckuii 33 156,1 3 14,2
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9 | BepxosiHckuit 23 518,6 0 0
10 | Buwmroiickuii 4 33,2 16 132,8
11 | TopubIit 17 68,5 3 12,1
12 | JKurauckuii 4 34,5 31 267,4
13 | KoGsiickmii 38 885,6 60 1398,3
14 | Jlenckuii 34 87,2 53 135,9
15 | Mernno-Kanranacckuii 25 81,5 18 58,7
16 | MupHHHCKHI 227 315,2 158 219,4
17 | MomMckuit 1 23,0 1 23,0
18 | Hamcknit 31 132,9 33 141,5
19 | Heprourpusnckuit 5 6,2 7 8,7
20 | HuxHEKOMBIMCKHMA 0 0,0 0 0,0
21 | HropOuHckuii 62 251,1 19 76,9
22 | ONMIKOHCKHI 0 0,0 1 10,8
23 | OnéxMuHCKAN 134 515,4 112 430,8
24 | Onenékckuii 3 74,1 0 0
25 | CpenHeKOIBIMCKUI 20 260,0 10 130,0
26 | CyHrapckuii 47 192,9 22 90,3
27 | TarTuHCKUI 6 36,6 5 30,5
28 | ToMnoHCKUiA 36 261,9 8 58,2
29 | Yere-Anmanckui 17 80,4 19 89,8
30 | Yere-Matickuii 4 50,7 3 38,0
31 | Vere-Suckuit 5 66,1 11 145,4
32 | Xanramacckuit 126 3845 95 289,9
33 | YUypanunHckuid 14 68,0 4 19,4
34 | r. SkyTck 406 134,0 332 109,6

Hroro 1465 153,3 1075 112,5

B 2013 r. qudumiobotpno3 otmeueH B 31 wuMmeercs  HauOONBIIMA  PUCK  3apayKCHHS

paiione 1465 cmyuaes, B 2016 — B 31 pailoHe JeHTeLaMH.

1075 cnyuaeB. Ha 390 cnyuyaeB menblie. B 33
paifoHax pecrnyOIuKU U T. SIKyTCKe moKa3aTenu
3a0051€eBa€MOCTH  TU(UIIO00TPUO30M CHIIBHO
BapbUpYIOT U Kosebmorest B 2013 . ot 6,2 B
Hepronrpunckom paiione, 1o 885,06, uenoBek Ha
100 Teic. Hacenenusi B KoOsiickoM paiione, B
2016 . ot 8,7 B HeproHnrpuHckoMm paitone, 10
1398,3, uemoBek Ha 100 TBIC. HacejleHHS B

KoGsitickom paitone, (tabn. 2). HaubGomnee
HeOnaromosyuyHsle, 1o  3ab0JieBaeMOCTH,
panioHBI: Kobsiickui, bynyHckni,

OnexmuHckuii XaHrajmacckuii u r. SKyTck
(Tab6n.2). bBonapmMHCTBO OOJBHBIX BO BCEX
paiioHax ObUIO BBIABICHO CpPEIH B3POCIOTO
HACeJIeHUsl, HMEIOIIUX TECHbI KOHTakT ¢
peIOHOIT  mpoxykumed. Cpeau  B3pOCIIOro
HacelleHus1 HauOojiee 3apaXEHHOM TIpynmnon
ABJIAETCS  IUIABCOCTaB,  KOTOPBIA  HMMEET
HauOosjee TECHbIH KOHTAaKT C  PEYHOU
aKBaTOpPHUEH,  TOCKOJBbKY  BEChb  IEpPUOJ
HaBHUTalUKU (C Mas MO OKTSOph) MPOBOJIUT Ha
BOJIE, COBEpIIAsi IMEPEXOAbl OT BEPXOBLEB J0
CpPEIHEro M HIKHEro YYacTKOB peKH, TJie

56

3akmiouenue. Y pri0 SkyTun oOHapyKEHO
4 Buma cemeiictea Diphyllobothriidae Luhe,
1910, Ba 3 KOTOPBIX BBI3BIBAIOT
A(UILIOO0TPHO3Bl Y YETOBEKA U IKHMBOTHBIX.
D. latum (pl) — y psamnymku, meisau, oMy,
TYryHa, UIyKH, OKYyHs, epiia, Hamuma; D.
dendriticum (pl) — y rombma, TONBIIA —
Yepckoro, HEJIbMBI, PSIYIIKH, MEISAd, 4Upa,
MYKCyHa, CHra, OMYJsI, TYyI'yHa, Xapuyca,
enbia; D. ditremum (pl) — y panymiku, nensau,
4yHpa, MyKCyHa, cura, omyJisi, TyryHa; D. sp.(pl)

— y TaliMeHs, JIEHKAa, HEJIbMBbI, PSAINYILIKH,
HENS N, Xapuyca.
Bnepsele B p. flHa  mpoBeneHbI

WCCTIEAOBAHUSl 3apAXEHHOCTH PAMYIIKA U
MYKCYHa TJIEPOIIEPKOUIAMH poaa
Diphyllobothrium B 3aBucumocTH OT monNa U
BO3pacTa.

B lannbHeBocTOUHOM PeneparbHOM OKpyTe
SAxytus camas  HeOnaromoiy4yHas IO
3a001e€BaeMOCTH HaceJIeHUS
TUPUIIO00TPUNIAMHU.

Hamertunnace TEHIEHIIHS CHIKEHHS
3aboneBaeMoct Hacenenus, B 2016 romy mo
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cpaBuenuio ¢ 2013 rogom 3adukcupoBaHO Ha
390 caydaeB MEHBIIIE.
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JHcazoaii

Anoamna
Kymvicma  6anvikmapoviy  Hxymusa — cy
auovinoapvinoa  diphyllobothrium Cobbold,

1858 obanvikmapovly niepoyeprouomapmeH
3anan0amysvl O6oubiHula depekmep Keamipineoi
(pp. 3vizvip, Ana, Unoueupka, Konvima). B. p.
Jlena nnepoyepkoudvl mipkencen y maumens,
PARYWKU, OMYIA, Yupa, ©3eH cued, MYKCYHA,
My2yHa, xapuyca, wiopmau, Haluma, aiaoyea,
aocokeniy. B. p. Hnoueupxa — y eonvya,
HelbMbl, PANYVWKU, Nesiou, 4upa, MYKCYHA,
cuea, omynsa, xapuyca, eavya, B. p. Ana — y
PANYWKY, MY2YHA, oMYA, neaaou, 4upa, cuad,
mykeyna. M. Konvima — y HenbMbl, pANYWKU,

uupa, omyns, MyKCyHa, neaaou. bipinwi pem p.
Ana panywka MeH MYKCYHHBIH — JHCACLIHA
baviianvicmol diphyllobothrium mexkmi
niepoyeprouomepmeH 3a1aN0aHYbIHA
sepmmey oacypeizinoi. Kykmuipy 0apediceci
MeH  UHBA3UAHLIY  KAPKBLIHOLLILIZbL — JHCAC
wamacvlna Kapati kebetiedi. HAxymusa Kuvlp
Hlvizvic Dedepanovlk oKkpyeiHOe XanblKmoulH
oughunobompuuomepmen aypyuanyobievl
OOUbIHWA eH KONalCbl3, pecnyOIUKaHvly OYKin
aymagvlnoa XanvlKmviy HCYKMBIPAHBI
Oalikanaovl, Jcexenecer ayoanoapoa Hoeapol.

Tyuinoi ce3dep: oOughuinobompuym, cy
Koumanapol, 6abIK, XANbIKMbIH 3AKbIMOAH)bI.

Epizootic and epidemiological situation
on Difillobotrios in Yakutia
Summary

The paper presents data on the infection of
fish with plerocercoids of the genus
Diphyllobothrium Cobbold, 1858, in fish in the
waters of Yakutia (rivers Lena, Yana,
Indigirka and Kolyma). In the Lena river,
plerocercoids are recorded in taimen,
whitefish, omul, chir, river cisco, muksun,
tugun, grayling, pike, burbot, perch, ruffe. In
the Indigirka river-in loach, nelma, whitefish,
peled, chir, muksun, cisco, omul, grayling,
dace. In the Yana river they were recorded in
whitefish, tugun, omul, Peled, chir, whitefish,
muksun. In the Kolyma river— in nelma,
whitefish, chir, omul, muksun, peled. The
studies of infection of grouse and muksun with
plerocercoids of the genus Diphyllobothrium
depending on age were carried out for the first
time in Yana river. It was found that the
degree of infection and the intensity of
invasion increases with age. In the far Eastern
Federal district ,Yakutia is the most affected
with diphyllobothriidae morbidity in people.
The contamination of the population
throughout the Republic, high in some areas,
is.reported.

Key words: diphyllobotrium,
reservoirs, fish, infection of the
population.
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MPHTMU: 34.15.25

LACTOBACILLUS TEKTEC BAKTEPUSJIAP/IbI AHBIKTAY

I.I'. JLkakcbioaeBal, A.E. YcenoBa?, K.A. Anam:kanonal, Y.H. Tineyoex!
b
IC. Topaiiebipos amvindazel [lasnodap memnexemmix yHusepcumeni,
Ilaenooap k., Kazaxcman
2 «Munosayusanvix Eepasus ynueepcumemiy, ITagnooap x., Kazaxcman

Anoanma

Lactobacillus mexmec muxpoopeanuzmoep
namozeHOi  MUKpoopeaHusmoepee — Kapcol
aumazoHucmix ~ OenceHoilikKke — ue  JHcoHe
UMMYHOMOOVIAYUALBIK DyHKYUAHDL
opviHOauovl.  Jlakmobayunnanapovly — aoam
OEHCaynbleblHA — Nauoanwl — acepi  01apobly
npobuomuxmepoe  KeHiHeH  KOJIOAHLLIYbIHA
okenoi. Jlakmobayuinanapoviy OUOIOUATLIK
Kacuemmepi MeH MOJEK)IANbIK-2eHeMUKAIbIK
KYDbLIbIMbL MYPasl Jcaya Oinim any, ecipyoiy
apmypai  a0icmemenik macindepin KoJIO0aHa
ombipoin, 011apOobly He2i3iHOe  JKcana
NPOOUOMUKANILIK — NPEenapammapobl  Hcacay
e3ekmi macene Oonvin madwviiadvl. Typrepin
anvikmay nomuoicenepi L. acidophilus L. casei,
L. rhamnosus, L. caxaponrumuKaiblk
bencendinik  HeciziHOe  calikecmeHOIpyOiy
KAACCUKATIbIK OUOXUMUATIBIK a0icimeH
ANIbIHRAH, mypoi catikecmenoipyoi
KUblHOGmMamvlH  paracasei  MOJeKYIAIbIK-
2eHemUKaNblK 20ICneH Canblcmuipbliaovl. L.
casei, L. rhamnosus, L. paracasei
acazoauvinoa IITP  kemezimen — anvlHeaH
ManiMemmep, 3epmmenemin  WmMamMmoapobiy
MAKCOHOMUANBIK ~— HCAROAUbIH — HAKMbLIAY2A
MYMKIHOIK Gepeoi.

Tyuinoi cesoep: Lactobacillus mexmec
Muxpoopeanuzmoep, npoouomuxmep, HHK
oxKwaynay,  OUOXUMUANBIK  CIUKeCmeHOIpy,
1ITP.

Kipicme. Lactobacillus TEKTEC
MUKPOOPTaHU3MJIED HUMMYHOMOTYJISIIHSITBIK
GYHKIUSHBL  OPBIHAANWIBI JKOHE TATOTCHIIIK
MHUKPOOPTaHU3MJIEPre KAThICTHI aHTarOHUCTIK
Oencenainikke wue. JlakToOamwiuimiy —ajgaMm
JICHCAYJIBIFBIHA  KAFBIMJBI  OCepi  OJapIbIH
npoOMOTUKTEpAE  OCNCEeHIl  KONJIaHBLTYbIH

TyciHaipeai. [mekTiH >koHe MPOOUOTHKTEP.IIH
KaJIbIITHl  MUKPO(IOPAChIHBIH ~ OH  acepi
HETI31HEeH ouduo- JKOHE

J'IaI(TO6aKTepI/I${J'IapMeH mmapTTajaraH.
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Kaxerciz MuKpOOTapablH ©CYIH Texey
Oenriii  aHTaroHWCTIK  OenceHaimiri  6ap
NpOOMOTHUKTEp  IIBIFAPATBIH  3aTTap/IbIH:
JHU301UM, OaKTEepPHOIHH, OpTaHUKAIIBIK
KBIIIIKBUIAAP (CYT, CipKe, CYKIIMH, KYMBIPCKA),
CyTeri acKblH TOTBIFbI, AHTUOMOTHUKAIBIK
OciceHnutiri  Gap  3aTTapiblH  OCEpiHEH
Oonaznpl. JlakToOAMILIN CYT KBIIIKBUIBIHBIH
Ty3inyl imnszericiniy PH  4,0-5,8 neiiin
TOMEH/ICYiHE KOHE ripy
MUKPOOPTraHU3MJIEPiHIH ©Cyl MeH KeOeroiH
Texeyre okeneni. IlpobuoTwkTep iMIEKTIH
AIUTEIHH KacylanapblHa XKaObICKaK
OeJICeHITIKKE ue KOHE irex
KaOBIPFAChIHAFbl QAre3usi CalTTaphl YIIiH
NAaTOTCHIIK  KOHE  IapTThl  MATOTSHJIK
MUKpOOTapMeH Oacekeneceni, OyJI COHbIMEH
Oipre Kamaycel3 MHKPOQIIOpPaHBIH  ©CYiH
texeinm [1].

CyT KbILKBUIBI OaKTEepUsIIapbIHBIH TOObIHA
(bUIIOTEeHETUKANIBIK TYPFBIIaH KAKbIH TYbUIFaH
MUKpoopranusmzaep  kipeni:  Lactococcus,
Lactobacillus, Streptococcus, Leuconostoc,
Enterococcus, Oenococcus, Carnobacterium,
Weissella,  Alloicoccus,  Dolosigranulum,
Melissicoccus, Tetragenococcus, Vagococcus,
Lactosphaera, Aerococcus.

[Ipobuotukaneix Tepanusaa Lactobacillus
Typiaepi Konpgansutagsl: L. acidophilus, L.
rhamnosus, L. plantarum, L. fermentum, L.
delbrueckii subsp. lactis, L. delbrueckii subsp.
bulgaricus, L. reuteri, L. casei [2].

bipnecin  ecipy yuIiH CHUMOHOTHKAJIBIK
KaTbIHacTapra (cumOno3, MeTabuos,
CaTeIUTUTH3M, CHUHEPIH3M) HeT13/eNTeH
Omocoiikec  ITaMMIAp  KapacThIPBLIA[IBL.
Mpicanbl, aiipaH AQHIEPIHNIE CYT KBIIIKBLIBI
OaxkTepusIapbl MEH allbITKbUIAp Oip yaKbITTa

JaMHUbl, all JOPYMEHAEPre MYKTaX CYT
KBIIITKBLIBI OaxTepusIapbl oJIap/Ibl
AIIBITKBIHBIH JaMybl HOTHIKECIHJIE ayaflbl, all
COHFBICHI KOpIlIaraH OpTaHBbI

KpIIKBUIAaHABIPY apKbUIBl JaMyFa KOJAWIIbI
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XKargal okacaiimpl. MetabuosnaeiH Oip Typi-

CaTEJUTUTH3M, ol Keuoip
MHUKPOOPTaHU3MACP/AiH Oacka
MHUKPOOPTaHU3MICP/IiH JTaMybIH
BIHTAJIAH/IBIPATHIH ecy 3aTTapbiH
(aMUHKBITIIKBULIAPBI, TOPYMEHIEP KOHE T.0.)
opTara HIBIFapybIMEH CHITIATTANIAIbI.
CuHEpru3sMMEH MHUKPOOTBIK  KaybIMIACTBIK
myuienepi  (U3MONIOTHSIIBIK  OeICeHIUTIKTI
oJIapIbIH JTaMybIH BIHTAJIAH/IBIPATHIH
eHIMIepAiH OemiHyiHe OalIaHBICTBI ©3apa
apTTHIPAIBL.

JlakToGaunIanapIsH OMOJIOTHSLITBIK

KACHeTTepl MEH MOJEKYJIaIbIK-TeHEeTUKAIBIK
KYPBUIBIMBI Typajbl JXaHa OUIiM aiy >KoHe
OJIApAIbIH  HETI31HJE ’KaHa MPOOHOTHKAJIBIK
mpermaparrap Jkacay ©3eKTi Mocene OOoJIbI
TaObUIABL.

Lactobacillus TyKpIMapanbIK oHE TYPIIK
ColikecTeHAIpy  KpUTEpUili  OMOXMMHSIIBIK
XKOHE MOP(OJIOTHSUIBIK ~ KacueTTep  OOJIbII
tabbitanbl.  Knaccukanblk — OMOXUMUSIIBIK
coiikecTeHaipyre Oajama peTiHAe FalbIMIap
nosmmMepa3apl  Tiz0ekTi peaknusHel  (ITTP)
KOJIJaHa  OTBHIPBII ~ TEHOTHIITEY  OJiCiH
YCBIHA]IBI.

OHIpICTIK  TPOIECTE  MPOOUOTHUKAIIBIK
npenaparrapasl  Oakpiiay mporecine [ITP
€Hri3y  Kem  KOMIIOHEHTTI  NPOOHOTHK
mpemnaparTapAblH —camachbl MEH THIMALUIITH
KaMTamachl3  €TYIiH JKaHa  OJIICTeMENIiK
JIeHreiliHe eTyre MyMKIHIIK Oepei.

IITP onicin 3eprreyminep p. Lactobacillus,
Streptococcus, Bifidobacterium
MUKpPOOPTraHU3MJIEPIMEH KYMBIC ICTEY YIIIH
KEHIHEH KOJIJIaHaIbl.

[ITP coiikecTeHalpy Ke3€HIHJE OHIIpYIIl
mTaMmaapabl  ipikTey — Ke3iHAe ~— KOHe
NPOOMOTUKANIBIK IpenapaTTapibl OHIIPYAIH
OapibIK  Ke3eHIEpiHAe IITaMM  KypaMbIH
OakpuIay YIIIH KOJIAHBLIA b,

Lactobacillus  Tektec  OGakTepusiapabiH
TEKTIK JKOHE TYPJIK HACHTU(PUKAIMICHL CYT
KBIIIKBUIABl MHKPOOpPTAaHU3MIEp HETi31HAer1
(bapMakomesIIbIK TpenaparTap, a3bIK-TYITIKKe
apHanran BBK koHe a3bIK-TYJIK eHiMJepi

eHIIpici OOMBIHIIIA KOCImOphIHAap/1a
TEXHOJIOTHSIIBIK poIecTi OakbuIay b1
KETUIIIpyre  MYMKIHAIK ~— Oepedi  KoHE

MYJIBTUIITAMBIK TPOOHOTHKAIBIK ©HIMACPIl
OakpUTay/IBI J)KaHa JeHTeTe Kosiabl [3].
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16s xone 23s pPHK reHerukanbik
JIETepMUHAHTTAPbl POJIKA JKOHE Typre ToH
npaiMepiepal xoobanay yiliH KOJIaHbUIa/bl.

Cyt KBIIKBLIbI alIbITy
MHUKPOOPTraHU3MEPIMEH KYMBIC iCTEy YIIiH
IITP — nested-IITP (ya TIITP) xome
MYJIbTHILIEKCTI IITP HYCKajapsl
KOJIJaHbUIAIbL. MynbTHILUIEKCT] IITP
KYHeNepiHae op MNATOreHAl aHBIKTAy YIIiH,
ozleTTe, O31H]IIK npaiimep KYOBI

KOJIIaHblIaabl. JlakToOammanapMeH KoHeE

ouduaodakTepusIIapMeH KYMBIC ictey
ke3inne kebinece  mynprumuiekcti TP
HYCKAachl  KOJAAHBUIAJBI, OHJA  YKAJIIbI

(pomocnenduKanblk) MpaimMep-peBepe, —ai
npaitmepiiep-doppaparap — Typiepre ToH [4].

Lactobacillus ~ Textec  OaxTepusuiapbl
cyoruntey yuin RAPD (random amplification
of Polymorphic DNA), nonmumopdter JJTHK —
Hbl Ke3neicok  kymeWrteriH IITP  omici
KOJIJIaHBLIAIbI-YKCAC TCHOMIAP/IbI
(OakTepusiapAblH TYpJEPiH) aXKbIpaTy KasKeT
OonraH Kke3ne. by omic omerTe TeHOMHBIH
KONTereH Ke3/1eHCOK ailMaKTapbIMeH
OymaHzacTeIpa alaThlH KIIIKEHTall mpaiMepi
(10 6.3. 1. neitin) KOJITaHATbI.

JlakTobamni iy MIPOOUOTHUKAIIBIK
HITaMJAPbIH KOPCETY KOHE TYPJEPiH aHBIKTAY
yuin 16s pPHK reninin ¢parmenTin xymeunrty
KJTACCHKAJIBIK OMOXUMHUSLITBIK
COMKECTEHIIPYMEH CAJIBICTHIPHLIA/IBI.

3epTTeiireH KYMbICTa KOJJAAHBLIATHIH
MaTepuaiIap MeH aicrep.

XKymbicTa  KOMMEPUHUSIIBIK  JIHOPHUIIBAL
KeNTipiiIreH JInnekc IpenaparTapsl,
budunobakrepun  6uduUIYMBI,  HAPUHHIH

AIIBITBUTFAH CYT OHIMI KOJITAHBUIJIBI.
Lactobacillus  Tektec  OakTepustapablH
nakpuiapel MRS-4 opraceiniga, nHKyOaus —
12 carar, 37 °C Temnepatypajia ecipiiai.
Lactobacillus Tektec 6akTepusiapibsl ecipy
YIIiH KOPEKTIK 3aTTapfra, 3aTTapra JKoHE ecy
¢akropnapsiHa 6aii Mrs (de Man, Rogossa
and Sharpe) opracel KoimaHbuIanel. Opra
KypambIHIa JCKCTP03a, OaKTEePHOIOTHSIIBIK
MENTOH, €T CHIFBIHIBICHI, HATPHH alleTaThl,

AlIBITKbI CBIFBIH/IBICHI, KaJui
ruapooprodocdaTsl, aMMOHUN  ITUTPATHI,
Teun 80, wmarHumii cynbdarbl, Maprasery

cynb(arbl, OaKTEPUOJIOTUSIIBIK arap, COHFBI
pH xepcetkimi 6,2 + 0,2, 25 °C ke3inge [5].
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Lactobacillus ~ Textec  Gakrepusiapabl
OMOXUMMSITBIK COMKEeCTeHIPY
(keMipcynapIbIH AlIBITYbIH aHBIKTAY
MIPOIIECIHIC) RapID CTaHJAPTThI

OMOXUMMSUIBIK CBhIHAK KOJIAKTAPbIH KOJIJIaHY
apKpUIBl JKy3ere acelpbuiazbl. HoTwkenepai

ERIC OarapiiaMalbIK ’KacaKTamacsl
TYCIHIIpei.
RapID CTaHIapPTThI OMOXUMUSIIBIK

CBIHAKTAPBIHBIH TYPJI-TYCTI KaTapblHa KaHT
NEH TOJIMATOM/IbI CIIUPTTEPIiH CyOCTpaTTaphl

Kipeni: apabuHO3a, IeJIOOMO3, TalaKTo3a,
JAKTO3a, MaJlbTO3a, MAaHHUT, MaHHO3a,
MenuOno3, paduHO3a, CaUIUH, Caxaposa,

Tperanosa, KCuio3a, COpouT.

KynbrypanblH Ta3ajblfblH  MHKPOCKOMIHS
KOMETIMEH TEeKCepreHHeH KeWiH, ecim Keie
JKATKaH  KOJIOHHMSUIapAbl  LHMKJIMEH  arap
IUTACTUHACBIHBIH ~OCTIHEH albIll  TacCTaiIbl
JKOHE NAMNIBUIBIK CTaHAapThl OOMbIHIIA 1 M-
ne 1 mwmmmapn OakTepus kacymiamapsl 0ap
CYCIICH3USHBl ajy YIIiH HATpUN XJIOPHUIIHIH
CTEpWJIBl CPITIHIICIHAC PEeCyCHeHAMSIIANIbI.
0,01 mn memiepiHae albIHFaH OaKTepusIap
cycrieH3msichl | M Herisre eHri3ijmemi (opra
Heri3iHjaeri xKacyia CYCIIEH3USICHIHBIH
KoHIeHTpanusacsl — 107 M.k.).

Jlnopunpai kentipiireH mrTammaap 1 wmi
CTepWIIbAl (PU3MOJOTUSUTBIK EPITIHIIAE JKOHE
0,1-0,15 wmn cyibuiteuibin, Mrs-2  CYHBIK
opracbiHa cebuneni. MukyOanusa — 2 KyH, t —
37 °C. Cy#blnTy — CTepUIIbJIi (PHU3HOIOTUSIBIK
epiTiHIIIe 101-10C. Mrs-4 opTacblHA KalTa
ceOy. Mnky0Oarus — 2 kyH, t — 37 °C. 2 KyHHEeH
KeWiH  JakpUigap  OMOXMMHUSIIBIK — CBIHAK
JKOJAKTapblHIa TYPIIi-TYCTI KaTapiaplbl KOO
yuriH xosjganbuianel. MHkyOanus — 4 carar
(a9po0THI), t — 37 °C.
Hormxenepi TecikTepaeri OpTaHbIH TYCIHIH
e3repyiH eckepeni [5].

Lactobacillus  tektec  OakTepusuiapablH
reHoMablK JIHK-HBI oKmraymay ymria deHo,
xJ10podopM HEMEce XaoTpPONThI areHt
TyaHUJMH THOIMAT KOMETIMEH JKacyla JTU3UCl
dMiciH KOJIIaHAa/Ibl; JIeHaTypaTTaJIFaH
aKybI3/Iap MEH >KacyIIaJbIK OpraHeliaiapably
(dbparMeHTTEepiH aJIbIll TacTay >KOHE KEHIHHEH
taceiMamaaymbiaarel JJHK copOumsicer ymrin

neHTpudyramay  (HykieocopOIus  ofici).
Kyrannan KeHiH CcbIHaMaga Si02
TaChIMAJIIAYIIBICBIHIA CIHIpIJITeH JAHK

Kanajpl, OJIaH OJI dJroArusuIayibl OydepmeH
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HIBIFapbUIAIBL. Hyxiieocopouus onici
BIHFAMIIBI, TEXHOJOTUSIIBIK JKOHE  YJTIHI
Kylieiryre naibinay ymrid xapamasl (JHK-
copOyc-AM, UutepJlabCepsuc).

JHK 1 mn epitingigeri 10° MUKPOOTBIK
XKaCylIaHbIH OaKTEPUSJIBIK CYCHEH3USCHIHBIH
OITHKAJIBIK THIFBI3IBIFEI Ke3iHAe 12 cararThIK
MOJICHUETTEH IIbIFapbuIafbl. 1 M epiTiHAl
uentpudyrananaasl (3000 aitn/mun, 1 Mun);
100 mxn nentpudyrar JJHK okmaynay yurin
KOJI/1aHbUIaIbI. Kyprak, IO UIBII
KeNTIpUIreH mpernaparrap 1 M1 cTepuibil
JUCTWIIEHTeH cyna cyisurtbianel;  JIHK
okmaynay ymiH 100 Mk cycneH3us
KOJIJTaHBLIABI.

"IITHK-cop6-AM" KUBIHTBIFBIHBIH KYPaMBbI:
MM3AlMATIAUTBIH - epITIHAL, KYyy epiTiHici,
oMbOeban copOeHT, JIIIOIUsAFa apHAJFaH Te-
oydep.

JIuzuc 100 mxn kyaptypsl — 300 Mxa
Oypep (6m ryanmauaTHOumManar, 0,01 M
OATA, 20 MM nuTHOTpeEiTON); MHKYOAIUs —
65 °C, 10 mun. HykneocopOuuss — 25 MK
SiO2; copOeHTTI TYHABIPY — HEHTpHpyranay
(5000 aita/mun, 30 c); copbenTTi X)yy — 4M
GUSCN x 1 epitigzici, 3Tun coupti 6ap
oydpepmen (10 MM Tris-HCI, 50 mm NaCl, 50
% ontanomn) x 2. Tynbauns! kenrtipy — 65 °C, 10
muH. JIHK Omonusicel — 80 mxn 6ydep TE
(10mm Tris HCIl, Imm EDTA, pH — 8,0).
3eprrey Hotmxkenepi 1,5% araposnbl reib
a51eKTpoopes d1iCIMEH 3epTTENeTIH Yariiepai
Tajay *OJbIMEH €CKepliIel.

Cyt KBITITKBLITBI OaxkTepusIapbIHBIH
IITaMMJIAPBIH MOJICKYJTAJTBIK-T€HETUKAITBIK
coiikectenaipy pPHK-HbIH 16s axmaparThik
TeHIHIH T130€T1H aHBIKTAayFa HET13/1eNTeH.

[ITP xorora apHaFaH peakUUsUIBIK KOCIA:
10 mxn JTHK, 2 mxin 2dNTP, 2 mxn 6ydep TE,
1 MKI Typa koHe Kepi mpaiimepaeH, 10 Mk
IITP-xocma-2.

Kymeitry 6armapnamacel: reHoMasiK JIHK
JIEHATYPaLHSIChI 94 °C, 5 wuH;
npaiimepaepal  kyhaipy — 55 °C, 30 cek;
anonranus — 72 °C, 45 cek. 35 ammmuduxanuys
IUKIIBIHAH KEeH1H KOPBITBIHABI dJIOHTaus — 72
°C, 3 muH. 4 °C ke3inae cakray [6]. "Tepuux"
tunti Ammmdukarop (JAHK-rexnonorusinap,

Mackey).
Lactobacillus  Texktec  GaxTepusuiapibl
WHIMKanusulay ymiH 16s  ppHK  TeHiHe

KaTbICThBI €PCKIIC HpaﬁMepﬂep KOJIJaHbLJIaabl.
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MonekynanblK-TeHETUKAIBIK ~ 3epTTeylepae
Lactobacillus TEKTEC OakTepusiap bl
UHAMKanusuiay  ymiH casei/Y2, rham/Y2,

para/Y2, RAPD (Ward L.) Ton mpaiimepiep
KOJIJTAHBLIIBI [7]. ONMHUroHyKICOTUTI
npaiimepiiep  HoBocuOMpCK — KallaChIHIAFbl
"Cu02m3um" XKIIK-ga cunresneneni.
budunodakTepusIapIblH  TaKCOHOMHMSIIBIK

THICTLIITH MOJICKYJIAJIbIK-T€HETUKAJIBIK
Tanuay.
I[ITP (100 wMkJI) KOWFa apHalFaH

peakumsuiblk Kocna: 10 mxin 10XIITP 6ydep,
10 mxn kocna 2,5 mm XdNTPs, 4 mxn 50 MM
MgCI2, 300 ur remomapik JHK, 0,8 wmxn
dbepmeHT Tag-nonumepasa.

ONMUroHyKIeoTUATI MpaiiMepiep KOCTaHBIH
100 Mk ymria 20 MMOs KOHIIEHTpAIUsChIHA
KOCBUIA/IbI.

Kymetity 6armapmamacel: reHoMabik JTHK
JIEHATYPaLHSIChI 95 °C, 5 MHUH;
amrmuukanusaabiy, 30 mukiel: 94 °C, 1 muH
(nenarypanus), 60 °C, 1 MUH
(omuronyKI€OTHATEPI KyHuipy), 72 °C, 2
MUH (Ti30eKTi AJIOHTAUSANIAY);
(bparMeHTTEP1IH COHFBI dTOoHTanusIChI — 72 °C,
10 mun. Cakray — 4 °C ke3iHfe.

bubunobakrepusmapapiH TEri MEeH TYpPiH
unaukanusuiay ymin G-Bifida 1,2; Bibi-1,2
(Twmicinme):

g-Bifid-1 5'-CTCCTGGAAACGGGTGG-3'
g-Bifid-2 3'-GGTGTTCTTCCCGATATCTACA-5'
[ITP dparMenTiHiH KyTUIETiH Moiepl, Hykineotuarep — 549-563 m. H.
BiBIF-1 5-CCACATGATCGCATGTGATTG-3'
BiBIF-2 5'-CCGAAGGCTTGCTCCCAAA-3'
[ITP ¢pparmenTinig KyTieTiH MeIepi, HykiIeoTuaTep — 278 1. H.

AMIUTHKOHIAP arapo3/ibl reJbaeri
atekTpodope3deH  OemiHeml IKOHE ATHIUN
OpoMuIiIMEH OOsUTFaHHAH KeWiH OelHeneHedl
("SE-2"kenaeneH siekTpodopesre apHajIraH
Kamepa).

AMITTuKanus OHIMJICPIHIH
anekTpodopesi — 1,5-2 % arapo3abl rensb,
OpOMJIBI ATUAMIAIIH 5 WMKr/mut, Tpuc-
6opartel Oydepraik epitinai (0,089 M tpuc,
0,002 M BATA, pH-8,0). CerHamara 2,5 MK
Oydep (anmextpoarsl O6ydep, 50 % rauuepux
xkone 0,1 % OpomdeHon KeK) KOCBLIAIbI,
alinay yakbITel — 40 MUH.

Hormxenepmi BU3YaTH3aIUsIIAY
YIABTPAKYJITIH JKapPbIK, TOJIKBIH Y3bIHIBIFBI 254
oM (TCP-20 MC TpaHCHIUTYMUHATOPHI).
Anpmaran JIHK  ¢parmentrepinin  memmepi

AIIEKTPOOPETHKAIIBIK YTKBIPJIBIKTHI
MapKepiH JIHK ¢parmeHTTEpiMEH
CAITBICTBIPY apKBLIBI AHBIKTAJIABI
(100-1000 m.1).

JlakToOammuiaig AHTArOHUCTIK
KaThIHACTApBIH  3€pTT€y  YUIIH  CBIHAK

mraMaapbiH Oip yakeITTa Oipecin ecipyre
HETI3JIeNreH 9Jic KoiIaHbuLabl. benrim Oip
YaKbIT apaibIFbIHIA OapIIbIK JaKbUIIAPIBIH |
MJI ChIHAMajapbl alblHAJbl JKOHE THICTI
cyibuitynan keitin 0,1 Mi op mTamMm yuIiH
cenekTuBTI oprara ceOineni. llbHblasKTap
TEPMOCTATKA CaJIBIHBIN, WHKYOAIus/laH KehiH
KaJIbIITACKAaH KOJIOHHSITApIbIH CaHbl
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ecerTeleIl. XKacymra KYJIbTYypPachIHbIH
Ta3aJbIFBl OenTisli 6ip MHKPOOPTaHU3MAEPAiH
CEJIGKTHBTI  ©CylH  KamTamachl3  €TeTiH
CCJICKTHBTI OpTara KaiWita ce0y apKbUIBI
Tekcepiteni. byn Jkarmaiina  Ta3adbIKThIH
eJNIeMi — KaJbINTAaCKaH KOJIOHHSUIAPIBIH

OiprekTimiri [8].
Kymvic nomuorcenepi.
JlakToOaumIIAl TYPJiK COHKECTeHIIpYAiH

Herizi —  JakToOanmWwUIAH  KeMipcylap
bepmeHTTey KabineTi OoMbIHIIIA
OmoxuMMsUTBIK ~ Kacuerrepl.  Kitaccukanbik

MUKPOOUOJIOTUSIIBIK COMKECTEHIIPY CXEeMachl
KaHT anmacybiHa HerizaenreH. CyOcTpartap

rerepoepMeHTaTUBTI JKOHE
roMopepMeHTaTUBTI  JIaKTOOAlUIITAIapMEH
TJIUKOJIUTHKAJIBIK KOHE TOTBIKTBIPFBILI

neHTo30gocdar )K0oIbIMEH KONUBLTAbL.
XKymbic Oapeiceinna Lactobacillus — L.
acidophilus, L. casei TekTec OakTepusiiap

TYpJAEpiHIH  OUOXUMUSIIBIK  KaCHUETTEePIHIH
nepekrepi  ycelHbUIFAH., L.  rhamnosus.
Lactobacillus TEKTEC Oakrepusiap

MITAaMMJAPBIHBIH, ~ OMOXUMHSITBIK ~KAacHETTepl

RapID (bnoBurpym) TeCT-XKYHelepiH
KOJITaHy apKbUTbI aHBIKTAJIFaH.

ApabuHo3a, 1eJUI00H03, rajlakTosa,
JaKTO3a, MajbTO3a, MAaHHHWT, MaHHO3a,
Menubmnos3, padduHOo3a, CaIUIUH, caxaposa,
Tperaosa, KCHJI03a, copouT
ACCHUMMUJISIIUSACHIHBIH aTajraH
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JakToOauMIIanapMen Oipielt  peakuusiiapsl

Oaitkanmael (1-kecTe). JHepexkesaepre
CYHMEHCEK, L. rhamnosus — Oy
Oactankbiga L. casel kimi  Typi  OoJbIn

caHajaTtblH OakTepus, OipaKk T'€HETHKAIBIK
3epTTeyJIep OHBIH JKEKE TYp CKEHIH KOpPCETTi.
B. bifidum, L. acidophilus Typnepinin
nuddepeHnranusacel 0aKatabl.

L. casei, L. rhamnosus, L. paracasei
TYpJIepiHIH OMOXHMMMSUIBIK KacHEeTTepi yKcac,
Oyl Typli COWKeCTeHAIPYyIi KUBIHAATAIbI.
Lactobacillus TexTec GakTepusaapabIH Kbl

HKOHE TYPIIK UACHTU(DHUKAIUSACHIH
aHBIKTayAbIH OamaMa oMmici MOJICKYJIAJBIK-
FCHETHKAJIBIK cunarTaManapbl OOJIBIII
TaOBLIAIEL.

JHK nykiaeocopOUusIIbIK oiciieH OeiiHep
anJplHIa JIAKTOOAUMWUl  OaKTepUsIaphIHBIH
MTAMMJIAPbl KOHE KBIIMIKBUI CYT OHIMIHIH
m3ossatTapsl ("Komnanus @yaMactep Tpaiin"
XKILIC) JKYMBICTa 3EpTTEIIEH, Mrs
copraceiHaa ecipiiai (De Man et al.) 30 °C
TeMIeparypaga adpooThl.

Kecte 1. Lactobacillus TekTec 6akTepusiiapipiH OMOXUMUSIIBIK KacCHeTTepl

Typnep

Canuuus
ApabuHo3a
Copbur
Kcunosa

H | MaHHUT

B. bifidum

+ | Menu6no3a
H | Tperamnoza

L.acidophilus

+| 4| Paddunoza

L. casei

+ |+ |+ |+ | ['amakTo3a
+ |+ |+ |+ | JlakTo3a

L. rhamnosus

+ |+ |+ |+ |#| Lenmodnosa
+|+|+|+|+| MamsTO3a

+|+ [+

+ +

L. paracasei

+|+|+|+|+| Magnoza
+|+|+|+|+| Caxapoza

+|+|+]|+

+|+|+
1

+|+|+
1

+ |+ |+ |+ |+| DckynuH

EckepTy: «+» OH; «-» Tepic; «+» Oasy oH

16s pPHK reninen JIHK xymreiity kemneci

Karmainmapaa okyprizuini:  94°C, 3 wmuH;
45°C, 45 cex; 72°C, 1 wmun; 30 DUk
1 2 3 4 5 6 7 8 9 10

2 3 4 5 6 7 8 9 10

Kymeiity enimzmepi 2 % arapo3nusl Teibre
OoJrH/l.

1 2 3 456 7

8 9 10

b)

1 2 3456 7 8 9 10
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a) 1 L. casei

(casei/Y2, 290 m.m.);

2

L. paracasei (casei/Y2, 290 m.H.);

8, 9 — L. rhamnosus (rham/Y2, 290 m.u.); b) 1-10 L. rhamnosus (rham/Y2, 290 m.u.);
c) 2-10 L. paracasei (RP 850 m.1.); d) 1-10 L. rhamnosus (RD 550 m.H.)
Cypem 1. Lactobacillus eenoepinin IITP namuoiceciniy snekmpogopozpammacsl

IITP omicimen Lactobacillus
TUNITEY  YIIIH  HYKJICOTHUATEP
KOHCEPBAaTHUBTI JKOHE e3repMelii OeriMaepiH

TypJIepiH

Tiz0eriniy  Kymeity

anbin xypetin 16S pPHK reni KonmaHbLIaabl.
YIIiH Keneci npaitmepiiep
koipanbuiael (Ward L.):

- casei/Y2 5'-TGCACTGAGATTCGACTTAA-3' Lact. casei 16S;
-rham/Y2 5TGCATCTTGATTTAATTTTG-3'Lact. rhamnosus 16S;
- para/Y2 5'-CACCGAGATTCAACATGG-3'Lact. paracasei 16S;

- RP 5'-CAGCACCCAC-5 RAPD primer.

RAPD mnpaiimepi canbICTBIpy YIIIH HaKThI

KYILIEHTY dbparMeHTTepiHIH 00JTyBIMEH
Lactobacillus TYpAEpiH aHBIKTay/a
KOJIJTAaHBLIAIbI.

Casei/Y2, rham/Y2, para/Y?2 npaiimepinepin
Oynannactelpy ke3inge 16S pPHK 6ap L.
casei, L. rhamnosus, L.  paracasei
dparmenTTepi  mamamen 290 mH. 9op
mraMMHaH KymredTiiai (1-cypert, a,b).

RAPD mnpaiimepi 6ap I1TP (RP) xe3inge L.
paracasei, L. rhamnosus 1mrtamaapbIiHbIH
epekiie Kymelty Oemiktepi Kapannel. L.
paracasei koHe L. rhamnosus  TBIFBI3
0aliJIaHBICTBI TYpPJIEPl CapallaHFaH; aJbIHFaH
AMIUTMKOHJIAPJIBIH ~ ©JIIeMICpl  COWKECiHIIe
850, 550 m.H. KypaubI.

L. paracasei  peTiHAEe  aHBIKTAJIFaH
ammukonnapaa RAPD 850 m.H. ¢parmenti
6ap (2-10 sxomakrap, l-cyper, c¢), am L.
rhamnosus mramaapeiaga 550 m.H. RAPD
¢dparmenTi 6ap (1-10 sxomakrap, 1-cyper, d)

CaxaponuTUKanbIK OeJIcCeHIITIKKE
HET137eNTeH COUKECTEHIIPYAIH KIaCCUKAIIBIK

OMOXUMUSNIBIK  oficiMeH  anblHFaH L.
acidophilus L. casei, L. rhamnosus, L.
paracasel TYpJIepiH aHBIKTAy HOTHXKeJepi
[ITP-mMen cambicThippuianel. L. casei, L.

rhamnosus, L. paracasei xarmaiteiga I1TP
KOMETIMEH aJIbIHFaH MAJIIMETTEp 3epTTeNeTiH
mTaMMIapJblH TaKCOHOMUSUJIBIK KaFJaibIH

HaKThUIayFa MYMKIHIIK oepeni.
MornekynanblK-TeHeTHKATBIK omic
KJIACCUKAJIBIK OMOXUMMUSIIBIK JMICTIH
©3TeprilTiriH ecKepe OTBIPBIII,

JaKTOOANMIUTANAPABl AHBIKTAY YIIH KYHIIBI
KOCBIMIIIA OO0JIBIN TaObLIAIbI.

MynbTHOMOTHKTEPAI ~ >Kacay  Ke3lHJe
JakTOOAUMIIANApABIH  oNapasl  Oipre ecipy
Ke31HJle HHTePCTaMMAJIBIK ©3apa dPEeKeTTeCyiH
3epTTey KaKerT.
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Nunukatopnelk  mramaap periage Chr
enmipren "Lactobacillus acidophilus LA-5"

NpoOMOTHK  Tpemaparrapbl  KOJJAHBLIIBI.
Hansen, Lactobacillus casei DN-114 001
(Actimel, DanActive) Danone/Dannon,

Lactobacillus rhamnosus ATCC 53013 (LGG)
Valio wmirapran. Lactobacillus acidophilus
LA-5 JaKTOOAKTEePUHIHIH KypaMbIHa
Lactobacillus acidophilus LA-5 «kipeni, kem
nerenye 2x10° — 4x10° m.k. Actimel KYpaMbI
Lactobacillus casei DN-114 001, Lactobacillus
rhamnosus ATCC 53013 (LGG) Valio
eHipiciHiH 6ip mo3ana xeM gerenae 107 m. k.
KYpau/ibl.

AHTaroHuCTIK OEJCEHIUTIKTI 3epTTey YIIiH
TIKEJIEH aHTaroHW3M (apajiac MOJACHHET) 9ici
KOJIJAHBUI/IBL. 3epTTeneTin [ITaMM-
npoaytentTid 1,0 M (107 cyiibuity) 10,0 M
xaptbuiail cyiiblk MPC-4 opTacbiHa eHri3iiil.
Nupukaropaslk  gaksuigap 10"-nen 0,1 wmi
Menmepinae eHrizuigl. CylblK  KOPEKTIK
OopTafia ecCipiireH KYHAETIKTI JaKbUl THIFbI3
KOPEKTIK OpTaHbIH OeTiHe KOJIaHBUIIBI.
Lactobacillus anbIKTay *oHE CaHIBIK €CErKe
any yuris 0,1 mut cycniensus 12 carat keiiH, aji
24 caraTTaH KeWiH YycaK MaJJablH ThIFbI3
KOPEKTIK OpTachIHa CeOLI/Il.

Apanac nakpUiiaH yariiepai cedy kesiHue
12 caraTTaH KeliH OapIbIK
naktobaktepusmapaee  108-10°  KOE/mn
JKakchl ocyl Oaikannael. KyHi OoibI OapibiK
ceiHaManapiaa L. rhamnosus mramMMaapbl
TOXKIpuOen npobupkanapaa ece oepmi, Oy L.
acidophilus sxome L. casei xarmaiibiHga
Oaitkammasel. Kocamap sl mHKyOAusay by
24 carateiHaH kediH L. acidophilus xone L.
casei 106 KOE/mMn-nmen a3 KOHIIEHTpaiusiga

OaKanbl.
Lactobacillus  Textec  OaktepusuiapablH
IPOOHOTHKAIIBIK IITaMIapbIHBIH e3apa
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Oaiinanbicel L. acidophilus L. casei mramaapsl
ouocoiikec ekenin kepcerti. L. rhamnosus
IITAMMBI KYIITI aQHTarOHWCTIK OEICEeHIUTIKTI
kepcereni, L. acidophilus L. casei
HITaMAapblHa KATThI 3Cep eTeIi.
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Hoenmuguxkauua 6axmepuii pooa
Lactobacillus

Annomauus

Muxpoopeanuzmer  pooa  Lactobacillus
obraoarom AHMA2OHUCTNIUYECKOU
AKMUBHOCTBIO NO OMHOUEHUIO K NAMO2EHHbIM
MUKDPOOP2AHUZMAM u BbINOHSIOM
UMMYHOMOOYIUPYIOWYIO @ynxyuio.
Tonooxxcumenvhoe erusnue 1aKmobayuIl Ha
300p06be uenoeKka 00bACHAEm UX AKMUBHOE
UCNONBb308aHUE 8 NPOOUOMUKAX. AKMYATbHBIM
80NPOCOM ABNIAEMCS NOJIYUEHUe HOBbIX OAHHbIX
0 OUONI02UYECKUX CBOUCMEAX U MOJIEKVIAPHO-
2eHemu4ecKoll  Cmpykmype — 1aKmooayuil,
cozoanue HOBbIX npoouoOmuYeckKux
npenapamoé Ha UxX OCHO8e C NOMOUbBIO
MOOUPUYUPOBAHHBIX no0x0008 K
KYIbMUBUPOBAHUIO. Pe3ynomamui

onpedenenus 6udos L. acidophilus L. casei, L.

rhamnosus, L. paracasei, nonyuennvle
KAACCUYecKuM  OUOXUMUYECKUM — MemoOoM
uoenmugpuxayuu Ha OCHOBe
caxapoaumu4eckou aKmueHocmu,
3ampyousuue nposedeHue 8100801
udenmuguxayuu, CONOCMAasUMbl c
MONEKYNISAPHO-2EHEMUUEeCKUM —~ Memooom. B
cnywae ¢ L. casel, L. rhamnosus, L.
paracasei, OaHHble NOyYeHHbLE c

ucnoavsosanuem I[P, noszgonaiom ymounums
MAKCOHOMUYECKOE NOJIONCEHUE UCCNe0YeMbLX
UWmMammos.

Knroueevle cnosa: muxpoopeanuzmvl pooa
Lactobacillus, npobuomuxu, oOuoxumuyeckas
uoenmuguxayus, evioenenue JJTHK, IT1[P.

Identification of bacteria of the genus
Lactobacillus

Summary

Microorganisms of the genus Lactobacillus
have antagonistic activity against pathogenic
microorganisms and perform an
immunomodulatory function. The beneficial
effects of lactobacilli on human health have
led to their widespread use in probiotics. An
urgent issue is to gain new knowledge about
the biological properties and molecular
genetic structure of lactobacilli, to create new
probiotic drugs based on them using different
methodological approaches to cultivation.

Results of species identification of L.
acidophilus L. casei, L. rhamnosus, L.
paracasei obtained by the classical

biochemical identification method based on
saccharolytic activity, which makes it difficult
to carry out species identification, are
comparable to the molecular genetic method.
In the case of L. casei, L. rhamnosus, and L.
paracasei, the data obtained using PCR allow
us to clarify the taxonomic position of the
studied strains.

Key words: microorganisms of the genus
Lactobacillus, probiotics, DNA isolation,
biochemical identification, PCR.
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THE STRUCTURE OF MURINE RODENTS' COMMUNITIES DWELLING IN
TERRITORY OF THE GOMEL REGION

D.V. Potapov, A.V. Gulakov
Gomel state university named after Francis Skorina, Gomel, Belarus

Summary

In work the data about frame of
assemblages the murine rodents' dwelling in
terrain of the Gomel area of Byelorussia is
presented. A specific diversity is defined and
the basic are removed morphometric
measurements from the captured animals. It is
shown that surveyed fields possess a constant
species composition with a trace amount of
predominant species that specifies in stability
and stability of assemblages murine rodents' in
the surveyed terrains. Indexes of specific
frame characterize assemblage
mikromammalii the Chenkovsky forest area as
assemblage with a low specific diversity and
sufficient degree of formation. It is necessary
to pay attention to constant augmentation of
number bank vole in surveyed field.

Key words: murine rodents', a specific
diversity, morphometric indexes, parameters’
of a biological diversity.

Mouse-like rodents are the collective name
for small harmful rodents of the family

Hamster-like  (Cricetidae) and  mouse
(Muridae) from the order of rodents
(Rodentia), numbering more than 2000

species. This is the largest group of rodents,
distributed almost throughout the globe. Most
species of these families are small animals
living in burrows. The food is mainly plant-
based; some species sometimes eat small
animals, such as insects. It is characterized by
great fecundity and early puberty. Under
favorable conditions, some species can
reproduce throughout the year. The number
can fluctuate sharply, increasing during
periods of mass breeding 100-200 times.
Better than other mammals, mouse-like
rodents tolerate adverse environmental
influences. [1-7].

In the conditions of Belarus, the following
main species are found - bank vole, field vole,
common vole, forest mouse, field mouse,
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yellow-necked mouse, forest mouse, some
synanthropic species: house mouse, gray and
black rat [3-6, 8-12].

During the growing season, mouse-like
rodents damage all crops, especially grain
crops and crops of perennial grasses. In winter,
they eat up seedlings of winter crops, eat up
bark and tree roots in gardens, nurseries,
forests, forest belts, make huge stocks of seeds
of tree crops. On pastures and hayfields,
mouse-like rodents destroy valuable fodder
plants. Settling in residential buildings, in
warehouses and  storages, spoil food,
containers and the buildings themselves. In
addition, many of them are carriers of
pathogens of various infectious and invasive
diseases of humans and domestic animals. [2,
4-7, 12-14].

Thus, the study of the species composition
and biological diversity of mouse rodents and
the identification of their habitats and,
therefore, reservations in the summer, near
settlements allow us to predict the overall
degree of harmfulness of this group of animals
in a particular area [15-18].

The main object of research was the mouse-
like rodents that live in the Gomel region of
the Republic of Belarus.

The studies were conducted on the territory
of the Chenkovsky forestry in the Gomel
region in the summer during 2013—2014 on
three different biotopes:

1 Mixed forest (Chenkovskoye lesnichestvo
in the vicinity of the Chenki agrobiostation):
forest-forming species — pine, average tree
height 15-20 m, the highest 1-1.5 m higher.
The age of the stand is 50-60 years. The
average trunk diameter is 20-25 cm. Birch is
rare. The crown density is about 20%. The
undergrowth is thick. The following plant
species prevail: brittle buckthorn, mountain
ash, warty euonymus, European euonymus,
hornbeam, elm, hazel, oak, and maple are
single. Shrubs and shrubs are represented by
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raspberries, blackberries, blueberries (about
70%). The grass-shrub layer is expressed as
separate sites - 10%. Of this cover, 8% are
sheep fescue, small sorrel, false sheep fescue,
hairy hawk. Moss cover was represented by
two species: Schreber moss and centipede
dicranium.

2 Agricultural field (bordering a mixed
forest in the vicinity of the Chenki
agrobiostation) is located 150 meters from the
Sozh River and borders a mixed forest. Grass
stand aspect: grayish green. Inflorescences of
dominants give a grayish tone: narrow-leaved
bluegrass, red fescue. Projective coverage
60—65%. Veronica spikelet, Borbash clove,
horned lamb, plowed clover, silver cinquefoil
and others are found singly. Soil coverage is
100%.

3 Anthropogenic site (near the summer
village in the vicinity of the Chenki
agrobiostation) - the area is the outskirts of the
summer village, in connection with which, the
territory feels a large anthropogenic load,
expressed in trampling, water erosion of soils,
piles of construction and household waste.

The calculation of the number of mouse-
like rodents was carried out by catching
special traps. Hero-type traps (crushers,
crackers) are used as fishing gear. Slices of
brown bread fried in vegetable oil served as
standard bait. Traps were exposed in lines of
25 pieces each, at a distance of 5 m from each
other. Checking the lines was carried out early
in the morning. Catching was carried out for
four days (regardless of the results of the
catches). Thus, one accounting line is
equivalent to 100 traps per day, which is the
main quantitative indicator for this type of
accounting.

To determine the species of captured mouse
rodents without preparation, determinants
were used to allow this to be done. [11, 15-17].

During the study, the parameters of
biological diversity [19] of micromammal

communities in the studied biotopes were
studied:

Community
(Shannon Index):

H’ =-Y(ni/N) log(ni/N) (1)

Where nj — number of individuals i; N —
total number of individuals of all species in the
community.

Dominance Concentration Index (Simpson
Index):

D =Y (ni/Ny 2)

Where nj — number of individuals i; N —
total number of individuals of all species in the
community.

The uniformity of species in the community
(Pielu index):

e=H/InS 3)

Where H” — Shannon index, S — number of
species in the community.

The coefficient of faunistic similarity of
communities (Jacquard coefficient):

Kg=C/((A+B)-C) 4)

Where A — number of species in the 1st
community, B — number of species in the 2nd
community, C — the number of species
common to both communities.

Studies were conducted on the three
biotopes indicated in the summer during 2013.
During the research period, 120 trap days were
worked out.

Table 1 presents the species composition,
relative abundance, and diversity parameters
of micromammal communities in 2013
according to the biotopes on which the studies
were carried out. In total for this period of
research 42 individuals of mouse-like rodents
were captured. The captured animals belonged
to the following four species: the bank vole
(Clethrionomys glareolus), the striped field
mouse (Apodemus agrarius), the house mouse
(Mus musculus), the Ural field mouse
(Apodemus uralensis).

Information Diversity

Table 1. Parameters of biological diversity of mouse-rodent communities in 2013 (percent)

Stacionar
Species )
P Mixed forest C/x none Anthraorréggemc
the bank vole
(Clethrionomys glareolus) 76,5 25,0 0
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the striped field mouse 0 75.0 100
(Apodemus agrarius)
the house mouse
(Apodemus uralensis) 235 0 0
the Ural field mouse 0 0 90,0
(Mus musculus)
Total individuals, pcs. 17 12 13
Total species, pcs. 2 2 2
Information Diversity, N ’, rel. units
0,088 0,090 0,032
Piel uniformity, e, rel. units 0,030 0,036 0,013
The Simpson Index, D, Rel. units 0,580 0,520 0,850
The most common during the research was  stations.

the species of the bank vole (Clethrionomys
glareolus) - a widespread and numerous
species of voles in Belarus, although it is an
indigenous forest species, it also easily
develops territories bearing anthropogenic
pressure. So in 2013, 42 micromammalies
were caught, of which the red-headed forest
vole accounted for 38% of the total number of
caught individuals.

The presence of a forest vole on the biotope
of the agricultural field is explained by the
ecotone of this station with mixed forest. This
site does not differ in great species diversity,
since all the caught individuals belong to two
species - the the bank vole (25%) and the field
mouse (75%). In this biotope, the number of
animals caught is the lowest, since there are no
natural and artificial shelters in the territory, as
well as a weak food supply, especially in early
summer. And the captured species - the the
bank vole and the field mouse - may well be
found on other biotopes bordering their main
habitat, since it has long been noticed that
animals prefer to live on the borders of various

In the biotope, an anthropogenic site
located near the summer cottage in the vicinity
of the Chenki agrobiostation showed a
synanthropic species - a house mouse (90%),
accompanying human habitation, and also a
field mouse (10%).

The obtained indicators of informational
diversity (up to 0.09) indicate a low species
diversity of the mouse-like  rodent
communities in the studied stations. Low
species evenness indices (up to 0.036) indicate

a sufficient degree of formation of
micromammal communities in the studied
biotopes. High concentration indices of

dominance (up to 0.85) indicate a small
number of dominant species, which is a
consequence of the dominance of the the bank
vole in the examined hospitals.

Morphometric measurements were taken
from all captured individuals. Table 2 shows
the average values of the morphometric
parameters of captured mouse rodents.

Table 2. The average values of the morphometric parameters of mouse rodents for 2013 (in

millimeters)

Species X + mX

Body length

. Ear height Rear foot
Tail Iength X £ mx length
X £ mx _ _
X £ mx
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(Clethﬁ?jnk;i;‘;‘gifmolus) 92,144,75 42,2+3.50 5.06£0,27 150,60
the striped field mouse 8344 35 7454320 | 4258032 1340.80
(Apodemus agrarius)
( Agc‘)%gmsseu':‘;zfgis) 912,60 42+4.10 444027 13,20,50
the Ural field mouse 87.243.50 73.143,08 12,5+0,78 12,641 .21
(Mus musculus)

As can be seen from the data presented in
table 2, the main morphometric indices of
captured micromammals  correspond  to
published data, which may indirectly indicate
the stability of mouse rodent populations in the
studied stations.

Using the coefficient of species similarity
of communities (Jacquard coefficient), it is
possible to determine how much the
communities of mouse-like rodents from
different biotopes are similar in terms of
species composition (table 3).

Table 3. Species similarity of mouse-like
rodent communities from different biotopes
for 2013, rel. units

Biotopes .
Agric Anthrop
ultural ogenic area
field g
Mixed 0,36 0
forest

Agricult 0,
ural field 36

Anthrop 0
ogenic area

As can be seen from the data given in table
3, the greatest similarity in the species
composition of mouse rodents is observed
between the biotopes of the agricultural field
and the anthropogenic area in the vicinity of
the Chenki agrobiostation (0.42 rel. Units).
This is explained by the similar environmental
conditions in these hospitals: a wide variety of
shelters of natural and artificial origin, the
presence of feed of natural and anthropogenic
origin (in the field these are seeds, fruits, plant
phytomass, and food waste on the territory
along the dachas). There is a low similarity
between the biotope of the mixed forest and
other biotopes - from 0 to 0.36 rel. units
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Research continued on these three biotopes
and in the summer during 2014. During the
research period, 786 trap days were worked
out. Table 4 shows the species composition
and the relative abundance of micromammals
in the biotopes on which the studies were
carried out. The captured mouse rodents were
classified according to a systematic position
into five species: the bank vole (Clethrionomys
glareolus), the striped field mouse (Apodemus
agrarius), the house mouse (Mus musculus),
the  yellow-necked mouse (Apodemus
flavicollis), and the common vole (Microtus
arval. The most widespread species during the
study was the species of the bank vole
(Clethrionomys glareolus). So in 2014, 60
micromammalies were caught, of which the
the bank vole makes up 51.7% of the total
number of caught individuals.

The results obtained indicate that the most
widespread and dominant species in the
studied stations is the the bank vole . This can
be explained by the fact that the living
conditions in the forests of this type are
optimal for the bank vole. In natural forest
biogeocenoses, the main diet of rodents
consists of seeds of trees or shrubs, lush
herbaceous vegetation, bark and roots, berries
and mushrooms. The food spectra of the
background species overlap to some extent, in
particular, this applies to forest mice and red
voles. Red vole as a consumer of seeds of
conifers and herbaceous plants is the main
competitor of mice in forest biocenoses. The
green parts of plants, fruits and bark are used
in food to a greater extent voles than other
rodents. Based on this, an increase in the
number of the bank vole s may eventually
bring damage to the state of forest stands in
the study area.




Table 4. Parameters of the biological diversity of the communities of mouse rodents in 2014

(in percent)

Stacionar
B -
A Mixed forest Agricultural field Anthropogenic
area
the bank vole
(Clethrionomys glareolus) 8338 313 0
the striped field mouse
(Apodemus agrarius) 0 50,0 0
the yellow-neckeq mouse (Apodemus 16,2 0 0
flavicollis)
the house mouse (Mus musculus) 0 0 30,8
The common vole
(Microtus arvalis) 0 188 69,2
Total individuals, pcs. 31 16 13
Total species, pcs. 2 3 2
Information Diversity, N ’, rel. units
0,063 0,150 0,110
Piel uniformity, e, rel. units
0,018 0,054 0,042
The Simpson Index, D, Rel. units 0,691 0,250 0,473
This biotope is characterized by great diversity of mouse-like rodent communities in

species diversity, since all the caught
individuals belong to three species - the the
bank vole (31.3%), field mouse (50.0%), and
common  vole (18.8%). Only 16
micromammalies were caught on this biotope,
since in the conditions of this station there are
no natural and artificial shelters, as well as a
relatively weak food supply. On the biotope of
the anthropogenic area near the cottage village
in the vicinity of the Chenki agrobiostation, a
synanthropic species is found - a house mouse
(30.8%), accompanying human habitation, as
well as an ordinary vole (69.2%).

The obtained indicators of informational
diversity (up to 0.150) indicate a low species

the studied stations. Low species evenness
indices (up to 0.054) indicate a sufficient
degree  of  micromammaly  community
formation in the studied biotopes. High
concentration indices of dominance (up to
0.691) indicate a small number of dominant
species, which is a consequence of the
dominance of the the bank vole in the studied
stations.

As in 2013, morphometric measurements
were taken from all captured individuals.
Table 5 shows the average values of
morphometric parameters taken from captured
mouse-like rodents.

Table 5. Average values of morphometric parameters of mouse rodents for 2014 (in

millimeters)
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Body Ierpth Tail Iength Ear helg_ht Rear foot length
Bun X + mXx X £ mx X £ mX -
X £ mx
The bank vole 8754475 39,343.50 6,02£0,27 15,520.60
(Clethrionomys glareolus)
The striped field mouse 103,6+3,30 102,442,20 130,32 23,240,80
(Apodemus agrarius)
The yellow-necked mouse 84,25+2,60 47 344,10 5,6+0,27 14,8+0,50
(Apodemus flavicollis)
The house mouse (Mus 81,7+3,50 68,3+3,08 7,25+0,78 12,7541,30
musculus)
The common vole 90,8+3,70 43,7+2,80 5,4+0,36 13,240,80
(Microtus arvalis)

Based on our studies, we can draw the
following conclusion: since all morphometric
indicators correspond to published data, this
may indirectly indicate the stability of mouse-
like rodent populations in the studied stations.

Using the coefficient of species similarity
of the communities (Jacquard coefficient), it
was possible to determine how much the
communities of mouse-like rodents from
different biotopes are similar in terms of
species ~ composition.  The  calculated
parameters are listed in table 6.

Table 6. Species similarity of mouse-like
rodent communities from different biotopes in
2014, rel. units

M Agric Anthrop
Biotopes ixed u_IturaI ogenic area
fores | field
t
Mixed 0,22 0
forest

Agricult

ural field 22
Anthrop 0
ogenic area

The greatest similarity in the species
composition of mouse rodents is observed
between the biotopes of the agricultural field
and the anthropogenic area (0.36 rel. Units).
This is due to the similar environmental
conditions of these hospitals: a wide variety of
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shelters of natural and artificial origin, as well
as the availability of feed.

There is a low similarity between the
biotopes of the mixed forest and the
agricultural field - 0.22 rel. units No common
species were caught on the biotopes of the
mixed forest and the anthropogenic area,
therefore there are no similarities between
these stations.

Thus, as a result of studies of mouse-like
rodent communities in some areas of the
Chenkovsky forestry, the following can be
noted:

1 As a result of studies of mouse rodent
communities for the period 2013-2014. 102
individuals belonging to 6 species were
captured: the bank vole  (Clethrionomys
glareolus), common vole (Microtus arvalis),
field mouse (Apodemus agrarius), house
mouse (Mus musculus), forest mouse
(Apodemus uralensis), yellow-necked mouse
(Apodemus flavicollis).

2 Over the period of research in 2013, the
dominant species was the the bank vole , the
abundance of which is 38% of the total
number of caught individuals. Subdominants
were field mouse - 23.8% and house mouse -
28.6% of the total number of caught
specimens. Forest mouse with a share of only
9.6% was a reference species.

3 In 2014, the forest vole remained the
dominant species, the abundance of which
amounted to 51.7% of the total number of
caught individuals. The field mouse and the
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common vole with shares of 13.3% and 20%,
respectively, were subdominant species, and
the house mouse (6.6%) and the yellow-
necked mouse (8.3%) were reference species.
4 The surveyed stations have a constant
species composition with a small number of
dominant species, which indicates the stability
and sustainability of mouse-like rodent
communities in the surveyed territories. The
indicators of the species structure characterize
the micromammal community of Chenkovsky
forestry as a community with low species
diversity and a sufficient degree of formation.
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T'omens ayoanvinviy aymazvinoa
MeKeHOeUmin moululKan mapizoi
Kemipziuimep KayblMOacmbl2blHbLH
KYpbliibiMbl

Anoamna

Kymvicma benapyco Pecnybnuxacuot
Tomenv ayoanvt meppumopusicolHoa mipuinix
ememiH MbIUKAHMIPI30] Kemipeiuimep
KO2aMOACMbIebIHbIY — KYPbLIbIMbL  MYpPajibl
Manimemmep bepineen. Aynanzan
AHCAHyaprapovly  Mypiaik — anyaw — mypariniei
AHbIKMANLIN, — Hezisei  MOpGHOMEempUsIbIK
onwemoepi anvinovl. Texkcepineen cmayusnap
mypiepoiy KYpPaMblHblY MYPaKmvl eKeHOI2iH,
bacvlm mypaepoiy a3 canvl Oap eKeHiH
Kepcemin, zepmmeyee al2aH Meppumopusoa
MbIUKAHMAPIZ0L Kemipeiuimep
K02aMOACMbleblHbIHMYPAKMbLIbIbL MeH
OIpKaANLINMbLILIRLIH Kepcemeoi. Typnix
KYpulabim Kepcemkiumepi Yenkoeckuu opman
Wapyaublibl2blHOA MUKPOMAMMATUANAD
K02AMOACMbIbIHbIY MYPIIK alyan Mypainiei
memen  JCoHe  aumapivikmai — OeHeelloe
KaNbINMACKaHvlH  cunammaiiovl. Texkcepineen
CMayuAnapoa HupeH mokaimicmep CamblHbly
YHeMi ecyine Ha3ap ayoapeaH HCoH.

Tyuinoi  ce3dep.  mvliwkan  mapizoi
Kemipeiwumep, mypaepOiy aiyan mypainiei,
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MoppomempusnvlK Kepcemxiwmep,
OUONO2UANBIK AYaH MYPAILIK napamempiepi.

Cmpykmypa cooduiecme moluie8uOHbIX
2PbI3YHO8, 00UMAIOWUX HA MEPPUMOPU
TI'omenwvckozo paiiona

Annomauus
npeocmasieHvl
cmpykmype coobwecms MbIUEBUOHBIX
2PbIZYHO8,  OOUMAIOWUX HA  Meppumopuu
Tomenvckoeo paviona Pecnyonuxu benapyce.
Onpedeneno 6udosoe pazHoobpaszue u CHAMbl
OCHOBHble MopgomempuyecKue npomepsvl ¢
omnoenennvlx ocugomuuvlx. Illokasano, umo
0bcnedosamnmvie cmayuu obnaoarom
NOCMOSIHHbIM 8UOOBbIM COCMABOM C MATbIM

B pabome oanHvle O
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Koiuvyecnieom OOMuHupyiomux 61/1606, umo
yKasvleaem Ha CMadUILHOCHb u
ycmoimueocmb 60061/0;607’116 MbIULEBUOHBIX

2PbI3YHO8 HA 00CNIe008AHHLIX MePPUMOPUSIX.
Ioxazamenu 8100801 CMpPYKmMypbl
xapakmepusyom coobujecmeo
MUKpomammanuti 4YeHKo8ckoeo JniecHuuecmea
Kak  coobwjecmeo ¢  HUSKUM  BUOOBLIM
pazHoobpaszuem u 00CMAMOYHOU CMeENeHblo
cghopmuposannocmu. Cnedyem  obpamums
BHUMAHUe HA  NOCMOAHHOE  Y8eludeHue
YuCcieHHOCmu pbloicell none6KuU 8
00CN1e0068aHHBIX CIMAYUSX.

Knrwouesvie cnosa: mvluiesuonvie pbi3yHbl,
8Ud080€e pazHoobpasue, MopgomempuyecKue
nokazamenu, napamempuvl  OUOLOSUUECKO2O
paszHoobpasus.
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«KA3AKCTAHHBIH BUOJIOTUAJIBIK FBIJIBIM/JIAPBD» ’KYPHAJIBIHBIH
ABTOPJIAPBIHA APHAJIT'AH EPEXEJIEP

«Ka3akcTaHHbIH =~ OUONOTHSUIBIK ~ FBUIBIMIApPBD)  KypHAlbl —  OWMOJOTHSUIBIK — JKOHE
HKOJIOTHSUIBIK MOCEJeNep/li, COH/Aai-aK KOpIIaFraH OpTaHbl KOpPFay >XKoHE OHMOJOTHSIBIK OuTiM
Oepy MocernenepiHn KaMTUTBIH FBUIBIMUA OachUIbIM. JKypHan keneci OediMIepIeH TYpajbl: agam
AQHATOMUSCHI JKOHE (PU3HUOJIOTHSICHI, OMOJIOTUSIIBIK OiiM, OMOTeXHONOTHs, OOTaHWKA, TCHETHKA
YKOHE MOJIEKYJIANIBIK OMOJIOTHSI, 300JI0TUsI, MUKPOOHOJIOTHS KOHE BUPYCOJIOTHS, MAJI€OHTOIOTHS,
Napa3uTOJIOTHSI, IUTOJIOTUS JKOHE TUCTOJIOTUS, SKOJIOTHS.

Kypuan xpuibiHa 4 per wIbIFaigbl. PemakiusuiblK ankanblH Mytienepi KasakcTaHHBIH,
YKAKBIH JKOHE aJIbIC METENACPAIH ONT1I FaIbIMIApbl OOJIBIN TaObLIA b

/KypHanra skapusijiay yiuniH OeplleTiH MaKajJajJap KaTaH Typjie KeJeci TapMaKrapra
calikec pecimjieayi THic:

— Makana Ka3ak, OpbIC HeMece aFbUIIIBIH TUIEPIH/IE YChIHBUIFaH.

— 3eprrey canacel «Ka3akcTaHHBIH OMOJOTHSUIBIK FHUIBIMIAPBD KypHaJIbIHA COHKEC OOyBI
Kepex.

— Xypnan 6acka 6aceIBIMAApAa )KapHsUIAHFAH MaKalalap bl KapusiaMaiibl.

— JKypnanra annatnanapiabl, KOJJaHbUIFAH ofieOueTTep Ti30eKTep/i, KecTenepai, CypeTTepai
KOCa aJiFaHjia, >Kajmbl KejieMi 7 OeTTeH KeM eMec koHe 15 OeTTeH acmalThiH Makayajiap
kKaObu1mananpl. Makama Motini «Windows ymin Microsoft Office Word (97, 2000, 2007,
2010)» moaTiHaiK penakTopeiHaa (Kerib — 12 myHKT, rapautypa — Times New Roman (opsic
JKoHE arbLIIIBIH TiAepi yiriH), KZ Times New Roman (ka3ak Tiji yiriH), Oip »KoJapajibiK
MHTEPBAIBIMEH, OCTTiH OapJIBIK JKaFbIHAH 2 CM. OPBIHJIAITYHI THIC.

— FeuteiMu 1opeskeci KOK aBTOpiap YIIH MakKaiara FhUIBIM JOKTOPBI HEMeCe KaHIUIaThIHbIH
peneH3usICbIMEH Oipre xibepinyi THic.

MakaJja KaMTybl THiC:

1. Makana opHajacThIpbLIaThIH 06JIIMHIH aTaybl;

FTAXP (fbUlbIMU-TEXHUKAJBIK aKIAPaTTHIH XaJbIKAPAIBbIK pyOPHUKATOPHI);

3. MakananblH Ka3ak, OpbIC, aFbUIIIBIH TUIIEpiHAC aTaybl: 12 ce3/ieH apThIK emec, Keriib — 12
NYHKT, TapHuTypa — Times New Roman (opbIc koHEe aFbUIIbIH Tijaepi yiiH), KZ Times
New Roman (ka3ak TiJ1 yIIiH), KaJiblH mpudTieH, ad3ai meHTpiaeHreH (YIriHi KapaHbi3);

4. ABTop(-j1ap) AbIH aThI-KOHI MEH Teri Ka3akK, OpbIC )KOHE aFbUIIIBIH TiIAEpiHe: KeTib-12
NYHKT, rapautypa — Times New Roman (opsic xoHe arbuambH TUAepl yiriH), KZ Times
New Roman (ka3ax T YIIiH), KalblH Ipu@THIeH, ad3all opTaablKTaHFaH (YITiHI KapaHbl3);

5. ABTOpAbIH (-apabIH) )KYMBIC (OKY) OpHBIHBIH aduananuscel (peravii MeH Jaya3bIMbIH
KepceTnei), Kana, el Kerb — 12 myHKT, rapautypa — Times New Roman (opsic xoHe
arpulIBIH TULAEpl yuIiH), KZ Times New Roman (ka3zak Tum yUIiH), KaJblH IpUGTICH
emec, ab3all eHTpeHTeH (YITiHI KapaHsbI3);

6. AngaTma — FBUIBIMA MaKaJlaHBIH MaKcaTbl, Ma3MyHBI, Typi, (opmacel xoHe Oacka
epeKIIeNiKTepl TYPFBICBIHAH KbICKAllla CHMaTTamachl. AHJATna 3epTTey Typajbl Herisri
aKmapaTThl KAMTUTHIH COWJIEMHEH OacTajajbl, COJaH KEWiH >KYMBICTBIH KBICKAIlla erKeii-
Terkeii, MaKcaTTapbl MEH 9JIICTEPI (erep Makaia 9/iicTepre HeMece TeXHUKara OarbITTallFaH
xKarjaiaa) xone TyHinaepal. CoHFbI ceiiemMzie OKbIpMaHAApAbl TYCIHY YIIIH KOJ >KE€TIMI1
00J1aThIH KOPBITHIH/IBI a3y KepeK. AHIATIa Ka3aK, OPbIC )KOHE aFbUIIIBIH TUIAEPIHIE: KEeTJb
— 12 nynkT, rapuutypa — Times New Roman (opsic koHE aFrbUIILIBIH TULIEp] yiuiH), KZ
Times New Roman (ka3ak Tini ymrin), 0ip >KoiapajiblK MHTEpBaIbIMEH, KypCUBIIEH, KAJIbIH
mpudTHeH emec, a3aT ko 1 cM (YNIriHi KapaHbi3);

7. Tyitingi ce3mep — OOBEKTIHIH, FHUIBIMH CallaHBIH JKOHE 3€pTTeY OIICTEepiHIH
TEPMUHJIEPIHIET] MOTIHHIH Ma3MYHBIH KOPCETETIH CO3/IEP KUBIHTHIFbI. ¥ ChIHbUIFaH TYHIHI1
Coe3/ep CaHbl 5-6, KiNT co3 TipKeci IIIiHAeTi co3/Iep caHbl 3-TeH apThIK eMec. Makanana e
MaHBI3[IbI TYHIHII ce3 Tizimze OipiHII OOJybI THIC, SIFHM MaHBI3BUIBIK JCHTCH1 KOFaPHI
ToptibimMeH. TyHiHal ce3aep Ka3ak, OpbIC JKOHE aFbUIIIbIH TUIAEpIHAE pecimMaenei: Kerib —

o
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8.

10.

11.

12 mynkT, rapautypa — Times New Roman (opbIc jkoHe aFbuIIIBIH TiAepi yinin), KZ Times
New Roman (ka3zak TiJ1i yiriH), MaichI3 mpu@TIeH, a3aT o 1 cM (YJIriHi KapaHb3);
MakaJjiaHbIH Heri3ri MaTiH OeniMepi Kelleci peTTUTITIMEH Ka3blUIaIbl:

— Kipicre (FUIBIMU MTPOOJIEMaHbIH HEMECE MIHJIETTIH ©3€KTUIIN MEH MaKCaTThUIBIFHI,
FBUIBIMH MaHBI3IbLIBIFBI )KOHE T.0. HAKTHI OCITICHICH);

— 3epTTENreH XKYMBICTA MMaliJalaHbUTFaH MaTepralliap MEH 9JIiCcTep;

— Heri3ri Oemiri (akmapaTThl Taljay »JKOHE CHHTE3/CY apKbUIbl 3epTTENICTiH
npoOaemManapapl MIeNTy XOJaapblH TaOynasl Taman ertiteni. CoHmai-ak BIKTHMAI
HOTIDKETIEp MEH OJIApJbIH IIBIHAWBUIBIFBIH HETI3[ey KaxeT. Makanana FEUIBIMHBIH
(MpakTHKaHBIH) aca MaHbBI3[bl JKOHE IMEPCIEKTUBTI OaFbITTApbl JKOHE OHBIH
JKEKeJIeTeH TYpJiepi, KYObLIbICTApPhl MEH OKUFANIap JAMBITYBIH TaJlJal, CalbICTHIPHII,
alKBIHJIAY THIC);

— KOPBITBIHABI Oemimae aBTop (aBTOpiap) TYHWIHAEP, KOPBITBIHABUIAP, YCBIHBICTAP
JKacarl, O1aH opi 3epTTeyepAiH MyMKiH OarbITTapbIH KOPCETY KAXKET).

Feutbimun Makasia mpoOsieMalniblK CHUIaTKa We OO0Jybl, FBUIBIMU (MPAKTHKAIBIK) OLTIMII
JAMBITYFa FaJIbIMIAPIBIH OPTYPJL Ke3KapacTapblH KOpCeTyi, KOPBITHIHIIBI, KAJbLIaMa,
KUBIHTBIK MOIIIMETTEp/iI KaMTybl THic. backa aepekke3nepieH allblHFaH Ke3 KeIreH
MaTepHallapFa CUITEMEMEH THICTI Typle peciMaenyi KaXeT, al aBTOp CLITeMe jKacaraH
JEPEeKKO3/iH aTaybl KOJAAHbUIFAH ofie0ueTTep Tiz0erinae kepceTinyi Tric. Makana FpUIbIMU
CTHJIB/IC JKa3bLTYBl KepeK. TeXHUKAIbIK TEPMUHACPTE, KBICKApTyJapra )KoHe HHUIATAApFa
aHbIKTaMa Oepy Kepek. Makajia MOTiHIH paciMiey: Kerib - 12 myHKT, rapHUTypa — TImes
New Roman (opsic xone arpurmbiH Tuaepi ymiH), KZ Times New Roman (kazak Timi
y1IiH), Oip ’KOJapaiblKk HHTEpBa (YITiHI KapaHbI3);

Koananbliiran ageduerrep Tiz0eri (Komkazbaiapra ciireMenep MEH eCKepPTYIIep TOJIACChI3
HOMIpJIEY apKbUIbl O€NrijieHell JKOHE TOPTOYPHIIITHL JKaKIIara ajblHAAbl) JKaHa
nepekrepAacH Typysl Ttmic. Kommamputran —omeOumertep T1izoeri ['OCT  7.1-2003
«bubnuorpadusneik xkazba. bubmuorpadwmsuibik  cumarrama. JKaimbel Tamantap MeEH
KYPacThIpY epexerepi»);

«Windows yurin Microsoft Office Word (97, 2000, 2007, 2010)» xeke OeTiHAe aBTOpJIap
TypaJibl MJIiMeTTep KOpCeTiel:

— Tonbik aTbI-)KeHI, FBHUIBIMH JOPEXKECi JKOHE FBUIBIMU aTarbl, JXYMBIC OpPHBI
(«ABTOpNap Typajibl MoNIMETTep» OediMiHJE Kapusiay YILIIH) Ka3ak, OpbIC KOHE
aFBUTIIBIH TiAEpiHe, e-mail;

— Kellle, YH, MoTepiep, Kajla WHAEKCI, Kaia, o0JbIc, emn), ysuibl TenedoH HeMipi
(pemakusSHBIH aBTOpJIApMEH OaiilaHBICHl YIIiH, XapusaaHOaWIpl) Ka3zak HeMmece
OpBIC TUIIEPIH/IE;

HNamocTpanusiiaap, cypertep Ti3iMi KOHE oOllapFa CypeT acThIHAAFbl JKa3zylap Makala
motinigae TIF nemece JPG dopmateinna «Cyper», «Cypet 2», «CypeT 3» xoHe T.0. cyper
ataybiMeH 300 dpi-meH keM emec aXbIpaThIMIBUIBIFBI Oap Oepineni. MaTeMaTHKaIbIK
dopmynamap Microsoft Equation penmaktopeinma Ttepinyi Tuic (opbip dopmymna — Oip
00BEKT).

MarepuangapablH JJIEKTPOHABIK HYCKACHIH OJJEKTPOHIBIK MOMTaga KaObUITaHAIbI:

bnk pspu@mail.ru Hemece MbiHAa MekeH-kaik OoibiHma: Kazakcran PecmyOmmkacer, 140002,
[TaBmomap k., Mupa k-ci, 60, KEAK «llaBnogap MeMJIEKETTIK IMeJarorukajiblK YHUBEPCUTETI,
OMOIICHOJIOTUS JKOHE HKOJIOTUSUIBIK 3epTTeyNIep FHUIBIMU OPTaJbIFbI, Tenl. 8 (7182) 552798 (imki
263), 113 xaOuner.

XKapusnay kyasl — 7000 TeHre (KeTi MbIH TEHTE).

Bi3nin pexkBu3uTTEp:

KEAK «IlaBrnogap MeMIEKETTIK MeAarorukaiblK YHUBEPCUTETI
BI1H 040340005741

MUK KZ609650000061536309

«Forte bank» AK
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BUK IRTYKZKA
OKTIO 40200973
KBE 16
TyGiprexte «KazakcTaHHBIH OMOJIOTHSIIBIK FHUIBIMAAPBD» JKYPHAJBIHIA KapUsIaHy YIIIH JIen
KOPCETY KEpEK.
MAKAJIAJIAPABI PECIMJIEY YJIT'ICI
FTAXP: 34.33.23

Exi0acTy3 KajacbIHbIH KeKe MEeHIIIriHaeri Yil KYCTAPbIHBIH IKTO KJHe
HIONAPAZUTTEPIHIH CANBICTHIPMAJILI CHIIATTAMACHI

A.T. CpI3aBLIKOBA
Iasnodap memnexemmik nedazocuxanvix ynueepcumemi, Ilasnooap K., Kasaxcman

Axoamna

Byn orcymvicka Exibacmys KanacvlHuly dceke MeHuliciHoe2i Yil KYCmapblHblH IKMO HCIHE
9HOONApazummepin 3epmmeyee 0OACmvl MaKcam Kousliobl. 3epmmey 0apblcblHOA MAyblK
CHIHAMANAPBIHAH YW MYpi KYpm dcymuipmracsl 6oninoi. Convimen Kkamap dKmonapasummepae
3epmmezende Menopon gallinae xeneci anvikmanowl. Yii Kkazoapvinan @ronneboph adicimen Kyc
HaoICiCiH 3epmmey HomudicecinOe Amidostomum anseris HCYMulpmracvl madwvliovl. Yiupek
Hadicicmepinen dumepusanap anvlkmanoel. Con cebenmi anovlH any wapanapsbl Kapacmulpulibin
emoey aconoapvl kepceminoi. I'enbmunmosoapaa Kapcol Hcatiblivlm dHcepoi ati CaublH 632epmy
Kaoicem. ['enomunmosoapovl anovin any yuwiH O0e2elbMUHMUSAYUAHbL Kblcmd, KYCHblH
AHCYMBIDMKANAY — YaKblmul — bacmanzanea  Oeliin  JcypeizeeH  ocoH. Kycmwl  kexmemee
eenbMunmmepoen masanazan dcon. Kyc aynaceln masa ycmay kepek, ail caiiblH Kycmul
KymemiH 3ammapobl blCmblK CyMeH Kaunamy Kepek. Kyc xopanapoaewi Kunapowvl yaxvlmoiivl
wwleapy kepek. Yi KycmapulHbly dH#cabaiibl KYCMapoaH Konmez2en aypyiapmeH 3aKblMOaimaybl
YUlin, onapowvl xcabaiivl Kycmapoau anvlc icepoe Yemay Kadcen.

Tytiinoi ce30ep: napazum, 2e1bMUHMO3, 3ePMMeEY, HCYMbIPMKA, CbIHAMA, MAYbIK, Kd3,
yUpex.

Motin Moatin Moatin Moatid Motid Motin Moatin Martid Moatid Moatid Moatin MaTin
Mortin Moatig Moartin Moatin Motid Moartin Matin Moartin Moatin Motid Moartin Moatin Mortid
Motin Moatin Moatid Motin Moatin Moatid Motin Matin Moatid Motin Matin Moartin MoTiH
Mortin Moatin Moatin Moarin Martia Mortin MoartiH.

Konoanvinean aoeouemmep mizoeci
1. I'C. llaboapbaesa Bemepunapusnvix cenomunmonocun. OKy Kypanol. — Anmamoi:
«Aepoynusepcumemy dacnacwi, 2007. — 194 6.
2. Honynun I'.C., Cagonosa T.H., Ilonynuna E.I'". Jugpdhepenyuanvuas ouacnocmuxa u aevenue
Pa3uuHbIX opm cunopoma «cyxozo enazax» // B co. : Cospemennvie memoobl OUAeHOCMUKU U
JleyeHus 3aboneganuti cie3nvix opeanos. — M., 2005. — C. 241-246.
3. Revich B.A. Environmental pollution and health of the population//Introduction to ecological
epidemiology. — M., 2001. — P. 224-230.

Cpasnumenvhasn xapakmepucmuKka IKmo u IHOONAPaA3 UM o8 0OMAUHUX MUY, 6
YACMHBIX ceKmopax 2. Ikuodacmys

Annomauyus
s smoii pabomwl Ovblia nocmasieHa 2NA6HAS Yelb UCCIe008AHUS IKMO U
9HOONAPA3UMO8 OOMAWHUX NMUY, HAXO0AWUXCA 6 HACMHOU COOCMBEHHOCMU 20p00d
Oxubacmysa. B xode uccnedosanus uz npobsi Kyp Ovliu 0moopansl mpu pasHvix auya 4epse.
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Kpome mozco, npu uccreoosanuu ma sxmonapazumel ooHapysicen xiew; Menopon gallinae. B
pe3yibmame UCCAe008AHUS KALA NMUYbl Memooom roinebopua y O0OMauHux 2yceu Owvlio
obHapyxceno saiiyo Amidostomum anseris. X3 ymunvix @exanuii eviseienst simepuu. B ceszu ¢
amum Ovliu  paspabomansl U npogedenvl npourakmuveckue meponpusmus. Ilpomue
2eNbMUHMO308  HEODX0OUMO — edceMeCAYHO  MeHAmb  nacmouwa. [na  npoguiakmuxu
2eIbMUHMO308 O0e2eIbMUHMU3AYUIO Cledyem NpPOo8oOUmMs 3UMOU, 00 HACMYNIEHUsS BPeMeHU
auyexnemku nmuysl. [Imuyy credyem ouvuwames om 2eibMuHmos Ha eecHy. Ilmuuuil 06op
O0JIHCEH COOEPACAMD 8 YUCOME, eHCeMeCIUHO NPOOYKMbL YX00d 3a nmuyell KUNSmums 2opsyetl
600otl. Heobxo0umo ceoespemMeHHO 6b1603UMb HAB03 6 NMUYHUKAX. /[[na mozo, umoOvl
oomauinue nmuyvl He ObLIU NOPANCEHbl MHO20YUCTIEHHbIMU OONe3HAMU, UX HeoOX0OUMO
cooepaicamsv 80U OM OUKUX NMUY.

Knroueswvie cnosa: napazum, eeno MuHmo3, uccied08anue, suyd, npooa, Kypbol, 2ycu, YmKu.

Comparative characterization of ecto and endoparasites of poultry in private sectors of
Ekibastuz

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that
are privately owned by the city of Ekibastuz. During the study, three different worm eggs were
selected from a sample of chickens. In addition, the mite Menopon gallinae was detected during
the study for ectoparasites. As a result of the study of poultry feces by the fulleborn method, an
egg of Amidostomum anseris was found in domestic geese. Eimeria was detected from duck
feces. In this regard, preventive measures were developed and carried out. Against
helminthiasis, it is necessary to change pastures monthly. To prevent helminthosis, deworming
should be carried out in the winter, before the time of the bird’s egg. The bird should be cleaned
of helminths in the spring. The poultry yard should be kept clean, and the poultry care products
should be boiled with hot water every month. It is necessary to export manure in poultry houses
in a timely manner. In order for domestic birds not to be affected by numerous diseases, they
must be kept away from wild birds.

Keywords: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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ITPABUJIA J1JI51 ABTOPOB KYPHAJIA
«BUOJIOI'MYECKHUE HAYKHU KA3AXCTAHA»

Kypuan «buonornueckue Hayku Kazaxcrana» — HaydyHOe H3JaHHe, OCBEILAIOIIEE
OMOJIOTHYECKHE U SKOJIOTUYECKHE BOIPOCHI, a TAKXKE MPOOJIEMBI OXpaHbl OKPYKAIOIIEH Cpeabl U
Ouonoruueckoro oOpazoBanus. JKypHan BKIIOYaeT CIEAYIOIIME pasjesbl: aHAaTOMUS U
dusnonorus 4enoBeka, Omojoruyeckoe oOpa3zoBaHHE, OMOTEXHOJOTHUS, OOTaHHWKA, TEHETHKA W
MOJICKYJIsIpHAsi OHOJIOTHS, 300JI0THSA, MHUKPOOHOJIOTHST M BUPYCOJOTHSA, MaJICOHTOJOTHS,
[1apa3UTOJIOT s, LIUTOJIOTUS U TUCTOJIOTHSL, SKOJIOTHSL.

Kypuan Beixoaut 4 pasza B roa. UneHaMmu peakKliMOHHON KOJIJIETUU SIBJISIFOTCSI U3BECTHBIC
yueHble Ka3zaxcrana, OMMKHETr0 M JATbHETO 3apyOeKbs.

Cratbu, nojgaBaeMble JUIs NYOJMKALMM B KYPHaJIe, 10JKHbI ObITh 0(OpMJIeHbI B
CTPOrOM COOTBETCTBMM CO CJAeAYIOIMMHU NYHKTAM:

— CraThs npegocTaBiseTcs Ha Ka3aXCKOM, PYCCKOM HMJIU aHTJIMICKOM SI3bIKaX.

— OOnactp HcclaenoBaHUs JODKHA COOTBETCTBOBAaTb TEMATUYECKOM HAIIPaBIEHHOCTH
xypHana «buonornyeckue Hayku Kazaxcrana.

— JKypnan He myOIuKyeT cTaTby, KOTOPbIE MyOINKOBAIUCH B APYTUX U3AAHUSAX.

— B xypHan npuHUMAalOTCs CTaThu € OOMMM OOBEMOM, BKIIOYAsh AHHOTAIMH, CIHCOK
MCIIOJIb30BaHHBIX MCTOYHHUKOB, TaOJUIbl, PUCYHKH, HE MeHee 7 u He Oozee 15 crpanul.
TekcT craThu JOJKEH OBITH BBHIMOJNHEH B TEKCTOBOM pemakrope «Microsoft Office Word
(97, 2000, 2007, 2010) mnst Windows» (keriab — 12 myHKTOB, rapHutypa — Times New
Roman (ans pycckoro u anrnumiickoro si3eikoB), KZ Times New Roman (ans kazaxckoro
A3bIKa), C OJMHAPHBIM MEXIYCTPOUHBIM HHTEPBAJIOM, C HOJSMU 2 CM CO BCEX CTOPOH
CTpaHUIIBI.

— CraTbsl JOHKHA CONMPOBOXKIATHCS PELIEH3UEN JTOKTOpa MM KaHIWAaTa HayK JJisi aBTOPOB,
HE UMEIOIINX YYCHON CTEIEeHH.

CraTbs 10JZKHA COEPKATH:

1. Ha3panue pa3jena, B KOTOPBI TOMEIIAETCS CTATHS;

MPHTHU (MexyHapoaHblii pyOpUKaTOp HAYIHO-TEXHUYECKON HH(pOpMAIIm);

3. Ha3BaHme cTaTbM Ha Ka3aXxCKOM, PYCCKOM M aHIJIMICKOM s3blkax (He Oosiee 12 cios,
Kernb — 12 myHKTOB, rapuutrypa — Times New Roman (s pycckoro u aHIJIUHCKOTO
sa3pikoB), KZ Times New Roman (ans ka3axckoro s3blka), KUPHBIM HIpupTOM, ad3alf
[IEHTPOBAHHBIN, CM. 00paszer);

4. Wuunmansl u pamuius (-1) aBTopa (-0B) Ha Ka3aXCKOM, pYCCKOM U aHTJIMHCKOM SI3bIKaX:
Kernb — 12 myHKTOB, rapuutrypa — Times New Roman (s pycckoro u aHITIUHCKOTO
sa3pikoB), KZ Times New Roman (s ka3axckoro s3bika), >KUpHBIM IIpudTOM, ab3ail
[IEHTPOBAHHBIN (CM. 0Opaser);

5. Addpummanusa c mectoM pabotel (yu€Owl) aBTOpa (-0B) (0€3 yKazaHuM peraavii u
JOJIKHOCTH), TOPOJ, CTpaHa: Keryib — 12 myHkTOB, rapuurypa — Times New Roman (ans
pycckoro u aHriumiickoro s3pikoB), KZ Times New Roman (s ka3axckoro s3bika),
HEXUPHBIM MpUGTOM, ad3al] IIEHTPOBAHHBIN (CM. o0pasen);

6. AHHOTAUMA — KpaTKas XapaKTePUCTHKAa HAYYHOW CTaTbHM C TOUKH 3PEHUS €€ Ha3HAUCHUS,
colepkaHus, BuAa, (OPMBI M JPYTUX OCOOEHHOCTEH. AHHOTalUs HAYWHAETCS C
NPEUIOKEHUs, KOTOPOE COJAEPKUT TJIaBHYIO HH(poOpManuio 00 HCCIeIOBaHWHU, a 3aTeM
KpaTKue MoApOOHOCTH padOTHI, eI M METOABI (B CITydae, €CIM CTaThs OPUEHTUPOBAHA HA
METOJbl WM TEXHUKY) W BBIBOJABL. B mOCIeqHEM MpEeAoKeHUU CleqyeT Hamucarb
3aKJIIOUYEHUE, KOTOPOEe JOHKHO OBITh AOCTYIHBIM JJI TOHUMAaHMs ynuTaTeneld. AHHOTaus
noibkHa conepxkarh He MeHee 100 u He Oonee 150 ciioB, Ha Ka3aXCKOM, PYCCKOM H
AHTTIMHCKOM s3bIKaxX (Keryib — 12 myHKTOB, rapHuTypa — Times New Roman (111 pycckoro
U aHrnuickoro s3eikoB), KZ Times New Roman (J1s Ka3aXxckoro si3plka), ¢ OJUHAPHBIM
MEXTYCTPOUHBIM HMHTEpPBAJIOM, KYPCHBOM, HEXKUPHBIM LIPUPTOM, ab3aiHblil oTcTyn 1 M,
cM. oOpasen);

no

84



BUOJIOTMYECKUE HAVKU KASAXCTAHA Ne4, 2019

7.

8.

10.

11.

KiroueBble c10Ba — HaOOp CJIOB, OTPAXKAIOLINX COJEPKAaHHE TEKCTa B TEPMUHAX OOBEKTa,
HAy4YHOI OTpaciu ¥ METOJIOB HccieloBaHus. PekoMeH1yeMoe KOJIMUYECTBO KIIIOYEBBIX CIIOB
5-6, KOIMYECTBO CIIOB BHYTPH KIIOYEeBOW (pa3el — He Oonee 3. 3amaroTcsi B TOPSAKE
3HAYMMOCTH, T.€. CAMOE BA)KHOE KJIFOYEBOE CIIOBO CTAThU JOJDKHO OBITh IIEPBBIM B CIIMCKE.
KiroueBbie cioBa 0QOpPMIISIOTCS Ha Ka3aXCKOM, PYCCKOM M aHTJIMHCKOM SI3BIKaX: KETJb —
12 nyHkTOB, rapHuTypa — Times New Roman (17151 pycCKOro u aHTJIMHACKOTO S3bIKOB), KZ
Times New Roman (7151 Ka3aXCKOT0 53bIKa), HEKUPHBIM MIpUdTOM, ab3anHelii oTeTym 1 cM
(cm. oOpazen);

OCHOBHOI TEKCT CTaTbH U3JIAraeTCs B ONPEAEICHHON MTOCIE0BATEIbHOCTH €TI0 YacTei:

— BBEJCHME (YETKO OOO3HAYEHbl aKTYalbHOCTh M LIEJIECOO0pPa3HOCTh pa3pabOTKU
HAYYHOI MpoOJIeMbl WK 33/1a4H, HAyYHAasi 3HAYUMOCTb, U T.J1.);

— MaTepualibl U METO/Ibl, UCIOIb30BAHHBIE B HCCIIEIOBAaHHOM padoTe;

— OCHOBHasl yacTh (IIyTeM aHaiM3a U CUHTe3a HH(pOpMalUM TpeOyeTcs pacKpbITh
uccienyeMble IpoOieMbl, IYTH HX peleHus. Takke HyXKHO O0O0OCHOBAaTbh
BO3MOXHBIE PE3YylbTaThl M HX JOCTOBEPHOCTb. B cTarbe [TODKHBI OBITH
POaHAJIU3UPOBAHbI, CONOCTaBJIEHbl M  BBIABICHbl HauOojee BaXHblE W
NEPCIEKTUBHBIC HAINIPABICHUS PA3BUTHS HAyKW (TPAKTHKH), €€ OTICIbHBIX BHJIOB
NesITeIbHOCTH, IBJICHUN U COOBITUI);

— BBIBOABl (B 3aKIIOYMTENIFHOW 4YacTH  aBTOPY HYKHO IOJIBECTH  WTOT,
chopMyIHpOBaTh BBIBOABI, PEKOMEHIANNH, YKa3aTh BO3MOXHBIC HAIPABICHUS
JAIbHEHIINX UCCIIeIOBaHU).

Hayunast cratesi qOKHA HOCHUTBH MPOOJIEMHBIN XapakTep, JAEMOHCTPUPOBATH PAa3JINYHbIC
B3IVIAJbl YYEHBIX HA pPa3BUTHE HAyUHBIX (IIPAKTUYECKHX) 3HAHUHM, COAEP)KaTb BBIBOJBI,
0000mIeHusi, cBOAHbIE MJaHHbIE. JI0ObIE 3aMMCTBOBAaHHMS MAaTepHAIOB W3 JPYTUX
UCTOYHUKOB JIOJDKHBI OBITh JOJDKHBIM 00pa3oM O(OpPMIJIEHBI CCHUIKOM, a Ha3BaHHE
UCTOYHMKA, Ha KOTOPBI CChUIAETCS aBTOp, JOJDKEH OBITh yKa3aH B  CIIMCOKE
UCIOJIb30BaHHBIX HMCTOYHUKOB. CTaThsl JO/DKHAa OBITh HamMcaHa B HAy4HOM CTHIIC.
TexHUYeCcKUM TEpMHHAM, COKpAIIEHUSM M WHULHUAIAM CIEAYyeT JaTh OIpeacIiCHHE.
OdopmiieHne TekcTa CTaTbM: Kerjib - 12 myHKTOB, rapHuTypa — Times New Roman (quis
pycckoro u aHriuickoro s3bpikoB), KZ Times New Roman (st ka3axckoro s3bika),
OJIMHAPHBIA MEXIYCTPOUYHBIA HHTEpBaAJ (CM. 0Opaszen);

CnucoK WCNOJAb30BAHHBIX MCTOYHHUKOB (CCBUTKM W TPHUMEYaHUS B  PYKOIHCH
0003HayYarOTCsl CKBO3HOW HyMepaled U 3aKitoyaroTcs B KBaJpaTHble CKOOKM) JIOJKHA
BKITIOYAaTh HOBBIE HMCTOYHUKU. CIUCOK HCIMOJIB30BAHHBIX HCTOYHUKOB JIOJDKEH OBIThH
opopmaen B coorBerctBUM ¢ ['OCT 7.1-2003 «bubnuorpaduueckas 3amuch.
bubnuorpaduueckoe omnucanune. OOmue TpeOOBaHUS M TIPABHJIA COCTABICHUS» (CM.
oOpaszen);

Ha otnenbhoii ctpanuie «Microsoft Office Word (97, 2000, 2007, 2010) ayis Windows»
NPUBOJATCS CBeAeHUsl 00 aBTOpax:

— ®.N.0. nonHOCTBIO, yueHas CTENEHb M YUYEHOE 3BaHME, MECTO paboThl (JIs
nyonukanuu B pasfene «CBelneHus 00 aBTOopax») Ha Ka3aXxCKOM, PYCCKOM U
AHTIMICKOM s3bIKax, e-mail;

— TOJIHbIE TOYTOBBIE ajpeca (yIula, JOM, KBapTUPBI, HHAEKC TOpoja, ropoJi, 001acTh,
cTpaHa), HOMEp COTOBOTO TejedoHa (IS CBSA3M PEAAKIIMA C aBTOpaMH, HE
nyOJIMKYIOTCS) Ha Ka3aXCKOM MJIM PYCCKOM SI3bIKax;

Nanwcrpanun, nepedeHb PUCYHKOB U TIOAPUCYHOUHBIE HAIIMCHA K HUM TPEICTaBIISIOTCS
B Tekcte cratbu B popmare TIF nnu JPG c paspemenuem e meree 300 dpi ¢ HazBaHMEeM
nzobpaxenus «Pucynok 1», «Pucynok 2», «Pucynok 3» u 1.4. Marematuueckue GopmyJibl
JIOJOKHBI ObITh HaOpaHel B penakrope Microsoft Equation (kaxxmas ¢opmyna — oIuH
00BEKT).
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OJEeKTPOHHBIH BapuaHT MaTepUAIOB MPHHUMAETCA IO DJICKTPOHHOMY ajpecy -
bnk pspu@mail.ru wim o aapecy — Peciyonuka Kaszaxcran, 140002, r. [TaBiogap, yi1. Mupa,
60, HAO «IlaBnogapckuil rocyjapCTBEHHBIN MeJaroruuyeckuii yaupepcuteTy, Hayunelil LeHTp
OMOIICHOJIOTUH U PKOJIOTUYECKUX UccienoBannid, Tei. 8 (7182) 552798 (H. 263), 113 xabuHer.

Croumocts nyonukanuu — 7000 TeHre (cemMb ThICSY TEHTE).

Hamm pekBU3UTHI:

HAO «IlaBnopapckuii rocy1apCTBEHHBIN NIE€AATOTUYECKUIT YHUBEPCUTET»
r. [laBnogap, yin. Mupa, 60, uagexc 140002

BWH 040340005741

NHNK KZ609650000061536309

AO «ForteBank»

OKTIO 40200973

BUK IRTYKZKA

Koe 16

B kBuTaHmMM TpocHM yKa3zaTh: 3a MNyOnuKanuio B OKypHasie «buonormueckue HayKu
Kazaxcrana»

OBPA3EIl K OPOPMJIEHUIO CTATEM
MPHTH: 34.29.01

Bausinue MeIUKO-3KO0JI0TH4ecKOro (pakTopa cpeibl Ha pa3BUTHE CHHPOMA CYXO0ro
rjasay Jui, padoraomux Ha npousBoiactse (no IlaBaogapckoii odacTn)

B.E. Kapumosa, A.C. Pama3zanoBa
Ilasnooapckuii cocyoapcmeennubiil nedacocuyeckuul ynugepcumem, Ilasnooap, Kazaxcman

Annomayus

IIpoananusuposanvl haxmopsl cpeovl, uuAWUe HA pazgumue «CUHOPOMA CYX020
enazay y nacenenus Ilasnooapckoii oonacmu, pabomarowe2o Ha npouzsoocmee. Paccmompenwi
ocobeHHOCmU 8IUSAHUS OKpYJicaloueli cpedbl HA UY, paboOmMaowux Ha npou3eoocmae no 08ym
napamempam: pabomalowux Ha cene, 8 20pooe u no eospacmuomy napamempy. OnpeoeneHo,
umo cyuwjecmseyem 83auUMoCea3b MeAHcOy GIUAHUEM IKOJ02UYeCcK020 (axmopa cpeovl Ha
pazeumue CUHOPOMA CYX020 2na3za y Juy, pabomarowux Ha npouszsoocmee. llposeden memoo
AHKemupo8anus y sxcumeinel ucciedyemozo pecuona. Boidenenvt obwue dannvie no 3a2psa3HeHu0
ammocgeproco 6030yxa no e. Ilagrodapy, 6 83U ¢ IMUM Mbl UCHOLLIOBAIU MOJLKO
nokaszamenu no 636eULeHHbIM 8euleCmeam. YCcmaHnosieno, umo Ha passumue cUHOpoOMa CyXo2o
enasa y Hacenenusi 2. Ilasnooapa u Ilasnooapckou obracmu enusiom 8 6o0abulell cmenexu
MeOuKo-3K0102UYecKue hakxmopwvl cpeosi.

Knrouesvie cnosa: cumopom cyxoeo enaza, ogmanbmonoz2us, ciesHas NieHKda,
C1e30npoodyKyus, pakmopwl cpedsvl, 3azpsa3HeHue 6030yYXa, AHMPONO2eHHOe 8030elicmaue.

Texct Tekct Tekct Texct Teker Teker Tekct Texct Teker Texkct Tekct Texct Tekcr
Texct Tekct Texct Tekct Texct Teker Texct Teker Tekct Texcr Tekct Texct Teker Tekct
Texct Tekct Texct Texct Texct Teker Texct Teker Tekct Texctr Tekct Texct Teker Tekct
Texct Texct TekcT.

Cnucok ucnonb308aHHbIX UCHOYHUKOB
1. Ionynun I'.C., Cagonosa T.H., llonynuna E.I'. [lughpepenyuanvras ouaznocmuxa u ieyeHue
Ppasnuunsix hopm cunopoma «cyxoeo enaza» //' B co. : CoepemenHvle Memoovl OUuaecHOCMUKU U
JleyeHus 3aboneeanull cie3uvix opearnos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction to ecological
epidemiology. — M., 2001. — P. 224-230.
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Ouoipicme ycymoic icmeiimin a0amoapovly Kyp2aK K03 CUHOPOMBIHbIH 0AMYbIHA
OPMAHBIH MEOUUUHATBIKIKON02UANBIK (hakmopbinoi acepi (I1asodap ooavicel HoitbiHwma)

Axoanma

Onoipicme ocymvic icmetimin  Ilaenooap o06abicbl MYPLIHOAPLIHLIY (KYP2AK KO3
CUHOPOMBIHBIHY OAMYbIHA dcep ememin opma gaxkmopaapsl manioanovl. Kopwazan opmanuly
6HOIpicme Jicymbic icmelimin adamoapea eki napamemp OOUbIHWA acep emy epeKuenikmepi
Kapacmuipsliobl. ayvliod, Kaiaod dCYmeic icmeumin dicone OHOIpicme dHcymbvlc icmeumin
aoamoapovly Kypeax Keé3 CUHOPOMbBIHbIY OAMYbIHA OPMAHbIY MEOUYUHATILIKIKOLOSUSILIK
gaxmopwinwiy acepi (I[lasnodap obavicet Goivinwma) Ayoanma Ondipicme HcYyMbic iCmelimin
Tlasnooap 061b1Cl MYPELIHOAPLIHBIY «KYPEAK KO3 CUHOPOMBIHBIHY OAMYbIHA acep ememin opma
Gaxmopnapel manoanovl. Kopwiazan opmanviy euodipicme HCymuvlc icmeiumin adamoapaa exi
napamemp OOUbIHWA acep emy epeKweniKmepi Kapacmulpuliobl. aybliod, Kaiadd JHCYMbIC
icmeumin JicoHe JHcac wamacvl 6oubiHwa. OHIIpicme HCYMbIC icmelmin adamoapobly KYypeax
K63 CUHOPOMBIHBIY OAMYbIHA OPMAHBIH IKOJIOSUSIBIK (DAKMOPLIHBIY 2Cepl apacblHOaAzbl 63apa
batinanvic 6ap exeHoiei aHbIKMANObl. 3epmmenemin auMaKkmoly MyYpeblHOAPbIHAH CAYATHAMA
JACypeizy a0ici dHcypeizinoi.

Tytiinoi coe3z0ep:. Kyp2ax Ke3 CUHOPOMbL, OPMATbMONLO2US, HCAC NIEHKACHL, HCAC OHIMI,
opma axkmopaapwl, ayausly 1ACMaHybl, AHMPONO2eHOIK acep.

Influence of medical and environmental factors on the development of dry eye
syndrome in people working in production (on Pavlodar region)

Summary

Environmental factors affecting the development of «dry eye syndromey in the population
of Pavlodar region working in the workplace have been analyzed. The peculiarities of
environmental impact on persons working at work by two parameters: rural, urban and age
parameters are considered. It has been determined that there is a relationship between the effect
of environmental factor on the development of dry eye syndrome in persons working in the
workplace. The questionnaire method was carried out in the inhabitants of the investigated
region. General data on atmospheric air pollution for Pavlodar have been identified, in this
regard we used only indicators on suspended substances. General data on atmospheric air
pollution for Pavlodar have been identified, in this regard we used only indicators on suspended
substances.

Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.

OBPA3EILl K O®OPMJIEHUIO PA3JAEJIA CBEAEHUSA Ob ABTOPAX
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HCAPAMBLILICMAHY — HCO2APbl  MEKMEeOIHIH — OKbIMYUbICYI, llasnooap  memnexemmix
neoazocuxanvlk ynugsepcumemi, Ilaenooap kanacwol, Kazaxcman.

Pamaszanosea Acenv Canaposna, nedazocuxa 2blibIMOAPLIHLIY MASUCHPI, OKbIMYULD,
Ilagnooap memnexemmix nedazcocukanvlx  yHusepcumemi, Ilasnooap k., Kasaxcman
Pecnybnuxacet, e-mail: asselkal8@mail.ru.
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GUIDELINES FOR THE AUTHORS OF THE JOURNAL "BIOLOGICAL
SCIENCES OF KAZAKHSTAN"

The journal "Biological Sciences of Kazakhstan" is a scientific publication covering
biological and environmental issues, as well as problems of environmental protection and
biological education. The journal includes the following sections: human anatomy and
physiology, biological education, biotechnology, botany, genetics and molecular biology,
zoology, microbiology and virology, paleontology, parasitology, cytology and histology,
ecology.

The journal is published 4 times a year. Members of the editorial board are well-known
scientists of Kazakhstan, near and far abroad.

Articles submitted for publication in_the journal must be formatted in_strict
accordance with the following points:

—The article is provided in Kazakh, Russian or English.

—The research area should correspond to the thematic focus of the journal “Biological Sciences
of Kazakhstan”.

—The journal does not publish articles that have been published in other publications.

— Atrticles with a total volume, including annotations, references, tables, figures, not less than 7
and not more than 15 pages, are accepted into the journal. The text of the article should be
executed in the text editor "Microsoft Office Word (97, 2000, 2007, 2010) for Windows" (size
— 12 points, headset — Times New Roman (for Russian and English), KZ Times New Roman
(for Kazakh language), with a single line spacing, with margins of 2 cm on all sides of the
page.

—The article must be accompanied by a review of a doctor or candidate of science for authors
who do not have a scientific degree.

The article should contain:
The name of the section in which the article is placed;

1. IRSTI (International Rubricator for scientific and Technical Information);

2. Article title in Kazakh, Russian and English: no more than 12 words, size — 12 points,
headset — Times New Roman (for Russian and English), KZ Times New Roman (for
Kazakh), in bold, centered paragraph (see sample);

3. Initials and surname (s) of the author (s) in Kazakh, Russian and English: size — 12 points,
headset — Times New Roman (for Russian and English), KZ Times New Roman (for
Kazakh), in bold , centered paragraph (see sample);

4. Affiliation with the place of work (study) of the author (s) (without indication of regalia and
position), city, country: size — 12 points, headset — Times New Roman (for Russian and
English), KZ Times New Roman (for Kazakh ), in bold, centered paragraph (see sample);

5.Summary is a brief description of a scientific article in terms of its purpose, content, type,
form and other features. The abstract begins with a sentence that contains the main
information about the study, and then brief details of the work, goals and methods (if the
article is focused on methods or techniques) and conclusions. The final sentence should
write a conclusion that should be accessible to readers. The abstract should contain at least
100 and no more than 150 words, in Kazakh, Russian and English (size — 12 points, headset
— Times New Roman (for Russian and English), KZ Times New Roman (for Kazakh), in
italics, bold, indent 1 cm, see sample);

6. Key words — a set of words that reflect the content of the text in terms of the object, the
scientific industry and research methods. The recommended number of keywords is 5-6, the
number of words inside the keyword phrase is no more than 3. They are set in order of
importance, i.e. the most important keyword of the article should be first on the list.
Keywords are made out in Kazakh, Russian and English languages: size — 12 points, headset
- Times New Roman (for Russian and English), KZ Times New Roman (for Kazakh
language), in capital letters, bold, indent 1 cm ( see sample);
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7. The main text of the article is stated in a certain sequence of its parts:

—introduction (the relevance and feasibility of developing a scientific problem or task,
scientific significance, etc.) are clearly indicated;

— materials and methods used in the study;

—the main part (by analyzing and synthesizing information, it is required to reveal the problems
under study, ways to solve them. Also, it is necessary to justify the possible results and their
reliability. The article should analyze, compare and identify the most important and promising
areas for the development of science (practice), its individual types activities, phenomena and
events);

—conclusions (in the final part, the author needs to summarize, formulate conclusions,
recommendations, indicate possible directions for further research).

A scientific article should be problematic in nature, demonstrate the different views of scientists

on the development of scientific (practical) knowledge, contain conclusions, generalizations, and

summary data. Any borrowing of materials from other sources should be properly drawn up by
reference, and the name of the source to which the author refers should be indicated in the list of
references. The article should be written in a scientific style. Technical terms, abbreviations and
initials should be defined. Making the text of the article: size - 12 points, headset - Times New

Roman (for Russian and English), KZ Times New Roman (for Kazakh), single line spacing (see

sample);

8. References (references and notes in the manuscript are indicated by continuous numbering
and are enclosed in square brackets) should include new sources. The list of references should
be made in accordance with GOST 7.1-2003 “Bibliographic record. Bibliographic
description. General requirements and drawing up rules” (see sample);

9. The separate page "Microsoft Office Word (97, 2000, 2007, 2010) for Windows" provides

information about the authors:

— Name full, academic degree and academic rank, place of work (for publication in the section
"Information about the authors™) in Kazakh, Russian and English;

—full postal addresses (street, house, apartments, city index, city, region, country), cell phone
number (for the editorial office to contact the authors, are not published) in Kazakh or
Russian, e-mail;

10. Hlustrations, a list of figures and captions for them are presented in the text of the article in

TIF or JPG format with a resolution of at least 300 dpi with the image name “Figure 17, “Figure

27, “Figure 3”, etc. Mathematical formulas must be typed in the Microsoft Equation editor (each

formula is one object).

The electronic version of the materials is accepted at the following email address -
bnk_pspu@mail.ru or at the address — Republic of Kazakhstan, 140002, Pavlodar, Mira str., 60,
NPJSC "Pavlodar State Pedagogical University”, Scientific center of biocenology and
environmental research, tel. 8 (7182) 552798 (ext. 263), 113 office.

The cost of publication is 7000 tenge (seven thousand tenge).

Our requisites:

Pavlodar State Pedagogical University

Pavlodar, st. Mira, 60, index 140002

BIN 040340005741

1K KZ609650000061536309

AO "Fortebank™

OKPO 40200973

BIK IRTYKZKA

KBE 16

Please indicate in the receipt: for publication in the journal "Biological Sciences of Kazakhstan".
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SAMPLE FOR PREPARATION OF ARTICLES
IRSTI: 34.35.51

Research of the element composition of the wood plants’ leaves for pavlodar
environment assessment

M.Yu. Klimenko! , R.M. Walieva?
! Pavlodar State Pedagogical University, Pavlodar,
2 Pavlodar State University named after Toraighyrov, Pavlodar

Summary

The paper describes the practical application of the X-ray fluorescence energy dispersive
method for studying the elemental composition of leaves in order to assess environmental
pollution by harmful substances. There were analyzed the features of the leaf composition of
representatives of Ulmus pumila, Populus pyramidalis and Betula pendula, growing in the city of
Pavlodar. A chemical analysis was carried out in the fully formed leaves of the studied woody
plants, of the substances. Species features of the formation of the elemental composition of the
leaves were revealed, the order of accumulation of elements in the samples. The paper describes
the practical application of the X-ray fluorescence energy dispersive method for studying the
elemental composition of leaves in order to assess environmental pollution by harmful
substances. There were analyzed the features of the leaf composition of representatives of Ulmus
pumila, Populus pyramidalis and Betula pendula, growing in the city of Pavlodar. A chemical
analysis was carried out in the fully formed leaves of the studied woody plants, of the substances.
Species features of the formation of the elemental composition of the leaves were revealed, the
order of accumulation of elements in the samples.

Key words: leaf, poplar, elemental composition, energy dispersive microanalysis.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text.
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1. Unvun B.B. Taoicenvie memannvl 6 cucmeme nousa — pacmenue. — Hogocubupck:
Hayka. Cub. Omo — nue, 1991. — 151 c.
2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230.

ITaenooap Kanacvinsly Kopuiazan opmacvlHblY Heali-Kyiin oazanay yuin azau
OCIMOIKMEPIHIH HCAnbIPAKMAPBIHbLY IJ1EMEHMAapiblK KYPAMbIH 3epmmey

Anoamna

Kopwazan opmanviy  3uanovl  3ammapmen  nacmauybld — 0a2anay — MakcamvlHOA
oHcanvipakmapobly — dIeMeHmmiK — Kypamblh — 3epmmey  YWiH — penmeeH-@ayopecyeHmmi
IHEP2OOUCNEPCUSNBIK, d0ICMI NPAKMUKATLIK KOAOAHY Macenenepi Kapacmulpuliovl. llasnooap
kanacvinoly aymazeinoa ecemin Ulmus pumila, Populus pyramidalis owcone Betula pendula
OKINOEePIHIY HCanvlpaKmapvl KYPAMbIHbIY —epeKuenikmepi manidanovl. 3epmmenemin azaul
OCIMOIKMEPIHIY MOAbIK KANINMACKAH HCANbIPAKMAPLIHOA 3ammapea  XUMUsIbIK  manoay
Jocypeizindi.  JKanvipakmapovly — dnemenmmiK - KYpaMulH — KALIbINMACMbIPYOblY — MYPAiK
epexwenikmepi aHblkmanovl. Yieinepde snemeHmmepoi HCUHAKmay mapmiobi OenziieHeeH.
Kopwazan opmanvly 3usan0bl 3ammapmen 1aCmanyvlH 6a2anay MakcamolHod HCanvipakmapobly
NeMEeHMMIK KYPAMbIH 3epmmey VUliH peHmeeH-(DyopecyeHmmi dHepeoOUCnepCcusiivlk 20icmi
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NPAKMUKAIbIK KON0aHy macenenepi Kapacmuipuliovl. Ilaenooap KanacviHbly aymagblHOA ©Cemin
Ulmus pumila, Populus pyramidalis owcone Betula pendula exindepiniy osrcanvipaxmapol
KYDAMbIHbIY — epeKuienikmepi  mandanovl. 3epmmenemin a2aui  O6CIMOIKMEPIHIY — MOJbIK
KAIbINMACKAH JHCANbIPAKMApblHOa 3ammapea XuMUusLiblK, manoay sxcypeisinoi. Kanvipakmapowiy
9NIeMeHMMIK KYPaMblH KalblNmMAacmulpyovly MypliK epeKulesikmepi amblKmanovl. Yaeinepoe
nleMeHmmepoi HCUHaKmay mapmioi benciieneen.

Tyuinoi co30ep: scanvipak, s1emMeHmmix Kypam, IHepeoOUCHePCUATbIK MUKDOAHAIU3.

H3yuenue nemenmnozo cocmaea 1ucmvbeg OpPeecHvlX pacmenuil 0 OUeHKU
cocmosanun okpyxcarouieii cpeowt 2. Ilasnooap

Annomauyus
Paccmompenvt  6onpocel  npakmuyeckoeo npumeHenus peHmeeH-¢ghryopecyenmHozo
9HEP2OOUCNEPCUOHHO20 MemOoOa OJisl U3YUeHUs JJIeMEeHMHO20 COCMAB8A IUCMbe8 C Yelbl0 OYEHKU
3aepAzHenUs OKpydicaroueli cpedvl 8peonbimu eeujecmeamu. Ilpoananruzuposanvl ocobeHnocmu
cocmasa aucmves npeocmasumeneti Ulmus pumila, Populus pyramidalis u Betula pendula,
npouspacmarowux Ha meppumopuu 2. Ilasnooap. B noanocmero cpopmupoganuvix aucmosx
U3yuaemvlx OpesecHvlX pacmenull npogeder XUMUYecKuli anaius eewecms. Boisagnenst 6udogvle
ocobenHocmu  (popmuposanusi  dIeMEeHmHO20 COCmasa aucmves. Ycmanoenew Nnopsook
HaKonlenus 3j1emMeHmos8 6 obpasyax. Paccmompenvl 6onpocwl npakxmuueckoeo npumeHeHus
DpeHmeeH-(yopecyeHmno20 IHEP2OOUCNEPCUOHHO20 MemoOoa OJisl U3YYEHUs INeMEHMHO20
coCmasa aucmves ¢ Yeiblo OYeHKU 3a2pA3HeHUs OKpYicaruieli cpeovl 8peOHbIMU 8eUieCmBaMU.
Ilpoananuzuposanvl ocobennocmu cocmasa aucmoes npeocmasumeneti Ulmus pumila, Populus
pyramidalis u Betula pendula, npouspacmarowux na meppumopuu 2. Ilagnooap. B nonnocmoio
CHOPMUPOBAHHBIX TUCMBAX UZVUAEMBIX OPEBECHbIX PACMEHUU NPOBeOeH XUMUYECKUl aHATu3
sewecms. BuvisgneHvl 6udosvie 0ocobenHocmuU GopMupo8aHus 21eMeHmHo20 COCMasa IUCmbes.
Yemanoenen nopadox nakonienus a1emenmos 8 00pazyax.
Knrouesvie cnosa: nucm, snemeHmusiii cocmag, 3HEp20OUCHEPCUOHHBLU MUKPOAHAIU3.
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