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1. Y JJ:HPTr AJI, TOCJIHHH YH)l;3CJI3JI 

1.1. TOCJIHHH YH.lOCJI')JI 

3H3xyy TeCJIHHH YH.UC3H 30pHJiro Hb MoHroJI opHhI roBHHH 6yc3.u 6aiipnax 200 KM TeMep 

3aM.bIH ,IJ,aryy 3JIC3H)J, ,IJ,apar,IJ,IDK ,ll.OpOHTCOH xepCHHH yp)J(HJI illHMHHr 6wrnJI 6HeTHHH 6no6op,IJ,OO 

anrn:rnaH HexeH c3pr33)1{, ypraMJihIH eceJIT, yprarrTbir caH:)l(pyynaxa,ll. qHrJI3)1( 6aH:Ha. Yytt,ll. 

LIIlfH)l{JI3X yxaaH, fornTeXHOJIOrHHH )J,3BIIIHJIT3T apra1rnaJibir annrrJIIDK, xepCHHH 6HqHJI 6HeTHHH 

3KOCHCTeMHHr HA3B~JI3H, IIIHM T3)1(33JIHHH T3HQB3pHH:r caibKpyymK, 3JICHHH HYYMHHr 

TOITBOpToiiroop 6yypyynax HexueJIHHr 6yp)J.yyJI3X IOM. 

TecJIHHH xyp33H.U roBHHH uar yypT T3CB3pTIH:, xepcHHH yp)lrnJI lllHMHlir H3M3f.UYYJI3X eH,ll.ep 

qa.n:Baprnii 6aKTepH, Meer, MHKOpH3 33p3r arnHITaH 6aqHJI fo1eTHHHr na6opaTOpHHH opqHH).J, 

coHroH yp~mK, Tan6aii.u zypIIIHH ttyTarUiyyJIHa. Httr3X,IJ,33 xepcHHH opraHHK 60.uHc, a30T, 

cpoccpop, KaJIHHH aryynaM)KHHr 6ornHO xyranaaH,[( H3M3f)J.yyJI3X 6HOTeXHOJIOnfHH HHHOBaIJ,Jiar 

apra, 6yT33rmxyyttyy,ll.HHr aIIIHrnaHa. YyHHH yp .[{\'H.U TeMep 3aM ,ll.aryy TOITBOpToii, 3JICHHH 

HYYMHifr XJJ3raapnacaH 3KOcHcTeM 6yp,ll,3X HexueJI numr,n;aHa. 

TecnHHH ytt,ll.C3H aq xon6or.uon: 

• XepcHHH 6ttonornifH 6onoH XHMHHH y3yy1nnTHHr 6orHHO xyrauaatt,ll. 3pqHMT3H 

caii)KpyyJiax, yp)l(HJI lllHMHifr H3M3r,ll.yyJI3X HHHOBaIJ,Jiar TeXHonornifr H3BTpyyn3x; 

• 3JICHHH HYYMHHr caapyyn)I{ rnMep 3aMhIH X3BHHH a)KHJIJiaraar xaHrax, 3aMhIH ,ll.3).J, 

6yni;HHH allllffJiaJITbIH xyrauaar yprncrax; 

• XepCHHH 6HqHJI 6HeTHHH OJIOH SlH3 6aH:,u,nhir H3M3r)J.yyJI3H, TOITBOpTOH 3KOCHCTeM 

6yp)J.yy1I3X; 

• roBHHH 6yCHHH xepCHHH ,ll.OpOHTJiblf 6yypyyJiaX TOITBOpTOH MeHe)l(MeHTHHH 3arnap 6HH 

6onro)I(, 6aiiranh opqHH,ll. 3ep3r Heneenen y3yymx; 

• MoHroJI optthI ttexuen)l. 6ttoTeXHOJIOrHHH lllHH3 apra1:IJiaJihlf epreH xyp33H,ll. 

Hyrnrlllyynatt, 6yca)l. 6yc eyrnr, can6apT TYf33H tJ;3IInpyymx 6oJIOM)I( 6yp)J.yymx. 

1.1.1. roBHHH 6ycHHH xepCHHH ,ll.OpOHTOJI, 3JICHHH HYYMHHH HeJiee 

Mottron opHhI roBHHH 6yc Hh 3pc T3C yyp aM1>cranrnii, xyp zytta.uac 6ara, ett.uep 

yypIIIHJirraiiraac ra.utta xyttHH yiin a)l(HJinaraaHhI HeneeH,IJ, xyqnii epT.uer 6yc IOM. Cyymriitt 

)KH.JIYY.U3.U CaJIXHHhl xyq H3M3r,ll,3H, raH, xyypaHIIJHJIT HXC3)1(, 63nq33pHHH )J,aau X3T3p1:I, .ll;3)J, 

6YTUHHH xer)l(HJI TYPr3CC3H Hh xepcHHM ,ll.opoiiTon, 3JICHHH ttyy.UJIHiir ynaM 3pqHM)l(YYJI)l(33. 

roBHHH xepc Hh opraHHK 60.uHchrn aryyJiaM)I( 6ararnif, xepcmdi IIIHpX3rJI3JI cttifp3r, "llHHr 

6apux qa.z:i:Bap cyn, 611qHJI 6HeTHHii onoH S[H3 6aii.uan MYY 6a:H.uar. 3)l.r33p xyqHH 3yHJICHHH 

ynMaac 3JICHHH HYY,ll.3JI xyp,ll.aUTaH H3M3r.ll;3)1{, xepCHHH 6YT3U TOITBOpryif 60JI)I(, IIIMM 

T3)J(33JIHHH 6anattc an.uar.ua)I( 6aiiHa. 3ncHHi1 HYY.U3JI Hh 3esxeH 3KOCHCTeMttii:r ,ll.opoi1zyynaa.u 

3orcoxryii, TeMep 3aMhIH .U3.U 6yni;3,ll. IIIYY,ll. caa,ll. yqpyyJI)I(, TI3BpHHH X3BHHH IDKHJinaraa, 3.UHHH 

3acrniiH TorrsopToii 6aH:.uan.z:i: 3pcti:JJI 6uif 6onro.uor. 



1.1.2. XepcHMii yp)l(HJI lliHM 6yypax lliaJITraaH 

foBHHH 6yc3,n xepcHHii yp)l(HJI lliHM 6yypaxa,n 6aiiranh, u:ar yypi:,rn xyquH 3yIDIC 6onoH 

xym1u yiin 8)KJfJJJJaraa HeneeJJ)I( 6aiiHa. YyH,l( oprattHK 6o)U1ChlH xypHMTJJaJI 6ara, ill.HM 

T3)1(33JJUHH 3pr3JJT caapMar, 63J11J33pHHH a11aanan HXC3X, xepCHHH MexaHHK 6YT3U eep11ner.uex 

33p3r manTraattyy.11, roJIJlox Henee y3yyn,rpr. MeH yyp aMbcranhIH eepCJJieJITeec manTraancaH 

X3T XaJiaJIT, xyypaiilllHJIT, xyp ryHaJ],aCHhI ynHpJibIH X3JI63JI33J1 H3M3r.ll,3XHHH 33p3ru:n xepcmrn. 

pH rnynm3r IllHH)I( qattaprnii 6oJJ)I(, 6tt11Hn 6ttern11ii H.Ll3Bx:uiir cynpyyn.11,ar. YyttHii ynMaac 

xepceH ,n;3x a30T, cpoccpop 33p3r llIHM T3)1(33JIHHH 3pr3JIT rncan,na)I(, ypraMJihlH ypranT 6yypq, 

3KOC:UCTCMHHH 6yTIJ,3,L( caper Hanee rap,n;ar 6aiiHa. 

1.1.3. TeMep 3aM Jl,aryyx 3JJCHHii )l,apar)l,JJhir 6yypyynax maap)l,Jlara 

3JICIDIH ttyy,11;3JJ Hh TeMep 3aMhIH )l,3,11; 6YTU:HHH X3BHHH a)l(HJIJiaraaH,n; caa)l, yqpyyJI)I(, 

3aMhIH xy11HJIThir r3MT33X, T33Bptti1:H x3p3rCJIHHH 3,11; attr:UHH 3JI3r,1JJI11iir Typr3cr3x 33p3r onoH 

3pC.U3JJHiir 6Hif 6onro)I( 6aH:Ha. 3nctt:uii xypHMTJian Hh 3acsap yHJJqff]Jr33HHH 3ap,1JJihir 

H3M3r)l,yyJJ)I(, T33Bpu:iitt yiirr a)l(HJIJiaraar aJIJl,ar;zyyn,nar ry 11 3H3 acyy )],an onoH ynchrn X3M)l(33H,L( 

aHXaapan TaTCaH C3)l,3B 6onoo)l, 6aiitta. TeMep 3aMhIH can6aphIH xyBh,ll, 3JICHHii xypu:MTJiaJihlH 

a10ynhir cHcTeMT3Hr33p cy.uaJI)I(, u:oru: IllHH.U3JI 6onoscpyynax maap)l,Jlararnii. l1ttr3X)l,33 

HIDKeHepHifH 6onoH 6110TexHonorttifH apra X3M)K33r xocnyynax Hh H3H qyxan IOM. OnoH ynchrn 

cy,r:i:anraaraap xepcm1ii ra)l,apryy ,LJ,33p 6rrqHJI 611eTHHH 6ImnorniiH 6ypx3sq 611ii 6onro)I(, IIIHM 

T3)1(33JIT 60,n;.H.Cbff H3M3r,11.yyn3x 3aMaap 3JICHHH xypRMTJiaJihir caapyynax Hh xaMrHHH yp ,11.yHT3H, 

TOITBOpTOH lliHH,ll;3JJ 6onox Hh 6aTJiar)l,CaH. 

1.1.4. B110TexHonoruiiH apra, 6uqHJI 6ueTHHii 6ttofoJJJlM3m3p xepcHu:ii yp)l(HJI mRMHifr 

cali~yynax 

Xepcmrn ,n;opoiirnwr ttexatt C3pr33X3Jl 6.HoTexttonor:u.HH apraqJrnn, T3p Jl,yH,D,aa 6wnrn 

611eT3H cyyphTaH TCXHOJIOI'H 11yxan yyp3IT3H. OHlJHJI 6HeT3H Hh xepcHHH opraHHK 60,D,HChff 

H3M3f,!J.YYJ13X, lliHM T3)1(33JIT 3JICMCHTYYJlHHH 3pr3JITUH:r )l,3M)l(HX, xepCHHH 6YT3U:, ye 6apHX 

11a,r:i:saphir cafuKpyynax onott wpmditt 6.uonor.HHH npou:ecchir 3p"ll.UM~JI)l,3r. CyynuiiH 

)l(:UJIYY.Ll3,lJ, 6H1JHJI 6HeTHHH 51Jirapyyn)l,ar 3K30IlOJIHMep (EPS), 611onorniiH 6op,n;oo, M11Kpo6HOM 

33p3r TCXHOJIOrHY)l,hff xepcHHH HexeH C3pr33J1T3,ll; aM)l(HJITTaH anIHrJJa)I( 6aiiHa. 3,n;r33p 

TCXHOJIOrHiir Mottron opHbI rOBHHH H8Xll,8JJ)l, ttyTarmyynatt, xepCHHH yp)l(HJI illHMHiir 6onrno 

xyrauaaH,lJ, cafuKpyyJJ)I(, TOITBOPTOH 3KOCHCTCMHHr C3pr33X 60JJOM)l(TOH 6onox IOM. 3tt3 Hh 

rOBHHH 6ycHHH 3KOCHCTCMHHH TOITBOpTOii 6a.H,n;an, TeMep 3aMl>IH ,11.3,11. 6yTU:HHr xaMraanax 

CTpaTerHHH aq xon6or,n;OJ1TOH lliHH3JI3r IllUH,lJ.3JI 6oJIHO. 

Cyym1if.H )KHJiyy,n;J)l, ,Ll.3JIXHHH X3M)l(33H.D: xepcHHH JlOpoi:J:Ton, 3J13r)l,3JI, yp)l(HJI lliHMHHH 

6yypanT Hh xyH TepeJIXTHHH TOITBOpToii X8r)l(HJI,IJ. rynraM,ll;CaH ron copHIITYJ,lJ,hIH H3r 60JI)I( 

6aiiHa. 5I.rraHry51a xyypaii, u:enepxer 6yc ttyTryy,n;hlH xepcHrrii 11attaphir 6onrno xyrau:aaH,lJ, yp 

JlYHT3H C3pr33X, 3KOJ10rH.HH T3HUB3PT 6aii)l,Jlhff xaHrax lliHH3 TCXHOJioruy,n; 3p3JITT3H 60JI)I( 

6aikaa 6HJI33. 3H3XYY rnaap)l,Jlarhir 6J1enyy113x xaMrniiH yp ,D,yHTIH, 3KOJIOrHHH a10ynryii aprhIH 



H3r 6oJI 6HOTeXHOJIOrlriiH apra 6y10y 6111mJI fo1eTHHi1 6HOfoJI)lM3JIHHr xepCHHH yp)IUiJI IIIHMHHr 

cafuKpyynax 30pHJiroop x3p3rn3x IOM. 

Cy.n.anraaraap xepcttuH: 6uq11JI fo.1eTHYY.LJ. Hb xepcttuH: opraHHK 60.n.Hchlr xypHMTJiyynax, 

III.HM T3)1(33J1HHH 3pr3JITHHr Typr3Cf3X, xepcmm 6yr3I.( TOITBOp~ynaxa;::i: qyxan yyp3r 

ryHI.(3Tf3,ll3r 60J10Xbff TOITOOCOH (Singh et al., 2022). XepceH,LJ, aurnrraii 6ttqHJI 6HeTHHHr 

H3BTpyymx Hh ypraMaJI)l IIIHM T3)1(33JIT 3JleMeRTYY)l.HH:r (N, P, K, Fe, Zn, Cu r3X M3T) 

xypT33M)l(T3H x3nfop33p xysHpra)I( er.ner. Tyywrn3H 6H'IIUI 6MeTHMi1: yH:n a)l(HJIJlaraa Hb xepcHHH 

pH-aiir 3ox11uyynax, IllHM 60.n.Hchlr 3a)lJiax, xepcHHH ye 6ap11x qa,LJ,Bapbir H3M3r.LJ.YYJT3X qyxan aq 

xon6or.n.onToii 6onox Rh Hornor.11.coH 6aH:Ra (Li et al., 2023). 

A30T foxn3rLI (Azospirillum, Azotobacter), ¢oc¢op yycrarq (Bacillus, Pseudomonas, 

Aspergillus), KaJIHHH xypT33M)l(HHr H3M3r.n.yyn3PI (Paenibacillus, Streptomyces) 33p3r 6w-IIDI 

6HeTHHH 6ynryy,LJ,HHH 6Hofon,LJ,M3JlHHr allIHrJiaH xyypaihncaH xepCIDIH IlIHM T3)1(33JutHr 60rHHO 

xyrauaaH,LJ, c3pn3x 6oJIOM)l(TOH 6omr< 6aH:tta (Xia et al., 2023). 3.n.n3p 6uofoJI,LJ,M3Jl Hh xepcttHH: 

Illl1M T3)1(33J1HHR 3JleMeHTyy,ll,HHr 3a,LJ,Jiax, ypraMaJI)l xypn3MJKT3H 6onrOXbIH 33p3rl.(33 xepCHHH 

6HOJIOrHHH H)l3BXHHr C3pr33)1(, 611qHJI 6HeTHHH Tepen 3YHJIHHH 6yp3JI)l3XYYHHHr 3p1UIMT3H 

H3M3r .n.yynmr. 

QpqHH yeHHH 6HOTeXHOJ10rHHR cy .n.anraaHhI H3r IllHH3 'IHrJI3Jl 6oJI 6HqlUI 6HeTHHH 

IDirapyyn.11.ar 3K30IIOJIHMepHHH (EPS) x3p3rn33 IOM. EPS 51nrapyyJiarq fo1qHn 611eTHYY,LJ, Hb 

xepCHHH 6ffqlfJI IlIHpxryy,LJ,Hiir xoopoH)J. Hb HaaJI)J.yyJI)I(, xepCHHH 6yru11H:r TOITBOp~JI)I(, 'IHHf 

xa.n:ranax qa.n.Bapbir 3pc caii~yyn.n.ar 6oJIOXbir onoH cy,[(anraaraap HOTOJI)I( 6aH:tta (Abdallah et 

al., 2023; Kumar et al., 2023). l1Hr3CH33p xepc Hb canXHap 3JI3r,[(3X, 3JICHHH ttyy.11.3JI.LJ. eprnx 

3pC,[(3JlHHr M3,[(3r,LJ,3XyHI.( 6yypyyn)I( qa,[()J.ar IOM. 

XepCHHH yp)l(HJI IIIHMHHr H3M3r.LJ.YYJ13X3,[( MHKOpH3bIH MeerHHH (Arbuscular Mycorrhizal 

Fungi, AMF) X3p3rn33 qyxan 6aH:p cyypb 333Jl)J.3r. MHKopmi,rn Meer Hb ypraMJTbIH ytt,LJ,3CHHH 

ra,z::i:apryyTaH CHM6Ho3 xoJI6oo yycr3H, xepctteec IlIHM T3)1(33Jl, »Jiattry»a cpoc¢op, a30ThIH 

IllHM3r,[(3JlTHHr H3M3r,[(yyn,LJ,3r 6eree,LJ, xyypaH: 6ycMiiH xepceH,[( opraHHK 60,[(HChlH xypttMTJiaJibir 

yYpf3Cr3x eR.11.ep 6onOM)l(TOR (Yang et al., 2022). TyyttqJI3H AMF Rb xepcttHii 6Hlf1rn 611eTHHH 

onott JIH3 6aii,[(Jibir ,[(3M)l(H)I(, xepCHHH 6yTI.(HHr caj;j:)l(pyyn,[(ar Hb onott yJICbIH X3M)l(33R.LJ. 

TOITOOf,LJ,COR yp ,[(yttTIH apra IOM. 

fosb, uenMH:tt Rexl.(eJI,LJ, xepcRHH ra.11.apryy .LJ.33p fomnorHiiH 6ypxyyn yycnx, xepctt11H: 

Torrsop)l(HJIThir xattraXI.IH zyn.n. I.(Hatto6aKTepH, HorooH 3aMrMiir anmrnax TYPillHJITYY ;::i: XHttr,LJ,3)1( 

6aiitta. 3Ar33p 6HlfHJI 6tteT3R Rh xepcHHH ra,[(apryy.z:i: TOITBOPTOR 6ypxyyn yycr3)1(, xepcttMH: 

q11i1:rHEir y,naaH xyrauaaraap xa.n;ranax, xepcHHH opraRHJ( ttyypcTeperlfHiir H3M3r.n.yymx aq 

xon6or.z:i:onToif 6onox Hb cyynHiiH yenilR cy,[(anraaraap HOTJior.n.coH (Bowker et al., 2023). 

MoRron opID>I Rexuen.z:i: cyyJIMHH ye,[( XHHT,[(C3R cy.z:i:anraaraap ttyTrHRH xepceH)J. ,[(acaR 30XHI.(COR 

6HqHJI 6HeTRHH OMryy .ll:hff TO)J.opxoH:mK, MHKpo6110JIOrHHH 6Im63Jl.ll:M3JI 6onroH aIIIHrnacttaap 

xepCHHH cpH3HK-XHMHHH Y3YYJI3JITYY,[(HHf 6orHHO xyrauaaH,[( caii~yyn)I( 60J10Xbir TOITOOroo.n. 

6aii:Ha (Munkhdulam et al., 2023). 3R3 apraqnan Hb ttyTrniiH xepcmfii 6HonornH:u Rexu,enT3H 



6yp:m HHHI.l,3)1(, 6Hql1JI 6HeTHHH Tepen 3yH:JIHH:H 6yTI.lHHf H8X8H C3pr33)1(, xepCHHH opraHHK 

60,IJ,HChlH X3M)l(33f 3pC H3M3f)J;yyJ13X 60JIOM)l(1'0H. 

EHoTexttonomH:H apra, 611qHJI 6HeTHHH 6aofon,n;M3JI Hh roBHHH 6yc3,ll, 3JICHHH HYYMHHr 

caapyynax, 'xepcHHH yp)l(11JI UIHMHitr TOITBOpToH:roop H3M3f,ll,yyJ13X, ynMaap rnMep 3aMhIH ,IJ,3.ll. 

6yTU,HHf xaMraanax xaMrHHH yp anrnrra.H, lllHH3JI3f lllHH)J,JIHHH H3f IOM. 3tt3xyy T0C0JI Hh ,ll,33p 

AYPACaH onoH ynchrn 6onoH yttA3CHHH cy,L1,anraaHhI lllHH3 yp Aytt, HHHOBalJ,Jlar apratUianhir 

amurnaH MoHron opHhI eMHeA 6yc3,n: xepcttHH 3KOCHCTeMtti1r c3pr33)1(, TeMep 3aMhIH .uaryy 

TOITBOpTOH HOfOOH 3ypsac 6aiiryynax 30pHJIThir X3p3IJKYYJIH3. 

1.1.5. nHOTeXHOJIOrHHH apra, 6HqHJ1 6HeTHHH 6tto6:m,n:M3JI33p ypraMJihlH ecem, ypranTI:.Ir 

caibKpyy nax 

CyymrnH ye11.HH cy,L1,anraa, 6JmrexttonorniiH xef)l(JJHHH ,IJ.3BIIIHJI Hh xepcHHif )],opoiiTJihir 

6yypyyn)I(, ypraMJihIH ecenT, ypranThir caH:~yynaxa.n. 6.wrnn 6HeTHHH 611ofoJI,L1,M3JI xaMrnliH yp 
.n:yHT3H lllHH)J,311 60JIOXhir HOTOJI)I( 6ai1Ha. 51.n:aHryHa xyypaH:, faH)J,yy 6yc ttyTaIT ypraMJihIH 

ypranThir 3pq11M~J13X, xepCHHH IllHM T3)1(33JIMHf H3M3f)],YYJI3X 30pHnroop 6J.1qHJI 6J.IeT3H,ll. 

cyyp1111catt 6HofoJI.llM3JI, 6110 6op)],oo epretteep alllHrnar.uax 6oncoH. Cy ,L1,anraaraap, xepcttttH. 

AOpOHTOJI, ll,0Jl)l(HJIT8,ll, H3pB3r,UC3H xyypaH., fOBHHH 6yc ttyTryy,lla,U alllHITai1 fo.1q11JI 6tteT3H 

allliffnax Hh xepcHHH yp)l(HJI lllHMHHr HexeH c3pr33X xaMrHiiH 60,n;HT, TOITBOpToH. apra I'3)1( 

Torroor,llcoH (Singh et al., 2022; Li et al., 2023). Tyxaiin6an, Bacillus, Pseudomonas, 

Azospirillum, Streptomyces 33p3r 6aKTepHHH rnpen 3YHJIYY.ll. Hh xepcett.n: a30T foxmx, cpoccpop, 

KaJIH 33p3r IIIHM T3)1(33JIHi1r ypraMan,ll, XypT33M)l(T3H 6011rox tJa)J;BaprnH: 6ereen: ypraMJihIH 

cTpeccHH:r 6yypyyJ1)1(, ypranTJ>rr xyp,llaCra,llar Hh 6aTJiar.ucaH (Xia et al., 2023). 

Qpq11H ye11iiH 6HoTeXHOJIOfHHH fOJI lJHrJI'.3JIYY.UHHH H3r 6011 6ttqHJI 6HeTHHH HJirapyy JI,llar 

3K30IlOJIHMep (EPS)-HHf xepCHHH cpH3HK-XHMHHH lllHH>K lJaHaphlr caH)l(pyynax 30pHJiroop 

aurnrnax IOM. Cyym1:HH cy.uanraaraap EPS IDirapyyn.uar 6aKTeptty.D. HD xepcH11H: arperauHH:r 

H3M3r)J;yyJI)I(, xepcHMii 6YTUHiir Torrsop~yn)I(, qHJir xa.D.ranax qa.D.Bapnir ecre)],er 6onox Hh 

TOIToor.n;coH (Abdallah et al., 2023; Kumar et al., 2023). EPS Hh xepcHHH )l(H)l(Hf x3cryy,llHiir 

xon6o)I( er.uer ryn canXHap 3JI3r)],3X 3JICHHH X3M)l(33r 6yypyynaxa,ll qyxan aq xon6or.uorrToii JOM. 

TyyHqJ13H MHKOpH3hIH Meer (AMF)-Hiir xyypaH: 6yc ttyTryy)].a)], X3p3rJI3X Hh ypraMJihIH 

ytt.1l3CHHH xenK.Jittiir 3ptJHM)l(YYJI)I(, xepcmdi T3)1(33ITHHH xypT33M)l(HHr ca~yyJI)I(, CT}Jecc 

T3CB3pJI3X qa,n:sapbir H3M3f,UyyJI3X3.U HX33X3H aq xon6or,llOJITOH 6onox Hh OJIOH ynchIH 

TYPlllJiaraap 6aTanraa)l(CaH. To,n,pyyn6an, AMF-HiiH x3p3rn33 Hh roBHHH 6onoH 1.1,enHHH 6yc3,n: 

ypraMrrhrn cpoc$oporn lllHM3r,U3J1T 50-70 xyB11ap H3M3f.ll;3X3.U Heneerr.uer 6eree)], xapcHHH 

opram1.K 6o)J,HChrr 6onmo xyrau;aatt.n: H3M3r.n:yymx qa,llaM)l(TaH (Yang et al., 2022). 

QllaHo6aKTeptt, HorooH 3aMar 33p3r 6ttlJHJI 6HeT3H aumrnatt xepcmiii ra,n,apryy.n. 

6HOJIOrHHH 6ypxyyn yycrnx TeXHOJIOrH Hh 3JICHHH Hyy,rvrn:iir caapyyJI)I(, xepCHHH ra.n.apryyr 

rnrraop~yn)l(, ypraMarr yprax optJHhir 6yp)l.yyn3x qyxan apra 6onoo,ll 6a:M:Ha. CyynHiiH yettiiH 

cy,ll,anraaraap 3H3 apra Hh xepcHttii yp)l(HJI UIHMHiir c3pr33X3.LJ: eH.uep yp .n:yttT3H 6onox Ho 

ToIToorti:coH 6eree.D. xyypaH: 6yc ttyTarr epretteep ryprnHr,ll3)1( 3XJI33A 6a:M:Ha (Bowker et al. , 

2023). Mottron opHhI roBHHH HexueJI,n: ,llacaH 30XHI.J,COH 6HqHJI 6HeTHHH oMryy,llhir To.uopxoiinox, 



mraH asq xepcett)J. eyrnnnyynax 3aMaap xepcmfi:i yp)l(HJI I.IIHMHH:r H3M3rJJ.yyn3x l.fiffJI3JI33p 

cy)J.anraaHhI IIBIB3 yp JJ.YHryyJJ. rapq 3X3JDK 6alitta (Munkhdulam et al., 2023). 3H3XYY apra Ho 

H)'TrHHH xepcmtii 3KOJIOrHHH OHQJIOIT TOXHpCOH, fo:tOJIOrMHH H)J.3BX caHTaH, TOITBOpTOH 

6ai1:)J.J1aap xepcmtii JJ.OpoiiTJihir 6yypyyn)I(, TeMep 3aM1>IH JJ.3JJ. 6yTQHHr xaMraanax ettnep 

6onoM)l(TOHr xapyyn)I( 6aiiraa IOM. 

bHOTeXHOJIOrHHH apra, 611qHJ1 fo.teTHHH 6Ho63JI)J,M3JIHHr aumrnacHaap ypraMJihIH eceJIT, 

ypraJITbir JJ.3M)l.GIX, xepcHHH nopoHTJihir 6onrno xyrauaattn caapyynax, 3JICHHH HYYMHHH 

3pC)J.3JIHHr 6yypyynax yp JJ.YHTIH, lllHH3JI3r, 3KOJiondrn aIOyJirYH llIHH)J.JIHHr X3p3~JI3X 

6onoM)l(TOH 6oJI)I( 6aH:tta. 3H3XYY rncen Hh 3)1.f33p op1nrn yeniiH cy,nanraa, IIIHIDKJI3X yxaatthl 

I.IIUH3 xatt)J.Jlara )1.33p yttmcmH Mottron optthI eMtten 6yc3n TeMep 3aMhIH JJ.aryy TOITBOpToli 

HorooH 3ypsac 6aH:ryyJI)I(, ypraMJihIH ecenT, xepcHHH HexeH c3pr33JIT3JJ. qyxan xyeh H3M3p 

opyyntta. 

1.2. T0CJIHHH 30PHJiro, A q XOJIJ>Or )],OJI 

3mxyy TeCJTHHH ytt;ll,C3H 3opHJiro Hh Mottron ynchIH eMHe,n 6ycHHH u;emKHJITe)J, epTceH, 

T0Mep 3aMbIH 200 KM )1.aryyx xepCHHH 3JICHHH H)'Y,lJ.JlHHr X.H3raapnax 3op1rnroop 6H'lJHJI 6neTHHH 

6noH)J.3BXT 6op,l1.ooroop xepcnH.r 6onoscpyynatt ttoroott 3ypsac 6aM.ryynaH, xepcttHH yp)l(HJI 

lllllMHHr H3M3rJJ.YYJI3X3)J, opIIIHHO. 

3H3XYY 30pHJirhIH xyp33H,l1.: 

• roBHHH 6ycHHH Qar YYPT TOXHpCOH aKTHH06aKrepH, a30To6aKTepH, LqJO)l()I(, MeereHQep 

33p3r 6.Hqnn 6MeTHHiir cottroH na6opampHJJ. yp~JI)I(, TaJI6aii)J. rypnmx; 

• Xepcttnii yp)l(.HJI I.IIHM, ypraMJihIH ecenT, ypraJIThir ,l1.3M)l(.Hrq 6H'LJHJI 6ueTH33p 6op)J.oo 

60J1oscpyyJ1ax; 

• YpraMJihIH eceJIT, xepcHHH eep'l{JleJITMiir ytt3JI3X, X.HHax 

2. YPh)l,qHJIAH CY)l,JIAr)l,CAH J>Afi):(AJI 

2.1. MHKpo6hrn HHHJI3r)l(JIHHH na6opampuiiH ypraMJihIH eceJIT )J,3M)KHX 6nqnn 6.HeTHHH 

6uo63JI,[(M3JIHHH cy)J.anraaHbl H3ITf3C3H JJ.YH 

Xepcm1ii 6Hq1rn 6neTttyy,n ypraMJihlH eceJITe,n 3ep3r 6oJIOH caper tteneeJIJIHHr y3yyJI3X 

6oJIOM)l(TOH (Bowen 6a Rovira, 1966). YpraMJihIH ecenTe,n ropMottyy,n HeneeJI.ri:er, xapHH 

ropMOHhI HHHJI3nKHJIT3)J, 3apHM TepnHiiH 3JieMeHTYY)J. opom.U\or (Rubenchik, 1963; Mishustin, 

1970; Brown, 1974). YpraMJibIH es11HH 3c3prYYQ3X 11a.ri:Bap Hh 3apHM rnpm-IHH attrnrottHCT H)J.3BXT 

6uqHJI 6rreTHIDi yi1JI'l{Jl3JI33C xaMaapanTaii: f3)1( y33)1( 6aikaH (Marois, 1981) . .51.noHhl OKHttasa 

xoTnIH PIOHKIDYCHHH HX cypryym1HH )1.0KTop Tepo XHra 1982 oHooc XHMHHH 6op)J,oo 6oJioH 

ypraMJihIH xopToH rnae)Klliitt 3Cp3r 60.ri:11c X3p3nnxryiin3p 3pyyn yprau asax 6onoM)l(HHr 

cy,n:aJI)K 3X3JIC3H (Higa 6a Wididana, 1991). 

1986-1988 OH.l1. "Effective Microorganisms Technology- Arn11rr 6Hl.f.HJI 6Herttyy,u;i.1iiH 

TeXHOJiorn"-Miir 6onoscpyynaH fo106op)J,OOHbl OJIOH TepmIHH 6yT33f)J.3XyyttHH 3XJ13JIHH:r 



TaBbCaH. EM TexHorrorlffir xe)lee a)f( axyi1:)l MaJJhIH T3)1(33JI, ra3ap TapHa.rraH, XOThIH 

U.3IJ.3PJI3IJKYYJI3JIT, 6J.m6op)l.oo, fom HexeH c3pr33JIT, 6aKTep11 yp~rr)l,3r TaHKHMT IJ.3B3pJI3X 

33p3IT epreHeep awttrnax 6oJIOM)l(TOH. EM Rh xyH, aMhTaH, 6aiira.rrh opcrn:H):( xopryii 6aifHrhIH 

X3p3rn3r,l(Ll3f aHa3po6 6a a3po6 opraHH3MYY.Li:hIH H3f)l3JI IOM. 3)l.r33p opraHH3M ypraMa.rr aMhTHhI 

rapaJJTaH XIDJT)laJJ, opraHHK 6oJJOH opr3.HMK 6yc H3I'AJIYY)lHHr 3a)lJJax 6oJJOM)l('fOH. 0HOJlhIH 

ytt)l3C Hh EM-HiiH MHKpoopraHH3M opraHHK 6o)l.HChir 3aJ1,JiaH ttyypcrnperq (C02) 3eB3JI MeTaH 

(CH4) ypraMJihIH eceJIT xer)KMJI)l X3p3IT3H 60)].HC 6onroH xyaHpra.ri:ar (Szymanski 6a Patterson, 

2003). 

3H3XYY TeXHoJiom Hh 6yx 6Hcrn:JI 6HeTHHH 5 xyah ".ri:oMHHaHT" 6yioy ,ll,aBaMrafuiarq 6aii,L1,ar, 

)l,OMHHaHT opraHH3Mhlf ,L1,araH 6yca,ll, 6111.fHJI 6HeT3H eep11H:tt WHH)f( qaHapaa eep'IBJI.ri:er r3C3H 

otton ,IJ,:np rynryypJiacaH 6ai1,IJ,ar. 8epeep X3Jifon yp)f(HJI nn1Mryi1 xepceH,lJ, x3p3IT3ii 6aiiraa 

anrnrr 6JflIHJI 6HeTHHiir ,lJ,OMHHaHT 6orrroH, aMI>,IJ,pax opqHhI Hexnen11ifr xattra)K ernerr xepcHHH 

X3BI1HH MRKpoqmop alllliIT IIII1H)K qaHapT lIIllJDKHX 6oJIOM)l(TOH (f aHXYHT, 2008). 1989 OH,lJ, 

Manaib yrrchIH Xe,L1,ee ~ AxyiiH cypryyJih,ll, EM TexttonorHlir TaHHrreyyrr)K, xaMTapcaH 

cy .na.rrraar u.araatt 6y.n.aatt)l, rypwH)f( 3X3JIC3H 6a aHXHhI orroH yJICbIH xyprrhir 1990 OH)l TaiiJiaH,LJ,a,LJ, 

30XHOH 6aiiryyrrcaH (Sharifuddin et al, 1995). 

1993 OH)l IlaKHCTaH ynca,LJ, EM TexttonorniiH Ta.rraap ypT xyrau.aaHhI rypwHrrT cy,LJ,a.rrraar 

HBYYJJ)K 3X3JJC3H 6a IlaKHeTaH .ri:ax "Eaiira.rrnliH 3pqHM)KC3H a)K axyi.f'-r ,LJ,3M)f(J1X cy.ua.rrraaHhI 

T6BT3ii xaMrnpq rye yJIChIH 3acrlffiH ra3pbIH ,U3M)f(JI3IT3iir33p onoH yrrchIH eeMHHapbir 30XHOH 

6aiiryyJicaH 6aii.uar (Hussain et al, 2014). Yr ceMHHapbIH xyp33H):( EM TexttorrorniiH 6aKTepHHH 

6op,L1,oor KOMTIOCT X3Jifop33p ypraMJibIH yrr,U3fJ],JI33p 6rui~yJI)f( X3p3rrr3X Hb yp .uyttrniiH XYBh,lJ, 

eH.uep 6aH:raar rnmmu.yyrrcaH. 1997 OH)]; EM TexHonornil:H 6YT33f)l3Xyyttyy)l; B&eTHaMA H3BT3pq 

rye yrrchIH Xattoii HX cypryyrrHiiH xe.ri:ee a)K axyiiH ca.rr6apT ryprnHJIThir eprett xyp33Tiii 30XHOH 

6aiiryyrr)K BheTHaM-5Inott1>1 xaMTapcau TeXHorrorniiH xenKJIHiiH TeBiffir yycnH 6aiiryyJicaH 

(Thach et al, 1998). 

IlaKHcTaH,lJ, x11i1r.n.c3H cy )l,a.rrraaraap EM TexHorrornHH 6aKTepHiiH fon,UM3rr.H:iir ypraMJJhIH 

xaH.r)l,aJJ 6yT33f)l,3XYYHA HJM)K 61106op)loo 6orrroH rypwcaH Hh eH,l.lep yp )J;yHr y3yyne3H 6aii.ri:ar. 

Yyu33e yn6aarraH opraHHK xor xruirJ],Jihlf arnHIT 6Hcrn:JI 6HeTH33p 3aJ],JiaH xepc 6op,IJ,ox apra 

,rpnr3pe3H 6eree)l cyynHiiH )KHJIYY,lJ,3,lJ, map aiiprniiH maapbir epreHeep awHrnax xatt)lJ]ara 

a)l(}frnar.ri:ax 6om100. lllap aiiprniiH yiirr)l;B3pHiiH xoep,llorq ryyxttli 3,ll, 6orrox rnaapbir 

6onosepyyncHaap xa»rJ],Jihlf MeHe)f(MeHT3A opyynax, T33B3pJI3JJTHiiH 3ap)lJ]bir 6yypyynax 3aMaap 

yi1:JI)l,B3prr3JJIIBH 3,UHHH 3acrHiiH yp eree)f(Jt:Hr H3M3f,IJ,yyJI3X, u.aannrn6arr 6op,noo, MaJihIH T3)1(33JJ 

yHJIAB3prr3X )f(J1JKHr yiin,IJ,B3p 6Hii 6onrox ttexu.errHiir 6yp.uyyn)K 6orrHo. ,[{3JIXI1HH 6yca)l, 

opttyy,IJ,a.U waaphir aw11rJia)f( 6aiiraa onoH )IGIIII33 6aiiHa. )J{alll33Jifon 2010 OH,lJ, AHrnH,n XHMC3H 

cy.ri:arrraaraap )f(HJI 6yp 250000 TH opq11M xa»r,ll,arr waap rap,L1,ar, maapaap rnptt.arrattrMiiH Tarr6aifr 

xy~M.)K 'IMHr aJJ)l,aJJTbif 6araerax, 6HO.stJI3paJI HBYYJI)f( HJI3Mar yycr3X, Max, CyyttMH qJffJ13JIHMH 

ytt33, Taxtt.a, raxaH: T3)1(33X 33pr33p xe,IJ,ee a)f( axyH:r ,lJ,3M)f(e3H apra X3M)K33r aaq 6ai1Ha (Ben­

Hamed et al, 2010). I1Hr3CH33p ,U33px KOMnaH.H:YA yiin,IJ,B3pmn11ii.H .SIBU,a,lJ, rapax xor xa.srr)lJ]hIH 



acyy,LJ,naa IIIHH,LJ,3X33C ra,LJ,Ha mrnrMHHH xap11yll,Jlaraa 611enyymx, H3M3r,U3JI am11r onox 

60JIOM)K'f0H IOM. 

Xoep.nort1 TyyxHH: 3.U 6onox maap Hh .noTpoo apaai1, aMyy TapHa, 3eper U,3U3r rJX 

M3T OJIOH rnpmlHH T3>K33JIJI3f ypraMnaac 6yp,n:3X 6eree.n .n:pmK>KOOp HCf3H yHrr,lJ,B3pJI3JI 

srnyyncHhl .napaa oifponuooroop 20% yypar, 60% 3cmr aryyn.nar 6ai1na (US Grain Council, 

2014). I1HM33C 6H.UHHH ryprnHJIT cy.uanraaHhI a)l(JlhIH JlYH,D; 3M TexHonorn: (effective 

microorganism) 6y10y "J;yr33M)IUIT 61fIIHJI 611eTHHH TeXHonorH"-p xyu aMhTaH, 6aifranh opl.flffi.n; 

xop Heneeryi:l, eB'IHH yycr3)l3rryii, reHHHH eep'IJienTryii, arnurr a3po6 6onoH atta3po6 6WllJI 

6HeTHHH H3r,D;JIHH:r aryyncaH OH>KYYJiaJIT, oifH Hexeu c3pr33JITHHH 6onoH xyHcHIDi Horoo 

rnp11anaJIThIH Tan6ali)l xepcH11ii yp>KHJI IIIHMHiir H3M3r.n:yymx 61m6op.nooHhI cy ,LJ,anraar 

xerJKYYn:n.n 6ai1ua. 

3. T0CJlHHH YP ,l(YH 

"MoHronhrn TeMep 3aM" T8XK, IllYA-HHH l>HonomifH xyp33JI3HT3H xaMTapcaH 'TanT 

T3p3rHHH xe.nenreeHHH aIOynryif 6aM.ZJ,JlhIH TeXHHK M3pr:J>KJIHHH yMJI1Ilillf33 XHHJ1f3X" C3)l3BT 

a)l(JihIH xyp33H.ZJ, 8MHeroai. aiiMrnHH IJ,orru3Ul1H epTeeH,D, I>ttonorniiH xyp33JI3Hrniin Mm<po6i.rn 

HHiin:3f)l(JIHHH na6opaTOpH 60110H YpraMJihIH 6HoTexHonorIDiH na6opaTOpHHH 3p,D;3M 

IIIHIDKHJif33HHi1 a>KHJI'IH.ZJ, TeMep 3aMbIH 3JIC3H.ZJ, HJIYY .naparMar X3Cryy,D;HHH Hexu,en 6aH.ZJ,aJITaH 

Tamrnua>K, 3JICHHH HYYMHHr caapyynax, ttorooH 6aiiryynaM)l( 6nii 6onrox raJpyy.ni.ir coHro>K, 

xepCHHH MHKp06HOJIOrI1HH 6oJIOH arpoXHMHHH cy .n:anraa IIIHH)l(HJif33H,lJ, rnaap.nnararnii ,D;33)1( aaq 

T)'PllIHJIT, cy .nanraar x11ll:)I( ryMU3IT3B. 

Xepcm1if yp)l(HJI mHM, ypraMJibIH ecenT, ypranrn)l xepcHHH 6111nm 6ReTHHH onoH m3 

6att,LJ,aJI 6yIOy ,llpO)l()I(, 6aKTep M08reHuep, aKTHHOMHU:eTHHH TOO X3M)l('.H, xepCHHH 3pyyn axyif 

MHKpo6nonorliHH y3yyn3JITyy.n, xepcHHH arpoxHMHHH y3yy113nTyy.n 6onox pH, 1(axHJiraaH 

)laM~ynax qa.nBap (EC), c]:>opc]:>op, KaJIHHH aryynaM)I( SIJI3MarnH:H aryynaM)I( 33p3r Hb YfYXaJI yp 

.nyH 6on,z:i:or. XepcHHH opramtK 60,D,Hc, a30T, c]:>occ]:>op, KanuiiH aryynaM)l(HH:r 6onrno xyrauaaH,z:i: 

H3M3f,D,yyJI3X 6110TexHonornifH apraap rapraH aBcaH 61106op.uoor allIHrnaH yp)l(HJI llIHMHiir 

caif)l(pyyncttaap MO.U, ypraMJihIH ypranThir JJ.3M)l(lfX ynMaap 3JICHHH ttyy.nn:uiir XSI3raapnacaH 

60JIOM)K'f0H IOM. 

HttM33C 6:u,z:i: xepcttuii MHKpo611onornH:H 6onoH arpoxHMHHH IIIHH)l(HJif33HHH yp .rryu.n 

YH.U3CJI3H 1(orru3UHH eprner TYIIIIffmH xymM)I( 6apuxaap 2 u;3rnifr cottroH (382-386-p KM-T 

TeMep 3aMI>IH xop11r xamaaHhI 2 Tan) cynanraar x11li)I( ryHU:3Tf3B. 



CY~AJITAAHhIMATEPHA~,APrA3YH 
1-p xyctt3IT 

Cy~anraaub1 ~33* ascau ra1ap, 6aiipmun, Too 

.N'!! ,l.1;33* ascau ra1ap ,l.1;33* ascau ,l.1;33*HHH TOO 

6aii:pWHJI 

1 MaHJiaif cyM, )l{aprarraHT 6p11ra.LJ. yxMarr&rn (43.907323, 10 
6apyytt y3yypntttt xepc 106.954859) 

2 Mawiau cyM, ApxoH2wtoo2 30p!lo2uuH (43.54195, 10 

xopuz xautaaHbl 6apyy1-1 ypo 1r12uuH xopc 107,11508) 

3 MaHJiaii cyM, ApxoHrIDI.LJ.Or 3epnerHMH (43.542 73, 10 

xopnr xarnaaHbI 3YYH YP.ll. U:3rHHH xepc 107,12318) 

4 Mattnatt cyM, ApxoHrHJI)l.or 3epnemi1H (43.54160, 10 

xopttr xarnaatt&I 3YYH XOM.ll. U:3r xepc 107,11474) 

5 Mattnaif cyM, Apxottrnn)l,or 3epnerniftt (43.54719, 10 

xopHr xarnaaH&I 6apyyH xoif.LJ. 1.pr xepc 107,12290) 

6 UoITU3U:MH epTee, A.x<HJiq.LJ.hlH, 6aiipH&r (43.54719, 10 
XOHHO XOrMHH I.(3rMHH xepc 107, 12290) 

1-p 3ypar. Xepcmdi ,n33:>K asq 6yif 6aif.narr (2025.04.14-4.18) 
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3-p 3ypar. XepcHHH Jl33>K33C 6Hqm1 fo.1eTHHH Q3B3p ecrespyyJl HJira>K 6yH: 6aif)laJI 

(2025.04.19-22) 

4-p 3ypar. XepCHHH MHKpo6HOJIOrHHH IIHIH>KHJif33 (2025.04.16-04.20) 
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CY~~rAAHhIAPrA3YH: 

Xepcttl1M )J,33)1(1fHf COHfOCOH U.3IT 1 M2 Ta.JI6ai1H 3aXbIH 4 lJ.3rHRH )J,33:>K, fOJIJlOCOH TeB 

U.3r33C 1 )J,33:>K HHHT 5 )J,33:>K asq cy,[(aJiraaA l1:>KHJI rpaMMaap xonwH 1 )J,33:>K 6onroH amwrnaHa. 

XepcHl1i1 )J,33)1(Httr eHrett xepcttwif 0-15cM, rym1i1: x3crIDiu 15-30cM -33C ,[(33lll asq cy)J,aJiraa 

llimDKHJif33, MOJleI<yJI 6HOJIOfHHH T)'PIIIHJIT)'YAM anrnrrrarraa. 

Xepcttwii arpoxwMHHH 6orroH MexattwK 6yp3JI)J,3XYYHHHr "lftt)l(ettep feo,[(H3" XXK-MHH 

xepcttHR HTf3M)KJI3f,[(C3H na6opamp11A TOAopxoiirryynas. 

XepcHHH arpoxHMHHH Y3YYJI3JI'fYY.L{HHT )J,apaax apryyAaap TOAopxoiirroB . .5ln3MarHHH 

aryyrraM:>KIDir T10pHttrHiiH apraap, cpoccpop1>rn aryynaM)l(lfHr MaqHrHHbI apraap, comrnu.ox 

cyypttyAhir KOMrrneKCMeTpHiiH apraap, xepcttHii ypBarrbrn opqtthir pH MeTp33p, u.ax1rnraatt 

)J,aM:>KYYJiax qa,UBapbir HOHOMeTp33p, xepCHHH MexaHHK 6yp3JI,lJ,3XyyttHRr KaqHHCKHR 

Illl1MYYPHHH apraap, CTaH,11,apT apraap TO,UOpXOHrrOB. 

Xepctt11i1 3pyyn axyi1H 6onott MHKpo6irnnor11iiH IllHH:>KHJir33r MNS 3297: 1991; MNS 
ISO 4831:1999; MNS ISO 6579-1:2020; MNS 6341:2012; MNS IS0:18400-206:2018 33p3r 

CTaH,11,aPT apra3yi1tt .naryy lliYA-HifH oHOJIOrHHH xyp33JI3HrHHH Mmq)06brn HHHJI3f)KJIHHH 

rra6opaToptt.n XHH:>K ryHu3Tf3B. 

XepcHHif qttifmiir To,11,opxoifJiox Hb xepcHHli A33:>K33C yctthl aryynaM)l(Hifr X3M:>KH)I(, 

ypraMnhrn eceJIT, xepcHHH yp)l(l1JI lliHM)J, myy.D. tteneenex ron y3yyn3JIT IOM. XepcttHii qJ-IHfHHr 

TO,ZlOpXOHJIOX)J,00 :>KHHfHHH apra (Gravimetric method) 6y10y apra3yH Hh 105-110°C-HHH 

TeMrrepaT)'pT xaTaa:>K, cmifrniir yyprnyynaH, aJI)J,ar.z:i;caH qHJirllliH X3M:>K33r )l(.H:HrHiiH apraap 

TOOlJ.0)1( TO.[(OpXOHJIOB. 

CY~A~rAAHLIYP~YH 

Xopcnuu MHKpo6uoJioruiiu cy.i.aJiraa, rnunm:uJin3HHii yp .z.yu 

8Mtteros1> aifMrHHH U,orru.311.HH 6onott MaHJiali cyMLIH TeMep 3aMbIH Ap xottrnn)J,or 3epnerniiH 

TeMep 3aM1>rn 2 Tarraap xalllcaH xopHr xamaa, lJ,oITU3U.Hii epTeeHHH xepctteec )l(HIIIHr 6oJiro)I(, 

6 [(3fIDftt 0-15cM, 15-30cM rytt33C 60 ,ll;33:>K asq, 250 opqHM 6Hq1m 6HeT3H IDira:>K, 6aKTepHHH 

40rn, aKTHHOMHlJ.eTHHH 80rn, APO)l(:>Kllif.H 40rn ecrespulir U.3B3prnyymtt cy .n.arrraaH)J, fonTr3B. 

XepcHHH yp:>KHJI lllHMHiir ca.IDKpyyrr:>K, ypraMJibIH eceJITMlir )J,3M)KHX3)1. ryxaiiH xepctt11ii 

attXHhl IIIHH:>K qattapaac xaMaapyynaH xepcee 6110norHiiH 6onoscpyynarrT XHHx3LI. 3opeynatt )J,33)1( 

ascatt r.:pryy,llHHH xepcttHi1: 10 )J,33)1(33C ,nHX IDiratt To,n:opxoi1:nyyrraxaap EHXAY-pyy HJir33JI33. 

CyAaJiraaH)J, xaMpyyrrcatt 2 rnpJIHHH ryHHH: HrrraaTali .ll.33)1(33C XOJIHMor fonTDH 

Mm<po6Irnnorni1:H lliHH:>KHJir33 yp .nyttr H3ITr3H ,llapaax xyctt3rryy,n:3,n; Y3YYJI3B. 



2-p xycH3IT 

XapcHHH MHKp06HOJIOrHHH WHHiKHJff33HHH )J.YH 

IllumKHJin3HHH xapuy 
IIIHHiKHJlr33HHH H3p 

,U:33iK - 1 ,U:33)1( - 2 

.lJ:33)1( aBCaH rytt , CM 0-15 15-30 

EaKTepHHH HHHT Too 2 .0. 106 3.0 . 106 

r3)J.3CHHH 6yrrrnHH casxattuap (E.coli) I1rrp33ryii I1np33ryH 

8BqHH yycnr1:1 (Salmonella) fup33ryH l1np33fyH 

8s1111tt yycr3r1:1 (Shigella) fup33ryH I1np33ryii 

MeereHuep I1Jip33ryH l1np33fyH 

.lJ:pO)l()I( 8.0. 104 2.0. 104 

AKTHHOMeUHT 2.5 · 105 1.0 . 104 

A30To6aKTep11 1.0. 104 1.0 • 104 

Clostridium perfringens l1np33ryH l1np33ryH 

Staphylacoccus aureus l1np33ryH fup33ryii 

ManJ1aii CJ'M, )J{apzllJlaHm 6puzai> yXMllJlblH 6apyyn pyypuuu xopcuuii ih:JJIC 

(43.907323, 106.954859) 

Xepctt11ii 6111IHJI 611eTHYY)J. Hb xepctt11ii oprattHK 60)1.HCbir xyp11Mrnyyrrax, III.HM 

T3)1(33J1HHH 3pr3JITHiir Typf3Cr3X, xepCHHH 6yr3U TOITBOp~yJiaxa)J, qyxan yyp3r ryHU3Tf3)J.3r. 

l1HM33C xepcHHii HHHT 611-qHJI 6HeTHHH TOO Hb xepCHHH yp)l(H.JI llllMHii:r ytt3JI3X3)J. qyxan 

Y3YYJI3JIT 6orr,n;or. 

E11,n;tt11ii cy,n;anraaraap 6aKTep11iiH HHHT rno Hb )J.33)1( ascatt xepcHHii rytt:Bc xapbIJ,aHryii 

6ara xaMaapq 6aiitta . .lJ:33)1(- l-)J. 6aKTepHHH HHHT TOO 2.0· 106, )J.33)1(-2-)J. 3.0· 106 6aiiraa Hb 6HtiHJI 

6mrrHHii Too xapbIJ,attryii 6ara xepc 6aiitta. 

Aumrr 6HeTHHii 6ynr3M,n;3n 6yroy aKTHHOMHIJ.eTHiiH TOO xepcHHii rytt33C xa.l'vrnapti 1.0 · 

104- 2.5 • 105 xoopoH,n;, .npo)l(~H HHHT TOO 2.0 · I 04- 8.0 • 104 xoopott)J., a30T06aKTepHiiH TOO 

Hb MaIII 6ara 6yroy 1.0· 104 xoopoH,n;, MeereHUep 11nr33ryii 33pr33C xapaxa,n; ryx aiiH xepcett;:i; 

6ai1:x 6H'IHJ1 6HeTHHH 6ynr3M.!J,.JU:IHH TOO 6ara 6y10y xepCHHii yp)l(H.Jl llIHM MyyTaH 6aiiraar 

1rnTr3)1( 6aiiHa. 



,Zl,33px yp .ll)'Hr33C Y33X3,Zl r3.U3CHHH 6ynnrnH caBxam.1,ap (E.coli), eBqHH yycnrq 

Salmonella, shigella 33p3r 6Hq1rn 6ueT3H unp33ryi1 Hh xepcmdi 3pyyn axyifH rnaap,l1,Jlar1ir 

xaHracaH xepc 6aM:Ha rJ)I( .uyrH3C3H. 

3-p xycH3IT 

Xopcunu MHKpOOHOJIOl'HHH WHHacHJil'33HHH .a;yu 

llIHIDKHJif'33HHH xapuy 

11Innacunn3uuu Hlp )1,11ac - 3 )1;11ac - 4 

):(33)1( aBCaH ryH, CM 0-15 15-30 

EaKTepHiiH HHHT TOO 1.0. 106 2.1 . 106 

r3,U3CHHH 6ynrnHH CaBXaHuap (E.coli) 11Jip33ryii lfop33ryii 

8BqHH yycr3rq (Salmonella) 11Jip33ryii l1Jip33ryH 

8BqHH yycr3rq (Shigella) l1np33ryii Hnp33ryii 

MeereHI.J,ep 11np:nryi1: Hnp33ryii 

):(po)K)K 8.0. 105 1.1 • 105 

AKTHHOMeu;HT 2.2. 105 1.2. 104 

A3oTo6aKTepH 1.0. 104 1.0 . 104 

Clostridium perfringens l1np33I'yH Hnp33ryii 

Staphylacoccus aureus 11np:nryi1: Hnp33ryH 

Manllaii cyM, Apxonzwiooz 30pJl(JZuim xopuz xauiaaHbt 6apyyn ypo tfJzuiin xopcnuii o:J:J:JIC 

(43.54195, 107,11508) 

,Zl,33pX xycH3IT33C Y33X3,Zl 6aKTepHHH HHHT TOO Hb ,L(33)1(-3-T 1.0. 106, ,L(33)1(-4-T 2.1 . 106 

6aiiraa Hh xepceH mx HHHT 6wmn 6.HeTHHtt TOO 6ara 6ail:raar xapyyJJ)J( 6aH:Ha. HHiiT 6aKTepwi1:tt 

Too ryttHii xepceH.u ettreH xepcHeec 2 .uaxHH HX IUI3pC3H 6on eHreH xepcett.u HJJ3pC3H 

aKTHHOM.HI.J,eT, .L(pO)l()l(HHH TOO Hb ryHHH xepceH,L( 8 - 18 .uaxHH HX HJJ3pC3H, a30T06aKTepHHH TOO 

a,rvrn HJJ3pC3H. 3H.U33C xapaxa.u llJHH)KHJir33r33p HJI3pC3H 6JRHJI 6MeTttyy,LJ,HHH TOO Hb ,L(33)1( aBCaH 

xepcHHH ryH33C xap1u,attryi1 6ara xaMaapq 6aiiHa. 

8BqHH yycr3PIH.U HJJp33ryH Hb 3pyyn xepcHHH maap.L(Jlar1>ir xaHra)K 6ai1Ha. 

EpeHXHH.U Hh ,UyrH3B3JI, xepcHHH 6.HqMJI 6.HeTHHM H.L(3BX JzyH.ll TYBI.IlHH,Zl, 3Kononr:HH 

xya1.u TOITBopToii lllHH)KT3M 6onoBq xepcHHH yp)l(HJI lllHMHH:r H3M3r,LJ,yyJI3X, opraHHK 60,LJ,HChIH 

aryynaM)l(Httr caii~yynax rnaap,lJ,JlararnM: 6aM:raar xapyyJl)I( 6aiiHa. 



4-p xycmrr 

Xapcnuii MHKpo6HOJIOf'HHH WHH:lKHJff33HHii JJ.YH 

filHmKHJff33HllH xapuy 

llIHH:lKHJff33HHH H3p 

)1,33'.lK - 5 )1,JJ:lK - 6 

.lJ.33)1( aacaH ryH, CM 0-15 15-30 

EaKTepHHH HMHT Too 2.0. 106 2.1 . 106 

r3,ll3CHHH 6yrrnrHH casxaHuap (E.coli) Hnp33ryH J1np33ryH: 

8s1mH yycr3rq (Salmonella) 11rrp33ryM l1rrp33ryif 

8BqttH yycr3rq (Shigella) 11Jip33ryii 11Jip33fyH 

Meerem.1,ep J1np33ryii 11Jip33ryii 

.LI.Po )1()1( 4.0. 104 5 .0. 104 

AKTHHOMeu1n 1.6 · 105 4.0 • 105 

A30To6aKTep11 l.0·104 l.0· 104 

Clostridium perfringens l1np33ryif 11Jip33ryif: 

Staphylacoccus aureus 11Jip33ryif 11.Jip33ryif 

Mannaii cyM, Apxonzwu)oz Jopnozuiin xopuz xaU1aaHbl 3ffH ypiJ lfJZUUH xopcnuii iJ:nm 

(43.54273, 107,12318) 

XepCHHH 0- 15 CM 60JIOH 15- 30 CM ryH33C ascaH HHITT ,L(33)1(Jl,ll 6aKTepHHH HHHT TOO 2.0 • 

106 - 2.1 · 106 6aH:raa Hb cy .uanraaH.U xaMpar.ucaH xepcmrii ,ll33)1( 6wmn foreTHHH xyBh.U eyH.U 

TfBIIIHH.[{ 6aiiraar HJITf3)1( 6aiiHa. llhIH)l(JIJif33H.U HJI3pC3H 6~ 6HeTHYY.[{HHH TOO Hb .ll.33)1( 

aBcaH xepcHHH ryH33C xapbU,aHryH: 6ara xaMaapq 6aH:tta . 

.lJ.pO)l()l(JIHH HHHT TOO xepCHHH rytt,ll 6ara 33p3r eH,llep, xapHH aKTHHOM11ll,eTIIBH TOO 15-
30 CM ryH.ll. M3.U3f.ll.3Xyiiu, HX HJI3pC3H Hh HHHJIM3JI opraHHK H3f,L(JIHHH 3a.upan, xepclll1i1 6yn.1,HHH 

TOITBOp)l(HJIT xepCHHH ryH.[{ qyxan yyp3IT3H 6aii)I( 6oJIOXhir xapyyJI)I( 6aiftta. A3oT06aKTepHHH 

TOO xepCHHH eHreH 6oJIOH ryH.U IDKHJI 6aiiraa Hh a30T cpHKCall,JiaX npouecc TOITBOpTOH 6aiiraar 

HJITf3)1( 6aii:tta. 

Xepcett)J, esq:uH yycr3rq11,n: HJip33ryii Hh xapbI.J,aHryii 3pyy11 xepcHHif IUaap)J,Jian1r xattra)I( 

6aiiHa. 3tt3 xyHHH 6aiipIIIJiaac xon MaJihIH xen.u q 6ara Tanxnar.ucattTa:H rnyy .u xaMaapanTaii 

6eree.u 3esxeH 6aiiranb, u,ar yypTai1 xo116oornii raH raqMr, canx11 MXT3H 6a:H:.uan Hh xepcm1ii 

.uopOHTJihff H3M3f,llyyJI)I( 6aH:tta. 



5-p xycmrr 

Xapcnuii MHKpo6uonoruiin lllHHiKHJif'33HHH nyn 

IIIHHiKHJlf'33HHH H3p lllumKHJlf'33HHH xapuy 

,Z.1;333' - 7 ,Z.1;33iK - 8 

,[(:n)K aBCaH rytt, CM 0-15 15-30 

EaKTepHiiH HHMT Too l.0· 106 1.0 . 106 

r3.Z:J;3CHHH 6ynrHHH CaBXaHIJ.ap (E.coli) Ifnp33ryif Ifnp33ryif 

8B~nrn yycr3rq (Salmonella) Ifnp33ryii 11Jip33ryn 

8Bq1rn yycr3rq (Shigella) Ifnp33ryii Hnp33ry.H 

MeereHuep 11np33ryH 11Jip33ryif 

,[(pO)K)K 4.0. 104 1.0. 104 

AKTHHOMeUHT 2.0. 105 6.0. 104 

A3oTo6aKTepH 1.0. 104 1.0 . 104 

Clostridium perfringens Mnp33ryH 11Jip33ryn 

Staphylacoccus aureus 11np33ryH Hnp33ryH 

Ma1U1au cyM, Apxonzwzooz 1op;wzuun xopuz xawaanbt 1yyn xoii.o l(3Z xopcnuii. 0:1:1J1C 

(43.54160, 107,11474) 

XepcHHM 0-15 CM (,LJ,33)1{-7) 6onoH 15-30 CM (,l.(33)1{-8) rytt33C aBcaH )l.33)KYYAHHH 

6aKTepHHH HHMT TOO 1.0 • 106 6aiiraa Hh xepc HI> 6wrnn 6HeTHHH xyBh)], H,U3BX 6ararnii 6aiiraar 

11JITf3H3 . .n:33pX xycH3IT33C Y33X3}], }l,33)1{ - 7-ooc HJI3pC3H aKTHHOMHUeT, Jl.PO)IQl(HHH TOO Hh ;:1;33)1{ 

- 8-aac 3 - 4 }l,aXHH RX 11JI3pC3H, a30T06aKTepniiH TOO a}l,HJI HJI3pC3H. 8Bqf1H yycr:Jfqfi)J. llJlp33ryM 

Hh 3pyyrr xepcHRi1 maap,UJiarhir xattra)K 6ai1Ha. 

ll1HH)KIIJII'33H)], HJI3pC3H 611qHJ1 6HeTHYY,UHMH TOO HI> ,U33)1{ aBCaH xepcHHH rytt33C 

xapouattryii 6ara xaMaapq 6aiitta. EpeHXHMJJ. Hh JJ.YrH3B3JI, ,n:33)1{-7, ,n:33)1{-8-1>rn xepc Hh foFIHJI 

611eTHRH H)J.3BX ,UyHJJ. TYBIIIHHJl., 3KorrorniiH xyBhJJ. TOITBOPTOM, xepcHHM 6.11011orniiH qaHap 

xapbu;attryii )KHI'JJ. rnpxarrrraH: 6aH:tta. 



6-p XYCH3IT 

Xopcnuu MHKpo6uoJioruuu mun~HJll'J3HHH .llYH 

lliHH~HJff33HHH xapuy 

ffiHmKHJir'.J'.JHHH H3p 

)1,33~ - 9 ,l.l33~ - 10 

,[(:n)l( ascaH rytt, CM 0-15 15-30 

EaKTepHiiH HHITT Too 3.0. 106 3.0 . 106 

r3,L(3CHHH 6ynmiiH casxami;ap (E.coli) J1np33ryii J1np33rytt 

8BLJ.11H yycr3rq (Salmonella) J1np33ryii l1np33ryii 

8BLJ.11H yycr3rq (Shigella) H.rrp:nryii Iif.rrp33ryH 

Meeremi;ep l1np33ryli Hnp:nryH: 

,[(pO)l()l( 1.1 . 105 5.0. 104 

AKTHHOMCU:HT 2.7. 105 1.2. 105 

A3oTo6aKTepH 1.0 . 104 1.0. 104 

Clostridium perfringens l1np33ryH Hnp33ryH 

Staphylacoccus aureus Hnp33ryii Hnp33ryH: 

MaHJ1au cyM, Apxo112wu)o2 1op1w2uu11 xopuz xamaa11b1 6apyy11 xouo ipz xopcuuu 033JIC 

(43.54719, 107,12290) 

TyxaiiH ,[(33)1( ascaH U:3IT uapHhl rycran HXT3H eu,n;epner 6aH:caH 6a HapHbI rycran Hb 

xepCHHH TeMrreparyp, qHiir, 611q11n 6HeTHHH H,L(3BXHHr )U{Hax 3aMaap ypraMaJI, 6HqHJI foieT3H 

xoopott,n:hm xaparru:aatt.n rnyy .n Heneen.n,er. HapHbI rycran Hb xepcHRH ra.napryyr xanaa)l( 6111.J.HJI 

6HeTHHH H,L(3BX 6onoH opraHHK 60,n:HCblH 3a,n:paJibIH xyp,n:blr H3M3r.n:yyn3X 6oJIOM)l(TOH. ,[(ynaatthl 

Heneereep 6aKTepH, Meerem.J,ep, aKTHHOMHUeT 33p3r 6HLJ.arr 6HeTHHH ecenT rypr3C,n:3r. 

,1J;33px xyctt3IT33c y33x3.n ,1J;3J)l( - 9-eec mnpc3H aKTHHOMHU:eT, .n:po:>IOKHJ:iH Too Rb ,L(33)1( 

- 10 6y10y ryHHH xepcHeec 2 .nax1rn HX 11mpc3H. EaKTepHHH HHHT TOO, a30T06aKTepilliH TOO 

eHreH 6y10y ryH X3C3IT33 H)l(HJI TyBlllHH HJIJpq 6aiiHa. 

Xepcett.n es1.J.11H yycr3rLJ.H.D: arrp33ryii Hb 3pyyn xepcHRH rnaap.n:narhlr xattra)l( 6aiitta. 

ilIHH)l(l1.ITf33H,L( l1.IT3pC3H 6wqMJI 6Hen1yy,nHMH TOO Hb )J.33)1( ascaH xepCHHH ryH33C xapbUaHryii 

6ara xaMaapq 6aH:tta. EpeHXHM..n H& .nyrHJBJJI, ,ZJ;JJ)l(-9 6a ,ZJ;33)1(-} 0 6y10y rytt11M. xepcett.n xepc H& 

6wqwn 6HeTHHH R,L(3BX .llYB.ll Tysmu~, 3KonorRHH xys&)l TOITBOPTOH, xepcttwii 6Horrortt:HH 

LJ.attap xap&uattryH: )l(Hr.n rnpxanrraH: 6aiftta. 



7-p xycH3IT 

XopCHHH MHKpo6uoJ1oruiiH WHH)KHJlrJlHHH i:.yu 

illHH)KHJlrllHHH xapuy 

IIIHH)KHJlrllHHH Hlp 

,11.ll:IK - 11 ,11.11~ - 12 

,[(33)1( aBCaH ryH, CM 0-15 15-30 

EaKTepHiiH HHHT TOO 2.3 . 106 6.0. 106 

r3.ll.3CHHH 6yJirHHH caBxaHuap (E.coli) l1.Jip33ryif l1.JI3pC3H 

8sq1m yycnrq (Salmonella) l1rrp33fyM 11np33ryM 

8sq11H yycr3rq (Shigella) l1.JI3pC3H l1.rrp33ryM 

MeereHUep 1.0. 102 0.0. 102 

,[(po)K)K 2.0. 106 5.0. 104 

AKTHHoMeUHT 3.6 · 105 1.8 · 105 

A30To6aKTep11 1.0. J04 1.0 . 1Q4 

Clostridium perfringens Mnp:nryii 11Jip33ryM 

Staphylacoccus aureus 11Jip33ryu 11np33ryM 

I.(ozmtfJl(Uii epmee, AJ1CWl'tdbt11, 6aiipllbl xoiiuo xozuiin l(:JZUUH xepcuuii 03'JJIC 

(43.54719, 107,12290) 

LJ:33px IIHIH)K.HJif33HHii .z:i:yttr "Xepc. XoT, cyypHH ra3pI>rn xepcmrif 3pyyn axyilli 

a10yJiryMH Y3YYJI3JIT, 6oxHpMI>Ir ytt3JI3x" MNS 3297:2019 CTatt.z:i:apTurn MnKpo6HonorniiH 

epeHXHH llIHH)K.HJif33HHH xepcHI1M .[(33)KHH.[( 6aKTepaiiH mllT TOO 1 r-.n: 106 -aac X3Tp3xryii, 

r3)l.3CHHH 6ynrniftt caBxattuap (E.coli), eBqHH yycr3Pl (Salmonella/Shigella), Clostridium 

perfringens HJip3X ecrytt 6aii.z:i:ar. LJ:33)1( - 11 .[(33)1(H.[( 6aKTepHiffi HHMT TOO 1 f-,U 2.3 X 106 6y10y 

6aiix ecToii X513raapT HJI3pC3H, 8Bq11H yycr3rq (Shigella) HJI3pC3H yqpaac 6oxnp,a;oJIToii xepc 

6aliHa. )];33)1( - 12 .[(33)1(11.IJ. 6aKTepHHH TOO lr-.z:i: 6.0 X 106 6y10y 6aifx eCTOH X513raaPT Jm3pC3H, 

r3.ll.3CHHM 6ynrnM:H casxam.1,ap (E.coli) HJI3pC3H y'Ipaac 6oxHp.ll.OIITOM xepc 6ai1Ha. 

l..l,orn.J,3UHM epree, A>KHJiq,[(£:.IH, 6aiipHM 6apyyH xoiiHooc aBcaH Ll:33>K - 12 -ooc r3.[(3CHHH 

6ynrn:HH caBxaHuap (E.coli), ,D.33>K - 11 -33C esq11H yycnrq (ShigeLLa) HII3pC3H Yl.Jpaac ryxai1H 

ra3ap xyn3M)I( cyyp11nyynax 6oJIOM)KI'fH rl>K Y33H 6aliplllrrI>ir COJIHX Uiaap)J:Jlararn:H. 



X0pcuuii arpoxnMH, <1>n1HK y1yyJ13JJT 

XepcHHii arpOXHMHHH 60JIOH MeXaHHK 6yp3JI.Z:PXYYHHHr "ilIDKeHep reo.n.113" XXK-HHH 

xepCHHH HTr3M)l(JI3[,llC3H Jia6opaTOPH.n. TO,nopxofulyynaB. XepCHHH: arpOXHMHHH 

Y3YYJI3JIT)'Y.IJ.HHr .n.apaax apryy.n.aap TO,llopxoH:Jioe. JIJI3MantiiH aryyJiaM)l(HHT T10p11HmiiH 
apraap, Q:>ocq>OphIH aryynaM)l(Hllr Maq:nrnHhI apraap, COJIIDIU,OX cyypHy)l,hir KOMilJieKCMeTIHIHH 

apraap, xepcm1ii ypsa.rrhrn opqHhir pH MeTp:np, u.aximraaH ,llaWI<yynax qa,n:sapoir HOHOMeTJJ33p, 

xepcHHH Mexamrn 6yp3JI,JJ;3XyyttHiir KaqnHcKH.H IIIHMYYPHHH apraap, CTaH.LiapT apraap 

To.n.opxoiiJI)I(, ,llapaax xycmITyy.IJ.3.ll xapyynae. 

8-p xycH3IT 

Xopur xamaaub1 4 Q3ruiiu x0pcuuii arpoxnMuiiu 

WHH)KHJ1f'33HHH yp JJ:YH 

illHHf'33r;:J:3X ill HM 

cyypuy.r.,Mr- T3)K33JIHHH 
.HJI3Mar N03 C03 

XyenJJ6ap pH ~,ds/m 
,l.(aec, 

3KB/100r 
O/o O/o Mr/lOOr O/o 

:meMeHTYYJJ: 
Mr/lOOr 

ca+2 Mg+2 P20 s 

/f33JIC} 8.43 0.142 0.07 0.41 0.39 2.47 14.6 4.4 2.5 

f(33 JIC 2 8.35 0.098 0.04 0.26 0.44 0.32 7.1 4.6 1.7 

/(33JIC 3 8.30 0.101 0.05 0.22 0.41 0.32 4.4 3.2 2.4 

f(3 3 JIC 4 8.33 0.117 0.05 0.31 0.37 0.66 8.3 5.4 1.6 

XepcHHH 0-30 CM-HHH ryttHH x3crniiH .IJ.33)1(HHH arpoxHMUHH IllHH)l(MJir33HHH yp .nyttr33C 

xapaxa.n. pH 8.30-8.43 6aHHa. L(axHJiraaH ,llaM~ynax qa.n.sap (EC) Hh 0.098-0.142 ds/m-33p, 

xe.n.enreeHT cpopQ:>oporn aryynaM)I( 1.6-2.5 Mr-p, KaJIHHH aryynaM)I( 14-19 Mr-p 6aiitta. 

5In3Mam:HH aryynaM)K 0.22-0.41% 6a:Hraa Hh xepcHM:H .irmMarHiiH xattraM)l( 6ara yqpaac 

xepceH.IJ. 6nonomH:tt 6onoscpyyna.rrT XHH)I(, caibKpyymK, M0.!1. cyynrau, rnpBX rnaap.IJ.Jiararnii Hh 
xapar.n.a)l( 6aiiHa. 

9-p xycH3IT 

Xopur xamaaHbI 4 u1ruiiu x0pcuuii MexauuK 6yp3JIJJ:lXYYHHiir 

TO,Uopxo.ii:JICOH JJ:YH 
-

:N'!! ,l.(33)1\ ,l.(33)K MexanuK mupxryyJl, 0/o mupxruiiH XJM~:n, MM 
H3p aecau 

ryu, 1-0.25 
0.25- 0.05- 0.01- 0.005-

<0.001 <0.01 
CM 0.05 0.01 0.005 0.001 

1 ,L(33)1( 1 0-30 23.0 53 .2 8.9 2.2 8.4 4.4 14.9 

2 ,L(33)1( 2 0-30 23.0 62.2 5.1 1.6 5.9 2.3 9.7 

3 ,L(33)1( 3 0-30 16.0 68.6 5.4 1.0 7.1 1.9 10.0 

K 20 

14 

16 

16 

19 



I 4 I )J;:n>K 4 I o-3o I 20.1 I 62.2 I 6.4 I 2.1 I 6.8 I i.1 I 1 i.2 l 

Xepcm1ii 3pyyn axyiiH 6onoH MHKpofo.rnnorn:iiH IIIHH:>KJIJir33r MNS 3297: 1991; MNS 

ISO 4831:1999; MNS ISO 6579-1:2020; MNS 6341:2012; MNS ISO:l8400-206:2018 33p3r 

CTilH,lJ,a_pT apraJyti:H ,D;aryy lllYA-uliH 1i11.onoruiiH xyp33JI3HmHH MttKpo61>rn HHHJI3f')KJUIHH 

na6opaToptt,lJ, XMH:>K ryihJ;JTr3B. 

Xopcuuii quiir 6onou xaiipra qynyyubI XJM:IK33r TOJWpxoiincou JJ.YH 
XepcHHli qHiirHiir To,D;opxofulox Hh xepcmrn .LJ:33){{33C yctthl aryynaM)f{MHT XJM)f{H:>K, 

ypraMJihIH ecenT, xepcHHii yp)f(HJI IIIMM,lJ, IIIYY ,lJ, HeJieeJiex roJI Y3YYJI3JIT IOM. XepcHHii qJiifrniir 

TO,D;opxoiinox,D;oo )f{MHrn:iiH apra (Gravimetric method) 6y10y apra3yii Hb 105-110° C-H 

TeMrreparypT xarna:>K q11ifm:ii:r YYPIIIYY naH, an,n:ar,D;caH qlriirHiiH XJM)KJJr )f(MHrJIBH apraap 

T001(0){{ TO,D;opxofuIOB. 

10-p xycH3IT 

Xopcuuu quur (Soil moisture, o/o) 

,l],33'.IK ascau 
Xopur xamaa 

Xopur 
Xopur 

ryu, CM xamaa CTaHJJ.apT 
6apyyu YP.ll. )l,yHJJ.alK 

6apyyH YP.ll. 
xamaa 3YfH 

xa1aiiJIT 
U3f' XOH,[( IJ;3f' 

U3f' 
0-15 2.65 3.37 3.77 3.26 0.56 

15-30 5.10 5.13 5.60 5.27 0.28 

XepcHHif IIIHIDKillif33HHii yp .ayHr:nc xapaxa,a qHiirHiiH aryyJiaM)f{ 0-15 CM ryH,n: 2.65-

3. 77 6a 15-30 CM ryH,lJ, 5.10-5.60 xyan 6y10y 6ara 6aii:Ha. TyxaiiH ,lJ,33)f{MHf 4-p caphIH II-p 10 

xottoIT aacaH Hh qHiirniiH xattraM)f{ 2.65-5.60 % 6y10y MaIII 6ara TYBIIIHHJ.J. 6aiiraarnii xon6oornii 

IOM. 

XepcHHif xaiipra, qy .rryyr T0,!1,opxoiiJiox Hb xepcmdi MeXa.HMK 6yp3JI.L:PXYYH, <j>.H3HK llilfH)K 

qattaphir yH3JI3X3,lJ, qyxan aq xoJI60r,!l,OJITOH. 3H3 Hh xepcHttii ye xa}.l,ranax qa}.l,aap, ypraMJihIH 

yH;:pcHHii xer)f{JIHHH eceJITeJ.J. rnyy.LJ; Heneen.LJ;er. XepcHHii xalipra, qynyyr TOJ.J.OpxoliJioX.LJ;oo 2 

MM-HHH IIIttrmyypHHH .LJ;33pX <j>paKIJ.bIH MaCCbir X3M)f(IDI( TO,lJ,opxoH:nox apra 6y10y "particle size 

distribution by sieving" IIIHrIIJYYpHHH apraap ISO 17892-4:2016 cTatt.LJ;apTaap TO.LJ;opxoiinoa. 

11-p xycH3IT 

Xaiipra qynyyHbI X3MiK33 (%) 

Xopur Xopur Xopur Xopur 
,l],331K ascau xawaa xawaa xawaa xamaa 

,l1,yH)J.31K 
CTaHJJ.apT 

ryu, CM 6apyyu 1yyu YP.ll. 1yyu xoii.r. 6apyyu Xa3aH.11T 

YP.ll. U3r Q3f' u;'.lr xoii)J. u;3r 

0-30 7.31 6.64 6.95 14.41 8.83 3.73 



Xepcm1ii llIHHJKHJir:nHHH yp .nyttr:nc xapaxa.u xailpra qynyyHhl aryynaMJK 0-30 cM-T 

6.64-14.41 xyBh 6aiiraa Hb 6ara X3MJK33HHii xaiiprarni1 xepc r::J)I( To,n;opxoiinor.no)I( 6aiiraa Hb 

xepcHttii arpera1m.u 3epr33p HeneemK 6aiiHa. 

8MttoroBh auMar, IJ.orru:ui:uii opToouuu aJKHJJ"II.!1hJH 6aupuhl yetthI 

MHKp06HOJIOrHHH WHH'1(HJlf'33HHH .ri:yu 

Y CHbI 11auapbrn Y3YYJI3JIT Hb xepc 6oJioBcpyynax 6onoH xepcHHH qlfiimifH y3yymJIT3A 

HeJieeJiex y11paac 3apHM ra3paac YCHbl .IJ,33)1( aBl.J epeHXHii MHKpo6HOJIOrHiiH lliHIDKHJif33 XHH:>K 

ryiiI.J.3Tr3H .uapaax xycH3IT3.U xapyynaB. 

12-p xycH3IT 

8Muoroeh aiiMar, IJ.orru3u,uii, ApxountJI.ri:or opToo ryuuii xy.ri:rniiu 

xypaaryyp TauKuaae ye 

ffiHH'1(HJif'33HHH H3p lIIHH'1(HJlf'33HHH xapuy 

EaKTep11iiH HHiiT TOO 4 .0· 104 

f3.U3CHMH 6yJirnHH caBxattu.ap (E.coli) Jifop33ry0: 

8BqHH yycr3rq (Salmonella /Shigella) Hnp:nryii 

Clostridium perfringens Hnp33ryH 

MttKpo611onorn:ii:u epeHXRii ll1HH:>KHJlr33HHH cTaH)].aprnn (MNS ISO 6222-1998; MNS 
ISO 19250: 2017; MNS ISO 6461-1:1998) ycHhI .U33JKH.IJ. HHiiT 6aKTepHii:H Too 1 MJI-.U 102-aac 

HXryM, r3,U3CHHM 6yJirnMH caBxam~ap (E.coli), Clostridium perfringens, Salmonella, Shigella 
HJip3X ecryii 6aii.nar. IlIHH)l(HJJr33H.U ascaH YCHbl .U33:>KH.U ErniiT 6aKTep11H:H TOO 1 MJI-n 4.0 x 104 

6y10y 6a0:x ecTOii XSI3raapaac X3TipC3H, nn3cuwi1 6ynrn:iiH caBxaHI.J,ap (E.coli), eBl.JHH yycrnrq 

(Salmonella/Shigella), Clostridium perfringens Mp33ryi1 q 6ox11p.uonTOif xypaaryypbIH TaHKHii:r 

apttyTrax rnaapLVJararni1 ye 6aiiHa. 

13-p xycH3IT 

8MH6J'OBb anMar, IJ,orr1ouuii opT66, AacuJiqJ.i:blH 6aiipHbl KpaHTHbl ye 

llinmKHJl[".)'.}HHH H3p IllnH'1(HJll'33HHH xapny 

:OarcrepHBH HHiiT TOO 3.0· 104 

f3.IJ:3CHHH 6yJirniiH caBxaHI.J,ap (E.coli) Hnp33ryH 

8B1.JHH yycnrq (Salmonella /Shigella) Hnp33ryii 

Clostridium perfringens 11np33ryH 



MHKpofomnornifH epeHXHi1 UJHH)l(HJJf33HHH crntt.z:i:apTa.n (MNS ISO 6222-1998; MNS 
ISO 19250: 2017; MNS ISO 6461-1:1998) yettbI ,Z:P3)KJ1)l HHHT 6aKTepHHH TOO 1MJI-)l102-aae 

uxryu, r3.z:i:3eHHH 6ynrniiH easxattuap (E.coli), esqHH yyer3rq Clostridium perfringens, 
Salmonella, Shigella IDip3X eeryii 6ai1.nar. 

lllHmKHJif33H)l Hpe::m yeHbl )l33)1{}1)l HlfHT 6aKTep11HH TOO 1 MJI-.n 3.0 x 104 6y10y 6aiix 

ecToii X513raapaae X3T3pe3H, r3)l3eHHi1 6ynr11H:H eaBxam.(ap (E.coli), esqHH yyer3rq 

(Salmonella/Shigella ), Clostridium perfringens HJ1p:nryi1 q 6oxHp.nonToii XYJie, axyilH 

X3p3rJI33H)l rnyy.n X3p3rJI3X 6oJIOM)l{I'Yll ye H001..(Jlerq eaBbir 1PB3PJI3X, apeyTrax 33p3r apra 

X3M)J(33 asax rnaap.nnaraTaii ye 6aH:tta. 

Xopcuuii .Z:.3JilOJC 6ul.fHJI 6ueTHHH U:3Blp ocrneop BJJracau .nyu 

XepeHJ.fi1 aKTHHOMHUeTYY.LlHMH aMb.npanbrn rorr opqaH xepe 6eree.n aKTHHOMeuiu Hb 

attTH6HOTHK, aMHH xyq11n, BHTaMHH, <PepMeHT 33p3r 611onornH:H H,ll3BXT3H OJIOH 60.D,HC 

Hlifu13~rr3x11iiH 33p3rl.(33 6yea.n MHKpoopraHH3MhIH yH:nqn3m3p yJI 3a,z:i:pax HHHJIM3JI oprattnK 

H:Jr.nn11i1:r 3a.nnatt eaapMar~rraxa.n 6orroH xepemrn yp)J(HJI IIIHM 6yp3JI.Ll3X3.Ll qyxan yyp3r 

ryttU3Tr3)l3r. MH.M.n 3H3XYY ey.nanraattbl rorr 3opirnro Hb ryxaH:H op1-1HbI xepetteec aurnrra:H 

6H1IHJI fai:eTHHH ecreBpHHH 6HOJIOfHHH H)l3BXHHr ey.nnax uaalllH,[( 6HoTeXHOJIOrHHH 

yHrr.llB3pJI3JI,n: aI.UHrnax 6orroM)J(Hiir ey .nnatt Torrooxo.n opI.U1rno. 

8MtteroBh aH:MrHH:H ll,OITI.l31.(HH 6onoH MamrnH: cyMhIH TeMep 3aMbIH Ap xottnm.nor 

3eprrem:Htt TeMep 3aMhIH 2 Tanaap xamcatt xopar xarnaa, IJ,orrl.(31.(HH epreeHRH xepctteec )J(HIIIJff 

6onro)I{, 6 l.(3rHH:H 0-15eM, 15-30eM rYJI33e ,ll33)J( asq, 250 opq11M 6WIHJI fo.1eT3H IDira)I{, 

6aKTepHHH 40 I.UHpX3r, aKTJ.fHOMHI..(eTHMH 80 IIIHpXJr, .npo)l{)J(H.i1.H 40 I.UHpX3f eeresp11i1r 

l.(3B3prnyymtt ey.narrraatt,n: fonTrJB. 

Jlnraeatt ecrespyy.U3J eottroMorr opq1rn.n 6aKTep11, aKTHtto6aKTepn, .npo)l{)I{, Meerettuep 

ecresepneH KOJIOHH canraH KOJIOHH 611q11rnJJI XHHH uaaum.n zyprnHIIT x11iix 3op1mroop 

MnKpo6brn Hl1HJI3f)KJil1HH na6opaTop11iiH fo1qHJI 6HeTHHH eatt,n: xa,n:rarraB. 

U3B3p ecrespHiiH ypra1T 







11-p 3ypar. ,LijJO)K)J(HHH l.l,3B3p ecreBplfHH yprruIT (2025.05.07-10) 

H3M3JIT33P XHHC3H AJKHJI 

l(orrrou,Hi1 eprnettHii 3apHM y.JU1p.wiara, a)IGfJJ'!.LihIH xyc3JIT33p 3epJieryy;:u1iiH yctthI 

xypaaryyp 60JIOH TSB epTeamrn a)l(EUlq,L{hlH 6aifpHbl YCHbl MHKpo6HOJlOrHHH 

lIIIDDKHJif33r XHfulr3x xyc3JITHHH ;:i,aryy 2 yctthI .LJ,33)1(11,ll, 1IIHIDKHJir33 XHH)I( yp .n;yttr 
xypryyJic3H. 

1. lliHIDKHJlr33H.LJ: aBCaH yetthl .LJ:33)1(H.LJ: HHHT 6aKTepHHH TOO 6aifx eeTOH XH3raapaac 

X3T3pC3H, f3,ll,3CHHH 6yJirnHH eaBXaH11.ap (E.coli), 0B1UIH yycr3rq 

(Salmonella/Shigella), Clostridium perfringens IDip:Bryii q 6aKTepHffiI 6oxHp.LIOJITOii 

6aiiraa yqpaae 3epJieryy.n;niiH ye xypaaryyphIH TaHK, ye tteeI.VIerq caa@r U,3B3pmx, 

apuyTrax 33p3r apra X3M)l(33 asq, a)l(JUlq,lJ,bIH 3pyyrr M3H,ll,Miir xaMraarrax 

rnaap,n:rrararnJi 6aiitta. 

2. Cy.n;arrraatt,n: IIIaap,ll,JlararnH. 60.1:i:i-1c ypBaJI)l(HHH 3ax11:arrra XHHC3H. 

"MoHroJibIH TeMep 3aM" T8XK, lllYA-Hiftt fomnornifH xyp33Jl3Hr.HHH xaMThIH 

a)l(M:Jrnaraatthl xyp33H.LJ, x3p3DKHX cy.n;arrraatthl IDKHJI.LI maap,ll,Jlararnii 3apMM 60,IJ,nc 

ypBaJI)l(HHH 3axnarrra xnif)I(, xy ;:i,arr;:i,aH aseaH. 





OHOJihIH X3C3r 

TAHAMAJI MAXHPC (Lycium truncatum Y.C.Wang.,) 

q3C3HU3pHRH oBor (Solanaceae )-T 6arrax TaHaMarr Maxnpc Hh MoHrorr opHI>I Y naaH HOM.IJ: 

" xosop", Y rraaH .n:aHcatt.n "3M33r" X3M33H 6ypTr3f.UC3H ceer ypraMan IOM. ~3rrxn-H:i:1, MaxHpc1>rn 

TeprrHRH 97 3yurr ypra.n:raac MoHrorr opoH.U TattaMaJI MaxHpc (Lycium truncatum Y.C.Wang), 

Opoc MaxHpc (Lycium ruthenicum Murray), IloTaHHHhI MaXHpc (Lycium potaninii Pojark) X3M33X 

3 3yHrr Hb ypra.uar. TaHaMaJI Maxwpc Hh .U3JIXHH.IJ: MoHron, Xna.u r3C3H 2 ynca.u rnpxcaH 6eree.u 

Mottrorr opm1 roBb u.err.n: ypra.uar H3H xsnraaprrar.[(Marr Tapxa1uatt, 1-1 .5 M ett,n:ep ypra.nar, yrr6ap 

map :>KHMCT3H MeqHp rnynyytt ceer IOM (1-p 3ypar). 

Mottrorr opHhI f an6bIH fOBh mopttoroBHHH uerrepxer X33pIDIB ToH:por), I>op30HrHHH 

roa1> (Arrawaa roBHHH Tottpor)-.n: TapxaH ypra,n:ar, MeH Xos.n: ron (Hx HYYPhIH x0Trop1>rn 

uenepxer X33pHHH Toiipor)-.D. lllHH33p T3M,11,3rrr3r,11,c3H 6eree.n: yyn Tonro.u, aM xasu,an, 3p3r 

rattrHRH xyypaH., .n:ascapxar, qynyypxar xa:>KJY, xyiKHpnar 3JIC, 3JIC3pX3r-xaliprapxar uerr, 

catiphrn 3JIC xattprarntt epoonoop Jt,3pc xapMarratt xonIDI,11,0H ypraHa (2-p 3ypar). 

1-p 3ypar. Battran1> .IJ:33P ypraJK 6ytt TaHaMan MaxHpc 

Battran1> ,ll33p yp33p, 6onrno YH.IJ:3CJI3r 11III33p ypiK,ll3r X3,lll1tt q orroH :>KHJI .n:apaaJiaH 6on:>K 

6yii raH ral.rnr, xyypanilIJiaac UiarrTraarraH uen:>KHX, 63Jitf33pRliH Marr1>rn xerr.n: rI1lllr3r.IJ:3H r3MT3X, 

IIIHPYYH MeH.uepT uoxnr,n;o:>K U3.Q3r IOM yy ,z:zyw 6onoscopcoH yp HI> yHa:>K capHHX 33p3r 

rnruITraaHaap ycTa:>K 6omowryii, MeH H3H xosop ypraMJihIH :>KarcaarrTa.n opox Mara.n:rranrnH 3yiiJI 

IOM. 11HM33C MoHrOJI YJIChIH 3acmHH ra3phIH 1995 OHhl 153 .rzyraap TOITOOJIOOp 3H3 3yIDIHHr 

xosop ypraMJII>IH :>Karcaarrrn.n opyyn:>K 6attran1> ,ll33p Hb XHMra.uax, ynMaap 3opey.n ypryynaH 



rem1iftt caHr xa.uranaH ynJJ.33X, ypra)K 6yif rnn6aiir .uapxatt raJpbrn cyn)K33H.U opyynatt 

xaMraanaxhIH qyxnhir 3aa:>K33. 
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Jlop11oronL. 13. r oni,-A:trJii . 1-t. 3yy11rapL111 rosi,® A:naii11 osop ront.,\ !2,JA:1amaarn ih1 roe i. 

(EaacattMeHx 6a 6yca.II, 2022) 

2-p 3ypar. TattaMan Maxapcbrn rnpxaJITbIH 1.pryy.u 

Maxapcbrn )KHMCHttr 4000 rapyif )KHJIHttH eMHeec xyHc, 3MIDIH 3opeynanrnap X3p3rJI3)K 

I1pC3H 6eree.u <PettOJIT, <Pnasattoif,n H3f,[(3JI, KapOTHHOif,n, opraHHK xyqnn 60JIOH 3p,U3C, 

BHTaMHHaap H3H 6aIDJar IOM. TaHaMan MaxHpCbIH )KHMC Hb ~-KapOTHH, T3HHHH, opraHHK XyIJJ!33p 

6a.sinar 6onosq 6yca.u 3yifnT3Hf33 xapbu;yynaxa.u BHTaMHH C-HMH aryynaM)K 6ararni1. 

3H3XYY ypraMJibIH aHrIDian 3yiftt Tanaapx cy.uanraa l_\eemyH. 6aif,nar 6onosq Moneeyn 

6Honorn, 6HoTexttonornifH qHfJI3JIHHH cy,nanraa 6yca.u opoH,U o.uooroop XHHr.U33ryif. 11ifM33C 6H,U 

2021 OHooc TattaMan MaxHpCbir in vitro-.u ypryynax zypnrnnThlr aM)KHJITiaif ryifU3Tr3C3H 6eree.u 

rapraH ascaH 6I-fqHJI ypraMJibir 6aH:ranHifH ,[(33)1( ypraMaJITaJ.i xapbcyynaH reHeTHKIDiH xyBb,[( X3p 

TOITBOpToif 6aifraar ytt3JI3X cy,[(anraar xHJ.1)1( 6aH:Ha. ,D;3JIXHHH 6yca.u opttyy.ua.u Lycium-H 

TepnHHH ypraMJIYY,llhir 611qMn yp~nrHHH apraap rapraH aBax u:eeHryif cy.uanraa xHti:rnc3H. 

oli)l, in vitro ecrespHiir 3XJI3X,ll33 3HrHHH MaxHpc (Lycium barbarum L.)-HHH 6I-fqHJI yp~nrHJ.iH 

nUiaapx 11TanH, PyMbIHbI 3p,[(3MT,[(HHH XHHC3H cy,nanraar xapbnyynaH .uym33.ll 3apHM 

zypIIIHJITbir eepcnHtiH cy.uanraaHbI a)KMJI)J.aa zycraH a)f(HnnacaH. 



MYPKPO<l>ThIH JKHr,IJ. (Elaeagnus moorcroftii Wall. ex Scbltdl.) 

)J,JJIXHH .D:JJP 93 3yfin, 3 n16pH)], 3yfuI 6ypT£Jr)],cJH 6afi.n,ar 6011 Mottron.n, 3esxeH 1 3yfuI 

(MypKpo<i>TbIH )l(lff)], Elaeagnus moorcroftii Wall. ex Schltdl.) ypra)],ar. 3mxyy ypraMan Hb 

)l{11r.n,11fiH OBOIT 6arr)],ar 6a aHx HJPT ypraMan cy,ZI..riaal.f Kapn JlH.HHefi 1890 OHD: IDipyynJH 

XJBJTYYJI)I( 6alkaH 6on 2001 60110H 2007 OH)], Elaeagnus angustifolia 3yfilITifi synonym 6yioy 

H:>KHJT 3yRJ1 60J10Xblr TOITOOCOH 6afi,nar (3-p 3ypar). 

3-p 3ypar. MypKpoq,n.rn )Kttr.n ypraMan 

)l{Jrr,n Hb ypT Hacan,nar (80-100 )l(HJT) Mo,n 6erea.n: 10 M ett,uap, 30 CM .uirnMe11n3li xyp.natt 

ypra,nar 6area.n 5-6 )l(HJIHHH ,uapaa :>KHMCJJ arq 3XJJ1,l1,3r. 3HJ MO)], Hb yep, xycn3fi raH raq11r, 

1.fyrryypxar, 3JJC3pX3f, xapCHHH aH.nap ,naBC)l{HJlT 3CB3Jl myJJTJJ3r 33p3r OJJOH T0pJJHHH XaTYY 

urnpyytt op":IHbI ttaxr.imrnr T3CB3pn3x qa.n,Baprnli. OpochlH l.JH)],yH )l(HMCHHH ypraMJibIH SIH3 

6ypHHH XJcryy)],Hlir }IH3 6ypHHH JMHHH XJJifop33p, y1npT3H YCHhl yWl)],B3pJI3JJ)l,, M0H MO)], 

6onoscpyynax, X0I')l(MHHH 33MC3r yRJJ)l,B3pmx3,u aumrna)I( 11pc3H. HafuI3yypbIH acanT 5 capbIH 

cyy1133c 8 capbIH 3X xypTJn HBar,uatta. Ypulir HaMap JOM yy xasap cyynra)I( rnpHan,nar, yp TOITOX 

ye.z::p3 xyp3H aHraTJH 6oJIHO. AraapbIH xopr xu.H, yTaaH)l, T3CB3pTili. )l{uMc Hb aH)l,rapxyy, 

rypirnapxyy 3eaJiaH 3)],T3H, l.JHX3pn3r aMrraif 6aH:.uar. MypKpo<i>ThIH )l(HI'.U Hb r 3p3JI,n .l1.yprni1: 

ypraMan 6eree,ll, HapHbI rnyy,n TYCI'anTaii 3a,nrni1 op1:1HH)], caHH ypra)I(, cyy,ll,JpJI3r Haxu;eJI,n eceJIT 

Hb cyJI 6ai1:.n:ar. XapcHHH xyBb.U HXJJXJH conroMoJI 6yc, yp)l(HJI nmM 6araTaii, ,naacapxar 6oJIOH 

cyrr mynrn3I' xapcaH,u xypT3JI yprax qa,uaaprnii. 



Yttmc Hb ryHJrnH: xenKcett TYJT ra3pbIH rym1H: ycbir aunmiax 6onOM)l(TOH 6aH:.uar. Matt 

ytt.U3C )1.33p33 Frankia rnpJTHHH a30T fox)l(yyJI3rLI 6.wmrr 611eT3HT3H CHM6Ho3 yycncH33p xepcHHii 

a30TbIH aryyrraM)l(Httr H3M3r.nyyJI)I(, eepee 6orroH oH:p opqMbIH ypraMJibIH yprarrTbir .U3M)l()J.3r. 

)l{11r.u MO.U Hb Espa3HHH 3X ra3pbIH c3pyyH 6orroH .uynaaH 6yc ttyTraac raparrTaii 6orrOBLJ 

xym1ii yful a)l(HJIJiaraaHbJ Heneereep )1.3JIXHHH 6yca.u nrnyy.U3.U Mam epreH TapxcaH ypraMarr IOM. 

TyyttHH: 6aii.rarrHH:H yyryyn ttyTar Hb Eapyytt 6onoH Tes A3HHH opttyy.n; 6y10y HpaH, 

AcpraHHCTaH, KaBKa3, ,l.l.ytt.ua.u A3HHH 6yr .u ttaH:paM.uax yrrcyy .u, MoHron 6orroH Xfla)l.bIH 6apyytt 

xoii.u MY~Y.ll.bir xaMap.uar. MeH Esponhrn 3YYH eMHe,n; x3c3r 6onox OXY-bIH eMHe.n; My)I(, 

YKpaHH 6onoH fa3ap .uyH,r:r;brn TIHrncllliH opHyy.ua.u 6aiiTarrHfilI Hexu:en.u 3JYfH33C ypra)I( 11pc3H 

TYYXT3H. )l{11r.u MO.ll. Hb xepcm1.i1: .uaBC)l(HJIT 6orroH ratt raq11rr OHU;roH: T3CB3pn:H zyn roBHHH 

6asrn6yp,lJ, 6orroH rorrbm cas ra3pyy.ua.u 6aH:ranHiiH eTreH rnyryu yycr:JH ypra.uar. 

19-p 3YYHbI cyyn ye3c 3XJI3H 3H3XYY ypraMJibff roerr qHM3rJI3JIHHH 3opeynarrTaap 6oJIOH 

Tan X33pHiiH 6yc3,IJ, canxHHaac xaMraanax 3ypsac 6a:Hryyrrax 30pHJiroop XoH:.u AMepHK 6orroH 

EBponhlH 6yca.u opnyy.ua.u H3BTpyymK33. JIJianry.srn AHY-hlH 6apyyn 6oJioH TeBJlliH MY~.U, 

Katta.L(bIH eMHe.U X3C3IT )l(HI'.IJ. MOA Hb Marn 3pq11Mnii ttyrnrmcaH 6a.iitta. T3H.ll,XHHH yyp aMbcrarr 

Hb yyryyn ttyTaITaii Hb H)l(HJI T0CT3H 6aiicaH TYJI I'OJibIH X0H)J,HH, quifrrr3r opqHH)J, MaIJJ xyp.uaH 

yp)l(HH Tapxa)I(, HYTrHHH yyryyn ypraMJihIH rnpen 3yiirrHiir rnaxaH ryp)I(, "ryp3MrHH:" (invasive) 

3yiin 6orroH xyau:pq33_ 

MoHrorr Yrrc&rn xyBb.U HX3BqJI3H Arrraif, fosb-Anrnii, XattraliH 3apu:M xyypau xeH.UHii, 

roJibIH caa ra3ap, caH:p, TaTaM opqHM,lJ, Tox11orr.uotto. MypKpocpTbIH )l(Hr.n: Hb xyypali, 3pc T3C yyp 

aMbcrarr.u .uacaH 30XHUOX qa.usap ett.uepTiii, 3KorrorniiH qyxarr aq xorr6or.uoJITOli ypraMarr IOM. 

HiiM33C 3JIC3HU.3p, xa.H:prarnH:, IIIHM T3)1(33JI 6araTa.H: xepcett.u q ca.H:H ypra)I( qa)l,)J,ar. 51.rraHryxa 

ron, ropxHH&I 3p3r MeH canxu:, 3JICHHM ttyy.Z:PJI HXTIH ra3ap Tapxax Hb 3nfor. TyyttLJJI3H xyttH.ii 

rapaap oH:tt 3ypsac, HorooH 6aiiryyJiaM)I(, 3JTCHHH 63X)l(HJIT, xepc xaMraanax 3op11Jiroop Tap11Man 

x3nfop33p 6yca.u xyypaii 6yc ttyTryy.ua.u eyrnrrnyynaH Tapb)l( 6aifraa Hb rapxarrTbIH xyp33r ynaM 

T3JI)l( 6aiitta. 

Mottron opttbI xyBb.U )l(Hr.n: MOA Hb roBHHH 6yc ttyrrHiiH 6axtt6yp.uyym.u yyryyJI 6aii.n:Jiaap 

ypraxaac ra.uHa, cyynu:iiH )l(HJiyy.[(3.U Mottrorr opHbI U0JI)l(HJITT3H TIMI..px, 3JICHHH HYYMHH:r 

30fCOOX 3op1uiroop )l(lff)J, MO)J;blr roBHHH 6ycHHH aliMryy)J.hIH TeB 6orroH Tapu:anaHrHHH Tarr6aliH 

3pr3H ToiipOH.U xaMraaJiarrTbIH 3ypsac 6oJiroH epretteep rnpHarr)l( 6afuia. X3.UHHr33p 6a.HrarrilliH 

Tapxau. Hb rosu:H.tt 6yc3.n: xx3raapJiar,ZJ,MaJI 6aiicaH q cyymdiH 20-30 )l(HJI.L( YnaaH6aaTap, ,l.l.apxatt, 

3p)J,3H3T 33p3r T0B:UHH 6yc:uiiH XOTYY)J;bIH 1p11:3pn:n')l(yyJI3JJT3,Ll roeJI q}jM3rJJ3JI 6oJIOH 

TOOC)l(HJITOOC xaMraanax 30pHnroop Mam HX33p TapmUI)I( 6aiiraa Hb 3H3 3yHJIHHH rapxarrTbIH 

xyp33r Xoii)l, Mottrorr pyy T3JI)I( 6aliHa. 



CY)J,AJir AAHhl A)KJlhIH 30PHJiro 

MoHron opHhI roBh uen11ifH 6yc3.D, ypra.D,ar, xoBop ypraMan 6onox TattaMan Max11pcnir 3.[(MHH 

ecreBp11iitt apraap in vitro opqmm yp)KyyJDK, ynMaap ex vitro op1:1ull)J. (xyn3M)I{) IIIUJI)l(YYJJ3H, 

uaaIIIH.[( ttexett c3pn3JIT3.[( x3p3r1nx 3opeynanrraH: 6wnrn cyynrau; rapratt aBaxa.n; opunrno. 

CY)J,AJirAAHhIMATEPHAJI 

3H3XYY cy;::i;anraaH.D, 8Mtterosn aH:MrMiftt Xatt6or.u cyMaac (42°48'50.93" N, 107°0' 11.48" E) 
2024 OHhl 9-p cap.D, TYY* foJJTI'3C3H TattaMan MaxHpC.hlH 6oJJoBcopcoH yp (4.A-p 3ypar), 

9MtteroBh ail:MrniiH IJ;oITu;3u;uii cyMhIH oifH yp~ynrnilli ra3paac 2024 oH.D, TYY)I( u;yrnyyrrcaH 

MypKpo<PThIH )1(1.frmi:H:tt yp11ur ( 4.li-p 3ypar) rye rye aIII11rnaB. 

4-p 3ypar. A. TattaMan MaXMpChIH yp 6onoH )KHMC, Ii. MypKpo<PThrn )IUff.lJJ1HH yp 



i I 
I 

CY~A~fAAHhIAPfA3YH 

TanaMaJJ Maxupc: 

Ypniiu apnyTraJJ: TattaMaJI MaxHpcbrn 6oJioBcopcott ypHilr ;::p3)K 6oJirott aBl.J, rn66epemnIHHH 

xyrrnHHH (GA3) 200µM KOHI.J,eHipaI.U1TaH yycMaJiaap 1 uar yiiJil.JHJICHHH .napaa .n.oopx ropHMoop 

apHyTraHa. 

YpHiir 70%-HHH 3TaHOJIJJ. 30 ceK)'H.11. 6aifJirax 

ApeyTracatt H3pM3JI ycaap 1 y.n.aa 3aif.Jiax 

2 .zzycaJI TBHtt-20 H3MC3H 2.5%-Hiftt nmoXJiop11.n. HaTJlHHH yycMaJI (NaOCl)-.n 15 MHHYT 

6aiiJira)K apeyTrax 

ApHyTracatt H3pM3JI ycaap 5 y .n.aa 3aiinax 

YpHiir ecreaepJiex.n.ee 3.0%-Hiftt caxap03 aryyncatt 2 .naxHH mHHr3pyync3H MC (Yz 
Mypanrnre-CKyr, 1962) YHJJ.C3H T3)K33JIHHH opqtthir anrnrna)K, 0 .8%-H arap XHHX33C eMHe 

op1IHhI pH-r lM KOH 6onott O. lM HCl yycMaJiaap 5.75-5.85 6aH:xaap TOXRpyyrrtta. 

0crnBpHHH 3X MaTepHaJI 63Jl)J.3X: YpHHH 28 XOHOITOH apeytt uyxyiiU,hir 3KCITJiaHTaap COHrO)K 

H3M3JIT ropMoHryii, 3.0%-HiiH caxap03 aryyrrcaH MC yttJJ.C3H T3)K33JIHHH opqHH.ll. ecreBepneHe . 

.Httr3XJJ.33 apeytt u.yxyiiU.hIH opoiffi x::icrHiir aaq xrurn YJl.11.C3H X3crnH:r 2-3 ye 3ai1:,UMaap xyaaatt 

T3)1{33JIT opqHH.11: cyynratta. 

Haxua oJiwpyyJiax: 3x MaTepHaJI.bIH opoii X3CrHiir raiipq, yn,nc3H x3crniir MeH 2-3 ye 3aii.n.Maap 

xyaaatt 3.0%-HH:tt caxap03 aryyncatt, 2.0 Mr/JI Kirn 6onott 0.1 Mr/n Hl(X ropMottyy,nhir 

xoprnyyrratt H3MC3H DKW (Driver and Kuniyuki, 1984) T3JK33JIHHH opqMH.11. ecreaeprreHe. 

Yu,zpc yycnx: Onnrnpcott Haxwa rye 6ypHiir caJira)K, 3.0%-HiiH caxap03, 0.1 Mr/n HI.PC 

ropMOHTOH 2 ,naxHH UIMHr::ipyyrrc3H MC ytt,nc::itt T3JK33JIHHH opq11H,n ecreaepnette. 

Xopcou.11. 111uJ1~yyJ1u: Ytt,n::icmc3H 611qHJI ypraMJihir arapaac caJiraH caiiTap yraa)K xap mopoo, 

3JIC, rrepmrr, xyn3p, aepMHKYJIHT aryyJicatt xy,naJI.naatthI xepcett)l (XympT xepc XXK) 
IIIMJIJKYYJIH3. Xepc 6onoH ypraMaJI ycnax KttorrHHH yycMaJibir yph)J,'IHJiaH aBTOKJJaBT apMyTra)K 

63JI.D:C3H 6aiitta. YpraMJihIH qHifmiir xa,LJ.raJiaxr,rn TYJI.ll. xyttcHHH ryttraJiar rsmrap yyraap 6yr33JK 

quiITHiir aaJKMaap 6yypyyntta. 

MypKpo<i>ThlH ~nr.11.: 

Ypuiiu apnyYraJJ xuiix: MypKpoci>ThIH JKHr,nH.bI ypnH.r ycaH)l ,LJ,3BT33JK XaJihChIT U.3B3pJJ3H 

cKapwqnrnau,M xHiicttHii ,napaa ypHH:r .n.apaax ,n;apaaJIJiaap apeyTratta. 

YpHiir 70% 3TaHOJI.D: 30 ceKytt,n apeyTratta. 

ApeyTracatt H3pM3JI ycaap yraatta. 

2.6% NaOCI +I .nycaJI TBHH 20 xHiiJK 10-15 MHHYT .uaxMH apeyTratta. 

ApeyTracaH H3pM3JI ycaap 5 y .naa 3aiirrHa. 



T3~33JIT opquu: MypKpo<PThIH )l(Iff)l ypraMJihIH yp11li:r coeorryynaxa)l xoep )lax1rn (Yi) 

l.IIHHr3pyync:m Mypauni:re CKYrHHH (MC, 1962) ytt)J.c:m TJ)l(33JIHMH op•nrn)J, 3% caxap03, 0.8% 

arap H3M:>K X3p3fJ13C3H. 

Haxua naxau TamKyyJiu T3~33JIHHH opquu: ApeyH uyxyifu.aac ye 3aif)J.Mblf asq Hax1-i:a 

l.IIHH33p yycr3X33p 0.5-1.0 Mr/n KOHU:eHTpau;11TaH EAII-r ):{aH 6onoH HUX-T3H xopIIIYYncaH MC 

T3)1(33JIHHH opq11Hr X3p3rn3C3H. 

Hoxau TOJI~con uaxuar YH.ll.3CJIYfJI3X: In vitro-):{ 40 xoHorroif ttaxaaHaac YH.ll3C yycr3X33p 0.5, 

1.0, 2.0Mr/n HEX (l1H)lon-3-EyTHpHifH Xy1rnn)-11iir 3 srnraaTaif xymw6apaap H3MC3H YiMC 
T3)1(33JIHHH opqHH)J, ryprncaH. 

lin'IHJI ypraMJibir ex vitro (xapc)-.ll. lllHJI~fYJI3x: 40 xottorroii YH.ll3C yycc3H Hax11ar 

xy):{aJI)laaHbJ xepc:sepMHKYJihT:nepmu (2:1:1)-r XOJibCOH xepCHHf 10x12 CM X3M)l(33T3H caBaH)l 

XHH)I( llIHJI)l(fYJI3X. 

HnKy6a._.uun uaxo.aJI: 

Typ1.11HJITa)l arnHrnacaH 6yx T3)1(33JIHHH oplJHbir 1 aTM. 6y10y 121°C-JJ. 20 MI1HYT apHyTra)I(, 

25±2°C eynaaHTaH, 48±2%-HHH q11iirun1JIT3H, 4000-5000 JIIOKC r3pJIHHH 3pqHMT3H ecreBpHilli 

epeeH)l 16 u,ar np3JIT3H, 8 u:ar xapaHXyii ttexu;eJI)l ypryyncaH. 

CY~A~rAAHhIYP~YH 

1. TauaMaJI Maxupc1.rn ypuiir in vitro-)]. coeo.11yy.11cau Hh 

Yp Hb coeOJIOX TOXHpOM)l(TOH H0XU:0JI 6yp,llT3Jl TaifoaH 6a:ii)J,aJI)l 6aiix 6eree)l M0H ypraMJihIH 

Tepen 3yifJI11iiH OHUJiorooc xaMaap):{ar. YpHii:r TaiIBaH 6aii}l,Jlaac Hh rapraxhrn zyn.n 

na6oparnpHiiH Hexu,eJI)l 3apHM apryy,nolf X3p3rJI3,ll3f. Yytt.z:i: CTpaTH<PHKaJ.Ui (TeMrrepazyphlH 

eep4JI0JIT), CKapH<PHKaU,H (ypHiir XaJibCHaac Hb canrax) 60JIOH XHMHMH 60)lHCOOp yifa'IJI3X 33p3r 

apryy.n, op.n,or. TaHaMan MaxwpchIH ypwifr in vitro Hexu;en.n, ecresepnexe.n 5 .n;axh xottorooc 3XJI3H 

coeOJI)I(, 30 XOHOfHMH .n,apaa ypHHH coeoJIOJIT 54%, ypraMJiblH eH)lep 3-8 CM 6oJICOH. XapHH 

MaxapC.bIH H3f 3yMJI 6onox Lycium barbarum L.-HHH (Goji berry) ypHHH coeoJIOJIT 50-90%, 30 

xoHornif.H .n,apaa 4-8 CM eH.n,ep ypra)J,ar (Fira et al., 2016; Ruta et al., 2020) 6onoxhlf T3M)l3fJI3C3H 

6aH:.n,ar. 

l1iiM33C TaHaMaJI MaXHpCbIH ypHHH coeoJIOJIThif H3M3f,[{VYJI3XHMH Ty JI)l xyxpHHH xyqHJI, 

nr66epenmrnHH: XfYIHJI, X3T HCJHIBH yycManaap yWn1lJI3X, 4°C-HHH TeMnepaTyPT 30 XOHOf 

xa.z:i:rancHI>I .n,apaa ecresepnex, T3)1(33JIHHH op'IHhir eep'llleH raM6ypr- B5 opqlfli.zl ecresepnex 

33p3r xysHJI6apyy.uaap TypIIIHJIThlf ryttU:3Tf3C3H. 3.z:i:r33p apryy;:i:aac rn66epenmrn11i1 xyqn11iiH 

200µM KOHU,eHTpaa:11Taii yycManaap 1 u:ar yifrrqHJIC3H yp 80%-Taii coeoJTCOH Hh xaMfHRH caHH 

yp .n;yH 6aiiB (5,6-p 3ypar). 

3H3xyy apeytt uyxyliu, Hh 6yca.u xyBHJI6apTaii xaphu:yynaxa.n, HaXHaI-I&T x3nfop)l(HJIT caiiH, TO.ll 

HOfOOH 0HfHHH HaBqTaii, 9 CM xypnn eH)lep ypracaH Hill Hh 3-13 ye 3afi.n,aMTaH 6orrcoH 6aHB. 

r1166epeJIJIHHHH xyqHJI Hh ypraMJiblH SIH3 6ypHHH X0f)l(JIHHH yifJI SIBU,, zyxai1JI6an HIIIHHH cyHaJIT, 

ypttfiH coeorrorrT, U,3IJ.3rJI3JIT, HaBq IIIapJiax, )l(HMC 6oJioBcopq ryifu,3x 33prnlir 3ox.mzyyrr11ar 



)1,aaBap IOM. Yp3H)J. aryynar)J,.L],ar 3H,UoreH GA3 6onoH 6yca)J, ypraMJibIH ecenT 3ox11rzyynarq11)1, Hb 

yp11tir TaHBatt 6ati)J,Jlaac raprax qyxan X3p3nI3t)J.3XYYH 6on)J,or. 

IJ;aaumn6an, 3H)J,OreH GA3-H )1.yTaf)J,Jlbir 3K3oreH GA3-r (yptttir ra)J,Haac Hh e)J,eex) 

X3p3rn3CH33p 11.lIYY caibKpyy ntta X3M33H Y3)1.3r. 
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5-p 3ypar. TattaMan Max11.pcbrn ypHiiH coeononT. (a) in vitro-'!1coeomK6yJi yp, (6) eneereeryi1 

ypH:JiH coeonorrr, (B) rn66epeJIJIHHKH xyqn33p e.n;eecett yp11H:tt coeononT 
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op'IHH.l 

ecre11ep:ieceK 

6-p 3ypar. Ypmi:H coeo:1o:rrt.tr HJMJr;1yy:1c:m yp ,.l\'H. 

2. Ypuuu apuyu u:yxyuu:aac uaxua uaxau TaJI~YYJICJH Hh 

a 

T 

f H56epe:t."IlumH 
X\"'q,U3p (200µ~!) 
1 uar \V-'1'iH.lC3H 

8creBpaifH 3X MaTepHaJI foJI)l3X 30parrroop 28 XOHOITOR yp.ttHH apHyH rzyxyiiu;aac HaBqTaH 

6onott HaBqryi{ 2-3 ye 3aH,lJ,Mbir 3KCilliaHTaap cottro)J{ aBcaH. Cy)J.anraattbI yp JJ;yH,U HaBqTaH 

3KCilllaHTbIH HexeH TemI<HX qa)J.Bap xaMf.HHH eH)J.ep 6yioy 9 .3-11.1, HaBqryi{ 3KCTIJiaHTbIH XYBb)J. 

3.9-9.7 ye 3aii'!1aM yyc3)J{ 6ai1B. Matt 'l4, Yi 6orroH 6yr3tt tta.Hpnarara:H: MC ytt)J.C3H T3)I03JIHH:H 

opqHH,lJ, YHA3C yyc3rrT xap11nu;att aJJ;HJiryH: 6y10y HaBqraif 3KCIIJiaHT 80-100%, HaBqryJi 3KcnnaHT 

53.3-80% yH,L(3CJI3C3H (1-p xycH3IT). 



3.n:r:np xys1m6apyy.n:a,n: XjlJiracaH ttapHttH ytt.U3ClfYYA yyc3)K 6ai1:B. HttM33C uaaurn:.n: ttasqrnii 

3KcnJiaHTbir coHro)K 6yr3H HaiipnaraTaii MC T3)K33JIHHH op'IHH,ll, ecresepneH ecresp11H:H 3X 

MaTepHan fon,ll,3)1{ 6aii.Ha. HexeH TeJI)Klf)K ypracaH HasqTali 6onoH Hasqryii 3KcnnaHThlH Mraar 

7-p 3yparr xapyyJiaB. 

1-p xycH3IT. Hasqrali 6oJIOH Hasqry-U 3KCilJlaHTbIH ttexeH T0JI)KHX qa,n:sap, yH,ll,3C yyc3JIT 

3tccnJiaHT 

HaB'ITaii 

Haeqryii 

T3)103JIT 

Op'IHH 

1!4 MC 

Yi MC 

MC 

\14 MC 

Yi MC 

MC 

I Bvntt ttaH:pnararnii I 

' 

--i 112 MC j 
• 

~ 

A 

Y H~3CJ13JIT 
(%) 

80±11.5 

93.3±6.6 

100±0 

53.3±24 

80±11 .6 

80±11.6 

Hoxou TOJDKcon 
3KCDJiaHT (%)* 

73.3±6.6 

80±0 

86.7±6.6 

46.7±6.7 

60±0 

66.7±13.3 

YeJaMMhlH HaxuaHLI 

Too/naxna 4)H~Op 

(m) (CM) 

9.33±0.26 6.53±0.74 

10.4±1.0 7.73±0.53 

11.1±1.1 9.73±0.85* 

3.87±1.79 4.33±1.21 

6.93±1.43 7.33±0.48 

9.67±3.03 7.87±1 .54 

..,~ ,, 
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7-p 3ypar. A. HaB'ITaH ~,JW. (28 xoHorHfui .lapaa), E. HaB'lf\'li ~bQJJ&il (28 xoaorHfui 

.:i.apaa) 

\ 



2-p xycmrr. HaxwaHhI onUipomo~ MC, DKW, WPM 'f3)K'.:l3JIT op'HIYY~ 6onott ropMOHbI y3yymx Henee 

0C6JIT 
HaxHa111>1 

TJlKJJJIHHH 
ropMOllYYJl, Mr/JJ 

Hearacau 
TOO!JKCl1JJ311T 

Ye Jaiit1MhlH HaxuaHhl Ka;rnyc 

Op'IHH JKCllJJaHT roo/uax11a (m) YPT (CM) YYCJJIT 
(%) (w) 

XnHaJlT - 76.7 1.7±0.6 b 

Klffi, 0.1 36.7 1.37±0.6 b - - + 
--
Kl1H, 1.0 50 1.47±0.72 b - - + 

3EA, 0.1 36.7 1.37±0.66 b - - + 
MC 

3EA, 1.0 36.7 1.33±0.6 b - - + -
2iP, 0.1 33.3 1.27±0.57 b - - + 

2iP, 1.0 20 1.13±0.34 b - - + 

KMH, 1.0 + HU,X, 0.1 LOO 1.73±0.73 b 7.08±1.98 2.71±0.47 + 
MC 

Kl1H, 2.0 + HU,X, 0.1 100 1.93±0.93 b 7.4±0.73 2.7l±0.49 + 

MC 6.6 1.17±0.75 b 1.0±0 - ++ 
- - - - ---- - - - - -

DKW EAII, 0.5 86.6 1.9±2.81 b 4.18±0.64 1.65±0.45 + 
- - -- ----- - - -- -

WPM 0 1.0±0 b l.0±0 

Kl1H, 2.0 + I1EX, 0.1 100 2.6±0.32 b 3.0±0.46 1.2±0.2 + 

Kl1H, 2.0 + I1EX, 1.0 100 2.3±0.23 b 3.5±0.58 1.1±0.15 + 

DKW Kl1H, 2.0 + HIJ;X, 0.1 100 2.3±0.23 b 3.9±0.59 1.2±0.17 + 

Killl, 2.0 + HIJ;X, 1.0 100 2.6±0.29 b 3.7±0.56 1.3±0.14 + 

Killl, 2.0 + HIJ;X, 0.1 100 I 4.6±0.44 a 6.5±0.38 2.3±0.13 I + 

3. Ye 1aiiAMaac uaxua oJJmpyyJicau Hb 

8creBpHHH 3X MaTepmurnac 2 ye 3aH,UMaap xyBaa)K UHTOKHHHIDIH TepJIHHH ropMOHTOH 

opqirn,ll, Haxua omnpyyrrax ryprrmrrTr.rr XH:HB. Tyxafur6an BAIT ropMOHhJr S1.JiraaTai1 

KOHU:eH1pau:Hap X3p3rn3X3.U HaBqHH.U X3T yc:>KHJIT yycc3H, T,n:3, KMH, 3EA H3MC3H ye.n; HaxH:aHI>I 

cyyph xJc3rr Kanrryc yyc3)K, yrrMaap ypraMJihIH ecerrT 3orccott. XapHH KHH, Hl(X ropMottyy .n;I>ir 

xopmyyrraH H3MC3H MC ytt.n;c3H T3)K33JIHttH opqHH,ll, HaxHaHhI X3JI63p Jes 6ynu,nli 6omK 

xer)KH:H mr 3KcrurnHTaac .n;yH.D;)Kaap 7 .2 ye 3aitn:aM 6yx11if 1. 73-1.93 HaxHa orrIIIttpcoH Hh caH:H yp 

.i:cytt 6aiis (2-p xycH3IT, 8-p 3ypar). 

TyyHqJI3H T3)K33JIHHH opqirn HaxuaHI>I orrmporrTo)J, X3pX3H Heneerrexui1r cy)J,Jlax 3opHrrroop 

BAIT H3MC3H MC, DKW, WPM opqHH,ll, Haxw:ar ecreBepnes. MC T3>1cnrr:H:HH opqHH.ll HaXI1aHhI 

cyyph X3C3IT Kannyc yyc3)K, Haaq HI> yc)KH)K, Jes 6yrU.33 an.n;caH 6on WPM optJMH.lJ. eH)J.pHHH 

ecerrT 6orroH HexeH TeJI:>KHJIT orr nsar.n;aaryii. DKW opqHH,ll, ecresepneceH Hax1rn 3KCIIJiaHT 

l)'TaM,D; 1.9 III 6oJl)K OJIIIIHpCOH X3,ll;HH q eH,ll;pHHH eceJIT caif:H .SIBamaaryli (2-p xycH3IT, 9-p 

3ypar). I1HM33C eMHex rypmHrrTyy,n;I>IH (8-p 3ypar) xaMrHMH caiiH xyanJJ6ap 6onox KllH 2.0 Mr/rr 



+ HUX 0.1 Mr/n ropMOHhir DKW T3:>ICBJI11HH op'IHH.LJ. H3M:>K ecreBepnexe.n. H3r 3KcnnaHTaac 

.IJ.YH.IJ.)Kaap 4.6 III Hax1m OJIIIIHpcoH Hh xaMrHHH cai1:H yp AYH 6aH:B (2-p xyctt3IT, 10-p 3ypar). 

6 

8-p 3ypar. HaXHaHhI HexeH T0JI:>KHJIT0.l1. ropMOHhI xopllUibIH y3yyrr3x Renee. (a) KHH I Mr/n + 
HUX 0.lMr/n, (6) Kutt 2Mr/n + HQX O.lMr/n 

~ 
h 

a 

9-p 3ypar. Hax11aHhI HexeH T0JI)l(HJIT0A T3)1(33JIT o_p'IHbI y3yymx Renee. (a) MC, (6) DKW, (s) 

WPM 

B 
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DKW T3)K33JUIHH opqH&Ir ye 3aif;:i:M&IH 3KcnnattTaac HaxHa ttexeH TeJI)f(\'yJI3X3.ll x3p3rrr3;:i:3r 

(Phytotech) 6eree.D. 11TarrHiiH 3p.ll3MT.llHHH cy;:i:arrraaraap MC, WPM opqHHTOH xap&eyyrraxa;:i: 

DKW-r X3p3rrr3C3H ye;:i: HaxHa xaMrHHH caiiH onrn11pcoH f3)K T3M,r:1;3rn3c3H 6ali.n:ar. T3.ll 3H3xyy 

T3)K33JIHHH opqHbI 3p.ll3C 60.IIHCblH X3M)K33, T3.llr33p11HH KOHI.J,eHTpau11 H.b HaXHaHbI HexeH 

T0Jl):f{lfJIT 60JIOH omnpOIITO.ll CaHHaap HeJieeJiceH X3M33H .zwrH3C3H. 

OnoH Mo;:i:nor 3YHnHHH ypraMJIYy.ll, ryxaiin6arr Lycium barbarum-H xyBb.ll 3p.llCHHH 6ara 

KOHUeHrpau.11rnif T3)K33JIHHH opqHH HJIYY TOXHpOM)KTOH 6oJIOXbff T3M,D.3rJI3C3H (Silvestry et al., 

2018). DKW-.ll aryynar.D.ax MaKpo 3rreMeHTYY.llHHr MC opqHHTOH xapi,uyynaxa.n. aMMOHHHH 

HlirpaT 93, KaJibUHHH XIIOpH.ll 330, MafHHHH cyni,<}JaT 60, MaHraHhl cynMpaT 84 ,[J,axHH 6ara 

X3M)K33T3M aryynar.ll,ll,ar 6aiffia (3-p xyctt3IT). 

3-p xycH3IT. MC, DKW, WPM T3)K33JIT op~.llbIH tta:HpnarhlH 5l:Jiraa 

Composition 
~1S 1 WPl\1 2 DKW·~ 

(rnj.!/l) (me/I) (1nru'I) 
NB~No ~ 1650 400 17.600 

(NH.ihSO.s 0 0 () 

CwH 16N~O"S 0 0 0 
H \BO-' (Boric Acid) 6.2 6.2 0.078 

CaCb 332.2 72.47 J.O 10 

CoCl2.6H20 ().()25 0 0 

CuSO.l.5H20 0.025 0 0 
C wH 1.iN2Na20 :\. 2H20 0 0 () 

~ 10H 11N2NaFcOs.3 H10 
37.26 37.3 

120 
:EDTA) 
t 1~H 1,>N106 (Folic Acid) {) 0 0 

FcSO.i.7H20 27.8 27.85 0 
t :?ll"N 0 :? (GI yci nc) 0 2 0.0266 

MgSO.t 180.7 180.7 3.0(XJ 

MnS04.lbO 16.9 22.3 0.200 

Na2MoO,i. 21-hO 0.25 0.25 0.002 



4. Haxnar YHJJ.3CJJYYJIC3H Hh 

Xl.ZVfHf33p ropMoHryii MC T3)1(33JUIHH opqHH.ll. YH.ll.3C yyc:JJIT 53-100% 6aifcaH 6orrosq YH.ll.3C 

Hb X3T3pXHH ttapHifxaH, arapaac carrra)I( yraax ye.ll. aMapxatt DMTI)I( 6aiis. l1HM33C 6H.ll. xepcett.n 

lllli.JI)l(YYJI3X ye.n ypraMJibIH aMb)l,pax qa,nsapbir )l,33lllJ1YYJI3X 30pHJJroop ayKCHHbl TepJIHHH 

ropMOHTOH opqHH.ll. YH.ll.3C yycnx TYPillHJIThlr XHHC3H. 011llIHpcoH ttaximr Hlr 6ypq113H carrra)I(, 

3-4 ye 3ai1,nMaap xysaaH 6yx T3)1(33JIHHH opqHbI xyBJrn6apyy.ll,a.ll. ecresep11exe.n yttmc yycc:JH 

X3)l,HH q HU;X- 0.1 Mr/JI ropMOHTOH opqHHJJ: xaMrnHH caH:tt 6yioy 80.4% Ho YH.ll.3Cn3C3H ( 4-p 

xyctt3IT, 11-p 3ypar). Yycc3H ytt.ll.3C Hb 1myy 6y.ll,yytt, onoH carraarrcatt, arapaac carrrax ye.n 

rncapq r3MT3X33pryii 6aT 6ex 6011coH 6aiis (12-p 3ypar). 

4-p xycH3IT. YH.ll.3C yyc3JIT3.ll. y3yyn3x ropMOHbI Henee 

ropMouyy~, Mr/JI YH~3C YfC3JIT (%) YH~3CHUH ypT, CM Ka.rlJlyc \'YC3JIT 

Kmrrpon 

I1EX, 0.1 

I1EX, 1.0 

HUX, 0.1 

~x, i.o 

HUX, 0.1 

J-IQX, 1.0 

90 
'$. . so 
.a 

~ 70 

:i:: 60 :a 
~ 
~ c;o 
~ -

1-

~ -W 

~ 30 u 

f! JO u -
("\ 

g. IO 
>-

0 

( 

: ~:>:. ··:·;;;:. 
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56.7±3.05 8.9±2.26 

63 .3±0.58 11.2±1.17 

73.3±1.15 6.3±3.34 

70±2 7.7±3.31 

60±2.65 8.1±4.34 

80.4±0.58 11.1±2.30 

43.3±3.79 5.5±0.96 

111 vitro YHll3CJnnT, % 
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AyKCllHbl rnpmtiiH ropMOH)"Y!lblH KOHUCHTµau.u. Mr/11 

11-p 3ypar. YH.ll.3C yyc3JJT3.ll. y3yymx ropMOHbI Renee 



'\ 

~..,, 

a N ...... 6 

·--- ...... r 

12-p 3ypar. YH)J.3C yyc3JITI)J, Y3YYJI3X ropMOHhl HeJiee. (a), (s) ropMOHryH YzMC TJ)K33JIHHH op~rnH)J, 

yycc3H yH)J.3C (6), (r)H~X 0.1 Mr/JI ropMOHTOH Yz MC TJ>K33JIHHH opqwH)J, yycc3H ytt)J,3C 

.A. 
13-p 3ypar. DIRH."I ypra:-.1."Il>Ir in l·itro Hexue.1~ xypyy IIIH."I31Q \'H;l;3c:ryy."I:..K 6aiiraa HI> 



Haxi:-mr YHJI,3Cnyymx.D,33 ecrespHHH LllHJI3H.LJ. 5rn-33p ypryynaxa.n YHA3C Hh xoopoH.noo 

opoou:on.noH canraxa.n xyH.ll.p311T3H, rncapq 6aticaH T)'JI xypyy IIJHJI3H.LJ. 1, 1 w-33p cyynraH 

ecreapllHH epeeH.D, ypryynaa (13-p 3ypar). 

Haxuaz ex vitro-o ynd:JCJ1YfJ1C3H Hb 

OnrnllpcoH Haxllar H3r 6ypq113H canra)K eMHex TYPWHJlThIH xaMrnHH caM:H xyaH:JI6ap 

HIJ,X 0.1 Mr/n KOHI.(eHrpau,H:Taii H3MC3H Yi MC T3)K33Jrn:HH optUfH)J; HHMT 1 OOrn HaXllar 

ytt.LJ.3CJIYYJI3B. X3.LJ.HRr33p YH.LJ.3CJI3JIT caffil 6aiicaH q 6H.D. ex vitro Hexuen.n 6y10y xepceH.n Hh 

rnyy.n ym:pcnyy1nx aprhir rypIIJcaH. In vitro Hexu:en.n YH.LJ.3C yycr3x npou:eccT fo1q1rn ypraMan 

rapraH aaax HHiIT 3ap.nnwH 35-75%-lfii:r 3aprzyyn.nar ryrr xepceH.D, Hh wyy.n yH,rpcnyyIDK lla;::J;Ban 

ytt3 epTrHiir 6yypyynax 6oJIOM)KTOH IOM. MeH 6MHJI ypraMan rapraH aaax xyrau,aaHbI xyaL.n q 

X3MH3JITT3H 6onox lOM. 

Ex vitro YH.Ll.3CJ13JlTHiir e.neexHiiH ryn.n ayKCHHLI TepnHHH ropMOHTOii yycManaap 

TO,ZJ,opxoii xyrau:aaH.n yiirrqH:JICHHH .napaa ypL.nq1rnaH foJITf3C3H xepcett.n ll1HJI~YJI)K HaxHaHaac 

rnyy.n ytt,Ll,3C xer~Jl,Ll,3r. 3apttM ypraMJlbIH xyBL,LI, HaxHaHaac HHf3)K wyy.n YH.ll.3C X0DKYYJI3X3.D. 

ra,ZJ,aa Tan6aii.n aMb.ll.pax qa.naap Hb in vitro oplIHH,LI, yH,ZJ,3CJIYYJICH33C ett.nep xyBLTaii 6ai1.nar 6aH:tta 

(010ytt6H:JI3f Hap., 2018). 3H3 Hb YH,[{3CHllH CHCTeM HJIYY cai1H X0DKC0HT3H xon600TOH fOM. 

l1Tarr11M:H 3p.D,3MT.ll.HHH XHHC3H cy.nanraaraap 3HrHiiH MaxHpc (L.barbarum)-hlH in vitro 

ytt,ZJ,3CJI3JIT 87-94% 6aiicaH 6on 100Mr/n KOHIJ,eHTpau:HTaR I1EX-llilH yycMarraap Haxuar 

yH:111:111yyJI)K ex vitro-o yH)J;3CJIYYJI3X3.LJ. 95.2% 6aiIB (Silvestri et al., 2018). MeH ITorrLrnMiiH 

3p,ll,3MT,Ll,HHH xttii:C3H cy .narrraaraap L. chinense 3yii:JlttiiH xyBL.LJ. ex vitro YH.Ll.3CJI3JIT 20-80% 6aiis 

(Kruczek et al., 2021 ). 

I1iiM33C 6:u.n TaHaMan Max:upcbrn OJilllttpcoH ttaxi:-rnr H3r 6ypll113H canra)I( IIJYY.n xepcett.n 

Hb ytt.n;3cnyyn3x aprnir ryprmrn. Yyttttii TYM ttaxttar 4-6cM-aHH ypTTaifraap carrra)K foJI,Ll,33.LJ. 

100Mr/JI KOHU:eHrpau:HTaii I1EX-lfHH yycManaap 1 MHH yHJilllfJl)K, ypb.D,l!HJiaH apttyTra)K fon.D,C3H 

xepC0H,LI, lllHJI)KYYJ13B. 

YpL,Ll,lllrnaH ap:uyTra)K fon.nc3H KHOilbIH yycMaJTaap ypraMJIMr caKra.p ycaJI)K, xyHcHHii 

ttHif113r TyHrarrar yyTaap 611Tyy 6yT33H rncanraaHbI ttexu:en.n .nacra)I( yttmcnyync3H. 10 

xoHorHHH .napaa yyTLir aa)f(Maap H33H quifr:uiir 6yypyyJI)K, 14 ,Ll,3X xottorooc YYTblf 6yp3H aacaH. 

YyThlf aBcHaac XOH.Ill 7 XOHOIT 2 y.naa TOITMOJl ycJia)K 6aiiB. 

I1H:Hxyy 1 capbrn .napaa X3M)Klf)K y33x3.n yttmc HD 5cM-llilH yprraii, onoH ttap11H:H 

canaarrcaH x311fopT3H 6011)1( xeDKceH 6aiiB. YpraMJibIH ett.nep 7.5cM, aMb,Ll,parrT 85% 6a:ii:catt 

6eree.n H3r3HT xepceH.n;ee YH.D:3CJI3)K .naccaH ypraMaJI.ll xopro.non rapaaiyii. Bll.n; in vitro-.n 

YHA3CJIYYJI3X3.[( 80%-rnM: YH.LJ.3CJI3)K, 90.2%-HifH aMh.D;panrnM: 6a:ii:caH Tarraap eMHex rniinaH.ll 

.nypJJ.a)K 6a:ii:caH. 

Yytt33C xapaxa.n TattaMarr Max:upcbir ex vitro-)]. YHJJ.3C11YYJI3X3.ll TOXHpOM)KTOH 6eree.n u,ar 

xyrau:aa, 3.LJ,HHH 3acrniitt xyaL.n; q yp .nyHT3ii 6onox Hh xapar.na)K 6aiitta (14-p 3ypar). 



TaHaMaJI MaxHpCbIH xyBhA H3f3HT ytt,n3CJI3)1( xepcett.n; ,naccaHbI ,napaa ypraJIT Marn 

3p"l!HMT3H }IBarMar ryrr 6HA caJiaa MetipHik oJioH 6onrox, MeH T33B3pJI3JITHHH }IBU:a.n xyrapq 

r3MT3X33C C3pr11Hn)I( 14 XOHOf TYTaM)J, HIIIHHH TaHpaJITblf XRif)I( 6aJiB. 

l1Hr3XLP3 xepcHeec ,JJ;33III 5-6 CM eHL1,ep 6alixaap TOOU:O)I( rniipas. Ett.n cy.naJiraatt)J,aa 

eMHex )f(HJIYI',ll;3A X3p3rJI3)1( 6aifcaH xy,nan.naaHhI xepc1dir aurnrnas ("XyJI3JYf xepc" XXK). 

14-p 3ypar. Hax.i-i:ar ex vitro-JJ. (xepceHJJ.) yttJJ.3cnyync3H Hh. (A) Haxrrar 100Mr/n 

KOHU:ettrpau:inaif HEX-tt yycMaJiaap yii:JI'IHJI)l( 6yii Hh, (E) yycMaJiaap I MHttyT yifnqHJicIDill 

JJ.apaa, (B) apttyTra)I( 63JIJJ.C3H xepceHJJ. IIIHJI~JICHMH JJ.apaa, (r) xyttcHHii HMMJI3r ryttraJiar 

yyTaap 6Hryy 6yT33C3H Hh, 0:0 HHHn3r yyToir aa)l(Maap ottrolinrott ,ll,acra)I( 6yif Hh, 



• 





Yui:.3cJI3C3H 6H'IHJI ypraMJibff xapcaui:. (ex vitro) wumKyyJic3u Hb 

Y H.ll3CJI3C3H 6111-nrn ypraMJII>Ir arapaac canrax.n.aa yH,L(cHiir f3MT33rrryiin3p Marn 

6orrrooM)KTOH cattTap yraaHa. Yph.z:i:qirnaH apeyrrIDK forr.z:t:C3H xap uropoo, 3JJC, rreprrHT, xyrr3p, 

sepMHKyJJMT aryyrrcaH xy.z:i:an.z:t:aaHhI xepceH.ll 611qRJI ypraMrri.ir cyyrrra)I(, apeyrracaH KHorr11.iiH 

yycManaap ycanHa. XepceH.ll llIRJI)l(YYJJC3H ypraMJihrr Taeeyp .ll33p 6aiipJiyyrr)I( xyHcHHH 

TYHraJiar nmrap yyTaap 10 xoHorniiH ryprn fo1Tyy 6yr33H3. Yq11p Hh in vitro opt:IHH Mam HX 

t:IHHIT3H 6aH..z:i:ar 6eree.u ypraMrrhir xepcett.z:i: nrnn~mx ye.u ye nx X3M)l(33f33p aJI.Ua)I( MX33X3H 

xopro.z:i:orr rap.z:i:ar. 

10 xottornifH .z:i:apaa 6ara 6araap uoon)I( JIYX!l3H q11linrnT aa)J(Maap ra.z:t:arlllJJyyJijf(, 4 

xoHorniiH .z:i:apaa rnrrrap YYThir 6yp3H aeq TacaJiraaHbI Hexuen.z:i: .z:i:acraHa. Jla6opaTopHifH Hexuerr.z:i: 

.z:i:accaH ypraMJII>Ir 2 capI>rn .z:i:apaa TOM 6oPTorOToH: (25x15cM) xepceH,L( lllRJI~JI3H TacanraaHhl 

Hexu.err.z:i: ypryyrrcaH (15-p 3ypar). 

15-3ypar. lrra6oparopHiiH Hex.ue:u ;{acca.H ypra,1:I.blr 2 capbIH ..:i.apaa TOM 6opToroTOH 

(25xl 5c,.t) xepceH,.J, llIH."'IA\.TY-13H racuraam.i Hex.ue.l,.J, ypryy.1caH 



16-p 3ypar. In vitro-11. omnpyyncaH ttaxHar ex vitro-11. (xepcettll.) urn:mKyyIDK, TacanraaHI>I 

ttexu.enll. ,n:acraH YJIMaap xymM)l(Hl1. llIHJI)KYYJIC3H Hh. (A) in vitro-JJ. omnpyyncatt Haxtta, (E) 
Haximr 100 Mr/JI KOHQeHTpaU,HTali 11EX-H yycManaap yif.JNRTl)K 6yli Hh, (B) yycManaap l MHttyT 

yHn':lHJICHHH 11.apaa, (r) xepceH/1. UIRTI)KYYJICHHH 11.apaa XyttCHHH mrn.rnr ryHranar yyraap fa1Tyy 

6YT33C3H Hh, an xepc0H/1. llIRTl:>KY)'JICH33C XOHIIl 2 caphIH 11.apaa YHlJ.3C yycc:m 6aiilJ.aJI, (E) 6HqRTI 

ypraMJihir racanraaHhI Hexu_enll. 11.aCraH ypryymK 6yli Hh, (E) 6H':lHJI ypraMJihir xyJI3M)KHlJ. 

IIIRTl)l()'YJIC3H Hh 

16-p 3ypar. In vitro-:i. o."'IIIlpyy:mm HaxHar ex vitro-;1. (xepceH;J.) IIIH.""DKyy."DK, Taca:rraaHLI 

Hexue.u ;1.acraH y:ntaap xy:n:\IAGU IIIlL"Df..1:1'·"IC3H m.. 











5. JiU'IHJI ypraMJibff Xf Jl3M~HA lllHJl~YYJI~ 9B9JI~yyJIC3H Hb: 

2021-2022 OHJJ. TattaMaJI MaxHpcnrn ye 3aHJJ.MhlH ecrespeep foFIHJI ypraMaJI rapratt aaq, 

ex vitro (xepc)-J1. UHfJDKYYJI3X TOITOOfJJ.COH apra 3YHH )1.aryy OHJJ, 4 yJJ.aarHiiH cy6eynnryp XHHH 

ttaxHar omnpyyn~ 2600 fopmJI ypraMJII>Ir ecrespHHH epeeHJJ. ypryyncatt. Yytt33C 2500 

ypraMJinir ex vitro-)]. IIIHJDKYYJI3H TacaJiraaHhl ttexneJIJJ, ypryynaxaJ]. 80%-nrn aMnJJ.paJITaH (2050 

ypraMan) ypracatt. Ytt,zpcrr3c3H 611qHJI ypraMJinir rncanraaH1>1 ttexneJIJJ. 3-4 cap ypryymK, 7 

y:t3M.JKH,l 0B0.~ oyii TCUla\.la"I ™1l£NU 6H'm."1 ypr&\L'Il>Ir uaca."U: O)'H HL. 



xottorr 2 y,ZJ.aa ycnaB. 3,ZJ.r:np 6wnrn ypraMnaac 1100 ypraMnhir xyn3M)l(H.lJ. nrnn~JI)I( 

0B0JI)l(yymK 6aillia (19-p 3ypar). XymM)l(lf,lJ. ypraMJioir IIHUDKYYJICH33C XOHIII 10 XOHOIT 1 y,ZJ.aa 

ycan)I( 6aiicaH 6eree,ZJ. 11 capbIH 6-HJJ: xaMmiiH cyymi:H:H IJ,3H3r ycanraar xH:ii)I( eBe~JI3X3.lJ. 

63JI.l1.3B (20-p 3ypar). 

20-p 3ypar. Xy.i::.m~JQ 0s0."DDf.iK 6yif TaHa.Ma1 MW&lm£k.lli 6H'IR:1 ypr~L'Tblr L(aca.~ 6yli Hb. 



l...{aca1ca11 TaHa,ta1 ~rnxHpc 

MypKpmf>TblH JKHl',lJ;HHH ypuiir in vitro-.i. coeOJIYYJIC3H VP ,11;yu 

8Mtterosh aH:Mnt:ifH l...{orn.i:3U:HH cyMhIH Olitt yp)KyyrrrHHH ra3paac 2024 OH.[( T\'Y)K 

u:yr.rryyncaH ypHH:r ycaH.[( .[(3BT33)K ra.r.i:ttax xarrbCbir I..J;3B3pJI3CHHH ,n:apaa 0.1, 1.0% H202-p 

yfuI'lliJICHHH .[(apaa cy.[(arrraaH.L.i: x3p3rn3C3H. TypumJIThir 3XJIYYIT3X.[(33 1 ecrespHHH IIDUI3H 

CaBTaH T3)1(33JIHRH opqHH.[( 5 yp 6aH:xaap TOOI.J:O)I( 5 Ill ecreBpHHH IIIHJ13H caB 6y10y 25 Ill ypHlir 

in vitro ttexuerr.n: coeo.rryyncatt. XysHJI6ap 6ypr H)l(HJI Tooroli ypHlir XHHC3H. YpHiir in vitro-JI. 

ecresepnectteec 18 xottornH:H .z.i:apaa 1.0% H202-p 12 uar ylirrqHJIC3H yell 16%, xapHH 24 uaraap 

y:HJiqlfJIC3H ye.z.i: ypHHH 4% Hb COCOJI)I( 3X3JIC3H. 



60 XOHOnIHH ,ZJ,apaa 0.1 % H202-p 24 u,ar yfurqJiJIC3H ye,ZJ, 12%-,ZJ, yp coeOJDK 3X3JIC3H 6on 

1.0% H202-p 12, 24 u,araap yiinqHJIC3H ypHH:H coeonoJIT 16% 6oJDK H3M3r,ZJ,3)K 6aH:Jiaa. 

TypunIJIThir ypr3JDKJIYYJI3H a)l(Hrnaxa,ZJ, 90 xottorillfH ;::i;apaa 0.1 % H20z-p 24 u,ar yiinqHJic3H ye,ZJ, 

yp11.ttH coeononT H3M3r;::J;C3Hryii. XapHH 1.0% H202-p 12 u,ar yHJiqHJIC3H ye;::i; 20%, 24 uaraap 

yliJPIHJIC3H ye,ZJ, 56%-,n; yp coeomK 6aH:naa. (21-p 3ypar). Xap1rn KOH'rpon 6y10y ycrnperqHH:H X3T 

HCJI33p yiiJiqn33ryif yp coeononT Jrnar,ZJ,cattryii. 3,ZJ,r33p coeoncoH ypyy,Z1,Hiir u,aamH;::i; ttaxHa 

yycr3x rypunmrn,ZJ, x3p3rn3C3H (22-p 3ypar). 

Yp11ii:r ycTepePIHHH X3T 11c3rr (H20 2)-33p yiiJP-IHJIC3H Hb 

0.6 

0.5 

0.4 

~ 0.3 

0.2 

0.1 

0 
12 a;ar 24 I.(ar 12 a;ar 24 a;ar 121:1ar 24 a;ar 

18 xoHor I 60 xoHor I 90 XOHOr 

KOITTpOJI • 0.1% H202 1% H202 

21-p 3ypar. MypKpo<i>ThIH )KJ1.f)lHHH ypHHH in vtro coeononT 



22-p 3ypar. YpHiir 1 ~_,o H20>p 2-t uar 

yii""AH."ICHHH in \ 'itro-;i. coeo:1yy.1ca.H HI>, 

A . 18 xoHorHiiH ;i.apaa yp coeo:DK 

3X3.'1C3H HI> , E. 90xoHorHiiH ;i.apaa yplriiH 

ypraca.H 6aH;ta1 

6 



MypKpocl>TbIH JKHr)J. ypraMJibIH in vitro-JJ. naxua n0x0n T9JIJKYYJI3X3JJ. ropMOHbl H9JI99 

MypKpo¢ThIH >KHr.n: ypraMnhIH in vitro-.n: coeonyyncaH apeytt rzyxyiiuaac ye 3aH):(Mbir 

3KCIInaHTaap aBCaH (23-p 3ypar). 

23-p 3ypar. ApttyH rzyxyM:u raprIDK ascaH Hb (90 xoHorlIBH .uapaa) 



In vitro-ll. coeonyyncaH 90 xoHorroii apHyH rzyxyiiIJ.blf ye 3attll,MhIH 3KCilJiaHTaac UIHH33p 

Haxirn yycr3X T3)1(33JIHHH op1IHH rypmcaH. TypnrnJITbIH yp ll.YHf33C xapaxa,LJ, 5 XOHOrHHH ,LJ,apaa 

Haxna yycq 3X3JIC3H. 7 XOHOrHHH )J.apaa ropMOH H3M33ryH T3)1(33JIHHH op1IHH 6yroy YiMC 
T3)1<33JUIHH op1IHH.ZJ. Haxua yyc3JIT 84±0.07%-raii 6aticaH 6on l.OMr/11 EAII aryyncaH MC 
T3)1<33JJHHH 41.1 ±0 .1 % 6a.Hnaa. 

XapHH 28 xottor11iiH ,LJ,apaa YiMC T3)1(33JIHHH opl!HHll. xaMrnHH caiiH 6yroy 92±0.05%, 

xapHH EAIT )J.aHraap H3MC3H ye.D. 56±0. l %-ll. HaxHa yyc'I 6aH:B (24-p 3ypar, 25-p 3ypar). EAII, 
HIJ;X-r xopUJYynaH x3p3rJI3X3.ll. 20%-.ll. HaxHa yyc3)J( 6aiiraa Hh xaMnt:iiH 6ara y3yymnmif 

xapar)J.aB. 3H3 ypraMan Hh UIHM TI)J(33JI 6ara Uiaap)],ll,ar 6aibK 6onox IOM. yqHp Hh fOBb u;enuliH 

ypraMan Hh 3JIC3pX3r, mnM T3)1(33JI33p H,LJ,Mar xepceH,LJ, ypra)J.arraH: xon6ooTo:i1: 6a:IDK 6orrox IOM. 
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0 28 XOHOf 

l .OMr/n EAII, 
0.5Mr/J1 HUX 

24-p 3ypar. Ye 3alill,Maac Hax1rn HexeH T0JI)J(YYJI3X3Jl EAII, HUX-H ttenee 

H3r ye 3aHll,Maac X3ll.3H mHpx3r Hax1rn yyc3)J( 6aiiraar xapaxaJJ. 28 xottorHiiH ,LJ,apaa 1.0 

Mr/n EAII aryyncaH MC T3)1(33JIHHH op1IHH)J. 4.07±0.81 rn, 0.5 Mr/n EAII, 0.5 Mr/n HUX H3MC3H 

T3)1(33JII1HH op1II1H)J. xaMrniiH OJIOH Hax11a YYC3)1( 6aiiB. XapHH KOHTpon 6onox YiMC T3)1(33J1HHH 

op1IHH.ZJ. 2.04±0.22 m Haxna yycc3H Hh xaMrnHH 6ara, 6yca)J. xyBun6aprnii xaphu;yynaxa)J. 

eH,ApttH:H ecenT caiitt 6aiinaa. 1.0 Mr/n EAII, 0.5 Mr/n HIVC-H xoplilJibir 6yca)J. xyBHJI6aprni1. 

xaphu;yynaxa)J. Kannyc yyc3nT HX 6yroy 100% 6aiiraa Hb rypm11nTaap a:>KHrnar,AcaH (5-p xycH3IT, 

22-p 3ypar). 



5-p xycHJIT. Ye Jaii.nMaac IIIHH33p Hax11a yycnXJ.U ropMOHhI Herree 
7 XOHOrHHH ,11.apaa 28 XOHOrKilli .uapaa 

T3)J('.}'.}JIHHH ropMOH (Mr/n) 

opqHH HaXHaHhI Too (III) 
EATI HL(X 

l/2MC 0 0 1.48±0.18 2.04±0.22 

0.5 0 0.41±0.13 3.35±0.22 

1 0 0.36±0.11 4.07±0.81 
MC 

0.5 0.5 0.32±0.12 5.5±0.5 

1 0.5 0.28±0.09 2.2±0.8 

25-p 3ypar. Ye 3~:'.\taac HCL"Ula yycr3X3.:l ropMOKbl H0.l'.00 (28 XOHOfHHH .:iapaa) 

A. Yi.MC T31K33:mHH op'IHH, I>. 0.5:-.If".i: 5Ail aryy.i:caH MC 

B. 0.5r.1r ·.i: ~ aryp:caH ~C, r. 0.5:'.\m.i: ~. 0.5:'.\ir .i: HUX. aryy:icaH :vie 
}I. 1.0.-.rr·.i: 5All, 0.5.-.m:x HIJX aryy.i:caH MC 



Haxuauaac yu.i.3c yycnx: 
In vitro-JJ. 40 xoHorro:H Haxi.rnHaac YHJJ.3C yycf'3X33p HEX (0.5-2.0Mr/n)-r 3 xyaJUI6apaap zyprncaH 
(26-p 3ypar). 

26-p 3ypar. HaXHar yHJJ.3CHHH op1rHHJJ. x11iic3H Hb 

TyprnMTbIH yp JJ.YHf33C xapaxaJJ. 5 xoHonrnH JJ.apaa Y2MC TI»03J1IDi:H op'IHHJJ. YHmc yycq 
3X3J1C3H 6on 10 xoHornifH JJ.apaa 6yx xyaM6ap JJ.33p yHJJ,3C yycq 6atia (6-p xycH3IT). TypnrnJlTbIH 
a)KJUI ypr3)KJJ3H XHHrJJ.3)!( 6aiftta. 

6-p xyctt3IT. Haxuattaac yttJJ.3C yycr3X3JJ. HI>X-H H01100 

.N°Q 
T3)1(33JUIHH 3KcnnaHThIH Y H,IPC yyc3JIT 

opq11H TOO /rn/ /%/ 

1. YzMC 40 32 

2. 0.5 Mr/JI MEX, 40 20 

YzMC 
3. 1.0 Mr/JI HEX, 40 40 

YzMC 
4. 2.0 Mr/JI HEX, 40 17.5 

YzMC 



27-p 3ypar. HaxHaHaac \"lU3C yycoH 6aH;(a-x, A. f opMOH H3M33ryii, E. 0.5 Mr/:i ~~ B. 1.0 
Mfl ."I HQX, r . 2.0 ~.ff ."I~ Tye T)·c H3~1C3H Y~vIC T3~3:IHHH opllHH 

Jiuqun ypraMJibff ex vitro 6yroy xopcou.i:. wumKyync3u Hb 

In vitro-)J, 40 xoHorroif YH.ll.3C yycc3H HaxHar arap 6yXHif T3:>K33JIHMH opqHooc caifrnp 

canracHI:iI )J.apaa X3M:>KHJIT XHMH (28-p 3ypar) xepceH)J. mHJI~JIC3H. XepceH)J, IBHJI)l(YfJIC3H 

6wnm ypraMnyy;:i:Iiir 6HTYY caBaH)J, XHH:>K Tarna:>K erceH. 7, 7 xoHoroop a)l(IITJiaJIT xHH::>K )J,acrax 

ylin SIBW>Ir 3xnyync:m (29-p 3ypar). 
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YpraMJibIH ett.n:ep YH,n:3CHHH YIJT(CM) YH,n:3CHHH canaa 
(cM) (rn) 

28-p 3ypar. Xepcett.n: rnnm1<yync3H 6nqnn ypraMJihIH .J:J:YH.D:IDK y3yymm 

29-p 3ypar. IinqHJI ypraMIIbir xepceH,l.l UIHJI)l(YYJIC3H Hb 

JiuquJI ypraMJILlf Xf Jl3M3\H~ UJHJl:IKfYJI*'. 6B6Jl3\ff JIC3H HL: 

MypKpo<l>TbIH )l(Iff)],HHH 6nqnn ypraMJiaac 1000 rapyii ypraMJibir xyn3M)l(HJJ. lliMn*VYJI)I( 

eae~mK 6aH:Ha (30-p 3ypar). XymM)J{ll)], ypraMJibir llIHJI)l(YYJICH33C xofun 10 XOHOIT 1 yJJ.aa 

ycan)I( 6aliraa)J, cyyJIHHH I.J,3H3f ycanraar XHHCHMH .n:apaa xar)J,apq OBOJDKHJITO)], foJITf3)1( 3X3JIC3H. 

8BeJDIGUIT xapbI.J,aHryH .a:ynaaH 6ai.f:caH y-qpaac 2026 OHbJ 1 capbIH 15-H.[( OBOJI)l(Ji)I( 6ytt: 

ypraMnyy .U:hir u:acaap xyqcaH (31-p 3ypar ). 





H3r,Lt,C3H ,LJ,YrH3JIT 

1. "MoIITOJibIH TeMep 3aM" T8XK, lllY A-HRH B1rnnorttliH xyp:nmHT3H xaMTapcaH a)KJJhIH 

xyp:nH.z:i: 8MHerOBb aiiMrHHH Uorn.t:Ju;11H: epTeett.z:i: a>KHJIJia>K, T0Mep 3aM 3JIC3HA illlYY 

.z:i:apar)J.lJ.ar XJcryy.z:i:HiiH ttexu;en 6aii.ri:anTaii Tamuni.a>K, cy.z:i:anraaHA xaMpyynax, 3JICHHH 

HYYMHiir caapyynax, HorooH 6aH:ryy11aM:>K 6ttii 6onrox ra3PYYAhrr cottros. 

2. 8MHeroBb aliMrnHH Uornpu11H: 6onoH MaHJiaif cyMhIH TeMep 3aMbIH Ap xoHrnn.z:i:or 

3epnemiiH TeMep 3aMhIH 2 Tanaap xaillcaH xop1ff xaillaa, UoITU3UM.H epTeeHHH xepcHeec 

)l(Hllmr 6oJiro)K, 6 LJ.3n1HH 0-15 CM 60JIOH 15-30 CM rytt33C xepCHHH ,[{33)1( eyrnyyJI)I(, 250 

Op1IHM 6aqHJI 6HeTHHH U3B3p ecresep JIJiraH (I>aKTepH-40 ill, aKTHHOMHUeT-80 ill, 

,Ll;pO)l(>KH- 40 III) LJ.3B3prnyyJI)I( cyganraaH,D; foJITf3B. 

3. XepcHHH: yp)l(illl IIIHMMiir ca:H:>Kpyyn>K, ypraMJibIH ecenTliHr JJ.3M>KHX3.ll TyxaH:H xepcttMH 

aHXHbI IIIHH)K 11attapaac xaMaapyynatt xepcee 6HonorniiH 6onoscpyynanT x11:H:x3.z:i: 

30pHyJiaH ,ll33)K ascaH U3fYYAHHH xepCHHii 10 )l33)K33C ,n;HX HJiraH Togopxoiinyynaxaap 

EHXA Y -pyy HJir33JI33. 

4. XepcHHM MHKp06HonorniiH 6onott arpoxHMHHH illHH)l(HJif33HHM yp .llyttr33C xapaxa)l 

xepc Hb eBlfHH yycr3rq illlp33ryii, 3pyyn xepcHlfH X3B rnHH)l(H,n: xaMaapq 6aiiraa 6onoBlf 

yp)l(HJI IIIHMHiir caii)l(pyynax, ypraMJibIH ecenTlfiir JJ.3M)KHX 6wonornM:H 6onoBcpyynanT 

xn:H:x rnaap,llJiararnii xapar.n.a)I( 6aiitta. 

5. MoHron opHbI roBh uem1iiH xosop ceer TattaMan MaxHpCbIH ttexeH T0JI)KHJIT caHTaH, 

xepceHJJ. .n.acaH 3oxauox qa,n:Bap 0HLl0PT3H 6wmn ypraMJihir 3.ll:JIHH ecreBpHHH apraap 

rapraH asax na6opaTOpttM:H rypill1rnT cyJJ.anraar aM)KHJJITaii: 3XJIYYJI33.ll. 6aiiHa. 

6. TattaMan MaxHpc, MypKpoqrrhIH )l(Hf):{HHH 6HlfHJI ypraMJJhlr in vitro HexuenJJ. ye 3aii)lMhlH 

ecreBpttH:H apraap rapraH as11, uaaurn.n. xepceHJJ. illHJJ)KYYJI3H xyn3M)l(33p JJ.aM~JiaH an 

Tan6aii.ll ypryynax 6onoM):l(TOH 3XHHH rypillHJJT cy .n.anraatthl yp .n.ymyy.ll rapq 6aiiraa Hb 

fOBHHH XOBOp ypraMJibIH reHo<PoHJ].bff xaMraanax, 3H3XYY 3yful ypraMJibIH 6HOJIOrHHH 

H00LJ.HHr H3M3r.n.yymx, ynMaap Tyxailli 6yc HYTrHHH OHIVIOIT TOXHpCOH ypraMJiaap yyn 

yypxaiiH 6ttonorn:H:H HexeH c3pr33JIT 6onoH ueJI)KHJITHil:r caapyynax, 3JICHHH HYYMHiir 

3orcooxo,n: rnaap)lJiaraTaH: cyynraQ 6HH: 6onroxo.n. 30XHX xyBh H3M3p opyynax a-q 

xon6or)lOJITOH IOM. 

7. ,ll;33pX cy )laJiraaHhl a)KJJyy ,ll,bff ypr3JI)l(JlfYJI3X, fo106op,ll,OO HX X3M)K33r33p yHJI.IJ:B3pJI3X,, 

MO)lJior, escner ypraMJihIH cyynraQyygbir ypryynaxa.n. X3p3mli 60,IIHC ypBaJI)K, TOHor 

TexeepeM)I(, xyJIJM>K 60110H 6ycan; a~ ,n:a.n cattxyyrttH:H A3Milrn3r rnaap)lJiararnii 6ai1Ha. 



Xy.IJ.aJI)J.au ascau 60.IJ.HC ypsaJUK 6oJioH 6yca)l 3ap)laJI 

I>apaaHbl HJP rapaJl Yf CJJl Too XJM3'HX HJJJKHHH CHil HniiT HuiiT JJ.yn, 1' 

IUHpXJr HJJJK YHJ, 1' JJ.fH, 'f 

I Potato Dextrose Agar - HopeBio, 20 500 r 170,000.00 3,400,000.00 3,400,000.00 

HB0233-12 Xna.n, 

2 Potato Dextrose Broth HopeBio, 15 500 r 122,000.00 1,830,000.00 2,684,000.00 

- HB0233-4 )(jirn.n, 

3 Yeast Extract - HopeBio, 30 500 r 187,000.00 5,610,000.00 5,610,000.00 

HB8273 )(j!Ta.n, 

4 Bacteriological HopeBio, 20 500 r 220,000.00 4,400,000.00 4,840,000.00 

Peptone - HB5205 )(jirn.n, 

5 Meat Peptone - Ringen Bio, 30 1000 r 165,000.00 4,950,000.00 5,445,000.00 

BCM299-050 XHTa.n, 

6 Malt Extract - HB4176 HopeBio, 5 500 r 220,000.00 1,100,000.00 1,210,000.00 

XITTa.n, 

7 Glucose, anhydrous - Ringen Bio, 50 500 r 30,800.00 1,540,000.00 1,694,000.00 

CHM284-050 Xfila.n, 

8 MRS Broth (broth HopeBio, 20 500 r 242,000.00 4,840,000.00 4,840,000.00 

base+supplement) KIT )(jirn.n 

- HB0384-1 

9 beef extract - Ringen Bio, 20 500 r 80,000.00 1,600,000.00 1,760,000.00 

BCM084-050 )(jirn.n 

10 Nutrient Broth - HopeBio, 100 500 r 140,000.00 14,000,000.00 15,400,000.00 

HB0108 )(j!Ta.n, 

11 Nutrient Agar - HopeBio, 10 500 r 250,000.00 2,500,000.00 2,500,000.00 

HB8665 )0rra,n 

12 XLD Agar - BCM850- Ringen Bio, 10 500 r 396,000.00 3,960,000.00 3,960,000.00 

050 )(jirn.n 

13 Malt salt agar - Ringen Bio, 2 500 r 275,000.00 550,000.00 605,000.00 

BCM598-050 Xfila.n; 

14 Bacteriological Agar Ringen Bio, 10 1000 r 363,000.00 3,630,000.00 3,993,000.00 

(Powder) - BCM032- )(jirn.n; 

050 



15 ,[(HX HJirax KHT 60JIOH 3aHaacneKc 12 125-500 520,611.00 6,247,332.00 6,247,340.00 

rnaap,l1,nararnii ypsruDK MJI 

illHH)l(HJif33HHH MttKp06bIH 50 180000 9000000 

nrn6ep HHHll3nKJIHHH 

na6oparnp11 

60JIOH 

Htt)l(ettep 

reo.lltt3XXK-

.ll 

9MH8f0Bb aiiMrHHH 8 xytt/XOHOr 2 y,l.l,aa 8xytt 30000 

~OITU:3U:Hi1, Mattnali HBCaH XOHOr 

cyMhIH ttyTraap (2025.04.14-

«Mottronhm TeMep 4.18). 

3aM T9XK» 

xaMTapcaH a)l(JlbIH 

X3C3r xepCHHH ).1,33)1( 

u:yrnyynax TOMHJIOJIT 

)l{oJIOO'IHHH xeJIC 2 1200000 2400000 

Balip 8 Xytt 3 XOHOr 60000 14,400,000.00 

Bett3HH 630JI 2285 1439550 

llHiiT 91,427,890.00 

3ap.z.aJI 
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-
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-
16 

Moi:.Jior ypraMJibIH in vitro acreepuuu cyi:.anraau,LJ, aap TOCJiaac 333.rDK aeq x1p1r JI3C3H 

6apaa, 6yn:Jr.ll.lXyy11Hn yuuuu 1a,ll.apraa 
X3M'1CHX H :n;gyu3 Too 

MaTepuaJihlH H3p 
{f / 

HniiT .ll.YH I'll 
H3fiK mupx3r 

MC T3)1(33JIHHH opqHH 
462,000.00 10 4,620,000.00 ill 

(Phyto techlab-USA SOL) 

DKW T3)1(33JIHHH op4HH 
462,000.00 5 2,310,000.00 ill 

(Phyto techlab-USA SOL) 
T3)1(33JIHHH op'IHH 

6onoH 6ycaA 
Arap (Phyto techlab-USA 

1,200,000.00 10 12,000,000.00 ill 
IL) 

indol-3-Butyric acid (IBA) 
198,000.00 2 396,000.00 w 

lOOg, 133-32-4 Macklin 

Caxap03 /311c3H qJix3p/ Kr 8,000.00 100 800,000.00 

COHPT AeHai:ypaT Pure 
50,500.00 50 2,525,000.00 w 

75%-5JI 

3rnmtiiH crrnpT 96%-5JI Ill 100,000.00 50 5,000,000.00 

ApeyTraJibIH Y CT0p0NHMH X3T HC3JI 
35,000.00 5 175,000.00 J] 

60AHCYYA (H202) 

KOHQeHTpau:ITTaH xyxpHHH 
35,000.00 5 175,000.00 J] 

XY'IHJI (H2S04) 

EeJIHJHa Ill 20,000.00 20 400,000.00 

8creBpHMH IIIHJI 500ml 
8,800.00 150 1,320,000.00 lll 

Ringen bio TLS758-010 

8crespHMH IIIHJI ecrespHHH IIIHJI 250ml 
6,600.00 200 1,320,000.00 Ill 

caBHYYA Ringen bio TLS756-010 

ecreBpHHH IIIHJI 200ml 
4,400.00 200 880,000.00 Ill 

Ringen bio TLS753-010 

IIHIIeTKaHJ>I xywyy 100-
xaiipuar 

1000MKJ1 
1,000,000.00 5 5,000,000.00 

J1a6opaTOpHiiH rycnax mmeTKaHJ>I xywyy l 000-
158,000.00 5 790,000.00 YYT 

MaTepirnnyy A 5000MKJ1 

ABTOMaT nuneTI<a, 5000 
ill 2,000,000.00 2 4,000,000.00 

MKJI 



ABTOMaT mmeTKa, 1000 
17 ill 2,000,000.00 2 4,000,000.00 

MKJI 
-

18 ABToMaT mmeTKa, 200 MKJI llI 2,000,000.00 2 4,000,000.00 
-

19 
Koeyc Kon6o WHJI3H 2000 

25,000.00 10 250,000.00 ill 
MJI 

-
20 

Konye Kon6o UJHJI3H 1000 
24,000.00 10 240,000.00 lll 

MJI 
-

21 
Kottyc KOJI6o WHJI3H 500 

23 ,000.00 10 230,000.00 ill 
MJI 

~ 

22 
X3M)J{33CT QHJIHH,Ll,p illHJI3H 

35,000.00 10 350,000.00 ill 
2000 MJI 

~ 

23 
X 3M)J{33CT ll,HJII1H,L1,p illHJI3H 

33,000.00 10 330,000.00 ill 
1000 MJI 

~ 

24 
X3M)J{33CT 11,HJIHH,Ll,p illHJ13H 

31 ,000.00 10 310,000.00 ill 
500 MJI 

-
25 

H:ff y .naam.M:H fo3rr11iiH (S, 
33,000.00 40 1,320,000.00 ill 

M, L size) 

-26 H:ff y ,naarHHH MaCK xattpQar 30,000.00 2 60,000.00 

27 Eoprnro 12*18 ill 55.00 2,000 110,000.00 
-

28 Eoprnro 8*8 ill 22.00 3,000 66,000.00 
-

29 Eoprnro 10*12 lll 30.00 2,000 60,000.00 

30 11,311,rHHH can )J{H)l<Hr ill 29,950.00 40 1, 198,000.00 

-31 ll,3QrHHH caB TOM ill 60,000.00 40 2,400,000.00 
-

32 Teas lll 17,600.00 15 264,000.00 
- YpraMarr mttJI)K}'YJI3X 

33 ~CaB Ill 15,400.00 15 231 ,000.00 
- 6opToro 60110u ryrnax 

34 )I( cas ill 8,800.00 15 132,000.00 
- 6ara)I( x3p3rcnyy.n 

35 Y pcmr:nuuii rnsu;au Ill 9,800.00 100 980,000.00 
-

36 ypcn3r33HHH Tar III 5,000.00 100 500,000.00 
-

37 HyxnH: no,nttoc III 4,000.00 100 400,000.00 
-

38 X aH:q III 49,000.00 4 196,000.00 
-

39 YHa III 10,000.00 20 200,000.00 

40 TepMOMeTP Ill 30,000.00 5 150,000.00 



41 
Ypcmr:nHHH Hyxryli 

4,500.00 50 225,000.00 Ill 
IIO)J,HOC 60MM 

>-------

42 illap HaaJIT Ill 800.00 100 80,000.00 

43 Ycnyyp-:>IGDKHr Ill 14,000.00 5 70,000.00 
>-------

44 xyp3 repMaH Ill 150,000.00 3 450,000.00 
>-------

45 XyM6aH xyp3 Ill 18,500.00 5 92,500.00 
>---

46 TapMyyp Ill 65,000.00 2 130,000.00 

47 Xepc xes)J,eH ill 46,000.00 20 920,000.00 
~ 

48 Xy1npT xepc Kr 20,000.00 400 8,000,000.00 

-49 BepMHK)' JIMT xepc Ill 80,000.00 50 4,000,000.00 
>---

50 Ilepmn xepc ill 50,000.00 50 2,500,000.00 

-51 Arpo6am xepc ill 185,000.00 50 9,250,000.00 
>-------

52 
Taseyp (ypraMan ras11x 

270,000.00 15 4,050,000.00 Ill 
TOM) 

>---

53 IJ;ax1rnraaHhI yrac M 2,750.00 200 550,000.00 
>---

54 Jle)J. r3p3n Ill 22,000.00 200 4,400,000.00 
-

55 Pa3erKa ill 7,500.00 5 37,500.00 
-

56 BMJIK ill 3,300.00 5 16,500.00 

-
57 Ewrnr X3p3r 6an.\ 1,000,000.00 1,000,000.00 

1 
-

58 AxyiiH X3p3rn33 6aru, 5,000,000.00 
1,000,000.00 5 

I---

59 
Xepc apHyrrax yyr 

4,500.00 100 450,000.00 ill 
60x80cM 

-
60 

Xepc apeyrrax yyr 
3,000.00 100 300,000.00 Ill 

30x50cM 

-
61 

T3:>K33JIHHH Op'IHH 
40,000.00 ill 10 400,000.00 

6yu,anrax cas -62 y c H00U,JI0X caB 60JI ill 85,000.00 1 85,000.00 

HHHT )J;YH 101,694,500.00 



"3AHAACIIEKC" XXK-c xy,naJIJJ.aH asaxaap r3p:n 6aiiryyJicau T3~33JIT oplfHbI ~arcaaJIT 
Too X3M CHil ROAT 

rapaJI H3nKHHH 
I>apaaHbl Hlp wupx ~HX HHiiT xypaaM HniiT ,n:yH, T 

YYC3JI YH3, 1' 
.ll:fH, 1' ;K, 1' 31' H3IJK 

Potato Dextrose HopeBio, 1,020,00 102,000 
1 6 500 r 170,000.00 1, 122,000 .00 

Agar - HB0233-1 2 )UITa.LJ. 0.00 .00 

Potato Dextrose HopeBio, 2,440,00 244,000 
2 20 500 r 122,000.00 2,684,000.00 

Broth - HB0233-4 Xna)J. 0.00 .00 

Yeast Extract - HopeBio, 2,805 ,00 280,500 
3 15 500 r 187,000.00 3,085,500.00 

HB8273 X5J:Ta.LJ. 0.00 .00 

Bacteriological HopeBio, 
220,000.00 

4,400,00 440,000 
4 20 500 r 4,840,000 .00 

Peptone - HB5205 X5J:Ta)J. 0.00 .00 

Meat Peptone - Ringen 1000 4,950,00 495,000 
5 30 165,000.00 5,445 ,000.00 

BCM299-050 Bio, X5rrnJJ. r 0.00 .00 

Malt Extract - HopeBio, 1,100,00 110,000 
6 5 500 r 220,000.00 1,210,000.00 

HB4176 X5J:Ta.n, 0.00 .00 

Glucose, anhydrous Ringen 
30,800.00 

1,540,00 154,000 
7 50 500 r 1,694,000.00 

- CHM284-050 Bio, X5J:Ta.n, 0.00 .00 

MRS Broth (broth 
HopeBio, 2,420,00 242,000 

8 base+supplement) 10 500 r 242,000.00 2,662,000.00 
X5J:Ta)J. 0.00 .00 

KIT - HB0384-1 

beef extract - Ringen 1,600,00 160,000 
9 20 500 r 80,000.00 1,760,000.00 

BCM084-050 Bio, X5J:Ta.ll. 0.00 .00 

Nutrient Broth - HopeBio, 14,000,0 1,400,0 
10 100 500 r 140,000.00 15,400,000.00 

HB0108 X5J:Ta.ZJ. 00.00 00.00 

11 
Nutrient Agar - HopeBio, 

250,000.00 
1,500,00 150,000 

6 500 r 1,650,000.00 
HB8665 X5J:Ta.ZJ. 0.00 .00 

12 
XLDAgar- Ringen 

500 r 396,000.00 
792,000. 79,200. 

2 871 ,200.00 
BCM850-050 Bio, X5J:TaJJ. 00 00 

13 
Malt salt agar - Ringen 

2 500 r 275,000.00 
550,000. 55,000. 

605,000.00 
BCM598-050 Bio, X5J:TaJJ. 00 00 



14 

Bacteriological 
Ringen 1000 3,630,00 363,000 

Agar (Powder) - 10 363,000.00 3.993,000.00 
Bio, XHTM r 0.00 .00 

BCM032-050 

42,747,0 4,274, 7 
Hnihyu3 

00.00 
47,021,700.00 

00.00 

Xy)laJJ)laH asax waap)lJJaraTaii 6o)lHC ypsamK, 6ara"' TexoepeM"'· 6yca)l 1ap.._yyJJaJITb1H 

"'arcaaJIT 

N°5! Taiirr6ap Too H3r)I< Y H3Jir33 (T) )l;YH (T) 
X3M:>K33 

1 Xy,n:arr,n:aH asax r3p33 1 6aru; 47,021 ,700 47,021,700 
6aiiryyrrcaH T3)1{33JIT opqHH 

2 Xy,n:arr,n:aH asax rnaap,n:JJarara:H 1 6aru; 50,305,420 50,305,420 
60,n:HC YPBaJI)K 

3 XymM)K 6x20 M 8 rn, 8x20 M 12 1 6aru, 300,000,000 300,000,000 
rn, ycarcraaHhI cHcTeM, xap Top, 

ycHbIHacoc, T33B3p 
cyyp11.rryynarrT 

4 I>yc,n:aap ryfil.(3Tryyn3x a:>KHJI 1 6arn, 65,000,000 65,000,000 
yifnqHJir33 

5 TOMHJIOJIT 1 I y,n:aa 15,000,000 15,000,000 

6 UarrHH 23 40% 30,000,000 30,000,000 

HHHT 507,327,120 



XyAaJIAaH aBax maapAJiaraTau 60.r.uc ypBamKHHH )KarcaaJIT 

N!:! TaiIB6ap Too H3DK YH3Jir33 TaTBap )J,yH ('f) 
X3M)l(33 ('f) (%) 

1 [XL.A.Gly] fmu~epHH 5 III 32,230 10 161,150 

HOCH2CHOHCH20H 500r 

2 [XI.A.Sta] U,ap;zyyn 5 III 30,800 10 154,000 

(C6Hl005)N 500r 

3 [XL.A.Glu] fmoKo3 C6H1206 5 III 16,940 10 84,700 

500r 

4 [MB-B2220] Buffered Peptone 5 III 597,850 10 2,989,250 

Water, 500g 

5 [SG.F3510-500G] D-(-)- 5 III 612,260 10 3,061 ,300 
Fructose, 500g 

6 [MB-S4842-500G] Sucrose 500g 5 III 242,440 10 1,212,200 

7 [MB-Y1674] Yeast Extract, 5 III 640,970 10 3,204,850 

500g 

8 [MB-M1662] Malt Extract, 500g 5 III 651,640 10 3,258,200 

9 [MB-Pl 102] PDA (Potato 5 III 824,230 10 4,121 ,150 
Dextrose Agar) 

· 1 
10 [MB-Pl 106] PDB (Potato 5 ill 353,760 10 1,768,800 

Dextrose Broth),500g 

11 [MB-L4488] LB Broth High 5 III 558,360 10 2,791,800 

Salt, 500g 

12 [MB-Nl036] Nutrient Agar, 4 Ill 1,017,940 10 4,071,760 

500g 

13 [MB-Nl 037] Nutrient Broth, 5 Ill 942,480 10 4,712,400 

500g 

14 [MB-Pl663] Peptone 5 III 658,900 10 3,294,500 
Bacteriological, 500g 

15 [MB-Al651] Agar 5 III 1,089,770 10 5,448,850 
Bacteriological, 500g 

16 [MB-Sl527] Sabouraud 5 III 522,390 10 2,611 ,950 
Dextrose (SD) Agar, 500g 

17 [MB-Ml 662] Malt Extract, 500g 5 III 651 ,640 10 3,258,200 

18 [MB-C0606] Com Meal Agar, 4 III 1,025,090 10 4,100,360 
500g 

HHHT 50,305,420 



XyJI3MiKHHH YHHHH TOOU:OO 

EapaaHbI H3p rnpeJI 
X3M)l(HX Too 

H3r)I( yu3 /T/ HHMT YH3 /TI N2 
H3DK X3M)l(33 

1 XyJI3MJK, 8x20 M, 160 M2, ill 12 8, 721 ,950.00 104,663,400.00 

2 fucJibIH CHCTeM 160 M2 III 12 1,480,000.00 17,760,000.00 

3 MattameyyJiarq 160M2 III 12 665,000.00 7,980,000.00 

4 XymM)I(, 6x20 M, 120 M2, III 8 6,671 ,950.00 53,375,600.00 

5 fucJlbIH CMCTeM 120 M2 ill 8 1,380,000.00 11 ,040,000.00 

6 MattameyyJiarq 120M2 III 8 530,000.00 4,240,000.00 

7 YcuOI uacoc III 4 2,345,000.00 9,380,000.00 

8 YcHD1xoonoli, xon6orq 6aru l 9,061,000.00 9,061 ,000.00 

Onou ylin,n:3J1T 
9 K)'JlbTHBaTOp III 1 24,000,000.00 24,000,000.00 

10 CyypMJl)')'JlaJlT III 1 50,500,000.00 50,500,000.00 

11 T33B3p III 1 7,000,000.00 7,000,000.00 
HuiiT 299,000,000.00 



XABCPAJIT 1 

X33PHHH CY,ll,AJirAAHhl AJK.Jllim TOMHJIOJIT 

1. 8MtteroBb aiiMrHHH .Qorr:u;3:U:HH, Mattnaif cyMbIH HyTraap «MottroJibIH TeMep 3aM T8XK» 

xaMrapcatt a)l(JJbIH x3c3r xepcm1.if ,ll,33)!( :u:yrnyynax, a)l(Jlaap 4 xyHfxottor jIBCaH (2025.04.14-

4.18). 

3ypar 1. X33pHifH cy,lJ,an:raaHbI yeniiH 6aii,ll,an 

3ypar 2. X33pttiiH cy.n;arrraaraap ,ll33:>K aBq 6yii 6aii,n;aJI 



2. 8Mtterosb a:H:MrniiH U.orru:rn,Hii, MaHJiaH: cyMI>IH ttyTraap « MottroJihIH TeMep 3aM 

T8XK» xaMTapcaH IDKJThIH x3c3r xepcmi:ii ,Z:\33)1( uyrnyyIIax, a)l(Jiaap 4 XYJf/xottor srncatt 

(2025 .08.16-8.18). 

3ypar 3. X33pHHH cy,D;aJiraaHh1 yeIDiH 6aii,ZJ,aJI 
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llJ111111<:11 . 11 ntt:l 11pc1tt yo1ht :rnn.:H:l l .. l ,1XHHi1 6y.11 HHll cauxa11uap r /-.en/I). 01:1'IHll 

\ \ cnt"'I (.'iu/1111111d!t1 S/11gd/11). ( "/"'1r11h11111 p!!1/r111gl!11.\ H;tpnr-rlr 'I H1tiiT fia1ercp11ii11 roo 

I \LI·, \ ~.0 .\ I 0~ 6y10:- 6aiix \:emit x.snraapaac \ rnpc JI! y•tpaac 6ox11p,1o;noil )C 6aiit1a 

Xy.uaac y c TaTaiK xypaa1-yypb111 rn11Ka11,1 X) p1H11J1:- ymK. ) 111\au;:i opir.1 J,TJr ) c11b1 

•ia11apT a11xaapa.1 xa1111yym1<, xypaary} p1>1t1 TallKHiir oilp oi1p\.Oll yraa:JK, up11y n11x11·H 60.1 

\ytHllt ·ip\ p M it1,11:t coper ttMoo \ .. l\-y.11x \.lara1:ia,nail fiaii11a. 

IJJ1111 iK1w 1 H \.1t lin11 : 

')pJ.1~1 11111Hihflflr1)1Hlll m101ma11, 'mi ucTp tM.Sc) 111~pm1JU11Y 

llhmam:11 H Hll il Ll \'I 11),lT x1rnaca 11 : ~ 
M11Kpo6i.111 m11i.11nK.1111ii11 

.1t16opa 1 op11i1H >px11 n •1 , ,toKTop ( Ph.D) 

[[J .)p . .rlln 1 111~1 lf 

J l p }llU.)llXllH.1 



l ll .\'A-11i111 h'uo:w.•w/11 X) 7>TJ.'1J11,·11im 
" )' 1· (' .. . • 

'"-~'. :-:'. . . 011M :: . ~ r>y,7uup cup1>111l1.'1. 11hl o;)p11i111 

( ..:.' 1~v .• a:16a11 111001111:>111 xa<Jc.p,um 

Ycm.1 MHKfJ06HOJlOndl11 w1111ncHJ1D1HKtt JlyrKlJIT 

3ax11MartrnHH H1p . "MT3" 

,ll,31>1<11HH H~pe;i: Ye 

1'.°lJJ>K11HH H')p 8\1HeroBh aiiMar, UorruJUHH ep100, A;i;u: J11.Ub1H 6aHpHbl KpaHTHhI ye 

JhJlK XYJl)JH ascaH: ill . 3pJJ.3HJl.fHM')f, 3WA 
JlniK xy,nJH aaeaH ornoo: 2025 .04. l 5 
illHHJKl1JlfJJ XHHeJH OrHOO: 2025 .04. 16- 2025 .04 .20 

WHH)l(HJlrJJ XHHCJH eTaH)lapT' MNS ISO 6222-1998: MNS JSO 19250· 2017: MNS ISO 
646 l -1: 1998 

r-- i UhtHiKHJlf'lJHHH 
lUHH)l(HJlrJJHHit HJp 

I xap11~ . 

! 6a1nepHHl
0

I HHllT TOO 1- -3.o· 10r - -1 
H,1p1'.lr\'H ·-·- • '"'i:·1n ... 1cmtti 6ynr11tin casxa-;:map ( LcOli)-+ 

~- 9~,l-HH yyC,;,.~;lmondlu Sh1gella) ,-~~. H~p·my~ ] 

; ( '/ostnd111m perfrmgt:m r Hnp11ryil 1 
:...... _________________ _ 

I 

M11Kpo6Honorntin epeux11/.l WHHlKHnrJJHltH cTaHnapTall yc11b1 ».JJlK1til HHHT 

6aKTCpHHH TOO I MJl-!l 10:- aac mrryll , rJ.[l')eHHH 6ynntttH C3BXa1iUap ( f:'.t:oh) , Cfoslrldium 

perfringens. Salmonella. Sluge!!a 11npJx ecryli 6ai1nar. 

illHH>KH;IrJ)HJl HpcJH ycHbl f').!l)CHHH 6y,1rni1H caB'\aHuap (l:.'.co/1) , 8B'IHH yycrw1 

(5iulmone/la S/11gella). Clo.l'frid111111 pcrfrm~t:fl.\ 1inp:>1ryil OOJJOBIJ 11'.l)/l(lof.!l Hl!HT oaKTCpllHH 

TOO I M;1-,13.0 X J()4 6y1oy 6aifx ecTOH XJUraapaac :orJpcJH 1y.1 OOXHpJIOJITOH ye 6ai1Ha. 

Ye xyp11Mrnyynax caBHbl xatta, epooJ1btr oi:ip oiipxou yraaiK, ap11yTra.1. 
xa.1naapryft)!(yy;n r1nn attxaapa.;1 xaunyy11ax waap.:i:iaraTaii rJ)I( ..'l\Tll'JJTH 

IUHHiKHJtrn xniicJH: 
) pll1M WHH)f(HJlfJJHHH IDKHJITaH, Marncrp (M~Sc) '1ll 1/f1J~lJ.1J' I / 11J. 3 p!l 3H)'ll11\1'}f 

Wnm1mJJrJJllHH .ll\' l'H'lJIT xsrnacau: 
M11Kpo6b111 Httii11JnKJIHttH na6opaTOpHi111 Jpx.rnrG, noinop UJHxaH.n 


