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MOCNEQENCTBUE CYJIb®OHUIIMOYEBUHbLIX FTEPEULIMOOB.
MHTErPUPOBAHHbIE NOAXOObl

AHHOTauua. Obnagas 3HauyMTenbHOW BMONOrMYEeCcKor akTUBHOCTbIO 1 Bydy4m
BeCbMa BbICOKOTEXHOMOTMYHbIMW (Ha YPOBHE HAHOTEXHOMOMUI) NPoAyKTaMu,
CYNb(MOHUIMOYEBUHBI TPEOYIOT TAKOro e BbICOKONPOMEeCCUOHaNbHOro
WHTErpupoBaHHOro NoAxoda, Kak K X uccnefoBaHuio, Tak U K UX MPUMEHEHNIO,
BKIIOYaoLLEero NOCTOSHHbIN MOHUTOPUHT OCTATKOB A.B. (HE TONMbKO B KOHEYHOW
NPOAYKUMK, HO, XenaTenbHo, 1 B Mo4Be), Nx MeTabonutoB u cTporoe cobnogeHve
TEXHOMNOMUM NPUMEHEHUS], Y4nTbIBatOLLEN 0COBEHHOCTM MOYBbI, MOrOAHBIX YCIOBUA,
60TaHNYECKNX XapaKTEPUCTUK HE TONBKO COPHSKOB, HO 1 KyNbTYPHbIX PACTEHUN.

KntouyeBble cnoBa: repbuunabl, cynb@oHUIMOYEBUHbBI, MOCNefencTemne,
WHTErpMpoBaHHble Noaxoabl.

BBepneHue. CerogHsi cenbckoe X035NCTBO HEBO3MOXHO MPeAcTaBuTb 6e3
ncnonb3oBaHusa nectuumpgoB. OnpefensaoLWwy pofib B NOMYyYeHUNU
CTabunbHbIX Y BLICOKMX YpOXKaeB UrpatoT, kak npasuo, repbuungsl (30-40%
COXpaHeHHOro ypoxasi). B nocrnegHee BpeMs ANst YHUUMTOXEHNUS] COPHSKOB B
noceBax 3epHOBbIX, KyKypy3bl, puca, NibHa, XoMnKa, apaxuca, cou, CBeKbl U
OpYrmx BaXHEMLINX NPOOOBOSIbCTBEHHbIX KyMbTyp, KOTOPbIE BblpalLMBatOTCA
BO BCEM Mupe, CTanuM WKUPOKO MPUMEHSATb HOBYH MOLLHYIO
BblCOKO3dekTUBHYO rpynny (36 A4.8.) repObvLMaOB CUCTEMHOIO LENCTBUS
YeTBEPTOro NOKONEeHWs!, AENCTBYOLLMM BELLECTBOM (4.B.) KOTOPLIX SBNSKOTCA
npon3BogHble cynbgoHunmMmoyeBnHbl (CM). MacwTabbl NpuMeHeHNs
yKasaHHbIX NecTUUNOO0B Ha CenbCKOXO03AMCTBEHHbIX nnolwaasx PB k 2009r.
OOCTUIMK, Hanpumep, Ha noceBax Kykypy3bl 74% OT 06LLero KonnyecTaa Bcex
npumeHsaeMbix repobnunaoB. B cenbckom xXo3sicTBe pecnyonuky repomumasl
13 aTon rpynnbl npeactaenexsl 16 A.8. (20% oT Bcex A4.B. repbuungos!), Ha
OCHOBE KOTOPbIX B HacToslee BpeMsa pa3pelleHo K NnpuMmeHeHunto 45
npenapaToB rpynnbl cynbdoHunmoyeBuHbl (MIFC) [1].

Pe3ynbTaTbl uccnepoBaHum n ux obecyxpeHue. lWupokasa un
3acnyxeHHas nonynsipHoctb CM cBs3aHa, B NepByto o4epeb, C UX BbICOKOM
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aKTUBHOCTbIO U, KaK crieacTBue, HU3KMMM HopMamun pacxoga (2-70 r g.B. Ha
ra), npueogawmmm Kk 14-250 — kpaTHOMY COKpaLLeHU0 NOCNeaHux, no
CpaBHEHW0 C TpaauLUMOHHBIMU. Tak, Hanpumep, ecnu paHee Ha 60 MMH. ra
3emenb B CLUA, roe npumeHsitotca CM, TpeboBanock B Luenom BHocutb 100
MITH. KI TpaauMUMOHHBIX reponungos, To cendac Heo6xoanMMO BHOCUTbL He
Bonee 1 mnH. kr CM [2]. Kpome Toro, MIFC obnagatoT, Hapsagy € yHUKansHowm
CENEKTUBHOCTBIO, LWMPOKUM CMEKTPOM AENCTBUSA U AMana3oHOM CPOKOB
BHECEHUS (OCEHbIO, BECHOW), LOCTATOMHOW aKTMBHOCTLIO MpU TemnepaType
Huwxke 10°C. HakoHeu, npenapatbl Ha ocHoBe CM mmeloT, Kak npasuno,
BOAOpACTBOPMMYIO ¢hopmMy (MpocTa M rMrmeHn4Ha B obpalleHnn) u MoryT C
YCNEXOM MPUMEHATHCSH B COBPEMEHHbLIX UHTEITPUPOBAHHbBIX CUCTEMAX
3aWwuThl.

OpHako HeCMOTpS Ha HM3KME HOPMbl pacxoja, B pesdynbrate ux
NMOBCEMECTHOrO Mcnonb3oBaHus (6onee 30 T No A.B.), MOSBUMCL AaHHbIE O
BEPOATHOCTU MX NOCNeAencTBUS Ha KynbTypbl ceBoobopoTa, a Takke 06
o6pa3oBaHNM CTOMKMUX M TOKCUYHBLIX MeTabonuTtoB, o6pasyowmnxca npu
abuoTtnyeckon n buotndeckon gerpagauun MIC, Tak kak nepuoabl Nony- un
MOMHOro pacnaja aTvx A4.B. B Mo4Bax BapbupytoT oT 3 4o 365 gHelw, T.e. 6onbLue
NPOJOIPKUTENBHOCTM BeretaumMoHHoro nepuoga. Cynb(OHUTMOYEBUHbI —
cnabble KMcnoThl co 3HaveHnsAMM pKa B npegenax ot 3.2 4o 5.2, noatomy MHorve
NX BaXkKHble HE TONbKO Ans NPOBeAEHMsT aHanu3a, HO U Ans Npou3BoACTBa U
3KOJIOrMKN CBOMCTBA M3MEHSIFOTCS B 3aBMCMMOCTM OT pH (Tabnuua 1, ocHoBaHHas
Ha gaHHbIX M3 [3] 1 coOCTBEHHbIX AaHHbIX). Tak, Hanpumep, pasHuua B
pacTBOPMMOCTU B BOAE NpPU Nepexone U3 KUCMbIX B LLENOYHbIE YCNOBUS
[ocTuraeT nopon 5-tm nopsagkoB (TpudptopcynbdypoH-meTun) [4].

MexaHuam gencteua CM 3akntoyaeTcs B nogaBleHUn pepMeHTa,
OTBEYalLLEro 3a poCcT pacTeHUN: HapyLlaeTcst BUOCUHTE3 BanuvHa, NenumHa n
N30MenuuHa, YTo NpMBOANT K BNIOKMPOBaHMIO AeNeHUs KNeToK. Tak kak aToT
depMeHT (aueTonaktaTCuHTa3a) He MPUCYTCTBYET B OpraHn3Me YesioBeka u
XXUBOTHbIX, PEBOJIOLMOHHbBIN XapakTep 9Toro MmexaHumsama obecneuymBaet
ypes3BblYaHO HU3KYH TOKCMYHOCTb MpenapaTtoB Ha ocHoBe CM, o koTopon
npu paboTe ¢ NpexHUMK repbuumnagamm He NPUXOAMNOCH Aaxe medTaTb. Kak
cnegyet u3 tabnuupl, LDsy (opansHO) npumepHO paBHa vnu 6onblue 5 r/kr
Macchbl KpbICbI/MbILWK (KpOMeE MOA40CYNb(YpPOH-METUN-HaATPUS, 4NS KOTOPOro
oHa cocTtaBnseT 2.7r/kr). na cpaBHeHWsA: 3TOT NokasaTesb AN 0Obl4HON
nyLweBon nosapeHHon conu coctasnseT 3 r/kr, T.e. CM no atomy nokasaTento
noutn BaBoe 6eszonacHee NaCll N3 npeacTaBneHHbIX B Tabnuue gaHHbIX
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cneayert, yto CM, gBnsasack TBepAbiMM BelecTBamu, obnagasi 4OCTaTOYHO
BbICOKMMY TemnepaTypamu nnasnexms (150-204°C), n ypesBblHaiHO HU3KOW
neTyyecTbio (AaBneHue NapoB 3TUX COEANHEHU N3MEHSETCS B Ananas3oHe OT
10® go 10™"® Mm pTyTHOrO cTONGA), MPAKTUYECKN HUKOrAA He BbIAEMSIOTCS B
BMOE MapoB NpW XpaHEeHUU, NPUroToBreHun paboymx pacTBoOpoB U
nocnegyoLemM BHECEHNN.

AHanu3 gaHHbIX, NONYYEeHHbIX HaMu B nabopaTopum gUHAMUKN
necTuLMaoB, MO3BONSET caenaTb O4HO3HAYHbIV BbIBOS, O TOM, YTO, MOCKOMbKY
CM B PB BHOCATCSA B YpesBblqaniHO Manbix konmdectsax (1-60 r/ra no 4.8.),
OHU BbICTPO pasnaralTca/0e3akTUBMPYIOTCS KyNbTYPHbIMUA PAcTEHUAMU W,
crnefoBaTenbHO, HE HaKannmBalTCs B NPOAOBOSLCTBUM, MOYBE, PACTEHUSIX,
X OCTaTOYHble KOnmMyecTBa NoYTM Unun BoobLie He oBHapyxunBarTCH B
NPOLOBOSIbCTBEHHBIX M KOPMOBbIX KyribTypax. Tak, 3a nepuog ¢ 1998 no 2010
rod, Hamm GbINy NpoaHanNM3nMpoBaHbl Ha CoAePXXaHNEe OCTATOYHbIX KONTMYECTB
meTogom BOXX Takue BaxkHenwmne ang pecnybnmkm cenbCKOX03sIMCTBEHHbIE
KynbTypbl, KaKOBbIMW SIBASIOTCS MWEHMLA, KyKypy3a, S4MEeHb, OBEC, CBEKNa,
neH, TpuTukKane, poXxb U KapTodenb, noaBeprHyTole o6paboTke 60
pasnu4yHbiMK Npenapatamu, cogepxawmmm 14 CM. AHanusaupoBanucb
Hanbonee pacnpoCTpaHeHHble MaTpULbl: 3epHO/KOpHeNNoabl/ceMeHa,
3eneHas macca (6otea), conoma v macro. B pesynbTarte Tonbko B 2-x 13 400
npoaHanuM3npoBaHHbIX 06pa3LoB B 3epHe Kykypysbl (B 2004 roay) 6binu
obHapyXeHbl OCcTaTku A4.B. (MoacynbqypoH-MeTuI) NpUyYeM B KONMYeCcTBax Ha
nopsgok Hyke MOY. Cpoku oxmpanus konebanuck oT 28 oo 314 cyTok, XoTs
npeobnagatowmm 6bino Bpems ot 68 0o 88 CyTOK 1 TOMLKO B NATU Criyvasx
peyb wWna o cpokax B 297-314 cyTok (03UMbIe KyNnbTypbl), T.€. 3TU CPOKU
BrosiHe conoctaBuMbl ¢ DTsg.

Cop6umnoHHO-aecopbLMOHHOE B3aUMOLENCTBME NECTULUMAOB C NOYBON —
OOWH 13 BaXKHENLLNX (DaKTOPOB, onpeaensowmx NpoLecchl NOABWKHOCTU A.B.
B cpefe, JOCTYMHOCTU NpenapaTa, kKak pacTeHUsAIM, Tak 1 MUKPOOPraHuamam W,
B KOHEYHOM UTOre — UX AeTOKCUKaumm. B To xe Bpemsi copbunsi MoXeT 3aTpya-
HSITb HEKOTOpPbIE MPOLIECChl TpaHcdopmaumn NecTMUMaoB (Hanpuvep, pasno-
YKEHME), YTO MOYTU HEM3BEXKHO MPUBOOUT K HAKOMMEHMIO OCTaTKOB Npenapara B
nouyse. /13BeCTHO, 4TO BbICOKME 3HaYeHus K, > 130 xapakTepHbl 4nsa 4.B., foc-
TaTOYHO MPOYHO COPOUMPYEMBIX MOYBEHHO-MOMMOLLAKLWNM KOMMNEKCOM. WX
oCTaTKy MOryT ObITb ManogoCTyMHbl ANs MUKPOBMONOrMYeCcKon AeCTpyKUmK,
No3TOMy, AONI0 COXPaHSSCb B MOYBE U/MNK OOHHBIX OTroXeHuax (bonee 1 ro-
[a), OHM MOTYT HakanMBaTbCs, 3arpsA3HsA OKpyXXatoLLyto cpeay [6].
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YCTaHOBNEHO, YTO repbuumabl 3TON rpynnbl HAXOOATCHA B No4vBe B BuAe
cBobodHON (BbIMbIBaeTCHA BOAON), criabocBsidaHHON (BbiMbIBaeTcst bydepom)
N NPOYHOCBA3aHHON (HenoaBwxHOW) popmbl [7]. CynbdOHUTMOYEBUHBI
06bIYHO MMET OTHOCUTENBHO HU3KMe (NabopaTopHble AaHHbIE)
KoacpbdmumeHTbl copbumm opraHmdeckoro yrnepogaa (Ko <150mn/r). CornacHo
npvBeAeHHbIM BbllLE AaHHbIM, 9 cOeQUHEHUN OTHOCATCA K NoABMKHBIM (Ko
21-69), a 3 (Koc: 78-92) — ymepeHHO noaBwKHbIM. Kak okasanocb, nuvilb
TpuacynbdypoH nmeet koadduumneHT Koc pasHbir 144mn/r, HO 3TO CBOMCTBO
He MpefcTaBnseT peanbHOW Yrpo3bl AMst 3KONOMUU U3-3a HU3KUX HOPM €ero
npumeHeHust (7-9 r/ra), kKpome Toro, OH 4OCTAaTOYHO ObICTPO pacnagaeTcs, Kak
B NMO4Be, TaK U B BOOHOW 0COBEHHO B KMCIOW cpeae.

MHTepeCHO OTMETUTb N BaXXHbI ANs NpakTuku dakT: Haubonee
CYLLLEeCTBEHHbIN BKag B agcopbumio npenapatoB BHOCUT pH nouyBkl, a He
Konun4yecTBo rymyca. Hanpumep, nccnegosaHue BnusHus pH noysbl Ha
agcopbuuno cynboMeTypoH-MeTuna nokasano, YTo Npu M3MeHeHUN
3HavyeHunn pH ot 3 go 10 agcopbumuda repbuumaga pesko nagaert, T.e.
HabnogaeTcsa oTpuuaTenbHas Koppenaums mexay agcopbuuer atoro 4.B. U
3HayeHusMu pH nouyseHHoro pacteopa. KoadduumneHTbl koppenauumn ans
pa3HbiX TUNOB NO4YB BapbupytoT B npeagenax ot 0.87 go 0.99. [7]. 3710
obbscHsaeTcs Tem, Yto CM, Kak crabble KMcnoThbl, Ny4lle copbupyoTcs B Buae
HelTpanbHbIX MOSEKYI, a, MO Mepe yBenuieHust guccoumauunm, agcopobuns
COeIMHEHMIN NOYBaMUN CHMXaeTCs.

Ha cop6uuto CM BnnsieT Takke BrIaXKHOCTb MOYBbI: MPU U3MEHEHUE BriaX-
HOCTU MOYBbI OT BO3AYyLLHO-Cyxon A0 90% OT NOMHOW BriaroeMKocTu afcop-
Oumsi cynbOoMeTypoH-MeTuna yMmeHbLUaeTcs B 2-3 pasa [7].

Takum obpasom, agcopbums CM noysamu CyLLECTBEHHO CHWXaeTCsa npu
yBenm4yeHun pH, BNaxHOCTU NOYBbl U YMEHbBLIEHUN COOEPXKAHUS
opraHu4deckoro BellecTBa B noyse [8]. M3BeCTHO Takxe, YTO MOBbILLIEHNE
KonmyecTBa CBSA3aHHOW POpMbl npenapaTta B MOYBE 3HAYUTENbHO CHDKAEeT
CKOpPOCTb €ro gerpagauuun npu BbICOKUX 3HayeHusx pH n He okasbiBaeT
CYLLIECTBEHHOIO BNNSIHUSA Ha Pa3rioXeHne B KUCION cpeae.

OaHuM n3 obasatenbHbIX TpeboBaHUM KO BCEM necTuumaam siBnseTcs
HanMymne y HUX OTHOCUTENBHO HU3KOWM YCTOMYMBOCTU B OKpYXalollen cpege.
Haunbonee obuime ectecTBeHHble NyTu paspyweHua CM BknwovawT
rmgponutudyeckoe npeobpasoBaHue, 6M0- U POTOXMMUYECKYIO
TpaHcdopmaunio. PaBHoBecrne Mexay 3TMMU npoueccaMmn 3aBUCUT OT
XUMMWYECKOWN CTPYKTYypbl COEAUHEHUS, CBOWNCTB NoYBbl (0cO6eHHO pH),
YCIOBUWI OKPYXatoLLen cpedbl U BpeMEHN HaxXoXOeHUs B NOYBE.
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PucyHok 1 - [iuHamMnKa pasnoxeHus XnopcynbdypoHa B CTepUnbHON 1
HeCTepUNLHOM NoYBe C PasfMYHON KUCITOTHOCTLIO

BecbMa HarnsgHble U NOMHOCTbIO MCYepMbiBaOLLME B 3TOM OTHOLUEHUN
pes3ynbTaTthl NpeacTaBneHbl Ha pucyHke 1 [9].

JleBbii rpacuk (@) AEMOHCTPUPYET, Kak Aerpagaummn xnopcynbgypoHa B
weno4vHon noyse (pH 8.0), N0 cpaBHEHWIO C HECYLLECTBEHHBIM Pa3NoXEeHNEM
B CTEPUITbHOW NoYBe, NOCNOCOBCTBOBANN MUKPOOPraHM3Mbl MoYBLI. [1paBbin
rpacuk (6), Ha0bOpOT, AEMOHCTPUPYET, C OAHOW CTOPOHbI, HE3HAYUTESb-
HOCTb M MOCTOSIHCTBO (B AAaHHOM criydae) Bknaga MUKpoOMonornyeckon
COCTaBMsIOLWEN B pasfnioXeHne xnopcyrbdypoHa B kucnon noyse (pH 5.9),
HO, C APYron CTOPOHbI, - HACKONbKO 3HA4YUTENEeH BKNag XMMUYECKNX
NPOLLECCOB B 9TO Pa3roXeHue.

WNTak, BO-NepBbIX, CTEPMIN3aLMs NOYBbI MPUBOAUT K CHVXKEHUIO CKOPOCTU
ee ouuLeHuns ot octaTtkoB MIC. Bo-BTOpbIX, B LLEMOYHbIX MOYBAX OCHOBHbIM
nytem gerpagaumm CM asnseTca Mukpobuonornyeckoe pasnoxeHue, a B KUC-
MbIX — XUMUYECKUIA TMaponma.

lMoyBeHHbIE MUKpoOpraHmambl obecnedmnsBatoT 10% TpaHcdhopmaymm
XnopcynbdypoHa B KMCNon AepHoBo-noasonucton noyse (pH 5.4) n 6onee
70% — B ussectkoBaHHon (pH 7.4) - BbiBOg aBTOpa Apyron nybnvkaumm [10].

MonHbIN aHanM3 npeacTaBeHHbIX AaHHbIX NMO3BOMISET KOHCTAaTUPOBATb,
4YTO, B TO BpPEMS Kak MHOrMe TpaguuMoHHble repbuumabl paspyLluanTcs B
NnoyBe TOMbKO MUKpoopraHnamamu, CM pasnaratoTcs, Kak nog BO3AENCTBUEM
MUWKPOOPraHn3MoB, Tak U B pe3ynbTaTe XMMUYEecKoro rugponuaa. Noatomy
nepvog nonypacnaga 6onbwmHctea [NIC B noyse paBeH DTsy TpagMUMOHHBIX

repbvuMaoB, a NOPoOV M 3HaA4YMTENBHO KOpo4ve 3Toro nepuoa. bonee Toro,
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Ta6nuua 2 - CpaBHUTENbHasA NEPCUCTEHTHOCTb rep6buLMAoB B No4YBe Npu
KOHTPONMpyeMbIX TepMocTaTupyeMbix ycnoBusax (T=25°C, BnaxHocTtb 60% MNB)

PasnoxeHue repbuunpa
Fep6uuna Tun nouBbl DTso, cyT DTy, cyT
2004r. 20009r. 2004r. 2009r.

[11] [12] [11] [12]
OepHoBO-NoA3onuncTas 11 1" 36 36
M:TT%nbcbypOH- YepHO3€eM BbILLEITOYEHHbIN 62 30 208 138
KaliTaHoBas 83 31 277 207
[epHoBO-noa3onucTas 13 7 62 48

PuMcynbypoH | Y4epHO3EM BblLLIENIOYEHHbIN 8 8 28 56
KawwTaHoBas 10 10 34 68

AepHOBO-NoA3onuncTast - - - -
XropcynbdypoH | Y4€PHO3EM BbILLIENIOYEHHbIN 28 28 92 182
KawwTaHoBas 27 27 92 202

onarogaps asym cdopmam pasnoxeHuns, CM MmeHee BOCNIPUUMYUBDLI K
HebnaronpuaTHbIM N3MEHEHNSIM B MOYBE.

OpHako gaxe nabopaTopHble AaHHble OKa3biBalTCA NOPOW BeCbMa
npoTuBopeYmnBbiMM (Tabnuua 2).

Takylo cyLLeCTBEHHYI0 pasHuuy B pesynbTaTtax (1.5-2.5 pasa), nonyyYeHHbIX
OAHVMMM ¥ TE€MU Xe aBTopamu, TPYAHO OOBACHUTb YeM-nnbo, Kpome
HecoBepLlWeEeHCTBa MPUMEHAEeMbIX MeTOOUK uccnegoBaHusa wnu
HecTaHgapTHOCTU 06pa3yoB MOYBLI, @ CKOpee N TeM 1 Apyrum, néo B
nybnukauusix pedb o FCO/OCO He ungerT.

Heobx0aMMO BHECTU SICHOCTb M B HEKOTOPbIE MOHATUS, KacawoLwmecs He
BCerga KOppPeKTHOro cpaBHEHUS (PU3NKO-XMMUYECKUX METOAOB aHanv3a
(BOXX) ¢ meTtogom 6GuonHaukaumm (BVMIM) ¢ nomoLbio TecT-pacTeHUNn.
Bo-nepB.bix, npegen obHapyxeHus unu getektmposaHus (LOD) oueHnBaeTcs
Ha OCHOBE INMHENHOCTW CurHana geTekTopa M COCTaBnsieT, Kak MpaBuIio,
BENUYUHY, Ha NOPSALOK OTNMYaloLWYyCsa OT npefena KonmyeCcTBEHHOro
onpegenenus (LOQ). B cBA3M € 3TM pacCMOTPUM AaHHbIE, NPUBEAEHHbIE B
Tabnuue 3.

OdeBnaHa NpenB3AaTOCTb NPUBEAEHHbIX UCCrefoBaTENAMN OAHHbIX: ABHO
NPUHWXaeTCs porib PU3MKO-XUMUYECKOrO aHanm3a B CpaBHEHUN C METOAOM
OunomHgukauumn. Ha camom gene, BCce yKka3aHHble NpeAcTaBuTenu
CynboHUIMOYEBMH (KaK MOYTU U BCe OcTanbHble 32) aetektupyrotes BOXX
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Tabnuua 3 - CpaBHUTENbHbIN aHanNu3 npepena AeTeKTUPoBaHUs
Cynb(OHUIIMOYEBUHHbIX rep6GULMAO0B B NOYBE pasHbIMU MeTogaMu

HwxHun npegen
HevicTaylowwme BewlecTBa neTekTupoBaHus (BUM), petekTupoBaHus (BIAXKX),
MKr/Kr MKr/Kr
MeTcynbdypoH-meTnn 0.08 [12], 1-50 [6] 2.4[12],4.0 [6]
PumcynbdypoH 0.8[12] 1.0[12]
CynbdomMeTypoH-MeTun 0.3[12], 0.05-0.1-0.8 [6] 1.0 [12]
XrnopcynbdypoH 0.1[12], 0.3-0.7-1.5 [6] 1.2[12], 2.0 [6], 2.2 [13]

Ha ypoBHe 0.1-0.2 MmKr/kr u meHee. YTobbl B 3TOM ybeanTbCs, 4OCTAaTO4YHO
3anTu, HanpumMep, Ha canT www.hill-labs.co.nz (R J Hill Laboratories Ltd).
BepoaTtHo, B rpade, kacawuenca BOXXX, peyb nageT o KonNm4ecTBEHHOM
ONpeAeneHnn, Ho He AeTeKTMpPOBaHUN. B Takom cnyyae cpaBHEHWE AaHHbIX,
npeacTaBNALLMX pasHble NOHATUSA HeMb3s Ha3BaTb KOPPEKTHLIM, MOTOMY YTO
B cnyyae ¢ BVM peuyb mget umeHHO O npegene obHapyXeHus
(mDeTeKkTMpoBaHus).

Bo-BTOpbIX, Kak kKanubpoBka, Tak U caMo B1oTecTupoBaHne NPoOBOAUTCS C
ncnonb3oBaHWeM A.B. U NpenapaToB, YNCTOTY M COCTaB KOTOPbIX
onpenenswT, Kak npaBuIio, MUMeHHo MeTogom BIXXX. AHanu3 o6pa3uoB
obpaboTaHHOM NoYBkI C UCNonNb3oBaHneM BOXKX no3sonseT Takke BblAeNNTb
UM oGHapyX1Tb BNUsIHUE MeTaboNMTOB N/Mnn NpMMecen 4.B./npenapaTtos Ha
BO3MOXHOE Nocrieencrane, YTo OMoNHAMKATOPY HEAOCTYMHO B NMPUHLUMME.

TpyaHo cornacuTbes 1 co crieayowmm yteepxxaenunem [13]: “Mpu atom nog
TEPMUHOM “OTpuuaTenbHOe nocregencrTeme” cnegyeTt NOHUMaTb He
nocrnegencTene oT uaHavanbHon fo3bl ux (CM) npuMmeHeHus, a npssMou
adhheKT OT COXPaHMBLLUMXCS B NOYBE OCTATKOB AEWCTBYHOLLMX BELLECTB Ha
KynbTypbl ceBoobopoTa, BbiceBaeMble 4Yepes rog unu 6onbwe nocne
repbuumaHon obpaboTkn”. KonnyectBo COXpaHMBLUMXCHA B NMOYBE OCTATKOB
[.B. CBA3aHO (B TOM YMUCIE U, KOHEYHO, B MEPBYIO oYepeb) C M3HavanbHOn
0,030 NX NpUMeHeHnst — 3To 6e3ycrnoBHbIv hakT. bonee Toro, 06LLen3BeCcTHO,
4YTO “M3HavanbHas 403a” MOXET pe3Ko U3MEHUTb ANHAMWUKY PasfoXeHus,
CYLLIECTBEHHO MeHs4, B TOM yucne, DT.

N Tenepb yxe MHOroe CTaHOBUTCSH OKOHYaTENbHO MOHSATHbLIM:
ncnonb3oBaHue B nabopaTopHbIX ONbiTax cTaHgapTHbIX o6pa3LuoB
repbuunaoB ¢ OTHOCUTENBHO HEBBLICOKMM COAEPXaHMeM [.B. (BEPOATHO, He
Bbonee 95-98%), Tak e Kak U UCMOMb30BaHUE B MOSEBbIX U HEKOTOPbIX
nabopaTopHbIX OMblTax HEMATEHTOBAHHbLIX MpenapaTtoB Ha ocHoBe CM,
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npov3BedeHHbIX 6€3 COOTBETCTBYIOLWEIrO KOHTPONISA CO CTOPOHBI
dupmM-co3gaTenen NpoayKToB, NPUBOAUT K MOSTYYEHMIO MPOTUBOPEYMBbLIX UMK
[ake COMHUTESbHbIX pe3yrbTaToB.

Bonee Toro, o4eBMAHO, YTO KAYECTBO HenateHToBaHHbIX CM (kak 1
TexXHU4yecknx A.B.) byaeTt 3HaumTenbHo konebaTbcsa B 3aBUCUMOCTU OT
nNpon3BoaMTENS, TakuM Xxe KonebaHuam byaeT noasepxeHa u usbuparens-
HOCTb repbuuunaa npu obpaboTke KynbTypbl, €ro 3dEKTMBHOCTb, CNOCO06-
HOCTb HAHOCUTbLCHA NMYTEM OMNPbLICKMBAHUS N 3KONOTMYHOCTb, BKItoYas
PUTOTOKCUYHOCTb.

W kak noaTeBepxgeHue ckazaHHOMY Bbiwe: “Buonornyeckme metonbl He
MOTyT 3aMEHUTb XUMUYECKNE U DU3MKO-XUMUYECKME METOAbI ONpeaeneHns
OCTaTKoB repbuumaa B pasnunyHbiX cpefax ns-3a HecneumpuyHoCTM 1 Yalle
BCEro OTHOCUTENbHO HEBLICOKOW TOYHOCTU onpedeneHus. Ha pesynbTtaThl
aHanusa, Nofly4yeHHble 3TUMW MeTohaMu, CUITbHO BIUAKT gaxe
He3HauuTeNbHbIE KONMUYECTBA NPUMECEN PasfMyHbIX XMMUYECKNX BELLECTB.
Kak npaBuno, pesynbTaTtbl NOMy4aloTCs 3aBblLUEHHbIMW, MOCKOMbKY MPUMECK
MOTyT MPOBOLMPOBATbL TOKcMYeckuin adpdekT. Noatomy Guonornveckme
MeToAbl OonpefeneHns OCTaTKOB MNEeCTUUMAOB MNPUMEHAT AN
npeaBapuTENbHON OLEHKKW, KOTopas B danbHenwem ob6a3atenbHO JoMmkKHa
ObITb NOATBEPXAEHA AaHHBIMU MHCTPYMEHTaNbHOro metoaa aHanmsa” [6].
BoT ¢ aTMM yTBEpPXKAEHMEM HE COrNacuTbCst HEBO3MOXHO.

Takum obpasom, BUIM, npm ycnoBmum ero KOPPEKTHOTO NPUMEHEHUS, MOXET
TONbKO JOMOMHATL CTporo obsizaTenbHble (B criydae oOHapyXeHUs1 MMEHHO
npo6nem ¢ PUTOTOKCUYHOCTbIO) pedynbTaTtel BOXXX n MKX aHanusa
MOYBEHHBIX N PacTUTENbHbIX 0OPa3LOB, N HM KaK NHaYe.

Mpun obcyxaeHun BoNpocoB, CBA3AHHbLIX C BO3MOXHbLIM MOCNefeNCTBUEM,
COBEPLLEHHO HeonpaB4aHHO He paccMaTpUBaloTCA U BOMPOCHI MeTabonuama
4.B. (He TOonbKO B MOYBE M BOAE, HO N B pacTeHuun), a BeAb UMEHHO 3TK
npouecchbl U MOTyT ObITb NPUYNHON nocnenencTeua. MNpumepbl Taknx
NpOLIECCOB, BO3MOXHO HE CTOSb LLUMPOKO U3BECTHbIE, MPUBEAEHbI HA PUCYHKE 2.

O6nagatoT N1 TUdEHCYNbGPYPOH 1 Me30CyNbYPOH B KUCIOTHOM chopme
PUTOTOKCUYHBIMU CBOMCTBAMM MO OTHOLLEHWIO K KyTNIbTYPHBIM PaCTEHUSIM HaM
HEN3BECTHO (3TO M HYXXHO NPOBEPATb B NabopaTopHbIX ONbITax), HO TO, YTO
nepvog nonypacnaga B no4yse NepBOro yBenvyunBaeTCs NpoTUB 3hUPHOM
dopmbl B 45 (!) pas, a BToporo - Ha 53 gHs, ABNSeTCA YyCTaHOBIEHHbIM
dakToM. UTO Kacaetcsa Bonpoca obpasoBaHMs MeTCynbdypoH-MeTuna u3
nogocynb@ypoH-MeTun HaTpus u TpubeHypoH-meTuna, To 34ecb, Kak
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PucyHok 2 - MeTta60nmM3mM HEKOTOPbIX CyNb(OHUIIMOYEBUH B No4YBe

roBOpPUTCSH, KOMMEHTapUn N3NUWHKU. TpyaHO Has3BaTb CNyYanHbIM U
npMMeHeHMe aHTMAOTOB B COCTaBe NMpenapaTtoBs, BKI4YalwWmx B cebs
UMEHHO noacynbypoH-MeTun HaTpus. BeposiTHO, OTBETHI €CTb (JOJIKHbI
ObITb) TONBKO B NOAPOGHOM Jocke hMpM-NponsBoauTenen.

CynbdoHMIMoYeBMHbI 06agatdT MUHUMANbHBIM NOTEHLMANOM
HaKOMMeHMs B FTPyHTOBbIX Bogax bnarogaps coyetaHuio Lenoro paga
¢aKTOpPOB: HU3KOW HOPME BHECEHUSI, HU3KOW TOKCUYHOCTU, NOCMEBCXO40BOMY
BHECEHMIO M PA3IIOXKEHMIO B MoYBE NOA LENCTBUEM XUMUYECKUX U/Mnn
©1OnorMyYecKnx NPOLIECCOB.

MccnepnoBaHua nokasbiBatoT, 4To oT 0.2 A0 2 NpOLEHTOB BHOCMMOIO
repbuymnga MoxeTt ObiTb CMbITO MOBEPXHOCTHLIMU BogaMu. MockonbKy
TpaguUNOHHbIE TepOuLMabl NPUMEHAKTCSA B KOJIMYECTBAX HAMHOTO
npeBbIlaWmX TakoBble aAns CM, KOHLEeHTpauus HeKoTopbIX repbuunaos ¢
BbICOKOM HOPMOW BHECEHUS, OBHApPY>KEHHAsi B CTOKE TOJTbKO MOBEPXHOCTHbIX
BOZ, MOXeET ObITb paBHa o6Len koHueHTpauun CM, BHECEHHbIX Ha none.
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Kak cnegyeT u3 npuBedeHHbIX B Tabnuue 1 aaHHbIX, reponumabl 3Ton rpyn-
Mbl B OCHOBHOM MeHEee BOCTNPUMMYMBbLI K BOOHOMY XMMUYECKOMY rfMaponmay B
HenTpanbHbIX UM crabooCHOBHbLIX YCIIOBUSX U HEYCTOMYUBBLI - KUCHbIX U
CUINbHOLLEMNOYHbIX.

AHanmn3 Nony4YyeHHbIX B X04e IKCNEPUMEHTOB TEPMOANHAMUYECKUX AaHHbIX
no3Bonun caenaTtb BbIBOL O TOM, UYTO rmaponn3 cynb@OHUIMOYEBUH —
HECMOHTaHHbIN, 3HOOTEPMUYECKUI npouecc. B peaynbTaTe rmgponmaa
ob6pasytTca 6onee ycToNWYMBbIE, MO CPABHEHUID C UCXOAHbLIMMU
coefuHeHuaAMN, MeTabonuTsbl [7].

CyLecTBEHHbIE B 3TOM OTHOLLEHMW pe3yrbTaTbl Oblv NOMy4YeHbl HaMU Npu
nayyeHun rmgponmsa CM B BydepHbix pacTBopax. Hanpumep, nonosuHa
Konu4yecTBa BBELEHHOro puMcyrnbdypoHa pasnoxunace npu pH 11 yxe K
25-01 MUHYTe, Nponasa 4Yepes cTaguto oOpas3oBaHMA, Kak MUHUMYM, Tpex
NPOMEXYTOYHbIX MPOAYKTOB, B TO BPEMS Kak B HEWTpasibHOW cpefe OH Obin
YyCTOMYMB B TeYEHMe, No kpavHen mepe, 90 MUHYT (PUCYHOK 3).

Takne CM, kak MeTcynbdypoH-MeTUm, NpocynbdypPOH, pUMCYIbdYPOH,
cynboMeTypoOH-MeTUN, Tpuacynb@ypoH U XnopcynbdypoH B
NPON3BOACTBEHHbBIX A03aX B Te4YeHMe BeretaymMoHHOro cesoHa crnabo
MUTPUPYHOT MO NOYBEHHOMY NPOdUITIO, HE NPOHUKas rmyoxe 15 cm [12], uTto (B
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g ]
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PucyHok 3 — [InHamuka nsmeHenus Y®-cnekrpa pumcynbcypoHa
npu pH 11 n 7 B TeyeHune 90 muH
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cBeTe MpeacTaBneHHbIX AaHHbIX) AOMKHO CnocobCTBOBaATL MX CKOpeWemMy
pasnoXxeHuto.

Takum 06pa3om, aHanM3 MHOTOUYUCTIEHHBIX SKCMIEPUMEHTalbHbIX U NuTe-
paTypHbIX gaHHbIX (pKa, LogP, Koc, DTsg, Tos, U T.4.), NONTYYEHHbIX KaK B Na-
BopaTopHbIX Tak U B NONEBbLIX YCMNOBUAX, CBUAETENbCTBYET 006 UX 3HAuu-
TenbHOM pa3bpoce, Nopon gaxe NPOTUBOPEYNBOCTU N HE HAXOOMUT CBOErO
NMOMHOro 06bACHEHNSA TOMNBKO Pas3NUYNAMU B MOYBEHHO-KNMMATUYECKNX
ycnoBusix onbiToB. O4eBUAHO, 9TO ABMSIETCS ClIeACTBMEM, BO-NEPBbIX, Pa3HO-
TUNHOCTW MPUMEHSEMbIX NPU onpeaeneHnn 3aTux napaMmeTpoB NOAXOA0B,
BO-BTOPbIX, KONMYECTBEHHbIN aHann3 CM Takxe NpOBOAMTCS C UCMONb30Ba-
HVYeM OrpoMHOro pasHoobpasns MeTO40B U METOANK.

3akntouyeHue. [NockonbKy pelleHne npobnem, CBA3aHHbIX C MOyYeHneMm
obcyxxaaeMbix B AaHHON nybnuvkauuy nokasatenen n nsyyeHnem BONpocoB
mMeTabonnsma, BeCbMa BaXXHO AN NpakTMYecKux Lenen, npegnaraercs
pagukanbHOe pelleHne: MHTEerpMpoBaHHbIA noaxon — paspaboTtka BOXKX
MynbTUMETOAA onpeaeneHns Cynb(OHNIMOYEBUH B pPasnuyHbIX obbekTax
OKpy>KatoLLer cpeapl (YTO MO3BONUT, HaNpUMep, oOHapPYXXWTb B ypoxae 3epHa
MeTCyrnb(ypPOH NPV MCNOMNb30BaHNN NodoCcynbdypoHa unmn TpnubeHypoHa) u
ncrnonb3oBaHNe HeTpMBUATbHbIX MOAXOAO0B (HAMpUMeEpP, CHATUE AaHHbIX B
AVHaMVKe Ha CneKTpooTOMETpe) Npu onpeaeneHny aTux nokasarenen. J1o
NO3BONMUT MonyyaTb pe3ynbTaTbl cpa3y MO BCEM COEAUHEHUSM
OOHOBPEMEHHO U B OAWHaKOBbLIX ycnosuax (Npu obsazatenbHOM
ucnonb3oBaHun B uccnegosanusax FCO/OCO). Kpome Toro, ato no3sonut
C3KOHOMUTb 3HAYUTESbHbIE CpeaCcTBa U BpeMs.
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M.M. Grushenko, Yu.A. Kudryavets, S.V. Soroka
Institute of plant protection

SULFONYLUREA HERBICIDES AFTEREFFECT.
INTEGRATED APPROACHES

Annotation. Sulfonylureas have considerable biological activity and are rather the
hi-tech (at nanotechnology level) products. Therefore, they demand the same highly
professional integrated approach both to their research and to their application which
includes constant monitoring of the residual amounts of the active ingredients not only
in the final production, but it is desirable and in soil, their metabolites and the strict
observance of the technology of application, considering features of soil, weather
conditions, botanical characteristics both of weeds and crops.

Key words: herbicides, sulfonylurea, aftereffect, integrated approach.
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Y/[IK: 635. 21: 631. 811. 98

M.N. Xykoea', O.H. 3y6keauy ', U.B.TpocmsiHko?, M.A. Kucens?,
B.U. Xanaeea '

" Uhemumym 3awumsl pacmeHuii

2WHemumym 6uoopaaHuyeckoii xumuu HAH Benapycu

BUOJNTIONMYECKOE TECTUPOBAHWE POCTOPEIYJIUPYIOLLEN
AKTUBHOCTU F'EKCUNIOBOI0 9®UPA AMUHOJIEBYNTMHOBON
KUCNOTbl HA PACTEHUAX KAPTO®ENA IN VITRO

AHHoTaumuAa. C nomMowwbio GMONOrMYECcKOro TecTa NP UCMOMb30OBAHUM
NpobupoYHbIX pacTeHui kapTodens in vitro ycTaHOBNeHa pocToperynupytoLias
aKTUBHOCTb rekcunoBoro agupa 5-ammHoneBynuHoBon knucnotbl (M3-AlK).
OnpepeneHbl onTuManbHble KOHUEHTpPauun npenaparta, cnocobcTBytolme
aKTMBM3aLuMM pocTa u pasBuUTUS pacTeHuin kaptodens. C nomoLlbio GroTecTa Takke
YCTaHOBIIEHO, YTO peakumnsa pacTeHun kapTtodensa Ha 9K30reHHoe BO3[encTBue
"3-AJIK 3aBucuT OT X reHoTuna.

. K.HIO‘-IeBbIe crnoBa: aMMHOJ1IEBYJIIMHOBAA KNCNOTaA, pacTeHud KapTtodens, ouoTect
in vitro, pocToperynupytoLias akTMBHOCTb.

BBepneHune. AmnHonesynuHoas kucnota (AJIK) - npegliecTBeHHUK
xnopodunna u moaynsatop OToCUHTE3A - ABMSETCA NEPCNEKTUBHbLIM
perynsaTopom pocTta pacTeHui kapTtodens. Npn ak3oreHHoM Bo3AencTeumn
AJIK B BbICOKMX KOHLEHTpaumsx (bonee 10 mM) B xrnoponnacrtax nponcxoanT
WHTEHCUBHOE HAKOMMEeHNe 3Ha4YUTENbHbLIX KONNYECTB NOPPUPUHOB —
npeawecTBEHHUKOB xnopodunna, KoOTopble NPOsBNAT CBOMWCTBA
doToamHammudeckoro repbuumaa. B HM3kmx koHueHTpauusax (0,06-0,6 mM)
AJIK nposaBnseT cBoMCTBa perynaropa pocta U pasBuTUs pacTeHUn u
OKasblBaeT CTUMynupyolee JENCTBUE HaA POCT M YpOXaWHOCTb psaja
CEeNbCKOXO3SMCTBEHHbIX KynbTyp [1].

OpHako npumeHeHve AJIK B pacTeHMeBOACTBE OrpaHUYEeHO ee BbICOKON
CTOMMOCTBIO. [MoBbILeHWe adpdeKkTBHOCTU ncnons3oBaHnsa AITK MoxeT BbITb
OOCTUTHYTO 3a cYeT NMNounmM3aumm MoseKyrbl, YTO MPUBOAMUT K YyYLLIEHNIO
NPOHVKHOBEHUSI Mpenapara B KNeTKN PaCTEHWUIA U, KaK CNEACTBUE, K CHUKEHWIO
npumeHsiembix o3 [1].

Ha oCHOBaHMW JaHHbLIX O TOM, YTO NpK yTunuaaumm KopHamm AJIK
NPOWNCXOANT U3MEHEHUE (PUTOrOPMOHAarbHOro GanaHca pacTeHui sumMens [2],
MW 4YTO cCcylwecTByeT Koppendauums pocToperynupyrowen u
UMMYHOMOZYNMPYIOLLENA aKTUBHOCTM (PU3NOSNOTMYECKM aKTUBHBIX BELLECTB
(PAB) c puToropMoHasnbHbIM CTaTyCOM pPacTEHU, MOXHO NPeanorioXuUTb,
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yT0 rekcunosbir acomp AJK (F'3-AJTK) B HEBBICOKMX KOHLEHTPAaLMsSIX CNOCObeH
NposiBNATbL CBOWCTBA MHAYKTOpPa pocTa u 60ne3HeyCToMYnMBOCTM pacTeHui
KapTodpensi.

B nabopatopun 3awmTbl kaptodens PYT « MAHCTUTYT 3auTbl pacTeHUA»
paspaboTaHa cxema NpoBefeHUs UCMbITAaHUI NO OueHKe achdeKkTUBHOCTH
®AB Ha kapTodene, B OCHOBE KOTOPOW NeXUT npeaBapuTenbHoe
npoBegeHne BMoNornyeckoro TeCTUPOBaHMS NpenapaTta B KOHTPONUPYEMbIX
yCroBUsX KynbTypbl TKaHel kapTodens in vitro. OueHka adeKTUBHOCTH
npenapara B YCNOBUAX KyNbTypbl TKaHen nMmeeT Bonblioe NpenmyLecTBso,
Tak Kak no3sBondeT onpeaenuTb 3pPeKTMBHOCTb npenapaTta u
HanpaBMEeHHOCTb ero AeNCTBUSI B KOHTPONMPYEMbIX YCITOBUSIX, YTO UCKIOYaeT
BMNMSIHWE pasnuyHbiX PakTOpOB OKpyXatoLwen cpefpbl, CMOCOBHbBIX U3MEHUTb
d13nonornyeckoe CoCcTossHNEe pacTeHMn N MacKMpoBaTb UX OTBETHYIO
peakuuto. Kak nasectHo [3], ¢ nomolubto 6uoTtecTa in vitro MoXXHO onpeaennTb
onTuUManbHble KOHUEeHTpauuum npenapaTta, cnocobHble Bbi3BaTb
NOMOXUTENbHbBIN pPOCTOpPErynupyrowmn addekT, YyCTaHOBUTb
HanpaBrneHHOCTb BUOMNOrMYECKON akTMBHOCTY NpenapaTta u NPeanosioXnTb ee
MeXaHuU3M, YTO MO3BONAET NPOrHo3MpoBaTbk Hanbonee onTUManbHbIE CPOKU
npUMeHeHNs Npenaparta B Nepuoa Beretaunm pacteHnn kaptodens in vivo.

C uenblo onpeaeneHns poCTOPErynMpyoLwen n MMyHOMOLYNUPYOLLEN
aktuBHoCcTM [3-AJlK Ha kapTodene npoBeaeHbl nccrnenoBaHus in vitro,
NO3BONSLME PELLNTb Criegyolme 3agaqn:

- onpefenntb (OMTOrOpMOHanbHY HanpaBlleHHOCTb AENCTBUS
rekcunosoro acpupa AJIK (MHAyKUMs pocTa KopHeln, noberos, NUCTbEB,
KnyGHen);

- YCT@HOBUTb ONTMMAarbHblE KOHLEHTpauun npenapaTta, CnocobCcTByoLLme
aKkTMBM3aLUM pocTa 1 pa3BUTUSA pacTeHuin KapTodens;

- BbISIBUTb MPOJIOHIMPOBaHHYH akTMBHOCTb 3-AJIK npu BeretatnBHOM
pa3MHOXEHUW pacTeHUN kapTodens.

Matepuan u metoabl. 'ekcunoBbii acbmp AJIK Bbin nonydeH no metoay,
onucaHHomy paHee [1]. Buonornyeckoe TectnpoBaHne 3OPEKTUBHOCTU
npenapara B KynbType in vitro NpoOBOAWIN HA 0340POBIIEHHBLIX NPOOMPOYHbIX
pacTeHusax kapTodensa pasnunyHbiX NO CpokamM CnenocTv coOpToB: ATNaHT
(no3gHun) n Apxuges (cpegHepaHHuin). B onbiTax MCnonb3oBany anvkasnbHble
(A) n cpeagHue (C) MUKpoYepeHKM MNPOOUPOYHBIX paCTEHUMN,
pereHepupoBaBLUMX B TevyeHne 5 Hegenb Ha cpege Mypacure-Ckyra (M-C)
6e3 ropmoHanbHbIx 406aBOK. AnNMKanbHbIe U CPeAHUE MUKPOYEPEHKUN B CUMY
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3aKOHOMepHOCTEeN pacnpegeneHisi GUTOropMoOHOB Mo cTebn B nepuos
pocTa pacTeHusa oTnuyarTcsa putoropMoHansbHbIM 3anacom [4,5]. Kpome
TOro, oTnnymMe PUTOropMOHarnbHOro cTatyca MUKPOYEepPEeHKOB kapTodens
obycrnoBneHo ocobeHHOCTAMM reHoTuna copra [6].

MuKkpoyepeHku Bbicaxknanu Ha nuTatensHyto cpegy M-C 6e3 cogepxanus
perynatopoB pocTa. B cpeay, cogepxallyo Makpo- U MUKPOINEMEHTHI,
nepen aBToknaBupoBaHuem pgobasnanu 3-AJIK B pasnunyHon
KoHueHTpauuu: 0,012; 0,12 n 0,6 mM. Takne KoHUeHTpauum npenapata
NPOSIBUMNN NOMOXUTENbHYIO POCTOPEryNMPYHOLLYIO aKTUBHOCTb Ha APYrux
KynbTypax [1].

OueHKy pocToperynupytoLen akTMBHOCTU NPOBOAWIMAN MO pe3ynbTatam
MopdoreHe3a MUKPOYEPEHKOB Ha cpefdax C pasnuyHbiM CoAepXKaHnem
rekcunosoro acupa AJIK B AnHamMuke Mx pocta U pasBUTUS. YUYuTbiBanu
nokasatenu mopdoreHe3a B IOBEHUNbHOW cTagun pa3BuTUs (BbicoTa
pacTeHui, KONMYeCTBO MeXZoy3nun) Yepes 4 Hegenu KynbTUBMPOBaHUA U
nokasaTeninm reHepaTMBHOW cTagum (06pa3oBaHmMe CTONTOHOB, MUKPOKITYOHEN 1
Bromaccy KopHeBOW c1cTeMbI) Yepes 8 1 12 Heaenb BereTaLmm NpoOMPOYHbIX
pacteHun in vitro. B BapnaHTax onbiTa Boicaxmsany no 10 MUKpOYepeHKOB.

PesynbTaTbl n o6cyxaeHue. Npu BU3yanbHOM OLIEHKE pocTa U pas3BUTUS
MUKpovepeHkoB Ha cpege M-C c '3-AJIK B TedeHune nepBbix 20 cyToK
Habnoganu nx akTMBHOE YKOpEeHeHne BO BCeX BapuaHTax onbiTa 6e3
BMAMMbIX MPU3HAKOB UHIMOMPOBAHNS UMK MHOYKLMM POCTa KOpHen u noberos.
Yepes 4 Hepgenu mopdoreHesa nposgBunach oTnuYMTeENbHas peakuus
pasnuyHbIX FrEHOTUMOB Ha MPUCYTCTBME B CPpede UCCrneayemMoro npenapara,
KoTopasi onpefensnacb Takke BUOOM MUKPOYEPEHKA U KOHLEHTpaumen
npenaparta (pUCcyHokK 1).

B aToT nepuog Ha poHe koHueHTpauuu npenapata 0,6 MM oTme4veHo
MHrMbupoBaHne pocta noberos He3aBMCMMO OT reHoTuna kaptodens n Buga
NCXOLHOro MuKpoyepeHka. Mpu Bo3gencTemm Gonee HU3KMX KOHLEHTpauui
npenapaTta oTMe4YeHa MHOYKUMS pocTa NoberoB No CpaBHEHUIO C
KOHTPOSbHBIM BapuaHTOM Ha nuTaTtesnbHon cpene 6e3 nobasku MNI-AJIK. Mpu
3TOM NPOOMPOYHBIE PacTEHUS!, pErEHEpPMpPOBaBLUNE U3 CPEOHUX YEPEHKOB
(C), oTnnyawmMxca oT anukanbHbIX 60nee BbICOKMM coAepXaHnem
LUTOKNHUHOB [4,5], NpOoABUNN MeHee BbipaXXeHHY 3aBUCUMOCTb OT
npucyTcTBUsA npenapata. [pu pa3BuTUM anukanbHbIX MUKPOYEPEHKOB,
OTNMYAOLLNXCSA BbICOKMM 3anacoM ayKCMHOB, OTMEYeHa CTUMYynAuus nx
pocrTa.
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B nocneaytoLwmii nepuog pasBuTUsS pacteHun (Yepes 8 Hegernb), C HaYyanom
UX cTapeHusa n obpasoBaHUA reHepaTUBHbIX OPraHOB — CTONTOHOB U
MUKPOKNYBOHeNn, oTMedeHa Bonee BbipaXeHHas 3aBUCUMOCTb peakuun Ha
3K30reHHOEe BO34eNCTBME nNpenapaTa OT COPTOBbIX OCOBEHHOCTEN U
PU3MONOTMYECKOTO COCTOSHUSA MUKpPOYepeHKoB (Tabnumua 1, pyucyHok 1). Ons
copTa ATnaHT NoNoXuTenbHOe BNusiHME npenapaTa B KoHueHTpauumn 0,012 1
0,12 MM Ha pereHepaumto MMKpOYEpPEHKa HE 3aBUCESTO OT B1AA YepeHkKa, B TO
BpeMsi KaK y copTa Apxuges faxe HU3KMe KOHUEeHTpauuu npenaparta
MHrIMGupoBann pocT CpegHUX MUKPOYEPEHKOB U CTUMYNMpoBanun pocT
anuKkanbHbIX. Takyl peakuuo reHOTUMOB MOXHO OOBbACHUTH pPasfnyYHbIM
KNeToYHbIM MeTabonM3mMoM Ha YPOBHE Ero ropMOHarbHON perynauum [6].

Bo3spacT pereHepaHTOB — 4 Hegenu

copt ArraHT copy Apayen

[=]
I

=
I
Bhrotamderos, o4

K omz 012 08 qmz 012 06
Horptmpauy I ATK, Wi KoHueTpay 13 ATK, KV

Bo3pacT pereHepaHTOB — 8 Heaenb

COpPT ATrBHT COIN Apainen

K omz 012 06 Kooomz 012 06
Korugmpansa o ATK, WM Korpsmpansala: AT Wi

PucyHok 1 - luHaMunka pocTa NPoGMPOYHbLIX pacTeHun kapTodens npu
pereHepauum us anukanbHbix (A) u cpeaHux (C) MMKPOYEepPEeHKOB HA NUTaTeNIbHOMN
cpene M-C c no6aBneHuem rekcunoBoro 3acpupa AJIK B pasnuyiHbIX KOHLEHTPaLUaX
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Ta6nuua 1 - MopcomeTpuyeckme nokasarenu pereHepaumm anukasnbHbIX (A) n
cpeaHux (C) MMKpoYepeHKOB pacTeHMi KapTogens B NPOGUPOYHON KynbType npu
coaepaHuu B nuTatenbHol cpege M-C rekcunoBsoro 3gmpa 5-aMUHONEBYJIMHOBOM

kucnotbl (M3-AJIK) B pa3nuyHon KoHUeHTpauum (4Yepe3 8 Hepenb)
BapwuaHTt
Moka3atenun copT ATnaHT copT Apxuaes
MMK“;%&?;;ﬁ:g;iA _ | KOHT- KOHLUeHTpauums I':-)-v KOHTP KOHUeHTpauums FS-V
anuKanbHbIX, ponb | AJIK B nutaTtenbHou onb AJIK B nutaTtenbHomn
C - cpeqaHmx ) (6e3 cpege M-C, mM (6e3 cpege M-C, MM
ra- ra-
ANK) | 0,012 | 0,12 0,6 ANK) | 0.012 | 0,12 0,6
Bbicota A 12,3 13,8 12,2 10,0 11,2 13,0 11.4 9,6
noGeros, cm C 12,5 14,0 12,2 10,0 11,4 9,0 9,6 7,8
Konnyectso A 9,0 8,6 8,6 8,4 10,0 10,5 8,8 9,4
MeXxaoy3nun,
wT C 8,5 9,2 9,2 9,0 9,8 6,0 6,8 7,2
Konuyectso A 0 10 90 90 0 10 50 0
pacTeHuit,
o6paaoBa%mwx C 10 50 90 100 0 100 60 20
CTONOHbI, %
Konnyectso A
pacTeHui, 0 0 0 0 0 0 0 0
0o6pa3oBaBLUNX
MAKPOKTIYOHM, | ¢ 0 0 80 | 60 0 0 0 10
Konnyectso A
pacTeHuii ¢ 0 60 100 100 0 20 60 10
npusHakamu
cTapeHusi
(xnopo3 C 0 20 20 100 0 10 10 0
HUDKHUX
nnctbeB), %

MooTBepxAaeHnem pocToBoW akTuBHocTM [O-AJlIK Ha ypoBHe
UTOropMoHarnbHOM perynauun MmopgoreHe3a MOXHO CYATaTb M3MEHEHUE
Takux nokasaTtenen, Kak yBenuyeHne KonmyecTBa Mexaoysnuim Ha noberax,
MHAOYKLUMIO poCcTa CTOMIOHOB M obpa3oBaHne MUKpokNyOHen (Tabnuvua 1), a
Takke yBeNMYeHWe Macchbl KOPHEBOW CUCTEMBI, YTO ObINO YCTAHOBMEHO MpU
ee y4yeTe yepes 12 Hegenb Beretaumm (pUcyHok 2). MNMoaTBepXXaeHNem aTum
BbIBOL4AM SIBNIAETCS TakKXe COpPTOBasA 3aBUCMMOCTb peakumn pacTeHuin
KapTodhensa Ha 3K30reHHoe Bo3fencTBue npenapaTa. Y copta ATnaHT npu
BosgencTteumn N3-AJIK Ha noberun, pereHeprMpoBaBLUNE OT CPeOHUX
MUKPOYEPEHKOB, OTMEYEHO BO3pacTaHue KonmyecTBa MeXOoy3nui, 4To
SIBNSIETCA CBMAETENBLCTBOM NPOSIBNEHUS LUTOKMHUHOBOIO adhdhekTa.
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copT ATnaHT copT Apxuges

60 60
50
H s *
< 40 < 4011
2 ]
3 3
3 30 o 3071
= :
§ 20 8 2017
E: s
10+ 10h
o = 0 —
K 0,012 012 06 K 0,012 012 0,6
KoHueHTpaums 3- AlIK, mM KoHueHTpaumsa - ANK, MM
—DA mC oA mC

MpumeyaHne — A-anukanbHble MUKpoYepeHku, C — cpeaHne MUKPOYEPEHKM.

PucyHok 2 - 3 hekTMBHOCTb KOPHEOOPa3oBaHUA y NPOOUPOYHbLIX NoGeros
kapTodens Ha hoHe BO3[EeNCTBUA Pa3fIMYHbIX KOHLEHTpaLUUn
rekcunoBoro 3acumpa 5-AJIK in vitro

MHOykums pocTa CTONOHOB M obpa3oBaHne MUKPOKNYBHen Ha doHe
Bo3genicTeua N3-AJIK n 6onee paHHee NposiBfieHME NPU3HAKOB CTapeHus
NPOBMPOYHBIX MOBGErOB NO CPABHEHMIO C KOHTPOSbHBIMU PACTEHUSIMU MOXHO
paccmaTpuBaTb Yy AaHHOIO copTa, Kak CnocoBHOCTb npenapaTa yckopsaTb
pa3BuTME PACTEHUIN N HACTYNIEHNe reHepaTuBHom asbl. CnegyeT OTMETUTD,
4YTO MHAYKUWUS reHepaTUBHbLIX NpoLeccoB Habnwganacb Npy Bo3gencTBum
BCEX MccrneayemblX KOHLEHTpaumi npenapara.

B T0 Xe Bpems reHepaTMBHble MpoLecchl y 6ornee paHHEro no cpokam
cnenoctu copTa Apxungest Ha doHe Bo3aencTeus 3-AJ1IK B npobupoyHoi
KyrnbType BblpaxeHbl crabee, Yem B KOHTPONbHOM BapuaHTe. CriegoBaTternbHo,
y atoro reHotuna 3-AJIK Bbi3Ban 3agepxKy ctapeHus noberos.

HeogHO3HaAYHOCTb peakumn pas3fniMyHbiX FTeHOTMNOB kKapTodensa Ha
ak3oreHHoe Bo3gencTaue 3-AJlK ¢ yyeTom nutepaTypHbIX AaHHBIX MOXHO
006BACHUTL pas3nNUUMsMn Ux OUTOropmMoHanbHoOro obmeHa [5,6].

YunTtbiBasd nutepaTypHble AaHHbIE O MexaHn3mMax U3N0NornyecKkom
aKkTMBHOCTM MHOrMX PAB B pacTuUTenbHOM KreTke, OCHOBaHHbIX Ha perynsuum
ee meTabonuama yepes3 naMmeHeHne PUTOropMoHanbLHoOro 6amnaHca, u
COMOCTaBNAS C HAMU pe3yrnbTaTbl 6MOTECTA, MOXHO NPEANONOXNUTL, YTO
FS-AJIK yyacTByeT B MBMEHEHUM FOPMOHANbLHOrO cTaTyca pacTeHumn
KapTodens Yepes akTnuBmMsaumnio OTOCUHTETUYECKOrO annapara [5,7].
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Mpun yyeTe Bcex nokasartenien mopdoreHesa no paspaboTaHHON HaMu
wkane 6uoTecta [3] yctaHoBneHo, 4Yto N3-AJIK obnagaeTt akTMBHOCTLIO,
CMOCOBHON U3MEHUTb PUTOrOPMOHAnNbHLIN CTaTyC pacTeHun kaptodens B
CTOPOHY NpeobnagaHns ULMTOKMHUHOB, YTO COrMacyeTcs C BbIABMHYTOW paHee
rMnoTeTMYECKon cxemon mexaHmama poctoBon aktmBHocTu AJIK [2]. o
nuTepaTypHbIM JAHHBbIM U3BECTHO, YTO LIMTOKUHWUHBI UrPatoT CYLLECTBEHHYIO
ponb B perynsumm hoTOCUHTE3a, U CMNOCOOHOCTbL pacTeHUA NEepPexoauTb K
reHepaTMBHOMY pPas3BUTUIO MOSIBNSIETCS C LOCTUMXEHWEM ONMpeaenieHHoro
YPOBHSA (pOTOCMHTESA, @ ANUTENBHOCTL FOBEHUITBHOIO neprnoaa obycnoBneHa
CKOPOCTbIO 3aKknagkn afieMeHToB (0OTOCUHTETUYECKOrO annapaTa [5].

Takum obpasom, pesdynbtaThl GuoTecTa nNokasbiBatoT HEOLHO3HAYHYIO
peakumio pasfnnyHbIX rEHOTUMOB KapTodens B nepuog ux MopgoreHesa Ha
3K30reHHoe Bo3aencTeme rekcunororo acpmpa 5-AJIK. Takas 3aBNCMMOCTb
CBUOETENLCTBYET O MPOSIBIIEHNM CUCTEMHOWM peakunm pacTeHuin kaptodens
Ha ak3oreHHoe Bo3gencTeue NS-AJIK Ha ypoBHe huToropmoHanbHON
perynsaummn Kneto4yHoro metabonmsma.

PesynbTaThl GuoTECTa NO3BONUMM YCTAHOBUTH 3aBUCUMOCTb OTBETHOW
peakuum pacTeHW Ha 3K30reHHoe BO3JeNcTBMe npenapaTta OT ero
KOHLUeHTpauuun. OnTtumanbHbiMu npu obpaboTtke M3-AJIK akTMBHO pacTywimx
MepuUcTEMaTUYECKNX TKaHEN MOXKHO cumTaTh KoHUeHTpauumn 0,012 1 0,12 mM.
B koHueHTpaummn 0,6 MM npenapaT MoXeT Bbi3BaTb UHIMOMpPOBaHME pocTa
pacteHun kaptodens.

Kpome Toro yctaHoBneH adpdekT nocnegevicteusa N9-AJlK npu
BereTaTMBHOM pa3MHOXeHMU KapTodens B yCnoBusix in vitro (tabnuua 2), 4to
cBugeTenbCTByeT O MPOJSIOHIMPOBAHHOM AEWCTBUW nNpenapaTta u
npepnonaraet CUCTEMHYIO peakuuto pacTEHUN Ha ero 3Kk3oreHHoe
BO3JencTBME.

Mpwn yyeTe pesynbTatoB MopdoreHe3a MUKPOHYEPEHKOB NMPOBMPOYHbIX
pacTeHun copta ATnaHT, pereHepMpoBaBLUMX Ha nuTaTenbHoln cpeae M-C,
cogepxawen N3-AJIK B koHueHTpauum 0,012; 0,12; n 0,6 mM, BO BTOpOM
naccaxe nMx MMKpOpPa3MHOXEHUst AeACTBUTENbHO OTMEYEeHbl NoKasaTenu,
cBupeTenbcTBywmne o nocnegenctaum 3-AJIK B TKaHAX pacTeHumn
kapTocdens. MNonoxuTensHaa pocToperynmpytollasi akTMBHOCTb npenapaTta
NposiBUNach B CTUMYNSALUMM POCTa KOPHEBOW CUCTEMbI U B UHAYKLMU POCTa U
pa3BuTusa noberos (Tabnuua 2). Npu 3TOM CyLEeCTBEHHO yBenn4unach
Bnomacca (cbipoli Bec) KOpHeW 1 nob6eros B BapmaHTax onbiTa C
npumMmeHeHunem M3-AJIK B nepBom naccaxe B KoHueHTpauun 0,6 mM. TMNpu
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Tabnuua 2 - ddpchekTMBHOCTL NocneaencTeus MNI-AJIK npu pereHepaumm
MUKPOUYEpPEHKOB BO BTOPOM Naccaxe MUKPOpPa3MHOXeHUA in vitro (copT ATnaHT)

KoHueHTpauus Moka3saTenu mopdoreHesa BoO BTOPOM naccaxe
r3-AllK e 1 nobera* KOPHEeBOW cUcTeMbI*
naccaxe, MM AJIMHA, CM cblpasi Macca, Mr AJVHA, CM cbipasi Macca, Mr
Bes M3-AJIK 12,3 71 9,4 22
0,012 12,4 95 8,3 29
0,12 12,9 80 8,8 29
0,6 13,0 107 9,2 33
HCPys 0,8 21 1,8 8

Mpumeyanwue - *CpegHee 13 10 NPOBGMPOYHBIX pacTeHWIA.

ncnonb3oBaHnn 6ornee HU3KNX KoHUueHTpauun (0,12 n 0,012 mM)
pocToperynupyrwmnun agdekt nocnefencTems He Obin Bbipa)eH
JocTtoBepHO. TeM He MeHee, NOJNTyYeHHble pe3ynbTaThl ABMAATCSA
noaTBepXaeHueM poctoperynupytowlen aktusHoctn M3-AJIK B pacTteHumsx
KapTodpens, KoTopas COXpaHsSeTCs Npu UX BereTaTMBHOM Pa3MHOXEHWUU, Ha
OCHOBaHUM YEro MOXHO MPEeANONOXUTb O MPOSABIIEHUN CUCTEMHON
NPONIOHIMPOBAHHOW peakuun pacTeHUn Ha ypOBHE (PUTOropMOHarbHON
perynsauum nx metabonusma.

PesynbtaTthl GuoTtecta No3BONUNMN YyCTAaHOBUTb, YTO U3 PEKOMEHLYEMbIX
OnNs NPUMEHEHUs Ha KymnbTYPHbIX pacTeHusax KoHueHTpauun M3-AJIK Ha
pacTeHuax kaptodensa gns UHAYKLUM pocTa NpUemMnemMon siBnseTtcs
KoHueHTpaumsa 0,012 mM, 6onee BbICOKME KOHLEHTpaUWUM nNpenapaTa in vitro
BbI3bIBAKOT CTapeHne pacTeHuii n obpasoBaHMe CTOMOHOB.

3akntoyeHune. Ha ocHoBaHUM pe3ynbTaToB OMONOrMYecKoro Tecta caenax
BbIBOZA, 4TO D-AJIK nposiBNsieT cBOWCTBaA perynsatopa pocTta Ha YpoOBHe
N3MeHeHnsa pUToropMoHarnbHoro 6anaHca pacteHui kaptodens. YumTbiBas
nokasatenu mopdoreHesa pacTeHuin, pereHepnpoBaBLUNX MPU 3K3OTEHHOM
Bo3gencteum M3-AJTK, MOXHO NPeanonoXunTb, YTO NPOSIBNIEHNE aKTUBHOCTU
npenapara CBA3aHO C MOBbILEHWEM YPOBHS LUTOKMHUHOB B PaCTUTENbHbIX
TkaHax. CormacHoO nuTepaTypHbIM AaHHbIM, 3TO SABMAAETCS MPU3HAKOM
WHOYKLMN YCTOMYMBOCTU K pasnnyHbiM HEGNaronpuaTHbIM daktopam, B TOM
yucne v K outonaToreHam [7].

C nomouwbto BuotecTta Takxke YCTAHOBIEHO, YTO peakuusi pacTeHUn
kapTodgens Ha ak3oreHHoe Bo3aencTue '3-AJIK 3aBUCUT OT MX reHoTUNa.

MpenBapuTenbHble pe3ynbTaTbl UCCNEA0BAHUN CBMAETENBCTBYIOT O
BO3MOXHOCTW NOBbIWEHNSA NPOAYKTUBHOCTU U 6OMNE3HEeyCTONYMBOCTH

237



pacTeHun kaptodensa npu ucnonbdoBaHmmn FI-AJK, ogHako ona paspaboTku
pernamMeHToOB NMPpUMEHEHUs NMpenaparta B NPOM3BOACTBEHHbBIX YCIOBUAX
Heob6xoa4MMbl fanbHEWLLEe uccneaoBaHus in vivo.

Ha ocHoBaHUKM NOMyYeHHbIX pe3ynbTaToB BbIABUHYTO MPearnonoXeHue o
BO3MOXXHOCTM UCMOSb30BaHUsA KOHUEHTpauum npenapata 0,012 mM B paHHue
CpOKM BereTauuy pacTeHuin onst MHAYKUUK UX pocTa u pas3sutusg, a bonee
BbICOKME KOHLEHTpauuWM MOXHO MCMONb30BaTb ANA MHAYKUWUUK
knybHeobpa3oBaHusa B chase OyToHM3aUUM 1 LBETEHNS.
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BIOLOGICAL TESTING OF AMINOLEVULINIC ACID HEXYL
ETHER GROWTH-REGULATING ACTIVITY ON POTATO
IN VITRO

Annotation. With the help of biological test while using tube potato plants in vitro
the growth-re%ulating activity of 5-aminolevulinic acid hexyl ester (GE-ALA) is
determined. The optimum preparation concentrations promoting potato plant growth
and development activization are estimated. With the biological test it is also
determined that potato plant reaction to exogenous HE-ALA action depends on their
genotype.

Key words: aminolevulinic acid, potato plants, biotest in vitro, growth-regulating
activity.
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YK 543.054

M.®. 3asay’, M.A. 3asy’, C.M. Nlewee?, H.B. Mempawkeauy’
"MHcmumym 3auwjumsl pacmeHruii
’Benopycckuii 2ocydapcmeeHHbili yHueepcumem, 2. MuHck

ONPEOENEHUE OCTATOYHbLIX KOJINHECTB TUEHKAPBEA30H-
METUINA U LUMNMPOCYJIb®AMUOA B 3EPHE U 3EJIEHOU
MACCE KYKYPY3bl

AHHoTaums. Mpu 20+1°C n3yyeHo pacnpeaeneHne TmeHkapbasoH-mMeTuna u uun-
pocynbdamunaa Mexagy xnopodopMoM U BOAHbIMU BydepHbIMU pacTBOpamu ¢
pH=3-12. OcHoBbIBasiCb Ha non%/quHblx 3KCMepuUMeHTanbHbIX AaHHbIX, pa3paboTaHa
IKCTPAKLMOHHasA MeToavka NpobonoAroTOBKM 3epHa 1 3eNeHON MacChbl KyKypy3bl Ans
nocregyrLero onpeaeneHns B HUX TneHkapbasoH-meTuna u umnpocynsdamMmga me-
TOAOM BbICOKOS(*)CBeKTI/IBHOVI XWOKOCTHOW xpomartorpadum. MeTtoamka npobonoaro-
TOBKM 06ecrnevnBaeT nony4eHme xpomatorpamm 6e3 N1KoB, MHTEPMEPUPYIOLLMX C NK-
Kamu onpefensieMblx BELLECTB, U xapaktepuayeTcs 72-88% n3BneyeHnem TneHkapba-
30H-MeTuna u uunpocynbdammuga. Metogvka nossonseT onpefensaTb TUeHkapba-
30H-MEeTUI 1 Lunpocynbdamui Ha ypoBHE paBHOM UMM HUXXE MaKCUMarnbHO JOMyCTH-
MOrO ANS KyKypy3bl, yTBEPXAeHHOro B cTpaHax Esponenckoro Coto3a, CLUA n Kanagbl.

KniouyeBble cnoBa: npobonoaroToBka, KOHCTaHTbl pacnpegeneHus,
TueHkapbasoH-meTun, umnpocynbdamug, BOXX meTtoa, onpeaeneHne ocTaTtoyHbIX
KonuyecTs

Ha cerogHsWHWIA eHb MHTEHCUBHOE BEAEHME CEMNbCKOro X03ANCTBa NpakK-
TUYECKN HEBO3MOXHO 0€e3 MCMOMb30BaHUA XUMUYECKNX CPEACTB 3alluThbl, B
TOM 4uncne u repouumaos [1].

OaHVM 13 HOBbIX NpenapaToB repobuungHoOro 4encTBus, NepCrneKkTUBHbLIX
4N NpMMEHeHMs Ha NoceBax KyKypya3bl, sBnsieTca npenapaT AgeHro («bavep
KponCaneHc AlM», MepmaHus), npoxoasLimii B HacTosiLlee BpeMsa CTaanto
pernctpaumn. BaXXHbIM NYHKTOM ANSA YCNELWHOro nNpeogofieHus
perncTpaunoHHbIX UCMBbITAHUN ABNAETCA OTCYTCTBME NMUMOO Hanu4vue
OCTaTOYHbIX KONIMYECTB NecTuLmMaa B ypoXxKae Ha YPOBHE HMKE MakCMMarnsHO
ponyctumoro [2]. KoHTpornb cogepXaHms 0CTaTouHbIX KONMYECTB NeCTULNO0B
NPOBOAMTCS Ha aHaNMTUYeCKOM 0OOopyaoOBaHMM MO COOTBETCTBYOLNM
mMeToaukam [3].

MpepocTtaBneHHaa upmor MeETOAUKA MO ONpeaeneHno 0CTaToOYHbIX
KONMMYecTB TMeHKapba3oH-meTuna 1 unnpocynbdammaa, LENCTBYOLLNX
BeLleCTB AaHHOro npenapara, TpebyeT ncnonb3oBaHMs JOPOrocTosiLLEero
ob6opypoBaHus, B yactHocTn BOXX-MC/MC [4]. AHanuTuyeckue nabo-
paTopumn, OCYLLECTBASLME KOHTPOMb KadecTBa CEeNbCKOXO3SANCTBEHHOM
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npoaykumm B Pecnybnuke bBenapycb, He oCHaweHbl OaHHbIM
obopynoBaHuem. B cBS3M ¢ 9TMM BO3HMKNA HEOOXOAMMOCTb pa3paboTku
METOAMKIN onpeaerieHnst OCTaTOYHbIX KONMYECTB AaHHbIX BELLECTB B 3EpHE U
3eNeHon Macce KyKypy3bl, N1erko BOCMPOU3BOANMON B KOHTPOJIMPYHOLLINX
nabopaTtopusix Ha JOCTYNHOM 060pyA0BaHNM.

B HacToswen paboTe, OCHOBbIBAsICb Ha NMUTeEPATYPHbIX AaHHbIX MO
pacTBOPMMOCTM AENCTBYHLNX BELWECTB Npenaparta B pas3IMYHbIX
pacTBopuTensx [5-7], a Takke Ha NOMyYeHHbIX IKCNEPUMEHTarbHbIX AaHHbIX
no nx pacrnpegeneHnto B pacCCMOTPEHHbIX 3KCTPaKLUNOHHbLIX cucTeMax,
pa3paboTaHa 3KCTpakuMOHHaaA MeToAMKa NpobonoaroToBKM ANA
nocnegyLLero onpegeneHms TueHkap6asoH-mMeTuna u uunpocynsdavnia B
3EepHe 1 3eieHON Macce KyKypy3bl METOAOM BbICOKOI( P EKTUBHOM
XNOKOCTHOM xpomaTorpadun. MNpennoxeHa Takke cama metoamka BOXKX
onpegeneHus TueHkapbasoH-mMeTuna u uunpocynbsdamMmmaa, no3sonsoLwas
NPOBOAUTb X OOHOBPEMEHHOE KONMMYECTBEHHOE onpeaerneHue.

Mpeonaraemasa B gaHHou paboTe mMeToauka npobonoaroToBku MMeeT
HEeCKONbKO cTagun (M3BnedvyeHne n oducTtka), Tpebyet HebonbLoOro ons
NpoBeAEeHMs TOYHOrO aHanm3a Konm4yecTBa peakTMBOB U 3aHMMaeT 3-4 yaca.

Kpatkas xapaktepucTtuka nsydaembix BewecTB. CTpyKTypHble hopmy-
nbl TMeHKapOa3oH-MeTUNa 1 Lmnpocynbdamnaa n3obpaxeHsl Ha pUcyHke 1,
PU3NKO-XMMUYECKME CBOMCTBA NpuBeaeHbl B Tabnuue 1.
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PucyHok 1 - CTpyKkTypHbIe hopMyribl TUEHKap6a3oH-meTuna (1) u
umnpocynbcamuaa (2)
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Ta6bnuua 1 - PU3nKo-xMMM4eckne CBOMCTBa AeNCTBYOLMX BewwecTB [5-7]

Ne CaoiicTBO Bemectso
TuenkapGa3oH-MeTHI Linnpocynshamu
1 | DOmmupuyeckas Gopmyna C12H14N4O4S; C1gHsN20sS
2 | MonexynsapHas Macca, 390,40 374
r/MolIB
3 | ArperarHoe Benblif MOPOIIOK € NETKAM Beslii MOpOIIOK ¢ JIETKHM
COCTOSIHHE, 1[BET, 3anax XapakTepHbIM 3aIaxoM XapaKTepHEIM 3aTaxoM
4 | Jlarnenue napor mpu 25°C 3,7x 10" Ma 1,10x 107 Ia
(3KCTpaNoIHpOBAaHHOE)
5 | PactBopumocTh 72 — B 4HCTOM BOZIE 3,4 —mpu pH 4
B BOZIE, MI/JT 172 — npu pH 4 1090 — npu pH 7
436 —opu pH 7 26100 — npu pH 9
417 —mpu pH 9
6 | PactBopumOCTb B atanon — 0,23 atanon — 0,47
OpraHHYECcKHX #-rexcan- 1,5:107 H-rexcan- <0,001
PacTBOPHTENSX, I/1I IPH tomyon — 0,19 Tomyon — 0,047
20°C muxinopmeras - 100-120 JauxjopMmeTaH — 3,5 |
aneron — 9,54 aneroH — 3,1
sTananerar — 2,19 srunauerar — 0,51
muMeTuncyabdokean — 29,15 | aaMermiacyabdoxenn — >200
7 | Kosdppuuuent pH Pow LogPoy pH Pow LogPow
pacnpezeneHus H- 4 0,738 -0,13 4 58,4 1,77
okTaHo/Bozia (23-24°C) 7 0,010 -1,98 7 0,158 -0,80
9 0,0073 -2,14 9 0,015 -1,81
8 | Temmeparypa mnasjieHus >401°C >450°C
9 | CrabunsHOCTE B [Nepuon nonypacnana B Boje CrabuneH NpH pasaHIHbIX
BOAHKIX pacTBopax (pH 3- (T50) — 90,6 nHei Temmepatypax o 20 Mecanes
5,7,10) npu 22°C
10 | ITnoteoCTH 1,51 r/em * mpu 20 °C 1,64 r/em * mpu 20 °C

AKkcnepuMeHTanbHas YacTb. [nsi iccneaoBaHWn MCNOMNb30Banu cnegyto-
LiMe BeLecTBa U peakTuBbl: TMEHKAPOA30H-METUI C CoAePXaHUEM OeNCTBY-
towlero BewectBa 99,2% («banep KponCawneHc AlM», F'epmanus); Lmnpocynb-
damug c cogepxaHmem gencraytoLlero BewecTtsa 98,6% («bavep KponCan-
eHc ANy, NepmaHus); aueToHUTpUn, 0.c.4., copT 0; Boga GuanctunnmposaH-
Has; rekcaH, X.4.; aueToH, 4.4.a.; TPUXIopMeTaH, X.4.; Kucrnota optodocgop-
Hasi, 85 %; KMCnoTa yKCcycHasi, neasiHas, X.4.; HaTpun oCcOPHOKNCTIbIV ABY-
3aMeLLeHHbIN 12-BOAHbIW, Y.; HATpUS XNopua, X.4.; kanum ocOpHOKUCbIV
O[HO3aMELLEHHbIN, Y.; cynbdaT HaTpusa 6e3BOAHBIN, X.4.; TeTpabopaTt HaTpus
gekarugpart, X.4.; congHas kucnota, ctangapT-tuTtp 0,1 H (HTTIK «AHanns X»,
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Benapychb); rmgpokcug Hatpus, 4.g.a.; unbTpbl TecrnoHoBble anst BOXKX ¢
anameTtpom nop 0,20 MKM; He 0OpaboTaHHbIe NecTUUMAaMm 06pasLbl 3epHa 1
3efneHOon Macchl KyKypy3bl (KOHTpONbHble obpasubl) 1 obpasubl ¢
NCKyCCTBEHHON J06aBKOM TMEeHKapba3oH-MeTMNa 1 umMnpocynsgammaa.

Bce onbiTel npoBogmnuck npy Temnepatype 20+1°C. TneHkap6a3oH-meTun
1 umnpocynbammni B BOAHO-aLETOHUTPUIbHBIX pacTBopax onpeaensny me-
Togom BOXXX Ha xungkoctHom xpomartorpadge “HP 1100” ¢ guogHo-matpuy-
HbIM JEeTeKToOpoM M nporpaMmHbiM obecneveHnem HP ChemStation. AHanus
NPOBOAMNNN C UCMONb30BaHMEM CTarbHOW XpoMaTtorpaduyeckon KOMOHKU
OnMHOM 25 CcM, BHYTPEHHUM AnaMeTpoM 2 MM, 3anosiHeHHon ¢ason ODS
Hypersyl ¢c paamepom yactuL, 5 MKM.

KoHcTaHTbl pacnpegeneHus TueHkapbasoH-meTuna n umunpocynshammaa
Mexay xrnopodgopmoM 1 bydepHbiMy pactBopamu ¢ pH 3-5 paccunTteiBanu no
pPaBHOBECHbIM KOHLEHTpaUusM TueHkapba3oH-MeTuna 1 uunpocynsdammaa
B 06eunx pasax no ypaBHEHWIO:

P = C”’ip‘*’, (1)
C

rae Cuxnpg, Ceoon — PABHOBECHbIE KOHLIEHTpaUun TueHkapbasoH-meTuna u
uunpocynbdammaa B xnopodopmMe 1 B BOAHON (ha3e COOTBETCTBEHHO.

KoHcTaHTbl pacnpegeneHvs TueHkapbasoH-meTuna v umnpocynsdavMnga
mMexay xrnopodopmom 1 BydepHbIMK pacTBopamu ¢ pH 6-12 onpegensanu no
MCXOAHOW U paBHOBECHOW KOHUEeHTpauumn tueHkapbasoH-meTuna u
uunpocynbgammaa B gase xnopodopma. Npu 3TOM yObiNib KOHLIEHTPaL MK
TneHkapbasoH-mMeTuna u unnpocynedammuga 6eina He meHee 30%. Ons
onpeaeneHnst KOHUEeHTpaummn TueHkapbasoH-meTuna n uunpocynbammia B
¢dase xnopodopma xropocdopm ynapmsanu gocyxa, Cyxom octaTok
pacteopsinv B 20% 06. BOOHOM pacTBOpPe auLeTOHUTpUIa U aHanuanpoBanu
meTogom BOXKX. MNorpelHOCTL onpefeneHns KOHCTaHT pacnpeaeneHns He
npesbiwaet 10%.

OueHka cTeneHn n3snevYeHns TueHkapbasoH-meTuna v uunpocynsgamuaa
13 3epHa 1 3eneHon Macchl KyKypy3bl Mpu NpobonoarotoBke NpoBoAMniach B
TpexKkpaTHOW MOBTOPHOCTU CPaBHEHUEM XpOMaTorpaMm KOHTPOJIbHbIX
o6pa3sLoB ¢ obpasLamMm 3epHa 1 3eN1EHON Macchl KyKypy3bl C MCKYCCTBEHHOWN
pnobaBkon TueHkapbasoH-meTuna u uunpocynsdammga. Konnyectso
TneHkapbasoH-mMeTuna u yunpocynbdammaa B 9KCTpakTax onpegensanu
mMeTogom abcontoTHon Kannbposkn. ObpasLbl ¢ NCKYCCTBEHHOW A00aBKoOM
rotoBunucb seegeHuem 0,100 mn pacTBopa TueHkapba3oH-meTuna u

800H
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uunpocynbdamuga B aueTOHUTPUIIE C KOHUEHTpauuen 10 r/mn B
npegBapuTenbHO U3MENbYEHHbIV aHann3npyemsolii obpasey 3epHa u/unum
3eneHon Macchl Kykypyabl. [locne aToro obpasel, Boigepxumsancs 15 MyuH npu
Temnepatype 20+1°C.

Pe3ynbTaTbl uccriegoBaHUM U Ux obCcyxaeHue.

Ycnosus xpomamoepaghuposaHusi. YCnoBumsa xpomatorpadupoBaHuns, Ko-
TOpble ObINM BbIOpaHbl B KA4eCTBE MCXOAHbIX, creayowme: 06bem BBOAMMOM
nNpobbl (06beM NeTnu nHxekTopa) — 20 MKN; TeMnepaTtypa TepMocTaTta KOnoH-
kn — 35°C, ckopocTb noToka antoeHta — 0,15 mn/MuH.

[NeTekTupoBaHue TueHkapbasoH-meTuna m umnpocynbdammaa
NPOBOAMIIOCH C MOMOLLbI ANOAHO-MaTPUYHOro AeTekTopa Npw AnMHax BOJH,
COOTBETCTBYKLWMUX MAaKCUMyMaM MX nornoweHunsa — 234 n 246 Hm
COOTBETCTBEHHO.

CocTaB nogBuxHomn dasbl ana BOXKX npu onpegeneHMn KOHCTaHT
pacnpegeneHus TneHkapbasoH-meTuna u umMnpocynsdamuaa (aueToHUTpun
: 0,08% 06. BogHbI pacTBOp ykcycHomn kucrnoTel = 40 : 60 no o6bemy)
noabupancs ¢ Takum pacyeToM, YToObl BpeMsi UX Bbixoda Obinio paBHO 3-5
MepTBbIM BPEMEHAM KOJIOHKM, a CTeNeHb pa3ferneHusi MMKOB cocTasnsna
okoro 2. 3T1o obecneymBaeT OCTATOYHO ObICTPbIA BbIXOA ONpeAensemblixX
BeLEeCTB C BO3MOXHOCTbIO OHOBPEMEHHOrO onpeaeneHns Nx KOHCTaHT
pacnpefeneHns B UCCreaoBaHHbIX CUCTEMAX.

Mopbop coctaBa nogswkHoM dhasbl Anst BOXXX npu aHanmse obpasuos
3epHa 1 3erieHoN Macchl KyKypy3bl Mocne npoBeAeHns nNpoOdonoaroToBKU
OCYLLECTBNANCS TakMM ob6pa3oM, YTOObI UCKIIOYUTE HaNOXEeHNE MUKOB
KOMMOHEHTOB MaTpuLbl C MMKaMu onpedensemblxX BELECTB, a Takke, YTOObI
CTerneHb pasdeneHns NMKoB onpeaenseMblx BELLECTB COCTaBnsna okoso 2. B
JaHHOM criyvyae npeasioKeHo rpagueHTHoe 3IUpPOoBaHNe CO CKOPOCTLI0
notoka anteHTa 0,15 mn/MuH (Tabnuua 2).

Mpu faHHbIX YCNOBMSAX XpoMaTorpacpoBaHus Bpems Bbixoaa TMeHKapba-
30H-MeTuna coctaBngaet 22,0-22,3 MyH, uunpocynbhammuaa — 22,8-23,1 MuH;
NNHEVHbIN Ananas3oH aetektnpoBanus — 2-40 Hr unm 0,1-2,0 mr/n TneHkapba-
30H-MeTUNa u umnpocynsdamuaa B pacteope. [pu KonnyecTtBeHHOM M3Bre-
YeHuu n 20-KpaTHOW CTENEHN KOHLIEHTPUPOBaHUA ONpeaernsaeMoro BellecTsa
B X04e NpobonoaroToBKM CTAaHOBUTCHA BO3MOXHbBIM onpeaenenne TueHkapoba-
30H-MeTUna u uunpocynsdamuga Ha ypoHe 0,005 mr/kr matpuupl.

Paspabomka memoduku npobonodazomoseku. Macca obpasua,
HeobxoaMMoro ans aHanuaa, 6epeTcsa Mcxoasa U3 MakcMmarbHO 4OMYCTUMOro
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Tabnuua 2 - CoctaB noaBuxHoW ¢hasbl ansa BAXX npu aHanuse o6pa3oB 3epHa u
3eneHON Macchbl KyKypy3bl

Bpems, MuH 0,08% 06. ykcycHas kucrnoTta B Bofe % AueToHuTpUN
0 90 10
3 90 10
19 30 70
22 30 70
25 90 10

yposHda (MAY) nectvumaa B aHanuMamMpyemon KynbType, HUXHero npegena
onpegenenuna (HMO) npubopa Ansg aaHHOro AenCTBYOLLEro BellecTsa (4.8.)
N KOHeYHoro obbema akcTpakTa. Tak Ana TueHkapbasoH-meTuna u
umnpocynbdamuaa HMNO ana B3XX B ycrnoBusx xpomaTtorpadumpoBaHus,
npuBeLEHHbIX Bbille, cocTaBnsaeT 2 Hr. [1py o6beme nNeTnu MHxekTopa
xpomaTtorpada, paBHoM 20 MKIT, MUHUMarnbHO AeTEKTMPpyeMas KOHLeHTpaums
Oynet paBHa 2Hr/20mkn = 0,1 Hr/mkn unu 0,1 mr/n. B ctpaHax EBponerickoro
Cotwsa, CWWHA n KaHape yctaHoBneH MY TueHkapbas3oH-meTuna u
uunpocynbdamuga ans Kykypysbl, paBHbii 0,01 mr/kr [5-7]. Takum obpasom,
Ona onpefeneHnsa oCTaTOYHbIX KONMYECTB TUeHkapba3oH-meTuna u
uunpocynbdammga B TomaTax npu CTENEHU U3BNevYeHuns, paBHoONM r,
Heob6xoaumMo npoBecTu koHueHTpupoBaHue B 0,1/(rxMOY) ~ 10/r pas. Ons
HageXHOCTM MoJfiydyaeMbiX pe3ynbTaToOB MOXHO MPOBOAUTH
KOHLeHTpMpoOBaHue, Hanpumep, B 20 pas. [Npn KoHe4YHOM 06beMe IKCTpakTa,
paBHOM 1 Mn, macca ncxogHoro obpasua éyaet pasHa 20 r.

M3BneyeHne TueHkapbasoH-meTuna n uunpocynbdammnga ns 20 r 3epHa u
3eM1eHON Macchl KyKypy3bl NPOBOAMMIOCH aHANOrM4yHO NpeacTaBneHHON
durpmMon MeToauke MeToaoM ABYKpaTHOM akcTpakumm no 100 mn cmechbio
auetoHutpun : Boga (4 : 1 no o6bemy). [ins ygobcTBa ynapmBaHus
NONyYeHHbIX 3KCTPAKTOB U3 HUX NMpeABapuTeNbHO oTAendnacb Boga
nobasneHnem NaCl 0o nonyyeHUs HacbILEHHOro BOAHOrO pacTeBopa Conu B
paBHOBECUM C aLETOHUTPUIbHON hason. Mpn aTom TeHkapba3oH-MeTun v
uunpocynbgamMma NepexonaT B aLeTOHUTPUIT KONMYECTBEHHO.

OuyncTka nonyyaeMblX 3KCTPAKTOB OT KO3KCTPAKTUBHbLIX BELLECTB
nposognnace METOAOM ANCCOLMAaTUBHOW JKCTpaKkuMm pacnpegeneHnem
TneHkapbasoH-meTUna u uunpocynbdamumaa Mexgy xriopodopmMom u
BOAHbIMU BydepHbiMM pacTBopamu ¢ pasnuyHeiMu pH [8]. Beibop pH u
COOTHOWEHNSA 06BbEMOB OpraHN4Yeckorm u BOOHOW dpa3 ANs OUYUCTKK
9KCTPAKTOB OCYLLIECTBMANCS Ha OCHOBaHUMN SKCMIEPUMEHTANbHO MOJTyYEHHbIX
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T a6 nuuya3 - KoHcTtaHTbl pacnpeaeneHus P TueHkap6asoH-meTtuna (1)
umnpocynbdammnpa (2) mexxay xnopocgopMom U BoagHbIMU Oy chepHbIMU
pacTBopamu ¢ pa3nuyHbimu pH

P
PH 1 2
3 3,7x10° 1,9x10°
4 8,6x10° 9,5x10?
5 8,7x10" 1,9x10?
6 8,3 2,0x10"
7 9,2x10" 2,0
8 8,2x107 2,1x10""
9 7,7x1072 1,8x10%
10 4,3x10? 2,6x10°
12 8,7x103 4,6x10°

KOHCTaHT pacnpegeneHns TueHkapbasoH-meTuna u uunpocynbdamuaa
(Tabnvua 3).

MonyyeHHble pe3ynbTaThl MOKa3bIBalOT, YTO N3MeHeHWe pH BogHoM chasbl
Bbl3blBaeT Pe3KOe M3MEeHeHMe KOHCTaHT pacnpegeneHus. Mpu aToM npu
nepexoge ot pH=3 kK pH=12 npoucxoaUT YMEHbLUEHNE KOHCTaHT
pacnpegeneHus 6onee Yyem Ha 5 nopsiakos ¢ 3,7+10° go 8,710 ans
TeHkapba3oH-MeTUNa v Gonee Yem Ha 7 nopsiakos ¢ 1,9¢10° go 4,610 ans
uunpocynbgammaa.

N3 Tabnuuybl 3 BUAHO, YTO NpU M3BNEYEHUU TUEeHKapOa3oH-MeTuna u
uunpocynsdamuga xnopodopmMom 13 BOAHbLIX BydepHbIX pacTtBopos ¢ pH
MeHee 6 1 pH MeHee 7 COOTBETCTBEHHO MOXHO MPOBOAUTb KOHLEHTPUPO-
BaHWe faHHbiX BewecTB. [pn nasneyeHnn tneHkapbasoH-meTuna u
umnpocynbammga 1 obbemom xnopodopma n3 10 o6bemMoB BOAHOrO
OydepHoro pacteopa ¢ pH MeHee 4 B npouecce OOHOKPATHOW 3KCTPaKLUK
n3enekaetcsa 6onee 98% AaHHbIX coeanHeHuin. B To e Bpems n3 1 o6bema
xnopodopma ogHOKpaTHOM 3KcTpakuuen 1 o6bemom BogHoro 6ydepHoro
pactBopa ¢ pH=9 TueHkapbasoH-meTuna u3snekaetcad 93%,a
uunpocynbdamuaa — 98%.

OcHoBbIBasiCb Ha NpuBeAEHHbIX Bbile AaHHbIX, Obina pa3paboTaHa
cnegyowas Mmetoauka npobonoaroToBKM 3€NIEHOM MacChl U 3epHa KyKypya3bl
AN onpefeneHns B HUX OCTaTOYHbIX KONMMYecTB TeHkapba3oH-MeTuna u
uunpocynedamuna.
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MeToaunka npo6onoarotoBku. Obpasel, M3Menb4YeHHOro maTtepuana
mMaccon 20 r noMmeLwalT B NNOCKOAOHHY Konby obvemom 250 mn,
npubasnsaoT 100 mn cmecun aueToHUTpun : Boga (4 : 1 no obvemy) u
3KCTparupyloT Ha annapare ans scTpsaxusanus 1 vyac npu 150 06/MuH n 25°C.
OKCTpakT QunbTpyroT Yepes PunbTp «4epHasa neHTa» B kondy Ha 250 mn.
OKCTpakumio NoBTOPAKT ewe pa3 B TedeHne 30 MUH, 3aTEM 3KCTPaKT
PUnNbTPYOT Yepes ToT e PunbTp. dunbTp npomsbiBaoT 20 Mn cMecu
aueToHuTpun : Boaa (4 : 1 no obvemy).

OObeaMHEeHHbIN SKCTPaKT MOMELLAT B AeNUTENbHYH BOPOHKY Ha 500 mn,
pobaensaT 30 MN rekcaHa U UHTEHCUBHO BCTPSAXMBAKOT B TEYEHUE 2 MUH.
Mocne pasgeneHus CrnoeB BepXHUI rekKCaHoBbINM cnon oTbpackiBatoT. [po-
MbIBKY FEKCaHOM MOBTOPSIIOT ewe pa3. HKHWIA BOAHLIN CNOW NEPEHOCAT B
NNoCKoAOHHYto konby Ha 250 mn, aobasnstoT 15 r NaCl n BcTpsaxmBaroT Ha an-
napaTte Anst BCTpsixmeaHus B TedeHre 10 muHyT npu 150 06/MuH n 25°C. Co-
AepxmmMoe Konbbl NepeHoCcAT B AennTerbHY BOPOHKY Ha 500 mii, nocne pas-
OEeneHnst CITOEB HWXKHUIA crion oTOpackiBatoT. BepxHuii aueTOHUTPUITbHbIN
CroVi NEPEHOCAT B KPYrnoAoHHY Konby Ha 250 mn 1 ynapusatoTt go ~ 10 mn,
3aTeM NepeHocAT B rpyLlleBnaHyto konby Ha 50 mn, 4ONONHUTENBHO NPOMbIB
KPYrmOAOHHYI0 KOOy 5 M aueToHUTpuUna, u ynapvearoT 40CyXa Ha pPOTOPHOM
BaKyyMHOM ucnaputene npu temnepaTtype 40°C.

K cyxomy ocTaTky B rpyweBugHoln konbe Ha 50 mn gobaenstoTt 2,5 mn
BOAbI, 2,5 MN aueToHUTpuna, 5 Mn rekcaHa U MHTEHCMBHO BCTPSXMBAIOT B
TeyeHne 2 MUHYT. HWXXHUIA CNOW NEepeHOCAT B AeNUTENbHYI0 BOPOHKY
obbemom 250 M ¢ npeaBapuTENbHO BHECEHHBIMY B Hee 170 mn 6ydepHoro
pactsopa (1/15 M Na;HPO,4 + 3% NaCl) n 30 mn xnopodgopma 1 UHTEHCUBHO
BCTPAXMBAIOT B TedeHue 2 MuHyT. [ocne nonHoro pasgenexHus das HKHUN
XNOPOOPMHBIN cron oTopackiBaoT. 3atem fo6aBNAKT HOBYH MOPLUIO
xnopodopma ob6bemoM 30 M1 1 NOBTOPSAT 3KCTpaKUUo. HUXHUI
XJTOPOPOPMHbIN CroW OTOpackiBatoT.

BogHyto dhasy B AenutenbHon BOpoHKe noakucnaT ~ 5 mn 4 M HzPO,4 o
pH 3,3-3,7 (no pH-meTpy). TueHkapba3zoH-MeTUn 1 uunpocynbdamug
3KCTparnpyT AByMsa nopumamun xnopodopma no 30 MS, MHTEHCUBHO
BCTPAXMBAs AENUTENbHYH BOPOHKY B Te4YeHne 2 MUHyT. M3 o6beanHEHHOro
XNopodOpPMHOro 3KCTpakTa TueHkapbaszoH-MeTUN 1 uunpocynsdammg
N3BMEKAKT B AENMTENbHOM BOPOHKE 06 beMoM 250 mn gByms nopumusaimm no 30
mn 6ydepHoro pacteopa (1/15 M Na,HPO, + 3% NaCl), nHteHcuBHo
BCTpAXMBas OenUTenbHYI0 BOPOHKY B TeveHne 2 MUHyT. [locne nonHoro

246



pasgeneHuns a3 BepXHU BOAHbIV CITON 06 beANHAOT B NITOCKO40HHOW Konbe
Ha 250 mn, nocrne 4ero BO3BpaLlaloT B AeNUTENbHYIO BOPOHKY, HUXHUN
XNopohOpMHbIV cror oTbpackiBatoT. BogHyto dasy B 4ENUTENBHON BOPOHKE
nogkucnsawTt ~ 1,7 mn 4 M H;PO,4 go pH 3,3-3,7 (no pH-meTpy).
TueHkap6a3oH-MeTuUn u uunpocynbdammng 3KCTparupyT ABYMsi NOPLMSAMU
xnopodgopma no 30 MI, UHTEHCMBHO BCTPSAXMBas AenuUTerbHYI0 BOPOHKY B
TeyeHue 2 MUHyT. [Nocne nonHoro pasgeneHns as HUKHUNA XNopodOPMHbIN
crnov cobupatoT B NIOCKOAOHHY0 Konby Ha 250 mn. B konby gobasnswoTt 15 1
6esBoaHOro cynbdaTta HaTpus M BCTPSAXMBAIOT Ha annapaTte Ans
BCTpsxuBaHus B TeveHne 20 MuHyT npu 150 06/MuH 1 25°C. XnopodhopMHbIi
3KCTPAKT PUNbTPYIOT Yepes punbTp «4epHasi eHTay B KPYrioAOHHY0 KONy
Ha 250 mn. CynbdaT HaTpus NpoMbiBatoT 15 M xnopodgopma, 06bEANHSAIOT C
OCHOBHbIM 3KCTpakToM M ynapusatT Ao ~ 10 mn. 3atem nepeHocAT B
rpywesunaHyto konby Ha 50 mn, AONOMHUTENbHO MPOMbIB KPYTIIOAOHHYIO
konby 5 mn xnopodopma, 1 ynapuBarT OCyXa Ha POTOPHOM BaKyyMHOM
ncnaputene npu Temnepatype 40°C.

Cyxown octaTok pactBopsitoT B 1 Mn cMecu aueTtoHuTpun : Boga (1 : 9 no
o6bemy) n anvksoTy 20 MK BBOAAT B Xpomartorpad.

KoHueHTpauuio AencTByOLEro BewecTBa B 9KCTpaKkTe onpeaensior
MeTo4OM KanumbpoBKM Mo nnowagn xpomartorpadumyeckoro nuka.
CogepxaHue npenapata B npobe (X, Mr/n) HaxoaaT no opmyrne (2):

X _ C:;Kcmp x Vakcmp’ (2)
m,, xr

rae Caxemp — KOHUEHTPALMSA AENCTBYIOLLIEro BELLECTBA B 9KCTPaKTe, MKI/MIT;
Viskemp — KOHEYHbBI 06 beM 3KCTpaKTa aHanuampyemon npobbl nepes BBeAeH-
em B xpomartorpad, Mi; My, — Macca aHanuampyemom npobsl, r; r — cTeneHb
n3BrevYeHns BeLwwecTBa, onpegensemMas CpaBHeHMEM KOHTPOSbHOIro obpasua
c 06pas3LoM C UCKYyCCTBEHHO A00OaBNEeHHbIM TUEHKapba3oH-MeTUnom
(umnpocynbamugom).

Mpu npoBeaeHNV ONMCaHHOW Bbille METOAMKN NPOoBOoNoaroTOBKM N3BneYe-
HMe TueHkapbasoH-meTuna u unnpocynedammga coctasnset 72-88%
(Tabnuua 4).

Xpomatorpammbl 06pasLoB 3eneHON MacChbl KyKypy3bl C UCKYCCTBEHHO [0-
DaBneHHbIMM OEVCTBYIOLLMMIM BelLlecTBaMmM npenaparta u 6e3 nx gobasneHus,
NOArOTOBMEHHbIX MO ONMCAHHON BbILLEe METOAMKE, MPUBEAEHbI HA PUCYHKaX 2, 3.

247



Tabnuua 4 - MeTponoruvyeckme napameTpbl METOAUKU

MeTponoruyeckue napametpbl, P =0,95,n=5
Onpepensiemoe Ananu-
3upyeMbliii | Mpegen AvnanasoH | cpenyee CraHa. Hosep.
BéWecTso 00BLEKT | oBHapyx., ?(';f':”' 3HaveHue | orknom., S :g;zzzi‘g
Mmr/kr MK onpea., % % %
TueHkap6a3oH-
MeTUn 3epHo 0,005 0,005-0,1 72,5 3,8 +3.4
KYKypy3bl
Lnnpocynbcamng 0,005 0,005-0,1 73,3 3,8 +3,4
TueHkapb6a3oH-
MeTIn 3eneHas 0,005 0,005-0,1 85,6 3,6 +3,1
macca
Liunpocynbcbamug | YKYPY3e! 0,005 | 0,005-0,1 87.8 36 +3,1

mAU
250

150
100

50

-50
-100
-150

-200
215 21.75

2225 225

2275

23

23.25

235 min

PucyHok 2 — XpomaTtorpamma o6pasua 3e/1eHoN Macchl KyKypy3bl
6e3 uckyccTtBeHHON [06aBKM AENCTBYOWMX BELECTB npenapara

Takum obpasom, paspaboTaHHas MeToauka no onpeaeneHno 0CTaTOuHbIX
KONMMYecTB TMeHkapbasoH-meTuna v umnpocynbdamMmmaa B 3epHe U 3ereHom
Macce Kykypyabl metogoM BIXXX obecneunBaeT nonyyeHme xpoMaTorpaMmm
6e3 NMKoB, MHTEPdEPUPYIOLLMX C NMKaMX onpeaenseMblx BewwecTs, TpebyeT
HebonbLIOro AnS NPOBeAEHNsT aHanm3a KonmMyecTBa peakTMBOB M 3aHMMaeT
3-4 yaca. Xapaktepuayetcs m3BnedeHnem >72% Ons uccriefoBaHHbIX
necTuumnaoB, BbICOKOW TOYHOCTBIO M BOCNPOU3BOAMMOCTLHO.
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200-
150 -

100

23.029 - Cyprosulfamide

50 -

22,220 - Thiencarbozone-methy!

-50 -

-100 -

-150

T T T T
215 21.75 22 22,25 225 22,75 23 23.25 235 min

PucyHok 3 — XpomaTtorpamma o6pasua 3eneHon Maccbl KyKypy3bl C MICKyCCTBEHHOM
Ao6GaBKoN AeNCTBYIOLWMX BeLlecTB nNpenapara
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'Institute of plant protection
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DETERMINATION OF THIENCARBAZONE-METHYL AND
CYPROSULFAMIDE RESIDUES IN CORN GRAIN AND CORN GREEN
MASS

Annotation. Distribution of thiencarbazone-methyl and cyprosulfamide between
chloroform and aqueous buffer solutions at pH=3-12 was studied at 20+1°C. Based on
the obtained experimental data, the extraction sample preparation method was
developed for the determination of thiencarbazone-methyl and cyprosulfamide in corn
grain and corn %reen mass by high performance liquid chromatography. The sample
preparation method provides obtaining chromathograms without peaks, interfering with
the peaks of determining substances. The recoveries of thiencarbazone-methyl and
cyprosulfamide from plant matrices are between 72 and 88%. The method allows to
determine thiencarbazone-methyl and cyprosulfamide at concentrations of equal or
lower the maximum residue limit for corn in European Union countries, USA and
Canada.

Key words: sample preparation, distribution constants, thiencarbazone-methyl,
cyprosulfamide, HPLC method, residue determination

VK 633.1 «324»:632.954.028

C.B. Copoka, JI.N. Copoka
NHcmumym 3awumabi pacmeHul
A.P. libizaHo8, akademuk HayuoHanbHoOU akademuu Hayk Benapycu

OLIEHKA COOEPXAHUA OCTATOYHbIX KOJIMYECTB
FrEPBEMUMAOB B CEJIbCKOXO3ANCTBEHHOU NPOAYKUNA
O3UMbIX 3EPHOBbIX KYJIbTYP

AHHoTauus. MNpuBeaeHbl pesynbTaThl OLEHKM COAEpPXKaHWUsS B 3epHe, COfloMe 1
3eMeHOoN Macce 03MMbIX 3EPHOBBLIX KyNbTyp (POXb, MWeHULA U TpUTUKane)
OCTaTOYHbIX KONMYECTB U3YYEHHbIX U BKITHOYEHHbLIX B «OCynapcTBEHHbIN peecTp

..Pecnybnukn Benapycb» repbuumngos ¢ 1988 no 2008 rr. Nony4eHHble AaHHbIe
CBI/I,CI,eTeJ'IbCTByPOT O NMOYTU MOSTHON MX AEeTOKCUMKaL MU B CENbCKOXO35IICTBEHHOW
nNpoAyKLuMW, 4TO NO3BONSAEeT caenaTb BbIBOL 00 3KOnornyeckon 6esonacHocTm
COBPEMEHHOI0 accopTMMeHTa repbnumaoB Ans YenoBeka U CeNbCKOX03SNCTBEHHbIX
XKMBOTHbIX MPU YCIOBMM COGMIOAEHNS PErnaMeHToB UX npumeHeHus. NpumeHeHne
repbmMuMaoB B OCEHHUI NepUoA 3a CYET YBENUYEHUS nepuoa pasfoxeHus
OEeNCTBYOLNX BELLeCTB repbnumaos 6omnee sKonornyHo.

KntoueBble cnoBa: 03nMble 3epHOBbIE KYNbTYypbl, POXb, NlIEeHUUa, TpuTukane,
repbuung, oencTByloLlee BELWECTBO, OCTaTOYHbIe KonuyecTBa repbuumnaos B
npoayKLMn.
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BBepeHue. OnacHOCTb NECTULMAOB COCTOMT B TOM, YTO nogdaBnsioLlee
OONbLNHCTBO U3 HUX MOXET HakannmuBaTbCs B 0ObeKkTax okpyKatoLlen
cpedbl, pacTUTENBHOW NPOAYKLMMU, Bbi3biBaTb HexenatenbHble 3dekTbl B
XNBOW NMpupoae, a Takke BCTynaTb B CIIOXHENLLME B3aUMOOENCTBUS MeXAY
cobon.

OcobeHHO BaxHOM Npobnemon sBNseTcs 3arpa3HeHne cpeacTeamu
3alWMThbl pacTeHun NPOLYKTOB NuTaHusa. B nutepatype onucaHo okosio 2800
cny4yaeB HenpodeccnoHanbHOro oTpaBeHUs, KOTOpoe BO3HMKaNo nocne
ynotpebneHus B nuwly pacTeHuin, o6paboTaHHbIX XNOpPOpraHnyYecKkumu,
MbILLbAKOCOAEPXKALMMM 1 PTYTbOPraHn4yeckumn npenapatamu. [NonosuHa
3TUX Cly4yaeB CBs3aHa C 3epHOBLIMU KynbTypamu, obpaboTaHHbIMU
nectuyngamm, a octanbHble — ¢ ynoTpebneHnem pactuTenbHbIX NPOAYKTOB,
KoTopble BbInn 06paboTaHbl TMIOGOCOM, angpUHOM, AUSNPUHOM, MbILLBSKOM
n gp. OnacHoCTb OTpaBMeHNs CyLLEeCTBYET Aaxe npu obpaboTke pacTeHui
TakvMmy cnaboToOKCMYHBIMK NpenapaTamu, kak cynbdat meam [10].

OnacHoCTb ANSa HaceneHus, cBsi3aHHas C XPOHUYECKUM OEeACTBUEM
necTUUMAOB U NOCNefencTBUAMM OENCTBUA UX ManblX 403, cenyac
BbICTyNaeT Ha NepBoe MEeCTO MO MPUYMHE UX eXeOHEBHOro npmuema c
NULWLEBLIMU NMPOAYKTaMMU.

C uenblo NpegoTBpaLLeHNs BO3MOXHOCTU OTPaBNEHUA YenoBeka U
CENbCKOXO3SAINCTBEHHbIX XXUBOTHbIX CpeACTBaAMU 3alUMTbl pacTEHUN B
pecnybnuke benapycb BBegeHa oba3atenbHasa pernameHtauns
coAepXXaHUs OCTAaTOYHbIX KONMMYECTB NEeCTULUAOB B pacTeHUsX,
nosiydyaemMoM ypoxxae, a Takxe B pa3fiMyHbliX CENIbCKOXO3ANCTBEHHbIX
npoaykTax.

Onsa 6onbwmHcTBa repbuumgos MOAY (MMHUMaNbLHO OOMYCTUMbIE YPOBHM)
yXXe yCTaHOBNeHbl. Hanpumep, B 3epHe U conome xnebHbix 3rakoB Ang
OBYKOMMOHEHTHOro repbuuymnga Kyrap no nsonpotypoHy — 0,01 mr/kr,
andntodernkany — 0,05 mr/kr, ons MeTcynbgypoHMeTHa — AENCTBYIOLWENO
BelwlecTBa repbuumaa Marnym - 0,05 mr/kr n 1.4. Npogykuma, B KOTopon
cofep)XaHme oCTaTOYHbIX KONMMYEeCTB nectuumaos npesbiwaet MAY, k
peanusauum He JOMyCKaeTcsl.

Mepbuumabl BCce Gonblue NpMBReEKalT BHUMaHUE nccriegoBartenen no
npuyMHe yBenuyeHms o0 bemMoB UX NpuMeHeHus. Tak, y Hac B pecnybnuke us
obuwero obbemMa 3aTpar Ha cpeAcTBa 3alnThbl pacteHuii 70-76% npuxoguTcs
Ha repbuumabl, NPU4EM NOMOBUHA N3 HUX — 3TO rMMdocaThl.
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CnenyeTt OTMETUTb, YTO XOTS MUPOBOE NOTpebneHne NecTMunaoB U3 roga B
rog Bo3pacrtaeT, 3arpsi3HEHHOCTb NPOAYKTOB NMUTAHUSA U OKPYXXaloLLEen cpeapl
B 9KOHOMMWYECKMN pa3BUTbIX CTpaHax M3 roga B roa ymeHbluaetcs [28]. 370
CBSI32HO B T.4. U C UBMEHEHMEM acCOPTMMEHTa CPeACTB 3allMTbl PacTeHun,
NPUMEHSAEMbIX A1 3aLUUTbI C.-X. KyJNIbTYp OT BPEAHbLIX OPraHNn3MOoB.

Mpeanonaras, 4To M3yvaemMble Hamu Ans ycnosun benapycu repbuunab
MOTYT NMpeAcTaBNsATb ONACHOCTb 3arpsi3HEeHUs OKpYXXawLwen cpenbl u
CENbCKOXO03ANCTBEHHOM NpoayKumu, bbina nocTaBneHa 3agava - onpegenntb
cofepkaHne OCTaTOYHbIX KONMMYecTB repbuumnaos 3epHe, CONoMe U 3eMeHON
Macce 03UMbIX 3€PHOBbIX KyrbTyp.

MeTtoauka uccnegoBaHun. OueHKa cogepXaHnsa OCTaTOYHbIX KONTMYECTB
repbuunaoB B 3epHE 1 CONOME 03UMMbIX 3€PHOBLIX KyNbTyp NpoBOAMNach Ha
npotspkeHne 20 net (1988-2008 rr.) coTpyaHukammn nabopatopun AMHaMUKK
OCTaTOYHbIX KonuyecTs nectuumaoB PYT «AHCTUTYT 3alinTbl pacTeHUN»
(M.M. Kusauuukas, M.M. NpyweHko) B COOTBETCTBUU C OouLumnanbHbIMU
MEeTOAMYECKMMU yKa3aHUAMU ONS KaXAOro KOHKpeTHOro repbuumga
[1-9,11-17, 19-27, 29].

[Mpobbl pacTeHui 1 3epHa 03UMbIX 3ePHOBLIX KyNbTyp 0TOMpanu B nonesbiX
MenKoAEeNAHOYHbIX OMblTax Mo OLUeHKe BMOMNOrMYeckom U X03ssMCTBEHHOWN
acbdekTnBHOCTU repbnungoB Ha onbiITHOM none PYIM «NHCTUTYT 3awuThl
pacteHuny, A. MNpunykn, MUHCKUIA panoH, 1 HEKOTOPLIX NMPOU3BOLCTBEHHbIX
onbiTax (arpokomouHaT “CHoB” HecBmkckoro panoHa, «benapycb» MuHckoro
parioHa MuHckon obnactu, «CnopoBo» BepesoBckoro pavioHa bpectckon
obnactu, CIIK «lporpecc—BepTtennwkun» N'poagHeHCKOro parnoHa
pogHeHcKoW obracTu n gp.) B noceBax 03MMbIX 3€PHOBLIX KynbTyp,
BO3[EebIBAEMbIX MO MHTEHCUBHOW TEXHOMNOIMN.

Pe3synbTaTbl uccnegoBaHumn. [1ns SKOTOKCUKONOMMYECKOW OLIEHKN Bbinm
B3ATbl repbuuungbl, NPpoOXoaUBLINE WN3YYEHWE U BKIYEHHble B
«FocygapCTBEHHbIN peecTp...» Ha npoTskkeHun 1998-2008 rr. OHK
npuHagnexanu K pasHbiM rpynnamM XMMUYeCKnX COeANHEHNI, OTINYaAKOLLNXCS
pa3HOM CKOPOCTbIO Pa3rfioXeHUs U TOKCUKOMOrMYEeCKOW ONacHOCTbI0 AN
YeroBeKa U XMBOTHbIX.

B 1986-1988 rr. Hamu oueHMBanNuUCb COeaUHEHNs, OTHOCSLLMECH K
NPOM3BOAHBLIM CUMM-TPUA3MHOB. ATU repbuumabl OTAMYANMCb OTHOCUTENBLHO
BbICOKMMMW HOPMaMW NMPUMEHEHUS ANst JOCTMXKEHNS COOTBETCTBYIOLLETO
Buronornyeckoro (TexHn4eckoro) adpekra Ha xxenaemom ypoBHe. Hanpumep,
B MoceBax KyKypy3bl HOpMbl NpumeHeHust coctasnanu 1,5-6,0 kr/ra,
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HEKOTOPbIX ArOAHbIX KyNbTypax — 2-4 kr/ra. B noceBax 03MMOW MLUEHNLIbI, PXK
Npu OCEHHEM NPUMEHEHUN HOpMa BHeCeHUs npenaparta bblna 3HauuTensHo
Hwke — o 0,3 n/ra. OctaToyHbIx konuyecTs CrmasnHa B 3eNeHOon Macce U
3epHe 031MOWN MWeHWLbl Nocne ncecnenoBaHus obpasuoB 0BHapyXeHo He
Obino (tabnuua).

B uenom, cumasunH goctatoyHo ctabuneH B noyse. MonHoe pasnoxeHue ¢
OeCTpyKUMen MOneKyrbl MOYBEHHbIMU MUKPOOPraHn3Mammn HacTynaeT yepes
18-20 mec., 04HAKO CKOPOCTb €ro PasrfoXeHUs1 3aBUCUT OT KNMMaTUYECKMX
ycrnoBun, n npexae Bcero ot temnepatypbl [18]. COOTBETCTBEHHO
cyllecTBoBana onpegeneHHasi OnacHoOCTb 3arps3HEHUst UX OCTaTOYHbIMU
KormyecTBamu NouBbl M APYrMX OOBEKTOB OKpyxatlen cpedbl. Moatomy K
2000 r. Cuma3suH 13 «lfocyaapCTBEHHOrO peecTpa ...» BblN UCKIYEH.

Bbina gaHa akonornyeckas oueHka ypoxato, obpabotaHHoMy repbuumnaom
Ha ocHoBe A.B. dhnypoxnopnaoH — Pencepom, 25% K.9., KOTOPbIA OTHOCUTCS K
reTepoumnKnmyeckumMm coeguHeHnam. B aHanmsmpyembix npobax 3epHa u
3ereHon Macchl 03umon pxun 3a 1991-1994 rr. ocTaTOYHBLIX KONMYECTB 3TOrO
repbuumnga obHapy>xeHo He Obino.

"epbuunabl Ha ocHoBe knonupanuaa (rpynna NnMpuanHbl) MPUMEHSIITCH B
nocesax 3epHOBbIX KynbTyp ¢ 80-x rogos npownoro cronetusa. Ux
accopTUMEHT OBHOBNSAETCA 3a cYeT MOSIBIIEHUS aHanoroB UMM cMeceBblX
KOMOUHaUun Ha nx ocHoBe. OcTaTouHbIX KonnyecTs repbuuunaa Nontpen 300,
30% B.p. (knonupanug), npumeHseLLerocs B Hopme 0,3 n/ra u JloHTarpo, B.p.
(knonunpanwug, 300 r/n), B Hopme 0,66 n/ra B npobax 3epHa 03UMOI PXMU,
aHanusupoBasLumnxcsa B 1991, 1992, 1994 n 2007 rr. oGHapyXeHo He BbIno.

Honroe Bpemsa y Hac B pecnybnuke Hanbonee pacnpocTpaHEeHHbIMM
repbvungammn B noceBax 3epHOBbLIX KynbTyp ocTaBanucb repbuumabl Ha
OCHOBe (PEHOKCMKUCNOT, KOTOpble pacnagatTcsa 3a 1-3 Mec. B noyBe Moj
OeiCTBUEM MUKPOOPraHU3MOB, a Takxke ynbTpoduonetosoro nanyvexus [10].
C oaHOW CTOPOHbI, (PEHOKCMKMCIIOThI, COCTaBMSBLUME OCHOBY acCOPTUMEHTa
repbuumnaoB B WECTUAECATbIE TOAbl, HE NMOTEPSNM CBOEro 3HayYeHus 1 Jo
HacTosLLero BpemMeHn. Tenepb, OAHAKO, UX UCMOMb3YT HEe CTOMbKO Kak
camocToATenNbHble repbuunabl, HO Kak coCTaBHas YacTb KOMBMHaUUN ¢
repbuumaamu Apyrux rpynn, Hanpumep, AMKkamoon.

Bbina gaHa oueHka repbuumMaamM—npon3BoAHbIM (HEHOKCUMPONMOHOBBIX
KMCIOT 1 CMeCeBbIM npenapartam Ha ux ocHose. [1pu BHeceHun repbuumaos
AcTtuke, 600 r/n B.p.k. (Mekonpon-IT), 1,5 n/ra n Boktpun M, 56 % Bp,
(6pomokcuHun, 280 r/n + mekonpon, 280 r/n), 1,0 n/ra ocTaToOYHbIX KONIMYECTB
B 3epHe o3nmon nwweHnubl (1993 r.) He obHapyxmBanochb.
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Ta6bnuua - PeaynbTaThl onpegeneHusi cogepkaHusi OCTaTOUHbIX KONMMUYECTB
rep6vumaos B Npo gkuuu 03VIMbIX 3epPHOBBLIX KyJbTyp (AaHHble NabopaTopHbIX

nccnepgoBaHum, 1998-2008 rr.)
Fep6uumnp, aeicTeylowee an a';ﬂl:g‘;% BIvA CyTkn MeTon C:yf‘:g";a'
(onpeagensiemoe) o6beKT, roa nocne aHanusa npenap.a1:a
BelecTBO, HOpMa pacxoga onpenenexus obpaboTtku | [MeToauka] Mr/kr
03. poxb
CwumaswuH, 80 % c.n. 3en. macca KX He oGH
(cvmasun), 0,3 kr/ra (1986, 1988 r.) 220-223 [12,15] ’
3epHo (1988 r.) 318
O3. poxb
Pericep, 25% k.a. 3en. macca 2992
(dbnypoxnopuaoH), (1991 r.) KX [2] He o6H.
2,0 n/ra 3epHo (1991,
1992, 1994 r.) 310-319
AcTuke, 600 r/n B.p.K. O3. nweHunya
(mexonpon-), 1,5 nira 3epto (1993 1.) 93 DX 1271 | He o6H.
Broktpun M, 56 % Bp,
(6pomokcunnHnn, 280 r/n + O3. nweHnua 93 KX He o6H
mekonpon, 280 r/n), 3epHo (1993 r.) [25, 27] ’
1.0 n/ra
03. poxb
TNownTpen 300, 30% B.p. 3e
pHo (1991, 89-91 KX [29] He o6H.
(knonupanug), 0,3 n/ra 1992, 1994 )
JloHTarpo, B.p. (knonupanug, | O3. nwexunua
300 r/n). 0.66 nira 3epto (2007 r.) 88 DKX[29] | He o6k
Opuccen, BP (knonupanug, | O3. nwennua
300 r/n). 0.66 nira 3epto (2008 1.) 82 PKRX[29] | HeobH.
O3. poxb
2,4-01, 500 r/n B.p. (500 r/n 3e
pHo (1991, 89-91 KX [12] He o6H.
2,4-01 xucnotsl), 2,0 n/ra 1993, 1994 r')
Hwnanen Cynep, BP (2,4-0
K1cnoTol, 344 r/n + gukamba
’ O3. nweHnya
kucnotbl, 120 r/n), 0,7 n/ra
Buonan Cynep, BP (2,4-1 863 58??996 ‘) 91-93 KX [12] He o6H.
Kncnotol, 447 r/n + gukamba p )
KncnoThbl, 156 r/n). 0.54 nira
OnaHT MNpemuym K3 (2,4-0
kcnoTsl, 420 r/n + gukamba
KMCIOTbI, 60 /1 (CIIOXKHBIE 2- gﬁ-ﬂgzgﬂﬁfr) 97 KX [12] He 06H.
3TUNTEKCUIoBbIE 3ChUPbI), p :
0.8 n/ra
[wnanat, BP (amkamba O3. nweHunya
Kucnothbl, 480 r/n). 0.2 n/ra 3epHo (2006 1.) 329 PRXT12] He o6H.
HvkacopH, BP (2,4-[1, 344 Oa3. TpuTuKane
r/n+avkamba, 120 r/n) 3epHo (2007 r.) 89 PRXT12] He o6H.
ApenoH, 50 % k.. O3. nweHnya B3OXX
(30MPOTYPOH), 2.25 rifra | BepHo (1995 r.) 110 7] He o6
Keapy Cynep, BKC O3. T
. TpUTHKane
(usonpo TypoH, 500 T/n + | 300, 100-112 | DKX[26] | He obk.

andntodeHukaH, 50 r/n),
1,5 n/ra

(1995, 1998 r.)
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lMpodosmkeHue mabnuybl!

- KynbTtypa, Copepxa-
o onmacammenasy - | avamsanpyewsii | (YT | NEOR, | e na.
BellecTBO, HOpMa pacxoga onpeneﬁen#ﬂ obpaboTku | [MeToauka] P Mr/f(’r ’
Kyrap, KC (M3onpoTypoH,
500 r/n + audpnrodeHnkaH, gg‘ S;”%nggu;r ) 316 TCX’ZE?KX He o6H.
100 r/n), 1,0 n/ra P : [26]
MupaTt 600 KC
’ O3. nweHunua
(n3onpoTypoH, 500 r/n +
nncniodenvkar, 100 r/n), ?2e0P0H7o,r():onoma 61 KX [26] He 06H.
1.0 n/ra :
O3. nweHunua
MapadoH ,375 r/n, B.k. N
(nengmeTanuH, 250 r/n + 288?? ()2002’ 61-94 KX [22] He o6H
23()0[;]5)[%Typ0H, 125 r/n), O3. TpuTMKane 92 BOXX [7]
’ 3epHo (2001)
TamepoH, 75% B.A4.T. o
(TpnGeHypoH-MeTUNa), 3. pob 305 BOXX[13] | He o6H.
0.02 ki/ra 3epHo (2008 r.)
®optuc, BAr (TpubeHypor- | O3. nweHunua
et 750 r/k) 3epHo (2005 r.) 89 B3OXX [13] He o6H.
AkkypaT Jkctpa, BAI (70
r/kr MeTCynbdypoH-MeTHna
Sobmaere) | e | S| eomn
TnheHcynbdypoH-meTuna), ’ ’
0,035 «krira
Onnaw Nawnt, BAr
(meTcynbdypoH-meTun, 391 ggbﬂ;uec%l;l%?\n a 17 B3XX [8] He o6H
r/kr + TpMbEeHypoH-meTun, (2006 r ) KX [13] ’
261 r/kr), 0,008 kr/ra :
Pedepw rpana, BI'P (4,4 r/kr
TpubeHypoH-metuna + 13,1 | O3. nweHnua 274 B3OXX He o6H
r/kr meTcynbdypoH-meTuna), [ 3epHo (2008 r.) [8,13] )
0.17 n/ra
['ycap, BOI
(nopocynbdypot- metun — | O3. nweHuya BIXX
HaTpui, 50 r/kr + medeHnup- | 3epHo, conoma 90 21 He o6H.
avatun /anTtmpoT/, 150 r/kr), | (1998 r.) [21]
0.15 kr/ra
Cekatop, BAI
(amunpocynbdypoH, 50 r/kr +
1ofocynbhypoHMeTUI - O3. nweHnua BIXX [21]
HaTpwun, 12,5 r/kr + 3epHo, conoma 90 KX [20] He o6H.
MedEeHNUP-ANITUN (1998 r.)
/anTnpot/, 125 r/kr), 0,3 kr/ra
CekaTtop Typ60, M
(amnpocynbdypoH, 100 r/kr
+ 1040CYb(YPOHMETUIT - 0O3. nweHnua BIXKX [21]
HaTpun, 25 r/kr + 3epHo, conoma 111 KX [20] He o6H.
MedeHNUP-ANaTUN (2004 r.)
/aHTupot/, 250 r/kr), 0,1 n/ra
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lpodomkeHue mabnuubi

. KynbTtypa, Copepxa-
FepBnung, ashcrayoues | auanmsupyouss [ YT | MeroR | wicha:
BelecTBO, HOpMa pacxona o6nexkT, ron obpaboTkm | [MeToamkal npenapara,
onpeaeneHus Mmr/Kr
Mpononon, BOI (aukamba, o KX [12
659 r/kr + xnopcynbdypoH, 3. nuemua 70 [12] He o6H.
41 t/kr). 2.4 krira 3epHo (2006 r.) B3XX [9]
Kos6own Cynep, BI'P
(amkamba, 298 r/n + O3. nweHnya 102 g):;%)[g[g] He o6H
xnopcynbdypoH, 17,5 r/n), 3epHo (2008 r.) )
0,2 n/ra
Llepto nntoc, BAI (tputo- KX [12]
cynbdypoH, 25%+ankamba, gea Sé”?;owougr ) 314 B3OXX [9] He o6H.
50%), 0,2 kr/ra p :
OvweT, BI'P (meTcynb- 03. poxb 300
dypoH-meTun 45 r/in + Oa3. Tputnkane BD3K>;'(<X1[§] He o6H.
avkamba, 455 r/n) 0,12 kr/ra | 3epHo (2006 r.) 94 (12]
O3. nweHunua
?gg‘“ﬁ,ﬁ’r‘) BAL (MeTPUOY3MH. | 3epmo, conoma 93-99 KX [1] He o6H.
» (2001, 2005 r.)
Jasypur, CI1 (MeTpubysuH, | O3. poxb
700 rikr). 0.3 krira 3epHo (2006 ) 308 DKXT] | Heobw.
MwucTpan, (meTpubysuH, 700 | O3. nwexnua
r/kr), 0,3 kr/ra 3epHo (2007 1.) 279 PRXT He oGH.
3oHTpaH, KKP (MeTpuby3nH, | O3. TpuTukane
250 r/n). 0,6 nira 3epHo (2006 ) 94 DKXT] | Heobw.
Mon6ysuH, BOI O3. nweHu
. ua
8\‘/|39'|r<lp_)/mrgy3MH, 750 r/xr), 3epHo (2008 1) 100 TCX[1] He o6H.
0O3. nweHnya
Crapane Npemnym 330, KO 103
(dpnypokcunup-metun, 333 %i??g;.?ﬁf:ﬁ”ea KX [3] He o6H.
rfn), 0,5 nira 3epHo (2008 1) 102
Bokcep, KO (npocynbdo- Oa3. nweHnya
kap6. 800 r/n). 5.0 n/ra 3epHo (2005 1) 325 PKX[16] | He obn.
JlernoH, K3 (knetogum, 240 | Os. nweHnua
r/n + NAB Xennep), 0.4 n/ra | 3epHo (2008 r.) 69 PARX 4] He o6H.
NaHuenot 450, BAI o
(amuHonupanuga, 300 r/kr + 3. NweHnua
coriopacynam, 150 rikr), ?280p0H80i'():0noma 103 B3OXX [19] He 06H.
0,033 kr/ra :
TenTunyp, 700 r/n k.c. Oas. Tputukane
(xnopTonypoH), 2.0 n/ra 3epHo (2006 r.) 312 BOMRX17] He oBH.
Anuctep M (#ogocynb-
dypoH-MeTun-HaTpuin, 3 r/n Os. nienuLa BOXX
+ Me3ocynbdypoH-meTun, 9 : 4
r/ + pudbniodennkan, 150 ?ZeopoHBOE_gonoma 96 [21, 6] He o6H.
r/n + medeHnup- AnaTun ) KX [26]
/aHTnaoT/, 27 r/n), 0.8 n/ra
Notyc O, 47 % k.a., (2.4-0, O3. nweHnua
420 r/n + unHupoH-aTun, 50 | 3epHo, conoma 102 KX [12,11] He o6H.

r/n), 1,0 n/ra

(1999 1.)
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OKkoHYyaHue mabnuuysbi
. KynbTtypa, Copepxa-
TP onesimonosy ¢ | avansanpyewsii | ST | IO, | e g,
BelecTBO, HOpMa pacxona onpe,qer;eHv?ﬂ obpaboTku | [MeToauka] P Mrlgr ’
Mpuma, C3 (35 2,4- O3. nweHu
. ua
5;?33853%103, réjjzg t/n), 0,6 ?2e0p0H10 20021) 92-99 Br3>}><ii(x[1[12 s]a] He obH.
n/ra ’ :
AtpunbyT, Bl o
(nponokcrkapba3oH HaTpus, 3. NweHnua 104 KX [17] He o6H.
700 r/kr) 3epHo (2001 r.)
Myma Cynep Kombu, 5 % k.c. | O3. nweHnua KX
(deHokcanpon - M-atun + 3epHo, conoma 87 [24, 27] He o6H.
MCPA). 1.5 n/ra (1996 1.) ’
O3. nweHunya
TopHago 500, BP
(rnncpocar, 500 r/n) ?zeOpOHgo,r?onoma 14 KX [23] He o6H.

MpumeyaHue: MNasoxunakoctHasa xpomatorpadpusa - MNKX; BeicokoaddekTuBHaa xuakocTHasa
xpomaTtorpadusi — BOXX; ToHkocnonHas xpomartorpacdus - TCX

M3yyeHne ocCTaTOUYHbIX KONMMYecTB repbuuymgoB Ha OCHOBE
dEeHOKCMYKCYCHOW knucnoThl (2,4-0, 500 r/n B.p. (500 r/n 2,4-[ knucnoTsbl) B
Hopme 2,0 n/ra n 2,4-[1, 70% B.p. (688 r/n 2,4-[ kucnotsl) B Hopme 1,0 n/ra
nposoannock Hamu B 1991-1994 rr. OcTaTouHbIX KONMYECTB 3TUX repbuumnaos
B 3€pHE 031MOW PXXUN TakKe 0OHapy>XeHO He ObIno.

[JocToMHCTBOM repbuumnaoB Ha ocHoBe AnkaMbbl unu cmecen 2,4-0 n
Avkambbl gBnsncs 6ornee LWMPOKUA CNEKTP UX OEWUCTBUS, KOTOPbIN MNO3BOMSN
NoAaBnsATe He TONBbKO Mapb Oenyto, NacTyLWb CYMKY, BaCUIEK CUHWUIA, HO ©
BMAObl POMALLIKKX, ropLa, NUKyIbHMKa U Op. COPHAKOB. HenomnHbIn accopTUMeHT
TaKUX U3YYEHHbIX HaMK repbuumnaoB Obin NpeacTaBneH npenapatamu [uaneH
Cynep, BP (2,4-[ kncnotel, 344 r/n + gukamba kncnotsl, 120 r/n), 0,7 n/ra (1996
r.), Quaxat, BP (gukamba kucnotbl, 480 r/n) B Hopme 0,2 n/ra (2006 r.), BuionaH
Cynep, BP (2,4- kucnotbl, 447 r/n + gukamba kncnotbl, 156 r/n), 0,54 n/ra
(2006 r.), OnaHT NMpemnym K3 (2,4-0 kncnotel, 420 r/n + gukamba kucnoTbl, 60
r/n (cnoxHole 2- aTunrekcunosble acupsl), 0,8 n/ra (2006 r.), Naypyk, BP (344
r/n 2.4- kncnotbl + 120 r/n gukamb6a kncnothbl), 0,7 n/ra (2008 r.) n ap. AHanuay
meTogom KX nogBepranochb 3epHO O3UMOW MLUEHULbI U PXKWN, OCTATOYHbIX
KONMYECTB 3TMX NpenapaToB 0OHapyXeHo He Obino.

C 1995 r. npoBOAMNOCH N3y4eHMe reponLMa0B C HOBbIM 4151 TOr0 BPEMEHM
OENCTBYOLUM BELLECTBOM — M30MNPOTYPOHOM ((PEHUNTMOYEBUHBI), @ TaKKe
KOMOUHMpPOBaHHbLIX repbMUMAOB Ha OCHOBE W30MPOTypoOHa MU
arodpnodeHnkana (Kyrap, MNMupaT), nsonpoTypoHa n neHgnMmeTanuHa
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(MapadoH). OcTaTO4YHbIX KONMMYECTB 3TUX repbuLnaoB B pacTUTENbHON
NPOAYKUUN O3UMOW MLIEHULbI U TpUTUKae obHapyxeHo He ObIno.

K 1995 r. cpean repbuumaoB nosiBUNMCL npenapaTbl HOBOMO MOKOMEHUS,
BbICOKO3(P(PEKTMBHbIE B AOBOSIBHO HU3KUX HOpMax npumeHeHus — Eflso anga
pasHbIX BUOOB COpHSAKOB He npesbiwana 100 r/ra, a 4acTto nmena 3HavyeHus
5-10 r/ra. Takue npenapaTbl 66NN CUHTE3NPOBAHbLI CPeaun NPOU3BOAHBIX
CYyNnbOHUNMOYEBUH — TPUOEHYPOH-METUN, MeTCynbypPOH-MeTuUnN,
TudeHcynbpypoH-MeTunun pp. PacwupeHne mx accopTtmmeHTa
NpoaormkaeTcs Ao HacTosLwero BpeMeHn. C 0gHON CTOPOHbI, B aCCOPTUMEHTE
cyuwecTtByeT CpaBHUTENbHO OOMblIOE KOMMYECTBO «YUCTbIX»
CcynbdOHMITMOYEBUH. C OpYrov CTOPOHbI, LLUMPOKO MCMOMb3YTCS CMECEBbIE
repbuumabl Ha OCHOBE KOMOMHaLMK Cynb(oHUNMOYeBUH € repbuungamu
apyrux rpynn (amkamo6a, xnoptonypoH, 2,4-I0 n gp.).

OcHoBHOM NyTb Aerpagauny NpovM3BOAHbIX CyNbOHUIMOYEBMHBI B MOYBE
— rMaponu3 40 HETOKCUYHbIX BelwecTB. [lepBble CUHTE3MPOBaHHbIE
npenapatbl Ha OCHOBE XNOPCYNbdypOHa COXPaHANMCh B MOYBE Ha BTOPOW U
Jaxe Ha TPeTu rog nocrne npMMeHeHusl. 3aTem NOsSIBUNNCH MEHeEe CTONKME
coeauHeHna. CpegHnin nepuoa nonypacnaga repbuympga lNycap
(MopocynbypoOHMETUN-HATPUN) 1 XapMOHK (TUdeHCYNbypOH-MeTUIT) Nnpu
onTUMarbHbIX YCIOBUSIX cocTaBnset meHee 1 Hen. [18].

Hamu, HaunHaga ¢ 1995 r. npoBoamnachb aKonornyeckas oLeHka ypoxas
(3epHO, conoma) 03MMbIX 3€PHOBbIX KyNbTyp MOCNEe NPUMEHEHNS TaKux
repbuumaoB kak: TamepoH, 75% B.4.r. (TpnubeHypoH-meTuna), 0,02 kr/ra;
AkkypaT OkcTpa, BOI (70 r/kr meTcynbpypoH-meTtuna + 680 r/kr
TugeHcynbdypoH-metuna), 0,035 «r/ra; Onnaw Jlant, BAl
(meTcynbdypoH-meTun, 391 r/kr + TpndeHypoH-meTun, 261 r/kr), 0,008 kr/ra;
Pedepwn rpava, BIP (4,4 r/kr tpubeHypoH-meTtuna + 13,1 r/kr
MeTcynbdypoH-meTuna), 0,17 n/ra; lNycap, BAI (MogocynbdypoH- meTun —
HaTpun, 50 r/kr + medeHnup-guatnn /antugoT/, 150 r/kr), 0,15 kr/ra; CekaTop,
BOI (amupocynbdypoH, 50 r/kr + nogocynbdypoHmeTun - HaTtpun, 12,5 r/kr +
MedgeHnnp-gnatun /aHtugot/, 125 r/kr), 0,3 kr/ra; MNMpononon, BAI (aukamba,
659 r/kr + xnopcynedypoH, 41 r/kr), 2,4 kr/ra; Kosbown Cynep, BI'P (ankamba,
298 r/n + xnopcynbdypoH, 17,5 r/n), 0,2 n/ra; AumeT, BI'P (MeTcynbdypoH-
meTtun 45 r/n + aukamba, 455 r/n), 0,12 n/ra n gp. OCTaTOYHbIX KONYECTB
repovLMaoB 3TOM rPYNMbl B 3€PHE 1 COSNIOME O3UMbIX 3€PHOBLIX KyNbTYp Npu
cobnofgeHnn pernameHToB UX NPUMeEHeHNs obHapyxeHo He Bbino.
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B nepwuog nocne 2000 r. cOTpyaHMKAMMU MHCTUTYTaA ObINN BbINOSTHEHDI
nccrnefoBaHus Nno BO3MOXHOCTU NMPUMEHEHNST B MOCEBAX O3UMbIX 3€PHOBbIX
KynbTyp A.B. METPUOY3NH, OTHOCSALLLErocs K TpuasmHoHaMm. Ero pasnoxeHue B
MoYyBe B 3aBMCMMOCTU OT KIMMMaTUYeCKNX YCroBUi NpoTekaeT B TeyeHne 1-3
Mec. AHanu3 3epHa 03MMOW PXU, MWEHMULbl U TpUTUKane, oTOOpaHHbIX Ha
AensiHkax, obpaboTtaHHbIx repbuumaamu Nagyput, CI (meTpnbyauH, 700 r/kr),
0,3 kr/ra (2006 r.), Muctpan, (meTpubysnH, 700 r/kr), 0,3 kr/ra (2006 r.),
3oHTpaH, KKP (meTpnbyauH, 250 r/n), 0,6 n/ra (2006 r.), Mon6yanH, BOI
(meTpnbyaunH, 750 r/kr), 0,3 kr/ra (2008 r.), nokasan OTCYTCTBUE B HUX
OCTaTOYHbIX KOMNMYECTB 3TUX repbumumnaos.

[nsa 60pb0Obl C COPHAKAMKU B MOcCeBaxX O3MMbIX 3€PHOBbIX Pa3NMYHbIMM
dumpmamm npegnaraeTcd UCnonb3oBaHWe CoeAnHEHUn ¢ repbuungHon
aKTMBHOCTbIO B Knaccax yXe M3BeCTHbIX repbuumngHbiX CTPYKTYp,
npogoskaeTca paspaboTka repOMUMAHBIX KOMMO3ULMIA, cogepXallmx ABa
UM HECKOIbKO OENCTBYIOLLMX BELLECTB M3BECTHOIO CTPOEHUS C Pa3fNYHbIM
MexXaHW3MOM OeNcTBuA Ha pacTeHusa. CoTpygHukamum nabopartopuu
ONHaMVK1 NecTMunaoB Obinia NpoBedeHa OUEHKa COAEpXKaHWUsi OCTaTOYHbIX
KonmyecTB Takux repbuungos kak [Nyma Cynep Kombu, 5% k.c. (deHokcanpon
- M-atun + MCPA) (0o6a f.B. 13 rpynnbl EHOKCUKUCIIOT), MPUMEHSBLLErOCH B
Hopme 1,5 n/ra, (1996 r.), IlernoH, KO (knetogum, 240 r/n + MNAB Xennep)
(rpynna umknorekcagunoHsel), B Hopme 0,4 n/ra (2008 r.), Jlotyc O, 47% k..,
(2.4-0, 420 r/n + unHnpoH-atnn, 50 r/n) (aukap6okcmHmabl) (1999 r.) B Hopme
1,0 n/ra, Bokcep, KO (npocynbdokap6, 800 r/n) (rpynna Tuokapbamartsl), 5,0
n/ra (2005 r.), lTaHuenot 450, BAI" (amuHonupanwug, 300 r/kr + cornopacynam,
150 r/kr) (cmMecb A.B. U3 rpynnbl NMMPUANHOB U CyrbOHAHUINAOB) B HOpME
0,033 kr/ra, Annctep M (nogocynecgypoH-meTun-Hatpui, 3 r/n +
MesocynbdypoH- metun, 9 r/n + gudnwodeHnkadH, 150 r/n +
MedeHnmp-anaTtun /antngot/, 27 r/n), 0,8 n/ra n gp. B noceBax 03MMOMN
nwenuubl; JleHtunyp, 700 r/n k.c. (xnopTonypoH) (rpynna deHUIMOYEBUHbI),
B Hopme 2,0 n/ra B noceBax o3umon Tputukane (2006 r.). OcTtaTo4HbIX
KONM4ecTB OEeNCTBYHOLNX BELEeCTB B aHanuaMpyembix obpasuax (3epHe,
conome) obHapy»XeHOo He ObIno.

OpHako cnefyeT KOHCTAaTUPOBaTh TOT YaKT, YTO HA CErOAHALLHUA OEHb B
MUpe NpoJoJSIKalT NMAMPOBaTh repbuumabl Ha ocHoBe rnmudocaTa. JaHHble
npenapaTtbl ManOTOKCUYHbI AN TEMNNIOKPOBHLIX XMBOTHbIX, B MO4YBE
pasnaratoTcs MUKpoopraHnaMamm B TedeHune 2-3 Hegenb nocrie o6paboTku.
MpenapaTbl Ha OCHOBE rnudocaTa WMPOKO NPUMEHSAIOTCS B pecnybnvke ans
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npeaybopoOYHOro NOACYLUMBAHUS 3epHa 03MMbIX 3€PHOBbLIX KynbTyp. Mo
OaHHbIM MccrnegoBaHuin o6pasLoB 3epHa 03MMbIX 3€PHOBLIX KyfbTyp
pasnoxeHue rnngocaToB B 3epPHOBbLIX KyNbTypax MPOXOAUT AOCTAaTOYHO
ObicTpo, 1 Yyepes 14 gHen nocne obpaboTkm TopHano 500, BP ocTtaTouHbIX
KONMMYecTB rmMmndocaToB B 3epHE 031MOM MNLLEHNLIbI OBHapYXeHo He Obino.

B uenowm, cnegyeT oTMETUTb, YTO OCEHHEE NPUMEHEHNE CPEACTB 3alLmnThI
pacTteHui 6ornee 3KOMOTMYHO, MOCKONbKY MEPUOA MexXay NpUMeEHeHneM
repouumaoB 1 ybopkow ypoxas yBenuyunsaetcs B 3 pasa, 4To cnocobcTeyeT
fonee NonHOMYy pasnoxeHWUo OENCTBYHOLWEro BelwecTsa repbuumaos B
pacTUTENbHON NPOSYKLUNN.

BbiBoabl. 1. [0 pedynbTatamM MHOroONeTHUX UccnegoBaHU MOXHO
OTMETUTb, YTO OCTATOYHbIE KONUYEeCTBa AENCTBYIOLNX BELLECTB U3YYEHHbIX
repbuumMpoB B 3epHe, CONTOME WUNMN 3efIeHHOW Macce pacTeHU 031MOWN
MWEHNLbI, PXU U TPUTUKane OTCYTCTBOBAmM, YTO CBUOETENbLCTBYET O MOYTU
MOSTHOM AETOKCUKaLUN N3YyYEeHHbIX U BKITOYEHHbIX B «[ OCyaapCTBEHHbIN
peecTp ...» repouLMa0B K MOMEHTY YOOPKN.

2.0ceHHee NpuMeHeHue repbuungoB B NnoceBax 03MMbIX 3€PHOBbIX
KynbTyp cnocobCcTBYeT nonyveHnto 6onee aKonormiyeckn YNCTom npogyKumm,
MOCKOJbKY YBENMYMBAETCH NEPUOL MEXAy BPEMEHEeM BHECEHUS NpenapaToB
n ybopkown ypoxasi.
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S.V. Soroka’, L.I. Soroka’, A.P.Tsyganov’
'Institute of plant protection
2National Academy of Sciences of Belarus

EVALUATION OF HERBICIDE RESIDUES CONTENT IN
AGRICULTURAL PRODUCTION OF WINTER GRAIN CROPS

Annotation. The results of evaluation the residues content of herbicides in grain,
straw and green mass of winter grain crops % e, wheat and triticale) studied and
included into the "State register....of the Republic of Belarus from 1988 to 2008 are
presented. The obtained data indicated their nearly full detoxication what gives an
opportunity to make a conclusion on ecological safety of a modern herbicide assortment
for a man and agricultural animals provided the observance of their rules of application.
Herbicides application in autumn period at the cost of herbicide residues
decomposition period increase is more environmental friendly.

Key words: winter grain crops, rye, wheat, triticale, herbicide, active ingredient,
residues content in production.
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C.B. Copoka, J1.1. Copoka,
Nucmumym 3awumsl pacmeHul
A.P. lbi2caHo8, akademuk HayuoHanbHoU akademuu Hayk Benapycu

ONACHOCTb rEPBMLIMAOB, UCMNOJIb3YEMbIX B MOCEBAX
O3UMbIX 3EPHOBbIX KYJIbTYP B BEJIAPYCMH,
AnA TENNMOKPOBHbIX U MYEN

AHHoTaums. NokasaHo, YTO 3KoforM4yeckasi onacHoCTb repdbuumMaoB, paspeLleH-
HbIX «[ocyaapCcTBeHHbIM peecTpoM...» 2008-2009 rr. Ans npMMeHeHus B nocesax
03UMBbIX 3€PHOBbIX KyNbTYyp A58 TEMOKPOBHbIX XMBOTHbIX (MO KNaccy onacHOCTW) Mo
cpaBHeHuto ¢ 2005 r. cHn3mMnacb. Tak, repbuunabl NepBoOro Krnacca onacHoOCTn He
NCNonb3yrTCH, 00 beMbI MPUMEHEHME repOuMLMa0B BTOPOro Knacca coctaBmnm 6% ans
03UMOW PXK, B NOCEBAX 03MMOM MLIEeHULbl yMeHbwmnnnck ¢ 4,8 0o 4,0 nc5,4 no4,7%
Onst o3umoro Tputukane. Nepbuunabl TpeTbero Knacca onacHoOCT No BCEM O3UMbIM
3€epHOBLIM KyrnbTypam cocTtaBnsoT 73-79%, a yetBepToro — 16,2-21,6%.

B accopTtumeHTe repbuumnaos, paspeLleHHbIX AN UCNOMb30BaHUSA B NOceBax
03UMbIX 3€PHOBLIX KYNbTYp B NfaHe NoTeHUManbHOW ONacHOCTU ANs n4en,
OTCYTCTBYIOT Npenapatbl 1 n 2 KnaccoB ONacHOCTU, repbuumabl 3-ro Knacca onacHocTU
coctaBnsaoT 11-24% wn 4-ro — 75-88,7%.

KnioueBble cnoBa: O3uMble 3epHOBbLIE KyNbTypbl, 03MMas poOXb, MLEHULa,
TpUTUKarne, Knacc onacHOCTU, TENITOKPOBHbIE XUBOTHbIE, MYenbl

BBeneHue. ACCOPTUMEHT repbuLMa0B, UCNOSb3yEeMbIX B MOCEBAX 03UMbIX
3epHOBbIX KynbTyp, MOCTOAHHO pacluupsieTcs. Tak, B «Katanore ...» 1987 r.
ObIno pekomeHngoBaHo 29 repbuungos, 2000 — 43, 2005 — 62, B 2008 r. B
«locypapcTBeHHOM peecTpe ...» U «[ononHeHnn Kk FocyaapcTBEHHOMY
peectpy» ... 2009 r. - 100 repbuunaos.

N3BecTHO, 4TO repbuumnabl — 3To NpenapaTtbl, NPUMEHsIEMble ANH
YHUYTOXEHUSI HEXeNaTernbHbIX COPHbIX U SO0BUTLIX pacTEHUN B NOcCeBax
CENbCKOXO3SMNCTBEHHbIX KyIbTyp, Nocagkax, nyrax u nactouwiax n gpyrux
XO3ANCTBEHHbIX OO beKTax. ABMAACH XMMUYECKMMMN COEAMHEHMSIMU C BbICOKOW
Ononorm4yeckor akTUBHOCTbLIO, OHU, B CBOK O4Yepenb, NpeacTaBnsatoT
0ONacHOCTb AN OKpyXatoLen cpeabl.

ArpoHomMuMYecKkas TOKCUKONOrus, Kak pasgen obuen ToKkcukonoruu,
n3y4aeT CBOMCTBA NECTULMOO0B, MPUMEHSAEMbIX B arpOHOMMUK, UX AEACTBUE Ha
TENNTIOKPOBHbIX XXNUBOTHbIX, HACEKOMbIX, BakTepun, rpubbl, pacTeHus,
O1OoLEHO3bI 1 3KOornyeckne cuctemsl [18 1.

[ns cpaBHeHUs onacHOCTW NecTUUMAOB paspaboTaHa UX rmrueHnyeckas
Knaccudukaums, KoTopas No3BonsaeT AaTh CPABHUTENbHYIO XapakTepUCTUKy
pa3nu4YHbIX NpenapaTtoB, onpeaennTb, NaTonorndyeckum adpdekT
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npeactaBnsetT HanbonbLy ONacHOCTb NPU UCNOMb30BaHUM AAHHOTO
BellecTBa. B 3aBUCUMOCTN OT TOKCMYHOCTU 1 CTENEHM ONMACHOCTW NeCTULMUabI
MO OCHOBHbLIM KpUTEPUAM OEenATCsa Ha psaf rpynn — No TOKCUYHOCTU MpuU
BBEAEHMN B Xenynok aKCneprMMeHTanbHbIM XUBOTHBIM (Kpbicam), Mo
TOKCUYHOCTM NPV BBEAEHUN YEPE3 KOXHbIE MOKPOBbI, MO CTEMEHN NETYYECTH,
Nno KOMMYFSLMK, NO CTOMKOCTK B Noyse u apyrue [18, 22].

OaHVMM 13 CylWeCTBEHHbIX 0OBHEKTUBHBIX MOKa3aTenen, MO3BOMSLWMX
JaTb Haubornee BaXHYH MH(OPMAaLMIO O TOKCUYHOCTU, SBMSIETCS OCTpas
TOKCMYHOCTb MpU BBEAEHWUM B XENYAOK 3KCMEPUMEHTAlbHbIM XUBOTHbIM
(kpbicam). o aToMy NMokasaTento BpeaHble BewecTBa (Tabnuuya 1)
nogpasgenstorca Ha 4 knacca [22]. B «[ocypapctBeHHOM peecTpe ...» U
«[loNoNHEeHUsAX K HEMY» BCe NMecTMLMAbl paHXMpoBaHbl NO Knaccam
OMNacHOCTMW.

BaXkHbIM KpUTEpMEM OLEHKN OMAcHOCTU NECTULMAOB ABMSIETCS ONACHOCTb
ONd n4ern, MypaBbeB W APYrX NpeacTaBUTeNemn oKpyxaroLlen cpeabl.

Haunbonee yacto o6cyxaaembli BONPOC — ONAaCHOCTb ANS nyen.
CyuwecTBylOT 4 knacca onacHocTu gnsa n4yen (tabnuuya 2), B KOTOPbIX
onpeaerneHbl pernaMmeHTsl 6e30nacHoro NPYMeHeHNst NecTMUUaOB.

CornacHo OCHOBHbIX NMONOXeHUn «UNHcTpyKkumn...» [ 6] npwm
MCMNOMb30BaHNM NECTULMAOB HEOOXOAMMO NpeaBapuTenbHoe (3a 4-5 cyTok)
OnoBeLleHe MECTHbIX OBLLEeCTBEHHbIX U MHAMBUAYalbHbLIX NYENOBOAOB B
cpefcTtBax neyaTu U pagmo O Cpokax, 30He U xapakTepe AeWCTBUSA
3anfaHMpOBaHHOIO K UCMOSb30BaHNIO CPeacTBa 3alLMThl pacTEHUIA.

C uenbto oueHKN onacHocTn repbuumaos, UCNOMb3yEeMbIX B NOceBax
03MMbIX 3€PHOBbIX KynbTyp B Benapycu, Ans TennoKpoBHbIX M NYern Hamu Obin
npoaHanM3anpoBaH acCOpPTUMEHT repbuumaoB, BKOYEHHbIX B «loCy-
AapcTBeHHbINn peecTp..., 2008 r.» n JJononHeHnem Kk Hemy , 2009 r. B
cpaBHeHuU ¢ «KaTanorom nectMumMaoB M ygobpeHui, paspelleHHbIX Ans
npumMmeHeHus B Pecnybnuke benapyck», 2005 . [ 3,4,7].

Ta6nuua 1 - Knaccbl onacHocTy BpeaHbix BewecTB (no MOCT 12.1.007-76)

Knacc onacHocTu nectuuupa Ansi TENNOKPOBHbIX XXMBOTHbIX (KPbIC)

1 - YpesBblvaiiHO 2 - Bbicoko 3 - YmMepeHHo- 4 - Mano
onacHble onacHble onacHble onacHble

Clso meHee 15 mr/kr | Clso 15-150 mr/kr | Clso 151-5000 mr/kr C[ls0 60onee 5000 mr/kr

Mpumeyanue - CLlsp — cpedHsis cMepTenbHas 403a BELLEeCTBa, BbidbiBaollas rmbens 50% KMBOTHbIX Mpy
OZHOKPATHOM BBELEHWW B XeryaoK
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Ta6nuua 2 - Knaccbl onacHOCTM NecTULMAOB ANsi NYerl U COOTBETCTBYHOLWMUE UM
ycnoBus npumMmeHeHus [6,2]

Heo6xognmo Knacc onacHocTu nectuuuaa ans nyen
cobnopaTtb 4-
2 rmamerr Bblcoxotnacuble c enueﬁ;acuble Manoo?'l-acuble npakTnteckn
pernameHTbl: P He onacHble
obpaboTky obpaboTky obpaboTky obpaboTky
pacteHui pacTeHun pacTeHunn pacTeHun
é)ng“:l;nanwoe npoBoaUTb npoBoAUTb npoBoAUTb npoBoAUTb
an) LiCKMBaHWs | PAHHAM yTpOM paHHUM yTpoM paHHUM YTPOM | paHHUM YyTpOM
P UV NO34HUM UV NO3AHUM UV NO34HUM UV NO3AHUM
BEYEepOM: BEYepoM: BEYEepOM; BEYepoM:
CkopocTb BeTpa . . . .
DU 0BpaboTke no 1-2 m/c; oo 2-3 m/c; 0o 4-5 m/c; o 5-6 m/c;
Temnepatypa
fn%?\’nqg:f B Hmxe 15°C; Hwxe 15°C; Huxe 15°C; Huxe 15°C;
obpaboTtku
MorpaHnyHo-
3aLUMTHas 30Ha, 4—5 3-4 3-45 1-2
KM (He MeHee)
OrpaHuuexne
neta nyen, 96-120 48-72 24-48 6-12
yacoB

MeToauka nccnegoBaHMn. TOKCMYHOCTb repOnLMA0B A58 TENSIOKPOBHbIX
n nyen aHanuauposanu no «Katanory nectuymnpgos..., 2005 r. [7],
«locymapcTBeHHOMY peecTpy., 2008 r.» [3 ] n [lononHeHuto K Hemy , 2009 r.)
[4], cnpaBoYHMKaM u nuTepaTtype no 3awumrte pacteHun [1,8-17, 19-21]. B
Tabnuue 3 npuBeneH «lepeyeHb repbMLMAOB, peKOMEHOOBAHHbIX AN
3alWnTbl 03UMbIX 3€PHOBLIX KYNbTYp MO KNaccy ONacHOCTU», COrnacHo
KoTopoW Obin onpegeneH % NectTuunaoB ANs KAXA0ro Knacca onacHoCTH, YTo
noseonsieT cpaBHUTb pernameHTbl 2005 n 2008-2009 rr.

Pe3ynbTathbl uccnegoBaHun. Pe3ynbTaTbl aHanua3a nokasbiBaloT, 4YTO
obuiee KONMYeCTBO pa3pelleHHbIXx repbuumnaos B 2008-2009 rr. no
cpaBHeHuto ¢ 2005 r. 3HauMTeNnbHO BO3POCIO MO BCEM O3UMbIM KynbTypam —
O3MMOWN PXKn - ¢ 49 0 67, 03MMON NeHnUbl — ¢ 62 A0 98, 03MMOoro TpuTukane -
¢ 37 po 64. NMpu 3TOM BaXXHO KOHCTATUPOBATb, YTO NMpU 0bOLLEM YBENUYEHUN
YMCIIEHHOCTUN paspeLleHHbIX repObuLMaoB X SKOMOrmyeckas onacHoOCTb A
TENNOKPOBHbIX (MO KMaccy OMNacHOCTU) Aaxe No OTAENbHbIM KynbTypam
cHuaunacb. epbuuunapl NepBoro Knacca onacHOCTU OTCYTCTBYIOT, BTOPOro
Krnacca onacHoCTU cocTaBunu 6% Ans 03MMoNn pxu, yMmeHbluunuce ¢ 4,8 o
4% pnsa o3uMon nweHuupbl u ¢ 5,4 0o 4,7% pns o3MMmoro Tputukane (tTabnvua
3). Npun 3TOM Ba)XHO KOHCTaTUpOBaTb, YTO repbmumnabl TpeTbero knacca
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Tabnuua 3 - MNepeyeHb repbMLMAOB, PEKOMEHAOBAHHbIX ANA 3aWMTbl 03UMbIX
3epPHOBbIX KYJNbTYp NO Kflaccy onacHocTu

0;2,“.'('3" n?,f::wa,_;l'a T%'m:l(gﬁ e Knacc onacHocTtu

Copubie pactennn | 2005 | 508" | 505 | 2009 | 2005 | 2009 |AnnTenno- | ana

r. r. r. r. I KPOBHbIX nyen
ArpuToKC, B.K. + + + + + + 3 4
ArpokcoH, BP + + + + + + 2 4
ArpoH, BP - - + - - 3 4
Arpoctap, BAI - - - + - _ 4 4
AkkypaTt, BOI - + - + - + 3 4
AkkypaT akcTpa, BAI - + - + - + 3 4
Axcuan, K3 - - - + - + 4 4
Anuctep, M[ - + - + - + 3 4
AmunHonunenuk 600 SL, BP - - + + - - 3 4
ATpubyT, Bl + + + + + + 3 4
Bagarpan, 480 r/n B.p. + + + - - 3 4
BasarpaHn M, 375 r/n B.p. + + + + + 3 4
BenToH, Bl - + - + - + 3 4
BvonaH cynep, BP - + - + - + 3 4
Bokcep, KO - - + - + 3 4
Broktpun O, KO + + + R _ 3 4
ep6uTokc, BPK + + + + + 3 4
'paHcTap, 75% c.T.C. - - + + + + 3 4
"paHcTap Mntoc, BAI - + - + - + 3 4
l'ycap, BOAI + + + + + + 3 4
I'ycap Typ6o, M + + + + + + 4 4
Mop3a, CI - - + + + + 3 3
2,4-0, 500 r/n B.p. + + + + - N 3 4
2,4-11, 70% B.p.K. + + + + + - 3 4
2,4-[, 720 r/n B.p.k. + + + + + 3 4
[abusunH, 70% c.n. - + - + - + 3 4
[e3opmoH, 600 r/n B.k. + + + + + + 3 4
HedeHpep, BP - - + _ _ 3 4
Ownanen, BP + + + - 3 4
[vanen Cynep, BP + + + + + + 3 4
[unamakc, BP - + - + _ + 2 4
Owanar, BP - + - + - - 3 4
[ukacopH, BP - - - + - + 3 4
Ouwver, BI'P + + + + + + 3 4
[Ovkonyp M, 750 r/n B.p. + + + + + + 3 4
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lMpodomkeHue mabnuybi 3|

O3umasn poxb n?f::na:a TS:T"M“:'(:?I e Knacc onacHocTu
r. r. r. r KPOBHbIX nyen
Oukonyp ®, 600 r/n B.K. + + + + + + 3 4
[Hwvkonyp Ton, BP - - + - - 3 4
[OvdesaH, BP + + + _ 4 4
3eHkop, BAI + + + + + 3 4
30oHTpaH, KKP - + - + + 3 4
MnnokcaH, KO - - + + - - 3 4
Kesapuy Cynep, BKC + + + + + + 3 4
Kos6on, 40% B.r.p. + + + + - - 3 4
Koptec, CI + + + + - + 3 3
Kpocc, 16,4% B.r.p. - - + + - _ 3 4
Kyrap, KC + + + + + + 3 4
Jlagypur, CI1 - - + - + 3 4
Jlasypurt cynep, KH3O - - - + - + 3 4
JlaHuenot 450, BOI - - - + - - 3 3
Jlapen, CI + + + + + + 4 3
Jlapen lMpo, BOI + + + + + 4 3
Jlerato nntoc, 600 KC + + + + + + 3 4
JleHok, BPI” - - + + - - 3 4
JlenTunyp, 700 r/n k.c. + + + + + + 4 4
Jnntyp, BAOC + + + + + + 3 4
Jlorpan, BOI + + + + + + 3 4
JlonTpen 300, 30% B.p. - - + + - - 4 4
JloHTarpo, BP - - - + - - 3 4
Totyc, 200 r/n - - + + - - 3 4
JlyBapam, BP + + + + - - 3 4
JlyBapam 3Qkctpa, BP + + + + - - 2 4
2M-4X, 250 r/in B.p. + + + + - - 3 4
2M-4X, 500 r/n B.p. + + + + - - 3 4
2M-4X, 750 r/n B.p. + + + + - 3 4
Marnym, BOI + + + + + + 4 4
MapadoH, 375 r/n B.k. + + + + + + 4 3
MeTtadpeH, BPK - + + + - + 3 4
MeTypoH, BAI - + - + - + 4 3
Mwuctpan 70, BAI - + - + - + 3 4
Mon6ysuH, BOI - + - + - + 3 4
Mupart 600, KC - + - + N + 3 4
Mpuma, CO - - + + + + 3 4
Mpononon, BAI - - - + - + 3 4
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OKoHYyaHuUe mabnuub! 3
O3umas poxb nouf:mfa Tr?:,m;gﬁ e Knacc onacHoctn
r. r. r. r. KPOBHbIX n4yen
[yma cynep 7,5 OMB - - - + - + 4 4
Myma cynep 100, KO - - - + - 4 4
Pagxmetcon, CIl + + + + 3 3
Peiicep, 25% k.. + + + + + 3 3
Canudpnop, Bl - - - + - - 4 4
Catuc, CIN + + + + R 3 4
Cekatop, BAI + + + + + + 3 4
Cekatop Typ60, M + + + + + + 2 4
CrapaHe npemuym 330, K3 - - - + - + 3 4
Ctomn, 33% K.3. + + + + + + 3 3
TamepoH, 75% B.A.T. + - + + + + 3 3
TpubyH, CTC - + + + + 4 4
Tomuran 200, K3 - - + + - - 3 4
deHnsaH, BP + + + + + 3 4
DdeHdus, BP + + + - - 3 4
DdopTuc, BOI - - - + - - 4 4
DdokcTpot, B3 - + + - + 3 4
XapMoHu, 75% c.1.c. - - + - - 4 4
XapMoHu akcTpa, BAI + + + + + 4 4
XBacTokc, 750 r/n B.p. + + + - - 3 4
XBacToKc akcTpa, BP + + - - - - 3 4
Llepto nntoc, BAIC - - + - - 3 4
YucranaH, KO - - + - _ 3 4
OnaHT, KO - - - + - R 3 4
OnaHT npemuym, K3 - + - + - 3 4
Onnaw nawt, BOI - + - + - 4 4
OcTepoH, 564 r/n k.. - - - + - + 3 4

MNpumevaHus:
"+" - Fepbuuma BkMoYeH B «0CyAapCTBEHHbIN peecTp...»
"-" - Fepbuumpa He BkIoYeH B «0CYyAapCTBEHHbIN peecTp...»

ONacHOCTM NO BCEM 03UMbIM 3€PHOBbLIM KynbTypam cocTasnsawT 73-79%, a
yeTBepToro — 16,2-21,6% (Tabnuua 4), 4To NO3BONSAET YyTBEPXKAATb O BbICOKOW
cTeneHn 6e30NacHOCTM MMEILLLErOC acCopTUMEHTa repomLmMaos.

Hamun ¢ 2007 r. 1 no HacTosLlee BpemMss PEKOMEeHOOBaHO OCEHHee
npuMeHeHne repbuungoB B NoceBax O3MMOW MLIEHWLUbl U TpUTUKane Ha
90-100% nnowagen [5] (Tabnuua 5), korga net Nyen orpaHUYeH, B CBA3N C
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4YeM MOXHO cyuTaTb, YTO JAHHOE MeponpusaTMe NPUBOAUT C 3aMEeTHOMY
CHVXXEHMWIO CTeneHn onacHocTun repbuungos and n4yen. OgHako 3TO He
OTMeHsieT Mepbl 6e30NacHOCTH, pekOMeHAOBaHHbIe « IHCTpyKunen ...» [6].

BbiBoabl. TakMum 06pas3oM, MOXHO KOHCTaTUpPOBaTb, YTO 3KOMornyeckas
0ONacHOCTb repbuunaoB paspeLleHHbIX «0CyaapCTBEHHLIM PEECTPOM...»
2008-2009 rr. ansa TenmOKPOBHbIX XMBOTHLIX (MO KNaccy onacHoCTU) no
cpaBHeHuto ¢ 2005 r. no oTAeNIbHbIM O3UMbIM 3€PHOBbLIM KyfbTypam
cHu3unnacb (repbuumabl NEpBOro Knacca OnacHOCTM OTCYTCTBYHOT, BTOPOro
knacca cocTtaBunm 6% Ans 03UMon pxu, ymeHbwunuce ¢ 4,8 no 4,0% ang
03MMOM NeHnubl 1 ¢ 5,4 0o 4,7% pns 03MMoro TpuTukane, TPeTbero Krnacca
OMacHOCTM MO BCEM O3MMbIM 3€PHOBbLIM KynbTypam cocTaBnsoT 73-79%, a
YyeTBepToro — 16,2-21,6%.

OueHka accopTUMeHTa paspelleHHbIX repbuumMaoB MO OTHOLLEHUIO K
nyenam nokasana, YTo B NoceBax O3UMbIX 3€PHOBbIX KynbTyp B Benapycu
repbuumabl 1 1 2 knacca onacHOCTU He peKoOMeHAOoBaHbl, repbuumabl 3-ro
knacca coctanstoT 11-24% v 4-ro — 75-88,7%.

Tabnuua 4 - AHanu3 accopTMMeHTa repoMuMaoB NO CTeNeHW onacHOCTU Ans
TEennoKPOBHbIX U N4en, pa3peLlleHHbIX B NOoCeBax 03MMbIX 3€PHOBLIX KyNbTyp B
Benapycu

O3umas poxb O3umas nweHuua | O3umoe TpuTukane
MNokasaTenu 2008- 2008- 2008-
2005t | y00gyr. | 20057 | 2909y, | 20057 | 2009r.

Mo onacHocmu O51s1 MennoKPoeHbIX

Bcero rep6uunaos B
«locyaapcTBEHHOM 49/100* | 67/100 62/100 98/100 37/100 64/100
peecTpe», WT

B TOM umncne:
2 -ro knacca onacHocT1 3/6,0 4/6,0 3/4,8 4/4,0 2/5,4 3/4,7
3 -ro knacca onacHocTu 38/77,6 | 52/77,6 | 49/79,0 | 76/77,6 | 27/73,0 | 49/76,6
4 -ro Knacca onacHoCT1 8/16,4 11/16,4 | 10/16,2 | 19/19,3 8/21,6 12/18,7

IMo onacHocmu Ans nyen

Bcero repbuumnaoe B
«ocyaapcTBeHHOM 49/100 67/100 62/100 98/100 37/100 64/100
peecTpe», Wt

B TOM Yncne.
3 -ro Kmacca onacHoCTU 9/18,4 9/13,4 10/16,1 11/11,3 9/24,4 11/17 1
4 -ro Knacca onacHoCcT1 40/81,6 | 58/86,6 | 62/83,9 | 87/88,7 | 28/75,6 | 53/82,9

MpumevaHune* - B yucnuTene - KONMMYECTBO, LUT; B 3HaMeHaTerne - % OT obLuero konnyectsa
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Ta6bnuua 5 - O6beMbl OCeHHero NpUMeHeHUs repouLMaoB B NoceBax 03UMbIX
3epHOBBLIX KynbTyp B Benapycu, MnH. ra

2005 . 2006 r. 2007 r.

Boero | Goetn® | % [ moero |G| % | mooro G|
0,45 0,14 28,9 0,71 0,36 50,0 0,82 0,51 62,4
2008 r. 2009 . 2010.

Boero | Goe® | % [ moero [ Gamie| % | mooro G|
1,07 0,68 63,6 0,84 0,81 96,4% 0,578 0,25 50,7%
JINlutepaTtypa

1.be3yrnos, B.I". MpumeHeHne repbrLumaoB B UHTEHCUBHOM 3emnieaenuu -2-e usg., gon. / B.I'.
Besyrnos. — M.: Poccenbxoansgat, 1988. — 205 ¢

2.'OCT 12.1.007-76 CCBT — BpeaHble BelwecTsa, KJ'IaCCVICbVIKaLI,VIFI n obwue TpeboBaHusa
6e3onacHocTu.-Been.01.01.77//  OxpaHa 8% TunoBble UMHCTPYKUUWU 1
npasuna.-M.,2009.-5c.-M3naHne Ha ap. Hocutene : TOCT 12.1. 007-76.-(Cuctema ctaHgapToB
GesonacHocTu Tpyaa).

3.locypapCcTBEHHbIV peecTp CPeACTB 3aluTbl pacTeHuid (NecTuumMaoB) u yaobpeHun,
paspelUeHHbIX K NpUMeHeHuto Ha Tepputopumn Pecnybnuku benapyce: CnpaBquoe nnanve /
aBT.-coctasutenu : P.A.Hosuukuii [m ap. ].-MuHck: NHdodopym, 2009.- 64

4.[lononHeHne K «locyaapCTBEHHOMY peecTpy CPeACTB 3almThbl paCTeHVIVI (nectuumaos) n
yA0OpEeHnii, pa3peLleHHbIX K MpyYMEHeHI Ha TeppruTopum Pecn IGJ‘IVIKVI Benapyce /aBT. CocTaBu-
Tenu: Hosuukun P.A. [n gp.].-MH.: OO0 «Wdodopym, 2009.-6

5. 3aCOEeHHOCTb nocesos benapycu B 2007 rogy 1 nNporHo3 sacopeHHocTn Ha 2008 roa/
Copoka C.B. [ ap.]// O630p pacnpocTp. BpeauTenein, 6onesHer 1 COpHAKOB C.-X. KynbTyp B 2007
r. M nporHo3 ux nosisnexuns B 2008 r. B Pecnybnuke benapycsb /Mop pea. A.B. Maviceerko, C.B.
Copoka. - MuHck, 2008.- C. 158-191.

6.MHcTpykums no ’\FOCbVII'IaKTVIKe oTpaBneHus nyen nectuumgamu // benopycckoe cenbckoe
xo3amcTeo. — 2005. -

7 .Katonor nectuumaos u %,D,O?_E)QHVIVI pa.’igeLIJeHHbIX ans FJIIl)I/IMeHeHI/IH B Pecnybnvke bena-

%b CnpaBoyHoe usaaHue/ oBuLkuiA, A.B.MaliceeHko, J1.B. Bapbi6kuHa 1 gp. MH.: OO0

«MHdodopym», 2005.-416 c.

8.KpaBuosg, B.A. lNpenapaThl ,qrm 3aLIJ,VITbI pacteHun — CnpaBoyHuk / B.A. KpaBuos,
H.M.TonbiwwuH. — M.: Konoc, 1984. — 175 c.

9.Kpadtc, A. Xumus n nme'o,qa nencTemns rekﬂﬁmum,qos/ A.KpadTc; nep. c anrn.
}0.A. Backakosa [v op.]; noa. Pea. H.H. MenbHukoBa. — M3g-Bo nHocTp. nut.,1963. — 319 c.

10.Manep-boge, I'. Mepbuungel n ux octatkm / I.Manep-boge, nep. ¢ Hem. A.M.Bonkosa [n
ap.]; noa. pea. H.H. MenbHukoBa. — M.: 3a-Bo «Mup»,1972. — 560 c.

11.MenbHukos, H.H. Mectuumapl n okpyxatowwas cpeaa / H.H.MenbHukos, A.W. Bonikos, O.A.
KopoTtkoBa. — M.: XMMMﬂ 1977. - 240 c.

12.MenbHukos, H.H. Xumuna repbuunnos n perynatopos pocta / H.H.MenbHukos,
HO.A.backakoB. — M.: ['ocyA. Hayy.-TEXH. U3[-BO XMMUYECKOM nutepaTtypbl, 1962. — 724 c.

613.Mer|ban<0|3, H.H. Xumusa nectnumpos / H.H.MenbHukoB. — M.: N30-Bo « Xumusay, 1968. —
c.

14. CnpaBOqHMK no 3awumTte pacteHun/ B. A SaxapeHKo [v ap.]; nog pea. KO.H.®ageesa, CocT.
A.®.YeHknH. — M.: Arponipomusgar, 1985. —415 ¢

270



15.CnpaBoyHuK No nectuumaamM (rurmeHa npuMmeHeHus u tokcukonorus) / noa. Pen. AW.
MenBeas.-2-e usa. ucnp. u gon. — Kues: Ypoxan, 1977. — 376 c.

2016 .CtoHos, J1.[. M'epbuumapl / J1.0.CtoHoB, T.A. CepreeBa. — M.: M13g-Bo « Xumusiy, 1969. —

17617 .®uctoHoB, A.B. CnpaBoyHuk no 6opbbe ¢ copHsikamm / A. B.ductoHos. — M.: Konoc, 1984. —
c., cwun.

18.Xumnyeckas 3awmta pacteHun / I.C. pr3,qu [v ap.]; nog pea. I'.C. I'py3geBa. — 2—e nag,,
nepepab. n gonon. — M.: Konoc, 1980. — 448 c

19.4ecanuH, .A. CnpaBoYHMK NO rep6v|Lu/|uaM / [.A.MecanuH, A.M.Anues, B.®.JTagoHuH.-M.:
Poccenbxoanaaar,1977. — 192 c.

20.WamwypuH, A.A. PU3NKO-XMMUYECKME CBONCTBA OPraHMYeCcKUX SOO0XMMUKATOB U
erynstopoB pocta — CnpaBoyHuk / A.A. LWamwypuH , M.3. Kpumep.-2-e n3ga., gon. — M.: N3a-Bo «
ayka», 1966. — 172 c.

21.WamwypuH, A.A. ®n3nko-xmmuyeckme cBomcTea nectnunaoBs — CnpaBoyHuk / A.A.
WamwypuH , M.3. prmep -2-e u3g., gon. — M.: U3ag-Bo « Xumus», 1976. — 328 c., Tabn.

S.V. Soroka, L.I. Soroka

Institute of plant protection
A.P.Tsyganov

National Academy of Sciences of Belarus

HAZARD OF HERBICIDES, APPLIED IN WINTER GRAIN CROPS
SEEDLINGS IN BELARUS, FOR WARM-BLOODED ANIMALS AND BEES

Annotation. It is showed, that environmental hazard of herbicides, legalized by “The
state register...” 2008- 2009 for warm-blooded (to the hazard class) animals in
comparison with 2005 on certain winter grain cro ))s improved (the 1st hazard class
herbicides are absent, the 2nd ones have made 6% for winter rye, decreased from 4,8
to 4% for winter wheat and from 5.4 to 4,7 for winter triticale, the 3rd ones on all winter
grain crops have made 73-79% and the 4th ones — 16.2-21 '6%.

Legalized herbicides range in relation to bees doesn’t involve herbicides of the 1st
and 2nd hazard classes, the 3rd one — 11-24% and 4th one — 75-88,7%. But the
recommended measures of safety aren’t repealed.

Key words: Winter grain crops (rye, wheat, triticale), structure on hazard classes for
warm-blooded animals and bees according to the “The state register...”
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