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OKCIepUMEHTABHO YCTAHOBJIEHO, YTO 3aMeHa alleTOHUTPUJIa Ha 3TaHOJ MPU MOAKUCIEHUN MOJBUXHOMN
da3s1 opTodocOpHOI KUCTOTOM IBIsIeTC 3PP eKTUBHBIM BapMaHTOM 3aMeHBI alleTOHUTprIa. I1pu aTom
MOPSIIOK JIIOUPOBAHUST OAHOTUIHBIX IMKO3WIOB MSATU OCHOBHBIX aHTOLIMAHUIMHOB (Aedb(hUHUINHA,
IIMaHUINHA, TIETYHUINHA, ICOHUINHA U MAJIbBUIMHA) He U3MEHSIETCS B yIOOHBIX [IJIST aHAJIU3a DI0CHTaX,
a IMara3oH BpeMeH yIep>XKMBaHUSI TTOJTHOTO Habopa TaKMX aHTOIIMAHOB 3aMETHO COKpAaIaeTcs MpU mnepe-
XOIe OT alleTOHUTPUJIA K 3TaHoiy. sl omnpenesieHus BIMSIHUS CTPOSHUS IIMKO3UIHOTO paauKajia Ha
yIepXXUBaHUE TTPOU3BOIHBIX OJHOTO U TOTO K€ aHTOLMAHUAWHA (LIMaHUIMHA) UCTIOJb30BAIU CMECh I1le-
CTH IJIMKO3UIIOB — OJTHOTO MOHOIIMKO3uAa (3-TII0K031Ia), ABYX 3-IUTIIMKO3UI0B (codpopo3uaa u camoy-
6uo3Maa) U ABYX 3-TPUIIMKO3UIOB (2"-TIOKO3WIPYTMHO3UAA U 2"-KCUJIO3WJIPYTUHO3MIA). DTa CMECh
MPEACTaBIIsAeT COO0l peaylbHO BCTpevalomuiicss Habop aHTOIIMAHOB, TPEOYIOIIMX TIIATEILHOTO MoAOOpa
MONBVMXKHOM (has3wl 1151 pazaeseHus Bcex KOMIIOHEHTOB. B paboTe Ha ocHOBe aHaiM3a KapT pasaeeHus
oIpeiesieH COCTaB MOIBUIKHOM (ha3bl HA OCHOBE 3TAHOJIA, TTO3BOJISIONINIM TOOUTHCS 3(h(HEKTUBHOTO pas3zie-

JICHUS 9TUX aHTOLIMaHOB.

Kirouesnle c10Ba: 3eeHasi xpomaTorpadusi, 3TaHOJ, aHTOLMaHbI, obpaieHHo-da3zoBas BOXKX.
DOI: 10.31857/5S0044450222110056, EDN: KKKPBF

Oo6paieHHo-da3oBass BO2KX oTHocUTCs K yncity
HaunboJiee 4acTo UCMOIb3YEMbIX METOJOB B aHAJTUTU-
yeckux Jabopartopusx. [Ipy 3ToM B KadecTBe IO-
JIBVXKHOM (ha3bl 4YaCTO MPUMEHSIOT allETOHUTPUI KaK
pPacCTBOPUTENb C YHUKAJIbHBIMU U YIOOHBIMU JIJISI pe-
anmu3auuu metoma cBolictBamu [1]. Kpome 6Gmaro-
npusATHBIX 111 BO2KX-aHann3a cBOMCTB alleTOHUT-
PUJI UMEET U HEOCTAaTKU — BBICOKYIO CTOUMOCTb U
TOKCUYHOCTh, YTO BBIHYXXJAeT MCKaTh IPyTHe pac-
TBOPUTENIN IJIS1 3aMEHBI alleTOHUTpuaa. B padote [1]
U3ydyaii BO3MOXHOCTb 3aMEHbI alleTOHUTpUJIa Ha
METAHOJI U TIOJIYYWJIW MOJOXUTEbHBIE PE3YJIbTaThI,
OIHAKO UcclieloBaHUEe HOCWIIO (hparMeHTapHbIi Xa-
paKTep: COIMOCTABJSINU PE3YNbTAThl pa3eeHnus] aH-
TOILIMAHOB OTPaHUYEHHOro Habopa OOBEKTOB MNpPU
cllydyaiiHO BBIOpaHHBIX COCTaBaX MOABMXKHBIX (a3 B
IrpagveHTHOM PEXMME C HEAOCTATOYHO MOIKHUCIIEH-
HBIM OJHUM U3 KOMIIOHEHTOB B KaXXJIOM M3 BapuaH-
TOB (MIPY MCITOJb30BaHUM alleTOHUTPUJIA UJIU MeTa-
Hoja). O ToM, 4YTO HEIOCTATOYHOE M HEPABHOMEPHOE
MOJAKUCIIEHNE TTOIBVXKHOM (ha3bl MOXET MTPUBECTU K
mpoo6yieMaM MpU KOJIMUYECTBEHHOM OIpeAeIeHUU aH-
TOLIMAaHOB yKa3aHo B padote [2]. CucTeMaTndecKuit
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aHAJIN3 U3MEHEHUS CEJIEKTUBHOCTU pa3ejicHUs aH-
TOLIMAHOB NpPU 3aMeHE alleTOHUTPWJIa Ha METaHOJ
BBISIBUJI OCOOCHHOCTHU YAEPXXHUBAaHUSI aHTOLIMAHOB B
3aBUCUMOCTH OT CTPOECHUSI aIJIMKOHA W TIIMKO3U/I-
HBIX paguKaJioB U ITOKa3aJl, YTO METAHOJI MOXKET 3¢ -
(GEKTUBHO 3aMEHUTH alleTOHUTPMII [3].

Cpenm anpTepHATUBHBIX PACTBOPUTENICH IJIT 00-
paieHHo-(da3oBoii BOXKX 06bIYHO BHIAEISIOT 3Ta-
HOJI KaK ME€Hee TOKCUYHBIN MO0 CPAaBHEHUIO C alleTO-
HUTPUJIOM U METAHOJIOM, MTOBCEMECTHO TOCTYITHbIN
U OoJiee NelIeBbIiA KOMIIOHEHT ITOABMXKHEIX (a3 [4].
IMpumepsl (21 BapuaHT) MCHOIB30BaHUSI ATaHOJIA B
KayecTBe KOMITOHEHTa ITOIBMXKHBEIX a3 B dapma-
LIEBTUYECKOM aHaJIn3e IpUBeAcHEI B paborte [4]. 13-
BECTHO JIUIIIb HECKOJIBKO paboT IO OMpPeaeSICHUIO aH-
TOLIMAHOB C 3TAHOJIOM B KayeCTBE OPTraHUYECKOIo
KOMITIOHEHTA ITOABMXXHOM (pa3wl. B pabdote [5] mpo-
OseMBbl TIpU pa3deieHUM aHTOILIMAaHOB OTCYTCTBOBa-
JIU, TOCKOJIbKY B IJIOJAX XKMMOJIOCTHY ToJIy0ooi, 1e-
KOBMIIBI W €XeBUKM aHTOLMAHBbl TIPEICTaBIECHbI
MPaKTUYECKN €IMHCTBEHHBIM ITMAaHUAWH-3-TJTIOKO-
3UI0M. AHAJIOTUYHO B pabdoTe [6] omnpenesieH TakxkKe
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Puc. 1. BimsiHre KOHIIEHTpallMi OPTaHWYECKOTO MO~
(dukaropa Ha ynep>XuBaHUE LIMAHUAWH-3-DIIOKO3UIA B
Tpex 2M0eHTHbIX cuctemax: (a) 10 06. % MypaBbUHOM
KuciaoTel—(6—10) 06. % aneToHuTpuna—sonaa; (6) 1 06. %
oprodochopHoit kucaoTbi—(10—20) 06. % aneTOHUTPH-
na—Bona; (B) 1 06. % optodochopHoit kucaoTsi—(10—
15) 06. % sTaHONa—BOMA.

OIIMTH OCHOBHOM aHTOIIMAH (napa-KyMapoWI — IIpO-
W3BOIHOE TIETYHUIWH-3-pPYTUHO3MII-5-TIIOKO31IA).
B pa6orte [7] pa3nesieHbl KOMIIOHEHTHI O0Jiee CITOXK-
HOIT CMeCH TpeX MPOM3BOIHBIX IUAHUINHA U3 Kpac-
HBIX TUCTheB Prunus cerasifera var. Atropurpurea, on-
HaKO KayeCTBO XpOMaTOrpaMM HEBBICOKOE.

]_[CJ'[L HaCTOSIIEN pa6OT]>I — HCCJICOOBAaHUE BO3-
MOXHOCTEN MOABUKHBIX (1)3.3 Ha OCHOBC 2TaHOJIa ITpn
pasacjIeHUM CIIOXKHbBIX cMecel aHTOLIMAaHOB.

OKCITEPUMEHTAJIBHAA YACTb

OKCTpaKThl aHTOLIMAHOB TOTOBWJIM HacTauBaHU-
€M pacTUTEbHOrO MaTtepualia (IJI0J0B BUHOTpaaa u
KpacHoit cMmoponuHsbl) B 0.1 M BomHOM pacTBoOpe co-
JITHOM KUCJIOThI B TEUEHUE CYTOK U XpPaHWJIN B OBITO-
BOM XOJIOAWJIbHUKE. DKCTPAKThl OUUIIAIU METOAOM
TBepaoda3Hoii akcTpaky Ha narpoHax JIMATTAK
C18 (buoXumMak CT, Mocksa, Poccus).

s KOHTPOJISI BUIOBOTO COCTaBa aHTOIIMAHOB B
oOpa3zlax IpUMEHSUIM XpoMaTorpaduiecKkyro CucTe-
My Agilent 1260 Infinity ¢ TMOTHO-MaTPpUIHBIM e~
TekTopoM. KMcmonp3oBaay XpoMarorpaduiecKyio
KOJIOHKY 150 X 4.6 mMm Symmetry C18, 3.5 MKM 11pu
TeMmIieparype tepMmoctaTta KojioHok 40°C. B pa6orte
WCTIOTb30BAIM CJICTYIOITE CUCTEMBI:

(a) 10 06. % mypaBbuHOIt Kucia0ThI—(6—10) 06. %
AleTOHUTPUJIA—BO/IA;

©) 1 06. % oprodochopHoit KucIOTHI—(10—
20) 06. % aneTOHUTpUIA—BOA;
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(8) 1 06. % oprodochopHoii kucmoTei—10—15 06. %
3TaHoJla—BOoJa.

Bce xpomaTtorpaMMbl 3archiBajId B U30OKpaTUde-
CKOM pEXUME B HECKOJIbBKUX Pa3IMYHBIX COCTaBaX
MOABVKHBIX a3 111 KaXKI0i U3 371I0€HTHBIX CUCTEM.

XpomatorpaMMbl 3aITMCBIBaIN, XpaHUJIN U 00pa-
OaTbIBaJIM, MCIIOJb3ysl MpOrpaMMHOe obecrieueHue
Agilent ChemStation.

PE3VIIBTATHI 1 UX OBCYXIEHWNE

J11s1 conmocTaBlIeHUS yIepXKUBaHUS aHTOIIMAHOB B
MOABMKHBIX (pa3ax ¢ pa3IUYHLIMU OpPTaHUYECKUMU
Moau(pHUKaTOpaMH COIOCTABIISIM KapThl pasfelie-
HUS, TTO3BOJISTIONINE CAEIaTh BBEIBOL 00 OCOOEHHO-
CTSIX XpoMaTorpanuyecKoro noBeaeHUs He TIPU Ofi-
HOM CJIy4yaiiHO BBIOpAaHHOM COCTaBe€ ITOIBMXKHBIX
¢da3, a BO Bcelf 2TI0OCHTHOM CHUCTEME.

JlaHHbBIC 00 yIep:KMBaHUU LIMAHUAWH-3-TITIOKO-
suna (Cy3G) Ha kKapTe pasnejieHusl B KOOpAuHaTax
Igk(i)—0 (0O0beMHas1 n0isT OPraHUYEeCcKoro Mmoaudu-
KaTopa) npuBeaeHbI Ha puc. 1. Kak BumHo, U1 Bcex
TpeX BJIOCHTHBIX CHUCTEM 3aBUCHMMOCTh Jiorapudma
daxropa ynepxuBanus Cy3G oT cocTaBa MOIBIKHBIX
¢da3 onMceIBaeTCS KBaapaTUIHBIM YpaBHEHUEM [8]:

Igk (Cy3G) = ay + ad + a,9)".

IIpu aTOM ociabiieHue MOUPYIOLIEt CUJIbI MO-
IBYKHEBIX (pa3 IIpu Iepexoie OT CUCTEMBI (a) K CUCTe-
Me (0) oOBSICHSIETCS TeM, YTO MypaBbMHasI KMCJIOTa
SIBIISIETCS HE TOJIBKO KHUCJIOTHBIM MOIM(MDUKATOPOM
IUIsT IepeBoa (opM aHTOITMAHOB ITPEUMYIIIECTBEHHO
BO (b1aBUJIMEBYIO, HO M MOIM(UKATOPOM, OIIpEIeIsi-
FOIIIMM YyAEepXWBaHHE aHTOIIMAaHOB BMECTE C alleTO-
HutpwioM. [lepexon K amoeHTHOM cucTteme (0) cBsI-
3aH C HEOOXOMMMOCTBIO CO3MaHUsI KOPPEKTHOM CH-
CTeMBbl CpaBHEHHMs [JiT CUCTeMbl (B) W3-3a
HeCcTaOMIIBHOCTH CBOMCTB cucteMbl 10 06. % Mypa-
BbUHOM KMCIIOTHI—3TAaHOJ—BO/Ia BCAEACTBUE allUI-
poOBaHMs cIUpTa MypaBbUHOI KucaoToit. CorocTaB-
JICHWE TIOKa3bIBaeT, YTO ATAHOJ OKa3bIBACTCSI KOM-
IIOHEHTOM C 3aMETHO MEHBIIIel M0 CpPaBHEHUIO C
alleTOHUTPUJIOM 3JIIOUPYIOLIEe CUJION: ST TOCTU-
xeHus1 Igk(Cy3G) = 0.5 TpeOyroTcs moaBrKHEIE ¢a-
361, cogepxanue 7.25, 10.12 1 12.62 06. % opranuue-
cKoro moaudukaTopa ajist cuctem (a), (0) u (B) cooT-
BETCTBEHHO.

3aBHCHMOCTD YAEPKHUBAHUSA AHTOIMAHOB OT CTpPOE-
HHS AIJIMKOHA (AHTONHMAHUIVHA, 00Pa30BaBIIEro AaHTO-
muaH). [To nmpenaoxkeHHOMY B Hallleil JlabopaTopuu
MOIUIAaBOYHOMY MeXaHu3My [9] 3aBUCHUMOCTbH ymep-
KMBaHUS OT CTPOESHUS NPUHLMIINAIBHO pa3aindaeT-
CsI VIS aTJIMKOHA, ITPOHMKAIOIIETO BHYTPh IPUBUTOM
das3pl, U 119 TIIUKO3UAHBIX 3aMECTUTENEl, OcTalo-
IIMXCSI HAa TTOBEPXHOCTU OOpallleHHOH (Pa3hbl.

3aBUCUMOCTh YACPKUBAHUS OT CTPOCHMS arjiv-
KOHa HCCeIoBad II0 KapTaM OTHOCHUTEIHLHOIO
ynepxuBanusg [10] Ha mpuMepe IATH 3-TITMIOKO3UI0B
Ne 1
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Puc. 2. CornocraBjicHue yIepXKUBaHUS HSITU 3-TIIOKO3U-
IIOB B JIBYX JIIOEHTHBIX cucTteMax (a) v (0). AHTOIIMAHbI:
1—Dp3G, 2 - Cy3G, 3— Pt3G, 4— Pn3G, 5— Mv3G.

(3G), (nenpdunuanHa, Dp; unanunuxa, Cy; nety-
HuauHa, Pt, neonuauHa, Pn; 1 MmaapBuauHa, Mv),
BCTpEUalOIIMXCsI, HAllpUMep, B 3KCTpaKTax IIOJ0B
BUHOTrpana Vitis vinifera [11], a Tak:Ke B 3KCTpaKTax
MHOTHX IPYTYMX PACTUTEJIbHBIX OOBEKTOB B BUIE OfI-
HOTUMHBIX TPOU3BOAHBIX PAa3JIUYHBIX arJIMKOHOB.
Ha puc. 2 comocraBiieHO pa3iejieHue aHTOLIMaHOB B
JIBYX DJIIOEHTHBIX cucteMax (a) u (0). BumHo, 4o mo-
PSIIOK STIOUPOBAHMS TISITU 3-TITFOKO3UI0B OKa3bIBACT-
Csl OMHAKOBBIM IS JIIOOBIX YIOOHBIX ISl OMNpeese-
HUS 3TUX aHTOLIMAHOB (MO 3aTpaTtaM BpEMEHU) COCTa-
BOB TIOABIIKHBIX (Pa3 COIMOCTABISIEMBIX 3JTIOCHTHBIX
CUCTEM:

tx (DP3G) < 1 (Cy3G) < 1 (Pt3G) <
< 1z (Pn3G) < 1y (Mv3G).

ITpu 3TOM 3amMeHa MypaBbUHOI KHUCJIOTHI Ha Op-
ToocHOpHYI0O HECKOJBKO YMEHBIIAeT AUana3oH
BpeMeH ynepxuBaHusi Mexny Dp3G u Mv3G, uro
yIOOHO TpU OIpeieIeHUU YyBCTBUTEIbHOTO K COPTY
BUHOIPaZa COOTHOLIEHUSI MEXIY KOHILIEHTPpAlUSIMU
MSITU HEALWJIMPOBAHHBIX aHTOIIMAHOB [ 11].

Pe3ynbraTt 3aMeHbI alleTOHUTPUIIA Ha 3TaHO (MTpU
coxpaHeHUn opTohochOpHOII KUCIOTHI B KAYECTBE
MMOAKMCIUTENST TIOABMXKHOM (as3bl) WJUIIOCTPUPYET
puc. 3.

OueBUIHO, YTO OTHOCUTEJIbHOE MaicHUE yaep-
XXWBaHUS 3-TIIMKO3MOOB, COIEp:KAaIlMX B Koiiblle B
amIMKOHA METOKCUTPYIBI (MPOWU3BONHBIC MalbBU-
IWHA, TIEOHUONHA U TETYHUOUHA), C POCTOM KOH-
LEeHTpaLM 3TaHOoJIa B MOABXKHOI (ba3e CyllecTBeH-
HO BO3pacTaeT IpU 3aMeHe alleTOHUTPUJa Ha 3Ta-
HoJi. lo6aBnenue OH-rpymiisl B Koabiio B (mepexon
ot Cy3G k Dp3G) npuBoauT K IPOTUBOMIOIOKHOMY
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Puc. 3. CorocraBieHue yaep>XKUBaHUS MSATH 3-TITIOKO3M-
IIOB B JIBYX DJIIOEHTHBIX cUcTeMax (0) U (B). AHTOLIMAHBI:
1—Dp3G, 2—- Cy3G, 3— Pt3G, 4— Pn3G, 5— Mv3G.

addexty. [1pu 3TOM NOPSIOK TIOUPOBAHUS TISITU 3-
IJIIOKO3WI0B OCTAETCs TAKUM XK€, KaK yKa3aHO BBIIIIE,
HO C POCTOM KOHIIEHTpAllMM 3TaHOJIa Pa3iuiyue BO
BpeMeHax ynepxuBaHusi Mv3G u Pn3G ymeHblIaeT-
csl, co3aaBasi MpooJIeMbl IIPU pas3aesIeHUN 3TUX KOM-
TMIOHEHTOB.

3aBUCUMOCTD YAEPKUBAHUSA AHTOIMAHOB OT CTPOE-
HHUS TIMKO3MIHOro paaukaia. [[ns aHanv3a BAUSIHUS
CTPOEHUS INIMKO3UAHOTO paauKasa Ha yaepXKUBaHue
AHTOLIMAHOB BbIOPAHO LIECTb IPOU3BOIHBIX LIMAHUIU-
Ha — oauH 3-moHoruko3un (Cy3G), Tpu 3-IUTIUKO-
3uga: 3-cogoposun (Cy3Sopho); 3-camOyomosusn,
(Cy3Sam) u 3-pyruHosun (Cy3Rut) u 1Ba 3-TpUIinKo-
3una: 3-(2"-rmoko3wipyruHosun) (Cy3GRut) u 3-(2"-
kewnoswipyruHo3ua) (Cy3XRut). Dtm aHTOLIMAHBI
BCTpevaloTcs B IJ10[1ax MOMYJIsIpHbIX B Poccruu HEKO-
TOPBIX COPTOB U BUIOB BUIIHU [12], HEKOTOPBIX COP-
TOB KPacHOI CMOpPOIUHEI [ 13], B yMEHbIIIECHHOM YHC-
Jie TIPOU3BOIHBIX B IJI0aX YepHOU MaJuHHI [ 14], Oy-
3WHBI YepHOU [15] u np.

Ha puc. 4 conocraBieHbl KapThl pa3neaeHus: 3TUX
COEIMHEHUI B 9II0EHTHBIX cucTtemax (0) u (B). Oue-
BUIHO, YTO aHAJIM3 CMECH BCEX IIECTU KOMIIOHEHTOB
TpeOyeT TIIATeJIbHOTO Moa00pa cocTaBa MOABUXKHOMN
das3pl I KaXKIOM M3 CUCTEM BCJICACTBHE OOJILIIIOTO
yucia rnepeceyeHuii JMHUM Ha KapTe (T.e. UHBEpCUid
nopsiika 3oupoBaHus). B o6oux ciydasix HaKJIOH
MPSIMBIX IMHUIA BO3paCTaeT NPpU yCJIOKHEHUU COCTa-
Ba NIMKO3UIHOTO paauKaja OT MOHOIIMKO3anaa 10
Tpuriinkosuaa. OueBUIHO TakXKe, YTO YTBEpXKIAeHUE
O TOM, YTO MpPU J00aBJIEHUM INIMKO3UAHOTO paauKa-
Jia B CTPYKTYPY YK€ CYILIECTBYIOIIIETO 3aMECTUTEJISI HEe
MOXET ObITh KOPPEKTHBIM, TOCKOJbKY TMOPSI0K
3JIIOUPOBAHUS 3aBUCUT OT COCTaBa MOABUXHOM (a-

2023
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Puc. 4. ConocraBieHue yaep>XMBaHUS LIECTU PA3TUYHbBIX 3-ITIOKO3UI0B IUAHWANHA B IBYX JIOEHTHBIX cucTemax (0) u (B).
Anrtoumansbl: I — Cy3Sopho, 2 — Cy3GRut, 3 — Cy3G, 4 — Cy3Sam, 5 — Cy3XRut, 6 — Cy3Rut.

3bl. Ho mpu 3TOM 3aMeHa alleTOHUTpUJIAa Ha 3TaHOJ
MPUBOIUT K 3aMETHOMY OCJIA0JIEHUIO yaepKUBAHUS
3-TpUTINKO3UIOB 1 3-TUTIIMKO3UIOB ITO CPABHEHUIO
C MOHOIJIMKO3UIOM, UTO MOXHO OOBSICHUTD JIy4IIeid
coJbBaTallMell TJIMKO3UIHBIX 3aMECTUTENIeil 3TaHO-
JIOM 110 CpaBHEHUIO C alIeTOHUTPUIIOM.

Kpowme Toro, yctaHOBJIEHO, YTO OTMEUEHHAasI B Ka-
yecTBe “HeymOOHOTO” CBOWCTBAa 3TaHOJAa BBICOKAasl
BSI3KOCTb DJTIOEHTOB, coaepxkaiux 6ojee 80% Bombl,
MaJjio CKa3bIBaeTCd HA BEJIMUYMHAX BXOMHOTO JaBlie-

mAU

40

20

10 |

A AJUg.

HUSI HAa KOJIOHKY IO CPaBHEHMIO C alIETOHUTPUIIOM —
JIaBJIEHME Bo3pacTaeT ToJabKo ot 150 mo 170 6ap. Dd-
($EXTUBHOCTD (YUCIIO TEOPETUUECKUX TAPEIIOK) OKa-
3ajJlach TaKXe COMOCTaBUMOM IJIsI DJIIOCHTHBIX CHU-
cteM (0) u (B).

Takum oOpa3oM, aTaHoII gBJsieTcs 2(hHEKTUBHOM
aJIbTEepHATUBOI 3KOJOTMYECKM HEeOJIaronpusTHOMY
alleTOHUTPUJIY TIPU OIpeNesIeHUN aHTOLMAHOB, KaK
OMHOTUITHBIX TIIMKO3UIOB PAa3JIUYHBIX arIMKOHOB,

0 5

10 Bpewmsi, MmuH

Puc. 5. Pasnenenune mecty pasiIM4HbIX 3-TIIOKO3UIOB LIMAaHUAMHA B MOABIXHOM (hase coctaBa 11.2 06. % sranona—1 006. %
oprodocdopHoit Kucimotei—87.8 06. % Bombl. Pacxom noasmkHoi dasbl 0.8 Mi/MuH, Temneparypa 40°C, koioHka 150 X 4.6 MM
Symmetry C18, 3.5 mxm. Antounansl: / — Cy3Sopho, 2 — Cy3GRut, 3 — Cy3G, 4 — Cy3Sam, 5 — Cy3XRut, 6 — Cy3Rut.
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TaK 1 pa3JIMYHBIX TUITIOB ITTMKO3WI0B OOHOIO 1M TOTO
2K€ arjIMKOHa.

Paboma noddepicana epanmom Poccuiickoeo ghonda
dynoamenmanvublx uccredosanuii “Acnupanmot”, HO-
mep 20-33-90031/20.
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