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HccnenoBanue KoJIM4eCTBEHHOT0 BbIX0/1a 0eTy/IMHA U3 Oepe3bl KUPIU3CKOii
U cuHTe3 ero ¢pocopuIUPOBAHHOIO MPOU3BOIHOIO

B craree u3yueHa 3aBUCHMOCTb KOJHYECTBEHHOTO BBIXOZa OETyIMHA U3 Oepe3bl KUPrU3CKON OT MPOJOIDKH-
TEIBHOCTH SKCTPAKIMU ¥ KOHIIEHTPAI[MH BOJHOTO PACTBOPA IIENIOYH; CHHTE3 Ha OCHOBE BBIICIICHHOLO OeTy-
JIMHA HOBOTO (hOC(HOPMIMPOBAHHOTO IIPOU3BOIHOTO; ONPEIeNICHIE C TIOMOIIBI0 KOMITBIOTEPHOFO IPOTHOZHPO-
BaHMsI OMOJIOTHYECKOH aKTHBHOCTH HOJyYEHHOTO coeluHeHHus. 1 Toro, 4ToOBl MPOCIEeUTh 3aBUCHMOCTh
BEIXO/1a OEeTyJIMHA OT BPEMEHH M KOHIIEHTPAIlMH PacTBOpa IIET0YH, OBUT IMPOBEJEH psi OMbITOB. st 3Toro
OepecTy M3MeNbUaIl U CYHIMIN A0 TTOCTOSHHOTO Beca. Jlist sKkcrepiuMeHTOB Opali 0AHHAKOBOE KOJHYIECTBO
OepecTsl, UCTIONB3YS Ul SKCTPAKUUKM OyTWIOBBIM CIUPT U LIENOYb Pa3NIUYHON KOHIEeHTpauuu. s pasHoi
CEepHHU OMNBITOB MPOJOKUTEIBHOCTh 3KCTPAKIUK COCTaBIsIA 2, 3 U 4 4 COOTBETCTBEHHO. BblIM moydeHsb!
SKCTIepUMEHTANIbHbIE JAHHBIE O BHIXOAE OETYIMHA B 3aBUCHMOCTH OT BpeMEHH M KOHIIEHTPAI[UU PacTBOpa IIe-
noun. TeMmeparypa mIaBJIeHHs BEIIEIEHHOTO BemecTBa cocTaBisiia 243 °C. berynun naentudumposamm ¢
HOMOIIBIO TOHKOCIIONHHOW XpoMarorpaduy 1 cpaBHUBAJIM CO CTaHAAPTHEIM 00pa3nom. BemecTBo ananmm3upo-
BaJI METOJlaMU MH(pPaKpacHOH! crieKTpockonuy B Tabnerkax KBr u BeIcOK0d((heKTHBHOM KHUAKOCTHOI Xpo-
marorpadun. B @ypre-criekrpomerpe ®CM-1201 ¢ moMoIb0 XapakTePHCTUHIECKUX YacTOT ITOJI0C IOTJIONIe-
HHS OBUIO OTIPEJIETIEHO HAJIMIHE B MOJIEKYJIE PA3IMIHBIX TPYNILATOMOB M CBSI3€H, XapaKTEPHBIX JUIs OETyJINHA.
Xpomarorpapuueckoe HcclIeIoBaHHE 00pa3la MPOBOAWIOCH € TOMOMIBIO ra3oBoro xpomarorpada Agilent
7890A ¢ macc-cenextuBHOM aetekTopom 5975 inert XL. [IpoBeaena peakuus ¢pochopunupoBaHus OeTyIHHA.
IIpoBeneH GU3HKO-XUMHUIECKHI aHATN3 CHHTE3HPOBAHHOIO coefnHeHus. C MOMOIIBI0 KOMIBIOTEPHON TPo-
rpamMmbl PASS npoBeseHO KOMITBIOTEpHOE IPOrHO3UPOBAHKE €r0 OHOJIOTHUECKOH aKTUBHOCTH.

Kniouesvie crosa: Gepesa xuprusckas, Oepecra, SKCTpakumus, OeTyinH, OyTHIOBBIA crmprt, mienods, K-
CIIEKTPOCKOITHUS, Ta30BbId Xpomarorpad, TOHKOCIIOWHas XpoMaTorpadus, GocoprunnpoBanue, KOMIBIOTEP-
HOe OMOTIPOTHO3MPOBAHMYE.

Bseoenue

W3yuuB HayuHYyIO TUTEPATYPY, HOCBALICHHYIO BBIACICHUIO OETYIMHA U3 Pa3UUHBIX BUIOB Oepe3, TAKUX
Kak Betula pubescenz, Betula pendula, Betula alba v npyrue, aBTOPBI IPUIILTH K CIACAYIONIEMY BBIBOJY, YTO
paboTHI IO U3YUYCHUIO XUMHUIECKOTO cocTaBa Oepe3nl Kuprusckoi (Betula kirghisorum), SHIEMAIHOTO pacTe-
Hus Quopsl Kazaxcrana, He MpOBOAMINCh. B naHHO# paboTe MBI pecieioBaiy CieAyromnuye meiu: 1) uccie-
JI0BaTh 3aBHCUMOCTh KOJHMYECTBEHHOTO BBIXOJa OeTyiIMHA M3 Oepe3bl KUPIU3CKOH OT MPOJOKUTEIBHOCTH
9KCTPAKINH W KOHIIEHTPALKN BOJHOTO PacTBOpA IIEN0YH; 2) TOIYUUTh HA OCHOBE BBIIEJICHHOTO OETYJIMHA
HOBBIE (hochopcoiepkalie NPOU3BOIHbIC; 3) ONMPENETUTh C TTIOMOIIBI0 KOMITBIOTEPHOT'O MMPOTHO3UPOBAHUS
OMOJIOTHYECKYIO AKTUBHOCTD HOTYYEHHBIX COSANHEHHH.

HoBble pe3ynbTaThl, MONTyYeHHbIE B HACTOSILEM HCCIEIOBAHUM, MPEACTABISIIOT cO00H HECOMHEHHBIH
HAaY4YHBIN W IPAKTUUYECKUM UHTEPEC.

Bepesa kuprusckas npouspacTtaeT Ha CpaBHUTEIbHO HeOobIIon Tepputopun Pecniybnmku Kaszaxcran.
[To mureparypHBIM TaHHBIM, OHAa BCTpEYAeTCs HAa TeppUTOpHH Hayp3yMcKoro rocy1apcTBEHHOTO IPUPOJHOTO
3anoBegHMKa U KapkapalnHCKOro rocyJapCTBEHHOTO HAIlMOHAIBFHOTO MpUpoaHoro napka [1, 2]. Ona saBis-
eTCsl SHASMUYHBIM PACTECHHEM.

Panee namu ObuT mosyueH U3 O6epe3bl KUPTrU3CKOW OeTyNTHH, KOTOPBIN ObUT HACHTH(GUIUPOBAH C TIOMO-
ursto MK-ciexkrpockonuu 1 1o manabiM BOXKX.

B nocnennee Bpems HaOJI0aeTCS HEYKJIOHHO PACTYIIUH HHTEPEC K OCTYJIMHY U €0 IPOU3BOIHBIM, 00Y-
CJIOBJICHHBIN MIMPOKUM CIIEKTPOM OMOJIOTUYECKOH aKTUBHOCTH 3THX coenuHeHui [3, 4]. Jlokazano, 4To OeTy-
JTUH ¥ PAI €ro NMPOU3BOAHBIX 00JaJal0T aHTHOKCHIAHTHBIME, MPOTUBOBOCIIAIUTEIBHBIMHU, aHTUCETITHYE-
CKMMH, TeNaTONPOTEKTOPHBIMUA CBOMCTBaMH [5, 6], Takke MPOU3BOJHBIE OETYyJIMHA MPOABIAIOT aHTH-BY
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akTUBHOCTE [7, 8]. Ha ocHOBe OeTynHa CHHTE3UPOBaHBI MEPCICKTUBHBIE (DapMaIleBTHYECKUE MTPErmaparhl ¢
MPOTHUBOOIYXOJEBOM U aHTUBUPYCHOM aKTUBHOCTBIO.

DxcnepumenmanvHas yacmo u 00CylcoeHue pe3yrbmamos

Okcrpakuuto Betula kirghisorum npoBOIuIv 1O U3BECTHOM MeTonuke [9]. B uccnegoBanny ncnonb3o-
BaJIM BHEIIHIOIO YacTh KOPbI Oepesbl (bepecty). bepecty m3Menpualy 10 4acTUI] pa3MepoM 5—8 MM, CYIITUIN
pu 100 °C mo mocTostHHOTO Beca. Jlaee MpoBOIMIN 3 CepUH SKCIIEPUMEHTOB.

ITepBas cepusi: B ueThlpe OMHAKOBBIE KOJIOBI 00bemMoM 500 mur momentany o 10 T BeICYIIEHHOU, W3-
MeJIbYEHHOW OepecThl, 3aTeM B MEpBYIO KOOy mpumwin 15 %-Hblil pacTBop ruapokcuaa Hatpust u 250 miu
OyrtaHoja, BO BTOpYto KoiOy 20 %-HbIii pacTBOp Tuapokcuaa HaTpus U 250 mul OyTaHoja, B TPETHIO —
25 %-HbBIl pacTBOp THApOKcHaa HaTpus u 250 M 6yTanoia, B eTBepTyio — 30 %-HbIil pacTBOp THAPOKCHIIA
HaTpus u 250 M1 OyTtanona. Kaxayro konOy cHaOauimy oOpaTHBIM XOIOAWIBHUKOM M MEIIAJIKOH, KUTISITHIN B
TedyeHue 2 4. 3aTeM, Iocje MpeKpalleHus KUIEeHUs, peaKkIoHHas Macca pacciianBajach Ha J1Ba CJIOS: BEpXHUI
CJION — pacTBOp OeTy/IMHA B OyTaHOJIE, HUKHHI CJIOH ITPEICTaBIIsLT CO00M TEMHO-KOPHYHEBYIO BI3KYIO MacCy
THIPOTEHU3UPOBaHHON OepecThl. Jlanee, 0TOeTNB BEPXHIOIO YacTh, €€ YIIapUBAIN 10CYXa HA POTOPHOM HCIIa-
purene. K octatky npunuBany Boay. 3aTeM OTQHUIBTPOBBIBAIIN, OCTATOK Ha (YUIBTPE MPOMBIBAIH JUCTUILIH-
POBaHHOM BOJIOHM 10 HEUTPAIbHOU CpeAbl U BBICYLIUBAIM.

Bropas cepust sxciepuMeHTOB OblIa MPOBeIeHa aHAJIOTMYHO, OJHAKO BPEeMS SKCTPAKLUHI yBETUUMIN /10
3 4. B TpeTbeil cepuu 3KCIEPUMEHTOB BpEeMsI SKCTPAKIIMKU COCTABISLIO 4. 4.

Beixon OeryimHa, BBIICIEHHOTO M3 OEpecThl, TUAPOJIIM30BAHHOW B/ BOJAHOM pacTBOpE THAPOKCHIA
HATpHsI, B 3aBUCUMOCTH OT KOHIEHTPAIIUH IIEJI0YU U MPOJIODKUTEIBHOCTH THAPOJIM3a B IPUCYTCTBUU OyTa-
HOIIa, MPUBECH B Tabmuie 1.

Taonuma 1

JlaHHbI€ 0 BbIX0/Ie 6eTyJIHHA, JKCTPArHPpyeMoro 0yTaHoJIOM U3 OepecThbl Gepe3bl KHPTU3CKOii,
TUJIPOJIN30BAHHON B MPUCYTCTBHH THIPOKCH/Ia HATPUS

Kommenpatus JUIMTEIbHOCTh THAPONH3a OepecThl OYTAHOIOM, Y
NaOH, % 2 | 3 | 4
’ Beixon OeTynmHa npu SKcTpakimu OyraHosioM, % ot ab.c.0.
15 2,9 4,9 2,5
20 6,5 10,9 5,9
25 5,9 7,6 5,5
30 3,9 5,2 2,7

Kak BunHO U3 maHHBIX TaOIMIBI |, MaKCUMalbHBIH BBIXOJ OeTyluMHA HAOMI0AaeTCsS P TUAPOIH3e Oe-
pectsl B 20 %-HOM pacTBOpE LICIOYH B TeUEHUE 3 4.

Bce 00pasibl OeTysimHa, H3BIEKacMble OYTaHOJIOM H3 OEpecThl, THAPOIU30BAHHONW B MIPHCYTCTBUY THI-
pOKCHIa HATpUs TMOCIE MEePEeKPHCTAIN3ANN U3 3TAHOJNA, IPEACTABISAIOT COOOM MOPOIIKK OeIoro IBETa C
TeMIeparypoil miasneHus 243 °C.

[lomydenHsle BeHieCTBa MACHTU(UIIMPOBAIN C ITOMOIIBI0 TOHKOCHIOIHON xpomaTorpaduu (TCX) Ha
mwiactuHax Silufol ¢ HCmonb30BaHHWEM SIIIOUPYIONIMX CHUCTEM: OCH30JI : XJIOPUCTHIA METHJICH : STHUIIOBBIN
criupt = 5:5:1. JlerexktupoBanue nsateH ocymiectisuin 10%-HbM pacTBopoM (PpochopHOMOITHOACHOBOM KHUC-
JIOTBI € OCJIEAYIOIIMM HarpeBaHUeM IUTACTHHBI B TeueHue 3—4 muH. BemecTBa cpaBHuBau ¢ o0pasuom Oe-
TYJIMHA, TPEAOCTABIEHHOT0 COTPYAHUKAMH J1aO0paTOPUH OPTaHUIECKOT0 CHHTe3a TOMCKOTO TocyjapCcTBEH-
HOT'O'YHMBEPCHUTETA. XpoMaTorpaMma rokasaia, 4To oopaseln 1 HcclleyeMoe BEIEeCTBO HACHTHYHEI. Jlanee
MOJYYEHHOE HaMH BEILECTBO aHATU3UPOBaK ¢ nomoulbio MK-crexkTpokonuu 1 BEICOKOA(PEKTUBHON KU~
KOCTHOM XpoMaTorpaQuu.

Perucrpammo MK-cnextpoB npoBonumu Ha Pypre-criekrpomerpe mMapku @CM-1201, B nuamnazone
nuuH BoJiH 5004000 cm™! B TabneTkax Gpomua kanus (puc. 1).
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MccnepoBaHne KONMYECTBEHHOIO BbIXOAa 6eTyJ'IVIHa
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Pucynox 1. UK-criekTp obpa3ua Gerynuna

C noMo1mIpI0 XapaKTepUCTHIECKUX YacTOT MOJIOC MOTJIOMICHHS ObUTO OIPEAEICHO HATMUYME B MOJIEKYJIe
Pa3NUYHBIX TPYII aTOMOB U CBS3€il, XapakTepHBIX AJIs1 MOJIEKYJIbl OeTynuHa (puc. 1). beum naentudumnupo-
BaHBI MTOJIOCHI TIOTJIOIIEHHS, XapaKTEPHBIE IS CIEAYIOMINX TPYIIT aTOMOB: HMEETCS ITUPOKasi T0JI0ca MOTJIo-
IEHHUs, TIPUHAJJIEKAIIAs BAIEHTHBIM KOJIE0AHUSIM TUIPOKCHIBLHBIX TPy, npyu 3433 cM™'; BaJleHTHBIE KO-
Ganus, xapakrepubie 11 C—H rpynn snynanosoro ckenera, npu 2920 w2851 cM'; BaneHTHbIE KONeOaHuUs
nsoitaoi ez C=C mpu 1639 cm~!; nepopmanmonnsie konebanus CH, rpynm Habmrogarorcs mpu 1466 cm™';
BaneHtHele konebanus C-O rpymnsl Habmonarorcs npu. 1111 em!; nepopmanmonnsie xonebanus CH;
rpynn — 1ipu 883 cm!. CpaBuenne UK-criekTpa nosrydeHnbix 06pasios ¢ MK-criekrpamu, mpuBeIeHHBIME B
Pa3IMYHBIX NICTOYHUKAX, [TO3BOJISET CEIATh 3aKJIIOYEHNE, UTO MTOTy9eHHBIe HAMH 00pa3Iibl — OETyIHH.

Crnenytomias yacTh paboTa MmocBsiieHa pa3paboTke METOA0B CHHTE3a Ha OCHOBE MPUPOJAHOTO TPUTEpIIE-
Houza OeTynnHA HOBBIX OMOJIOTHUECKH aKTHBHBIX (hochopconepkamnx Nporu3BoAHBIX. lIpenmymecTBaMu
¢dochopcoaepkainx NpOU3BOAHBIX OCTYJIMHA SBJSIFOTCS BHICOKAs pACTBOPUMOCTD B BOZE, BBICOKasi OHOZ0-
CTYIIHOCTb U OjiaronpusTHas OHoTpaHc(HOpMaIIsS B OpraHu3Me 4eoBeKa 1 )KMBOTHBIX [10].

Cuntes GpochopHIUpOBaHHBIX MPOU3BOAHBIX OETYIMHA MPOBOAMIHN O CIEAYIOMIEH METOANKE: B IBYX-
TOPJIYIO KOJIOY, CHA0KEHHYIO0 MEIIATKOW U 00paTHBIM XoJoauiabHUKOM, momecTrau 0,8 T (0,01 M) Getynuna,
1,6 r (0,01 M) TpusTHNamMuHa 1 pu HarpeBanuu pactBopmin B 40 mi Oenzona. B oty cmech no6asumu 0,6 M
(0,01 M) mumerunxnopdocdara. Peakmuro npoBoaniu npu Temieparype 75 °C B TedeHue 6 9 pu HerpephIB-
HOM nepemMernrBanui. [locie yrnapuBaHusi pacTBOPHUTEINS BN ocafok Oeroro useta. [Ipucoenunenue doc-
(dopconepkaiiero pparmMeHTa K MOJICKyJIe OCTyIMHA IPOUCXOIUT 110 CICAYIOLICH CXeMe:

(C,Hs):N
- (CyHg);N HCI
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XoJI peakuuu KOHTPOJIUPOBAIH C IMOMOILBIO TOHKOCIOHHON Xpomatorpaduu. IlomyueHHoe BemiecTBO
ananmm3upoBann Merogamu MK-cniekrpockormmu (puc. 2). [lo manapim MK-criekTpockonuu, HapsLy C IMOJ0-
CaMH TIOTJIONICHUS, XapaKTepHbBIX JJIs1 OETYIMHOBOTO parMenTa, ObUTH UIEHTU(UITMPOBAHBI TIOJIOCHI TOTII0-
wenus, xapakrepusie st rpynn P-O—CH; ipu 1195 em™ u P=0 npu 1280 em .
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Pucynok 2. UK-cniektp hochopunmpoBaHHOTO NPOU3BOIHOTO OETyIHHA

s xpomatorpaduieckoro MCClIeAOBaHUsA MPOAyKTa MCHOJIB30BAICS ra3oBoi xpomarorpad Agilent
7890A c macc-cenektuBHOM aetekTopoM 5975 inert XL. ITo laHHBIM XpoMaTorpaduuecKoro aHajau3a TakKe
BBISIBIICHO Hanmuue hocdopHOoro pparMeHTa B MOIyUYEHHOM BemecTBe (puc. 3).

11 660
1100000
1000000
800000
500000
700000
600000+ 52"
500000
400000
spo0bo] 5320 22.140
200000 SQE? SoLE
i 25516
1nnnoc4f223 8245 S
D

4.00 .00 8.00 10.00 12.00 1400 16.00 1800 2000 2200 24.00 25.00 25.00

Pucynox 3. Xpomaro-macc-ciektp $pochopHINpOBaHHOTO IPOU3BOIHOTO OETyIMHA

Takum ob6pa3om, o ganHbM K- 1 XpomaTo-Macc-CieKTPOCKOITMU yCTaHOBIICHO, YTO PEAKIUs ITPUCO-
enuHeHUs (oc(haTHRIX TPYI K MOJIEKyJie OSTYIMHA MTPOUCXOAUT B TojoxeHnu C-28.

Cunre3upoBanHoe (HochOpUIUPOBAHHOE TPOU3BOIHOE OCTYIIHHA MPOAHATN3UPOBAIH C IIOMOIIBIO KOM-
neroTepHOi mporpaMmel PASS (Prediction of Activity Spectra for Substances) — nporso3 crekTpoB 6moJio-
TUYECKON aKTHBHOCTH OPraHMYECKUX COCIMHEHUM, OCHOBAaHHON Ha aHAIM3E B3aUMOCBS3EH «CTPYKTYypa — aK-
TUBHOCTBY» C UCIIOJIb30BaHUEM O0y4Jaroliel BEIOOPKH, cojieprKaiieit 00JIbIIoe KOJTMUECTBO Pa3HOPOTHBIX XH-
MHYECKHUX COCTUHEHUH C Pa3IMIHBIMU BUIAMH OHOJIOTHYIECKOM akTUBHOCTH (Tabi. 2). Mcmonp3oBanue PASS
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MO3BOJISACT YKE Ha paHHUX CTaJIUAX UCCIICIOBAHUS 0TOOPaTh U3 BO3MOXKHBIX BEIIIECTB T€, KOTOPHIE MOTYT 00-
JIaJaTh JKeIaTSIbHBIMI BUIAMU OMOJIOTHIECKO# akTUBHOCTH [11].

Taonuma 2

IIporuo3 cneKTpoB 0HOTOrHYeCKON AKTHBHOCTH (pochOpPHUIHPOBAHHOIO IPOU3BOAHOIO 0eTyJIMHA

P, P; AKTHBHOCTb
0,92 0,001 |TpanckpumnuonHsslii Gaktop NF-kB
0,92 0,001 |CTUMyJIATOp TPAHCKPHUITIIHOHHOTO (hakTopa
0,89 0,005 |TIpotuBooITyXoieBast
0,85 0,004 |AnTHnpOTO30HHAs (JIeHIIIMAHWSI)
0,83 0,004 |Kacmasa 3 cTuMyJisTop
0,82 0,004 |I'emaTompoTeKTOpHAs
0,79 0,002 |Kacmasa 8 cTuMyJIsiTop
0,78 0,004 |TTpoTuBOOITyXO0JIEBBIE TIpenaparThl (MeJIaHoMa)
0,77 0,035 |Marubutop CDP-rmunepon-rimnepodochoTpanchepasbl
0,73 0,005 |TIpoTuBOOITyX0JIeBBIE TpenapaThl (pak JeTKHX)
0,73 0,013 |MMMyHOJETIpeccanT
0,73 0,012 |AroHucT anonro3sa
0,72 0,009 |Murubutop docdarassl
0,68 0,005 |TTpoTHBOOITYX0JIEBBIH (KOJOPEKTAThHBIN PAK)
0,70 0,027 |MaHHOTETPAO3HBIH HHTHOUTOP 2-anb(ha-N-areTHiIrIroKo3a-
MUHWJITpaHCHEPa3h
0,67 0,006 |TTpoTHBOOITYXOJIEBBIH (paK TOJCTOW KHUIITKH)
0,66 0,006 |Murubutop sxcnpeccuu AR
0,65 0,005 |Jleuenue 3a00eBaHUI ITEUEHU
0,64 0,004 |TIpotuBoomyxoseBast (paK SHIHHKOB)
0,63 0,009 |MarubuTop OeTa-TaIoKyPOHHIa3bI
0,68 0,052 |TIpoTuBOIK3EeMHAS

Taxum 00pa3oM, CyZsl IO KOMIIBIOTEPHOMY HNPOTHO3UPOBAHMIO, OT CHHTE3UPOBaHHOTO Hamu docdopu-
JMPOBAHHOTO MIPOU3BOIHOTO OeTysnnHA ¢ QoJblIe HONICH BEPOSTHOCTH MOKHO OKHIATh CIEAYIOIINE BHIIBI
akTUBHOCTU: 1) TpanckpurnuuoHHbli pakrop NF-kB (saepnblii ¢pakTop «xamnmna-Om» — yHUBEpCaIbHBIH (ak-
TOp TPAHCKPUILHMH, KOHTPOJIUPYIOIIUH 3KCIPECCHI0 T€HOB MMMYHHOT'O OTBETa, aloNTo3a M KIETOYHOIO
uukia. Hapymenue perymnsinuun NF-KB BbI3bIBaeT BocalleHUE, apTpo3, apTPUT, a TAKXKE pa3BUTHE BUPYCHBIX
nH(pEKInH U paka; 2) aHTUITPOTO30HHY IO aKTHBHOCTH; 3) renaTonpoTeKTOPHYIO aKTUBHOCTD U T.1I.

Bwi600b1

BriepBble mpoBeIeHO BcCle0BaHie 3aBUCHMOCTH KOJIMYECTBEHHOTO BhIX0/[a 0Ty IiHA 13 Oepe3bl KHp-
TU3CKOM OT MPOJODKATENBHOCTH SKCTPAKIIMK U KOHIIEHTPAIMK BOJHOTO pacTBoOpa Iueiodn. Breinenenue Oe-
TYJIMHA OCYIIECTBIBLIOCh. METOJIOM DKCTPAKIIUU U3 OYTHIIOBOTO CITUPTa, THAPOIU30BAHHOTO B BOJHOM pac-
TBOpe mmienouns berynmun unenrudunuposanu Mmerogqom TCX Ha macturax Silufol u aHanm3upoBanu ¢ uc-
oJTh30BaHuEM MeTo0B MIK-criekTpokomniu, ra3oBoit XxpomaTtorpaduu. B kauecTBe cTaHmapTa HCIIOIB30BaJICS
oOpa3zerr, MpeAOCTaBICHHBIN yueHBIMU TOMCKOTO TOCyaapcTBeHHOTrO yHIBepcuTera PD. C moMoInbio xapak-
TEPUCTUUYCCKUX YacToT roriomierns B UK-criekrpe ObLIO OmMpeieneHo HAMYKMe B COCIUHCHUH Pa3IMIHBIX
TPYIIIL aTOMOB M CBs3eH, XapaKTePHBIX JJISI MOJICKYJIbI OCTYIIHHA.

BriepBbie cuHTe3npOBaHO GOCHOPUIMPOBAHHOE MPOU3BOTHOE OETYIIMHA, @ TAKXKE YCTAHOBJIEHO, YTO pe-
aKIus npucoeuHeHust pochaTHOMN TPYIIIBI K MOJIEKYJIe OETYJIMHA TPOUCXOUT B mmostoskenuu C —28.

C momomp0 KOMITBIOTEPHOH TporpaMMbl PASS mpoBeieHo KOMITBIOTEPHOE MPOTHO3UPOBAHHE OHOIIO-
TUYECKOI aKTHBHOCTH CHHTE3UPOBAHHOTO IPOU3BOAHOTO OETyIMHA.
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KbIpFbi3 KailbIHBIHBIH KAOBIFbIHAH 0€TYJIMHHIH CAHJABIK HIBIFBIMBIH 3€PTTEY
JKoHe OHBIH (P0cGOPJIbE TYBIHABICHIH ATy

Makanana KpIpFbI3 KallbIHBIHAH OCTYJIMHHIH CaHIBIK IIBIFBIMBIHBIH SKCTPAKIUS Y3aKTHIFbIHA XKOHE CUITIHIH
CYJIBI epiTiHICIHIH KOHIIEHTPAIMSACHIHA TOYEIALTITT; allbIHFaH OeTYIMHHIH Heri3iHae kaHa (pocdopianFaH Ty-
BIHABI ajly; alIbIHFAaH KOCBUIBICTHIH OHOJIOTHSITBIK OCNICEHALTIrIH KOMIBIOTEPIIK 00JbKay apKbUIBI aHBIKTAay
3epTTensi. beTynuH MBIFEIMBIHEIH YaKbITKA JKOHE CUITI epITiH/IICiHIH KOHIICHTPALMSICHIHA TOYENIUIITiH OaKbl-
Jay yuriH Toxipubenep KaTapsl xKypri3ifni. O yuiH KaObIK YTiTiniN, TYpaKTel TeMIepaTypara JeiiH Kemri-
pinai. DKCTpakiusara KakeT OyTHI COUPTiHIH )KOHE CUNTIHIH opTYpJi KOHICHTPAUUSIIAPBIH MaijaTaHbIl, To-
Kipubesep YIIiH KaOBIKTBIH Oipaeit Meniepiiepi anbiHAbl. Toxipubenepain op KaTapsl YIIiH SKCTPAKLHU Y3aK-
TBIFBI 2, 3 5koHe 4 caF Kypaabl. BeTyJInHHIH MIBIFBIMBIHBIH YaKbITKA JKOHE CUITIHIH KOHIEHTpAIMsIapblHa To-
YEIIUITT Typaisl MaJIiMeTTep aNBIH/BL. bemiHren 3aTThIH KaitHay Temmeparypacsl 243 °C xypansl. berymun
JKYKaKa0aTThl XpoMaTorpadus 9iiCiMeH aHBIKTAJIIBI XKOHE CTAaHIAPTTHI YITiMeH calbICTHIPEILIBL. 3aT KBr Tab-
JIeTKachIHa MHPPAKBIZBUT CHEKTPOCKOIMS JKoHE Ta3/ipl XpoMoTtorpadus aaicrepiMer tanpangsl. PCM-1201
Oypre crekTpoMeTpiHie KYTBULY *KOJaKTapbIHBIH CHIIaTTaMaJIbIK JKUUTIKTEpiHiH KoMeriMeH MojleKyiana Oe-
TyJUHT€ TOH aTOMAAPABIH,OPTYPJIi TONTAPHIHBIH XoHE OailTaHBICTHIPABIH 0ap €KEeHAIrl aHBIKTAIAbL. YJTiHi
xpomartorpad bk Tangay 5975 inert XL macc-cenekTuBTi netekropisl Agilent 7890A rasmer xpomaTorpa-
(hBIHBIHBIH KOMeTiMeH Xyprizinai. berymuani hocdopray peakimsacsl Kypriziani. AIbIHFaH KOCBUIBICKA (u-
3UKa-XUMIBUTBIK Tanfaay xacangsl. PASS kommbioTepiik O6armapnaMachIHBIH KOMETIMEH OHBIH OMOJOTHSIIBIK
OeJceHaITIriHe KOMIBIOTEPITIK O0IDKay OTKI31II.

Kinm ce3dep: KbIpFbI3 KalbIHBI, KAOBIK, DKCTpaKus, 6eTyiH, Oy THII criupTi, cinti, UK-criekTpockonws, ra3 el
XpoMartorpadus, )KyKakadaTTsl Xxpomarorpadusi, pochopiay, KOMIBIOTEPIIK OomKay.

R.Z. Kasenov, O.V. Demets, G.T. Kartbaeva, S.S. Zhumadilov,
A.A. Bakibayev, R.R. Akhmedzhanov

Study of the quantitative yield of betulin from the Kyrgyz birch
and synthesis of its phosphorylated derivative

In the article the dependence of the quantitative yield of betulin from Kyrgyz birch on the duration of extraction
and the concentration of an aqueous solution of alkali; synthesis based on isolated betulin new phosphorylated
derivative; determination using computer prediction of the biological activity of the obtained compound are
examined. In order to trace the dependence of the betulin yield on the time and concentration of the alkali
solution, a series of experiments were carried out. To do this, the bark was crushed and dried to constant weight.

18 BecTHuk KaparaHgmMHckoro yHusepcurteTa



MccnepoBaHne KONMYECTBEHHOIO BbIXOAa 6eTyJ'IVIHa

For the experiments, we took the same amount of birch bark, using for extraction butyl alcohol and alkali for
varying concentrations. For a different series of experiments, the duration of extraction was 2, 3, and 4 hours.
Experimental data were obtained on the yield of betulin, depending on the time and concentration of the alkali
solution. The melting point of the isolated substance was 243 °C. Betulin was identified by thin layer chroma-
tography and compared with a standard sample. The substance was analyzed by infrared spectroscopy methods
in KBr tablets and high-performance liquid chromatography. In the Fourier spectrometer FSM-1201, the char-
acteristic frequencies of absorption bands were used to determine the presence of various groups of atoms and
bonds characteristic of betulin in a molecule. Chromatographic study of the sample was carried out using an
Agilent 7890A gas chromatograph with a mass selective detector 5975 inert XL. The reaction of phosphoryla-
tion of betulin was carried out. The physicochemical analysis of the synthesized compound was carried out.
Using the PASS computer program, computer prediction of its biological activity was performed.

Keywords: Kyrgyz birch, birch bark, extraction, betulin, butyl alcohol, alkali, IR spectroscopy, gas chromatog-
raphy, thin-layer chromatography, phosphorylation, computer bio-programming.
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