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BBEJAEHUE

HeyknoHHO M B OIIYyTUMO#M CTENEHU BO3PACTAIOT ABTOPUTET U MO3UIUHU
Y306ekncTana Ha MEKIyHAapOTHOM IKOHOMUYECKo apeHe. TiarenpHas pa3paboTka
pykoBogutTeneM rocynapcra HMcenmamom KapuMoBbBIM cTparteru COLMAIBHO-
SKOHOMHUYECKOTO PpPa3BUTUS, TOYHOE U TMPABUIBHOE ONPEACICHUE IyTen
peanu3aluu 1ejie u 3a7a4 SKOHOMHUYECKUX pedopM co3anu MPEeanOChUIKU st
JIOCTHXKEHHUS BECOMBIX PE3YyJIbTATOB HAa MyTH K TJIABHOM 1IEJIH.

B HacTosimiee BpeMst COIMAIbHO-3KOHOMHYECKOE Pa3BUTUE TOCYAAPCTB MUPa
0 COZIEP>KaHUIO B KOPHE OTINYACTCS OT MPEABIAYIINX ATANOB nporpecca. ['maBHbIM
1 BOKHCHUIIIMM acCIIeKTOM 3TOTO SBJIACTCS YCWICHHE MHTErpaIluy U TJI00aTu3auu
HaIIMOHAJbHBIX SKOHOMHUK.

OtMeuast UTOru paboThl B CEITLCKOM XO3SIMCTBE, MOKa3aHO, YTO HECMOTPS Ha
3HAYMTENIbHBIC TPOOJIEMBI U TPYAHOCTH, CO3JAHHBIC CJIOKHBIMH TOTOAHBIMH M
KJIIMMaTUYECKUMU YCIOBUAMH, OJ1arojapsi CaMOOTBEPKEHHOMY TPYAYy TPY>KEHHKOB
cejia B MCTEKIIIEM TOJly HE TOJIbKO BBIMIOJIHEHBI, HO Y MEPEBBITIOIHEHBI JIOTOBOPHBIC
o0si3aTenbCcTBa 1o roCcyJ1IapCTBEHHBIM 3aKyIKam BaKHEHIIINX
CEILCKOXO3SIICTBEHHBIX KYJIBTYD.

Cob6pano 6 mumumronoB 800 ThICSY TOHH 3€pHA, MOYTH 3,5 MUJIJIMOHA TOHH
XJIOIIKA, CBBINIC 8,2 MUJIJIMOHA TOHH OBOIICH M 0aX4eBBIX, OKOJIO 3 MUJIJIMOHOB
TOHH CaJ0BOJYECKOM MPOAYKIIMM, MPOU3BEACHO 6,6 MWUIMOHA TOHH MOJIOKA,
cBbIlIE 1,5 MUJUTMOHA TOHH Msica, Oonee 3,5 MUIIHapaa WTYK SULl.

Tak, mo numieBoil npomeiniuieHHOCTH B 2011 roay (o cpaBuenuto ¢ 2010
roJIOM) IPUPOCT JTUKEPO-BOAOUHBIX u3aenuii coctaBui 105,6 %, konbsika — 125 %,
Oe3ankoroibHbIX HanmuTkoB — 108,3 %, wmuHepanbHbix Boxy — 129,4%.
[TpousBoactBo BuHOrpaga B 2011 romy cocraBuno 608 ThIC. TOHH, YTO IO
cpaBHenuto ¢ 2010 rogom yBenuuuiocsk Ha 109,2 % [1].

B HacTosiiiee Bpemst yxyalieHue 3K0JI0THYeCKOM 00CTaHOBKH CBS3aHO C TEM,
YTO €XKEroJHO B OKPYXKAIOUIYI0 Cpely BBOASATCA JAECSATKH ThHICAY BELIECTB,
XapaKTePU3yIOIIUXCs TOKCUYECKUMHU CBOMCTBAMHM ISl YEJIOBEKA M BIIMSIIOIIUX Ha
HU3MEHEHUE MUIIEBOTO cTaTryca HacesleHus. B opranusm uyejgoBeka ¢
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BOJOW W TIMIIEH TOCTymaeT 3HAYUTENbHAS YacTh BEIIECTB, O0JIAIAIOIINX
KAaHIIEPOT€HHBIM U MYTAareHHbIM JICHCTBUEM.

['ocynapcTBeHHast MOJIMTUKA HAIIpaBjeHa Ha TO, YTOObI CHU3UThH KOJUYECTBO
TOKCUKAHTOB B OKPY:KaIOIIEH Cpe/ie U YMEHBIIUTh UX IPOHUKHOBEHUE B OPraHU3M
4eJioBeKa, B TOM YHCIIE U C MPOJYKTaMH MUTaHMs. B 3TOM CBSA3M MCHOJb30BaHUE
MEKTUHOBBIX BEIIECTB KaK MPUPOIHBIX JAETOKCUKAHTOB OCTACTCS AaKTyaJbHBIM.
O4eBUIHO, YTO MOJTy4YEHUE OE30MACHBIX M OMOJIOTMYECKH aKTHUBHBIX MPOAYKTOB
3aKJTI0YaeTCs B Pa3pabOTKEe ONTUMAIbHBIX TEXHOJOTHHA HE TOJBKO B TIPOIECCE
nepepadoTKU ChIPhS» HO M TMPH €r0 BHIPAIMBAHUHN B YCIOBUSX MUHUMHU3AINH
BO3JICHCTBHS HA HETO (PAKTOPOB, CIIOCOOHBIX BBI3BATh TOKCUKAIIUIO TKAHEH yXkKe Ha
ATOM 3Tarle,

Jist  cobmoieHnsl TEepPeUHCIICHHBIX TpeOOBaHMW MpU BBIPALTUBAHUU U
nepepadoTKe pacTEHUM € LENbI0 TOMyUYeHUs] IEKTUHA OO0JIbIIIOE 3HAYCHUE UMEIOT
METOJIbI KOHTPOJISI KOHEUHOro mnpoaykTa. COBEpIICHCTBOBAHUE STHUX METOJO0B
MO3BOJISIET C y4yeToM (DU3UKO-XMMHYECKUX TOKa3aTejlel IeIeBOro MpoayKTa
KOHTPOJIMPOBATh €ro KadeCcTBO Ha JdTamax BbIpall[MBaHUs, MPOMEKYTOUHOU
nepepaboTKHU U MPHU MOJTYYEHUH KOHEYHBIX OIEHOYHBIX XapaKTePUCTHUK.

[IeKTHHOBBIE BEHIECTBA - 3TO BBICOKOMOJEKYJISPHBIE COEAUHEHUS
YTJIEBOJHOU MPUPOAbl. [ JTaBHBIM KOMITIOHEHTOM IEKTUHOBBIX BEIIECTB SIBJISICTCS
MOJIUTATAKTypOHOBAsE ~ KUCJIOTA, 4YacTh KapOOKCHIIBHBIX TPYNI  KOTOPOH
sTepuUIIMpOBaHa METOKCUJIbHBIMU Tpynmnamu. CteneHb 3Tepudukaiuu Wid
METOKCUJIMPOBAHUS SIBJISIETCS Ba)XXHBIM TOKa3aTeJeM IEeKTMHA W BbIpakaeTcs
OTHOIIEHUEM KOJIMYECTBA METOKCHIIMPOBAHHBIX TPYII K UX O0IIEMY KOJUYECTBY B
MEKTUHOBBIX BellecTBaX. [[eKTHHOBBIE BEIIECTBA CO CTENEHbIO METOKCHIIMPOBAHUS
o6ompmie 50 % OTHOCAT K BBICOKOMETOKCUMHPOBAHHBIM, CO CTEMEHBIO
MeToKcuanpoBaHus MeHbliie 50 % - HU3KOMETOKCUIIMPOBAHHBIM. | HIPOKCHUIIbHBIE
IPYIIbl TEKTHHA MOTYyT OBITh YacTU4YHO areTuiaupoBanbl. CojepikaHue
alleTWIBbHBIX TPYII B KoiudecTBe Oosiee — 1 % mMOHMKAET CTYIHEOOpa3HYIO
crocoOHOCTh mMeKkTHHa. Kpome mnojguranakTypoHOBOM KHCIOTBI B COCTaBe

IICKTHHOBBIX BCIIICCTB 06Hapy>I<eH51 moJmcaxapuabl apa6HHaH U raJJaKTaH, a TAKXKC
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MOHOCaxapa pamMHo3a, TaJIakT03a, apabuHo03a, Kcuio3a [S].

B KJE€TOYHBIX CTEHKAaX PACTEHUM MEKTHUH COAEPKUTCS B BUJIE MPOTONEKTHHA,
XUMHYECKH CBA3aHHOTO ¢ (UOpMILIAaMU LEJUTI0NIO3b M TeMHIIeIIII0N03aMu. Poib
NEKTHHOBBIX BEIIECTB 3aKJIFOYAETCS B TOM, YTO BMECTE C T€MMIIEIUTION03aMHA OHU
00pa3yloT MaTPUKC KJIETOUYHON 000JIOUKH, CKPETUISIONIEH (PUOPUILIBI LIEJTIONO03bI B
KECTKYI0 CTPYKTYypy [7]. llekTMHOBBIE BelEeCTBa, BBIACICHHBIE U3 PACTCHHUI,
MPEACTABIIAIOT COOOM MOPOIIKU CEPOT0, OEKEBOTO UITU CBETIIO-KOPUYHEBOTO 1[BETA,
0e3 3amaxa, KucioBaTbie Ha BKyC. B mpucyTcTBUM BOJbI OHM HaOyXaloT, B U30BITKE
BOJbI PACTBOPSIIOTCA. BOJHBIE pacTBOPBI MEKTUHOBBIX BEIIECTB JTOBOJIBHO BSI3KHE
[2]. TlekTMH HepacTBOPUM B OpraHM4eckux pactBopureiasix. OH MOXKeT ObITh
OCAKJEH W3 BOJHBIX PACTBOPOB J00ABJICHUEM CMEIIMBAIOIIMXCSI C BOJOU
pacTBOPUTEIIEH - METAHOJIA, ITAHOJIA, U30IPONIAHOJIA, AllETOHA.

Becbma I1IEHHBIM B INPAKTHYECKUM OTHOIIEHWM CBOWCTBOM ITEKTMHOBBIX
BEILECTB SIBISIETCS UX CIIOCOOHOCTh 00Pa30BBIBATH CTYJIHU B MIPUCYTCTBHM caxapa,
KHCJIOTBI, HOHOB METAJUIOB. B mporecce XKenupoBaHHWs HUTEBUIHBIE MOJIEKYJIBI
NEeKTHHA 00pa3yroT TpexMmepHbld Kapkac [4]. C yBelMYE€HHEM MOJEKYJISIPHOU
MacChl ¥ CTETIEHH METOKCHJIMPOBAHUS CTYIHEOOpa3yromias CloCOOHOCTh NMEKTUHA
BO3pacTaeT. BBICOKOMETOKCUJIMPOBAaHHBIM NEKTUH  00pa3yeT CTyJIHU B
NPUCYTCTBUM KHUCJIOTBI U MpU OOJIbIIOM cojaepxaHuu caxapa (55 - 65 %),
HU3KOMETOKCUJIMPOBAHHBIN - TpU HU3KOM cojiepkanuu caxapa (20 - 30 %) u npu
N100aBJIEHUH COJIEN MOJIMBAJIECHTHBIX METANIOB, HAIpUMED Kanblus [1].

CreneHb METOKCUJIMPOBAHUS MEKTUHOBBIX BEUIECTB BIMAET U HA CKOPOCTH
CTyAHeoO0pa3oBaHUs. BhICOKOMETOKCHIIMPOBAHHBIE EKTUH C BHICOKONH CKOPOCTBIO
o0pa30oBaHUs CTYAHS HCIOJB3YETCS B KOHCEPBHOM MPOMBILIIEHHOCTH IS
IPUTOTOBJICHUSI KOH(PUTIOPOB, JKEMOB U JPYTUX MPOTYKTOB C COACPKAHUEM CYXHX
Beects 50 - 60 %.

[lekTHOBBIE BEILIECTBA COACPKATCS B KIIETOYHBIX 000JIOYKAX BCEX BBICILIUX

pacTeHuil, HO TPAJULUMOHHO JUISI TMOJYYEHUS TNEKTHHA HCIHOJIB3YIOT
pa3iiMyHble OTXOJbl MepepadaThIBAIOUIMX MPOU3BOJCTB arpONPOMBIIUIEHHOTO

KOMIIJICKCA.



CeipbeM 1A TOTYYEHUS MEKTHHA SBISIOTCS KOXKYpa IUTPYCOBBIX, SOJIOYHBIC H
BUHOTPAJHBIE BBDKUMKH, CBEKJIOBUYHBIM >KOM, KOpP3WHKH II0JICOJHEUHUKA,
XJIOMTKOBBIN TIPOT, KOPMOBBIE apOy3bl, CMOPOAMHA, PSAOMHA, KOXKypa KapToders,
KOpa COCHBI, MSIKOTh aiiBBI, JTYKOBas MIETyXa, OTXOIbI KOde, SIMEHSI, MOPCKUX TPaB
u T.1. [3-5].

Ha ceropnsimianii A€Hb, B BUHOAEINN, KOHCEPBHOM MPOMBIIJIEHHOCTH U
JPYTHUX OTPACIIAX MUIIEBOM MPOMBIIIUICHHOCTH Y30eKkucTaHa (repepadaThIBalOmMNX
IJI0JIOBOE CHIPhE), BTOPUUHBIE PECYPCHI JJISI MPOU3BOICTBA IEKTUHA UCIIOIB3YIOTCS
KpailHe HEYJOBJIETBOPUTEIBHO. ITO CBSA3AHO C IEIBIM PSIIOM IMPUYKH, U B IEPBYIO
ouepelib ¢ OTCYTCTBHEM BBICOKOA((PEKTUBHBIX IKOJIOTHUYECKH YUCTHIX TEXHOJOTHIMA
MOJTy4YECHUS NEKTUHA.

CoBpeMeHHBIE SKOHOMHYECKHE OTHOIICHHMS, CKIajpIBaromuecss B cdepe

MIPOU3BOJICTBA, CIIOCOOCTBYIOT BHEJIPEHUIO HOBBIX TEXHOJIOTHHM PAIlMOHATIBLHOIO
WCIIOJIB30BaHUs TIEPBUYHBIX CBHIPHEBBIX PECYPCOB, KOMIUIEKCHOW MEpepadbOTKH U
0€30TX0THON YTHJIM3AIIUA BTOPUYHBIX CHIPHEBBIX PECYPCOB HAa OCHOBE JIOCTHXKCHHI
HAayKM W  TEXHUKU. OTO  OOECIEUUT  BBITYCK  BBICOKOKAYECTBEHHOM,
KOHKYPEHTOCTIOCOOHOM MPOAYKIIUHU TTO HUZKUM IICHAM.
IToBbImIICHHE 3 PeKTHBHOCTH HUCIOJIb30BAHUS BTOPUYHBIX pecypcoB
MPOM3BOJCTBA, B YACTHOCTH, OTXOJOB IUIOJOBOTO BHHOAEIUS W KOHCEPBHOU
MIPOMBIIIIEHHOCTH, C LEJIbIO MOJYYCHHUS [IEHHOTO IHIIEBOTO MPOYKTa - EKTUHA,
Ha OCHOBE OC30TXOJHBIX PKOJOTMYECKH YHCTBHIX TEXHOJIOTHH, SIBISETCS BaKHOHW U
aKTyaJbHOU MPoOIEMOiA.

[IepBoe cCBsA3aHO C TIPUMEHEHHEM I[IEKTMHA B Kaye€CTBE IKEIUPYIOIIEH
J00aBKH B TUIIEBON MPOMBIIIICHHOCTH. U JIp.

Heckonpko mo3gHee MNONy4YWIIO PacnHpOCTPAHEHHE HOBOE HAaIPaBJICHUE,
OCHOBAHHOE Ha IPOTEKTOPHBIX CBOWCTBAX MEKTHUHA, CBSI3aHHBIX C (DYHKITMOHAILHON
AKTUBHOCTBIO MOJIEKYJI TaJlaKTypOHOBOM KHUCJIOTHI. OOOCTpEHHE HKOJOTHUECKUX
po0JIeM OIIPEIeTTUIIO UCTIOIB30BAHKE I TOKCUITUPYIONINX CBOMCTB TIEKTUHA B PSJIE
3a/1a4 o o0ecrneYeHuIo cTaTyca MUIEeBON Oe3omacHoCcTH HaceneHus. Kpome Toro,

INEKTUHOBBIC BCHICCTBA HCIIOJB3YIOTCA B IMPOMBIINIJICHHOM M arpapHoOM CCKTOpPC B
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KauecTBe M0OABOK B KPEMbl M MHUKPOOMOJIOTHYECKHE CPEeIbl, KaK KOHCEPBAHTHI
MIOYBBI U B APYTUX LENSX .

Hayunbie pazpaboTku 3TUX HaIpPaBJICHUH, MOJITBEPKIAEMbIE
MPAKTUYECKAUMU PE3YJIbTATAMU, JTOJKHBI 3aKOHOMEPHO IMPUBECTH K OPTraHU3ALUN
MIPOU3BOJICTBA NEKTUHA U MEKTUHONPOAYKTOB HA TEPPUTOPHUH, T/I€ B HUX BBICOKA
NOTPEOHOCTH U CYIIECTBYET JOCTATOYHAs ChIpbeBas 0a3a.

[Iponomxaer OCTaBaTbCs aKTyaJIbHbIM BOIIPOC MOJTYYEHHUS
BBICOKOOYMIIIEHHBIX MTEKTUHOB, B TOM YHCJIE U1 HU3KOMETOKCHJIMPOBAaHHBIX. PaHee
CYIIECTBOBABIIME MOIIHOCTH IO TMOJYYEHHUIO IEKTHUHOB, B CHIIy HAapyLICHUS
MEXpeCcyOIMKaHCKUX CBsI3e, ObUIN JIMKBUAMPOBAHBI M HE BOCCTAHOBJIECHBI JIO CUX
nop. CurTyanus MOXET H3MEHHUThCS B TOM Cliydae, €clid OyAyT CO3/1aHbl
3¢ (HEeKTUBHBIE BBICOKOTEXHOJIOTMYHBIE MPOU3BOJICTBA, MO3BOJIAIONINE IMOIYy4YaTh
BBICOKOKAQYECTBEHHBIN IMEKTUH U3 MECTHOT'O CHIPBS.

[Ipon3BOACTBO TEKTHHA MOXET 0a3UupOBaTHCS TOJBKO Ma KPUTEPUSIX
KOMIUIEKCHOI'O  TOAXOJAa B  PELICHUWM HAYYHBIX, [IPOU3BOJCTBECHHBIX U
SKOHOMHMYECKHUX BOINPOCOB 10 OpraHu3allid pbIHKA CcObITAa TEKTHHA U
MEeKTUHOMPOAYKTOB. I Takoro 3aMKHYTOro IMKJIa peHieHUus MpoOieMbl
aKTyaJIbHBIM  SIBJIIETCS JlajbHEHWImas pa3pab0TKa HOBBIX BHUJOB TMEKTHUHO
coJlepKallluX MPOJYKTOB M pacliupeHre OOJacTH €ro arpornpOMbIIIIEHHOTO

HCIIOJIb30BaHMUI.



OBOCHOBAHME U AKTYAJIbHOCTb TEMBI

B Hactosiiee Bpems B psy aKTyaJbHbIX HOPOOJEM - palMOHAIBHOE
UCIIOJIb30BaHUE IEPBUYHBIX CBIPHEBBIX PECYpPCOB, KOMIUIEKCHAsl NepepadoTKa M
Oe3omacHasi yTWIM3alMsl BTOPUYHBIX CBIPbEBBIX pecypcoB. [lis ee pemieHus
TpeOyIOTCsl HapalllMBaHUE MPOU3BOCTBEHHON 0a3bl MepepadbaThIBaIOIeii 0Tpaciy,
a TaKXe YJIy4IIEeHUE UCIIOJIb30BAHMSI ChIPhS IIyTEM pa3pabOTKU U CO3JaHUsI HOBBIX
MPOTPECCUBHBIX,  YHEPropecypcocOeperarommux TEXHOJOTUM  KOMIUIEKCHOM
nepepaboTKH LIEHHBIX BTOPUYHBIX CBHIPHEBBIX PECYPCOB HA OCHOBE MOCIEIHUX
JOCTHKEHUI HayKH U TEXHUKU.

OpHOM 13 BaXKHBIX HAPOJHOXO3AUCTBEHHBIX MPOOJIEM YBEIMUYEHUE BBITYCKa
NIEKTHHA U3 Pa3JIMYHBIX BUJIOB PACTUTEIBHOTO CBIPbS, TAK KaK B HACTOSAILLEE BPEMSI
HOTPEOHOCTh B MEKTHMHE HAMHOIO IPEBOCXOAUT €ro  IPOMBILIUIEHHOE
IIPOU3BOACTBO. MUpPOBOE MPOU3BOACTBO NEKTHHA 33 MOCIEAHUE COCTABISAET 24 ThHIC.
TOH. B TOJ.

BmecTe ¢ Tem BcTaeT HEOOXOAMMOCTH MOBBIIIEHUSI KauecTBa MPOLYKIUH,
yBEJIEUEHUS €€ aCCOPTUMEHTA B CBSI3U C BO3pacarolMMK TpeOOBaHUSIMH HAPOJHOTO
xo3siictBa. Bce Oomnbliyto ocTpary npuoOpeTaeT BOIPOCH IMOUCKAa HOBBIX
CBIPBEBBIX PECYPCOB M pa3pabOTKU OE30TXOJHOTO HKOJIOTHYECKH YHUCTOTO
IIPOU3BOJICTBA MEKTHHA.

HecMoTpst Ha TO, UTO XUMUS M TEXHOJOTUS MEKTHHA JOCTaTOYHO MOJAPOOHO
uzyvyaercsi Oonee 200 ser, H3-3a CIOXHOCTH CTPYKTYpbl W HEOJIPOJIHOCTH
XUMHUYECKOT0 COCTaBa MEKTUHA B PA3JIMYHBIX BUIAX PACTUTEIBHOIO ChIPbSI, @ TAKXKE
U3-3a TPYJAHOCTH BBIJICJICHUS B HAaTUBHOM BHJI€, MHOTHE BOIPOCHI, CBSA3aHHBIE C
YCTAaHOBJICHHMEM 3KCTPAarupoBaHMs, KOHLEHTPUPOBAHUS, OCAXKICHUS U CYIIKH B
3aBUCUMOCTH OT BHJA CbIpbS SIBIIFOTCS B HACTOSIIEE BpEMs aKTyaJbHbIMHU
3aJlayaMu.

Brlmien3noxkeHHbIe  OOCTOSITENIbCTBA  OMPENCISIIOT  HEOOXOJIUMOCTH
UCCJIEIOBAHUM TEXHOJOTUYECKUX IPOLECCOB MOJIYYEHHS] BbICOKOKAYECTBEHHBIX
NEKTHHOBBIX  BEILECTB B 3aBUCUMOCTH OT CIOCOOOB TMOJY4YEHHS W

TCXHOJIOTHYCCKHUX napamMeTpoB, HCIIOJIb3YCMbIX B IIPOLCCCC BLIACIICHUS.
9



Pa3BuTHsS TPOMBINIUICHHOCTH, OCOOCHHO XMMHYECKOW, He()TEXUMUUYECKOH,
(hapMalieBTHUECKOM, aTOMHOM, a TaKKe BCEX OTpaciell MalllMHOCTPOCHUS TIPUBEIIO
K PE3KOMY YXVAIICHUIO IKOJIOTUYECKOl 00CTaHOBKH. C KaXKIIbIM T'OJOM pacTeT
3arpsi3HCHUE OKPYIKAIOMICH CPeIbl Pa3IMYHBIMHU MPOMBIIIICHHBIMA BBHIOPOCAMHU,
BBIXJIOTHBIMM Ta3aMU TPAHCIOPTA, COJACPXKAIIUMH COJIM TSIKEIbIX METAIIOB,
PAIUOHYKIUABl U JAPYTHE€ TOKCUYHBIEC I KUBOTHOTO M PACTUTEIBHOTO MHpPa
BCIILIECTBA.

IlexTuH 00JIamaeT CIOCOOHOCTRLIO CBSI3LIBATL OTH BEIECTBA U BHIBOJMTH HX
n3 opranu3ma. Ha 3ToMm npuHIMIIE OCHOBAHO HCTIIOJIb30BAHUE MEKTHHA B KAYE€CTBE
J00aBKH B pa3IMYHbIC IIPOTYKTHI JICYCOHOT0 U MPOPUIAKTHIECKOT0 HA3HAUCHHUS, a

TAKIKC JJIA U3IrOTOBJICHUS JICKAPCTBCHHBIX CPCACTB.
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HEJIb 1 3AJJAYN NCCJIEJJOBAHUSA

[lenpro HacTOSIIEH MarucTPCKOM JTUCCEPTAIMOHHOW paboThl SBIISLIACH
pa3paboTKa TEXHOJOTHHU TOJYYCHHUS MEKTHHOB W3 Pa3IUYHBIX BUIOB CHIPHs (W3
BBEDKUMKOB SI0JIOKH ¥ BUOTPaJia) Ha OCHOBE KOMILIEKCHOTO M3YYCHUST 0COOCHHOCTEH
(U3UKO-XUMHUUECKUX TTOKa3aTesIeh CyXoro MeKTUHa.
B 3agauu nccnenoBaHus BXOIUIIO:

- BBIJICJICHUE TIEKTUHOBBIC BEIECTBA U3 SOJOYHBIX U BUHOTPAIHBIX BBDKUMOK ;

- TUJPOJIU30BATh MEKTUHOBBIX BEIIECTB METOJOM KHUCIOTHOTO THAPOIU3A U
YCTAaHOBUTH MOHOCAXapUJIHbI COCTaB;
- OmpenenuTh BSA3KOCTH BHHOTPAIAHBIX M SIOJIOYHBIX IIEKTHHOB II0 METOIY
OcBannna;
- YCTaHOBUTH cTpoeHue uzydaembix [1Bc moMombio Metona MK —cniekTpockonuu;
-TIPOBEJICHUE CPABHUTEIBHBIX HCCIEAOBAaHUM (U3UKO-XUMHYECKUX CBOMCTB
MEKTUHOB, BBIJICJICHHBIX U3 MOJYYCHHBIX KOHIEHTPATOB, U MX KAYECTBEHHBIX

XapaKTEepPUCTOK.;
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TJIABA 1. JUTEPATYPHBIN OB30P

1.1.UcTopust neKTuHa

B 1990 r. uccnenoBarenu NEKTHHA MOTJIM OTMETHTH JBYXCOTJIETHE €O
otkpeiTus. B 1790 r. yuensnii Baknen (Vauquelin) Beiaent u3 ppyKkToBOTO COKa
BOZIOPACTBOPUMOE BEIIECTBO, 00JIa/laloliee TIesie00-pa3yromeid CrocOOHOCTHIO.
Yepesz 40 ner bpakonHo (Braconnot) Ha3Baid ero MEKTUHOBOW KHUCIOTOM (OT
rpeueckoro '"pektos"- cBepHyBmmiics, 3acteiBimmii). B 1924 1. CwmoneHckuit
NEPBLIM MPEAMNOJIOXKUI, YTO MEKTHH COCTOUT M3 OCTAaTKOB D-raiakTypoHOBOMU
KHCJIOTBI, COEIMHEHHBIX Yepe3 a-1,4-TIIMKO3UAHYIO CBS3b B OJUMEPHYIO IIEMOUKY.
B 1930 r. Maitep (Meier) u Mapk (Mark) moarBepauiau 3TO MPEIOIOKEHUE,
DKCIEPUMEHTAIIBHO JOKAa3aB CyLIECTBOBAHUE MTOJIMMEPHON MOJIEKYJIBI IIEKTHHA. B
1937 r. Inaiinep (Schneider) u bokk (Bock) BnepBbie ycTaHOBUIIN CTPYKTYPHYIO
bopmyy MEeKTHHA, OJTHAaKO IPOMBIIIEHHOE IIPOU3BOJCTBO
BBICO-KO3TEpU(ULIMPOBAHHOTO NEKTHMHAa Obulo  Hayato Toibko 50, a
HU3KO3-TepUPUIUPOBAHHOTO - 26 JseT Hazal. HeynuBuTenbHO, 4TO NEKTUH
BIIEPBbIE BBIICTWIN U3 (PPYKTOBOIO COKA: 3TO COEIMHEHUE COIEPKUTCS B OOJIBIIOM
KOJIMYECTBE B srojiax, GpykTax, KIyOHsIX U cTeOsax pacTenuil. OH JTIOKaJIM30BaH B
MEPBUYHON KJIETOYHOW CTEHKE BCEX BBICHIMX pacTeHuil. Uepe3 OOKOBbIE IIEMOYKH
NEeKTUH  COEJUMHEH C  BOJOKHAMM  LEUIIOJIO3bl W PSAOM  JAPYTHUX
reTCPONOJINCAXapPUIOB,  KOTOpPbIE  OTHOCATCS K  COCOWHEHUAM  THUIIA
TEeMULEIUTIOIO3bI.

CopepkaHue STOr0 BEUIECTBA B KJIETOYHOM CTEHKE MAaKCHUMAalbHO B
LEHTPaJIbHOM CJIO€, CBA3BIBAIOIIEM KJIETKHM MEXIy coOoil. Momekynbl caxapa
PaMHO3bI, COEAMHEHHBIE C MOJIEKYJIOW MEKTHHA, MPUJAIOT MOJIUMEPHON IEMOYKe
3urzarooOpa3Hbii Buj. Hamuume paMHO3bI B MOJIEKYJIE TEKTHHA 00OCHOBBIBAET €T0
npyroe 6ojee NpaBUIbHOE Ha3BaHUE - paMHOTaJakTypoHaH. [lpyrue HelTpaibHbIe
caxapa - apa0aM, TajlakTaH M KCUJIOTJIIOKaH - 00pa3yroT OOKOBBIEC LIEMOYKH,
COCUHSIONIMECS] C  MOJIEKyJaMu  IeJUToi03bl.  Mopdoorudyeckas U

bu3nonoruyeckas pojib MEKTHHA B PACTEHUAX, KaK CTPYKTYpPHOTO »3JeMEHTa
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KJIETKH, COCTOUT B PEryJIMPOBaHUM BOAHOTO OOMEHA paCTCHHUH.

B 3aBHCHMOCTH OT KOJIMYECTBA 3aMEIICHHBIX KOPOOKCUITBHBIX TPYII MEKTHH
MOXET o0nanaTh pa3auvyHoON creneHblo stepudukamuu. Ecmm Oomee 50%
KOpPOOKCHJIBHBIX ~TPYHI  COAEpPXAaT OCTaTKH METWJIOBOTO CIUPTA,TO  ATO
BBICOKOATepU(DUIIMPOBAHHBIE TIEKTUHBI, €CITU CTeNeHb dTepudukanmu Hike 50% -
HU3KodTepuuimpoBanHple. OHM HMMEIOT pa3HblE MEXaHU3MBI SKEITMPOBAHUS:
niepBbIe 00Pa3yIOT Tl B MPUCYTCTBUH caxapa W KUCIOTHI, IPH 3TOM COJICpPKaHNe
CyXHX BEIIECTB B cpene NODKHO ObiTh He MeHee 50%, a pH 2,8..3,4. Ilpu
OJIMHAKOBBIX YCJIOBUSIX W BBICOKHX TEMIIEPATypaxX BBICOKOITEpH(DUIIMPOBAHHBIE
NEeKTHHBI JKEIHPYIOT OBICTpee, 4YeM HU3KOodTepu]HIUpOoBaHHBIE. Bpems wu
TeMIepaTypa KEITUPOBAHHUS - Ba)KHBIC KpPUTEPHU KadyecTBa

BBICOKOBTepI/I(bI/IHI/IpOBaHHBIX IICKTHHOB.

1.2.CtpoeHusi M CTPYKTYpPbl NMEKTUHOBBIX BElIECTB

[lekTrHBI OHMOMONUMEPHI SBISIIOTCA OOBEKTAMH MHOTOYHUCIICHHBIX HCCIIe-
noBanuil [1-3]. XoTs mexkTuHbl OTKPBITHL Oosiee 200 seT Ha3ad, UX COCTaB U
CTPO€HHME M JI0O HACTOSAILIEr0 BPEMEHW HEIb3sd CUHMTATh OKOHYATEIBHO
YCTaHOBJIEHHbIMU. VIccienoBaHuEe CTPOEHUSI U CTPYKTYPhl NEKTUHA MPEICTABISAET
OOJbIIME TPYIHOCTH BCJIEICTBUE U3MEHEHUS NEKTUHA B MPOLIECCE M3BJICUYCHUS U3
pacTeHul U Jaxke MPU XpaHEHUU U TIEPBUYHOM MepepadOoTKe PACTUTEIBHOTO CHIPbSI,
a TaKXe HAJIM4Yus IPUMECE, COMYTCTBYIOIUX OCHOBHBIM COEITMHEHUSIM.

CornacHo c(hOpMHPOBABIIUMCS K HACTOSIIEMY BPEMEHH MpPEACTaBICHUSM,
MOJIEKYyJla TIEKTUHA COCTOUT TJIABHBIM OOpa3oM W3 OCTaTKOB TaJlaKTYPOHOBOM
kucioThl (GalA). Pamuo3a (Rha) MUHOpHBINM KOMIIOHEHT CKeJleTa MEKTHHA, a JIPY-
rue HeUTpaJIbHBIE caxapa, Takue Kak apabuHosza (Ara), ramakros3a (Gal) u keumosza
(Xyl), oOHapykeHbI B OOKOBBIX IIETAX. Y CTAHOBIJICHO, YTO TUITUYHBIM (PparMeHTOM
ABJISETCSl  Leb W3  HECKOJbKUX coreH eaunun] GalA, cBA3aHHBIX
a-(1—4)-rIMKO3UIHBIMU CBSA3SIMHU U UIMEIOITUX PA3TMYHYIO CTETICHB dTepUUKAITIT
(CD). N3BecTHO, UTO NMEKTHUH 00J1a71a€T CIOCOOHOCThIO 0OPa30BBIBAThH BOJIHBIC TEIIH,

Y 3TO CBOMCTBO IMIMPOKO UCIOJIb3YETCS B MUILEBOW MPOMBILIUIEHHOCTH [ 15].

13



Cpenu MHOTHX OCOOEHHOCTEN CTPOEHUS MEKTUHA HauOOoIbIIee BIUSHUE HA €T0
YKETMPYIOIIME CBOMCTBA OKa3bIBaeT BennunHa CO. B cOOTBETCTBUU C KeNUpyroen
CIOCOOHOCTBIO TMEKTHHBI JENATCA Ha JIBE TPYMIBI BBHICOKOATEpU(PHUIIMPOBAHHEIE,
CIIOCOOHBIE 00PA30BHIBATH T€JIH, U HU3KOATEPUPHUITMPOBAHHBIC, JKEIC00pa3yroIIasi
CIIOCOOHOCTh ~ KOTOPBIX 3HAYUTENbHO Huxke. [lodToMy oOlleHKa CTeneHu
3TepuUKALNU Yy PA3TUYHBIX 00pa31loB MEKTHHA, MTO3BOJISIONIAs KOPPEIUPOBATH €€
C JKEIUPYIOUIMMH CBOWCTBAMU TNIEKTMHA W €ro Telie, M, CJIEHOBATEIbHO,
ONpPENENATh €ro MPUTOJHOCTh I HYXKJ NHUIIEBOM MPOMBINUIEHHOCTH, HUMEET
OOJIBIIYI0 KOMMEPUYECKYIO 3HAYUMOCTb.

CocTtaB U CTpyKTypa NEKTHHOBBIX MOJIUCAXapHUIOB U3 TPAIULIMOHHOTO ChIPbS
MPOJOJKAET OCTaBaThCA MPEAMETOM YIUIYOJIEHHOTO HM3YyYEHHsI C MPUMEHEHUEM
IIMPOKUX BO3MOXKHOCTEM COBPEMEHHBIX METOJOB HCCleNOoBaHusA. IIekTHMHOBBIE
MOJIUCAXapUAbl U WX OTACNbHbIE (PpParMEHTHI JIETKO pasjiaraloTcs B Pe3yJibTare
XUMHUUYECKOTO THAPOJIN3a U IeCTBUS SH3UMOB. [locnenuii cnocod B CUITy CTpOroi
crenuUIHOCTH JIEUCTBUS DH3UMOB CTAHOBUTCS aHATUTHUYECKHUM HHCTPYMEHTOM
IIPU UCCIIEJOBAHUU CTPYKTYPhI IEKTHHOB.

[Ipensioxkena oOmast MoAenb ISl sI0JOYHBIX, HUTPYCOBBIX U CBEKJIOBHYHBIX
MEKTUHOB, XapakTepU3yIOLIUMXCA  uepenyromieiics auHerHod  ("mmaakoit")
(1—4)-ranakTypOoHaHOBOM WENbIO M pa3BeTBIEHHOU ('"'Bonocaroil") o0sacThio,
coziepkaiieil 00JIbIMHCTBO HelTpanbHbiXx CaxapoB. OpUTrHHAIBHBIE TIEKTHHBI U3
ATUX UCTOYHUKOB OTJIMYAIOTCS 110 MOJIEKYJISIPHOU Macce (LUTPYCOBBIN > sI0JIOUHBIN
> CBEKJIOBUYHBII) M COJEPKAHUIO PaMHO3bl (CBEKJIOBHYHBIA > sOJOYHBIA >
HUTPYCOBbIN). M3 3THUX Tpex TUIOB NEKTHUHOB BBIJEIIEH IOMOTrajar0ypoHaH CO
cTeneHsMu  nosmumepuzanuu  72-120, 91-108, 114-138 g si6;1049HOTO,
CBEKJIOBUYHOTI'O M LIUTPYCOBOI'O COOTBETCTBEHHO.

YHuBepcanbHBIN MEKTUH U3 SOJOYHBIX BBDKUMOK, IIUTPYCOBOWM KOXKYPHI H
caxapHON CBEKJbl HMMEET POBHYIO IIMOTajakTypOHOBYIO 001acTb Hapsiay cC
pa3BeTBiIeHHON 00sacThio. [Tocneanss 6orata HEUTpaTbHBIMU caxapaMu, TJIABHBIM
oOpa3oM apaOWHO30M, TaJlaKTO30M M pPaMHO30M. YCTaHOBJEHA pa3IuyHas

YYBCTBHUTCIILHOCTD (J'Ia6I/IJ'IBHOCTB) 0 OTHOHICHHIO K KHCIOTHOMY THAPOJIN3Y
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IIMKO3UIHBIX cBs3el B mekTuHax: (GalA-GalA > GalA-Rha > Rha-GalA > Heit-
pajbHBIM  caxap-HEWTpaibHBIM  caxap), UYTO  TMO3BOJUJIO  BBIJCIHUTH
TOMOTaJIaKTypOHAHOBYIO 00JIaCTh U OIICHUTh €€ MUHUMAIIbHYIO AnuHYy [17].

['oMoranaroyponan moctpoeH ©Oonee yemM wu3 100 mnociaegoBaTesbHO
coeMHEHHbIX A -(1— 4)-ocTaTKOB TallaKI'ypOHOBOW KHUCJIOTHI [36], B KOTOpOH
KOpOOKCWIIbHASI Tpyma B paznmmuHoi crenenn (1o 70%) stepudumnmponBana. B
JIOTIOJTHEHUE K ATOMY IMEKTUH W3 OTIENbHBIX BUAOB PACTCHUU (SI0JIOUYHBIN) HEceT
AlETUIIBHYI0 TPYyHNIly Ha BTOPUYHOM THAPOKCWIBHOM TPYIIIE TaJIAKTYpPOHOBOU
KUCIOTHI [18].

HenaBHrMH HMCCIIETOBaHUSMM, OJHAKO, YCTAHOBIIEHO, YTO OCTAaTKH PaMHO3bI
IPUCYTCTBYIOT M B TOMOTAJIAKTYpOHAHOBOW Tiaakod ooOnactu Onoku GalA
IPUMEPHO B 25 0CTAaTKOB pa3zesieHbl OAHUM ocTaTkoM Rha, 1 npenmnonoxeHo, 4ro
MMEHHO 3TH OCTAaTKU cO3/aroT "metinn" B Mosekyne [42]. pyrue ucciienoBareiu
JIOKa3bIBAIOT, 4YTO OJMH OCTAaTOK pPaMHO3bl MPUXOJUTCA B  TJIAJKOU
roMorajiaktypoHaHoBoii o6sactu Ha 200 monekyn GalA [17].

Hixe MpCaCTaBJICHA 0611121;1 CXEeMa CTPOCHUA IICKTHHA!

ParpeTBneHnag oSaaCTH [nagxan eBpacts
"""""""""""" 1 b |
L )
4 ¢ 42
. A: L 4
ummumum-m:Dtmzuzamubhédcﬁhhdhﬁﬂ)dbhDcu:
L
p GalA + ¢ Gal
1 Me-GalA O Ara
® Rha

Ocoboro BHUMAaHUS 3aCIIyKUBAET COOOIIICHHE 0 CTPOEHUU
rOMOTQJIAKTYPOHAHOBOM 00JIaCTH MEeKTHHA IMUTPYCOBBIX HEe MeHee 40 GalA enunuI
NPUXOJUTCS Ha OJHY MOJIEKYJIy paMmHO3bl. PamHO3a, BXOAsIas B COCTaB
IIIMOTaJIaKTypOHaHa, COCTaBIIsIeT OKoJIo 15% oO1ero ee comepikanusi B MOJIEKYJIe
nektnHa. OcTtanmbHble 85% paMHO3bI BXOJAT B COCTaB Pa3BETBICHHOW YacTH
nektuHa [20].

B paszBerBienHoi ("Bosiocatoi') 4YacTH, CTPYKTypa KOTOPOW H3ydaslach
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O0COOEHHO WHTEHCHMBHO, PAMHO3HBIH OCTATOK MPHUCYTCTBYET B TJaBHOW IemH, a
apaOKHO3a U TaJlaKTO3a B OOKOBBIX IIETISIX, CBSI3AHHBIX CO CKEJIETOM MEKTHUHA IilaB-
HbBIM oOpazom uyepe3 C-4-moyokeHHEe paMHO3bl. PaMHOrajmakTypoHaH U3
TPAAUIMOHHBIX  HCTOYHHMKOB  SIBJISIETCS ~ TE€TEPOTCHHBIM B OTHOIICHHUH
MOJIEKYJIIPHBIX MAcC M cOCTaBa OOKOBBIX Iienel u3 HelTpanbHbix CaxapoB. Ckener
3TOro (hparMeHTa MOJIEKYJIbI MOCTPOEH M3 CBSI3aHHOTO B MOJOXKEHUH 4 OocTaTka a
-D-ranakrypoHOBON KUCJIOTBI U COEIMHEHHOTO C HUM B MOJIOKEHUU 2 OCTaTKa A
-L-paMHO3bI, ¢ UW3MEHSOWIEHCS MOCIEA0BATENbHOCTRI0. OaHAaKo pa3Mmep
OJIMTOMEPOB, U3 KOTOPBIX COCTOUT 3Ta THOCIEAOBATENbHOCTh, HWXE, YEM
MOCTYJUPOBaHHas JyiMHA "BoJjiocaToi" obnactu. MccnenoBanue S TUX OTKIOHEHUH B
PEryJIIPHOCTU PA3BETBJICHUS IPEACTABIISAECT HHTEPEC 111 KOMMEPUECKUX MEKTUHOB,
TaKk Kak Hapsany ¢ BenuuuHOM CO MMEHHO CTPOEHHUE DPAa3BETBICHHOW 00J1acTu
UTpaeT BEAYIIYI0O POJIb B TMPOSIBICHUM (PYHKIIMOHAIBHBIX CBOMCTB 3THUX
MaKpOMOJIEKYJI, 0COOCHHO B resie00pa3oBaHUM.

B pe3ynbrare KUCIOTHOTO THAPOJIM3a PaMHOTAIAKTYpOHAHA TOJIy4eHO OoJiee
nByx (¢pakumid. HeiTtpaneHas OokoBas 1enb OBICTPO TUAPOJIUIYETCA C
00pa30BaHUEM HHU3KOMOJEKYJSIPHBIX OJIMTOMEPOB, & MUHOPHAs, C IMPOMEKYTOU-
HBIMHM 3HAYEHUSIMU MOJIEKYJISIPHOM MacChl, 0OTaTra rajakTypOHOBOM KHCJIOTON H
PaMHO30M.

Jnsi cpaBHEHHMSI CTPOCHHMSI BCEX I[IEKTUHOB U XapaKTEpUCTUKH 3TOU
paMHOTaJaKTypOHAHOBOM (DpaklMKM MPOAYKTHl KHCIOTHOTO THAPOJIH3A U3ydalld
METOJAMH JAHaliu3a, HMOHOOOMEHHOW Xpomatorpaduu, cnekrpockonuu SAMP
caxapHbIX (PparMeHTOB U IPYTUX METOJIOB UX HICHTU(DHUKAIIUY.

[loka3aHo, 4TO (Qpakuusi pamMHOrajJakTypOHaHa COCTaBJi€eHA U3 CEepuu
JUHEHUHBIX TOMOJIOTOB OJIMTOMEPOB CO CTPOTOM TOCJIEA0BATEIBHOCTBIO [4)-
a-D-GalLA-(1—2)- 4Rha (1—], ¢ pamHO30ii Ha peaynupyomieM konie. HanpoTus,
OJINTOMEPBI, TOJYYCHHBIE JEUCTBUEM paMHOTalakTypoHasel [l1], wumeroT
raJlakTYpOHOBYIO KHUCJIOTY Ha PEAYLHPYIOIIEM KOHIIE, & paMHO3a B MX COCTaBe
YaCTUYHO 3aMEHeHa rajgakto3oi. CTeneHb NoJuMepHu3aluy OJIMTOMEPA COCTABIISET

20(10 momropsitomuxcs GalA -Rha eaunui). YcraHoBieHO, YTO B COCTaBe
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106104HOr0 mnekTuHa 78% paMHO3bl BXOAMT B COCTaB IMOJOOHBIX (PParMEeHTOB.
[ToznHee moaTBepk AeHa YHUBEPCATBLHOCTh 3TOr0 (hparMeHTa AJisi BCeX MEKTUHOB.
OnHako ocTasics HEPEIICHHBIM JI0 KOHIIa BOIIPOC O JYIMHE 3TOTO (hparMeHTa, orieHKa
€ro MOXXET OBITh 3aBbIIIEHA B CBSI3M C METOJAMYECKUMHU MOTPEIIHOCTIMU
UCII0JIb30BAaHUEM B KaU€CTBE CTaHIAPTOB INIOOYJSPHBIX MPOTEHUHOB U JEKCTPAHOB.
[TonpoOHO W3YyYE€HO pacHpeneieHue Pa3BETBICHHBIX (PArMEHTOB B Pa3IMUHBIX
NOMYJSUAX TMEKTUHOB B KJIETOYHBIX CTEHKaX pacTeHuid (Iioabl s0JI0K), HX
pa3linyHasl YCTOMYMBOCTh K SH3UMHUHIYLIHMPOBAHHOMY paclajay, NPUCYTCTBUE U
pacnpeneneHre CyObeIMHUI] BO M BHE pa3BETBICHHOM yacTa [12].

W3 mepBUYHBIX KIETOYHBIX CTEHOK psiia PACTEHUU Hapsay C ONHUCAHHBIMHU
BBIIIIE MOJUCAaXapyuJaMi MOHOTAJIAKTYPOHAHOM U pamMHoranakrypoHanoM I (PI'-I)
BbiiesieH pamHoranaktyponan II (PI'-II) [13, 14]. Pamuoranakryponan Il
cocTaBisieT 10 1-8% Macchl KIETOUHBIX CTEHOK pacTeHuil. OH SBIISIETCS TJIABHBIM
pPacTBOPUMBIM  MOJIMCAXAPUJOM  KJIETOK pacTeHu W, B OTJIHYHE OT
rOMOTrajakTypOHaHa U paMHOTaJaKTypoHaHa [, yCTOMYMB K AEHCTBUIO HEKOTOPBIX
HH3UMOB.

Brnepsbie pamHoranatoypoHad I BbIJIENIEH U3 KIIETOUHBIX CTEHOK CMOKOBHUIIBI
(Acer pseudoplatanus) ¢ momortisto rpubHON dHAOTaNaKTypoHassl [15]. Mmerores
cooOmenust o nmpucyrctBun PI'- II B cTrenkax knetok enu Jlyrmaca Pseudotsuga
menziessi [2 ], puca Oryza sative [3], yecHoka Allium cepa [16], GdpykTOB KMBU
Actinidia deliciosa [17], peauca [18], kopueit Bupleurum falcatum [19], nuctheB
Arabidopsis thaliana [43] u Panax ginseng [21], myabsne caxapHoil cBekibl [44],
kpacHoM BuHE [23], s6mounom (Malus domestica), TomaTtHOM (Solanum
licopersicum), mopkoBHOM (Daucus carota) [24] cokax U Ipyrux UCTOYHUKAX.

N3yuenne PI'- II mpoBoaunu He3aBUCHUMBIE IPyNIbl Uccienosarene. beuio
nokazaHo [13], 4TO BBIICICHHBIH M3 KJIETOYHBIX CTEHOK CMOKOBHHIIBI PI'-II
coepKUT 11 pa3auyHBIX MIUKO3WIBHBIX OCTATKOB, BKJIFOYAsl TAKUE PEAKO BCTpe-
yaroIuecs, Kak anuo3a, 3-C-kopOokcH-5-1e30kcu-L-kcuto3a (arepoBast KUCI0Ta),
3-ne3okcu-D-manHo-0kTyN030HO0Bas kuciiota (KJ1O), 3-ne3okcu-D-nukco-

renryiocapoBas  kucinora (HAI'A), a Takke METWIMpPOBaHHbIE caxapa
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2-O-metun-L-dyko3za, 2-0-metun-D-kcunosza. BonabImIMHCTBO TNIMKO3UIHBIX CBSI3EH
u ¢opma xomermr B PI-II, wuckmouas B-D-ramakTypoHOBYIO KHUCIOTY, B
-L-apabunodypanosy, L-apabuHonupaHo3y M OCTaTOK MOJHOCTHIO 3aMEIICHHOMN
paMHO3bl, Takke HeoOblYHbl. HexoTopele W3 TNIHMKO3UMAHBIX ocTaTkoB PI-II
O-aueTunmpoBaHBbI.

Ckener PI'-II mpexacraBnsier coOOM 1EMOYKY IO MEHBIIEH Mepe U3 CeMU
1,4-cBs13aHHBIX

0. -D-ranakTypOHO3WJIBHBIX OCTATKOB, HECYIIYK) YETBIPE OJUrocaxapujia B
O0okoBBIX Hemnsax [25]. HemaBHo Obio mokazaHo, uto PI'-II B KIeTOYHBIX CTEHKaX
pacTeHuM CyIIeCTBYeT B BHUJE AUMEpPA, (PparMEHThl KOTOPOIO KpPOCC-CBSI3aHBI
OopaTHBIM JTUOJ-AUIPUPOM, JOKATU30BAHHBIM Ha OJHOM W3 OCTaTKOB amuo3bl
[26,27].

JlampHENIInEe HUCCIEeI0BaHUs CTPOEHUs NEKTUHOBOro mnosmmcaxapuaa PI'-11
MPOBOJIAIIA C UCIOJIb30BAHUEM METOAOB CEJIEKTUBHOTO KHUCIIOTHOTO THUIPOJIN3A B
COUETAHUU C JECTPYKIIMEH 3HIOW HK30MOJUTANAKTYpOHAa3aMu, UACHTUUKAIUEH
MOHOH OJHrocaxapusioB ¢ nomouipto BOXKX, annonooOMeHHO# XpomaTorpaduu,
MaCC-CIIEKTPOMETPHH.

Xumuueckas (pparMeHTaIus Mo3BoJuja BbIACIUTh U YCTAHOBUTH CTPYKTYPY
YEThIPEX OJUTOTIMKO3UAHBIX OOKOBBIX IIeNel, B YaCTHOCTHU, MTPOAYKTa KUCIOTHOTO
rugposn3a rentacaxapuaa 2 [28]. IlozmHee TmonydeHa  JOMOJIHUTENbHAs
yTOUHEHHass MHQPOpMAIMS O CTPOEHUU (PParMEHTOB MEKTUHOBOTO TOJIMCaxapujia
PI-II. B  pe3ymprare  CENEKTMBHOIO  KUCIOTHOTO  Tuaponu3a  PI'-U
(TpudTOpyKCyCcHast KHCJIOTa) TOJYYHJIA TI0 MEHBIIEH Mepe CeMb JpPYrux
OJINTOCAXApUAOB, CTPYKTYPHO CBA3aHHBIX C TrenTacaxapuaoMm 2. YCTaHOBJIEHA
MOJIHAsl CTPYKTYpa OJHOTO U3 HUX OKTacaxapuja | U yacTUYHbIE CTPYKTYpPbI IECTH
OCTaJIbHBIX OJIMrocaxapuzioB. Kpome TOro, JOCTOBEpPHO JOKa3aHbl MECTa
nokanu3auu O-aleTWIbHBIX TPYIN Ha LEMNsAX renracaxapuia 2 u okracaxapuaa 1.
VYcranoBneHo,, uto ocHoBHOM ckener PI'-II moctpoen Gonee yem m3 11 ocraTkoB
1,4-cBsizanHOM 0 -DramakTtypoHoBo KUCHOTHI [13,].

JlanbHeilmue wuccaeaoBaHUsl MEKTUHOB (PYKTOBBIX COKOB, MOJBEPIHYTHIX
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OPH3UMATHYECKOMY BO3JCHCTBUIO B TMPOIECCE TMOMYYCHUS, TMOATBEPIAWIN
NPaBUIBHOCTD MPEIOKEHHON MOJIEN CTPYKTYPBI, CBI3aHHOW C HAJTUYMEM TEX Ke
MOHOCAaXapUIHBIX OCTATKOB, KOJWYECTBEHHBIM HX COOTHOIICHHUEM U TIOPSIKOM
npucoeaunenusa. CoctraB CaxapoB HCCIEIOBAIIM METOAOM XpomaTorpaduu
uckiouennoro oobema (XMC) na cedaxpuie S-200 [25].

Crpoenne ¢parmentoB PI-II renrtacaxapuga 2 wu  oxracaxapuma 1

MMpEaACTAaBJICHO HUKC:

O-Acetyl
1
o—L-2-MeFucp
! O-Acetyl
v 4
2 3

o-D-Galp—(1- 2}-pf-L-Acef A-(1— 3)P-L-Rhap-(1— 3-D-Api
4

N3yyeHo cTpoeHHe MOAUPUIMPOBAHHONW pa3BETBICHHOM o00MacTu U3
KJIETOYHBIX CTEHOK SIOJIOK TOCJIE€ OMBUICHUS, J€3aleTHINPOBAHUS JAEWCTBUEM
alleTUIIACTEPa3bl U UCTI0Ib30BaHMsI BOZMOXKHOCTEHN XpoMaTorpaduu HCKIFOUEHHOTO
ooveMa (XMC). ObHapyxeHa, BblI€JIEHA U OXapakTepu3oBaHa (pakuus, Ooraras
KCUJIO30M M TaJlaKTypPOHOBOM KHCIJIOTOMW, IJI€ KCUJI03a CBsI3aHAa C TAJIAKTYPOHOBOU
kucinorod B-(1—3)-ces3pro. IloacunTana cTeneHb METWIMPOBAHUS B ITOU
bpakuuu, UMeronas 3HauYeHus nopsaka 39, mpuueM MOKa3aHo, YTO METaJIbHbIE
3GuUpHbIE  TPYNNbl  paclpeiesieHbl MOPOBHY  MEXAYy  3aMEIIEHbIMH U
HE3aMEILEHHBIMH raJla€TypOHOBBIMM ocTaTkamHu [30].

Cpenu u3ydeHHbIX HETPAAUIIMOHHBIX HCTOYHUKOB NIEKTHHA CJIETYET OTMETUTh
cemena ¢uzanuca Nicandra physalodes [31], xopHeit Angelica acutiloba [31],

kopHeir Bupleurum falcatum [31,], nmuctheB sxkeHblieHs Panax ginseng [34] u
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JPYTUX, MHOTHE M3 KOTOPBIX TPAJAUIIMOHHO IIMPOKO MCIHOJIB3YIOTCS B HAPOIAHOM
MenuuuHe Bocroka.

[Tokazano, uto B coctaBe mekTuHOB Angelica acutiloba u Bupleurum falcatum
[31-] mpUCYTCTBYIOT TaKW€ PEAKO BCTpEUAIOIIMEecs caxapa, Kak 2-MeTmwi(dykosa,
2-METWIIKCUJIO3a, amnuo3a, arepoBas Kuciaora. IIeKTMH W3 3TUX HCTOYHUKOB
XapakTepu3yeTcs MOBBIIIEHHBIM coiepKaHUEM dbparmenTa a-D-(
1—4)-ranaktypoHaHa, B COYETAaHUM C MaJbIM COJEpKaHHUEeM (pParMeHToB,
noo0ubIx PI-II. OxapakTepr3oBaHO CTPOCHUE YUaCTKa MOJIEKYJIbI EKTUHOB PT'-1,
YCTOWYHUBOTO K JICMCTBUIO JHAOTAIAKTYPOHA3bl, M TMPEIJIOKEHA CXEMA €ro
CTPOCHUS:

—2)-Rha-(1—4)-GalA-(I—...—4)-[—2)-Rha-(1]—4-GalA-(1—...u...4)—Gal
A-(1-2)-[ »4)-Rha-(1] —....

Cpenan 0cOOEHHOCTEN CTPOEHHUS BBIIECIEHHBIX MEKTUHOBBIX MOJUCAXapUIOB
YKEHBIIICHS, CTPOCHHE KOTOPBIX M3YYEHO MOAPOOHO, CIEITYeT OTMETUTh HAIUYWE
OoJiee JUIMHHOW, YEM y WHBIX paHee HCCIEJOBAaHHBIX IMOJKMCAXapPUAOB, IEMOYKH
HelTpanbHblx CaxapoB, HMHOTO THIA 3aMEIICHUS OTIEIbHBIX CaxapHBIX
¢dparmenTos [34].

B nexktuHOmomoOHBIX apaOMHOTrajakTaHax KpacHOTO BHHA B COCTaBe
YPOHUJHOM  COCTaBIIAIONIEN  YCTAaHOBJIEHO  TOBBIINIEHHOE  COJAEpKaHUE
NTMOKYPOHOBOM KUCHOTHI (3-7%). CnoKHOCTh M3YYEHHS] CTPYKTYPhI MEKTUHOBBIX
MOJIEKYJ TTOATBEPKAAIOT PE3yJIbTaThl UCCIEAOBAHUS MEKTUHA KJIETOYHBIX CTEHOK
TOMAaTOB METOJIOM aTOMHOW MMKPOCKONUU. B Mojekysne mekTuHa oOHapyKeHa
HEOObIYHAs, paHEE€ HE WM3BECTHAs CTPYKTypa Pa3BETBJICHUS, OTIWYAIOMIASCA OT
YCTAaHOBJIICHHOM paHee [0 pe3yjbTaTaM 53H3MMATUYECKOr0  OTIIEIJICHUS
HEUTPaAIbHBIX OOKOBBIX IIETICH U aHaNM3a caXapHbIX equHUIl. OTBETBICHUS UMEIU
mHy oT 30 1o 170 HM M OBUTM OTHOCHTENIBHO JMHEHHBIMHU. B pabote caemana
MOMNBITKA UHTEPIIPETALIMY MPUPOIBI U TIOPSIAKA 00pa30BaHUSI ITUX JJTMHHBIX BETBEH

OOKOBBIX IIENEIl MOJEKYJIbI.
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1.3.3y4eHne MOJIEKYJISIPHO-MACCOBBIX 1 KOH(POPMALMOHHBIX
XaPAKTEePHUCTUK MEKTHUHOBBIX BeleCTB

M3yyeHue TMEKTMHOB KAaK MPUPOJIHBIX BBICOKOIOJIMMEPOB OJHMH U3
3HAUUTEIBHBIX pa3leiOB B CTPYKTYPHBIX HCCIEIOBAaHUSAX, TIAE€ LIMPOKOE
MIPUMEHEHUE HAIUIM TPAJULHOHHBIE METOABbl XHMHUHU BBICOKOMOJIEKYIISIPHBIX
COECTMHEHUM.

N3BecTHO, 4TO MOJIEKYJIsipHAsi Macca, JUCIEPCHOCTDb, a TaKKe CTaOUIIbHOCTh
pacTBOpPOB IMEKTHMHA B 3HAYUTEIBHOW MEpE 3aBUCAT OT MPUPOIAbI U BHIA
NPUMEHSEMOTO JUIsI €r0 M3BJICYEHHUS] 3KCTpPareHTa M CTENEHU TEPMHYECKOro
BO3JcicTBUS Tpu ero mnonydeHuu [37,]. BsizkocTh pa30aBi€HHBIX PacTBOPOB
NEKTHHOB OJlHA W3 BaXXHEUIIUX XapaKTEPUCTUK, TMO3BOJIAIONIAS OLEHUTh
MOJIEKYJISIPHO-MACCOBBIE, PU3NKO-XUMUYECKUE U KOH(DOPMALIMOHHBIE 0COOEHHOCTH
NEKTUHOBBIX MOJMCAXapuI0B. BsA3KOCTh U MJIOTHOCTH pa30aBICHHBIX PAaCTBOPOB
MEKTUHA UCCIIEI0OBAHbI B psife padot [39].

Bucko3nMeTpuYeCKUM METOIOM OIPEENIECHBl XapaKTEpPUCTUYECKHUE BSI3KOCTU
[ti]] XJIONKOBOTO, CBEKJIOBUYHOTO, SOJOYHOTO M JIMMOHHOTO II€KTUHOB,
coctasirsronue 0.6-1.29 [42]. C moMonipro 3TUX ITOKA3aTENEN ONPEAETIEHBI MOJIEKY -
JISIPHBIE MAacChl HEKOTOPBIX MEKTUHOB: cBekioBUYHOro 14000, xmonkosoro 15500,
so6mounoro 37000, Bunorpaauoro 21000, iumonnoro 25800.

HccnenoBaHo BIIMSIHME TEMIEPATYpPhl HAa BSA3KOCTh BOAHBIX PacTBOPOB
MIEKTOBOM KUCJIOTHI U psifia €€ Mpou3BOAHBIX. [ToayueHbl napamMeTpbl akTUBALUU JIJIS
BSI3KOT'O TE€YEHHUSI C YUETOM B3aMMOICHCTBUS MOJUMEP-PAaCTBOPUTEIND [43].

HaamonekynsipHas CTpyKTypa pacTBOPOB pa3iIUYHbIX OOpa3lioB MEKTHUHA
YCTaHOBJIEHA TyTEM HCCIEAOBAHUS CIIEKT pa MYTHOCTH, MTO3BOJISIOLIETO CYJIUTh O
pa3nuuusix B KOH(POPMAIMOHHOM CTPYyKType OHOMOJIMMEpPOB, XapakTepe pa-
CTBOPUMOCTH W HaIM4uU Tenb-ppakuui. OCOOEHHO 3HAYUTENBHO COJEepKaHHUe
MOCJHEAHEN B NMEKTMHOBBIX JKCTPAKTAX M3 XJOMKOBBIX CTBOPOK [42]. Metomom
yIbTPalleHTPU(YTUPOBAHUS ~ YCTAaHOBJIEHA MOJIEKYJISIpHAs OJHOPOAHOCTh U
KAUEeCTBEHHO OILIEHEHA CTEeNEeHb MOJUIUCIEPCHOCTH NEKTUHOB M3 PAa3IUMYHbIX

PACTHUTCIILHBIX UCTOYHUKOB. O6pa3u51 XJIONKOBBIX M SOJOYHBIX IEKTHHOB UMEIOT
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SAPKO BBIPAXKEHHYI0 MOHOJIMCIIEPCHOCTh M  XapaKTEPU3YIOTCA OTCYTCTBHUEM
HU3KOMOJIEKYJISIPHBIX (PpaKIInuid.

[lo pe3ynbTaram CEAMMEHTAIIMOHHBIX KCCIEIOBAaHUN MPOBEACH MOJIHBIM
aHaJIN3 MOJIEKYJISIPHO-MACCOBBIX U KOH(OPMAIIMOHHBIX XapaKTEPUCTUK JTIUMOHHOTO
MEeKTUHA CO cTeneHblo aTtepudukanuu 64.5% u 1.849 an/r [10]. Paccuuransl
MOJIEKYJISIDHBIE ~ MAacChl  pPa3JIMYHBIX CTEHEHEH YCpPEIHEHHS U  CTENEeHb
MOJUUCTIEPCHOCTH: My 2.25x105, M,, =1.47x10° u M z IMy, = 1.53. TIpoBeneHa

KOJIMYECTBEHHAsi OIICHKA THMOKOCTH MaKpOMOJEKYJI JIMMOHHOIO IE€KTHHA,
o]
ycTaHOBIEHBI JumMHA cermenta Kyma (A = 1204 A) u ruapoIdHaAMHYECKUIA

napametrp nenu (d= 11.0+2 E) [44]. UsyuyeHa onThyeckas IUIOTHOCTh paja
0o0pa3lOoB LUTPYCOBBIX NEKTUHOB. YCTaHOBJIEHA MPSIMOJUHENHAs 3aBUCHMOCTb
3Ha4YeHM 3TOro nokasaresns ot koHueHrpauu -COOH B Ouononumepe.

MeTtonoM cBeTopaccesHHs HCCIEIOBaHbl TEHACHIMM K acCOLUMalUUd B
pa30aBJIEHHBIX PACTBOPAX 00Pa310B BEICOKOMETOKEHIIMPOBAHHOTO KOMMEPYECKOTO
JUMOHHOTO TieKTHHa B (hocaTtHoM Oydepe. MoenbHbIe pacueTbl MOITBEPIAUIIH,
YTO a/ICKBATHBIM OINKCAaHUEM O0pa3IlOB MEKTHHA SIBJIAETCS OMMOJAIbHAS CUCTEMA,
COCTOSAIIAsl W3 MOJIEKYJISIPHO-AUCIIEPTUPOBAHHOTO TIJIABHOTO KOMIIOHEHTa U
HEOOJIbIIUX KOJMYECTB YaCTUI] 00Jiee BBICOKOMOJIEKYJIIPHBIX KOMIIOHEHTOB [46].

[IpooikaroTCsl MCCIENOBAaHUS NPOU3BOJIHBIX IEKTMHOB, B YAaCTHOCTH HX
METaJUIONPOU3BOAHBIX, ISl PELICHUs psAAa CTPYKTYPHBIX 3a7ad. XOTs MepBUYHAS
CTPYKTypa MEKTMHA IIMPOKO W3Yy4Y€HAa, BTOPUYHAS, TPETHUYHAs U YETBEPTHUYHAS
CTPYKTYPHI B IeJsX WIK pAaCTBOPAX OKOHYATEIbHO HE YCTAHOBJICHBI.

Kpocc-cBsi3biBaHrE MOJIEKYJT MEKTHUHOB MOHAMU KajblUs UTPaeT OOJIBLIYIO
pOJIb B OpraHu3allMu MOJINCAXAapUJIOB B CTEHKaxX KIETOK pacTeHuil. CTpyKTypa
arperupoBaHHBIX IIETICH OMMUChIBaeTCS MOJENbio "egg-box" [4]. B atoit Mmoxenu co-
€AMHSIEMbIE CETMEHTBl HAXOJATCA HAa OJMHAKOBBIX ILIEMSX W 30HBI CIIAPUBAHMS
oOpa3oBaHbl IEMSAMH TallaKTypOHaHa B 2;-CIHpPadbHOM KoH(popmaruu (aBa
MOHOCAXapUIHBIX OCTATKA HA MOBOPOT crimpain), a moHbl Ca*” pasmernarorcs B
IPOCTPAHCTBE MEXAY COCEIHMMH CIHUPAJIbHBIMH LEMSMH  TOJMCAXapUJIoB,

noJ0o0HO SWIy B pemieTke, o0pa3ys KOMIUIEKCHI C aTOMaMH KHCJIOpOJa
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BcenenctBue 3toro koHdopmamms KpOcC-CBSI3aHHBIX YYaCTKOB II€MHM B TeisX
OTJINYAETCS OT TAKOBOM CBOOOHBIX IIETICH MEKTUHOB B pacTBOpe [5].

C nomompio Metonaa SIMP'’C nokasaHo, 9to CTPyKTypa THAPATHPOBAHHOIO
resisi MOpeicTaBisieT coOOM 2 -cliupaib, B OTIMYHE OT 3-CIUPAIH CyXOro
Ca-IIO/IMranakTypOHaHa , IPHYEM B KOHIEHTPHPOBAHHBIX oOpasmax Ca** mexTara
MOTYT HaOJIFOAAThCS MEPEXO0Ibl OT JUMeEpa 2 -CIUPaIH K OJUIOMepy 31-CIupaIy,
yepe3 MPOMEXKYTOUYHbIE CHUpaIbHbIE arperupoBaHHbie  ¢Gopmbl. Jpyrue
JUBAJICHTHBIE KAaTHOHBI Takke o0paszyroT remu. OgHako KoHpopMmaius eneil B
ATUX reJsiX J0 KOHIIA HE W3yYeHa.

N3BecTHO, 4TO 3(pUpHBIE METaNBbHBIE TPYIIIBI CUIBHO BIUSIOT HAa CBSA3bIBAHUE
WOHOB U TMPOSIBJICHUE TIeNeo0pa3yrolX CBOMCTB. DQUPHBIE TPYIIbl HECYT
OTPUIIATEIBHBIN 3apsii U CTEPUUYECKU 3aTPYAHSIIOT 00pa30oBaHUE arperupoOBaHHBIX
neneil. CreneHb BBIPaKEHHOCTU 3TOro 3(p¢eKTa, a TaKkKe T€OMETpHUsl CBSI3aHHBIX
(parMeHTOB B OCHOBHOM 3aBHUCST OT MPUPOBI (pa3Mepa) KaTUOHA, a TaKKe BHUJA
nexktuHa [13].

Kondopmanuss nenu B 30HE KpPOCC-CBSI3BIBAHMSI HM3Yy4YE€HA C IOMOIIBIO
pa3IUYHBIX METOAOB KPYroBOTO JIUXPOM3Ma, MAaJOYyrjoBOrO paccesHus,
Mmacc-crnekrpometpun, UK-®Oypoe-cnektpockonuu [2]. Pe3yiabTaThel UccienoBaHus
MOCJIETHUM METOJIOM MOATBEPANIN, UTO KOOPAHHALIMS METalla C LEMbIO MEKTUHA
JVMBAJICHTHBIMU KaTHOHAMH Ha [pPUMEpPE I[EKTaTOB M MEKTHUHATOB Kajus
coorBeTcTBYyeT Mojenu "egg—box". Ilo ganmneiMm UK-®ypre, ciaboe
B3auMoeiicTBre Mg*? ¢ mexTaToM Kanus HaGIoAeTCs AaXKe B TOM Clydae, KOra
rens He obpasyerca. Ca”™ u Sr** 06pasyloT MpOUHBIE KOMIUIEKCHI C IIEKTATOM M
HH3KOMETHIMPOBAHHEIM TrekTiHaToM, Ni*t, Cu®*, Zn**, Cd*" u Pb*" ¢ mexrtunatom
mpu CD 59.1 %, a Pb** u Cu”™ gae ¢ BBICOKOITEPUDHUIUPOBAHHBIMU [EKTHHAMH
[15].

Pe3ynprarsl ucciienoBaHus BOJAHBIX paCTBOPOB IIeKTara HaTpus Mmetoaom SIMP
MOATBEPAUIN COBNAJCHUE NPEIJIOKEHHON MOIEIIM BTOPUYHOM CTPYKTYPHI IEKTUHA
C JaHHBIMM, MOJYYEHHBIMU MO THAPOJAMHAMHYECKOW TEOPUU U MOJEKYJISIPHOMY

MOJCJIHUPOBAHUIO. OnrumanbHas MOICIIb MOXCT OBITH OIIMCaHa KakK AHHU30TPOITHAA
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peOopHEeHTallMS JIBYCKIAMYaTOTO CHHUPAIBHOTO CErMeHTa, cojepxkamiero 29
MOHOCAaXapUAHBIX OCTAaTKOB. IIpn 3TOM CpenHsAs akcuanapHas JUIMHA CIUPAIBHOIO
CerMEHTa paBHa 13 HM, YTO MPEBOCXOJHO COrJACyeTcsl CO 3HAYECHHSIMH,
MOJIYYEHHBIMH 10 METOJIy MaJIOYTJIOBOIO PACCESIHUS U MOJEKYJISIPHON MEXaHUKU.
[TonepeuHbIil THAPOIMHAMAYECKUI PaauyC CIIMPAJIBHOIO cermeHTa paseH 0.8 HM,
TOrJ1a KaK KoBajeHTHbIN paanyc 0.4—0.45 uMm. YBenuyeHue ruJpoJMHaMAYECKOrO
paguyca IO OTHOWICHHIO K KOBAJEHTHOMY CBHMJIETEIBCTBYET O IPOTUBOMOHHOU

KOHJICHCAIlMU B MOJJIEPKKY MOJUAIEKIPOIUTHON Teopuu [47].

1.4. UccaenoBanue cTeneHu 3TepupuKannu

Kak yrmomuHanoch BbIIE, aHAJIU3 U OLIEHKA CTENEHHU dTepUu(UKAUU OJUH U3
BOKHEHIIUX D3JIEMEHTOB CTPYKTYPHBIX MCCIIEIOBAaHUNA IIEKTUHOB BCIEICTBUE
TECHOW KOpPPEJSLUU BETMYMHBI 3TOTO MOKa3aTelsl, Hapsily ¢ KOH()pOPMAallMOHHBIMU
OCOOEHHOCTSIMU MOJEKYJIbl, C TreaeoOpa3yloluMi CBOMCTBAMHM IEKTHHOB W,
CJIEIOBATEIbHO, UX IPUTOJHOCTHIO IS HYK]I TUIIEBOM IPOMBIIIJIEHHOCTH.

B nactosiiiee Bpems s onpeneneHuss CO MEKTUHOB Haubosee IIMPOKO
IIPUMEHSIETCA KJIACCUYECKUMM MeToJ TuTpoBaHus [49]. AubrepHaTHBOM €My
SBJIIETCS OTIIEIIJICHHE METaHOJa MyTeM JedTepu(UKalui ¢ TOMOIIbIO SH3UMOB,
o0pabOTKM 1IeNoYaMu WM KHCIOTaMU C MOCIHEAYIOIIHUM  ONpeneIeHUueM
BBIZICJICHHOTO METaHOoJIa XpoMatorpaduaecku [51].

HenaBHo omucaH cnoco0 HMCHONb30BaHUSA XpomaTorpaduu HMCKIHOUYEHHOIO
obbema (XMO) c cuctemMoil ABOMHOTO OMNPEACNICHUS TMOCJIEA0BaTEIbHBIM
MOHMTOPUHIOM pe(pakiuy U MPOBOAUMOCTH JUIsl Lenei onpeaenenuss CO nekTu-
HOB [15]. KonnuecTBo KOpOOKCHIATOB, onpeaeisieMoe Kak mmol KopOOKCHUITBHBIX
IpyII EKTUHA Ha TPAMM IIEKTHHA, PACCYUTBIBAETCS 10 CPABHEHUIO CO CTAaHAAPTOM
U3BECTHBIM coenuHeHueM. C(Crnocod, OJHAaKO, OrpaHHuYeH HEOOXOIUMOCTBIO
NpeIBapUTEILHON OIEHKU COJIEpKaHUsl aHTUAPOTaIaKTYpPOHOBOW KHCJIOTHI B
obpasrie.

[Ipensioxken cnoco® ompeneraeHus: BHYTPUMOJIEKYJSIPHOTO pacipeneneHus

CD, BKIIOYAIONIMI aHamu3 TEKTMHa HWOHOOOMEHHOW Xpomarorpaduei c
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UCIOJIb30BaHuEM Oydepa, ¢ YBEIMYUBAIOIIMMCS TPAIUCHTOM 10 MOHHOW CHIIC |
KoHLleHTparuu. OpHako 3ioupyeMble (Gpakidyd MEeKTUHA TOJUIUCIIEPCHBI T10
otHomienuto Kk CO u, cienoBaTenbHO, pacnpeaeiacHue CO, 3aBUcCsIIEe OT CPETHUX
3HAYCHUH, SBIIICTCS MPUOIU3UTEIHHBIM [2].

N3yyeHa BO3MOKHOCTh MCIOJIb30BaHUs s onpeneiaeHuss CO KanuuispHOTro
anektpodopesza [35], Tem Oonee, YTO TEKTHH, B OTIMYHE OT JAPYTHUX
MOJIUCAXaPUIOB, UMEET B 1eTH 3apsibl U Y D-xpoMo(dOopHbIE TPYIIIbI, YTO AA€T BO3-
MO>KHOCTh MPSIMOTO MCCJEIOBAHUS €ro pacTBOpoB. Meroauka onpenenenus CO
pa3paboTaHa IJis BOJHBIX PAacTBOPOB MMEKTHHA B KoHIeHTpamuu 0.5-5 mr/mi, ¢
ucnosibzoBanueM docdarnoro 6ydepa (pH 7.0) u YD-nerekropa (192 um). B atom
HKCIIPECCHOM METOJI€ KOJIMYECTBEHHOI'O aHaju3a MCHOJb3YeTCs JIMHEHHas
3aBUCUMOCTH MEXKIY AJIEKTPOPOPETHUECKOIN MOJBIKHOCTBIO U CPETHUM 3aps/IoM
Ha OCTaTOK MOHOCaxapuja, paccuuTaHHbiM kak z = -(100—CD3)/100. s
(UMKCHUPOBAHHOIO 3apsiia HE HailIeHa 3aBUCUMOCTb 3JIEKTPO()OpPETHUECKOM
MOABUKHOCTH OT BHYTPUMOJIEKYJISIPHOTO PaCIpeaeIeHUs 3apsa0B.

Crnioco06 onpenenenus CO MeKTUHA ¢ MOMOIIBIO KaWJUIIPHOTO JIeKTpodopesa
onpoOOBaH Ha psle €ro oOpasloB, OTIMYAIOIIMXCA CTPOCHHEM M COJEpKAHHEM
HelTpansHbix CaxapoB [42]. B kauecTBe cTaHjapTa HCMOJIb30BaH JIMMOHHBIN
MEKTHH co Cco 31.1-75.8%. [lokazana  BO3MOXKHOCTh OLICHKH
BHYTPUMOJIEKYJISIpHOro pacrpeneneHuss COD HENoCcpeACTBEHHO IO XapakTepy
nukoB. HezaBuCHMO OT THNA MCCIEAYEMBIX MEKTUHOB (IIUTPYCOBBINA, SOJIOUYHBIM,
CBEKJIOBUYHBIN), oTiuuaromuxcsi CO u comepxkaHueM HeuTpaibHbix (Caxapos,
MOJIYYEHO XOpOUIEE COBIMAJCHUE C PE3yJbTaTaMH TUTPOBAHUSA, & TAKKE PE3YJib-
tataMmu MMOX u XUO. IlpeumymiectBo MeToAa mepes XpomaTrorpapuiyecKuMu
MpoCTOTa H OdKcHpeccHocTh. OtmedeHo, dyto omnpenencHue CD  crmocobom
KamUIIPHOTO 3JIeKTpodope3a 3aHuMaeT He OoJjiee 2 4, BKIIIOYAs MOATOTOBKY
oOpa3uoB u kanudpoBanue, Toraa kak Meroasl XMO nu MOX TpeOyroT He MeHee

JIBYX JTHEMH.
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1.5. Cnoco0b1 mostyyeHust NEKTHHOB

3HAYUTENBHBIN NPAKTUYECKUN UHTEPEC MPECTABISIOT padOThl 1O Crocobam
NOJIy4EHUS] U OYMCTKM NEeKTHHOB. HecmoTps Ha pa3padOTKy COBPEMEHHBIX
MEMOpaHHBIX TEXHOJOTHA M BBIPAKEHHOE CTPEMJICHUE KPYNHEHIIMX MpPOU3-
BOAUTEJIEH NEKTHHA K IOJYYCHHIO BBICOKOOYHMILIEHHBIX €ro KOHIIEHTPATOB C
MOMOILbI0 MEMOpPaHHON TEXHUKHU [6], psa BapHAHTOB TPaJAMLMOHHBIX METOOB
BBIZICJICHUS] M OYMCTKM IIEKTHHOB BCE €LIE IPOJOJDKAET OCTaBaThCA MPEIMETOM
MCCJIEIOBAHMSI, COBEPILICHCTBOBAHUS U NaTEHTOBaHUsA. OUEBUAHO, 3TO OOBSICHAETCS
OrpaHUYEHHON JTOCTYNMHOCTBIO YIOMSIHYTONM MEMOpaHHOW TEXHUKHU U, BO3MOXKHO,
OTCYTCTBHEM IMOTPEOHOCTU MPAKTUYECKOTO NMPUMEHEHUS MEKTHHA CTOJIb BBICOKOM
CTENIEHU OYMCTKH.

Gupma "Munyoucu poavien K.K " (Smonust) mpomoipkaer wucciegoBaHHUe
OKCTPAKIIMK TEKTHHA W3 S0JOYIBIX BBDKUMOK PacTBOPOM oOpTodhochopHOit
KUCJIOTBl C TOCJIEAYIOIIMM HarpeBaHUEM CMECH U OTJEJICHUEM MEKTHHOBOTO
skcTpakTa. [locie ynanenus u3 3KkCTpakTa TBEpAbIX BEIIECTB POU3BEICHA OUHCTKA
MEKTHHA C UCIIOJb30BaHUEM KaTHOHOOOMEHHBIX 1 aHHOHOOOMEHHBIX cMOJT [45].

B 3aBucuMocTH OT XKelaeMOro KOMILIEKCAa CBOMCTB MOJIy4aeMOIo TMEKTHHA
PaCTUTENBHOE ChIPHE MOIBEPTatOT MpeBaApUTEILHOM 00padoTke >0.1 H. pacTBOpOM
KHUCJIOTHI B KOJIMYECTBE, MEHBIIIEM MACChl PACTUTENIHLHOTO ChIpha. B mporiecce Takon
00pabOTKH MPOUCXOIUT YACTUYHOE IEMETOKCHIMPOBAHUE TIEKTHHA, TIOCIIEYIOIIee
U3BJICYCHUE KOTOPOrO TMPOBOASAT TAaKXKE PACTBOPOM KHUCIOTHI YKa3aHHOMU
KOHIIEHTpaluu [7].

B 3aBucumocTH OT coOCTaBa IIEKTMHOBOIO JKCTPaKTa W3 Pa3JIMYHbBIX
HMCTOYHUKOB MCIOJIb30BaHbI CIEAYIONINE BAPUAHTHI CIIOCOOOB OUMCTKHU:

OUYMCTKA MEKTUHA U3 BOJHOIO AKCTPAKTA MYyTEM OCAXKICHUS U3 HErO MEKTUHA
JeUcTBUEM KUCIOTHI B KOHIeHTpauu 0.05-1.0 H. uiau cMelMBaroIerocs: ¢ BOJA0U
OPraHUYEeCKOTO PACTBOPUTENS B CMECH C KUCIOTOM [32];

UCIIOJIb30BaHUE TBEPJbIX MATEPUANIOB THUIIA MEPIUTA, LEJUIIOJIO3bl U APYTUX

COpOUPYIOIIUX HMHTPEIUCHTOB JUIsi OOJIErYeHHs] OCBETJIICHUS W (DUIbTpOBaHUS

NEKTUHOBOI'O AKCTPAKTA € aJCOPOIMENl MEJIKMX YacCTHI] SKCTPAKTa. DTH BEIIECTBA

26



J00aBJISIIOT K MEKTUHOBOMY 3KCTpakTy B kKonudectse 100 r Ha 30-200r nocnenuero,
MPECCYIOT, OTHAENSAIOT HEPACTBOPUMBIA MPOAYKT, KUAKYIO YacThb OCBETISIOT
OOBIYHBIM CITOCOOOM, MOCTIE YeTo PUIBTPYIOT TOBTOPHO [17];

O6paboTKa MEKTUHCOAEPIKAIIETO ChIPhsl COEUHEHUSIMU I1IET0YHO3EMEIIBHOTO
MEeTajuila B YCIOBUSAX, CIOCOOCTBYIOUIMX  IMPOTEKAHUIO  XUMHUYECKOTO
B3aumozeiicteus. [locne pasmeneHus mpoAykuud Ha (Qpakuuud, B Pa3IAYHOU
CTENIEHU OOOralleHHbIe TEKTUHOM, IIEJIOYHO3EMENbHBIA KAaTHOH B IEKTaTax
3aMelaloT Ha BOAOPOJ MmyTeM noHooOMeHa. [locne ynanenus u3 gppakuuu BOJIbI
MOJTy4al0T CyXOM MPOIYKT C BHICOKOW CTAOMIBHOCTBIO MU XpaHeHuu [44];

Hcnonb3oBanue cnocoOHOCTH 00pa30BbIBATH MEKTATHI MPU B3aUMOICHCTBUU C
npyrumu uoHamu MeramwioB (A1°, Cu®™, Fe ** ®") mns ycosepmencrBoBanus
crioco6a ounctku nektuHa. Ocanku nekrtatoB Al, Cu, unu Fe, monyueHHsie 00-
pabOTKOM MEKTUHOBOT'O SKCTPAKTa paCTBOPAMH COJIEH 3TUX METAJIOB, TIPOMBIBAIOT
CMEChIO CJ1abOro pacTBOpa CEPHOM KHUCIOTHl M OPraHUYECKUMHU PACTBOPUTEIISIMHU
0e3 pacTBOopeHUst 0caakoB. OUUIIEHHBIN 0CAOK MEKTHHA OTACISIOT. M3 Kuciaoro
MIPOMBIBHOTO PAacTBOpPa OCAXKICHUEM THIPOKCUIAMU KaIbIUs WU Oapusi MOJTy4aroT
JOTIOJTHUTENIBHBIC KOJWYECTBA MEKTATOB KalbIlUsi W Oapus, W3 KOTOPHIX MEKTUH
BBIICJISIFOT ICUCTBUEM KHUCIIOT U OPTaHUUYECKUX PACTBOPUTETICH .

M3ydeHa OKCTpakmusl  TMEKTHHOBBIX  BEIIECTB M3  OTHICTYIICHHBIX,
00e3KHpEeHHBIX U 00padoTaHHBIX 80% 3TaHOIOM CEMSIH parica ¢ IeJIbI0 H3yUeHHUs
BIUSHUAS Ha OTOT MPOIECC MPHUPOABI SKCTPATUPYIOIMIMX areHTOB, B KadeCTBE
KOTOPBIX MCIOJIb30BAaHbI IUKJIOrekcan tpaHc-1,2-quamMmun-N,N,N',N' -TreTpaanerar
(IATA), anteratusiit wm docdatHsiil 6ydepsl; pH axcTparupyroriero pactsopa u
€ro MOHHOM CHJIBI.

DKCTpaKT TOJBEpPraloT IMocieayromed o0padoTke pacTBOpoM KapOoHaTa
Hatpus. [Ipu sTom Hanbonbmuii BbIXo ] nekTuHa mnoxydeH npu pH 6.5 ¢ [IJITA, a
MEeKTUH, W3BJICYCHHBIN B 3TaK YCJIOBUSAX, UMEET OOJbIIee COJepKaHUE YPOHOBBIX
KHUCJIOT U HAMMEHEE Pa3BETBICHHYIO BapUallMi0 OCHOBHOM 1ienu [45].

ATBTEpHATUBHBIM HCTOYHHKOM ITEKTHHOBBIX BEIIECTB MOXKET CIYKHUTH JKOM

IIJIOAOB IIHUITIOBHUKA, OCTaIOIHI/II\/’ICSI MOCJIC IOJYYCHHUA KapOTOJWHAa MW Macja
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munoBHUKa. [Tokazano, 4to miiojs! munoBHuKa uriauctoro (Rosa acicularis Lindl),
MIPOU3PACTAIONIETO HA TEPPUTOPUM peCcIyOsIMKU Xakacuu, coaepxkar 5,5 — 6,0 %
MEKTUHOBBIX BEIIECTB.

[lexTuH, BBIACICHHBIN U3 )KOMa MJIOJOB IIMIOBHUKA, HE UMEs TOCTOPOHHETO
BKyca M 3amaxa, o0ijazan Xopolled >KeIupyromeid CrnocoOHOCThIO, CpeaHei
CTEMEHbI0 METOKCUJIMPOBAHUS, XOPOIIUMU OPTraHOJENTUUYECKUMHU TMOKA3aTeNsIMHU,
HEO0OXOAMMBIMHU JIsI UILIEBOTO MEKTUHA.

KpoMe Toro, BO3MOXKHO MOJTYy4YE€HHE MEKTUHOBBIX BEIIECTB U3 BEre€TaTUBHOMN
gyactu Rosa acicularis. YHuYTOXXaemble B pesynbTrare pyOoOK yxoia, moOeru
IIMITIOBHHUKA UTJIMCTOTO COJIEPkKAT OK0JI0 4 % MEeKTUHA Ha CyXoe BewecTBo. [IekTuH
M3 BEreTaTUBHOM YacTH IIWIIOBHMKA 0O0JagaeT XOpolled pacTBOPUMOCTHIO,
XOPOIIUMH  KEJIUPYIOIUIUMU  CBOMCTBAMHU,  YIOBJIETBOpSET  TpeOOBaHUEM,
NPEABABIAEMbIM Ha IPEANPUITUAX TUIIEBBIX TIPOU3BOJCTB.

N3yueH mporecc IKCTPAKIMU MEKTUHA U3 KOXYpPbl aneIbCUHOB KHUCIOTHBIM
THIPOJIU30M, UCCIIEIOBAHO BIMSHUE TEMIIEpaTyphl, BpeMeHH, pH 1 Heo6Xo1umMoro
o0beMa KUAKOCTH IJisi SKCTPAKLUMH. YCTAHOBJIEHO, YTO TOJBKO TeMIepaTypa
OKa3bIBAET BIMSHUE HA CTATUCTUUECKU 3HAUMMBIEC TIOKa3aTeIu mpoiiecca [46].

B Uncturyre xumun u ¢pusuku nommumepoB AH PY3 co3gansl TexHomoruu
MOJYyYeHUs] TMEKTUHOB W3  OTXOJIOB  ILUTPYCOBBIX, MpeaycMaTpUBaroIre
THIPOJIU3-IKCTPAKIIUIO ChIPhs pa30aBIICHHON COJISTHOM KUCTIOTOM, OT/AETIEHUE IKCT-
pakTta: (QuIbTpoBaHWE, HEUTpaAIU3AIUI0, OCAKJICHUE TIEKTUHA JIEHCTBUEM
ATUI0BOTO crupTa. C 1eNIbI0 MOJyYeHHUs BBICOKOATEPUDUITMPOBAHHOTIO MEKTHHA,
MOBBIIIEHUS BBIXOAA M KayeCTBa LIEJIEBOTO MPOAYKTa THAPOJIN3-3KCTPAKIIMIO MTPO-
BogAT 0.05-0.1% pacTBOpoM COJITHOWM KHCIOTHI mpu HarpeBanuu a0 81-87°C,
npuyYeM KHUCIOTY BBOAAT BHavase B konuuecte 0.42-0.5 oT 001ero KojamuecTsa ¢
BBIJICP)KKON peakinoHHOM Macchl 10 50-80 MuH, 3aTeM MOCJIEA0BATEIBHO BBOJST
1o 0.2-0.3 gacTu oT 00IIEro KoJU4YecTBa COMSIHON KUCIIOTHI C BBIAEPKKOH 110 35-40
MuH . C 1eNIbI0 MOMyYeHUs IeKTHHA, 00J1a1al01Iero 0aKTepUIMIHON aKTHBHOCTBIO,
OTXOIbl ~ UUTPYCOBBIX  MPEABapUTENHbHO  00padaThiBalOT  MapoM, a

ruApoau3-3kcTpakuuio nposoadt npu pH 1.0-1.5, remnepatype 92-96°C B TeueHune
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2.5-3.0 4 mpu rugpomosyne 1:10-1:12. Pemas 3amaqy mosrydeHus IEKTHHA OoJiee
BBICOKOT'0 KAaueCTBa CO CHM)KEHHOW aJNIEpr€HHOCTBIO, IPEABAPUTEIBLHO MPOBOISAT
OTTOHKY 3(UPHBIX Macell M3 OTXOJIOB IUTPYCOBBIX, HUCIIOIB3YEMBIX B KadeCTBE
ceipbsi, ipu Temmeparype 110- 120°C, a ruaposiu3-3KCTPaKIUMIO TPOBOMAST B
teuenue 1.5-2.0 9.

N3ydyensl xumudeckue u (U3MUECKHE CBOMCTBA TEKTHWHA, TOJYYCHHOTO W3
Satsuva mandarine, KUCIOTHOM AKCTpaKIMEH MO JaBJICHUEM C UCIIOIb30BAHUEM B
KaueCTBE JKCTpareHTa pacTBOopa OKcajaTa aMMOHHUSA. JTO TMO3BOJIWIO MOJYYUTh
IIEKTUH C HAaWMEHbLIEH MOJIEKYJSIPHOM MAcCOM, HU3KAM COACPKAHUEM
raJlakKTyPOHOBOM KHUCIIOTHI U METOKCUJIBHBIX TPYIII .

DTOT K€ DJKCTpareHT UCIHOJb30BaH [JIi  M3BJICUCHHS  TEKTUHOBBIX
noyiucaxapunoB u3 pacrenuss Lemna minor. M3BieueHo yeThipe mojmcaxapujia
[1C-1, TIC-2, TIC-3 u IIC-4 c MONEKYyJIspHBIMA MacCaMu COOTBETCTBEHHO
50200-75400, 18800-99700, 24200-50000 u 6170-16300. Ycranosneno, uro [1C-2
COJIEPKUT TaJIAKTYPOHOBYIO KHUCIIOTY, aluo3y, KCUJI03y, apaOWHO3y U paMHO3Y,
torga kak [IC-4 ramakTypoHOBYIO KUCIIOTY, anuo3y U kcuino3y. B cocrase [1C-2
OMpeIeSICHbl HEe3HAYUTEIbHbIE KOJUYeCTBa (PYKTO3bI, MAHHO3BI M TJIOKO3bI, a
[1C-4 pamHO3bI, (GPYKTO3bI, apaOMHO3bI, MaHHO3bI M TIIIOKO3bl. PaHee B
pPaCTUTENIbHBIX MCTOYHMKAX HE HaWJIeHbl MEKTUuHbI, nonooHbie [1C-4, co cTob
BBICOKMM COJIEpKAHUEM TaJIaKTypOHOBOW KHCJIOTHI (HEe MeHee 96%) u HU3KON
CTeNeHbIo ATepuduKanuu [47].

HccnenoBan MpoIecc JKCTPAKIMU MEKTUHOB M3 M3MEJIbYEHHOU KOXYPhI
s0JI0K, JIMIMOHOB U alelIbCHHOB IIOCJE TMpeBapUTEIbHON O00pabOTKH B IIOJIE
cBepXxBbICOKOM 4acToThl (2450 MI'n, mommuocte 0.5 kB). Takas oOpabotka
oOecrieuniia BRICOKUN BBIXOJ] MacChl IEKTUHA. BBIZIeICHHBIA TIEKTUH UMeEeT OoJee
BBICOKYIO CTCTEeHb OJTepUPUKANUA M TPOYHOCTH TEIsl TO CPABHEHUIO C
KOHTPOJIbHBIMU OOpa3uaMu. D(PQeKkT BOIHOBOrO HarpeBa 3aBUCUT W OT BHUJA
MCXOJHOTO ChIPhS. BBIXOJ1 M KAUECTBO MEKTUHA 3aBUCST OT CTEIICHU JIE3UHTErpalluu
pPaCTUTENIBHOM TKaHU U THAPOJIN3a MPOTONEKTHHA, a TAKKE CKOPOCTH MHAKTUBALIUU

NEKTOJIUTHYECKUX (PEPMEHTOB B ChIPhE. OTH BBIBOJABI MOJITBEPKACHBI IPHU
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NPOBEJCHUH TMPOLIECCOB IKCTPAKIMU HA MOJEIBHBIX COCAMHEHUAX. Pe3ynbTaTsl
UCCJIEIOBAHUSI MOTYT TOCIY>KUTh OCHOBOM JUIsl YJIYYIIEHUS KayecTBa NEKTHHA,
MPOU3BOJUMOTO MO MPUMEHSIEMBIM TEXHOJOTHUSAM. 3aroTOBISIEMOE BIPOK CHIPHE
MO>KET OBITh TIOJIBEPTHYTO BOJIHOBOK 00pabOTKE mepe] BHICYIITUBAHUEM.

[lekTrH XOpoIlEro KauyecTBa M C BBICOKMM BBIXOJIOM BBIJIEJIEH BMECTE C
MUTMEHTaMU U3 KOXKYpbl O€IOro BHHOTpaJa C UCHOJIB30BAHUEM TPATUIIMOHHON
MOCJIEIOBATEILHOCTH OMNEPAIMil SKCTPAKIMU CBHIPbS B YCJIOBHUSX HarpeBa, KOH-
HEHTPUPOBAHUS, (GUIBTPALIUU U OCaXIeHUs cnupToM. OOGeciBeYNBaHUE MEKTHHA C
OCBOOOXXJICHHEM OT KPaCUTEIs POU3BOIUTCS 00paboTKOM arieToHoM [49].

HccnenoBan mpouecc  Teneo0pa3oBaHHsl  BBICOKOMETOKCHUIMPOBAHHOTO
NEKTUHA, MHIYIIMPOBAHHOTO BBICOKHM JaBieHHeM. M3ydeHa cTpykTypa 00pasioB
reyis U CTabMIBHOCTh MEXMOJIEKYISIpHBIX cril DSCrepmudeckum metonoM. [lo-
Ka3aHo, YTO Ha reacoOpa30BaHUE BHICOKOMETOKCUIMPOBAHHOTO MEKTHUHA JaBJICHUE
U TEeMIlepaTypa OKa3blBalOT CHUHEprernyeckoe BoszaeiictBue. Hauboiee
YCTOMYMBBIA M TPOYHBIM Tenb oOpasyercs mnpu ngainenun 3.6-3.9 arwm,

KOHIeHTpanuu nexktuHa 1.5% u temneparype 43-45° C .

1.6. buosioruyeckasi AKTUBHOCTb NMEKTUHOB

[[Iupoko pacmpocTpaHEHHBIE B TPHUPOJAE TEKTHHOBBIC BEIECTBA HIPAIOT
BOKHYIO (PU3MOJOTHYECKYIO POJIb B JKU3HEACATEIBHOCTU PACTCHUM, BBIMOIHSS
(GyHKUHMHA CTPYKTYpoOOpa3oBaHHs, MOHHOTO M BOJHOTO OOMEHa. SIBissCh He-
OOXOMMBIMH  DJICMEHTAMH TUTAHUS, OTH COCIUHEHUS TPOSIBISIOT TaKKe
pa3zHOOOpa3Hy0 OMOJIOTHYECKYIO aKTUBHOCTD, OJIArOTBOPHO BIIMSS Ha META0O0IM3M
y 4eJIOBEKa U KUBOTHBIX.

[Tocnennue ro/ibl XapakKTepru3yrTCs OOJIBITUM 00BEMOM IKCIIEPUMEHTATBLHBIX
u KJIIMHUYECKUX UCCIIEIOBAaHUIM B obnactu bapmakogoruu u
METUKO-OMOJIOTHYECKOTO ACHCTBUSA NEKTUHOB. [IInpoko M3ydeHa ux CrocOOHOCTh
BBIBOJUTh M3 OpraHu3Ma TOKCHYECKHE COEAMHEHUS, B YaCTHOCTH, CBSI3bIBAThH
KaTHOHBI TIOJIMBAJICHTHBIX METAJJIOB, B CHJIYy YE€TrO BBICOKOATEPH(PHUITUPOBAHHBIC,

HanlpyuMEp LUTPYCOBLIC, IICKTUHBLI MOTYT OBITh HMCHOJB30BAaHbI B KAaudeCTBE
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npo(UIAKTHYECKOTO0 CpeACTBa Ui paboTaloIMX B YCIOBUSX BBICOKOTO
3arpsiI3HEHUS U HKOJIOTUYECKOTo Hebsarononyuns. [IposBiiss cBoiicTBa MUILEBBIX
BOJIOKOH, IEKTHUHBI yIIy4IIaIOT MOTOPUKY JKETYJOUHO-KUIIIEYHOTO TPAKTa, U3MEHSIS
XapaKkTep BCAChIBaHUSl MHTATEIbHBIX BEUIECTB W TMpPUMeEcEil, CHnocoOCTBYs
HOpMaiM3aluy OOMEHa BEIECTB, NMOHMKEHUIO YPOBHS XOJECTEpUHA B KPOBH,
YIY4IIEHUIO €ro MeTadoyiu3Ma B TEYEHHU, CHIKEHHIO MPOIECCOB MEPEKUCHOTO
OKHCJIEHUS TUNUA0B]. B skcneprMeHTax Ha KMBOTHBIX MMOKa3aHa 3(PPEKTUBHOCTD
CHIDKEHUS JTUMOHHBIM TEKTHHOM TIIOKO3bl B KpOBM M miasme. He BbI3bIBaeT
coMHeHus1 3G (HEeKTUBHOCT MEKTUHOB B JICUCHUU Auapeu y aereit [50].

Haubonee LIEHHBIM CBOWMCTBOM NEKTUHOB pEICTaBISIeTCS
AHTHKAHIICPOTCHHOE W/WIIM aHTUMETACTaTUYECKOE JEWCTBHME, BBHISIBICHHOE Ha
npuMepe sS0JI0YHOTO MEKTHHA B SKCIEPUMEHTAIbHBIX MOJEISIX KapLUUHOTE€HEe3nca
KUILIEYHUKA U METacTa3oB IedeHu . B SlmoHMM 3amaTeHTOBAHO HCIIOJIb30BaHME
METOKCHJINPOBAHHOTO SIOJIOYHOTO MEKTHHA [Tl ICYCHHS paKa KUIICYHUKA .

B skcnepuMeHTax Ha XUBOTHBIX OOHApyXeHa CIHOCOOHOCTh TOPMOKEHMSI
METAcTa30B IEPBUYHON OMyXOJM MPOAYKTaMU (parMEHTAIlM  MOJIEKYJIbI
uutpycoBoro nektuHa B Buge 0.1% pactBopa. ®Dparmentanus (Hapsaay c
JEMETOKCUJIUPOBAHUEM) OCYILECTBISETCS IyTEM MOMNEPEMEHHOTO BO3AEUCTBUSA
pacTBOpamMM €KOTO HaTpa W COJSTHOW KHCIOTHI ¢ MOCIEAYIONINM qoBeaeHneM pH
10 6.3. CpenHssi MOJICKYJIIpHas Macca MOJy4YeHHbIX (parMeHToB cocTamiseT 10
k/[. B oTiinume oT KOHTPOJIS MPU KCTIOIB30BAaHUH JAHHOTO MIpernapaTa He OTMEUEHO
pocTa METacTasoB.

HccnenoBaHo nelcTBUE LUTPYCOBOrO MeKTWHA U pH-MoauduimpoBaHHOTO
IIUTPYCOBOTO TIEKTHHA HA CBOWMCTBA CBSA3AHHBIX C TaJI€CTUHOM-3 KIETOK MEIaHOMBI.
MoauuuupoBaHHbIM IUTPYCOBBIM NMEKTUH MHTHOUpyeT aare3uto B16-F1 knerok
MeEJIaHOMBI K JAMUHUHY U UX TOMOTHUITHYIO accoruanuto [52].

OOpaiaer Ha ce0s BHUMAaHKUE UCIIOIb30BaHKE NEKTHUHA B KAU€CTBE MATPUIIBI
HOCUTENS Ui OWMOJOTMYECKH AaKTUBHBIX KOMIIOHEHTOB WM JIEKAPCTBEHHBIX
npernapaToB. K TakoBBIM OTHOCATCS TPOAYKTHI B3aUMOJICHCTBHUS IIMTPYCOBOTO

INEKTHHa C QaHTUI'CJIIBMHUHTHBIMU IIpCliapaTaMn . I/I3yqua I/IMMO6I/IJ'H/I3aI_II/I$I
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W30HMA3MU/Ia Ha TIEKTUHOBBIX BEIIECTBAaX, MOKA3aHO, YTO MPOAYKT 001amaer Oosee
BBICOKOM TyOEpKyJIOCTaTUYECKONM aKTHUBHOCTBIO IO CpPAaBHEHUIO C YHCTHIM
W30HUA3UJIOM. [lepcrieKTUBHO TaKXKe HCIIOJIb30BaHUE XUMHYECKU
MOAU(UITMPOBAHHBIX TMEKTUHOB B  KAaueCTBE HOCHUTENICH JICKApPCTBEHHBIX
npenaparoB s JiedeHust kumieynuka [23]. DddextuBeH ans 3THX Lened
KpPOCC-CBSI3aHHBIN IIEKTHH, MEHEE PACTBOPUMBIN U MEHEE NTOABEPKEHHBIN Jerpaia-
IAA B OpraHU3MeE, KOTOpPBIA PEKOMEHIIOBAH [UJIsi HAIPABICHHOTO BBEACHUS
JIEKAQpCTBEHHBIX  BEIIECTB B  JKEIYJOYHO-KUIIECYHBI TpakT , a Takke
KaJbIIUM-TIEKTUHATHBIN Telb [26].

Takum 00pa3oMm, TpeABapUTEIbHBIN aHAIU3 JIOCTYMHOW UHMOpMAIUu
MOCJIEAHUX JIET B 00JIaCTU XUMUU, TEXHOJIOTUH, CBOUCTB U MPUMEHEHHUSI IEKTUHOB
MO3BOJISIET CENaTh BBIBOJ, YTO HUCCIEAOBAHUS B 3TOM OOJACTH MO-TPEKHEMY HE
yTpaTWIM  CBOEM  aKTyaJbHOCTH. [[upokue BO3MOKHOCTH  HOBBIX
BBICOKOUH(OpMATUBHBIX XpomaTorpaduueckux mMetoqoB (XMO, BOXKX, AOX),
SAMP, SAMP 13C, MAacCC-CIEKTPOCKOINHU, aTOMHOW MHUKPOCKOIINH, KaIllMJUISIPHOTO
anekTpodopesa U IPyrux Mo3BOJIUIN BBISIBUTh HOBBIE, HEOCTYIHBIC PAHEE JIeTANIN
CTPYKTYPHI ¥ POCTPAHCTBEHHOTO CTPOCHUS MIEKTUHOB U UX MPOU3BOAHBIX. Mcxoms
13 3TOTO MOKHO T10JIaraTh, YTO UHTEPECHI UCCIIEI0OBATEIIEH IEKTUHOB MO-MPEKHEMY
COCPEIOTOYEHBI Ha YIiyOJIGHUH 3HAHUN O MX CTPOCHUHU U (PU3UKO-XUMHYECKUX
CBOWCTBAX.

B HOBBIX BapuaHTax CIOCOOOB MOJYyYEHUS MIEKTUHOB B 3aBUCUMOCTH OT BHIA
HUCXOJHOTO CBIpbSl pEIIAlOTCS  3aJayd  TOBBIIIEHUS MPOU3BOJUTEIBLHOCTH
MPOIIECCOB, ONTHUMH3AIMU BBIXOAA, IOBBIIIEHUS CTENEHH OYHMCTKU. 3aJladu
MOJYYEHUs] TIEKTUHOB C 3aJIJaHHBIM KOMIUIEKCOM CBOWCTB B 3aBHUCUMOCTH OT
MOJIUTUCTIEPCHOCTH, MOJICKYJIIPHOM MAacChl, CTETICHH ATEpUPUKAIIMN U OYUCTKU
pelmarTcs  Jake IMyTeM  YCIOXHEHHS TEXHOJOTMM W MCIOJIb30BaHUS
HETPATUIIUOHHBIX CPEJICTB SKCTPAKIIMH, TPUEMOB OYUCTKH U OCAXKACHUS, BBEACHUS
MEXaHOXUMHUYECKOU 00paOOTKH CHIPHS.

Pacmmpusics kpyr ucciaegoBanuii GpU3M0JIOrHYECKON aKTUBHOCTHU MEKTUHOB U

HX IIPOU3BOAHLBIX, HOBBIX ACIICKTOB UX ITIOJIE3HOT'O OHOJIOTUYECKOTO BO3)1€I>10TBHH.
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[To-BuauMOMy, OJHMUM W3 NEPCIECKTUBHBIX HAMNPABICHUN WCCIEN0BaHNM,
HapsaAy C TMOMCKOM NEKTHHOBBIX BEIIECTB B HETPAJAMIIMOHHBIX HCTOYHHMKAX C
HOBBIMH 3JIEMEHTAMH CTPOCHHsI (COCTaB, KOH(GOPMAIMOHHBIE OCOOCHHOCTH),
CJIEIyeT CUYNTATh XUMHUYECKYI0 MOIU(DHUKAIINIO JOCTATOYHO MOAPOOHO M3YUCHHBIX
1 JOCTYIHBIX MEKTUHOB U3 TPAAUIIMOHHBIX UCTOYHUKOB, MPOBOJAUMYIO KaK MyTEM
M3MEHECHUS AKTUBHBIX (yHKIIMOHATBHBIX TpYIIIL, BBEJICHUS
KOMIIJIEKCHO-CBSI3aHHBIX MOHOB METAJIJIOB, KPOCC-CBA3BIBAHUS U JIp., TAK U MyTEM
CO3JIaHUSI TEKTUHOBBIX TMOJUMEP-TIOJUMEPHBIX CHCTEM C YYaCTUEM HHBIX
nojucaxapuioB, MNPOTEMHOB U T.O. [IpenmyiiecTBO NOMOOHBIX MOJXOJIOB
3aKJIFOYAeTCsI B BO3MOXKHOCTHM  YCWJICHHS M IIMPOKOrO  BapbUpPOBAHUS
MEJIUKO-OMOJIOTUUECKUX, Teleo0pa3yolux W JPYyTMX CBOWCTB MEKTHUHOBBIX
BEUIECTB.

1.7. Ilpou3BOACTBO MEKTHUHA

Jns mpou3BOJICTBA MEKTHMHOBBIX BEIIECTB MOXKHO HCIIOJIB30BaTh JIHO0OE
PaCTUTENIBHOE CHIPhE C BBICOKHMM COJiepkaHueM IekTuHa. HeiHe mepepabarpiBaroT
YEThIPE OCHOBHBIX BHJIA CHIPbHS: SIOJIOYHBIE BBDKMMKH, JKOM CaXapHOW CBEKJIBI,
KOP3UHKHU TIOJICOJJHEYHUKA U KOPOUYKH HUTPYCOBBIX. CojepkaHue MEKTUHA B
JIaHHBIX MaTepuasiax coorBeTcTBeHHO 10-15,10-20,15-25 u 20-35%.

S16710uHbIE TIEKTUHBI BBICOKO LIEHSITCS MPOU3ZBOAUTEISIMU KOHAUTEPCKOM
NpOAYKUMU B wmupe. JJIs MOJIOYHOM W KOHCEPBHOM IPOMBIIIIEHHOCTH
(Tpou3BOACTBO (PPYKTOBBIX COKOB) UCIOJIB3YIOT IIUTPYCOBBIE MEKTUHBI. [0 3TrM
TEPMUHOM NTOHUMAIOT Pa3JIMUHbIC COPTA MEKTUHA U3 IJI0J0B IUTPYCOBBIX. JIyurnum
KaueCcTBOM 00J1a/1aeT MEKTUH U3 JaiMbl (Pa3HOBUAHOCTD JIMMOHA), XOPOII MEKTHH
W3  JIMMOHA,  YIOBJETBOpPUTEJIEH - W3 TIpeindpyra U  aneibCUHA.
HeynoBineTBOpUTENbHBIE XapaKTEPUCTUKA MMEET MEKTUH U3 MAaHJapUHOB.
[TeKTHHBI U3 )KOMa CaxapHOM CBEKJIbI MPUMEHSIOT JUIS BRIPAOOTKH JUETUYSCKUX U
dbapMalieBTUUECKUX TMPOAYKTOB, a Takxke [JIi TPOU3BOJCTBA M3
TEXHUYECKOTO Ha3HAYCHMUSI.

[lekTHH u3 KOP3UHOK IOJCOTHEYHUKA 00J1alaeT BBHICOKOW MOJICKYJISIPHOM

MacCcoi ¥ HU3KOM CTeneHblo 3Tepudukanuu. Kak 1 neKTHH U3 caxapHou CBEKJIbI, OH
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COJICP’KUT OMPENICICHHOE KOJUYECTBO AalleTUIbHBIX TIpymnn. HbelHE NeKTUH u3
KOP3UHOK MTOJCOJIHEUHHUKA YCIELIHO MIPUMEHSIOT npu BBIITYCKE
BBICOKOKAYECTBEHHBIX KOC- METHUYECKUX 15631 (017071
[lekTuHBI, BBIIEICHHBICE W3 OJHOTO BHUJIa CBIPbS,, TMOJYYWJIM Ha3BaHUE
Kiaccuyeckux. Jlis Tpou3BoACTBAa TPOJAYKIMHM C OCOOBIMU CBOMCTBaMH,
pa3paboTaHbI MPOIECCHl, OCHOBAaHHBIC HA TepepaboTKe KOMOMHUPOBAHHBIX BUJIOB
ceipbs. Tak, U3 cMecu SIOJIOYHBIX BBDKMMOK M KOPOUYEK ILUTPYCOBBIX MOXKHO
MOJIYYHUTh TIEKTHUH, COYETAIONINN JOCTOMHCTBA S0JI0YHOTO U IIUTPYCOBOTO.

CoBpeMeHHbIE TPOMBIIUICHHBIE TEXHOJOTHHM TO3BOJSIOT MPOU3BOJUTH
KJIACCUYECKUEe M KOMOMHUPOBAHHBIE TEKTHHBI C 3aJaHHBIMH CBOMCTBaMH.
JIns SKCTpakimyM NMEKTMHA B YCTAHOBKAX HEMPEPHIBHOTO JIEUCTBUS MCIOJIb3YIOT
MUHEPAJIbHBIE KHUCJIOThl. MaKCUMAJIbHBIA BBIXOJl NEKTMHA C OJHOBPEMEHHBIM
COXPAaHEHHEM €ro JKEJIHMPYIOIIUX CBOMCTB JIOCTUraeTCid MPH ONTHMAaIbHOMI
cOaTaHCUPOBAHHOCTHU OCHOBHBIX  OKCTPAaKIIMOHHBIX  MapaMETpPOB: pH
TUAPOJIU3YIOIIETO areHTa, TEMIIEPATYPBI U IITUTEIbHOCTUA SKCTPAKIIUH.

S1610uHbIN IEKTUH 001aaeT BBICOKOM CTeNeHbI0 dTepudukanuu - 75-78%.
J{nst mpou3BOACTBA HU3KOATEPU-PUIIMPOBAHHBIX MEKTUHOB KOHIEHTPHUPOBAHHBIN
KUJKANW HKCTPAKT Ha CJCAYIOIIEM JTare TMOABEPralT AedTepuduKaiud win
ombuieHHIO. [Ipy 3TOM MOPOUCXOAUT KOHTPOJIMPYEMOE CHUKEHHE CTENEHU
dTepUPUKAIUUIO0 TPeOyeMOW BEIMYMHBI, a TAKXKE THJPOJIM3 OOKOBBIX IEMOYEK
MEeKTUHA, COCTOSITIINX u3 HEUTPATBHBIX MOJIMCAXAPUJIOB.
[IeKTMH HEPACTBOPUM B CIUPTE. DTO CBOMCTBO UCIIOIB3YIOT ISl €r0 OCAKICHUS U3
JKUJKOTO KOHUEeHTpara. [Ipomecc MNpoTEeKaeT B YCTAHOBKAX HEMPEPBIBHOTO
neiictus. KoHueHTpanys ucnoib3yeMoro CupTa BIMSET Ha PEKUM OCAXKICHUS U
TE€M CaMbIM Ha BBIXOJ] U YUCTOTY NekTuHa. [locne oTaeneHus: meKTUHOBOTO OCaaKa
CIIUPT HAINPABJISAIOT HA JUCTUUISAUMIO. [IOMydeHHBIM YMCTBIA CHHUPT ITOBTOPHO
HCIOJIB3YIOT B IPOU3BO/ICTRBE.

JlaGopaTopHbIii KOHTPOJIb M CTaHAAPTU3AIIHS.
B 3aBucuMoctd OT 00JIaCTM TPUMEHEHHsS] TEKTHUHBI CTaHAApPTU3YIOT IO

reixeoOpasyromuM cBoiictBam. JKemaemoro pesynbTara MOXHO JOCTHTHYTh
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n00aByIss K MEKTUHY caxap, HeUTpalibHbIe COeTUHEHMSI U/Uu Oy(epHbie BEIecTBa,
a TaKXKe€ CMEIIMBAsl YUCThIE cOpTa MEKTHHA. /{1 cTaHmapTH3aluHd HCIOJIB3YIOT
merona CIIIA-CAT (USA-SAG). i1t TOUHOTO U3MEpPEHUS CIIOCOOHOCTU MEKTUHOB
00pa30BBIBATH T€NM, a TAKXKe I OMPEJCNICHUs BHYTPEHHEH MPOYHOCTH Teisl K
pa3phIBy HCHONB3YIOT MeToj Jloepca um mpubop "XepoOctpaiT-IlekTuHOMETD.
Mopens Mapk-3". B naboparopuu KOHTPOJUPYIOT KA4ECTBO MOJYYEHHOTO
npoaykTa (cTemeHb dTepudukanuu, MOJEKYJIIpHas Mmacca, CoJepKaHue
D-ranakTypOHOBOW KHUCJIOTHI U T.J.), & TAK)XE COOTBETCTBHE NEKTUHA KPUTEPUAM
YUCTOTHl 3aKOHOJATEIbCTBA O IMHUIIEBBIX J100aBKAaX, €BPONEHCKUM HOpMaM,
MIOJIOKEHUSM OOBbeTMHEHHOTO KOMHUTETA BcemupHoit OpraHu3aLNH
3apaBooxpaneHust U [Ipo/I0BOJILCTBEHHON M CENBCKOXO03AMCTBEHHON OpraHU3alun
(WHO/PAO).

[Ipu OTroHKe criupTa, UCIOJIB30BAaHHOTO JUISl OCAXKICHUSI IEKTHHA, TIOJTy4aroT
CaxapuCThle BEIECTBA, OPraHUYECKUE KHUCIOTHI, KPACUTEIN U apO-MaTU3ATOPHL
Onu uMeroT Buj GPYKTOBBIX S3KCTPAKTOB, KOTOPbIE MOKHO IPUMEHATDH B MUILEBOM
IPOMBIIIUIEHHOCTH B KAU€CTBE CTAOMIM3UPYIOLIUX, KPACAIIUX U MOICIAIIMBAIOIINX
BEILECTB. SI0I0YHBIE SKCTPAKTHI MOKHO UCHOJIB30BATh JUISl TOYYEHUS TUTHEBOTO U
TEXHUYECKOTO CIUpTa. [[eneKTHHU3NPOBaHHbIE BBKUMKHU CYIIAT U TPaHYJIAPYIOT.
brnaronapsi BBICOKOMY COAEpP>KaHUIO MUTATENbHBIX BEIIECTB OHU MIYT Ha KOPM

cKkoTy [16]

1.8.IlpumeHeHHe NEKTHHOBBIX BelleCTB

Konautepckue wusaenus. Ha ceromgnsmHuil AeHR OTpOMHOE pa3zHOOOpaszue
KOHJIUTEPCKUX W3JEIUN TNPENOCTABISIET HEOTPAHWYEHHBIE BO3MOYKHOCTH IS
OPUMEHEHUs  TEKTUHAa.  BbICOKOTepUPHUIMPOBAHHBIA  MEKTUH  YCHEIIHO
OPUMEHSIOT JUJIs TPOM3BOJACTBA MapMelnaja, >KEJICWHbIX HAYMHOK, COMBHBIX
KOHJUTEPCKUX U3JIENUH, TaKUX Kak 3epup, nactusia, COMBHbIE KOH(PETHBIE MACCHI.
Jlnst mpom3BOJICTBA MapMENagHOW MPOAYKIIMH M SKEJIEWHBIX KOH(PET MOXKHO
HCII0/Ib30BATh BBICOKO3TEpU(DUIIPOBAHHbIE 0JI0YHbIE WEIJ-5 WJIA

0JIOYHO-LIUTPYCOBBIE WJIM LIUTPYCOBBIE TMEKTHUHBI (OYEHb MEJICHHOW CaJIKH),
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0I0YHbIE WJTU SIOJIOYHO-LIUTPYCOBBIE MEKTUHBI (MeJIeHHOM canku) [17].

Jns mpousBoacTBa 3edrpa BO3MOXKHO MPUMEHEHHE PA3IMYHBIX THUIIOB
BBICOKOATEpU(DHIIMPOBAHHBIX TEKTUHOB, OOECIEYHMBAIONINX Pa3HYID CKOPOCTh
CTyIHE0Opa30BaHMs, YTO HEMAIOBAYKHO MPHU BEIOOPE THUIIA MIEKTHHA B 3aBUCUMOCTH
OT UMEIOIIErocsl B HAJIMYUU OOOPYJOBAaHUA U TEXHOJOIMYECKHMX OCOOEHHOCTEH
npousBojacTBa. Jlmst mpoms3BoacTBa 3edupa W COMBHBIX HW3IETUH  MOXKHO
UCII0JIb30BaTh BBICOKOATEpUDUIIPOBAHHBIE s10JI0YHBIE WEJ-1 WIH
s0nmouHo-uuTpycoBbie WECJ-1 nektunsl (cpeaneid caaku), ssonounsie WEJ-2 wiu
sg0nmouHo-uutpycoBeie WECJ-2 nektunsl (MenjieHHOW cajku). PekomeHayemas
JIO3UPOBKA TMEKTHHA B COMBHBIC U JKEJICWHbIE KOHJAUTEPCKHUE W3JENUs HaXOJATCS
B npenenax 1,0-1,8 %.

Bo3moxHO MIPUMEHEHUE HU3KOATepUDUIIMPOBAHHBIX MIEKTUHOB,
KETUPYIOMUX 0€3 KUCIOThI, B TPOU3BOJICTBE MapMelaa U KeJICHHBIX HAUUHOK C
HEUTpaJbHBIMU BKyCaMH (HalpuMeEp, C apOMaTU3aTOPaMH MATHI, KOPHUIIbI, pOMA).

JlxeMbl 1 KOHPUTHOPBI. POJIb NEKTHHA 3aKIIFOYAETCS B PA3BUTUU CTPYKTYPhI
JKEMa, KOTopasi coxpansieTcss 0e3 HM3MEHEHHH MpU TPaHCIOPTUPOBKE T'OTOBOMU
NPOAYKIIMK, B YCWJICHHMM apomaTa W B TOJABJICHUU CUHEpPE3Hca, a TaKXe B
KOMITCHCAIIMM HEIOCTaTKa MPUPOJHOTO TMEKTHMHA B AuabeTHUYecKHX xemax. B
npolecce MPOU3BOACTBA JIKEMa NEKTHUH JOJDKEH OOeCHeYUTh pPaBHOMEPHOE
pacnpeneneHue 4Yactui (pPYKTOB B Macce C TOrO CaMOro MOMEHTa, KOTrja
MEXaHUYECKOE MEPEMEIIMBAHNE 3aKOHYEHO, T.€. MEKTHUH KEIUPYET Maccy cpazy
nocJie ee posyiuBa. JJis 15)KeMOB C BBICOKUM COAEPKaHUEM CYXUX BEILECTB MOYKHO
UCITI0JIb30BATh BHICOKOATEPUPHUITUPOBAHHBIC SOJOUYHBIE WM SOJOYHO-IIUTPYCOBBIC
MEeKTUHBI (OYeHb MEIJICHHOW CaJiku), sIOJIOYHbIE WU SOJOYHO-IIUTPYCOBBIC
MEKTUHBI (MEIJICHHOW cajku). PexoMeHlyeMasi TO3MpOBKA MEKTHHA B JKEMax U
JKEJIEMHBIX u3ienusax HaxoasaTes B npenenax 0,1 - 0,5 %.

TpaaumonHas 00JacTh  UCIHOJIB30BaHUS  HU3KOATEPUDUITUPOBAHHOTO
MEKTUHA - 3TO JDKEMbl C COJIEp’KaHMEM CyXHX BelecTB Huxke 55%, koTopbie
OTPaHUYMBAIOT UCTIOJIB30BAHUE BHICOKOITEPUPUIIUPOBAHHOTO MIEKTHHA.

Tun HU3K03TepU(PULIMPOBAHHOTO MEKTUHA BEIOMPAETCS C YUETOM
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COJIEp)KaHUSI CYXHMX BEILECTB, KHUCIOTHOCTH Cpeabl, B KOTOpOl OyaeT
MCIOJIb30BaH MPOAYKT. g mxeMoB ¢ coaepxkaHueM cyxux BemiectB 40-55 %
MOKHO HCHOJB30BaTh aMUIAUPOBAHHBIE HHU3KOITEPUPUIIMPOBAHHBIC TEKTHHBI
10104YHbIH 1 WK SI6TOYHO-IIUTPYCOBBINA , @ AJIS JXKEMOB C COJIEP)KaHUEM CYXHX
BeuiectB  30-50 % aMuaupoBaHHBIE HU3KOATEPU(DULIMPOBAHHBIE IEKTHUHBI
A0JOYHBI WK S0JOYHO-LIUTPYCOBBIA. PeKoMeHyemass JO3UMpOBKa IMEKTHHA B
mxemMbl U KoHuTopel 0,4-0,9 % B 3aBUCMMOCTH OT EJIaeMbIX BKYCOBBIX
XapaKTEPHUCTHK.

TepmocTadwibHble GPYKTOBbIe HAYUHKHU. TepMocTabuibHas GpyKTOBas
HauMHKa JIOJDKHA O0JIaJjaTh Ba)XHBIM KAadeCTBEHHBIMU CBOMCTBAMHU: BBICOKAs
TeMIlepaTypa IIABJICHUS], yCTONYMBOCTh K MEXaHUYECKUM BO3JEHCTBUAM, XOPOILIas
CHOCOOHOCTh K TMEPEKAYMBaHUIO W JO3UPOBAHUIO, CIOCOOHOCTh COXPaHSThH
anmneTUTHBIM BHEITHUI BUJI TOCTIE BBINIEUKH. /{7151 mpou3BoicTBa TEPMOCTAOUIBHBIX
HAITOJIHUTENIEH C BBICOKMM COAEPKAHWEM CYXHMX BEIIECTB MOYKHO HCIOJIb30BaTh
BBICOKOATEpU(PULIMPOBAHHBIE IEKTUHBI SIOJJOUHBIA WU SI0JIOUHO-IIUTPYCOBBIN WIIH
LATPYCOBBIM .

@pyKTOBBIC HANOJHHUTEJW MJas #orypra. HuskosrepuduumpoBaHHbie
NEKTUHBI TPUMEHSIOT B IPOU3BOACTBE (DPYKTOBBIX HANOJHUTENEH IS HOTypTa, B
KOTOPBIX TMEKTUHBI 00pa3ylOT MSTKYIO KEIUPOBAHHYIO CTPYKTYPY, IOCTATOYHO
IUIOTHYIO Ul PaBHOMEPHOrO pacrpeaeneHuss (QpyKToBeIX wyacTul. I[lextuH,
OCOOEHHO B COYETaHUM C JIPYTUMU PACTUTEIBHBIMH KaMEIsIMH, NPEMsTCTBYET
NepeHocy LBeTa (PPYKTOBOIO HAMOJHUTENS Ha MOJOYHYIO (a3y TrOTOBOro
npoaykra. st mpou3BOACTBA HAIIOJHMUTENS I MOTypTa ¢ COAEPKAHUEM CYXHX
BEILIECTB 25-35 % MOYHO UCIIOJIb30BaTh aMHJIUPOBAHHBIE
HU3KOATEpU(PUIIUPOBAHHBIE TEKTHUHBI SOJIOUHBIN WU SI0JTIOUHO-LIUTPYCOBBII.

@pyKTOBBIC COKH M HANMUTKH. /{151 TpOM3BOACTBA HATUTKOB MPUMEHSIOT
paznuyHoe (PYKTOBOE ChHIPhE U COKOBBIE KOHIIEHTpAThl. [IpupoaHbIii MEKTUH U
caxap obecreunBaroT BKYCOBO€ BoCIpusTHE coka. Hemocrarounoe ux coaep:kaHue
Cpa3y CKa3bIBAETCs HAa BKYCOBBIX KAUECTBAX (PPYKTOBOIO COKA M HANUTKOB. [1ekTHH

MPUIAET HAIMTKaM IOJIHOTY BKYCa W HACBIIIEHHOCTbH. JKenupyromue CBOWCTBA
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MEKTHHA MTO3BOJISIOT MOJTYYUTh OJTHOPOIHBIN MPOAYKT 0€3 OCceqaHusI MIKOTH.

[lekTrHBI HEHUTpaAJIbHBI BO BKYCOBOM OTHOIIEHWU, OHH TOJACPKUBAIOT B
HAllUTKE HATYpPAJIbHBIA apoMaT MCIOJIB3yeMOro (PYKTOBOTO ChHIpbs. J[ms
MPOU3BOJACTBA  (DPYKTOBBIX COKOB W  HAMWTKOB  MOXHO  TPUMEHSTh
BBICOKOATEepU(PHUITUPOBAHHBIE IEKTUHBI S0JI0YHBIH WEJ-3 158051
sa0mouHo-uuTpycoBbii WECJ-3. Huskue n03MpOBKH JOMOJHUTEIBHO BBOJUMOIO
NEeKTUHA UACAIbHBIM 00pa3oM KOMIIEHCUPYIOT TMOTEpPI0 TMOJHOTHI BKYcCa.
Pexomennyemas no3upoBka nexkthuHa B HanuTku 0,02-0,25 % B 3aBUCUMOCTH OT
YKEJTAEMbIX BKYCOBBIX XapaKTEPUCTUK.

IlpyuMeHeHHe NEKTHHOB B NPOM3BOACTBE XJe0ONMEKAPHBIX M3/IeJIHil.
VY CTaHOBIIEHO, YTO BHECEHHE B TECTO NEKTHMHOB BIMSET Ha OWUOJIOTHYECKUE,
KOJUIOUJIHBIE W MHUKPOOUOJIOTHYECKUE TMPOIECChl MPUTOTOBJICHUS Tecta. [lpu
BHECEHUU B TECTO MEKTUHOB IMOBBIIIAETCS €r0 HayaabHasl KUCJIOTHOCTh, CHUKAETCS
pH. Ilpouecc OpoxeHus B Tecte HUJET Oojiee aKTUBHO. AKTHBALMIO Ipolecca
Opo’KeHHSI CBA3BIBAIOT C BHECEHHMEM CaxapoB BMecTe ¢ MeKTMHOM. Kpome Toro,
YCTaHOBJIEHO, 4YTO COJE€pKaHUE NEKTHHA B TOTOBOM XJjieO0€ YMEHBIIAeTCs B
CPaBHEHHMH C UCXOIAHBIM KOJMYECTBOM, BHECEHHBIM B TECTO. JTO CBUACTEIHCTBYET
O TOM, YTO TIPU OPOKEHUH TeCTa MPOUCXOIUT Je3arperaius OuomoaumMepa 1 uTo
OHa OCYIIECTBISIETCI C OOpa3oBaHMEM MOHOCAXAPHUIOB, CIOCOOCTBYIOLIUX
aKTHUBAIMK TIpoliecca OpokeHust. MOCKOBCKUM TOCYAapCTBEHHBIM YHUBEPCUTETOM
MUILIEBBIX TPOU3BOJCTB TMPOBEJACHBI HWHTEPECHBIC HCCICIOBAHUS  BIIUSIHUS
s0JIOYHOTO MEKTUHA HAa Ka4eCTBO MIIEHUYHOTO XJieba M MpsIHUKOB. [[1s1 ombITOB
TECTO FTOTOBWJIN O€30MapHBIM CIIOCOO0M. SI0I0YHBIN MEKTHH BHOCUIIU B3aMEH MYKHU
B kosmmuectBe 0,05-2,0% maccel Myku. Pe3ynbpTaTbl CBUIETENBCTBYIOT O TOM, YTO
KauecTBO xjeba ¢  mo0aBiIeHHMEM TEKTHHA 10  OPTaHOJCNTUYCCKUM,
(U3MKO-XMMUYECKUM TIOKa3aTeNsiM, a TaKKe MO0 YJeIbHOMY oO0beMy Xjeba u
MOKa3aTeNsIM CTPYKTYPHO-MEXaHUUECKUX CBOMCTB MSIKHIIIA BBIIIE IO CPABHEHUIO C
MPOIYKTOM O€3 100aBiIeHus IeKTuHa| 8.

Haubonwiuit yaenbHbIN 00beM Habmoganu npu nodasinennu 0,1% nextuHa

- OH yBenuuuiics Ha 6,1% 1o cpaBHEHUIO ¢ YJIeTbHBIM 00beMOM XJjieOa O3 MeKTHHA.

38



[TIpu nmosupoBke mektuHa cBbime 0,3% Macchl MyKH yIenbHBIH 00beM xiela
YMEHBIIAJCS IO CPAaBHEHUIO € XJI€OOM, UMEIOIIMM MEHbIIEE KOJIUYECTBO MEKTUHA,
OJTHAKO OH OCTaBaJICA BBIIIE, UeM y xjieba 0e3 mektuHa, Ha 3,1 - 4,6% [ 3 ].

YMeHbIIIeHnEe YyIeTbHOTO O00BheMa M CHIDKCHHE OCTAlbHBIX TOKa3aTeleit
KauecTBa xJjieba Mo Mepe yBeiaudeHus no3upoBku nektuHa ¢ 0,3 mo 2,0%
00yCJIOBIIEHO CITOCOOHOCTHIO MOCTEAHETO CBI3BIBATH BOY, YTO OKA3bIBACT BIIUSHHEC
Ha BJIQXKHOCTh TE€CTA U KayecTBa xJjeoda.

DKCnepuMeHTAIbHBIE TAHHBIE U MX MaTeMaTHdeckas 00paboTKa MO3BOJIUIH
YCTAHOBUTH ONTUMAJIbHYIO JO3UPOBKY SIOJOYHOrO TMEKTHUHA MPU MPOU3BOICTBE
xJie0a U3 MIIEHUYHOU MYKH.

VY CTaHOBIIEHO TaK)Xe BIUSHHUE CTENEHU dTepUDUKAIINK TIEKTUHA HA Ka4€CTBO
xjieba U3 mieHnYHoM Myku. HawmOosiee BBICOKHME MOKa3aTead MPH OJMHAKOBBIX
JIO3UPOBKAxX TEKTHHA HMeN XJie0 C J100aBJICHUEM HHU3KOAITEPUDUIIMPOBAHHOTO
nexrtuHa [7 ].

VYnensHblli 00BeM xsie0a ¢ J100aBICHHEM HU3KOAITEPUDUIIMPOBAHHOTO
s0mou”Horo mnexktuHa B koiudectBe 0,05 - 0,1% Bo3poc Ha 19,6 - 25,5%, a ¢
N00aBJIIEHUEM TEX K€ JT03UPOBOK BBICOKOATEPUPHUIIMPOBAHHOTO IEKTHHA - Ha 13,7 -
19,2% 1o cpaBHEeHMIO ¢ Xje00M Oe3 mekTuHa [16].

Cnoco0 BHECEHMS ChIpbsl CYIIECTBEHHO BIIMSET HAa KadyecTBO xJjeba. Jlms
ONPEAEICHUS] ONTUMAJIBbHOW TEXHOJIOTMM TECTO TOTOBWIM HAa T'YyCTOM W KUAKOU
onape. HuzkosrepuduimpoBaHHbIii MEKTUH BHOCWJIM B ONTHUMAJIbHOU JO3UPOBKE
KaK B OIapy, Tak 1 B TecTo. B 000oux ciayyasx kauecTBo xJjieda ynydmanock. OgHako
MoKa3aTelid KauecTBa xjieba Mpu BHECEHUHU MEKTHHA B OMapy ObUIM BBIIIE, YEM MPU
BHECEHUU €r0 B TECTO.

bnaronmapsi cBouM 0coOBIM (HHU3UKO-XUMHYECKUM CBOMCTBAM MEKTHH BIUSET
Ha CPOK COXpaHEeHUs cBexecTH xyieda. O yepcTBeHNH xj1e0a CyIUITN 10 H3MEHEHUIO
CTPYKTYPHO-MEXAaHUUYECKUX CBOMCTB MSKHUIIIA U3 NIIEHUYHOU MyKH uepes 4, 18, 24
q XpaHEeHUs. N3menenune B IporLecce XpaHEHUs roKasaresen
CTPYKTYpPHO-MEXaHMYECKHUX CBOMCTB MsAKHUIIA Xjeba ¢ J00aBieHUEM NEKTHUHA B

konmuuectBe 0,05 - 1,0% mMacchl MyKH CBHUIETEIBCTBYET O TOM, 4TO XJed ¢
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nobasiieHneM nekTuHa yeperseet B 1,04 - 1,9 paza mennennee xineba 6e3 meKTuHa,
YTO YPE3BBIYAMHO BAXKHO /Ui YBEJIMYEHHS CPOKa pealu3alud XJeOONmeKapHBIX
n3nemni [ 5 ].

HccnenoBanu BiusiHHE SIOJIOYHBIX TEKTUHOB CO CTEMEHBIO 3TepUBUKAITIU
59-64, 76-78 u 38-44 % Ha KauyecTBa 3aBAPHBIX MPSHUKOB. T€CTO TOTOBHWIIH IO
pelLenType MacCOBBIX COPTOB 3aBapHbIX MPsSHUKOB TUNa «CeBepHble». [IekTUH B
kosmmuectse 0,05; 0,07; 0,1 u 0,2% BHOCHIIM B 3aBapKy U B TECTO B3aM€H MyKH [ 12].

JloGaBieHne BBICOKOATEPUPHUIIMPOBAHHOTO W HU3KOITEPUPHUIIMPOBAHHOTO
s0JIOYHBIX IEKTUHOB KaK B 3aBapPKY, TAK U B TECTO YIYy4IlIaeT KaueCTBO MPSIHUKOB, O
4YeM CBHJIETENILCTBYET yBelndeHue HaOyxaemoctd u oTHomieHus H/D, a Takxke
CHIPKEHHME IUIOTHOCTH MNpsSHUKOB. Hawiydmiee kayecTBO UMENUW NPSHUKU C
n00aBJIEHUEM HU3KOATEPU(DUIIMPOBAHHOTO sI0JI04HOTO TIeKTHHA B KosinyecTBe 0,1%
Macchbl MyKH. Y CTAHOBJIEHO, YTO BHECEHHE MEKTHHA B 3aBApPKY YJIy4IllIaeT KaYECTBO
NPSIHUKOB B OOJBIIEH CTENEHUW, YeM BHECEHHE ero B TecTo. Tak, Hampumep,
BeMYMHA HaOyxaeMOoCTH NpsHUKOB ¢ nobOasnenueM 0,1% mnekTuHa B 3aBapKy
yBenuuuBasioch Ha 40%, a B Tecto — Ha 25% MO CpaBHEHUIO ¢ HAOyXaeMOCThIO
npssHUKOB 0e3 mnektuHa. OOBICHSETCS O3TO CTPOEHUEM U CBOMCTBaMU
HU3KOATepU(DUIIMPOBAHHOTO TIeKTHHA. [Ipu 3TOM BHEceHHME TMEKTHHAa B 3aBapKy

obecreunBaeT Jydmure yCJIIOBUA OJIsd BSaHMOI[CfICTBHH MYKHU C IICKTUHOM.

CKopoCTh YepCTBEHUS MPSIHUKOB OMPENEIsIA KaK M0 U3MEHEHUIO Ha0yXaeMOCTH
MPSIHUKOB, TaK U MO U3MEHEHUIO CBOOOHOM CBSI3aHHOM Biaru uepes 1, 2, 3, 5, 10,
15 1 30 cyT. XpaHeHus. Y CTaHOBJIEHO, YTO JT00ABJICHHE B ONITUMAJILHON JTO3UPOBKE
HU3KOATEPUDUIIUPOBAHHOTO SO0JOYHOTO TEKTHMHA B 3aBapKy CHIKAET CKOPOCTh

yepcTBeHus B 2,9 pa3a, a B tecto —B 1,7 paza [ 18 ].

IIpumeneHnue NEKTUHOB B (papManeBTHKE

IIexTHHBI U3BICKAIOT U3 €CTECTBEHHOIO PACTUTCIIBHOI'O ChIPbA IIPAKTUYCCKU

B HCU3MCHHOM BHJC, IPH I3TOM COXPaAHAIOTCA BCC (bHSHOJIOFI/I‘ICCKI/I OCHHBIC
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cBoiicTBa. [IeKTHHBI Kak pacTBOPUMBIE MUILIEBHIE BOJIOKHA 0JIArOTBOPHO BIUSAIOT HA
COCTOSIHUE 3/I0pPOBbs uesoBeka. JJisg mpou3BoACcTBa papMalieBTUYECKUX MTPOTYKTOB
MOKHO HCMOJb30BaTh BBICOKOATEPU(DUIIMPOBAHHBIE TEKTUHBI SOJOYHBIA HWIIH
0JIOYHO-LIUTPYCOBBIH.

- B MpO(UIAKTUYECKUX LEJSAX MPU pabOTE C OTPABISIONIMMHU BEIIECTBAMY;

- TIpY JICUEHUHU JTy4EBOU OOJIE3HH;

B npodunaktuyeckux nensx npu padboTe B rOpHOJ00BIBAIOIIEH OTPACIH;

- TIpH 3200JI€BaHUH OPTaHOB MUIIECBAPEHUS;

- TIpH JICYCHUU JUAPEHHBIX HHPEKINH;

- TIPU TIOJIMAPTPUTAX;

- TpU JICYEHUHU CaxapHOTo auadera;

- TIpH JICYEHUN TeMO(UIINH, TP 3KUBJICHUU PaH U 0XKOTOB;

- TIPY JICUCHUH SA3B KEIyAKa, TPOCTATUTA U TPODUIAKTHKE paKa TOJICTON KUIIKU;

- B Kau€CTBE COCTABHOW CTPYKTYPHUPYIOLIEH YacTH JEKAPCTBEHHBIX MpENapaToB
dbapmareBTUKe.

JIJ1s1 TEXHUYECKUX LEIEH.

- IPOU3BOACTBO D-ranakTypoHOBOU KHUCIIOTHI;

- B T€OJIOTUH UCTIONIb3YETCsl B KAUECTBE MEKTUHOBOI'O KJiesl pU OypeHUH;

- B TEKCTUJILHOM MPOMBILIIEHHOCTH MIPHU OTIENKE TKAHEH;

- B JIMTEHHOM TPOM3BOJACTBE B KadecTBe J00aBKU B (DOPMOBOYHBIE CMECH,
Oylarogapst uemy JIocTuraercs 0osiee BbICOKas TOUHOCTh OTJIMBOK;

- B METAJJI00Opa0aThIBAIOIIEH MPOMBILIIEHHOCTH MTPH 3aKaJIKE JIeTaje;

- B mojurpaduu npu 3aKpervieHuy MeYaTHbIX MaTepHral
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['JIABA II. MATEPUAJIBI U METOJbI
2.1.UndpakpacHasi cieKTPOCKOMMUSI.

CrekTpockonus - 3TO HayKa O B3aWMOJEHCTBUU 3JIEKTPOMArHUTHOTO
U3JIyYEHUS C BEILIECTBOM, KOTOPOE JAET MH(POPMALIMIO O CAMOM BEILIECTBE, AaTOMAaxX U
MOJIEKYJIaX, COCTABJISIOIIMX BELIECTBO, O €ro CTPOEHHH M CBOMCTBAX.
CIHEeKTpOCKOINS HCIOJIB3YET BECh JUAIA30H 3JIEKTPOMATHUTHOIO W3JIy4YCHMS,
BKJIIOYAsl ramma - JIy4d, peHTT€HOBCKHUE JIy4H, UH(paKpacHbIE JTy4dH, BUAUMBIE U
yIbTPapuOIETOBBIE JIYYH, MUKPOBOJIHOBOE H3IIyUY€HHUE U PaauoyacToThl. MeTron
abcopOLMOHHOMN CIIEKTPOCKOIINHU OCHOBAaH Ha B3aUMOJICIICTBUYI
AIEKTPOMArHUTHOIO U3IYyYEHHUS C BEIECTBOM.

B 3aBucuMoCTH OT 00BbEKTa UCCIIEJOBAHUS CIIEKTPOCKOIUS MOApa3AesIeTCs
Ha aTOMHYI0 M MOJIEKYJIIPHYIO. ATOMHAasl CIIEKTPOCKOIMS M3y4aeT CTPOEHUE U
CBOMCTBA aTOMOB, MOJIEKYJISIpHAs - CTPOCHHE M CBOMCTBA MOJIEKYyJ. Meromom
CHEKTPOCKOIIMM SIBISIETCS CHEKTPaJIbHBIM aHamu3. B coekTpalbHBIX MeTohax
aHaJIM3a UCIOJIb3yeTCs CIIOCOOHOCTh ATOMOB M MOJIEKYJI MOIJIONIATh U UCITYCKATh
AIIEKTPOMArHUTHOE U3JIyYEHUE.

WNudpakpacHas CHEKTPOCKONMUS - paslen CIEKTPOCKONHH, KOTOPBIH
BKJIIOYAET B ce0s MOJyUYeHHE U U3yUeHUe HHPpaKpacHbIX clieKTpoB. MHppakpacHas
CHEKTPOCKONMS 3aHUMAeTCs, TIJIABHBIM 00pa3oM, M3yYEHHUEM MOJEKYJISPHBIX
CHEKTPOB MCITyCKaHUS, MOTJIOUICHUS U OTPaXeHHs, TaK Kak B HH(pPaKpacHOU
00J1aCTH PacHoJIOKEHO OOJBIIMHCTBO KOJEOATENbHBIX U BpalllaT€IbHbIX CIEKTPOB
Mosiekysl. MH@pakpacHass CHEKTPOCKOMUsSI SBISIETCS TaKOW K€ crerupuyecKoin
XapaKTEepUCTUKOM, KAaK OTIIEYaTKU MaibleB 4einoBeka. [lo cmekTpam BemecTBo
MOXET OBbITh HJICHTU(PUIIMPOBAHO, €CIIM €ro CHIEKTp U3BeCTeH. MeTtoj
UHPPAKPACHON CHEKTPOCKONUHM TO3BOJISIET OINPEACTUTh COCTOSIHHUE BOJBI B
MUHEpane, XapakTep H30MOPQHBIX OpUMECEH, CTENeHb CTPYKTYpHOUH

YIOPSIAOYEHHOCTH, OTHECEHNE MUHEPAJIOB K ONPEAEIEHHOMY CTPYKTYPHOMY THILY

u JIp.
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OcCHOBHbBIE XapaKTEePUCTHUKHU 3JIEKTPOMATHUTHOIO U3JIy4eHUS
DIEKTPOMArHUTHOE U3ITyYEHUE MMEET CIECAYIOIINE OCHOBHBIE MapaMETphl: JJIMHA
BOJIHBI A, 4acTOTaV WM BOJIHOBOE YHUCJIO U COOTBETCTBYIOIIAS WM SHEPrusi
n3nydenus E.

JInuna 60.1Hbl €CThb PACCTOSIHUE, KOTOPOE IMPOXOIUT BOJIHA 32 BPEMS OJHOTO
nepuoaa. OCHOBHBIMU €IWMHUIIAMH HU3MEpPEHUs] JJIMH BOJH B Y® u BUIUMOHU
o6mactr cinyxar HaroMmetps! (1aM = 10™ M), B UK-06nactu - Mukpometps! (1 MkM =
10 wm). JIauHA BOJMHBI 3aBHCHT OT MOKA3aTels IIPEJIOMIICHUS CPENbl, B KOTOPOU
pacripocTpansiercs u3iaydeHue. CKOpPOCTh paCHpOCTPAHEHUS M3JIy4YCHUS B
pPa3IMYHBIX CpEeNax pasjiiyHa, IMOATOMY JUISl XapaKTEPUCTHKU OIPEIEIEHHOTO
y4acTKa CIEKTPA UCIIOIB3YIOT YaCTOThI WJIM BOJHOBBIEC YKCIIA, KOTOPBIE HE 3aBUCAT
OT CpEeJbl.

Yacmoma u3ziyyeHus n eCTb YMCIO KoJieOaHUW B OJHY CEKYyH]ly; OHa paBHa

OTHOUIEHUIO CKOPOCTHU PAaCHpOCTPaHEHUS! U3IyUYEHHUs (CKOPOCTH CBETA C) K JIJIMHE

BOJIHBI
-1 _ -l
YacroTa usmepsercs B oOpaTHbIX cekyHaax ¢ wiu repuax (1I'm=c" ).
Bonnoeoe uucno  1mokas3bIBaeT, Kako€ YMCIO JJWH BOJIH MPUXOIUTCA Ha 1 cMm
NyTH W3IYy4YEHUs B BAKyyMe€ M OIPEAENSIeTCS COOTHOIIEHHEM. Pa3MepHOCTb
-1 o
BOJIHOBBIX YHMCEIN - CM . BOJHOBOE 4MCIIO CBSI3aHO C YAaCTOTOM M3JIy4YEHUS:, TIE C -

CKOPOCTh CBeTa B BakyyMe (¢ = 3% 10° m/c).

Tabmmma 3.1
I[J'II/IHI)I BOJIH 3JICKTPOMAIHUTHOI'O U3JIYUCHUA
Bun uznyuenus Jlnana3oH JJIMH BOJIH
["'amma-nu3nydyenue 107 M
PentrenoBckoe 107 -1 um
VYasTpaduoneroBoe 5-400 um
Bunmumoe 400-750 am
Nudpakpacuoe 760 M - 300 MKM
MukpoBoOJIHOBOE 300 mxm - 300 MM
PannoBoitHbI Ot 300 MM 10 HECKOJIBKMX KUJIOMETPOB

3
Anepeus uznyuwenusn , e h - mocrosuas [lnanka (h = 6,62x107" Ixxc.). Ha6op
JUIMH BOJIH (WJIM YacTOT) MPEJCTaBIseT COOOW crmekTp usnydeHus. Jlemenue

AJIIEKTPOMArHUTHOTO CIIEKTpa Ha psAx  obmacted (tabn. 1.1) He sBusercs
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PE3KUM U CBSI3aHO, TJIaBHBIM O00Pa3oM, CO CIOCOOOM MOJIyYE€HHS M PETUCTPaLUn
U3yYEHUS Pa3IUYHbIX JJIUH BOJH (WIM YacTOT) U C MCIOJIb30BAaHUEM PA3IUYHBIX
ONTHUYECKUX MATEPUATIOB.
Metoa UK-cnekTpockonuu

OnTuyeckrue CIEKTpbl MOJIEKYJ IIOJY4aroTCs I[PH HM3MEHEHHUU TpeX BHJOB
BHYTPEHHEHN SHEPTrUU MOJIEKYJI: SJHEPTUU 3JIEKTPOHOB; SIHEPTUU KOJIECOAHUSI aTOMOB
B MOJIEKYJIE OTHOCUTEIBHO HEKOTOPOIO IIOJIOKEHHUSI PAaBHOBECHS; DJHEPIUU
BpalIeHUs] BCEH MOJIEKYJIbI, TOJOOHO BOJYKY, BOKPYT CBOEH COOCTBEHHOM OCH, TO
€CTh
E=E,, TE+E,.
Kaxxiomy U3 3TUX BUJOB BHYTPEHHEW IHEPruuM Il MOJEKYJ JAHHOTO BELIECTBA
COOTBETCTBYET CBOM Ha0Op SHEpPreTMyeckux YypoBHEW. PaccrosHue Mexnay
YPOBHSIMM, HX KOJIMYECTBO M OTHOCHUTEIBHOE PACIIOJIOKEHUE IOJHOCTHIO
ONPENEIAECTCS CTPOCHUEM MOJIEKYJ BEIIECTBA.
Bo30yxxnass TOT WM MHOW BHJ BHYTPEHHEW SHEPIUM MOJIEKYJ, MOIY4aroT
MOJIEKYJIIPHBIE CIIEKTPBI: BpallaTeIbHbIE; KOJIEOATENbHbBIE; FJIEKTPOHHBIE.
Jlnst BO30OYXeHUs BpaIlaTeIbHOTO CHEKTpa HyxHa HeOonbias sHeprus-0,005 -
0,025 5B, ms xonebanus aroMoB B Moiiekyie - 0,05 - 0,5 3B, mist Bo30ykaeHUs
ANEKTPOHHBIX CHEKTPOB - 5 - 10 3B. OgHako B YMCTOM BUJIE HE YAAETCS MOIYYUTh
AJIGKTPOHHBIE M KoJyieOaTeNbHble CNeKTpbl. OTHOBPEMEHHO C BO30YXXJIEHUEM
KOJICOaHHWI1 aTOMOB U3MEHSIETCSI U CKOPOCTh BpalleHusi Bcel MoJieKybl. [loaTomy
CIEKTP MOJTydaeTcs KojieOaTeIbHO-BpallaTeIbHbIM.
AHanu3 1o MOJIEKYJISIPHBIM CIIEKTpaM MOIVIOUIEHUS OCHOBAH HA HCIIOJIb30BAaHUU
3akoHa byrepa-JlamGepTa-bepa.
JI1st moJy4eHus CIEKTPOB MOIJIOIIEHUS] HaJl0 Ha BEIECTBO HAIPABUTh U3JIyUYEHUE,
HE00X0MMOoe 11 BO30Y>KISHHS TOrO MJIM MHOTO BUJIa BHYTPEHHEH SHEpruu.

Bo30y:xneHue 2IeKTPOHHBIX CIIEKTPOB OCYILIECTBISAECTCA YIABTPA(PHUOIETOBBIM
U BHUAUMBIM H3JIyY€HUEM, KojiebaTeabHble CHEKTpbl TpeOyIOT KBaHTOB
NK-u3nyyeHusi, BpaliatelbHble - KBAHTOB MMKPOBOJHOBOTO M3JTyYEHUS WIIU

nanpHero MK-u3nyuenus.
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B wmerome UK-cmekTpockommm Hambojiee IMHUPOKOE PacHpoCTpaHEHUE
nonyuwno wucciaegoBanue HNMK-CEKTpoB MOTJIONIEHUS, BO3HUKAIOIMIMX IPH
npoxoxaennn MK-uznydenus depes BemecTBo. Kaxnoe BemecTBo mMeeTr CBOU
KoJie0aTeNbHbIN creKTp. UHcno mojaoc MOromeHusl B CeKTpe, MupuHa, hopMma,
MHTEHCUBHOCTD OIPEIEIISIIOTCS CTPYKTYPOH M XMMHUYECKUM COCTABOM BEILIECTBA.
Oro pmaer Bo3MOXHOCTh M0 HMK-cnekTpam mNpoBOAMTH KAaYECTBEHHBIM WU
KOJIMYECTBEHHBIN aHAJIM3bI BEIIECTBA BO BCEX arperaTHBIX COCTOSTHUSIX.

KauecTBeHHBII aHAJIN3

J1yst TpoBeIeHHs KaueCTBEHHOTO aHaM3a Mpo0d 1Mo HHPPaKpPaCHBIM CIIEKTpam
HEOOXOJMMO TPOBECTU HHTEpHperanuio uHppakpacHoro cnekrpa. [lpu stom
HEO0OXO0JIMMO COUETAHUE SKCIIEPUMEHTAIBHBIX TAHHBIX C TECOPETUYECKUM PACUETOM.
N3yyenue vH(ppaKpacHBIX CIIEKTPOB BEIIECTB B HACTOAIIECEC BpPEMSI MPOBOIAUTCS
JBYMSI METOJAaMH: BBISBICHUEM XapaKTEPUCTUUYECKUX YaCTOT M CPABHEHUEM
CIIEKTPOB CJIOKHBIX BEIIECTB CO CIIEKTPAMU UHAUBUAYAIbHBIX COEAUHECHUMN.

MeToa XapakTepUCTHYECKUX YacCTOT.
Monekynbl, UMEIOIIME OJHU U TE€ K€ XHUMHUYECKUE TPYIIbl, YacTO HMEIOT
OJIMHAKOBBIC YACTOTHI B CIEKTPE. DTH YaCTOThI HA3BIBAIOT XapaKTEPUCTUUECKUMU.
PacmudpoBka uHpakpacHOr0 CHeKTpa MPOU3BOAUTCS CIEAYIOMIUM OO0pa3oM:
UJICHTU(PUKAIIMIO TOJOC TIOTJIONICHUST HAYMHAIOT ¢ Haubojee CUJIbHBIX U
BBICOKOYACTOTHBIX TOJIOC B oOjacTh BajeHTHBIX KoneOanuit OH-cBs3u. Ilo
Ta0auIaM XapaKTePUCTUUECKUX YaCTOT TMOJIOCY TIOTVIOMIEHUSI OTHOCST K
KOJICOAHUIO KOHKPETHOW CBsi3u. Hanuuwe TOW WM WHOM CBSI3U TMOATBEPKIAIOT
ne(GopMaIMOHHOM MOJI0OCOM MOTJIOMICHUS, OTHOCSIICHCS K TAaHHOM CBSI3H.
Metoa cpaBHeHUs.

WNnentudukams HEU3BECTHOTO COCAMHEHHS MO WH(PAKpaCHOMY CHEKTPY
OCYILECTBIISIETCS CPABHEHUEM €0 CHEKTPa C ATAJIOHHBIMHU CIIEKTpaMu. Jljisi 3TOrO
HeoOXoIMMa OOIIUpHAsT KapTOTEeKa ATAJOHHBIX CHEKTPOB; IMPU ATOM BaKHEHIITUM
(bakTopoM SIBIICTCS CTAaHAAPTHOCTH YCIOBHM UX perucTpainuu. B Hacrosiee BpeMs
MMEIOTCSI  MHOTOYHMCIICHHBIE  aTJachl OPraHUYECKUX W  HEOPraHMYEeCKHUX

COEJIMHEHUH.
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Unentudukamus BemecTB 10 WHOPAKpaCHOMY CHEKTPY  SBISICTCS
MOJIHOCTBIO JJOCTOBEPHOM TOJIBKO MTPU TOYHOM COBIAJACHUH N3Yy4aeMOTO CIIEKTpa CO
CIEKTPOM OJTalloHa MO TMOJIOKEHUIO (4acTore), (GopMe U OTHOCHUTEIHHOU
MHTEHCUBHOCTH BCEX IOJIOC, TO €CTh BCEU CIIEKTPAIBHON KPUBOM.

UK cnekrpel oOpasuoB cHumanu Ha HWK-dypbe cnexkrpomerpe ¢upmbl
«Perkin-Elmer», mogens 2000, B Tabnetkax T11( SMr BemiectBa Ha 200 MITTT )

TabneTky moyy4aroT mpeccoBaHUEM Ha npeccopme, Uucio ckaHupoBaHuii-50.

2.2. Bucko3uMeTpu4ecKuii MeTO/ ONpeieIeHUs CoAepKaHue MeKTHHA .

MeTton ocHOBaH Ha THUIPOJM3E MEKTUHA (EPMEHTHBIM TIpernapaToM u
OMPEICICHUH CTENIEHU €r0 PACIICTUICHHS 110 BEJIMYMHE CHUKEHUSI BA3KOCTH.
Cyxoi1 Buckozumerp OcBanbaa ¢ nauameTpoMm Kamwuisipa 0.8 MM momeniarotr B
BOMSIHYIO Ganio ¢ Temmepatypoii 30 °C. IIumeTkoii BBoaaT B Hero 10 cM® 1%-Horo
pactBopa TmekTuHa. Yepes S5 MHUH BBOJAT HEOOXOAUMOE  KOJIHMYECTBO
JTUCTUIIUPOBAHHOM BoAbl. OOIUN 00beM PEaKIIMOHHON CMECH B BUCKO3MMETPE
JIOJDKEH OBITh paBeH 15 .

B OonpmmHCTBE clydaeB TMIpU aHAJIM3€ aKTUBHBIX MpernapaToB Ha
ompenelieHne OepyT pacTBOPbl € TakUM pa30aBIICHHEM, 4YTO BSI3KOCTh HX
MPAKTUYECKU HE OTIMYAETCS OT BA3KOCTU BO/JIBI.

KoHTponbHOE omnpeneneHne BSA3KOCTH MPOBOAST B TOM K€ BHUCKO3UMETPE,
YTO M ONBITHOE. MOXKHO MCIOJIb30BaTh U APYTOM BUCKO3UMETP, HO B ATOM CiIy4yae
BOJTHOE YHCJIO MPUOOpa HE TOHKHO OTINYATHCS OT OMBITHOTO OoJiee yeM Ha 0,5 c.
BoHOE YHCIO0 BUCKO3MMETpA, B3STOE TS MCCIenoBaHuMil mpu temmeparype 30°C,
cocrasisieT 30-40c.

Crenenp ruposin3a MNEKTHUHA, OMPEACISEMYI0 IO BEIUYMHE CHUKEHUS
Bs3kocTu B (B %), paccuutsiBatoT o popmyne B=(t,-t)100/(t,-t,), THE t,; —BpeMs
HCTEUCHUSI KOHTPOJIBHOTO pPacTBOpa MEKTHHA C BOJOM, C: t- BpeMsl MCTEUYCHUS
OMBITHOTO pacTBOpa (IOCE MEKTOJN3a), C: t, —BpEMs UCTEUEHHUS BOJIbI, C.

2.3.MeToa onpeaeieHUs1 BI3KOCTH

[Tpubopsl AJig U3MepeHus BSI3KOCTU Ha3bIBAIOT BHUCKo3uMeTpamu. OObIYHO
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WCIIOJIB3YIOT ~ KamWJUIAPHBIE BHUCKO3UMETphl. Hambosee pacmpocTpaHeHHbBIE
KalWUISIPHBIE  BUCKO3UMETPHI  MPUMEHSIIOT I ONPEIACICHUS  BS3KOCTH
HECTPYKTYPUPOBAHHBIX U CIA0OCTPYKTYPUPOBAHHBIX KUJAKOCTeH. OCHOBHBIM
AJIEMEHTOM 3THX BHCKO3MMETPOB sBisieTCA Kamwuiap. OmnpenesneHue BS3KOCTU
MIPOBOJIAT MYTEM U3MEPEHUS BPEMEHH t TEUCHHS KUIKOCTH OT METKH a JI0 METKH b.
Hanpsokenue aedopmanuv MOXKET 3aaBaThbCs W3BHE MYTEM MPUCOCAMHEHUS
mTylepa K MOHOCTaTy, B KOTOPOM CO3/1aeTcs JaBjieHue (Wiu paspexenue) P,,.
ZKukocTh MOKET BBITEKATh TAKXKE MOJT JEHCTBUEM THAPOCTATUUECKOTO JIABJICHMUS:
P, =rgh, (2.4.73)
IJIe T — IJIOTHOCTh KUJIKOCTH, € — YCKOPEHHE CBOOOIHOTO TajieHus, h — cpennee
PacCTOSIHUE MEXAY YPOBHSIMHM KMIKOCTH B pe3epByapax A u B.
BsizkocTh paccunThIBalOT N0 ypaBHeHUIO [lyazeitns:

g (2.4.74)
rae V — 00beM XUAKOCTH, BBITEKAIOIIEH U3 Kanmuiuisipa 3a Bpems t; P — naBnenue,
noj JEUCTBHEM KOTOPOTrO KUJKOCTh TEUET; I — paauyc Kanwuisapa; | — nimuHa
KanuJusipa.
B kamwiispHOM BHCKO3UMETpE O0O0BEM KHUIKOCTHU B pe3epByape Bceria

MOCTOSIHHBIN, TOATOMY ypaBHeHue (2.4.74) mpUBOJAT K BUIY

n,(2.4.75)

1 F
£

rac K — mocrosiHHas BHCKO3UMCTpPA, KOTOPYIO HAXOAAT IIPHU HCIIOJIb30BaHUH

CTaHJAPTHON HbIOTOHOBCKOW KUJIKOCTH.

I'NTABA III. PE3VJIBTATBI U UX ObBCYKXIAEHUE
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3.1.BbiiesieHHe MEeKTHHOBBIX BEIIECTB U3 BUHOTPAAHBIX M SA0J0YHBIX

BBI’KUMOK.

[lekTHHOBBIEC BENIECTBA BXOJAT B COCTaB KJIETOUHOM CTEHKU CYPEIUHHBIX
IJJACTUHOK, IUTOIUIa3Mbl PACTUTENBHBIX KJIETOK. OHU NPUCYTCTBYIOT TPAKTUUYECKU
BO BCEX BBICIIUX PACTCHHSIX. BwImomHss, Onaromgapsi CBOUM CHEIH(PUICCKAM
CBOMCTBaM, psii BaKHBIX (YHKIMI (peryiupoBKa BOJHOTO pEXHUMa TKaHEH,
TPAHCIIOPT BOJAHOTO TOKAa M JIPYyrU€), YYaCTBYIOT B Mpolleccax pacTsHKEHUs
KJIETOYHBIX CTEHOK.

CornacHO COBPEMEHHBIM TMPEACTABICHUSIM TIEKTUH HWMEET JIMHEUHYIO
CTpYKTypy. OCHOBOM NEKTHMHOBBIX BEIIECTB SIBISETCS MOJEKYJApHAs IeNb W3
0CTaTKOB /[ - TalakTypOHOBOM KHCJIOTHI, UMEIOIINX MTUPAHO3HYIO KOHPUTYPALUIO U
CoeIUHEHHBIX 1,4 - o- rIMKo3uaHOM cBsI3pi0  (28,50,51).

MHoronaaHoBblid CIEKTP, CBOMCTB MPUCYIIUN NEKTUHY OOYCIaBIMBAET €TI0
HIMPOKOE MPUMEHEHHE B MEUIIMHCKON U MHUIIEBOM MpoMbIlieHHOCTH. Hanbonee
MEPCIIEKTUBHO €ro WCTIOJIb30BAHUE npu MIPOM3BOJCTBE 15631 (17071
Je4eOHO-NPODHIIAKTUYECKOTO Ha3HadeHUs. [Ipon3BOCTBO MEKTUHA OCHOBAHO Ha
WCIIOJIb30BAaHUU SIOJIOUYHBIX BBDKMMOK M CBEKJIOBUYHOTO Xoma. B Hamry 3amaudy
BXOJWJIO MCCJIEAOBAaHWE BUHOTPAAHBIX M SOJOYHBIX BBDKUMOK, SIBJISIOIIETOCS
BTOPUYHBIM CBHIPbEM MPOMBINIJICHHOW MepepaboTKH MIOAOB Ha COK M BHHO, B
KaueCTBE MCTOYHUKA MUIIEBOTO MEKTHHA.

DU3UKO-XUMUYECKHUE CBOWMCTBA TMEKTHHA, €r0 JaJbHEWIIEe MPUMEHEHUE
3aBUCAT OT Ka4€CTBA UCMOJIb3yEMOTO PACTUTEIBHOIO ChIPhS, YCIOBUM IKCTPAKIUNA
MEeKTUHA U3 3TOTO ChIPhA, TAKKe OT OalaHca PYHKIMOHAJIBHBIX TPYIIII.

J{ns BblIENEHUS MEKTUHOBBIX BEIIECTB W3 BUHOTPaAHOW BBDKUMKH S50 T
M3MEIBYEHHOTO CHIPbsI, MPOCEIHHOTO 4Yepe3 cUTO Ne2, SKCTparupoBaidi CMECHIO
0,5%-HBIX pacTBOPOB IIaBEJIEBOM KUCIOTHI U OkcaiaTa ammoHus (1:1) nBaxkasl (500
u 300m1) npu Temmeparype 85° (BomsHas OGaHs), SKCTPAKThl OOBEIHHSIM,
yHnapuBalid, JUATU30BBIBAIM B IPOTOYHOM Bojie, ieHTpudyruposau (10mun, 6000

00/MUH), CHOBa yHapuBajd M OCaXJalW CIIUPTOM. BhInmaBmivii ocagok OTIAETWIN
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nenTpudyrupoBanuem (6000 o6/muH, 10MHUH), BEICYITUBAIIA CIUPTOM, BBIXOA: 2,1T
(4,2%).

JIJ1st B BIFICIICHHE TICKTUHOBBIX BEIMIECTB U3 SIOJIOYHBIX BEDKMMOK TaKXKE
50 r HapezaHHOTO ChIpbs 3aMauuBaiv 200My BOJBI B TEUECHHE CYTOK, 3aT€M
npubaBmw 200 mia cmecu 1% pacTBOpOB IIaBEJIEBOW KHUCIOTHI M OKcajara
aMMOHWUST; B3SITBIX B COOTHOIIEHUH 1:1, M 9KCTparupoBaiy Ha BOAsHOM Oane mpu 85°
C B Teuenue 1,5-2gac. 3areM OSKCTpPaKT OTIAEIEIWIM U OCTAaTOK CHIPbS
MOCJIEIOBATENBHO AKCTparupoBain cmecbio 0.5%-HBIX pacTBOPOB IIaBEJIEBOM
KHUCJIOTHI U okcanata aMMoHus (1:1) B Tex ke yCIoBHUSIX, JBaXK[bl; SKCTparceHTa
opamu 300 u 300mi1. DCTpakThl OOBEAMHSIIM, YHAPUBAIM, JTUATU30BAIN MPOTUB
POTOYHOM BOJIBI (2 CYTOK), HEHTPU(PYTUPOBAIH, YIIAPUBAIHU, JOBOJUIN OOBEM 10
80 mi u ocaxaanu cnuptoM (1:5), T.e. 400Mn ocanok oTaenwiiu GUILTPOBAHHUEM,

BBICYIIIMBAJIA CIIUPTOM; BeIx0-1,87r (3,74%)

3.2.I'mapon3 NneKTUHOBBIX BEIECTB .

0,1r I1B rugponuzoBanu 4mn 2 H H,SO,, 24 vaca npu 100" B 3amastHHOI amMInyJie.
3aTeM ammyJly BCKpPBIBAIIM, COAEPKUMOE MEPEHOCUII B CTAKaH U HEUTPOJIN30BAJIN
BaCQO;, 3arem pacTtBOp OTQWIBTPUPOBAIM U JEHOHU3UPOBAIM KATHOHUTOM
KV-2(H+), runponusat ynapuBaaiu U aHAIU3UPOBAIA OyMaxHON XpoMoTorpadueit
HucxoasumM  MmetojnoM.  bymara-Filtrak-FN-18.  Ina xpoMoTorpadpuun
MCTOJIb30BAIH CUCTEMY OyTaHo- 1 -nmupuanH-BOAQ (6:4:3). Bpewms
xpomoTtorpadupoBanus-18 yac. XpomarorpamMmmy Mo UCTEYEHUU JAHHOTO BPEMEHHU
BBICYIIIMBAJIUA, OTIPHICKUBAIIA TIPOSIBUTEIIEM aHWIMH-(DTANAT KUCIBINA, BBICYIINBAIIN
U TIPOSIBIISIIIN B CYIIMJILHOM HIKaQy NpH 110°C.

B coctaBe BHMHOTpPAIHBIX TEKTHHOBBIX BEIIECTB OOHAPYKUIU CIEIYIONINE
MOHOCAaXapHabl: YPOHOBBIE KHUCIIOTHI, TAJIAKTO3Y, TIIOKO3Y, KCUJI03y U apabUHO3Y,
PaMHO3y; TIIF0OK03a, KCUJ103a HAXOAATCSA B HA3HAUYNUTEIIbHBIX KOJIUYECTBAX.
byMaxxubix ~ XxpomoTrorpadusix — ompenenwid - CICAYIONIME  MOHOCAaXapujbl.
Monocaxapuanblii coctaB [IB s07104HBIX BBIKUMOK NPEICTABIEH YPOHOBBIMU

KHCJIOTaMH, TaJlaKTO30M, TJIFOKO30M, apaOUHO301, KCUiI030i U pamHo30i. Kcuo3za
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M PaMHO3a HaAXOJAUTCS B HC3HAYUTCIIbHBIX KOJIMYCCTBAX.
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Puc. 3.2.1. bymaxkHas
XpoMoTorpamma T'HJIPOJIN3aTOB
somounoro (I) m BuHOTpamuoro (II)
I1B.

KonTpons: N3BecTHbIE
MOHOCaxapubl:  TallaKTypOHOBAs
KHCIIOTa , TJIIOKYpOHOBasl KHCJIOTA,
rajakrosa, TJIIOKO3a, apabuHo3a,

KCHJI034, paMHO3a.



3.3. Onpenesienne THTpOMeTpUIecKux noxkasaresei I[1B

Jns  onpeneneHus CTeNeHb OATpU(UKAIMU  MPOBOJUTCA  ONPEICICHUS
TUPOMETPUUYECKUX MOKA3aTEJIeN MEKTUHOBBIX BEILIECTB.

CpoOonnbie kopOokcwibHble Tpynnbel-Kc 0,1t [IB  cmaumBanu crnuprom
(Bom3OekaHWe KOMKOBaHWM), mpubaBmwin 20mi Boabl HarpeBanmu mpu 40 10
MOJIHOTO PACTBOPEHMS, MEPEMEIINBAIH, BblIepKUBaIK 2 yaca U tutpoBanu 0,1H
pactBopoMm NaOH(unaukarop-dpenon-pranen) 10 c1ab0-po30BOKA  OKpPACKH.

Copeprkanre cBOOOIHBIX KOPOOKCUIIBHBIX Ipyni-Kc BIYUCIHIN IO popMyIie:

a-xomuuectBo -0,1H NaOH, wuspacxomoBanHoe Ha TutpoBanue (Imin NaOH
COOTBETCTBYET 0,0045T KOpOOKCUIIBHBIX TPYII)
p-HaBecka nektuHa, r =0,1r

a=Imn

1:043

K =
¢ o0l

=4,5%

-OrtepudunupoBaHHbie KOpOOKcUIbHBIE Tpymmbl Ko onpenenunu criexyronmm
o0paszoMm k npobe, HeHTpanu30BaHHOM npu onpeaeseHnn Kc, 100aBsitoT MUMEeTKON
touno Smiu 0,11 NaOH, 3akppiBatoT mpoOKOW M OCTaBIISAIOT HAa 24aca MpuU
KOMHATHOM TeMmmepaType Mg OMBUICHUS METOKCUJIMPOBAHHBIX TpyNm. 3aTeM
BHocwiu To4HO Smit 0,1 HCI u ee u30ObiTok orTuTpoBbiBasiK 0,1H pacTBOopoM
NaOH.

KomunuectBo 0,11 NaOH, 3aTtpaueHHO€ HAa BTOpO€ TUTPOBAHUE COOTBETCTBOBAJIO
konuuectBy stepudunmpoBanHsix COOH B uccnenyemoii npobe.
B

5= P 0.45%

K
B-xomnuectBo 0,11 NaOH, HeoOxoaumMoe 1J1si BTOPOTO TUTPOBAHMUS,
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P-naBecka IIB,r.

B=1.25mn; P=0,1r

OOmee konmnuecTBO KOopOOKcmibHBIX rpymn (Ko) paBHO cymme CBOOOIHBIX H
stepudunpoBaH-HeIX rpymn: Ko=Kc+K»?=4,5+5,62=10,12 %

Crenenp  orepuduimkarmn  (CT.2.mam A)  NOKasplBa€T  KOJHYECTBO

TEPUPHUITUPOBAHHBIX KOPOOKCUIIBHBIX TPYII B % OT BCeX KOPOOKCHIIBHBIX TPYIIIL:

b= 1000 102 100_ 555304
0 10012
. 04045 ) a=04wm10,1 NaOH
RC_Q—J_I‘E"}"“ [p=(}.1r
K, -—== 94 _ 10350
- 0.1 b=2.3
=0.1Tr1
K, = Kc+Ko=1,18+1035 =12,15% |
5, =193 100 =85.18 % 85,18 % - A

3.4. OnpenesieHne nNoKa3aTesi BA3KOCTH.

PacTBOpBI MEKTHHOBBIX BEIIECTB OTJIMYAIOTCS 3HAUUTEIBLHOM BI3KOCTHIO. ITO
SBJIICTCSI B)XKHBIM TIOKa3aTelieM, TaK KaK MEXAY BSA3KOCTBIO W JKEIUPYIOIICH
CIIOCOOHOCTHIO MEKTHUHA CYIIIECTBYET OIMpeIeSIeHHAs 3aBUCUMOCTb. TakKe BA3KOCTh

ICKTHHOBBIX PACTBOPOB 3aBUCHUT OT MOHeKyHHpHOﬁ MacCChI IICKTHHOBBIX BCIICCTB.
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0,1 mexTuHa (I6JI0YHOTO W BHHOTPATHOTO ) pacTBOpWiIH B 10 M1 BOJbI npu

CJ1abOM HarpeBaHUU.
[IB BHHOrpagHBIX BBDKMMOK OBICTPO pacTBOpsieTcss B Boje. I[IB-s10104HBIX
BBDKMMOK MEJJIEHHO PacTBOPSIETCS B BOJIe C 0Opa30BaHUEM I'yCTOTO pacTBOpa.
Bszkocts [1B uzmepsinu B Buckozumerpe OcBanbaa ¢ [1=0,73

BpeMst npoxoxaeHust BOJibl B BUCKO3UMETpe paBHO 35' (35cek).

1% pactBop 1B BUHOrpagHBIX BBIKMMOK HNPOTEKAET 3a 55 CeK.

1% pactBop I1B 5167104HBIX BBIKUMOK OBLT HACTOJIBKO I'YCTOM, YTO UCTIOIB30BAIN
KOHIIEHTpaI1io pactBopa paBHyto 0,5%- nporekanuu npoxoaut 3a 11'35 (11mumn,
35cek) unm 695 cexk.

OTHOCHUTENBHYIO BA3KOCTh pacTBOpoB [1B Bbrumcsiu o ¢popmyiie:

L]
1 =—
Yot

t -BPCM: ITPOXOKACHUSA PACTBOPUTCIIA, T.C. BOJbI

t,-BpeMs mpoTekanus pactsopa [1B

st 1% pactBopa 1B — BuHOTpagHBIX BEIKMMOK

st 0,5% pactBopa I1B s105104HBIX BBIXKUMOK
M3 monydeHHBIX MaHHBIX BUIHO,4TO 1B S0I0YHBIX BBIKHMOK UMEIOT BBICOKHI
IIOKA3aTeNlb OTHOCUTENBHOM BA3KOCTH IIpU CpPaBHEHUM C TakoBeiM [IB

BHHOI'PAJHBIX BBIZKUMOK.

3.5. UK-cnekTpockonus
[TexTHHOBBIE BEIIECTBA, BHIJICIICHHBIC U3 PACTEHUM, UMEIOT OCHOBHYIO 11€T1, B
COCTOSIIIIYIO M3 OCTaTKOB J[-raJlakTypOHOBOM KHCJOTBI, COEAUHEHHBIX o-1—4
IJIMKO3UJIHBIMM ~ CBA3aMH. bDOKOBBIE 1LIEMM  COCTOST W3 HEUTPaJbHBIX

MOHOcCaxapua0B. HacTb THAPOKCUIIBHBIX — TPYIII B I1B MOJKET OBITH
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aleTIINPOBaHa, a KOPOOKCHUJIBHBIE TPYMIBl — 3TEPUGUIMPOBAHBI METHIIOBBIM
cnuptoM. brmarogaps Takomy paszHooOpasuio rpynnupoBok MK-crnekTpbl
MEKTUHOBBIX BEIIECTB JOBOJBHO CIIOKHBI.
PaccmarpuBaem B naHHoM ciydae crnekTp MK IIB s07104HBIX M BHHOIpagHBIX
BBDKMMOK,  KOTOpbIE  MPEJCTaBISAIOT  COOOM  KHUCIYIH0  COJIb  YaCTHYHO
METWJIUPOBAHHOM TEKTOBOM KHUCJIOTHl € OOKOBBIMHM IIEMSMH-HEUTPATHLHBIMU
MoHocaxapuaamu. B Takom Buze 1B sxcTparupyroTcst U3 pacTUTeIbHBIX O0BEKTOB.
[Ipoananu3upyem xapaktepusie i HUX moJiockl nornomenuss MK cnekrpax 1B
BUHOTPAJHBIX BBKUMOK IO MEPE YMEHBILICHUS YaCTOTHI.

B IIB BuHOrpaaHbIX BBDKMMOK HMHTEHCHBHAS I10JIOCA C MAKCUMyMOM B

V) -1 o)
paiione 3360 cM~ TOKa3bIBAET HAIMYME BAJICHTHBIX KOJEOAHHI T'MIPOKCUIIBHBIX

rpynn  (pucl).

91.0
90

88 |

86 |

144178 |
141818

110194
101819

58.0 — . —

4000.0 3600 3200 2800 2400 2000 1800 1600 1400 1200 1000 800 600 100.0
cm-1

PV-vinograd

Puc.3.5.1. UK-cniektp 1B BUHOTpaHBIX BBLKUMOK
. -1
[Tonoca cpeaHelt MHTEHCUBHOCTH B 00J1acTh 2932 cM™ MOKa3bIBaeT HAJTUYUE
BajeHTHbIX KosneOanuit CH rpynn IIB. VIHTeHCHBHOCTH 3TOM  MOJIOCHI
XapaKTepU3yeT METUIINPOBAHNUE KOPOOKCHIIBHOW IPYIIIBI.
B ommume oT HeWrpanbHbIX nosmcaxapunoB i [IB  xapakrepHsl

HMHTCHCHUBHLIC ITOJIOCHI, COOTBETCTBYIOIINC BAJICHTHBIM KoJaeOaHHsIM KOp6OHI/IJ'IOB
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KopOoKcuibHbIX rpynn (C=0).

[Tonocel kosiebaHUM MOHU3UPOBAHHOTO KOPOOKCHIIA HaXOAATCS B 00JacTH
1611 1 1418cm™ ,uT0 XapakTepHo st Beex coneii [1B. B 3aBHCHMOCTH OT IPHPOIBI
MOHa METaJlla, 3aMECTUBIIETO BOJIOPO B KOPOOKCUIIBHOM IpyNIE, UX MOJ0KEHHUE B
CIIEKTPE MEHSETCA.

[Tpu MeTunrpoBaHUN KOPOOKCHIIA TIOSIBIISIFOTCS Cla0ble M0 WHTEHCUBHOCTH
monocel 1441 u 1367 cm' . B untepBane 1200-1400 cm™' mexuT rpyrmma Maio
MHTEHCHBHBIX 1osoc. OcobenHa ctabunbHa dactota 1331 cM', mpupona KoTopoit
CBsi3aHa C Ie(POPMAMOHHBIMHU KOJICOAHUSIMH THIPOKCIIIBHBIX TPYIII MUPAHO3HBIX
LUKJIOB.

I'pynna MHTEHCHBHBIX TIOJIOC Ha ydacTke crektpa IIB 1046-1237 o’
otHocuTcs K BalieHTHbIM Kojebanusim (C-C) u (C-O) nupaHO3HBIX IHMKIOB H
(C-0O-C) a3¢dupHBIX MOCTHKOB.

Crienyetr OTMETHUT €l1e HEKOTOpbIe MoJiockl noramenusa B MK-cnekrpax [1B,

KOTOPBIE TaKXKe JAI0T BaXHYI0 HH(GOpMAIINIO 00 UX CTPOSHUU U CBOMCTBAX.
TpuruteTsl MUpaHo3HbIX — 815, 830 u 910 cM'  -yka3piBaoT Ha Hamuume 1-4
TJIMKO3UTHOM CBSI3U MEXK]1y OCTaTKaMH [[-ranakTypOHOBOM KHACIIOTHI, HAXOASIIEUCS
B o-koH(uUrypanun. Ilomoca morsouiennss npu 889 cM'  CBUIETENBCTBYET O
MPUCYTCTBUM [-TJIMKO3UIHOW CBSI3U, YTO BO3MOXKHO JJIsl OCTaTKOB HEUTpaJbHBIX
MOHOCaXapH/I0B.
A momoca 956 cM'  orpaxaer nehOpMAIMOHHBIC KOIEOAHHE METHIbHBIX
METWJICHOBBIX rpymnm. [1o10ckl MorjomieHus, pacnoioKeHHbIe B HU3KOUAaCTOTHOM
obnactu 758, 636, 534 cm™! cootBeTcTBYeT Kojebanusm C-C, C-O-C u ap.cBszei
MAPAHO3HBIX ITUKIIOB.

Ananmzupys K-cnextp 1B s67104HBIX BBDKUMOK, CI€IYyeT OTMETUTH €ro
CXOJICTBO C TAKOBBIM BHHOTPA/IHBIX BRDKMUMOK. OCHOBHAS pa3HUIA 3aKJIFOYAETCS B
WHTEHCUBHOCTU  MOJOC  MOIMJIOLIEHUS, YTO CBSI3aHO C  IOKa3aTelsiMu
TUTPOMETPUYECKOTO aHAIN3a, MOHOCAXapUIHBIM COCTaBOM.

[Tonmoca mornomeHus Mnpu 3425¢m™! OTpaXaeT BaJICHTHBIE KOJICOAHUS

T'UIPOKCUIIBHBIX TPYII, OHa 0OBIYHO ObIBAE€T MHTEHCUBHOM ( puc 2 ) .
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Puc.3.5.2. UK-cnektp 1B s105104HBIXHBIX BBIKMMOK

MeHee MHTEHCHBHAS mooca 2927cM™ TIOKa3bIBaeT BalGHTHBIE KOJICOaHHs
CH-rpynm, npu METWIMPOBAaHMUM  KOPOOKCHUIIBHOM  TPYIIbBI  IMOIJIOLIEHUE
3HAYUTEIBHO BO3PACTAET.

JloctaTouHO XOpOmIO BBIpa)K€HaA ToJOca morjaumeHus npu 1744 em™,
SBJIAIOIIASICSA XapaKTEPHOM ISl KUCIBIX MOJMCAXapHUI0OB U MEKTHHOBBIX BELIECTB,
UMEIOIINX OCHOBHYIO IOJUCAaXapuUIHYK IElb, COCTOSIIYID U3 OCTaTKOB
JI-ranakTypOHOBOM KHCIJIOTBL. DTa IMOJIOCA COOTBETCTBYET KOJeOaHHI0 KapOOHMIIA
KOPOOKCHJIBHOM TPYIIIIBI.

B cnekTpax NEKTHHOBBIX BEIIECTB M UX METUJIBHBIX IPOU3BOIHBIX B BUJE BBICTYIA
nposiBysiercst c1adoe Toriouenne Boabl -1639 (~1640) e . A mpucyTcTBHE

Takux momoc kak 1621 um 1423 oM’ moxBepxmaet HAJINYUE
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MOHM3UPOBAHHOW KOPOOKCHJIBHOM TpYIIBI, CBSI3aHHOW C METaulaMd, 4YTO
CBOMCTBEHHO KOPOOKCHUIIOIMCaXapuiaMm.

Kpome Ttoro, mms xkopOokcumonucaxapumaoB, T.e. mis 1B xapaktepHo Hamnuue
3(UPHBIX TPYII, YaIE BCEr0 METWJIBHBIX U TOT/IA B CIIEKTPE NIPUCYTCTBYET YACTOTA
BHYTPEHHHX Je()OPMAIMOHHBIX KOIeOaHMH MeTWIbHON rpymmsl mpu 1370cm™ .
onocsl mornomenuss B o6macti 1328 u 1241 cM' BbI3BaHBI KOJICOAHUAMH
CIIO’)KHOA(DUPHON, METHJIBHOW M TUJIPOKCUIILHOM TPYIIII.

Psn monoc mormomenus B obimactu 1000-1150 (1016, 1046, 1074, 1101,1104)
MIPEACTABISIET COOOM BaJIeHTHBIE Kojebanme mmpanoszHoro mukima (C-C, C-O,
C-0O-C), »Tu monochl XapakTepHbl U JJIsl APYTUX MOJHMCAXapUI0B HEUTPATHLHOTO
XapakTepa.

Jlanee B UK cniektpe s6nounoro I1B ciemyer mosoca nornamenus 931cm™,
KOTOpasi oTpaxkaeT nedopmaimoHHble KosieOaHWEe METHIHHBIX U METHUICHOBBIX
rpynn. Cirexnyronue IBe MONOoCH ABIA0TC xapakrepHbiMu 1t MK-cniexkrpos 11B:
886cm™ monoca, xapakTepusyiomas | —4 THII TIIMKO3HIHOM CBA3M;
832cM ' -1oKa3EIBaCT 0-KOHMHUTYPAIMIO STOH CBSI3H.

[Tonockl noroIeHusl, pacrnojoKeHHbIE B HU3KOYaCTOTHOU o0nactu 777,685,634 u
531 oM cootBerctByloT KomeGammsiMm C-C-O, C-O-C M JpyruM cBs3am
MAPAHO3HBIX ITUKJIOB.

Taxkum oOpazom, uzydenue UK-cnexrpor I[1B s1610uHBIX U BUHOTpPaIHBIX

BBDKMMOK JaeT WH(OpMaluio, T.e. UISHTUPUKAIMIO U XAPAKTEPUCTUKY ODTUX

BBICOKOMOJIEKYJISIPHBIX KOPOOKCHIICOAEPKAIIMX TIOJTUCAXaPUIOB.

3.6.DdU3NKO-XUMHUYECKHE CBOMCTBA MEKTUHOB BUHOTPAIHBIX U S0J0YHBIX
BbIUKUMOK
JI7Is1 panOHaIbHOTO MCHOJIB30BAHUS MEKTHHA W TEKTHH COAEPIKAIIETO
CHIPbsI B THIIEBOM MPOMBIIICHHOCTH HEOOXOAMMO BCECTOPOHHEE M3YYEHHUE €ro
(U3UKO-XUMHUYECKHUX CBOMCTB. B 3aBHCHMOCTH OT IIe/IC BBIJICIICHHE IIEKTHHA
MO’KHO BECTH IO JIBYM HAIIPABJICHUSIM: MOJYYEHHE TEXHOJOTHMYECKOrO IMEKTHHA,

YIOBJIETBOPSIOLIETO TPEOOBAHUSIM COOTBETCTBYIOILIEH OTPACIU MPOMBIIIEHHOCTH;
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BBIJICJICHUE TEKTUHOBBIX BEILECTB JJIS MCCIIEIOBAHUSI CTPOCHHUSI U COCTOSIHUSL B
KJIETKaX pacTeHuil. MOoJeKyJsipHbId BeC TEKTUHOBBIX BEUIECTB BBDKMMKOB
BUHOTPaJia ONpPEAeIsUIA CEIMMEHTAIMOHHBIM METOJIOM, OH HaXOAUTCSB Mpeesiax
26000-31100.

DU3NKO-XUMUYECKHE CBOMCTBA NIEKTUHA, €r0 JaJIbHEIIee TPUMEHEHUE 3aBUCST OT
KaueCTBa MCIOJIb3YyEeMOr0 PACTUTEIBHOTO ChIPhS, YCIOBUHN AKCTPAKIIUNA MEKTUHA U3
ATOTO CHIPBS, TAKXKE OT OanaHca PyHKIIMOHAIbHBIX TPYIIIL.

B tabmume 3.6.1. mpencraBieHbl GU3NKO-XUMHUUYECKHUE TMOKA3aTENN SOJOYHOTO U
BUHOTPAJHOTO TEKTUHA B CPABHEHUU CO SI0JIOUHBIM.

Tab. 3.6.1. du3uko-XxMMHUYECKask XapaKTEPUCTUKA IEKTUHOB

ITokazarens KonnyecTBeHHBIE XapaKTEPUCTUKHU MEKTHHOB
BuHorpansbiit S1610uHBIA
PactBopumocTts, %

B BOJIE 100 100

B HCl 95 100
3o1pHOCTD, % 2.2 1.2
Bnaxuocts, % 5.3 7.8
MertokcuibHble Tpynmnsl, % 4,2 5,3
AneTuibHbIE TpynIbl, % 1.2 2.6
CB00OO1HBIE KAPOOKCUIIBHBIE
rpynmsl, % 4,5 1.7
OrepupuIpOBaHHBIE 5,6 10,5
KapOOKCHIIbHBIE TPYIIIBI 85,15 55,53
CreneH >Tpudukanuu
MounekynspHbIil BeC 26000-31100 [a 80000-90000 Ta
pH 1% pactBopa 2.3-3.6 4.1

TakuMm 00pa3oM MEKTUHBI MOJIYYEHHbIE C TaKUMHU (U3HKO-XUMHUYECKUMU
XapaKTEPUCTHUKAMHU, XOPOILIO PACTBOPSIIOTCA B BOJE, MMEIOT XOPOIIKE MOKa3aTeln
0 CTENEHH OSTPUPHUKALUHU, MOJEKYJISIPHBIM BECOM U PAaCTBOPUMOCTHIO. UTO

MMO3BOJIACT CHUTATh UX PCKOMCHAOBATH JJIsI IPUMCHCHUA B HAPOAHOM XO3SIUCTBE.
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BbIBO/IbI

1.Takum 00pa3oM U3 SOJTOYHBIX M BHUHOTPATHBIX BBDKMMOK BBIJICICHUH
MIEKTUHOBBIC BEIIECTBA C BEIX0J0M 3,74 1 4,2 %

2. MerogoM KHUCIOTHOTO THAPOJW3a YCTAHOBIEH  KayeCTBEHHBIN
MOHOcCaxapuaHbIX coctaB [IB: ramakTypoHOBas KHCIIOTa, TajlakTo3a, IIKOKO03a,
apabuHO3a, KCWJI03a U paMHO03a, HaXO/ISIIIUECS B PA3HBIX COOTHOIICHUSIX.

3. Broinenennsie [IB s165104HbIe 1 BUHOTPAHBIE XOPOIIO PACTBOPSIIOTCS B
BOJIE U UMEIOT IMOKA3aTeIh OTHOCUTEILHOU BA3KOCTH: 1,57, 19,85 COOTBETCTBEHHO.

4. JlaHHBIE TUTPOMETPUUECKHX MTOKA3ATEIEH TO3BOJIMUIN OTHECTH U3y4aeMbIe
[1B k BeicokoaTUpHupuimpoBantbiM ( [1B Bunorpaausiii, [1B s6104HbIH).

5. Hannpie MK —CcHnexTpockonmmy NO3BOJWIM YCTAaHOBUTH CTPOEHUE
m3ydaeMblx IIB, B  KOTOpPBIX OCHOBHYIO IL€llb  COCTaBJISIET  OCTATKHU
JI-ranakTypOHOBOM KHCIOTBI, COEIMHEHHBIX O- 1 —4 TIIMKO3UAHBIMUA CBSA3aMH.

Takum 00pa3om, MOJy4EHHBIE JaHHBIE TaIOT BO3MOKHOCTh PEKOMEHI0BATh
ucnosibzoBanue s610uHoro I1B u Bunorpamuoro I1B mis numeBsix 1eneilt mpu
W3TOTOBJICHUM KOHJAMTEPCKUX U3AeIuid ( HaAmUTKH, Mapmenaa, xeie, 3edup,
xJ1€00-0OyIOYHBIX W3MeNTUN) W Uil MEAMIMHCKUX 1enei ( aacopOeHT mpu

OTPABJICHUU TSKEIBIMUA METAJUIAMU, O0JIyYEeHUH PAUOHYKIHIAMH).
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