Meoicoynapoonas nayunas KoHgepenyus «Axmyanvhvie npobiemvl OUONOSUU U IKOIOSUU»

['munepunnin 10% epiTiHAiciHAe OHASNTEeH TYKBIMIAPa OHIM KaPKbIHABLIBIFBIH
CaJIBICTBIpFaH Ke3iHje 22% aeiin azaisl, Oy yakeitta 25% epitinaine 23% neiin
azaiimpl.  CaxaposanbiH 10% epitingicin konmany kesinme 33% aeitin, 25%
epitinaine 40,5% neitin kebetice, 10%-mbIk xoHE 25%-IBIK MPOMUICHTIUKOIBIC
coiikecinie 29% >xxoHe 35% neliiH kebeireH O0MaThIH.

KomiMri MeHgyaHa TYKbIM YIIIH €piTyaiH Oasy oici KPHOIPOTEKTOPJIApP.IbI
KOJITAaHyMEH KPHUOKOHCEpBallMsl Ke31HJIEe OHTAIbl HYCKa OOJIBIN TaOBLIATHIH/BIFBIH
aTarl KOPCETKeH MIypbic, artasFaH Tocuuae oeHIMaunik 24,0%-man 45,7% neiiin
Kypamipl, a1 Oy 0akplUIayIisl MoHE opTaiia ecenneH 16,4% xorapsl.

Keingam epiTy 3epTTenylnl TYPAiH TYKbIMBIHBIH ©MIPIICHAUIITIH TOMEHIPEK
cakrayra aubin kenemi, srHu O-meH 15,8% neitin, Oyn OenMe Temmeparypachl
Ke31H/Ie TYKBbIMJIAp/Ibl €pITYMEH CaJbICThIpFaHa, OaKbUIAYIIbl MOHHEH auTapIibIKTan
TOMEH KOPCETKIIITI KOPCETTI.
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BJINAHUE KPUOITPOTEKTOPOB HA ’KU3HECITIOCOBHOCTD
YEPEHKOB SABJIOHU COPTA «<-AHHUCA AJIOI'O» HHOCJIE
KPUOKOHCEPBALIMN

Kaparannuackunii rocynapctBeHHbIM yHUBepcuTeT UM. E.A.bykeroBa, Ka3axcran

N3BecTHO, UTO TpHW 3aMOpaXKMBaHUM KIJIETOK M TKaHEH OCHOBHas mpobiema
3aKJII0YAeTCs B TOM, 4YTO CBOOOJHAs BOJAA MEPEXOAUT B KPUCTAUIBI JIbJA.
[IpoucxoauT pacuMpeHre CoOAEP>KUMOr0 KIETKH U 00pa3yroTCsl KpUCTaJUIbl, KOTOPBIE
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pBYT 000704YkHM  KJeTok. [lpm  pasmopakuBaHMM  KJIETKM  OKa3bIBAaIOTCA
MTOABEPKICHHBIMU U TEPSIOT MUTOILIA3MY.

3amMopo3Ka TIPU CBEPX KPUTUUYECKUX HU3KUX TEMIIepaTypax MPUBOAHUT K TOMY,
4TO0 00pa3yloTcs MeJKWe HeOONbIIME KPHUCTaUbl, KOTOpPBIE  OKa3bIBAIOT
MUHUMAaJIbHOE TOBPEXIAtoIIee IeHCTBHUE.

JpyruM crmocoOOM COXpaHEHHUsI KIETOK W TKaHeW Tpu BO3JACHCTBUU
OTpULIATEIILHBIX TEMIlepaTypa SBISETCS NPUMEHEHHE KPHUOMPOTEKTOpoB. OHuU
NOJIpa3eIAeTCsl Ha 3K30MPOTEKTOPBI U SHIONPOTEKTOPBI. DK30IPOTEKTOPHI CO3AAI0T
3alUTHBIA CJIOM Ha MOBEPXHOCTU PACTUTEIHLHOTO OOBEKTa, a SHIONPOTEKTOPHI
MIPOHUKAIOT B KOPOBBIN CIION YepeHKa, MOYKH WM CEMEHH, CBI3bIBAIOT CBOOOIHYIO
BOJIy, IPEIOTBpAILas € 3aMep3aHue, mpespaias B reip [1-2].

[Ipu sTOM, 3a4acTyl0 HNPUMEHEHHE KPHOIPOTEKTOPOB MO3BOJISAET B OosblIeit
CTEIIEHU COXPAHATh JKU3HECIOCOOHOCTh PACTUTEIBHBIX OOBEKTOB, YE€M IpHU
3aMOpakKMBaHUU 0€3 HUX.

OpHako, CyIIECTBYIOT APYTHMe TPYIHOCTH C KpUOMPOTeKTOopamu. YacTh 3THUX
BEIIECTB MOTYT SBIIATHCA TOKCHUHBIMH Ui PACTEHUM, IT03TOMY TpeOyroT moadopa
TaKOW KOHIIEHTpAIMH, KOTOpasl MO3BOJISIET HE Oy/IeT OKa3bIBaTh MOBPEKIAAIOIIETO
aeiicTBus. BeigepuBaHue B MPUOMPOTEKTOPOB HEOOXOTUMO OTPAHUYCHHO, YTOOBI
HE JIOMMYCTUTh WX MPOHUKHOBEHHUS B OoJiee TIyOOKHe Ciou TKaHel pactenuid. [locie
pa3MOpaXUBaHUsI PACTUTENbHBIE OOBEKTHI HEOOXOAWMO TIIATEIbHO OTMBIBaTh OT
KPUOTIPOTEKTOPOB B TeUeHUH 30 MUHYT JUCTHIMPOBAHHON BOJIOH.

UepeHkn mepen 3akIagKod OIMBITOB 3aMayuBalii B KOMOWHUPOBAHHBIX
MPOTEKTOPaxX B TEUCHUE 3 YAaCOB B CICAYIOIINX BapUAHTAX:

1 Bapuant. KoHTposib — 3aMOpasKuBaHKE 0€3 KPUOIIPOTEKTOPOB.

2 BapuaHT. 3aMauyuBaHuE€ B. KpHorpoTekTope (25% rauiepun + caxapos3a) B
TEYCHHE 3 YacOB, 3aMOPaKUBAHHUE C KPUOIIPOTEKTOPOM B xkHIKoM a3zoTe (-196 ° C);

3 Bapuant. 3amaunBaHu€ B Kpuomnpotektope ( 25% rauiepuH + TIOKO3a) B
TeYeHUe 3 4acoB, 3aTeM 3aMOPAKUBAHMS C KPUOTPOTEKTOPOM B JKHUJIKOM a3ote (-196
o C),

4 BapuaHT. 3aMadMBaHUE B KPUOMPOTEKTOpE (cocTosimux u3 25% rnunepuna +
(GpyKTO3bI) B TEHEHHUE 3 4YACOB, a 3aT€M 3aMOPAKUBAHUE C KPUOMPOTEKTOPOM B
xuakom azote (196 °C) (Pucynok 1 ).

Pucynok 1 - 3amaunBanue 4epeHKOB sIOJOHM B KOMOMHUPOBAHHBIX MPOTEKTOPaxX
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3areM 3aMOpPO3Ky MaTepHuajia MPOBOAMIM 2 JBYX Tapax B IOJIMITHIIEHOBBIX
MakeTax, KOHBepTax u3 (OJBIU MyTEeM TOTPYXKEHUS B KUIKAWA a30T Ha CyTKU. B
AKCIEPUMEHTE HCMOJb30BAIU MEJJICHHBIA PEXUM OTTAaUBaHUS MPU KOMHATHOM
temriepatype (+22°C).

Ha cnenyrommii 1eHb 3aMOPOKEHBIE YEPEHKU BRIHEMAIIMCH U3 cocyaa Jproapa u
[IOCJIE Yaca OTTaMBAHMS YEPEHKOB MPU MEIJIEHOM PEXHME OOBEKTHI OTMBIBAIN OT
KPUOMNPOTEKTOPB B AUCTHIMPOBAHOW BoJie B TedeHUM 30 MUHYT, 3aT€M UYEpEHKU
OBLIIM TOJIOKEHBI B POCTOBBIE aKTUBATOPHI Kak T'yMaT Kaiauss U (eppoBUT IS IS
YKOPEHEHHUSI OJI]PEBECHEBIIINX YEPEHKOB.

PesynbraTthl 00paOOTaHHBIX UYEPEHKOB KOMOWHHUPOBAHHBIMHU _PacTBOpPaMU
OPOTEKTOPOB TMOCJHE 3aMOPO3KHM HX B KUIAKOM a30T€ IMOKa3aId . Pa3IMYHYIO
KH3HECTTOCOOHOCTH (Tabum. 1).

Tabmuua 1 - BiugHue KpHONPOTEKTOPOB Ha >KU3HECHOCOOHOCTH YEPEHKOB
1I0CJIE KPUOKOHCEPBALUU

Ne KpuonporekTopsl Tapa IIpouent
KHU3ZHECTIOCOOHOCTH
YEepeHKOB %o
1 | be3 kpuomnporekropa [TonusTHIEHOBBIE MAKETHI 5
2 Konpeptsl u3 poasru 5
3 | 25% pactBop (rnmuniepuna + | [ToMMATHIICHOBBIE MTAKETHI 97
4 | caxapo3sbl) KonBepTs! U3 Goabru 95
S5 | 25% pactBopa (runepuna | [1onMdTUICHOBBIC MAKETHI 67
6 | +TIIIOKO3bI) KoHnBepTsl U3 (osbru 43
7 | 25% pactBopa (runepuHa | [1oMdTUICHOBBIE MAKETHI 27
8 | + dpykTO3HI) Konseprsr u3 Gonsru 21

Kak BumHO u3 TaONHMIlBL JKU3HECIIOCOOHOCTh YEPEHKOB SIOJIOHW  TOCIe
KPUOKOHCEPBAllUM B ~3aBUCUMOCTH OT MPUMEHEHUS NPOTEKTOPOB IOKa3aja
ClenyIolMe  pe3yiabTaThl.  BBDKMBAEMOCTh  4YE€pPEHKOB  0€3  NMpPUMEHEHHUs
KpPUOMIPOTEKTOPOB  ©O4YeHb HHU3Kas. B 3 wu 4 BapuaHTe OIBITOB OTMEYEHA
MaKCHUMaJlbHask COXPAaHHOCTh YEPEHKOB B 2-X Tapax, Kotopas coctaBuia 95-97%. B
5-6 BapuaHTax BBDKHMBAEMOCTb COCTaBHWJA JUIS TOJIUAITHICHOBOM Tapel 68%, miis
dboasropoii. Tappel 43%, HU3Kas BBDKUBAEMOCTb OTMEUEHa B /-8 BapuaHTE OIbITa
MoKa3ajla Ou€Hb HU3KHE pe3yiIbTaThl B 2-X Tapax ot 21-27 %.
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