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KHUCTIAST ®OPMA KAPBOAHBIMIPA3bL: "PACIIJIABJIEHHAS ITIOBYJIA”
C BTOPHUUHO¥ CTPYKTYPOH

(ITpedcragaenc axademuxom B.H. Fonvoanckum 7 [V 19835)

Hemaeso Hamy GbUTO MOKa3aHO [1], UTO MONEKYNbl (-TaKT2is0YMUHOB KOPOBBI U
yesJOBEKa MOTYT IOM BJIMSAHMEM CaMbIX DasJIMYHBIX BO3JOEHCTBUH NepeXOMUTh B CXOOHbIC
MEXIy co0OM (OpMbl, pa3THIANOIIKECHE HEOOBIYHBIM COYETAHHEM CBOKCTB HATUBHBIX K pas3-
BepEyThbIX OenkoB. OHK 6/IM3KH K HaTHBHOK GopMe 6esKa o KOMIAKTHOCTH M BTODUUHOM
CTPYKTYpe, HO XapaKTepU3YKOTCA CHMMETPH30BAaHHBIM OKDY>XEHHEM 2POMATHUECKEKX
U OpyruX OOKOBBIX IPYIH, dHOMAJIbHO BBICOKOH CKOPOCTBIO IEeHTepOoOOMEHa ¥ OTCYTCTBH-
€M KOOIIE paTUBHOTO TeMIIepaTypHOTo IuIaBneHuA. Hamu Obiia npemioxeHa MOMIeIb TAKOTO
“pOMEeXYTOYHOro” (MeXOy HaTHBHBIM K pa3BepHYTbIM) COCTOSHUA [1], cornacHo KoTo-
poit Monekysa Genka B 3TOM COCTOSIHHM OTIIMYaeTCA OT HATUBHOK IIpeXXae BCETO CyLiect-
BEHHbIM yBeJIMYEHHEM aMIUTUTyObl (QIYKTyalMi ee CTpYKTYpbl BCIIeNCTBHE HeOONBIHOTG
YBETMUYEHUSI MOJIEKYINISIDHBIX Pa3MepoB M pe3KOro ociabieHws BaH-Nep-BaabCOBbIX K
OPYTHX CIeMMPUYECKHX Baanmouei&cmnﬁ. [ipod. A. Baja npemnoxun mig 3TOro OIMCaH-
HOFO HAMH COCTOSIHMSI TepPMHUH ~paciUiaBjieHHas riolbyna’.

JTa paboTa MOCBAIIEHA IOKA3ATENBCTBY TOTO, YTO AHATOTUUHOE COCTOSHHE HabTio-
[I2eTCS U B OpYrom rrnobynspHOM Genke — KapboaHruapase B, KoTopas QyHKIHOHAIBHO ¥
CTPYKTYPHO COBEpIUEHHO OTNIMYHA OT Q-JJAKTaNbOYMHHOB : 3TO B-CTPYKTYpPHBIH Genox {co-
fiepKaluui [0 JAHHBIM PEHTEHOCTPYKTYDPHOTO aHanu3a [2] ~40% B-ctpykrypbi v ~ 10% o
CiMpasieli ), KMeUmMid BaBoe GONBIIYI0, YeM q-TAK TATbOYMUHBI, MOJIEK YIISIPHYI0 MacCy u
He COIEpKallMi B OTIIMYUE OT Q-NTAKTATBOYMUHOB MUCYIbMHUIHBIX CBA3eH. B paboTte BoHra
u XamuHa [3] 6buto mokasaHo, Yto npu pH 3,6 = 0,2 xapboanrunpasa B nepexomgur s
bopMy, He UMEKIIYI0 (epMEHTATUBHON aK TUBHOCTH U OTVIMUAILYIOCHA OT HATUBHOM He3Ha-
YMTEIbHBIM YBEJIMUEHHEM XapaKTepHUCTHYECKOH BhI3KOCTU (4,1 BMecTO 3,7 cMm® T}, cy-
IeCTBEHHbIM yBeIMYeHHEM aMIUTUTYObI ClieKTpa KpyroBoro guxpousMa (KI) B manbHei
YIbTpadHOIETOBOK 06IaCTH U NMPAKTHUECKUM O TCyTCTBHEM clieKTpa KJI B apoMaTHuecKoH
obnacty. HanpHe#illee HCCIeIOBaHMe 3TOM HOpMBI, IPOBEOCHHOE B Hallle paboTe, IpUBO-
MMT K BBIBOAY, YTO 3Ta IJIOOYNApHas “Kucnas’™ ¢opMa TaKXKe HaXOTUTCS B ~paclliaBrieH-
HOM’’ COCTOSIHUM U UMeeT OIM3KYI0 K HRaTUBHOI BTOPUYHYIO CTPYKTYDY.

KomMmepueckuit penapat Koposbeil kapboanruapassl B (’Serva feinbiochemika®,
OPT') ounwanyu Ha nemmonose DE-52 1o Mmetomuke, 65im3Kkoi K [4] . TomMoreHHoCTh 06pas-
12 MPOBEPATACH 3NIeKTpOoPOpPe30M KaK B NMPUCYTCTBHM HOOCUMIICYJIbPATa HATPUHA, TaK K
6e3 Hero. McenemoBanue npoBopwiu Npu 3HadeHusx pH 3,6 ("kucnas” dopma Genka) u
pH 7,2-7.5 (“HatupHan” popma). [Ipn MUK POKATOpUMETPHYECKOM UCCITETOBAHUN HATHE -
Hyto Gopmy Genka usyvanu npu pH 10,5, Tax Kax npu HeHTpanbKbIX 3HaueHUAX pH Oenok
arperupyetr B MOMEHT IUIAaBJIEHUS (SH3MMaTHyecKasg aKTUBHOCTb kapOOaHruppasbl HIpH
pH 10,5 coxpausercsi). UndgpakpacHble cleKTpbl ObUIK ITOTYYEHD! [I0 METOIO¥KE, OMKCaH-
Ho¥ B paborax {5, 6]. Bomopomuviit 0GMeH KCCIEZOBATH IO METOIMKE, H3MTOXKEHHOR B pa-
Gore [7]. MHKpPOKaTOpEMETPHUECKHE KCCIEIOBAHUS nposommyx Ha MHKPOKAaJIOpHMETpe
HACM-IM, Kak onucaro B paSore [8].

Ji% CpaBHeHMs BTOPMYHOR CTPYKTYpbi KapGOaHTHOpasb! B KHCIOK ¥ HaTMBHOM
dopmMax Mbl HCIONB30BAIK METOL MHbpakpacHo# cnek rpockomuu {(UK). JiodunbEo Bbl-
CyllIeHHbI% Oeytox pactBopsitx B D, C. s VBenHlieHHn CTeNeHy [eiTepoobmera pacTBop
HaTHBHOX Qopmbi ipu pH* 7,5 (3mecs u Kanee pH™ o3nayaet npAmMoe Doxazanue pH-merpa)
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Puc. 1. OkcmepumeHnTansHbie (/) M CKOpPeKTHPOBaHHbie Ha MOINOLIeHHE GOKOBBIX TPYIN aMHHO-
KHCIIOTHbIX OCTaTKOB (2) uH@paKpacHble CneKTpbl KapGoaHrugpassl B B HaTtuBHON (4) U xuc-
ot (6) dopmax U UX Pa3TOXKeHHe Ha KOMIOHEeHTH! (J), COOTBETCTBYIOLIME 3-CTPYKType H HEYNOpano-
4eHHOH cTpyKType. llndpamu mokasaHa MOJMYHIAPHHA OCHOBHBIX KOMIIOHEHTOB pa3jioXeHUA (B cM™1).
OGBACHEHHS B TEKCTE

BhiIepxuBanu npu 56 °C B teuenne 12 u. Cornacho [9] xapGoaHIuapasa Ipd 3TOU TeMIle-
paType COXpaHsAeT HATUBHYKW CTPYKTYpy. Kucnyio dopmy Genxa npu pH* 3,6, nonyyanu
nyTeM nomkucnenusa pactsopa 0,1 M DCl u Boigepkusanu npu 26 “C B Teuenme 12 u.
B 06oux crnyvyasx He3aMemeHHasA YacTb COCTaBIIsIa He Honee 7—10%.

Ha puc. 1 nmpuseneHs! 3xciie pumeHTanbHble MK-ciekTpb!I U CIEK TPbI, CKOPPEKTUPO -
BaHHbIe Ha IOIJIOIEHHe BOKOBBIX I'PYIN aMHHOKHMCIIOTHbIX OCTaTKOB no [10]. Cxoppex-
TUPOBaHHbIE CNEKTpbI pa3flaraldi Ha CUMMeTpHUYHbIE KOMIIOHEHTh! cornacHo [11]. B ka-
YeCTBE HayaJIbHBIX 3HAUEHHI YaCTOT OCHOBHbBIX KOMIIOHEHTOB IMOTIJIOHIEHUS Opay YacTOTBI
1630 u 1680 cm™! ma f-cTpykTypbt M 1647 u 1673 cM™! [1151 HeyTOpAIOUEHHOM CTPYKTY-
per [11]. Pa3noxeHue CHeKTpa Ha COCTABJIAWLIME IONYYeHO NYTeM BapHaUMH YacCTOTbI
MAaK CHMYMOB, ITOJ1y LLIXPHHBI [10JIOC, MOTTIOMEHHA B MAKCUMYMax H ¢ OpMbl KOHTYpOB. Bo
BCeX CITy4asaX CXOOWUMOCTb PELUEHUS U €ro OJHO3HAYHOCTb ObUM AOCTATOYHO XOPOILUHMMH.
Pasnuume Mexay cKoppeK THpOBAHHBIMH 3K CIE PUMEHTATIbHBIMU KPUBBIMH H CYMMaMH COC-
TABJIAIOUIMX KOMIIOHEHT B paccMaTpuBaeMOW obnacti He mnpeBpiliano 1-2% (puc. 1).
B obeux dopmax. Genxa 3HaYEHUS YaCTOT He YOPAOOUYEHHOM CTPYKTYpbI COCTaBUIIH 1653 1
1673 cM™!, 4TO He3HAUMTENBPHO OTIMYAETCA OT YKA3aHHBIX BBILLE HAYATbHBIX 3HAUECHMI.
B obeux popmax xapboaHruapasbl XOpolIO BbIpaKeH OCHOBHOH KOMIIOHEHT (-CTPYKTYpBI
oxono 1630 cm~!. ComepxaHue (C TOUHOCTbIO *5%) [B-CTPYKTYpPBI M HeYNOpPAOOYEHHOM
CTPYKTYPbI, OLIeHEHHOE U3 IUIoWaeli COOTBETCTBYIIMX KOHTYpOB NOTTIOMEHUsA, B HATHB -
Holt dopMe Benka cocTaBiIsAeT COOTBETCTBEHHO 39 U 58%, a B kucioi ¢popme — 37 u 66%.
YBenuueHue MoyLUMpHHBI OCHOBHOTO KOMIIOHEHTA [(-CTpYKTYpPOH IOJIOCHI B KUCIIOH dop-
Me OeJyika CBA3aHO, MO-BUOAMMOMY, C HEKOTOPBIM pa3ymopsAaoYeHHeM [-CTPYKTypbol. Takum
obpa3zoMm, xuciaa ¢popma xapbOaHrUApa3bl MaJIo OTIMYAETCA OT €€ HATUBHOM GOpPMBI 1O
COePXKAHUI0 -CTPYKTYpbl M HEYNOPANOUYEHHOH CTPYKTYPbI, XOTA, BO3MOJXXHO, O TNIMYae TCA
OT Hee IO CTeleHH YNOPANOYeHHOCTH B-CTPYKTYPBI.

JToMy BBIBOLY He npoTuBopevaT M cmekTpbl KJI xapboaHruopasbl B panbHeH
ynbTpadHoNIeTOBOM 061acTH, TONTyYeHHble B paboTe [3] ¥ BocIpoU3BedeHHbIE IS HALLErO
obpasua U.A. bonoruHon (MHctutyr MonexynsapHou Guonorun AH CCCP). Crnextp KII
KHUCIIOK ¢opMbl Genka maxe Oonee BBIPaXeH, YeM CIeKTp HaTHBHOH (pOpMbI, YTO CBHUIe-
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Puc. 2. KpuBble MUKPOK&TOPHMETPUUECKOTO NaBNieHd s Kap6oanruapassl B B HatuBHOM (/) M Kucol
(2) dopmax
Puc. 3. KuHeTHueckHe KpHBble BOOOPOSHOIO 06MeHa B MenTHaHbIx NH-rpynmnax misa xap6oaHrumpassl B

B HatusHOU (/) u xucnoit (2) dopmax. lina cpaBHeHus NpuBeneHa Kpusasd o6MeHa OkucTieHHO U pu6o-
HykJea3s! (J). KpuBas nnsg HatuBHOR ¢opMbl KapGoaHTUApa3bl B3sATa 13 paGoTsl [13]

TENIbCTBYET O COXPAHEHUM B KUCIIOH GOpMe 3HAUUTENIBPHOTO COMEPXKaHHA BTOPHYHOHN CTPYK-
Typbl. KonuuecTBeHHas MHTepnperausa paanuuui cnekTpoB KII xHcnoit M HaTuBHOM
dopM ocnmoxHseTrcss [3] BKJIAIOM apOMaTHUeCKHX OOKOBBIX IpPYII B CNEKTp HaTbHeH
ynbTpaduoseToBoit obnactu [12], KoTOphIit MOXET GbITh B 3THX POpPMaxX CYyLIECTBEHHO
Pa3THYHBIM.

Ha puc. 2 npuBemeHbl pe3yrnbTaTbl MHKPOKAJTOPUMETPHYECKOTO HCCIIEIOBaHUA
KapboaHrugpassl. U3 pucyHka BUOHO, UTO HATUBHBIN 6€JIOK 06agaeT AByMs YETKO pasfe-
JNEHHBIMH NIHKaMH TEMIIepaTypHOTO IUIABJIeHUs: Ipy ~ 65 1 ~95 °C. OueHKY SHTANBIHI
TNIaBJIeHUA MOKa3bIBAIOT, YTO C IIEpBBIM IIHKOM IUIABUTCA ~75% MOJIEKYIIbI, CO BTOPbIM —
~25%. B 10 e Bpems B KHucNoi PopMe KapOGOaHTUapa3bl NMEPBBI MUK OTCYTCTBYET, T.€.
OCHOBHaf 4YacTh MOJIEKYNIbI KapOoaHruopassl B KHCIIOH ¢opme “paciuiaBiieHa’” yke
npu 10 °C.

Ha puc. 3 npuBeneHb! KMHeTHUECKHE KpPHBble BOJOPOOHOTO O0OMeEHa OBYX hopM
KapboaHruapassl B CpaBHSHHM ¢ KPUBOH OOMeHa OKHCIIEHHOH pHOOHYKIIeassl A, KOTopas
OOBIYHO HCIIONIB3YeTCS B KauecTBe MOMAEINIH MOJIHOCTbIO pa3BepHyTOro benxa. U3 pucynka
BUJIHO, YTO CKOpPOCTb OO6MeHa B KHCIIOM ¢opme KapOOaHruapasbl 3HAUUTEJIBHO BBILLE,
YeM B HaTUBHOH ¢opMe, M NMPUONUKAETCA K CKOPOCTH OOMeEHa B OKHUCIIEHHOM pHOOHY-
xyiease A. B 10 e BpeMs, B omHuMe OT KUCIOH PopMbl a-makTansbymuHa [1], kpusas
obMeHa Kucrnoit GopMel KapGOaHIHApa3bl pe3KO HErOMOTeHHa: B 3TOH GopMe coXpaHs-
eTCs HeOObIIIask YaCTh aMUAHBIX rpyHn (~20%), IPOTOHBI KOTOPBIX OCTAIOTCS HEOGMEHSIB-
UWHMMHUCA Oaxe [pU OYeHb OONIBLIIMX BPEMEHaX. ITO XOPOLIO COINIACYeTCA C pe3ysIbTaTaMH
MHUKPOKAaJIOPUMETPUUECKOIO HccredoBaHuA kapboaHruapasbl. Ilo-BumuMomy, HeoGme-
HABLIMECA aMHOHble TPYIIBI COOTBETCTBYIOT TOH YaCTH MOJIEKYnbl KapboaHrumpassl,
KOTOpas MnaBUTCA Hpd ~ 95 °C B HaTHBHOH (GopMe H COXPAHAET KOONEPaTHBHBII ITHK
maBnenus npu pH 3,6. Peaynbrate! HccrenoBaHusa gedTepoobMeHa KapGOaHIHpashl 103-
BOJIAIOT TaK)XXe UCKJIIOYUTh abTepHATHBHYIO MOIIE)Ib [JIaBJIeHUA Oetka, COTJIaCHO KOTOpoH
IEPBBIH [IMK IJIaBJIEHUS COOTBETCTBYET IIEPeXOqy B € € H MONEKYIbl GeJlKa B IpOMexy-
TOYHOE COCTOSIHHE, @ BTOpOH IHK COOTBETCTBYVET elle OOHOMY IIepeXOody B Ce H MOJeKy-
JIbI, Hal]puMep B IOJIHOCTbIO Pa3BepHyTOe cocTostHUe. OueBHIHO, B 3TOM Cllyuae KpHBas
nertepoobmeHa npu pH 3,6 Gb11a 661 FOMOTEHHOIM.

TakuM 06pasom, nonyveHHbIe HAMH JaHHbIE BMECTe C JaHHbIMHU, [IOJTyYeHHBIMH B pa-
Gore [3], moxasbiBalnT, uTO MoONeKYyNa KapGoaHTHApasbl B B “kucnoi” ¢opme (mpu
pH 3,6) umeer 6nu3KYy10 K HATHBHOM KOMIIAK THOCTh (MBI IO YIUTH 3HAUCHHE XAPAK Te PUC-
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THYECKOH BA3KOCTA KHUCIOH dopMbi kapboaHruapassl 4,6 cM? /r, uTO B npenenax morperu-
HocTH ombiTa (10,5 cM?/r) coBmajmaeT ¢ gaHHbIMHA paboThi [3]) M 6IM3KOE K HATUBHOMY
COIep)KaHNe BTOPHUHOH CTPYKTYpbI, HO He HMeeET CIelMpHIeCKOro OKpY KeHHs apoMaTH-
YeCKHUX TpYII, XapaKTepHOTO I HATUBHOTO cOCTOSHMA. [IpH 3TOM OCHOBHas YacTb MOJIE-
KYJ1bl He IUTaBUTCA KOONEPATUBHO P HAar peBaHUHU U 06NafaeT BBICOKOH CKOPOCTBIO ACHTE-
poobMeHa.

CrieZOBaTeNIBHO, [0 BCEM MCCIIEJOBAHHBIM (GH3HYECKUM NapaMerpaM Kucnas ¢op-
Ma OCHOBHOM YacT¥ MOJIEKYJIbI KapBGOaHIHAPa3bl OTHOCHTCA K TOMY e THUILY ~TIPOMEXY-
TOYHOTO” COCTOAHUA GenKOBOH MoNeKynsl (’pacIUlaBiieHHas moGynma” ¢ BTOpHUYHOM
CTPYKTYpOH) , KOTOpOe GbUTO OIMCAHO HAMH A a-TaKTanbOyMuHa [1]. Hamauue cxomHo-
r0 IO CBOMM (PH3HYECKHM XapaKTEePUCTUKAM TIPOMEKYTOUYHOTO’’ COCTOSIHMA B CTOJIb pas-
JIMYHBIX 1O CBOEeH CTPYKTYype U G YHKIHMH OeKax, KaK a-J1aKTaib0yMUHbl U KapOOaHrHapa-
3a, HABOIMT HA MBIC/b, UTO B NOAOGHOE  COCTOSIHME MOTYT IIpH OTIPEAENIEHHbIX YCIOBUAX
NepexOomUTh M ApyTHe IoGynsapHble 6enku. He HCKIHOUEHa BO3MOXHOCTD, YTO MOJIEKYJIbI
o-makTameOymuHa [14] u xapGoanruapassr [15], a BO3MOXHO, U IpYTHX GesIKOB MPOXO-
OAT yYepe3 MONOOHOE ’TIPOMEXYTOUHOE COCTOSIHME B IIPOLIECCE CBOErO CBOPAYMBAHUA
in vitro u 4TO cTagMel, THMHMTHPYIOIIEH KHHETUKY UX CBOPAUMBAHUA, ABJIAETCA HEepexor,
U3 3TOrO TPOMEXYTOUHOro” COCTOSHMSA B HaTUBHOE.

Astopsr 6maromapat U.A. bormoruty 3a cuatie cnexktpoB KJI, A.Il. Konomuern 3a
nomoiub B npenapatuBHon pa6ote u T.H. HankoBy 3a momorms B npoBeme Ky MUK POK aj10-
PHMETPUUECKHUX HCCIIETOBAHMA .

HHCcTHTYT Genka IocTyrmno
Axanemvun Hayk CCCP, [Tymmnuo MockoBcKOi 061 12 IV 1983
HNHCTHTYT MOJIEKYJIApHON GHOJIOTHH

Axanemun Hayxk CCCP, MockBa
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