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The article describes the main areas of application of enzyme preparations in the technology of bakery products based

on frozen food.

B HocIeIHIe roJbl B TEXHOJIOTUHN
XJIeOOTIeKapHOTO NPOU3BOJICTBA 32 PyOEKOM M B HalleH
CTpaHEe MIMPOKO HUCHOIB3YIOT 3aMOPaXKMBAHUE C LENbIO
3aMeIUICHUs WM TIpEephIBaHUS OpOXKEHHS TecTa W Ul
COXpaHEeHMsI TOTOBOM Mpoaykuuu. B HacTosiiee Bpems
MPaKTUKYIOT  WCIONb30BAHHE  3aMOpDaKHBAHUS  Ha
Pa3IUYHBIX CTaAUSIX TEXHOJOTHYECKOTO IIPOILecca: Mocie
3aMeca, Ha pPa3IW4HbIX 3TalaX pPACCTOMKH U BBINEUKH

oty hadpuKaToB.
OcHoBHast  mpobjieMa B KPHOTEXHOJOTHUAX
XJIeOOMeUeHnss - 93TO YXYIIICHHE KAuyecTBa TI'OTOBBIX

W3JICNU, B YaCTHOCTH, YMEHBIIICHHUE YACIHbHOTO 00BeMa 1
(hOpMOYCTOMYMBOCTH, a TakKe OTHCICHUE KOPKH OT
MSKHIIA, €€ JOMKOCTb ¥ XPYIIKOCTb.

3aMopaxuBaHue oy pabprkaToB xJe6o-
MEKapHOTO TIPOW3BOACTBA — OTO CIOXHBIM TIpoIecc,
MPUBOAAIINA K HM3MEHEHHI0 HX MHKPOOHOIOTHYECKIX,
PEOIOTHIECKUX (CTPYKTYypHO-MEXaHUYECKUX ) u
Teriopu3ndecknx CBOMCTB. [l oNTUMU3alMK Tpoliecca
MPOU3BOJCTBA XJIEOOOYIOUYHBIX M3AETHA HAa OCHOBE

3aMOPOKEHHBIX nosyhadpuKaToB HEO0XOIUMBI
UCCJIEJOBAaHMsI KOMILJIEKCa MPOLIECCOB, MPOUCXOASLIINX Ha
CTaquAX 3aMOPaKHBAHUS, XpaHEHWs, JePpPOCTaLUH,

paccToiku u BblneukH [1,2].

Oco0eHHO TOIBEP)KEHBI TITyOOKHMM H3MEHEHUSIM
KJICHKOBHHHBIE OJIKH, (ePMEHTHI MyKH, KJIETKH APOXIKEH
W MOJIOYHOKHCIBIX Oaktepmit. Kpaxman otnudaercs
PE3UCTEHTHOCThIO K HHU3KOTEMIIEpaTypHOH 00paboTke,
OJTHAKO €ro pa3pylICHUE IPOUCXOJUT IPU 3aMEpP3aHUU
BOJIbI, HAXOAILEHCS B Kpaxmare.

M3meHeHus: CTpYKTYPHO- MEXAHUYECKUX CBOWCTB
TECTa MPOUCXOAUT B Pe3yJsibTaTe PeKPUCTAILIN3AINH JIbJIa,
BBI3BIBAIONICH  OCla0JIeHHe  TPEeXMEpPHOH  OENKOBOMA
CTPYKTYpPBI, OTBETCTBEHHO! 3a ra30yAep:KUBaHUE B TECTE.
OtpuuarenabHOe JieiicTBre 3aMOpPaKUBAHMS Ha
CTPYKTYpPHO- MEXaHMYECKHE CBOICTBA TeCTa M KayeCTBO
TOTOBBIX HM3/ENUH CBS3aHO HE TOJIBKO C HOBPEXICHHUEM
0OeTKoBOW MaTPHUIIBI KPHCTAIIAMH JIbJIa, HO U C ACHCTBHEM
TJIIOTaTHOHA, BBIJIEIISIEMOTO TIOBPEXKICHHBIMHU
JIPOOKEBBIMH KIIETKaMH, a TAK)KE CHIKEHHEM aKTHBHOCTH
(hepmeHTOB TECTA.

MHuorue uccnemoBaTeNu AN IPUTOTOBICHUS
3aMOPOKEHHOTO  TECTa PEKOMEHIYIOT HCIIOJIb30BaTh
YIAYUIOUTCIIN PA3JIMYHBIX TPyl W OpHUHIOWIIA IleﬁCTBPIﬂ,
0cob0e MecTo cpead KOTOPBIX 3aHHUMAIOT (EepMEHTHBIE
npenaparel,  HNPUMEHEHHE  KOTOPBIX  OOYCJIOBJIEHO

HEOOXOMMOCTBIO CTa0WIM3aIlMM CBOMCTB TecTa B
IIPOLIECCE ero 3aMOPaKUBAHUS M XPaHEHHSI.

CyIecTBEHHBIM NPEUMYIIIECTBOM PUMEHEHUS
depMeHTOB  Tepen  OpYyrUMH  XJeOONeKapHBIMH
YIAYUIIUTEISIMA  SIBJISICTCA MX y3Kasg CIEU(UIHOCTD
JEWCTBHS, TIPOSIBIICHHE aKTHBHOCTH IIPH OTIPEICIICHHBIX
TEXHOJIOTMUECKUX Mapamerpax (Temmeparypa, pH
Cpenbl, HaJu4ue aKTUBATOPOB W HWHTHOWUTOPOB), HUTO
CO3J]aeT  BO3MOXXHOCTb  PEryJHpOBaThb OKOHYaHHUE
npotuecca pepMEeHTaMH THIIEBBIX MPOIyKTOB[1-3].

Bunet (hepMeHTHBIX Mpenaparos,
MIPUMEHSIEMBIX B MIPOM3BOJICTBE 3aMOPOKEHHOTO TECTa,
U WX BIMSHHE HA CBOWCTBA M KadecTBO XxJjeba
IIpeAcTaBIeHb! B Ta0M.1 .

Tabéauna 1 — Biausinve (pepMEHTHBIX IPENapaToOB Ha

Ka4ecTBO TecTa " TOTOBBIX H3eNmid,
BBIPA0aTHIBAEMBIX HAa OCHOBE 3aMOPOKEHHBIX
nosaygadpukaron

depMeHTHI Oxa3bIBaeMoe BIIMSIHHE

IoBbIeHne razoo0pasyromeit
CIOCOOHOCTH TECTA, yBEIUICHHE
yIeIbpHOro o0beMa xi1eba, 0HOPOAHOCTH
CTPYKTYPBI MSIKUILIA

o-AMMIa36I

VBenuueHue oobeMa, yIydlleHHE LBETa
I'mroxoaMunasel | KOPKH, apoMara, IIpoUICHHE CPOKa
XpaHeHus xyueda

VBenuueHue ra3zoyaepKuBaromeit
CHOCOOHOCTH TECTa, YBEIUUCHHE
IUIACTUYHOCTH TECTA, YBEITUUYCHUE
HOPUCTOCTH U 00BbeMa Xsieba

IIporeasst

Oxkcumo-
penyKrasbl

[loBbilIEHHE YCTOMUMBOCTH TECTA IIPU
XpaHEHHH, CTAOMIH3AIHS €TO CBOWCTB

YBenuueHne BOAOMOTIIOTUTEIEHOM
CIOCOOHOCTH MYKH, CHH)KCHUE BA3KOCTH
TecTa, yBelIMYeHHEe TIOPHUCTOCTH U
yAENBHOrO 00beMa xJieba

Kcunanaset

YBenudyeHne CTaOUIBHOCTH TECTa,
yIydIIeHHe LBETA U COCTOSHUS KOPKH,
CTPYKTYPHI H IIBETA MSAKHUIIA, 3aME/ICHHE
YEepPCTBEHHUS

JInmaser

OcHOBHOM IpynIon (hepMmeHTOB,
WCIIOJIB3YEeMBIX ~ JUII ~ MHTEHCU(MKAIMKM  IIpolecca
MIPUTOTOBJICHUS TECTa M YIIy4IIEHHs] KayecTBa xjieba Ha
OCHOBE 3aMOPOXKECHHBIX MNOIYy()aOpUKaTOB, SIBISIOTCS
amunonutrdeckne pepmentsl [4]. CaxapooOpasyromias
CIIOCOOHOCTP ~ MYKH  OOYCIIOBI€HAa  aKTHBHOCTBHIO




COOCTBEHHBIX 0~ W [-amMmia3 MyKH, a TaKxke
JOCTYIHOCTBIO U aTaKyEeMOCTBIO KPaXMaJIbHBIX 3€PEH.
Kpaxman noj neicTBUEM o-aMuUiIa3bl pa3iaraeTcs
B OCHOBHOM Ha HHU3KOMOJICKYJIAPHBIC ACKCTPUHBI, OUCHb
JIETKO IIePeBOJMMBIE [3-aMmiia3oil MyKH B MaibTo3y [3,4],
KOTOpasi B CBOIO OYEpe[b SBISETCS JIONOIHUTEIbHBIM

WUCTOYHMKOM  TUTAaHUS  JUI1  JPOXOKEBBIX  KIIETOK.
JlekcTpuHBI B CBOIO  OuYepeAb  HPEISATCTBYIOT
perporpamanuu  Kpaxmaina  (0Opa3oBaHHMIO  HOBBIX

BOJIOPOJHBIX CBSI3€H MEXKAY LEMOYKAMH OJUTOCAXapHUIOB)
W BO3HUKHOBEHHIO  IIOMEPEYHBIX  CBSI3CH  MEXIy
MOJIEKyJIaMH KpaxMaia U OeJIKOB KJICHKOBHHBI, BEAYIINX K
yepcTBeHuto xyeba [5,6].

B xyeOomedyeHMHM  NPUMEHSIOT  O-aMMJIA3bI
Pa3IMYHON MPHUPOJIBI MPOUCXOKICHUS — OaKTepUAIbHBIC,
rpuOHBIE ¥ pacTUTEIbHbIE (COJIOJOBBIC), HMEOLIHE
pasnuuHble TeMneparypHble M pH- onTHMyMBl fefCTBUSL.
Tak, i OakTepUANLHOW (-aMWJIAa3bl ONTHMAJbHEIC
3HaueHus: pH Haxomsarcs B nauamnaszone 5,8-6,0; mis
rpubHOt — 4,8-5,8; mnmsa comomomoit — 4,7-5,4. Cnenyer
OTMETHUTh, YTO OakTepHalbHAs (-aMHJIa3a OTIUIACTCS
BBICOKOW TEPMOCTaOMIIEHOCTBIO, OHa COXPAHSET CBOIO
aKTUBHOCTH B mHTepBasie Temmeparyp ot 80 mo 110 °C,
TOrga Kak rpuOHas o-aMiiia3a MOXKET WHAKTHBHPOBATHCS
npu Temmeparype 63-71 °C, T.e. paHble, YeM HadHETCS
KHeﬁCTepM?;aLlHH KpaxMajia U OH CTAaHCT AOCTYIIHBIM IJIsA
neiicTBus pepMeHTOB [4-6].

ManbTorenHass  amwiaza  (A30pepMEHT  o-
amMuiasbl)  IPOPOCIIET0  3€pHAa  MNpPOSBISIET  CBOIO
akTUBHOCTh mIpu Temnepatype 60-70°C, B HauvanbHBIH
NEepHoOA  BBINECYKH, MOAWGHULIMPYS aMWIONEKTHH, C
00pa3oBaHUEM OIUTOCAXAPUAOB M JEKCTPHHOB.

[MomuMo aMmiTa3 B TEXHOJOTHH XJI€OOOYIOTHBIX
W3JEeNUil Ha OCHOBE 3aMOPOXKEHHBIX IONy(hadprukaToB
UCTOJNB3YIOT TaKKe TIIOKOAMMIIasy, THUAPOIU3YIONIYIO
1,4-a- Taxxke 1,0-0-TTIIOKO3UAHBIE CBS3H aMMWJIO3BI M
aMHJIONIEKTHHA ¢ 00pa30BaHUEM TJIFOKO3bI M HEOOJIBILOrO
KOJIMYECTBA JCKCTPUHOB. OnTuMabHbIe ycioBus
nerctBus rmokoamunasel — pH 3,0-5,0; Temnepatypa 55-
60°C.

CriennanucTel OTMEYAIOT, YTO aMUJIOJIUTHYECKUE
(hepMmeHTHI OKa3bIBaroT Haubosee 3ddekTHBHOE NelicTBHE
npu J00aBICHHH K MyKe C YIPYro, HEJOCTaTOYHO
3JIACTUYHOM KJICMKOBHHOM, c MOHWKEHHOMN
caxapooOpasyromeld CIHocOOHOCTBIO M aBTOJHTHYECKOU
akTUBHOCTRIO. Kpome Toro, mpm mnepepaboTKke MyKH
craboil MO0 cwie W C TOHIKEHHBIM COAEp)KaHHEeM
KJICHKOBHHBI, AMIIOTUTHYECKHE IIpernapaTsl
1esecoo0pa3Ho MPUMEHATh COBMECTHO C  YIIyUIIUTEISIMU
OKHCJIUTENILHOTO JIeHCTBUsI, HalpUMEp C acKOpOWHOBOU
KHCJIOTOW, a30IMKapOOHaMHIOM, EPOKCUIOM KaJbLUs U
np. [3,6].

B Poccun BBITyCKalOT psiil aMHJIOIMTHYECKHX
depmenTHbIXx mpemapatoB AmwmnopusuH [110x  (I'10X,
20X), Amunocyornwmma I'10x, I'mroxoaBamopua [20x,
I'mokoamunaza  ouumiueHHasi, ['mokonurpun  120x,
Awvunonurpus ['10x u I'20x.

Ha oTeuecTBeHHOM pBIHKE NMPHUCYTCTBYIOT TaKKe
(dhepMeHTHBIE TIpenaparhl, 00JIaJaroNIe aMUIOIUTHISCKON
aKTUBHOCTBIO, BhIMMyckaembie (upmamu "Quest Int.
Nederland B.V." (Hunepnauasi), "Novo Nordisk" (lanus)
u "Danisco Ingregients" (/lauus). IlpeumyrniectBamu
amunonutuyeckux  ¢epmentoB  cepun  Grindamil,
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Fungamil, Novamil u AMG SIBIISIFOTCS
arIOMEPUPOBAHHBIA THI JaHHBIX IPEMApaToB, YTO
MO3BOJIACT CHHU3UTH pacCiblJICHUE Inpu ux

HCII0JIb30BaHUHM, a TAKKC OTCYTCTBUC COIMYTCTBYIOLIUX
(epMEHTOB, KOTOpBIE MOTYT OKaszaTh OTpPHUIIATEIbHOE
BIMSHHE HA  CBOiicTBAa TeCcTa W KayecTBO
XJICOOOYIIOUHBIX H3Aenuid [7].

MHorouuciaeHHble HayyHble UCCIeI0BaHUs [4-
8] u mmpokoe MpakTHIECKOE MPUMEHEHHE MPerapaToB
AMIJTOTUTHIECKOTO JercTBUS JTOKa3BIBAIOT
3¢ EeKTUBHOCTH u eecooopa3HoCTh ux
HCIIOJIB30BAHUS B KPUOTEXHOJIOTHSIX XJICOOTIEUeHHUS.

Ocoboe MECTO cpenu (hepMeHTHBIX
npenaparos, MPUMEHACMBIX B KPUOTECXHOJIOTHH
xJyiebornedeHus, 3aHUMAIOT HPOTEOIUTHYECKUE
(bepMeHTHI OGakTepuaabHOTO u IpUOHOTO
MIPOMCXOXKACHHSL. YCTaHOBJIEHO, YTO OaKTepUalIbHbBIE
npoteass! (pH 8,0) pe3ko yBesmunBarOT pacTsKUMOCTb
KJICHKOBHMHBI, yMEHbIIAasi €€ 3JIaCTHYHOCTb, TOTAA Kak
rpubHble  mpoteassl  (pH  4,7)  yBemmumBaioT
PACTSDKUMOCTh KJICHKOBHHBI ITOCTEIICHHO, YIIydIias ee
3JaCTHYHOCTH[9].

IIpu HU3KOTEMIIEpaTypHOU 00paboTKe
TECTOBBIX TOJIy(haOpHKaTOB HAONIOJAETCs yKpEIICHUE
KIICHIKOBUHHOTO KapKkaca, TECTO CTaHOBUTCS
MaJIOPaCTSDKUMBIM M MeHee aacTuuHbIM. C  Ipyroif
CTOPOHBI, NEPEKPUCTATUIU3ALMS JIbIa MOXKET NPUBECTU
K MEXaHM4YECKOMY pa3pylIeHUI0 U  OcJabJIeHHIo
TPEXMEPHOH CTPYKTYphl Oeinka. YKa3aHHbIE (DAKTOPEI
OTPULATENIFHO BJIMSAIOT Ha PEOJIOTMYECKHE CBOWCTBA
nepocTHpOBaHHBIX TECTOBBIX IOy(hadpukaToB, a
CIIEZIOBAaTENIFHO, HA IOPUCTOCTh M OOBEM TOTOBBIX
m3nenmii [1,2].

KrneiikoBuHa TIIEHWOBI TPH  JAOCTATOYHO
JUITNTEIFHOM BO3/ACHCTBHM HAa HEE NPOTEOTUTUIECKUX
(bepmeHTOB ToJIBEepraeTcs THUIPOTUTHICCKOMY

pacuieIUIeHHI0 0 aMHHOKHCIOT, YTO, KaK HpaBHJIO,
HOCUT OTPULIATEJIBHBI XapakTep B TPaJULMOHHBIX
TEXHOJIOT'UAX XHC60H€‘{GHI/IH.
B npousBoacTBe x1e000yIOYHBIX H3ACITHNA Ha
OCHOBE 3aMOPOKEHHBIX noxypadpuKaToB
HCIIOJIH30BaHUE MPOTECONUTHICCKUX (dhepmeHTOB
MTO3BOJISICT YMEHBIINTD BA3KOCTh TECTA, YBEIUIHUTH €T0
IUTACTUYIHOCTH u AIaCTHYHOCTD, COKpaTHTh
MPOAOIDKUTENBFHOCTh  3aMeca Ui (OPMHPOBaHUS
ONTUMANIBHBIX ~ CTPYKTYPHO-MEXaHHYECKUX  CBOMCTB
nedpocTrpoBaHHBIX TECTOBBIX oy hadpukaTos [7-9].
B npakTrke xjebomneueHns Handoee MupoKoe
NpUMEHEHHEe HaxXoIiIT npenaparsl [IpoTocyOTmiinH
I'10x u I'"20x, Heiitpasza 1,5 MG (Novozims, [lanus) u
Grindamil PR  (Danisco Ingregients, [lanwus),
coJiepKale HelHTpallbHbIe OaKTepHaTbHBIC TPOTEA3HI.
s peryiaupoBaHUs PEOJOTHYCCKUX CBOMCTB
TecTa, IOTBEPTaFOIIETrOCs HU3KOTEMITEpaTyPHOI
00paboTke, TyTeM MEJICHANPABICHHOTO W3MEHEHHS
CBOICTB KJICHKOBUHBI, enecoodpa3Ho TaKxe
MIPUMEHEHHE (hepmeHTOB OKHUCITUTEIBHO-
BOCCTaHOBMTEIBHOTO AeHCTBUA. B HacTodllee Bpems B
Ka4yecTBe TaKUX IIpernapaToB HCTIOIB3YIOT
JIMIIOKCUT€HA3y M TJIOKOOKCHAA3Y, a TAK)KE KOMIUIEKCHI
WX ¢ Karaja3oi unm nepokcuaasoi [4,7,10].
JlunokcureHasa KaTtaqu3upyeT OKUCICHUE LIUC-
(opM HEHACHIIICHHBIX KHUPHBIX KHUCIOT (JIMHOJCBOMU,



JIMHOJICHOBOM M apaxWJIOHOBOH) C o0Opa3oBaHWEM B

OCHOBHOM  THIPONEPEKHUCEH,  KOTOpBIE  SBISIOTCS
AKTHUBHBIMHU OKHCJIHTEISIMH.

['nroko300KkcHIa3a  KaTalu3UpyeT  OKHCIICHUE
TITFOKO3bI KHCJIOPOJIOM c oOpazoBaHueM Y-

TJIIOKOHOJIAKTOHA, KOTOPBIH CHOHTAHHO IIPEBpAIlaeTCs B
TIIOKOHOBYIO KHCJIOTY U TIEPOKCH/] BOJOPOA.

I'uapornepexrcn Kak W IEpeKHCh BOAOPOJA
BEI3BIBAIOT OKHCIeHHe HS-rpymm B MoJexynax OeNKoB H
MpoTeas, 9TO MPUBOIUT K OOPA30BAHUIO JTOTIOTHUATEIEHBIX
IUCYTbPUIHBIX CBs3eld. B pesymerare 3TOrO OEIIOK
YOPOUYHSETCA, YMEHBIIACTCS BSI3KOCTh M JIMIIKOCTh TECTa,
OTPAaHWYMBACTCS AKTUBHOCTh MPOTEHMHA3 IMIICHUIHOU
MYKH.

[Tomumo  amuHOKHCIOT  OelKa  MEPEKUCh
BOJIOPOZIa CIIOCOOHA OKHCISTH TJIFOTATHOH JPOMOKEBBIX
KJIETOK ¥ TeMHLEIUTION03bl MYyKH. OTH JjaBa (hakTopa
NPUBOJST K CYIIECTBEHHOMY YBEIMYEHHUIO TMApaTaluy 1
BOJIOTIOTJIOTUTENEHONH — CIIOCOOHOCTH — Tecta, OoJblieh
AIIACTHYHOCTH KJICWKOBMHHOTO KapKaca, B pe3yJbTaTe
Yero yIy4YaloTCs aire3WOHHBIE CBOWCTBA TECTOBBIX
oty padpuKaToB.

IIpumenenune numokcureHasbl Q(GHEKTHBHO NPHU
BbIpa0OTKE  XJ1€00OYJNOYHBIX  HM3/ENUMi Ha  OCHOBE
3aMOPOKEHHBIX oy padpukaToB c BBICOKHUM
COJIep>KaHUEM KHUPOB.

['MrokooKcHaasy peKOMEHAYeTCsl HCIOJIb30BaTh
COBMECTHO C KaTajasoi, pasiararoonieii H30bITOK epeKucu
BOJZIOpPOJIa Ha BOAY W Kucjiopon. [4,7,11].

[Ipu BBIpaGoOTKE XJIEOOOYIIOUHBIX W3JCIUA Ha
OCHOBE 3aMOPOXKEHHBIX HOJTy()aOpUKaTOB PEKOMEHIYETCs
WCTIOJB30BaTh MpenapaTsl TIOK0300Kcuaassl Grindamil
Sure Bake u I'mozum (Novozymes).

B mHacrosimiee BpeMs —TIeMHLEIUTIONA3bl U
HEeJUTI0NIa3bl  HAaXOOAT MPUMEHEHHE B  TEXHOJOTHSAX
3aMOpOXKEHHBIX 10Ny(hadpUKaTOB M3 PpIKAHOH, CMECH
pKAHOW U MIIEHWYHOM MYKHM, a TaKXKe M3 Pa3Iu4HbIX
3€pHOBBIX Macc. Hawubozee U3yYEHHBIMU u
(hyHKIMOHAJILHO-TEXHOJIOTHYHBIMH  (pepMeHTaMH  TaHHOU
TPYTIIBI SBISIOTCS KCUIIaHA3BI.

IMox neiicTBMeM KcuiaHasbl HEPAaCTBOPUMEBIE
KCWJIaHBI W TIEHTO3aHbl MYKH THAPOJU3YIOTCS 10
KCHJIOOJIUTOCAXapHIOB, YTO MPEeJOTBpamaeT o0pa3oBaHUe
KOMILJIEKCOB IEHTO3aHOB C KJIEHKOBHUHOM, OTPHULATEIBHO
BIIMSIIOLMX Ha PEOJIOrHYECKHe cBOMcTBa TecTa. [IpoLyKThI
YaCTUYHOTO THIPONM3a IEHTO3aHOB HMMEIOT BBICOKYIO
BOJIOYICP KUBAIONIYI0 CIHOCOOHOCTh, B PE3yNbTaTe HYero
oOpasyeTcsi THUAPATHPOBAHHBINA KICHKOBUHHBIN Kapkac
MOBBIIIEHHOH 9JIaCTUYHOCTH, BA3KOCTb TCCTAa CHHUXKACTCA,
YTO B CBOIO OYepellb 00ECIeurBaeT BBICOKUE TOKA3aTeln
MOPUCTOCTH U 00BbeMa XJIeO00YIOUHBIX H3aeuit [7].

Kpome TOro, mpoIyKThl THAPOJIN3a TEHTO3aHOB
NPEISITCTBYIOT B3aUMOJICHCTBUIO Kpaxmaiia ¢ Oellkamu,
9TO 3aMeJISIEeT MPOIIecC YePCTBEHHS XJeha.

Jus xnmebonekapHOH OTpaciy MpeIiaraeTcst psia
(hepMeHTHBIX MIpPeraparos, TIPOSIBIISTFOIIIAX
TEeMHALEIUTIONIA3HYI0 W KCWIAHA3HYI0 aKTUBHOCTh —
Pentopan Mono, Pentopan BG (Novozims); Grindamil H,
Grindamil XV, Grindamil S; Veron HE, Veron ST (Rohm.
Tech. Inc. Malden, I'epmanus) u ap.

B nocnennue rojipl otMeuaeTcsi crabMIIbHBIA pocT
cmpoca cpend MOTpeOuTeneii Ha CHOOHBIC U CIIOCHBIC
xJ1Ie000yI0UHbBIE U3AENMs, B TOM YHCIIE Ha OCHOBE
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3aMOpOXKEHHBIX  mojydabdpukaToB.  DbPEeKTHBHBIM
CPE/ICTBOM CTaOMIIM3AlMU CTPYKTYPHO-MEXaHHUYECKHUX
CBOWCTB TOIy(HhaOpUKATOB M KayeCcTBA TAKHX H3ICIIHUI
ABJIACTCA NPUMCEHCHHUEC JIMITOJIUTHYCCKUX (l)epMeHTH])lX

IpenapaTos.

Jlunasa OCYLIECTBIISCT THAPOIU3
TPUALINIULEPUIOB C  00pa3oBaHHMEM MOHO- U
JUTTHLAPHIOB, obJaaromX MOBEPXHOCTHO-

AKTUBHBIMH CBOWCTBaMH, O KOHEYHBIX IPOIYKTOB -
JKUPHBIX KHUCIIOT W TIHUIEepuHa. B Tecte 00pasyrorcs
JOTIONTHUTEIBHBIC BOIOPOJHBIE CBS3M W THAPOQPOOHBIE
B3aMMO/ICHCTBHSA MEXTy MOTU(HUIMPOBAHHBIMHU
TJINKOJIMIINIAaMH 1 OelKaMH KJICHKOBHHBI, 32 CUYET Yero
YKPEIUISIOTCS  CTPYKTYPHO-MEXaHUYECKUE  CBOICTBa
oy (haObpuKaToB, MOBBIIIAETCS CTaOMIIbHOCTh
TECTOBBIX 3arOTOBOK TIPM  pacCTOiKe; a TakkKe
YBEIMYMBACTCS YACIbHBIA 00bEM N3IEIHH, yITydIIaeTcs
CTPYKTYpa M IIBET MSKHUINA, NPOJJICBAIOTCS CPOKH
cBexecTH xneba[4,7,12,13].

B CBSI3H c BBIIICH3II0KEHHBIM
JUTIOIATHYECKUE (hepMeHTHI 9acTo CITyKaT
ANbTEPHATHBOHN TOOABICHUS SMYIBIaTOPOB MIPH 3aMece
TecTa.

B kauectBe mnpenapaToB C JHUIMOJIUTHYECKOMN
aKTUBHOCTBIO B XJieOOTeUeHnH NPHUMEHSIOT Novozim
677 BG (Novo Nordisk), Lipopan 50 BG (Novozims,
Hanus) u ap.

3apyOeKHBI M OTEYCCTBEHHBIH  OIBIT
MIpUMEHEHHsT (PEepMEHTHBIX IMPENapaToB B TEXHOJIOTUH
xJ1e000YITOUHBIX n3AeIni JIOKa3bIBaeT
Les1ecoo0pa3HoCThb UCIIONIb30BAHMSI  KOMITO3HMLIMH
(dbepMeHTOB, 00IANAIOMMX PA3TUYHBIMA TPUHIATIAMA
JeHcTBUSA, IPU BEIPAOOTKE XIe000yIOUHBIX H3IENUN Ha
OCHOBE 3aMOpOXEHHbIX moxydadpukaros. Illupokoe
MIPUMEHEHHE HAXOST MYJIbTUIH3MMHBIE KOMITO3HIINH,
OCHOBY KOTOPBIX COCTABJIIIOT MAaJbTOI€HHAass H O-

aMUJia3bl, KCHJ1aHasa, TJIFOKOaMuJiasa, JiIrasa
[4,7,13,14].
HpaKTI/lqecxoe HCIIOJIB30BAHUEC

CHUHEPTeTHYECKOTO0 3P deKTa KOMIO3UIUI (pepMEHTHBIX
IIpenapaTroB HaXOIMUT TAKXKE peal3alHio B pa3padoTKe
OINITUMAJIBHBIX COCTAaBOB KOMIUIEKCHBIX XJICOOIEKapHBIX
yIYYIIUTENEH, B COCTAB KOTOPBIX MOMHUMO (DEPMEHTOB
BXOJIAT JIpyrUe J00aBKH 1IEIEBOr0 Ha3HAUCHHUSI.

Takum o0pa3oMm, (epMeHTHBIE MpenapaTsl
ABJSIIOTCSL (P (DEKTHUBHBIM CPEACTBOM PEryJIMPOBAHUS
CTPYKTYPHO-MEXaHUYECKUX CBOMCTB MOJIy(aOpUKaToB,
WHTEHCH(UKAIMK  TEXHOJOTMYECKOro mporecca, a
TaKKe CTaOMIM3alMK KaueCTBEHHBIX XapaKTEPUCTHK U
NPOJUIEHHST CPOKOB CBEXECTH TOTOBBIX U3JENHUH,
BBIPA0OTaHHBIX HA OCHOBE KPHOTEXHOJIOTHH.
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