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(57) Pedpepart:

Cnoco6 MOJTyYeHUsI TePMUYECKU
ob6paboTaHHOIrO IUIIEBOTO OpOLyKTa  CO
CHM)KEHHBIM cojiep)KaHueM aKpwIaMuaa

IpeycMaTpuBaeT J00aBlIeHME K colepiKalleMmy
KpaxMajl  TeCTy  COEIMHEHHUs,  COJIepiKallero
CBOOOJIHBIA THOJI, MU BOCCTAHOBUTENS, a TaKxkKe
TerioBylo o0pabotky mnpoaykra. CoeauHeHue,
cojiep)kaliee CBOOOAHBIM THOJ, BBIOMpAIOT U3
IPYIIBI, COCTOSILEd M3 uucTeMHa, N-anerwi-L-
LYCTeNHa, N-auerui-nyucreaMmHa u Jp.
BoccraHoBuTens  mpeiacTaBiseT  coboit  nroboe
pacTBOpUMOE  COEIMHEHHE, KOTOpOE  SIBIISIETCS
JIOHOPOM  3JIEKTPOHOB, WM COYETAHME TaKHX
coenHeHni. Takke MpeuIokKeH criocod MoTyueHus
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MCKYCCTBEHHO  M3TOTOBJICHHBIX  KapTOQeIbHbIX
YUIICOB, BKJIIOYAIONIMHA  IPUIOTOBIICHUME TeCTa,
coJiep)Kallero  KaprodeiabHble — XJOINbs,  BOJIY,
COeZIMHEHME, coJiepiKalllee CBOOOAHBIM THOI, WU
BOCCTaHOBHTEIIb, PACKATHIBAHHUE U HAPE3aHUE CMECH
Juis  00pa3oBaHMs OTPE3aHHBIX 3arOTOBOK MU
TerioBass 00paboOTKa  yKa3aHHbIX  3aroTOBOK.
Taxoxe MIPEIOKEeH crocob MTOJTy4EHHsI
KapToQeIbHbIX YHIICOB, BKJIIOYAIOMIMNA Hape3aHue
celporo Kaprodess Uil 0O0pa3oBaHMsS JIOMTHKOB,
MOTPY)XEHHE JIOMTHKOB B PAacTBOD, COJEpIKAIIMiA
COEJMHEHMS CO  CBOOOJHBIM  THOJIOM W
BOCCTAHOBUTEIb, M TewioBylo  obpaboTKy
JOMTUKOB KapTodens. M3o0perenne mno3Boiser
CHM3UTH OOpa3oBaHME aKpWIaMHia B KOHEUHOM
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NPOJNYKTEe JO JKEIAaeMOro YPOBHS U IIPU 3TOM XapaKTepUCTUKA KOHEYHOro Ipoaykra. 6 H. u 25
MUHUMAJIbHBIM 00pa3oM MOBJUATh HA KayeCcTBO U 3.1 -J1b1, 29 TA0IM., 14 M.
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(54) METHOD OF THERMALLY TREATED FOODSTUFF RECEPTION WITH LOWERED ACRILAMIDE

CONTENT

(57) Abstract:

FIELD: food industry.

SUBSTANCE: method of thermally treated
foodstuff reception with lowered acrilamide content
provides addition to the dough containing starch of
the compound containing free thiol, a reducer, and
also product thermal treatment. The compound
containing free thiol, is chosen from the group
consisting of cysteine, N-acetyl-L- cysteine, N-
acetyl -cysteamine, etc. The reducer is any soluble
compound which 1is the electron donor, or a
combination of such compounds. Also the method of
artificially prepared potato chips reception is
offered, including dough preparation containing

Crp.: 3

potato flakes, water, the compound containing free
thiol, and a reducer, mix's rolling and cutting for
formation of preparations and thermal treatment of
the mentioned preparations. Also the method of potato
chips reception is offered, including a raw potato
cutting for formation of slices, immersing of slices
in a solvent containing compounds with free thiol a
reducer and thermal treatment of slices of a potato.

EFFECT: invention allows lowing acrilamide
formation in an end-product to desirable level and
thus at a minimum affecting quality and end-product
characteristics.
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Tekcr onucanus npuBeieH B GaKCUMUIBHOM BUJIE.
[Tpenmochiky co3aHus U300pETEHH

HepereCTHBIe CCBUIKH Ha POJACTBCHHBIC 3asBKHU

JlaHHad 3adBKa SBIAETCS YaCTHUHBIM MPOJOJDKEHHEM paccMaTpuBacMOl 3aiBKH Ha
narent CITA 10/929922, nonannoi 30 asrycra 2004, u paccMaTpuBacMOi 3asiBKH Ha MATEHT
CIIA 10/931021, momanHo# 31 asrycta 2004, xOTOphlE SBJIAIOTCS YaCTHYHBIM
IPOJIOKEHHEM paccMarpuBaeMbIx 3asBoK Ha mateHTsl CIIIA 10/372738 u 10/372154, obe u3
xoTopelx momanbl 21 ¢empans 2003, 3aska Ha mnatent CIHA 10/372154 ssnsercd
YaCTHYHBEIM IIPOJOJDKEHMEM paccmarpuBaeMoit 3asBku Ha matent CIHA  10/247504,

nogaHHo# 19 cenTsOps 2002.
OO6nacTh TEXHHKH

JlanHoe H300peTeHHe OTHOCHTCS K CIoco0y YMEHBIICHHs KOJIHYECTBA aKpHJIaMHJa B
TepMHYECKH 0OpabOTaHHBIX MHIIEBBIX NMPOAYKTaX M MHO3BOJIAET H3rOTaBIMBATh ITHIIECBHIC
IIPOLYKTHI, HMEIOIINE 3HAYHTENbHO 0osiee HU3KKe ypOBHH akpuiaamuaa. KonkperHee, 1aHHOE
n300peTeHre OTHOCUTCA K: a) No0aBICHHIO IByX HIH 060jie€ pEarcHTOB, MOHHKAFOIIHX
COIEpPXAHUE aKpWIaMUAa, B IIPOLECCE H3rOTOBJIECHUS MCKYCCTBEHHO H3TOTOBJIEHHOIO
[HUIIEBOr0 TMpoAyKTa H ©) HCNONB30BaHMIO PpAa3iIMYHBIX peareHTOB, IOHMKAIOIIUX
COZCpXKaHHe aKpUJIaMHJa, B IPOIECCEe U3TOTOBJICHUS KApTOQENIBHBIX XJIONBEB MM APYTHX
NPOMEXKYTOYHBIX ~ NPOAYKTOB, HCIOJB3YEMBIX IIPH  HM3TOTOBJIEHHH  HCKYCCTBEHHO

H3TOTOBJICHHOTO ITUILEBOTO MPOIYKTA.
Onucanue ypoBHSI TEXHUKH

XuMHUECKOe COCOMHCHHE aKpWIaMHI B BHJE IIOJMMEpa HCIOJIB3YETCs B
NPOMBUIUICHHOCTH B TEYEHHE [UIUTCIIBHOIO BPEMEHH U1 0OpabOTKH BOABI, YJIy4IICHHS
pereHepalMi Macjla, H3rOTOBJICHHs OyMmaru, BO (IIOKY/UTHPYIOLIIUX areHTaxX, 3aryCTUTENsX
Jast 06pabOTKH pyasl M TKaHeH, COXpaHSIOMUX CKJIAAKY. AKPHJIAMHA BBIIAJacT B BHJAE
OeNbIX KPUCTALIOB, HE UMEET 3aIaxa H xopouo pacTBopuM B Boge (2155r/n mpu 30°C). K

CHHOHHMAaM aKpujJIaMHIa OTHOCATCA: 2-HpOHeHaMH,H, JTHJICH Kap6OKcaMI/IH, aMuJ] aKpHHOBOﬁ
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KHCJIOTHI, BUHWI aMUJ U aMHJ MPOIICHOBOH KHMCIOTHL. AKPHJIAMHI HMEET MOJICKYJSPHYIO
macey 71,08, Touxy nimaBnenns 84,5°C u Touky kunenus 125°C npu 25 MM pr. cTonGa.

B nocnennee Bpems cample pa3NMUHBIE MMHIIEBHIC NPOAYKTHI JANH IOIOXHTEIBHEIE
pe3ynbTaTel IPY TECTHPOBAHUH Ha MPHUCYTCTBHE B HHX MOHOMepa akpmiamuaa. OcoGeHHo
60JIBIIOE KOJMMYECTBO aKpuUIaMua ObLIO OOHAPYXKEHO B YIJIEBOAHBIX MHIIEBLIX IPOXYKTaX,
MOABEPTHYTEIX BBICOKOTEMITEpaTypHOH oOpaboTke. K nHImeBbIM mpoaykraM, JaBIIMM
IOJIOXUTENbHEIE TIPOOBI HAa aKpHJIAMHA, OTHOCATCA Kode, KPYIBl, MeYeHbe, KapTodeabHbIE
YHICE, KpEeKepbl, KapTobelb, >KapeHHBIH Mo-ppaHIy3ckH, XneG H OYyJIOYKH, XApPEHOE
IaHUPOBAHHOE Msco. B o0meM ciydae, OTHOCHTENBHO HH3KOE COIEpXaHHE aKpHUiIaMHIa
OpUT0 0OHAPYXKEHO B HarpeThIX GOraThIX MPOTEHHAMH MUIIEBBIX NMPOAYKTAaX, B TO BpeMs Kak
OTHOCHTEJIbHO BBICOKOE COZIEpXKaHUe akpuiaMuaa 66110 0OHapy)keHO B OOraThIX YriieBOAaMH
NHIIEBBIX NPOJYKTaX, 110 CPaBHEHHIO C HEOOHapy>XEHHBIMH YPOBHSMH B HArpeThiXx H
OTBapeHHBIX MNuUIIEBBIX Ipoaykrax. CornmacHo uMmewmeiics uHpOPMAIMH, YpPOBHH
aKpuIamMHuza, oOHapy>KeHbl B Pa3jIMYHBIX OJMHAKOBO 0OpabOTaHHBIX MUIIEBBIX MPOXYKTaX
HaxonaTcsa B HHTepBane 330-2300 MKr/kr B KapTodenbHBIX 4yHIcax, B uHTepBane 300-1100
MKI/KT B KapTodee KapeHHOM Io-ppaHIy3ckH, B uHTepBaie 120-180 MKI/KT B KyKYpYy3HBIX
YUncax, U B HHTepBaje OT He oOHapyxkuMmoro 3HadeHHs A0 1400 MKI/Kr B pa3mH4YHBIX
KPYNSHBIX OPOAYKTax JAJis 3aBTpakKa.

B HacTosimee BpeMs CUHTAETCS, YTO aKpHJIaMHJA oOpasyeTcs BCICICTBHE NMPUCYTCTBHS
aMHHOKHCIIOT H peAyLHpYIOUHMX caxapoB. Hampumep, cyMTaeTcs, 4ro peakUus MeExXIy
cBOOO/IHBIM acrapariHOM, aMHHOKHCJIOTOH, OOBIYHO IIPUCYTCTBYIOLIUX B CHIPBHIX OBOLIAX, H
CBOOOZHBIMM  PEAyLMPYIOIUMMH caxapaMH OOBSICHA€T TMosBIeHHe Oonblueii 4acTH
aKpuwiaMuzaa, oOHapyKHBaeMOro B KapeHHBIX IUIIEBBIX MPOAYKTaX. ACIapardH COCTaBJISET
npudbmsurensHo 40% obwero coxepxkanus cBOOOJHBIX aMHHOKHUCIIOT B CHIPOM Kaprodene,
npubim3uTeasHo 18% obwero coxaepxanus cBOOOJHBIX aMHHOKHCIIOT BO PXKH C BBICOKUM
colepkaHueM IporenHa # npubmusurensHo 14% obmero conepxaHus CBOOOJHBIX
AMHHOKHCJIOT B ITIICHHIIE.

Bo3MoxkHO Tarke oOpa3oBaHME akpWiaMHIa H3 aMHHOKUCIOT, OTJIHYHBIX OT
acmaparvHa, HO 9TO ele He ObUIO IOATBEPXKAEHO C JOCTAaTOYHOH CTENEHBIO HAIEKHOCTH.
Hanpumep, coobimanocs 06 06pa3oBaHHH HEKOTOPOrO KOMHYECTBA aKpAIaMHJA B OIBITAX C
IIIOTAMHMHOM, METHOHHMHOM, ILIMCTEMHOM M aclapTaHOBOH KHCIOTOM B  KadecTBe
NpEIIECTBEHHUKOB. JTH HaHHBlE, OJHAKO, TPYAHO NOATBEPAHTH, BCIEACTBHE CKPBHITOTO

NMPUACYTCTBUA HpHMCCCﬁ acriaparuia B COBOKYIIHOCTH aMHHOKHCIOT. Tem He MCHEEC,
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acriaparuH ObLI IpHU3HAH B KAayecTBE aMHHOKHCIOTHI - MPEIAIISCTBCHHHKA, GOJiee BCETO
OTBETCTBEHHOH 3a 00pa3oBaHUe aKpUJIaMUJa.

ITockonbKy NpHCYTCTBHE aKpHIaMHAa B MHINEBBIX MPOAYKTaX SBIACTCA HEJABHO
oOHapyxeHHbIM (paKTOM, TO TOUHBIH MEXaHH3M ero 0Opa30BaHHs eIle He ObUT MOATBEPXKICH.
Omnako B HacTosIee BpEMs CYHMTACTCs, YTO Haumbojlee BEPOATHBIA NyTh 0Opa3oBaHHUS
aKpunaMHua BKIIO4YaeT peakuuro Maiiapa. Peakuus Maifapa naBHO nmpu3HaHa B NHUINEBOM
NPOMBIIIUIEHHOCTH B Ka4eCTBE BaXKHEHIIEH XHMHUYECKOH peakuud npH oOpaboTKe MHIIEBBIX
IPOJYKTOB M MOJET BJIMATH Ha BKYC, LIBET M MHUIIEBYIO LHEHHOCTh HpPOAYKTa. Peakiiust
Maiiapa TpeOyeT HatH4He Tela, Blar, peAyLHPYIOIIUX caXapoB H aMHHOKHCIIOT.

Peaxius Maiiapa BxmodaeT Nenbld P CIOXHBIX peakuud c¢ obOpasoBaHHEM
MHOTOYHCJICHHBIX MPOMEXYTOYHBIX NPOJYKTOB, HO B 00IlEM ciiydae MOXeET OBITh onHcaHa,
KaKk BKMOYaromas Tpu mara. [lepBeiif mar peaxkmus Maiiapa BKIIOYaeT COEJAWHEHHUS
cBOOOAHOM aMHHOTpyHmbl (M3 CBOOOJHBIX AMHUHOKHCIIOT HW/MIM HPOTEHHOB) C
peoyLMpYIOIKUM caxapoM (TakMM, Kak [JIIOKO3a) A oOpa3oBaHUs PEKOMOMHHPOBaHHBIX
nponykroB  Amamopm  umu XeliHca.  Bropo#  mar  BKIIOYaeT — pasloKEHHE
PEKOMOMHUPOBAHHEBIX NMPOAYKTOB Pa3lMYHBIMU IbTEPHATHBHBIMU IYTSIMH, BKIIFOYAIOIIUMH
JIGOKCHO30HBI, (parMeHTanuio uimm pasnoxeHue Cipekepa. CIOXHBIA paa  peakIui,
BK/IIOYAIOLUMX  JAETUJpaTallio, NIMMHHUPOBAaHHE, NHKIM3aLUMIO, (parMEeHTaUMIO H
M3MENIbYEHHE NPHUBOAUT K OOpasOBAHUIO COBOKYNHOCTH OOYCIOBJIHBAIOUIMX  BKYC
MIPOMEXYTOYHBIX TIPOIYKTOB M coenMHeHN. TpeTuit mar peakuun Maiiapa xapakTepusyercs
0bpa3oBaHHEM KOPHYHEBBIX a30TOCOAEPXKALUX IMOJUMEPOB M comnonuMmepos. Hcronbys
peakunio Maiiapa kak BO3MOXHBIH 1yTh 0Opa3oBaHus axpunamuna, ®ur.l mumnoctpupyer
YIPOILEHHHH BHJ BO3MOXHBIX IIyTeH o0pa3oBaHHs akpujIaMHUia, HauMHAs C acnaparvHa u
TJTFOKO3BI.

Bpennsle BO3mEHCTBHS aKpuilaMHAa Ha 4YENOBEYECKWH OpraHu3M He ObUIO
YCTaHOBJIEHO, HO €ro MPHUCYTCTBHE B IHILEBBIX IPOAYKTAaX, OCOOCHHO Ha IOBBINIEHHBIX
YPOBHSX, SIBISICTCA HEXelaTenbHbIM. Kak OTMeYaaoch BBIIIE, OTHOCHTENIBHO BBICOKHE
KOHLEHTPAllMH aKpuiaMuaa oOHapy>KeHbl B IHIIEBBIX NPOAYKTaX, KOTOpbIE MOJBEPIIHCH
HarpeBaHUIO MM TEPMHUYECKOH 0OpaboTke. YMEHbIICHHE COAEPIKAaHHUA aKpHIaMKIa B TaKUX
IHIIEBBIX NPOAYKTaX MOXeT OBITh JOCTHTHyTa IIyTEM YMEHBLIEHHS COACPXKaHUA WU
HOJTHOTO YCTPaHEHMS COSAHHEHMH - IIPeALICCTBEHHHKOB, KOTOpbie 00pa3yloT aKpHiIaMHn,
CO3JaHUS INPENATCTBHI 00pa3oBaHWIO akpuilaMHIa BO BpeMA O0OpabOTKH MHINEBOTO
HpOJYKTa, pa3pylIeHU UMM B3aHMOJCHCTBHS MOHOMEpa aKpHJIaMHJia IIPH €ro 00pa30BaHUK

B MHIICBOM IIPOAYKTC HWJIH YAAJICHUA aKpuliaMHaa H3 IIPOAYKTa J0 €ro HOTpe6J'ICHI/I5I.
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IToHsTHO, YTO KaXIbIH MUILEBOH MPOIYKT MpEABABIAET 0cOObIe TPeOOBaHHS K peaM3alHK
mobo# K3 BBINIE yKa3aHHBIX BO3MOXHOCTeH. Hampumep, NUIIEBBIE NPOAYKTHI, KOTOPHIE
Hape3aroTCsl TOHKUMH JIOMTHKAMH U IOJBEpraroTcs KyJIHHapHOH 06paboTke Kak OJTHOPOJHEIE
KyCOYKH, HE MOryT OBITh JIETKO CMEHIaHHBI C pa3iIM4YHBIMH Ao0aBkaMu 6e3 (H3UYECKOTo
paspylieHHs KICTOYHOH CTPYKTypbl, KOTOpas NpPUAAET MHIIEBBIM MPOAYKTaM OcCoObIe
CBOHMCTBa IpH KyIuHapHoH oOpabotke. [Ipyrue TtpeboBaHHs K 00paboTke HEKOTOPHIX
IIMIIEBBIX NPOAYKTOB MOTYT TOYHO TaK )K€ CJe/laTh CTPAaTeTHH YMEHBIIEHUS COAEpXaHUS
aKpHJIaMHU/1a HECOBMECTHMBIMHU MJTH YPE3BBIYAHHO CII0XKHBIMH.

B kauectBe npuMepa Ha Pur.2 nokazaHpl XOpOLIO HM3BECTHBIE B JaHHON oOmacTtu
croco0b! M3roTOBJIEHUA KapTO(ENbHBIX YHIICOB U3 chIporo kaprodens. Ceipoii kaprodens,
KOTOpHI comepxutT okono 80% wumu Gonee BoAbl MO BeCy, CHEpBa MocTymaeT Ha mar 21
casitHa  Koxunpl. Ilocne Toro, kax ceIpoit Kaprodenb OuHMINEH, KapTodenuHbl
TPaHCIOPTHPYIOTCS Ha mar 22 Hape3aHus. TONIIHHA KaXTOro JOMTHKA KapTodelns Ha Iare
22 Hape3aHHUS 3aBHCUT OT JKEIaeMOH TOMIIHMHBI KOHEYHOIO MPOAyKTa. M3BeCTHEIE U3 ypOBHS
TEeXHAKH TPHMEpPHl  BKIIOYAIOT  Hape3aHUss  Kaprodenas  JIOMTHMKaMH  TOJIIHHOM
npubmusutensHo 0,053 mroiiMa. 3ateM STH JIOMTHKH TpaHCOOPTHPYIOTCS Ha Imar 23
IPOMEIBaHMS, Ha KOTOPOM IOBEPXHOCTHBIH KpaXMasl Ha KaXJIOM JIOMTHKE yJalsdeTcs IpH
MIOMOLIM BOABI. 3aTeM INPOMBITHIE JIOMTHKH Kaprodens TpaHCHOPTHpYIOTCS Ha war 24
KynHHapHOH 00paboTku. JTtoT mar 24 xynuHapHOH 00pabGoTKH OOBYHO BKIIOYAET
o0kapuBaHHE JIOMTHKOB B 00XapoyHOM amnmapare HENpPEPhIBHOrO JCHCTBHSA, IIpH
TeMIIEpaType, HanpuMep, npuommsuTensHo 177°C B Teyenue npubausutensHo 2,5 MuHyT. Ha
mare KyJHHapHOW 00pabOTKH CoOIepxKaHUE BJard B YHMICE YMEHbINAeTcs, B o0IeM ciydae,
J0 3HaueHHA MeHee 2% mo Becy. Hampumep, THIHMYHBIA JXapeHHBIH KapTOQeabHBIR 4YHIIC
BBRIXOZUT U3 00KapOYHOIO amlmapara ¢ BIaXHOCTbIO NpuOaM3uTenbHO 1,4% 1o Becy. 3ateM
o0xapeHHbIe KapTogeabHbIE YHMIICH! TPAHCHOPTHPYIOTCA Ha Iar 25 3anpaBKd NPAHOCTSAMY,
Ha KOTOpOM BO BpamawoomeMmcss Oapabane poOasisarorcs mnpunpasel.  Haxonern,
NPUNpPaBJICHHBIE YHICHl CIEAYIOT Ha mar 26 ynakoBkd. OOGBIMHO 3TOT mar 26 ymakoBKH
BKJIFOYAET MOAauy MPUIPABICHHBIX YHUIICOB Ha OJUH HJIM HECKOJIEKO BECOB, KOTOpBIE 3aTEM
HAMPABJISAIOT YHIICHI K OJHOMH MM HECKOJIBKHM 3aIlOMHIIOMMM H 3ale4aThIBAOIINM MalllHHaM
BEPTHKANBHOI (OPMBI AJIS YIIAKOBKH B THOKHE MTAaKeTHl. Y IaKOBAHHBIH MPOAYKT IOCTYIIAET B
TOPTOBYIO CETh U IIOKYIAeTcs NOTpeOuTeENEM.

Marneiiimee H3MEHEHME B HEKOTOPHIX MMarax oOpaboTkM KapTOoQenbHBIX YHIICOB,
ONMCAHHBIX BBLIIIE, MOTYT IMPHBECTH K 3HAYHTEIbHBIM HM3MEHEHUAM B XapaKTEpHCTHKaX

KOHCYHOI'0 NpOAYyKTa. HaanMep, IIPOAOCIIKUTCIIBHOC BpEMS HpCGBIBaHI/ISI JIOMTHKOB B BOJIC

Crtp.: 8



10

15

20

25

30

35

40

45

30

RU 2391000 C2

Ha miare 23 OpoMBIBaHHS MOJKET IIPHUBECTH K BBIIENAYHBAHHIO U3 JIOMTHKOB COCIHHEHHH,
KOTOpBIE MNPHAAIOT KOHEYHOMY MPOAYKTY KapToQedbHEIR BKyC, LBET H TEKCTYpY.
VBenuueHrne BpeMeHH NpeOhIBaHHS WM TEMIlEpaTyphl HarpeBaHus Ha mare 24 KyJlTHHapHOH
00paboTKH MOTYT IPHBECTH K YBEIUYECHUIO MailapOBCKUX YPOBHEH IOTEMHEHHUS B YHIICaX, a
TaKKe K OoJiee HH3KOMY COJEpXaHWIO BIard. Eciy jkenaTelbHO BHEAPHUTH Kakue - JHOO
MHTPEUEHTBl B JIOMTHKU KapTodens [0 oOXapuBaHHMs, TO MOXET BO3HHKHYTH
HeOOXOJMMOCTh  YCTAHOBHTh MEXaHW3M, KOTOphIH obecrmeumBan ObI NOIJIOLICHHE
J00aBJIECHHBIX HHIPEIUEHTOB BO BHYTPEHHHE YaCTH JIOMTHUKOB 0e3 pa3pylICHHs KIETOYHOR
CTPYKTYPBI YHMIICOB HJIH BBIIIETaYMBaHMA HEOOXOANMBIX COCAMHEHUI U3 TOMTHKA.

B KadecTBe Ipyroro mpuMepa HarpeBaeMoro MHIIEBOrO NMPOAYKTA, NPEeXbSBISIONMErO
ocoOble TpeOOBaHUS K YMEHBLICHUIO YpOBHEH aKkpHiIamMHJa B IOTOBOM IPOIYKTE, MOXKHO
PacCcMOTpETh CyXHe 3aKyCKH, KOTOpPBlE MOTYT OBITh TakKe M3TOTOBJICHBI M3 TecTa. TepMHH
"MCKYCCTBEHHO H3TOTOBJIEHHAs 3aKycka' o0O3HA4YaeT, CyXylio 3aKyCKy, I H3rOTOBJICHUS
KOTOpOl B KauecTBe WCXOJHBIX HHIPEIUCHTOB MCIOJAB3YETCS YTO-TO OTIMYHOE OT
IIEPBOHAYAIIBHOr0 HEH3MEHHOI0 KpaxMallocoJep Kallero HCXoAHoro marepuana. Hanpumep,
H3TOTOBJIEHHBIE CYXHE 3aKyCKH BKJIIOYAIOT H3TOTOBICHHBIC KapTo(eNbHEIE YHICHL, B
KOTOPHIX B KauyeCTBE MCXOIHOTO Marepuala HCIOJB3yeTcs OOE3BOXKEHHBIH NPOAYKT H3
Kaprodens, M KyKypy3HblE 4YHICHI, B KOTODBIX B KayeCTBE HCXOIHOIO MaTepuaia
HCTIONB3yeTC KYKypy3Has myka. CliefyeT OTMETHTh, YTO 00€3BOXKEHHBIH KapTOQeTbHBIH
IPOIYKT MOKET IIPEACTaBIATH COOOH KapTOQENbHYIO MYKY, KapTO(eNIbHbIE XJIOMbS,
KapToeNbHbIE TPAHYITBI HIH JIIO0YI0 Ipyryio GopMy, B KOTOPOH CYIECTBYET 00€3BOKEHHbIH
kapropenb. Korga B JaHHON 3asBKE HCIONB3YIOTCS JHOOBIE M3 3THX TEPMHUHOB, CIEAyeT
IIOHUMATh, YTO BKJIIOYEHEI BCE 3TH BAPHAHTEL.

PaccmotpuM cHOBa ®ur. 2. VICKycCTBEHHO M3TOTOBIICHHBIE KapTOMEIBHEIE YHICH HE
TpebyroT mara 21 CHATHs KOXHLBL, Iara 22 Hape3aHHs TOHKHMH JIOMTHKaMH{ HJIH miara 23
NpOMBIBaHMA. BMECTO 3TOr0, MPOH3BOJACTBO HCKYCCTBEHHO H3TOTOBICHHBIX KapTO(ETbHBIX
YHIICOB HAYMHACTCS ¢ 00E3BOKEHHOTO KapTO(eIbHOro NPOAYKTa, TAKOTO KaK KapToQenbHbIE
xnonbg. O6e3BOXeHHBI KapTOoQenbHBIH NPONYKT CMELIMBAETCS C BOJOH H JPYTHMH
BTOPOCTENIEHHFIMH HHIPEAUEHTAMH U1 00pa30BaHusl TECTa. 3aTeM 3TO TECTO PaCKATHIBACTCS
B JIACT M pa3pe3aeTcs 1O MOCTYIUIEHHS Ha Iuar KyluHapHOH oGpaGorku. Lllar xymuHapHOH
00paboTKH MOXET BKIIOYATH O0XKapUBaHHE WM BBINEYKY. 3aT€M YHIICHI IOCTYNAOT Ha IIar
3alpaBKM NIPSHOCTAMH M Liar yrnakoBku. [lepememmBanne xapTod€nbHOrO TeCTa, B 00IEM
cnyqae obGneryaer noGaBieHHe APYruX HHrpeaueHToB. M1 Haobopot, nobaBieHue Takux

WHIPEIMEHTOB K CHIPOMY MHINEBOMY NpPOAYKTY, TAKOMY KaK JIOMTHKH Kaprodens, TpeOyeT
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pa3paboTKH MEeXaHH3Ma, ITO3BOJIIOIEr0 HHTPEAUEHTaM NMPOHUKATh B KJICTOUHYIO CTPYKTYPY
nponykra. OnHako, noGaBleHHE JOOBIX HMHIPEJUEHTOB HA Iare CMEIUMBAHHS JOJDKHO
BBINOJNHATECS C YY4ETOM TOTO, YTO STH HHIPEAUEHTBI MOTYT OTPHMLATENILHO IOBJIHMATH HA
XapaKTEPHCTHKH TECTa B OTHOLICHWH PacKaTBIBAaHMS, a TAKKE HAa XapaKTEPUCTHKH FOTOBBIX
YUIICOB.

Beuio OBl 3KelaTenbHO pa3paboTaTh OAMH FUIM HECKOIBKO CNOCOOOB yMEHBIIECHHS
YPOBHS COJICPXKaHHs aKpHIaMUAa B KOHEYHOM IPOAYKTE IIPH HArpeBaHWH HUIIH TEPMHIECCKON
06paboTKe MUIIEBBIX IPOAYKTOB. B HaeamsHOM ciydae, TaKoit croco6 M0/KEH CYLIECTBEHHO
YMEHBIIHUTD HJIH IOJTHOCTHIO HCKITIOYUTH COAEPKaHHE aKpHIaMHIa B KOHEYHOM POJYKTE, HE
OKa3bIBasi TIPH 3TOM OTPHIIATENBHOTO BIMSHHSA Ha K2YECTBO M XapaKTEPUCTHKH KOHEYHOTO
npoaykta. Kpome Toro, 3toT crocod He JOMKEH BBI3BIBATEL CIOXKHOCTEH IPH BHEAPEHHH H,

JKeJIaTeJIbHO HE YBCIIMUYUBATH CYLICCTBEHHO CTOMMOCTE BCETO IIponecca.

Kpartkoe u3J10)k€HHE CYIHOCTH H300PETECHHS

[Mpennaraemoe wu300peTeHHE KacaeTcs YMCEHBIICHHA COAEPXAHUS aKpujiaMuIa B
NUINEBBIX NIPOAYKTax. B mpeiaraeMoM B JaHHOM H300pPETEHHH TEXHOJIOTHYECKOM MpoLecce
s ycuneHdus 3G QEeKTHBHOCTH CHHXKAIOIICH YpOBEHb akpHIaMHAa A00aBKM, coAepialueH
cBOOOHEINA THOJ, TAKOM KaK IIACTEHH, HCIIOJIB3yeTCs BOCCTAHOBHUTENb. C OIHOM CTOPOHEL,
IUCTEHH UCIIONB3YETCA B KAYECTBE CHHKAOIIEH YPOBEHb aKpHIIaMHa JOOABKH B COUCTAHHH
C BOCCTAHOBHTEJIEM, TAKAM KaK aCKOPOGHHOBAs KUCJIOTA, XJIOPU 0JI0Ba, CYJIbQHUT HATPUA MK
MeTabuCyIb(UT HATPHUSL.

BoccTaHoBUTENb MOXET YCHIHBATh 3 (PEeKTHBHOCTh CHHXKAIOIEH YPOBEHb aKpHIaMHIa
no0aBkH, colepkamieil CBOOOAHBIA THOT, M, TEM CaMmbIM, IO3BOJISET MHHMMH3HPOBAaTh
IIOCTOPOHHHE MPHBKYCHI, KOTOPBIE MOTYT OBITH IBHO BEIDKEHBI IPH MOBBILIEHHBIX YPOBHAX
conepxkanus n006aBKH, CHIDKarOLIeH ypoBeHb akpuiamuzaa. CrenosaTesnbHO, B JaHHOM
H300peTEeHNH TIpeAJIaraeTcs CPEACTBO I YIy4IIeHH Ka4eCTBa M XapaKTEPUCTHK KOHEYHOTO
npoxyxra. Kpome Toro, momoGHbIH croco0 CHIXKEHHS COJAEPXKAHMS aKpulaMuia B o0ieM
clyyae MOXET OBITH JIETKO OCYINECTBIEH. YKAa3aHHbIE BBINIE, a TaKke JOIOJHHTEIbHbIC
OTJIMYHTENBHEIE IPH3HAKH HM IIPSUMYIIECTBA [JAHHOTO M300peTeHHs CTaHyT Oolee

OYCBHIHBIMH U3 IPHUBCICHHOI'O JAJICE l'IO}IpOﬁHOFO OIMHCaHH.

Kparkoe onucanue qeprexeit
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HoBble 4epThl JAHHOTO H300pETEHHUs, KOTOPBIE MOXHO CYHTATh OTIMYUTECIBHBIMH,
M3JI0EHBI B TIPUJIAracMEIX [IYHKTaX MaTeHTHBIX NpUTa3aHui. OfHako, caMo u300peTeHHe, a
TaK)Ke [PeJIOYTHTEIBHEI CHOCOO €ro HCIONB30BaHHsA, JOMOJNHHUTENBHBIE ILENH H
IperMyLIecTBa OyoyT IOHATHBI JIy4Ille BCETO NMpPH PACCMOTPEHHH CIELYIOLIETO OMUCAHHS
B3ATBHIX B KauecTBE HJLUTIOCTpALlMM BAapPUAHTOB OCYILECTBIECHHS BMECTE C INPHIAraéMBEIMH
qJepTekaMH, Ha KOTOPBIX:

dur. 1 WUIOCTPHPYET B YNPOLIEHHOM BHIE HpeArnosaracMblii IyTh 0O0pa3oBaHHs
aKpHJIaMHJ1a, HAYWHAIOIHMHACS ¢ acliaparvia 1 IIoKOo3bl;

dur. 2 WUIOCTPUPYET XOPOLIO H3BECTHbIE K HACTOSAIIEMY BPEMEHH CIOCOOBI
M3rOTOBJIEHUS 06KapEHHBIX KapTO(EIbHBIX YHIICOB H3 CHIPOro KapTodens;

®ur. 3A u 3B HIITIOCTPHPYIOT CIIOCOOBI H3rOTOBNEHHS HCKYCCTBEHHO H3TOTOBIECHHOH
CyXOH 3aKyCKH, COTJIaCHO JBYM Pa3U4HBIM CII0c00aM OCYLIECTBIECHHS H300pETEHNU;

®ur. 4 rpa¢uyecKd WUIOCTPHPYET YPOBHH aKpHJIaMHJa, OOHApYXCHHBIE B CCPUH
HCITBITaHU M, TPH KOTOPBIX 100aBJIsIIHCh IUCTEHUH U JIN3UH;

dur. 5 rpaguyecKkH HIUTIOCTPUPYET YPOBHH aKpHIaMHI2, OOHApyKEHHBIE B CCPHH
ncneiTagni, mpu koropeix CaCly cowerancs ¢ ¢GocdOpHOM KHUCIOTOH HIM JTMMOHHOM
KHCJIOTOH;

dur. 6 rpaduYecKH WUIOCTPHUPYET YPOBHH aKpHIaMHIa, OOHApYKEHHBIE B CEpHH
ucnsiTagui, npu xortopeix CaCl, u docdopHas xucnoTa A06aBIAIHCE B KapTOQEIbHbIE
XJIOIbSA C Pa3JINYHBIMU YPOBHIMH COJACPKAHHUS PeAYIHPYIOIIUX CAXapoB;

®ur. 7 rpa¢uuecKH HUTIOCTPHPYET YPOBHH aKpHIaMHa, OOHApyKEHHEIE B CEpHH
ucnpiTanni, npd kotopeix CaCl, u ¢ocdopHas kucioTa TOOABIAINCE B KapTOQebHbIC
XJIOIBSL;

dur. 8 rpapuyecKH WLUTOCTPHUPYET YPOBHHM aKpUIaMHJa, OOHApyXCHHEIC B CEpUH
ucneiTanui, npa kotoperx CaCl, W 1MHMMOHHas KHCIOTa JA00aBIAIHMCh B CMECh UL
H3rOTOBJICHUS KYKYPY3HBIX YHIICOB;

dur. 9 rpaduuecKH HUTIOCTPUPYET YPOBHH AaKpHIaMHzAa, OOHapyXEHHbIE B
kapToQeNbHBIX YHICAX, HM3rOTOBICHHBIX C IHCTCHHOM, XJIOPHAOM Kalblui H Jm0bo
tbocdopHoii, 160 TMMOHHOH KHCIOTOMH;

®ur. 10 rpaduyecKkH HIUTIOCTPUPYET YPOBHHM aKpHJaMHIa, OOHapyXCHHBIC B
KapToQeIbHBIX YMIICAX, KOT/a XIOPHI Kansius H GpochopHas KMCI0Ta J0OaBIAIHCE THOO Ha
1are H3roTOBJICHHS XJIOMEEB, IHOO Ha IIare H3roTOBJICHHS YHIICOB,

®ur. 11 - rpadudeckn HILTIOCTPUPYET BIMSHHE acrnaparvHasbl U OydepHoro pacTopa

H YPOBEHb aKpUJIaMHU/ia B KAPTO(EJIbHBIX YUIICAX;
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Our. 12 - rpaduyeckn WUTIOCTPUPYET YPOBHH aKpHJIaMpAa, OOHapyXEHHBIE B
KapToQesbHBIX YHIICaxX, 00XKapeHHBIX B Maclie, COJIepKalluM pO3MapHH.

®ur. 13 - rpaduyecKkH WUTIOCTPHPYET BIHAHHE IOOABNEHHS OKHCIHATENS HIH
BOCCTAaHOBHUTEN K CHIDKAIOWIEH YPOBEHb akpuiiaMuja nobaBke, coaepikamieii cBoOGOAHEBIH

THOIL
[Tonpo6Hoe onucanune u3o6peTeHus

Jna oOpa3oBaHUs aKpuiIaMHua B TEpPMHYeCKH 00paGOTaHHBIX IHILEBBIX INIPOAYKTaX
TpeOyeTcs HCTOYHHK YIIIEpOJa M HCTOYHHK a3ora. MMeeTcs rumoresa, 4yTo MCTOYHHKOM
yrjiepona SBISIOTCS YIJIEBOJABI, & MCTOYHUKOM a30Ta - MPOTEMHB! HWIIH aMHHOKHCIOTHI
MHorue WHrpenqUeHTHl MUINEBHIX MPOJYKTOB, MMEIOIIHE PACTHTENIBHOE MPOHCXOXICHHE,
TAaKKe KaK pHC, NIIEHHUIA, KYKypYy3a, S’IMeHb, COsl, KapTodeb U OBEC COAEpKAT aclapariH U
ABJIAIOTCS B OCHOBHOM YIVICBOJAMH, COJCPXAIIMMH HE3HAYMTEIbHOE KOJIMYECTBO
KOMIIOHCHTOB aGMHHOKHCJIOT. THNHYHO, TaKUE HWHTPEIUCHTH MUIIEBBIX IPOAYKTOB HMEIOT
HEeGOJBIION MMyJT aMHUHOKHCIIOT, B KOTOPBIM BXOJAT M JPYTHE aMHHOKHCIIOTBHI, IOMHMO
acraparvisa.

[log tepMHHOM "TepMHYECKH OOpabOTaHHBI" NMOHHMMAETCA NHILEBOH NPOAYKT HIIH
HHTPEJUEHT IMHINEBOrO MPOJYKTa, B KOTOPOM KOMIIOHEHTHI MHIIEBOrO MPOJAYKTa, TaKHE KaK
CMECh HHTPEAMEHTOB MHUILEBOTO MPOIyKTa, HarpeBaroTcs NpH Temieparype He Menee 80°C.
IIpeanouruTensHo, TepMmuyeckas oO0paboOTKa NHINEBEIX MPOAYKTOB HJH HHIPEIHEHTOB
HHIIEBLIX [TPOAYKTOB MPOHCXOIUT MpH TeMimeparypax npubmusurensHo ot 100°C mo 250°C.
WHrpendeHTsl MUIIEBOrO INPOAYKTa MOryT 0O0pabaThlBaTbCS IPH  HOBBINEHHBIX
TeMIlepaTypax OTAEJIbHO APYr OT Apyra A0 TOro, Kak OHH 0o0pa3sylOT KOHEYHBIH MHINEBOH
npoaykr. [Ipumepom TepMudecku 06paboTaHHOTO MHIPEIHEHTA MHINEBOTO IPOAYKTa MOTYT
CIIy’KHTb KapTO(ebHbIe XJIOMbs, KOTOPbIe BEIPabaThIBAIOTCA U3 CHIPOro KapTodens, U B X0Ae
3TOTO TEXHOJIOTHYECKOTO MpoIecca Kaprodeip moasepraeTcs Bo3AeHCTBHIO TEMIIEPATypPhI 1O
170°C. Tepmunbl "kaprodenbHble xjombsa", "kapTo¢enbHble rpaHyisl’, "kaprodenbHas
MyKa" HCIOJB3YIOTCS B JAHHOM OIIHCAaHWHM B3aHMO3aMEHSeMO H 0003Ha4aloT 000N
JETHAPAaTHPOBaHHBIM NpPOAYKT Ha OCHOBe Kaptodens. IIpumepamu Apyrux TepMHYECKH
00paboTaHHBIX MHIPEAMEHTOB MHILEBBIX HPOJYKTOB MOTYT CIIY)XXHTh 00paboTaHHBIH OBec,
OTBapeHHBI! H BBICYIIEHHBIA PHC, KyJTHHApHEIEC H3IEIHS H3 COH, KYKypy3HbIH nonydabpuxkar,
’KapeHHBIC Ko(eifHbIe 000 U XkKapeHbie 600bI Kakao. B Apyrom ciy4dae, ChIpEIC HHIPEIACHTHI

IMHIIEBBIX IMPOAYKTOB MOIYT HCIIOJIB30BATHCA B IIPHUTOTOBJICHHM KOHCYHOI'O ITHINEBOIO
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IPOLYKTa, W IPOHU3BOACTBO KOHEYHOIO IHUINEBOrO MNPOAYKTA BKIIOYAET INAT HArpeBaHHUS.
OnuuM npuMepoM oGpabOTKH CHIPOrO MaTepHala, NPH KOTOPOM KOHEUHBIH IMHUICBOM
NPOAYKT TMOJy4aeTcsl B pe3yibTare HarpeBaHMs, MOMKET CIYXKHTb IIPOH3BOJCTBO
KapToQeNbHBIX YHIICOB M3 JIOMTHKOB CHIpOro Kaprodess Ha 3rtane uX oGKapHBaHHs IpH
Temneparype npubGmusurensHo or 100°C po 205°C mim mpoM3BOACTBO Kaprodend,

’KapeHHOTO0 MO-(PaHIy3CKH ITPH TaKHX JKE€ TEMIEparypax.

Brnusgnpe aMMHOKHCIOT HA 06pa3013aHHe aKpuiIaMuaa

OnHaKko, B COOTBETCTBHM C HAaCTOSIIAM H300peTeHHeM, ObUIO 0O0HApy»KEHO, YTO
3HauyMTEIbHOE O00pa3oBaHHE AaKpUlaMHa HMEET MECTO TOrja, KOrja aMHHOKHMCIOTa
acrmapardH HarpeBaeTcs B TPHUCYICTBHM peayuupymolero caxapa. Harpesamwe apyrux
AMHUHOKHCJIOT, TAKMX KaK JH3HH M aJlaHuH, B MIPUCYTCTBHH PEAYLHPYIOILETO caxapa, TaKoro
KaK IIIOKO3a, HE NPHBOAMT K 0Opa3oBaHMIo akpunamuza. Ho, BBI3BIBA€T yAUBICHHE TOT
dakr, yro n0oGaBIeHHE APYrHX aMHHOKHCIOT K CMECH aclaparnHa ¢ caxapoM MOXeT, KaK
YBEJIHYHUTH, TAK K YMEHBIIUTH KOJINYECTBO 00Pa3yOIIErocs akpuaaMua.

VcraHoBHB, 4T0 OBICTpOoe OOpa3oBaHHE aKpHIaMHAa HMEET MECTO NPH HarpeBaHUH
acraparuHa B INPHCYTCTBUH DPeXyLHPYIOIIETO caXapa, MOXHO JOOHTBCH yMEHBLICHHUS
CONEPXAHHS AaKpWIaMHAa B TEPMHYECKH 0OpaGOTaHHBIX IHINEBHIX IMPOAYKTaX IyTEM
MHAKTHBHPOBAaHHA acraparuHa. I[loa TepMHHOM "HHAKTMBMPOBaHME" IOpa3syMeBaeTCs
ylaleHde aclapardHa W3 IHIIEBOrO NPOAYKTa MM IIEPEBOJ acmapariHa B HEaKTHBHOE
COCTOSIHHE II0 XOJy Mpouecca o0pa3oBaHHs aKpHIAMHAA IIYTEM €ro npeoOpa3oBaHHsA HIH
CBA3BIBAHHMS C JPYTMM XHMHYECKHM HPOJYKTOM, KOTOPBIH MPENATCTBYET 0OOpa3OBaHHIO

aKpuwiaMpaa M3 acriaparbuHa.

I. Binsanane LHUCTEHWHA, JU3UHA, ITI0OTaMHUHA H INTHIAHA Ha 06pa3013a1me aKpujiaMHuaa

ITockoNIBKY acmaparkH BCTYIaeT B PEaKLHIo ¢ [IIOK030H ¢ 00pa3oBaHuEM aKpHjIaMHUIa,
yBeNlHYeHHEe KOHIIEHTPALMU JPYTHX CBOOOJHBIX aMHHOKHCIIOT MOXET MOBJIHATH Ha PeaklUio
MEXJy aclaparWHOM H TITIOKO30H M YMEHBUINTh 0Opa3oBaHMe akpuiaamuzaa. Jig 3rtoro
3KCIIEpUMEHTA IPHroTaBauBaercs pacteop acmaparuHa (0,176%) u rmoxosel (0,4%) B
OydeproM pacTtBope docdaTa Hatpus ¢ pH = 7,0. Uersipe Apyrux aMHHOKHMCIIOTEL: TIHIMH
(GLY), musun (LYS), rmoramud (GLN) u uuctemn (CYS) no0GaBnaiuck B TOH ke

KOHIICHTpAHHA, YTO H I'JIIOKO3a, Ha MOJ'DIpHOﬁ ocHoBe. [lman OKCIICpUMEHTA OBLT IIOJIHOCTBHIO
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¢paxkropuansHeM Oe3 AyOIHpOBaHHA, NOITOMY OBLIM IIPOTECTHPOBAHBI BCE BO3MOXKHBIE
KOMOHHALMK J100aBIEHHBIX aMHHOKUCIIOT. PacTBops! HarpeBanuch npu 120°C B reuenun 40
MHHYT, 3aTeM MPOM3BOIWINCH 3aMepbl cofiepkaHua akpuiaamuaa. B Tabnune 1 npuseneHsr

KOHIICHTpAIlUHU U PE3YJIbTATHI.

IIOK03a | acmaparMH | MIUMUMH | JM3UH | FIIOTaMUH LUCTEHH akpuIaMua
HOPALKOK % % % % % % (MHTTpRHEX
naoneit)

1 0,4 0,176 0 0 0 0 1679

2 0,4 0,176 0 0 0 0,269 4

3 0,4 0,176 0 0 0,324 0 5378

4 0,4 0,176 0 0 0,324 0,269 7

5 0,4 0,176 0 0,325 0 0 170

6 0,4 0,176 0 0,325 0 0,269 7

7 0,4 0,176 0 0,325 0,324 0 1517

8 0,4 0,176 0 0,325 0,324 0,269 7

9 0,4 0,176 0,167 0 0 0 213

10 0,4 0,176 0,167 0 0 0,269 6

11 0,4 0,176 0,167 0 0,324 0 2033

12 0,4 0,176 0,167 0 0,324 0,269 4

13 0,4 0,176 0,167 0,325 0 0 161

14 0,4 0,176 0,167 0,325 0 0,269 4

15 04 0,176 0,167 0,325 0,324 0 127

16 0,4 0,176 0,167 0,325 0,324 0,269 26

Tabnuna 1. BiaumsgHue wmucrenHa, NM3HHA, IVIIOTaMHHA W THIMHA Ha oOpa3oBaHHE

aKpHJIaMu/a.

Kak BHJHO M3 NpPHUBEJCHHOM BBINE TaOJHIIBI, IMIOKO3a M acnaparuH 6e3 J00aBlIeHUA
Kakoi-mu0Go apyroil aMHHOKHCIOTH! oOpazoBaiu 1679 MuLIMapAHBIX JONEH aKpHIaMHIA.
JHlobaBneHHBICe aMAHOKHCIIOTHI OKa3bIBATM BO3IEHCTBHE TPEX THIIOB.

1) LlucTenH OOYTH TOMHOCTBIO YCTpaHsAT oOpasoBaHume — akpunamuyza. Jloboe
no0apieHne IHUCTEMHA MPHBOAMIO K KOHLUEHTPAMH aKpuiaMHua MeHee 25 MHILTHAapIAHbIX
noneit (98% yMmeHsbIIeHHE).

2) JIN3MH ¥ MIHIH yMEHbIIATH 00pa3oBaHUe akpHIaMUZa, HO HE B TaKOH CTEMEHH, KaK

muctenH, Jlioboe moGaBieHue JH3MHA HW/WIM TIHIOHHA, HO 0€3 IIIOTAMHHA M I[UCTEHHA,
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NPUBOAMIO K KOHLEHTpaUWW akpuiamuga MeHee 220 wmwmmmapaseix poned  (85%
YMEHBILEHHE).

3) VaouBHTENbHO, HO DINIIOTAaMHH YyBENWYMBal 0Opa3oBaHMe akpuiamupa 1m0 5378
MuJUHapAHbIX poieit (200% yBenuuenwue). ['IOTaMHH ¢ LIUCTEHHOM HE 00pa3OBBIBAIH
akpuiamiga. JloOaBneHHe IIMIVMHA W JM3HHA K IVIIOTAMHHY YMEHBIIAno oOpasoBaHHe
aKpuJIaMHIA.

OTH ONBITH MPOAEMOHCTPHPOBaANH 3(GEKTUBHOCTh HUCTEHHA, TH3HHA U [VIMIHHA I
yMeHbIIeHHsT 0o6pa3oBaHMs axkpuiamMuia. OJHAKO, pPe3YJbTAThl TECTOB C TIIIOTAMHHOM
[OKa3aJld, 4YTO HE BCe AMHHOKHCIOTHI SBISIOTCH A(P(PEKTHBHBIMH IS YMEHBLIEHHS
obpazoBanus akpunampna. CoyeTaHHe HMCTEHHA, JH3MHA WIIH TNIHMIHHA ¢ aMHHOKHCIIOTOMH,
KOTOpas caMa 1o cebe MOXET YCKOPHTH oOpa3oBaHHE aKpHIAaMHJa (Takoil Kak IJIFOTaMHH),

MOXET TOYHO TAaKXKC YMCHBIINUTH 06pa3013a1me aKpuIaMyza.

[I. BausHue LMCTEHHA, JM3MHA, DIIOTAMHHA W METHOHMHA IIPH Pa3IWYHbIX

KOHIICHTPALHAX B TEMIICpaTypax

Kak coobmanoch BEIIE, IIUCTEHH M JH3HH YMEHBUIAIH COJACPXKAHME aKpHIaAMHAA,
KOrZa WX JA00ABISIIM B TOH XK€ KOHILCHTPALMH, YTO H IIoKo3y. CiedyIomui dKCIIEpUMEHT
Obi1 pa3paboTaH, YTOOBI OTBETHTH Ha CJICAYIOIIUE BOIIPOCHL:

1) Kak Gonee HH3KHE KOHUEHTpAIMM LUCTEHMHA, JU3HHA, [JIIOTAMHHA H METHOHHHA
BIMSAIOT Ha 00pa3oBaHue aKpuIaMuaa?

2) Takoe e BIHAHHE OKa3bIBaeT J0OABICHHE MUCTEHHA M JIM3KHA B TOM Clly4ae, Korjaa
pacTBop HarpeBaeTcs mpu Temmeparypax 120°C u 150°C?

Ipurotasnupaica pacTBop acnaparusa (0,176%) u rmoxosnr (0,4%) B OydepHom
pactBope docpara narpus ¢ pH = 7,0. JloGasnsmuch aMHHOKHCIOTHI (wucterH (CYS), mu3un
(LYS), rmoramun (GLN) mmm Metnonud (MET)) ¢ nByms pasiMYHBIMH KOHICHTpPAI[HAMH.
A1H gBe KoHHeHTpanuu coctaBasid 0,2 H 1,0 MOJIb aMMHOKHC/IOTEL Ha MOJb TJIOKO3BL B
TIOJIOBUHE OMBITOB 2 MI pacTBopa Harpesamuch mpu 120°C B Teyenne 40 MHHYT, B ApYyroH
nonosuHe 2 Ma HarpeBaiuck mpe  150°C B Teuenme 15 mumyr. Ilocne HarpeBaHus
KOHIIEHTpalus aKpunamuzaa usMepsnack npu nomomu GC-MS. Pesynpratsl HCnbITaHHH
npuseensl B Ta6nuie 2. KOHTPOJIBHEIM SBIISIICA ONBIT C PaCTBOPOM acraparkHa  TIIOKO3bI

6e3 nobaBieHNd aMUHOKHCIIOT.

YpoBens akpunamuaa
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AmuHokucnoTa c | TlpoueHT or AmuHokucinorac | IIpoueHt ot
AMHHOKHCTOTa/ KoHTpONbHbIH
KOHLEHTpaUue# | KOHTPOJBbHOTO | KOHLEHTPALMEH | KOHTPOJIBHOTO
Temnepatypa,°C OTIBIT
0,2 oneiTa, % 0,1 omnbita, %
nm3uH-120 1332*¢10° 1109*10” 83 280%10° 21
HcTerH-120 1332*10” 316%10° 24 34*107° 3
3EH-150 3127%10° 1683*10° 54 536*10” 17
uuctent-150 3127*10° 1146*10° 37 351*10° 11
rOTaMHUH- 120 1953*10” 4126*107 211 6795*107 348
MeTHOHHH-120 1953*10” 1978*107° 101 1132*10° 58
rmoTamus-150 3866*107 7223*10° 187 9516*10~ 246
METHOHUH- 150 3866*10~ 3885*%10° 100 3024*10” 78

Tabmuna 2. BiaugHue TeMiepaTypbl H KOHIUEHTpAllMH AMHHOKHCJIOT Ha YpPOBEHB

aKpuIaMHza.

B omeITax ¢ DHCTEHHOM H JIM3HHOM B KOHTPOJBHOM HCHBITaHHM ofpasosanock 1332
MMJUTHAPIHEIX J0JIEH aKprilaMu/a Iocie Beiiepxku B Tedenne 40 munyT npu 120°C, u 3127
MUJUTHApAHBIX JOJeH aKpUJIAMHIA TOcie BBUACPXKKH B TeueHue 15 mumyt mpu 150°C.
[{icTerH 1 TH3HH yMEHBITHIH oGpasoBanye akpunamuia kak npu 120°C, tax u npu 150°C,
IPH 3TOM YMEHBUIEHHE KOHLEHTPALUH akpuiamMujia ObUI0 MPHUMEPHO NPONOPUHOHATBHBM
KOHIEHTpAlHy A00aBICHHBIX HUCTCHHA MK JIM3HHA.

B ombITax ¢ MIIOTAMHHOM H METHOHHHOM B KOHTPOJBHOM HCIBITAaHMH 00pa3oBasioch
1953 MEUTHApAHBIX Joned akpwiamvuna nociae 40-munyTHOTO HpebpiBanms npu 120°C u
3866 MHLIMAapIHEIX AoNed akphnamuaa mocie 15-mMuHyTHOro mnpeGeiBanms mpu 150°C.
['mroTamMeH yBenuumBan ofpasoBande axpriamuia npu 120°C u mpu 150°C. MetroHuH C
koHuenTpannedl 0,2 MOJSL Ha MONb INIIOKO3bl HE BIMAI Ha OOpa3’oBaHHE aKpHUIAMHIA.
MeTHoHNH ¢ KoHueHTpauuedfl 1,0 Mons Ha MOJe TINIOKO3B YMEHbIIAN 00pa3oBaHHE

akpunamuaa MeHee, yeM Ha 50%.

III. BiusHue NeBATHALUATH aAMHHOKHMCIOT Ha o0pa3oBaHHE aKpHIlaMHOa B PacTBOPS

IVIIOKO3KBI K acniaparvHa

BiusHHE YeTHIpEX AMUHOKHCIOT (JIH3HHE, LMCTEHHA, MCTHOHMHA ¥ TIOTAMHHA) Ha
o6pa3oBaHHe axKpulaMHAa ONHCHIBAIOCH BblIE. MCHBITHIBAIMCH TaKKe NATHAALATH
IOTIONHHUTENBHEIX aMHHOKHCIOT. IIpurorasiuBaics pactBop acnaparua (0,176%) wu
rmoko3sl (0,4%) B GydepHom pactBope ¢ocara mHarpus ¢ pH = 7,0. Ilarnaauars

AMUHOKMCIIOT JOOABIAINCE B TOM JK€ KOHIEHTPALMHU, KaK U IVIF0K03a, Ha MOJISIPHOH OCHOBE.
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KOHTpONBHBINA ONBIT MPOBOAMICS C PACTBOPOM aclapardHa M TIIIOKo3bl 0e3 Kakux JuGo
JPYTHX aMHHOKHMCIOT. PacTBOpEI Harpesanuch mpu temneparype 120°C B Teuenue 40 MuHyT,
a 3ateM cojJepaHWe axkpwiamuia u3Mmepsnock npu momomu — GC-MS. Pesynerarsi

npuBeacHs! B Tabmuue 3.

O6pa3oBaHue aKpUIaMuaa

AMMHOKHCIIOTa MHJLIMAapIHBIX J0NEH % OT KOHTPOJIBHOIO OTBITA
KOHTPOJIb 959 100
TUCTHAVH 215 22
aJlaHuH 478 50
METHOHHH 517 54
FIIOTAMHMHOBAsA K-Ta 517 54
acriapraHoBas K-Ta 529 55
MpOJHH 647 67
¢$eHunananun 648 68
BAJIUH 691 72
apruHuH 752 78
tpuntodan 1059 111
TPEOHUH 1064 111
TUPO3HH 1091 114
JeAINH 1256 131
CepHH 1296 135
H30MEHLIMH 1441 150

Tabnuua 3. BiusHie Apyrux aMHHOKHMCIIOT Ha 00pa30BaHKe aKpuiaMuja.

Kax BHIHO W3 IPUBEAEHHOI BBIIIE TaOIHIBI, HA OHA U3 NATHAAIATH JOIMOTHUTEIBHBIX
AMHHOKHCIIOT HE OKa3alzach CTodb 3(Q(EKTHBHOH I8 YMEHBIICHHA 00pa3soBaHHMA
AKpUIIAMH/A, KaK LUCTEHH, JTU3UH MM IIUIHH, JIeBATh U3 TOMOJIHHUTEIbHBIX aMHHOKHCIIOT
YMEHBIIAM CONEPIKAaHHE aKpUIaMuia 0 YpoBHs 0T 22% 10 78% OT KOHTPOILHOTO, a INECTh
JPYTHX aMHHOKHCIIOT YBEIHYMBAIN COJEPXKaHHE aKpuIaMuaa 10 yposHs ot 111% no 150%
OT KOHTPOJIBHOTO.

B npusenenHo# Hixe Tabiuue 4 noaBOAMTCA HTOT AN BCEX aMHHOKHCIOT, MPHYEM
AMHHOKHKCJIOTEI TEPEYHCIIEHbl B mopsiike uX db@ekTHBHOCTH. [[HCTeMH, NH3MH M [IIMIHH
OKasauch  3(GEKTHBHHIMH  HHIHOMTOpaMH,  KOTOPHIE  YMCHBIIAIH  KOJHYECTBO
00pa3oBaHHOTO aKpwiIaMHAa N0 MeHee 15% oT 00pa3soBaHHOIO B KOHTPOJbHOM OIIBITE.
Cnenyrompe IeBATL aMHHOKHCIOT OKa3aluch MeHee 3((GEKTHBHEIMM HWHIMOMTOpaMH, MpH

YYaCTHH KOTOPHIX Oblee KOJIHYeCTBO 00pa30BaHHOTO aKpHJIaMMzaa cocTamsio 22-78% ot

Crp.: 17
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o6pa3013aHHoro B KOHTPOJIbHOM OIIBITC. CJIGI[}’IOI.III/IC CEMb AaMHHOKHCIOT YBECJIIHYHBAIH
06pa3013aHHe aKpHJIaMHa. I'moTamMuH BBI3BIBAT Haubonblice YBCIIHYCHHE COAEPKAaHUE

akpuiamuza, goxomsuee 10 320% oT KOHTPOJIBHOTO OIIBITA.

OOGpa3oBaHue akpuiamuaa kak %
AMMHOKHCTIOTA
KOHTPOJIBHOTO OnbITa, %

KOHTPOJIBHBIH OMBIT 100

LUCTEUH 0
JU3UH 10
TIIULMH 13
TUCTUIMH 22
AJTAHUH 50
METHOHHUH 54
TIIOTAMHUHOBAsA K-Ta 54
acrnapTaHoBas K-Ta 55
HpPOJTUH 67
deHunanaHue 68
BAJIHH 72
apruHuH 78
TpunTodan 111
TPEOHUH 111
THPO3HH 114
JIeHHH 131
CepHH 135
H30JCHIMH 150
TTHOTAMHH 320

Tabnuna 4. O6pa3oBaHHe aKpUIIaMHUia B IPHCYTCTBHH 19 aMHHOKHCIIOT.

IV. KaprodeneHele xmombs ¢ pno0aeiendem L-nucrenHa B Konwdectse 750

MUJUTHOHHEBIX JoJiei

JIna neneit onbita OBUIM HM3rOTOBJIEHB KaproenbHBIE XJIONbS, coxepxamue 750
MMJUIHOHHEIX Jiosieif noGasieHHoro L-mucrenHa. KOHTpOJBHBIE KapTOQENbHBIE XJIONbS HE
conepxanu gobasnennsif L-mucrens. Tpu rpaMma xapToQeNbHEIX XJIONBEB OTBEIIMBATIOCH
H IOMEMAIOCh B CTEKIAHHBIA cocyl. Cocyns! INIOTHO 3aKpBIBAINMCH M HarpeBalnCh B
teaenne 15 umu 40 MunyT npu temneparype 120°C. KoHlleHTpanusa akpHiaMiia H3Mepaiach

npu moMomnyd GC-MS B MUIIHAapAHBIX JOTISX.
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N YMeHbIIEHHE 9 VYMeHbIICHHE
Axpunamug (10%), Axpmnamun (107),
KaprodensHbie KOHNEHTpaUu KOHUEHTpaL1H
15 MuH npH 40 mMuH npu
XJIOTBSA akpwiamuna nocue 15 akpiwiamuna nocne 40
120°C 120°C
MHH, % MHuH, %
KOHTPOIIb 1662 - 9465 -
750
MHJLJTHOHHBIX
653 60 7529 20
Joneit L-
LUCTEHHA

Tabnuua 5. YMeHblIICHHE aKpHIIaMU/1a B 3aBUCUMOCTH OT BPEMEHH B OIBITAX C

ITHCTCHHOM.
V. BrinneueHHEBIE HCKYCCTBCHHO H3TOTOBJIICHHBIC KapTO(bCJ'IBHBIe YHUIICHI

Ha ocHOBaHMH IPUBEJEHHBIX BHILIE Pe3yIbTaToB OBUT pa3paboTaH MpeaNOYTHTEIbHBIA
BAPHAHT BHINOJHEHHS H300peTeHHs, B KOTOPOM K KOMIIO3HLHH JJII HCKYCCTBEHHO

B JJAHHOM BBIICYCHHBIX HCKYCCTBCHHO

M3rOTOBJICHHON 3aKyCKH, ciyyae,

cyxon
U3TOTOBJIEHHBIX KApTOQEIBHBIX YHIICOB, JOOABIIAICA IMCTCHH HJIM JIN3HH. TeXHOJOTHIECKUH
npolecc NPHMIOTOBIEHMSI TAakoro mnpojaykra wu3obpaxen Ha @ur. 3A. Ha mare 30
IPUTOTOBJIEHHS TecTa KapTodenbHbIe XJIONbs, BOAA H APYIHE HHIPEIHUEHTHI COCAHHAIOTCS U
o6pasytor Tecto. (Tepmun "kapTodensHble Xnombs" U "kapTodenpHas MyKa" HCHOJIB3YeTCs
3leCh B3aMMO3aMeHdAeMO, H Jo60iM M3 HUX NpenHa3sHadeH I 0003HAYEHMs BCEX CYXHX
IPOAYKTOB, HE3aBUCHMO OT pa3Mepa vactuil.) Ha mare 31 packaTeIBaHUS B TOHKHi JIHCT
TECTO MPOTOHACTCA YEPE3 pacKaTHIBAOIIEE YCTPOHCTBO, KOTOPOE CILTIOIIMUBAET TECTO, & 3aTEM
Hape3aeTcs Ha OTAEnbHble Kycouku. Ha mare 32 KyiamHapHOH 00paOOTKH Hape3aHHbIC
KYCOUKH BBINIEKAIOTCS, JIO TEX MOP, IIOKA OHH He JOCTHIHYT 33JaHHOTO I[BETa H BIaXHOCTH. K
NONYYeHHBIM B pe3ynbTaTe JTOrO YMICaMm 3aTeM A00aBifroTCs Crnenud Ha mare 33
KOHIUIHOHUPOBAHHS, H OHU YIIAaKOBBIBAIOTCA B ITAKETHI Ha mare 34 yrmakoBKH.

[lepBBiit BapHaHT BBITOJHEHHS H300pETeHHsS HILIIOCTPUPYETCS INIPH HCIIONb30BaHHH

OIIHCAHHOTO BBIE mnporecca. Jnd Toro, 4roObl NPOHJUNIOCTPHPOBATL 3TOT BAPHAHT

BBINIOJIHEHHS, IPOU3BOAUTCS CPABHEHHE MEXAY KOHTPOJBHOH MapTHEH H HCIBITYEMOH
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napTuei, K KOTopoi J00aBiIsIcs HUCTEHH B OJHOH U3 TpeX KOHLEHTPAUMH U JIM3HH B ONHOH
KOHIIeHTpauud. B mpepocraBneHHod Hike Tabnuume 6 DNPHUBEACHBI HHIPEAMEHTEL,

HCIIONB3YCMBIC B PA3JIMYHBIX NAPTHIAX.

KontponbHas Hucrenn | Llucreun | Llucreun

Hnrpeauent Jlnzun
napTus #1 #2 #3
KapTodenbHble XJIOMbS HIH

WO pHIpOBaHHEIH KpaxMan 54% g 5496 g 5496 g 5496 g | 54% g
caxap 300 g 300 g 300g 300 ¢g 300¢g

PaCTHUTEIBHOE Maclo 9¢g 90g 90g 90g 90¢g

Pa3sphIXJIUTENH 54g 54g Sg S4¢g S4¢g

3MYJIbTaTop 60g 60g 60g 60g 60 g

L- HucrenH (pacTBOpUMBI B BOJZIE)" Og 1,.8g 42¢ 84¢g Og

L- JIn3uH MOHOTHIPOXJIOPHL Og Og Og Og 2¢g
obuias Macca Cyxoro MpogyKTa 6000 g 6001,8 2 | 6004,2¢g | 60084 g | 6042 g
BOJIa 3947ml 3947ml | 3947ml | 3947ml | 3947ml

3amepsl ocJie KynTuHapHOH 06paboTKH YHIICOB
H,0, % 2,21 1,73 2,28 2,57 2,68
Macno, % 1,99 2,15 2,05 2,12 1,94
AKpunamuz,
1030 620 166 104 456

(MUTHap AHBIX AOJIEi)

L 72,34 76,53 79,02 78,36 73,2
Liger A 1,99 -1,14 -2,02 -2,14 1,94
B 20,31 25,52 23,2 23,0 25,77

T . Moxuo oxwumare, uro D-m3omep Wiu panemudeckas cmech D- u L-u3omepos
AMHUHOKHCIIOT 6yIET CTONb ke 3Q(eKTHBHA, XOTS, BO3MOXKHO, L- H30Mep OKaXXeTCs JTy9IIHM
M MEHee JOPOTHM HCTOYHHKOM.

Ta6nuua 6. BausgHue JTU3HHA U pa3IMYHBIX YPOBHEH COAEPIKAHUSA UMCTCHHA HA YPOBCHb

aKpUJIaMHJa.

Bo Bcex mapTHAX CyXHe MHTPENMEHTE ClIepBa NMEpPeMEIHBATHCE MEXY CO0OH, 3aTeM K
KaXIOH CyXoi cMecH NOGaBIsIOCh PacTHTEIBHOE Maclo, H BCE MepeMeInnBaiocs. [{ucrent
W JIU3MH PAcTBOPSUIMCH B BOZe JO TOro, Kak J00aBIAIHCh B TECTO. Y POBEHb BIAXHOCTH
TecTa MO packaTbiBaHus cocTaBisul oT 40% 10 45% mo Becy. TecTo pacKathbIBaIOCh C
obpasoBanueM aucTa ToamuHo#i ot 0,020 mrofima go 0,030 mroiiMa, paspe3anock Ha KyCOUKH

o pasMepaMm YUIICOB H BBIIICKAJIOCH.
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Ilocne xynuHapHO# 06pabOTKH MPOU3BOIMIINCE H3MEPEHHA BIAXHOCTH, COACPXKAHHS
Macja 1 1sera o mkane L-A-B Xanrtepa. OOpa3ubl TECTHPOBAINCH, U OIPEACIISITHCH YPOBHU
aKpuiaMHuJia B KOHEYHOM Tmpojaykre. B mpencraBneHHoi Beime Tabmune 6 npuBeneHbI
pe3ybTaThl 3TUX UCTIBITAHUH.

B xoHTponpHOH mNapTHH YHIICOB YPOBEHb AaKpWJaMMIa IIOCIE OKOHYATENbHOH
KymuHapHOH o6pabotku cocraBun 1030 mmwumapaueix goneit. JloOaBneHue HUCTEHHA C
MOOBIM HCIBITYEMBIM YPOBHEM KOHLIEHTPALUH, TaK JK€ KaK W JIM3HMHA, 3HAYUTCIBHO CHIKAII
KOHEYHBIH ypoBeHb akpunamuia. Ha @ur. 4 npuseneHs! B rpadudeckoii (opMe NOJIydeHHEIE
ypoBHE akpunamuaa. Ha maHHOM depTexe ypoBeHb akpuiaMuia. 0OHapyKEHHBIH B KaXKIOM
obpasiie, mokaszad B Bl 00BeIeHHOTO XHpHOU uHUeH ctonbia 402. HenocpencTBeHHO nox
K&XIbIM CTOJOLOM HMeEeTCsl HOINHCh, YKa3blBalollas MapaMeTphl AaHHOIO MCIBITaHHs, a
IIKajJa KOHIIEHTpPAIlMH aKpWIaMuaa MpPUBEAEHA C JIEBOM CTOPOHBI depTexka. lakxke s
K&KIOTO HCIBITAHASA II0Ka3aH YpPOBEHb BIAXHOCTH H3TOTOBICHHBIX YHIICOB B BHIE
otaensHOM Touku 404. 3HaueHus Touek 404 COOTBETCTRYIOT LIKANE BIAXXHOCTH B IIPOLEHTAX.
NpUBEAEHHON C paBoif cTopoHsl yeptexa. JIunusa 406 coenunser oTaenbHbe To9kd 404 ns
Goupllel HarIAAHOCTH. BCileICTBHE BHIPaXKEHHOTO BIUSHHSA HM3KON BIQXXHOCTH HA YPOBEHD
CONEPXKAHUS aKpUJIAMHAA. BaXXHO HMETh TaKOH YPOBEHB BJIXHOCTH, YTOOBI NPaBHIILHO
OLCHHTh aKTHBHOCTH KQX/IOTO pearcHTa, IOHHKAIOIECTo COACPKaHHE aKpHIaMH/Ia.

JloGaBieHHe K TeCcTy WUCTEHHAa WM JHM3MHA 3HAYHMTEIILHO CHHXAJI0 YPOBEHB
aKpwiaMHJa B KOHEYHOM mponykre. OOpasubl HHCTCHHOM [OKa3bIBalOT, 4YTO YPOBEHb
aKpUJIAMHIA TIOHMKAeTCs MPUOIM3UTENEHO B MPAMOH NPONOPIMOHAIBHOM 3aBUCHMOCTH OT
KOJINYECTBA J00AaBJICHHOro IucTenHa. OJHaKo, HCOOXOIUMO YYHTHIBATh I06G0YHOE BIHAHHE
Ha XapaKTEPUCTHKH (TaKWe, Kak LBET, BKYC W TEKCTYpa) KOHEYHOro MPOIYKTa A00aBICHHUS
AMHHOKHCJIOTHI B IPOLECCE €r0 U3TOTOBICHHS.

Takxe IPOBOAMIIACEH HOIOJHHUTENBHBIE HCIIBITAHHA, B KOTOPEIX N00aBIIAICA IUCTEHH,
JMM3HH M COYeTaHHe Kaxaod u3 3Tux aByx amuHokucior ¢ CaCl, B atux omerrax
HCIIONB30BAJIaCh Ta JKe caMasd MpoLeAypa, 4YTO H B ONMCAHHBIX BEINIE OMBITaX, HO
UCIONb3yeMble  KapTOQenbHBIE XJIONbS HMENH  pa3jM4YHbIE YPOBHH  COJCPXKAHUA
peayUHPYIOIMIX CaxapoB, a TaKXe A00aBJIIUCH Pa3IHYHBIC KOJIHYECTBA aMHUHOKHCIOT U
CaCl,, B npeacraBnexnoit Hixe Tabmune 7, naptua 1 kapToQeNbHBIX XJIONBEB COACpXKaia
0,81% penyuupyromwux caxapoB (37a napTHs B TabiMIle BOCIPOH3BOAMT PE3YJIBTATHI U3

NPUBEJCHHEIX BHILIE ONBITOB), maptus 2 coxepxkana 1,0%, a maptus 3 conepxana 1,8%

PEeayLHHUPYIOIIHX CaxapoB.
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Lucrenn,
CaCl,, % Jluzun Koneunoe IIetoBoit
TMapTnus (MWITMOHHBIE AKpunaMun
1o BeCy OT % or obwell | comepkanue nokazareJib
XJIOTbEB . IOJIH) (MunRAMApAHBIX
o0weit cyxoit H,0, % no KOHEYHOrO
# or obumeit Joneif)
cyxolt Macchl . Macchl BECY NpoIyKTa
cyxoit Macchl

1 0 0 0 2,21 72,34 1030
1 0 300 0 1,73 76,53 620
1 0 700 0 2,28 79,02 166
1 0 1398 0 2,57 78,36 104
1 0 0 0,685 2,68 73,20 456
2 0 0 0 1,71 72,68 599
2 0 0 0 1,63 74,44 1880
2 0 0 0 1,69 71,26 1640
2 0 0 0 1,99 71,37 1020
2 0 700 0 2,05 75,81 317
2 0,646 0 0,685 1,74 73,99 179
3 0 0 0 1,80 73,35 464
3 0 0 0 1,61 72,12 1060
3 0 700 0 1,99 75,27 290
3 0 1398 0 1,96 75,87 188
3 0 0 0,685 1,90 76,17 105
3 0,646 0 0,685 2,14 75,87 47
3 0,646 700 0 1,83 77,23 148

Tabnuua 7: BiugHue H3MeHeHHs KOHIEHTPALNH HCTEHHA, IM3HHA, Pey IUPYIOLIHX

€axapoB.

Kak noka3biBaloT [JaHHBE, MpEICTAaBJICHHble B JTOi Tabmuue, Ao6GaBlIeHHE Kak

IUCTEHHA, TaK H JIU3HHA 3HAYHTCIBHO CHHXACT YPOBCHb COACPXKaHUA aKpujiaMuJa NpH BCEX

NPOBEPEHHBIX YPOBHAX COACPXKAHHA DPEAYHHPYIOIIHX Caxapos.

CouetaHue JH3MHA C

XJIOPHJIOM KaJIBIUA TIOYTH IOJHOCTHIO HUCKIIIOYAET o6pa303aHHe aKpuwiIaMpaa, HeCMOTps Ha

TO, YTO [JaHHBI ONEIT OpoOBOAMIICE IIpA CaMOM BBICOKOM YPOBHE COACPIKAHHS

PeLYIHPYIOLIHX Caxapos.
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VI. Oneithl ¢ KapToenbHBIMY YHIICAMU H3 00XKapEHHBIX TOMTHKOB KapTodes

AHANOTHYHBIE PE3yNbTaTEl MOTYT OBITh MOJNYYEHBI XIS KapTOQeabHBIX WHIICOB,
M3rOTOBJICHHBIX M3 JIOMTMKOB Kaprodemi. OpnHako, HEOOXOZMMYIO aMHHOKHCIIOTY
HEBOSMOXHO NPOCTO CMEMaTh ¢ JIOMTHKaMH KapTogelyf, YTO OCYILECTBIUIOCH B
IPOMJUIFOCTPUPOBAHHBIX BBILIE BAaPUAHTAX BBINOJHEHHS, MOCKONbKY 3TO HAPYIIHIO ObI
IENOCTHOCTb KYCOYKOB. B 0/JHOM BapHaHTE BBINOJIHEHHS JJOMTHKH KapTodelis MOTrpyKatoTcs
B BOJAHBIH pacTBOp, coJepXxaliuii J00aBKy M3 TpeOyeMOH aMHHOKMCIOTHI, Ha BpeMd,
JOCTaTOYHOE NI TOTOo, 4YTOObl aMHMHOKHCIOTAa MHTPHpOBajla B KIIETOYHYIO CIPYKTYpY
JIOMTHKOB Kaprodens. D10 MoxeT ObITh OCYLIECTBICHO, HalpUMep, BO BpeMsd miara 23
IPOMEBIBaHHUSA, KaK MoKka3zaHo Ha dur. 2.

B npencraBnenHoit Hmke Tabmuue 8 npuBomATcs pe3ynbTarbl A00aBICHHA OJHOTO
BECOBOTO MPOIIEHTA [IUCTCHHA K MPOMBIBHOMY pacTBOPY, Kak ObUIO OIHCAHO BBILIE JUIS I1ara
23 Ha Qur. 2. Bce mpoMbIBHbIE pPACTBOPHI MMEIH KOMHATHYIO TEMIIEPATYPY B TEUCHHE
YKa3aHHOTO BPEMEHH; B KOHTPOJIBHOM IIPOMBIBHOM PacTBOPE K BOAE HHYETO HE JOOABIAIOCE.

Yuncel 06XapUBaIMCh B XTOKOBOM Macne IpH temneparype 178°C B TeueHHe yKa3aHHOTO

BpPEMEHH.
Conepxanue HO ConepxaHue Macia
Bpewms ConepkaHue aKpwiaMmuia
B KOHEYHOM B KOHEYHOM
obxapuBaHUA B KOHEYHOM NPOAYKTE,
npoayxre, % mo npoaykte, % no
(cex) (MHJUIMAPIHBIE JOMH)
Becy, (%) secy, (%)
KoHrponsHbIii
OIBIT, IPOMBIBaHHE- 140 1,32 42,75 323
2-3 MHH.
1% nucrenna,
TIPOMBIBaHUE- 140 1,86 45,02 239
15 Mun.
KoHTpombHsIii
OMBIT, NPOMBIBAHHE- 110 1,72 40,87 278
2-3 MuH.
KoHrponbHeIi
OIIBIT, NPOMBIBRHHE- 110 1,68 41,02 231
15 mMuH.
1% uMcTeHHa,
MPOMbIBaHHE- 110 1,41 44,02 67
15 MuH.
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Tabnuna 8: Biusanue nucrerHa B IPOMBIBHOM PacTBOpE AJIst IOMTHKOB KapToderns Ha

COAEPXKaHUC aKpHJIaMHua.

Kak BuaHO M3 3TOH TabnMIBI, MOTpYXEHHE JIOMTHKOB KapTodens TommuHoi 0,053
MoliMa Ha 15 MHHYT B BOOHBIX pacTBOp, COZAEpXalluil LMCTEHH ¢ KOHUeHTpanuei 1% no
BECY, SBJISETCH JOCTATOYHBIM, YTOOBI CHH3HTh YPOBEHb COAEPXKAHUS aKpujiaMiaa B
KOHEYHOM INpoaykTe npubmusurensyo Ha 100-200 Mumaapaaex qosei.

JanHoe n300peTeHue TaKkke WITIOCTPUpYETCs Jo0aBIeHHEM IUCTENHA K KYKYPY3HOMY
Tecty (unu nonygaOpukaTy) NpPH H3rOTOBJIEHWH KYKYpPY3HBIX YHIICOB. PacTBopeHHBbIN L-
IIUCTENH NOOaBJAJICA K TEPMHYECKH 00paboTaHHOH KyKypy3e B Ipoliecce pa3iaMbIBaHHS
TaKuM 00pa3oM, YTO ITUCTEHH ObUT pABHOMEPHO paclpeesieH B KyKypy3HoM nonydabpukare,
H3TOTOBJICHHOM BO BpeMs pa3MmaibiBanus. Jlo6asnenue 600 MUIITHOHHEBIX o€l L-nucrenna
YMEHBUIATIO CoOJepXaHUe akpuilaMuaa co 190 MuIHapAHBIX JOJeH B KOHTPOJIBHOM
NPOAYKTE 10 75 MHJTHAPAHBIX 0Jed B IpoayKTe, oOpadoTaHHOM L-mucrenHoM.

B omucaHHOM 31eCh H300pPETEHHH MOXET HCIOIB30BaThCs JIHOOOE KOJIHMYECTBO
AMHUHOKHCJIOT MPH YCIOBHH, YTO IPOM3BOAUTCA KOPPEKTHPOBKA C YYETOM NOOOYHBIX
5¢]eKTOB OT OIHOrO MIM HECKOJIBKHX JONOJHMTENBHBIX HMHIPEIMCHTOB, HampHMep,
M3MEHEHHUS BKYCa, [IBETa M TEKCTYDhI IUILEBOrO MPOAYyKTa. XOTA BO BCEX IPEACTABICHHBIX
TIOJIMMEPAX HCIIOIB30BAIHCH (-AMHHOKHUCIIOTHI (B KoTOphIX rpynna NH; cBd3aHa ¢ a-aroMoM
YIJIEpOAA), 3asBUTENTH MPEAIONaraioT, YT0 MOXKHO HCIONB30BaTh U JAPYrHe H30MEpHI, Takue
KaK P- wiIu y-aMHHOKHUCIIOTBI, XOTS - U Y-aMHHOKHCIJIOTE HE HMEIOT IIMPOKOrO NPUMEHEHUS
B KadyecTse J00aBOK K IHIIEBHIM MPOAYKTaM. B MpeAnoYTHTENIEHOM BapHAHTE BBIMOJHEHUS
JAHHOTO HM300pEeTEHHS MCIONB3YIOTCS LHCTEHH, JH3MH W/WIM riauuuH. OJHAaKo, Takxke
BO3MOXHO HCIIOJB30BaTh APYrHe aMHHOKHCIOTH, TAKHE KaK FHCTHIHH, alJaHUH, METHOHVH,
FIIOTAMUHOBAs KHCJIOTA, aClapTaHoBas K¥CJI0Ta, MPOJIHH, QEHHUIAIaHHH, BAIMH M ApTHHHH.
Takxe AaMHHOKHCJIOTB, M B OCOOCHHOCTH LHMCTEWH, JIM3HH H [JIHIHUH, SABIAIOTCA
OTHOCHTENILHO HEJOPOTHMH M INHPOKO HCIIONB3YIOTCS B KauecTBE JO0aBOK K IHIIEBBIM
npoaykraM. C LeJIbI0 YMEHBIIECHUS! KONMYECTBA aKpHJAMHJa B KOHEYHOM IPOIYKTE, 3TH
Hanbonee 5¢QeKTUBHBIE AMHHOKHCIOTBI MOXKHO HCITOJIb30BaTh MOOAMHOYKE HIH B
coderanuu. KpoMe TOro, aMMHOKHCIIOTa MOXeET OBITh J00aBIICHA B IHIIEBOM NPOAYKT 10 €ro
HarpeBaHus JM0O IyTeM OOOaBIEHHs IPOMBILLIEHHO BBITYCKA€MOH aMHHOKHCIOTEL K
UCXOHOMY MaTepHally MUIIEBOro MPOAYKTa, JIM60 myTeM K00aBICHHS APYrOro HHIpeIHueHTa
IMIIEBOTO MPOJAYKTa, KOTOPHIA CONEPKUT CBOOOIHYIO AMHMHOKHCIIOTY C BBICOKHM YPOBHEM

KOHIeHTpanuu. Hampumep, Ka3eHH COAEPXXHT CBOOOAHBIM JIM3HH, & JKEJIATHH COIEPXKHUT
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cBoOoaHbI rnuuuMH. TakuMm oOpa3oMm, koraa 3asBUTENH YKAasblBalOT, YTO Kakas-TO
AMHHOKHUCIIOTa JOOABIISIETCS] K pelenType MUIIEBOTO MPOAYKTa, CIeAyeT NOHUMATh, 4TO 3Ta
aMHUHOKUCIIOTa MOXET OBITh J00aBleHa B BHAE IPOMBIIIIEHHO H3TOTaBIMBaeMOM
AMHHOKHCIIOTHl MJIM B BUJE MHILIEBOT0 HPOAYKTA, B KOTOPOM KOHIIEHTpAalHUs OJHOH HIH
HECKOJNBKHX AaMHHOKHCJIOT BBIINE, YEM NPUCYINUH [JaHHOMY IHINEBOMY MPOAYKTY
€CTECTBEHHBIH YPOBEHB acnapariHa.

KonuyecTBO aMHHOKHCIIOTBL, KOTOpOE ciieAyeT J00aBUTh K ITUIIEBOMY HNpPOIYKTY, C
IE7BI0 CHH3UTh COACPIKAHHE aKpuilaMuaa A0 IMPHEMIEMOrO YPOBHS, MOXHO BBIPa3HTh
HECKOJIBKMMH criocobamu. KonuyecTBo m06aBisieMOil aMHHOKHCIIOTHI, U TOTO, YTOOBI OHO
OBLIO JKOHOMHUYECKH IIPHEMIIEMEIM, JOJDKHO OBITH JOCTAaTOYHBIM, YTOOBI IIOHU3HMTH
KOHEUHBIH YpPOBEHb 00pasyromerocs akpuiamuza no kpatineit mepe Ha 20% 1o CpaBHEHHIO C
IPOYKTOM, HE TojBeprimmmcs Takod oOpaborke. Bruto 6B mpeamovruresnsHee, 4To0bI
YpOBEHb 00pa3yIoLIErocs akpHIaMiia MOHWKAICA Ha BETHUMHY B AuManasone 35-95%. B eme
Goslee TPEAMOYTHTENBLHBIX BapHaHTaX, yYPOBEHb O00pasyrolIerocs akpuiampza JOJDKSH
MOHMXATHECY Ha BelHuuHy B juanazoHe 50-95%. B  mpeamodyTHTENBHOM BapHaHTE
BBIIIOJIHEHHS H300peTeHHsA C HCMONb30BaHHEM IUCTEHHA OBUIO YCTAHOBJIEHO, 4TO
noGapneHue mo KkpaiiHed Mepe 100 MHITHOHHBIX JONMeH MOXKET 3QQEKTHBHO yMCHBIIHTDH
cozmepxanue akpunamuaa. OJHaKo, NPEANOYTHTENBHBIR NHanas’oH No0aBICHHA LHCTCHHA
pacnonoxer oT 100 MumuMOHHBIX moneit Ao 10000 MHUTHOHHBIX JoieH, a Haubonee
TIPEATIOYTHTE BHEIA Ualla30H 3HAUYEHHH KOJMYEeCTBa HaXOAUTCs 0Koiao 1000 MUITHOHHBIX
moyell. B IpeanmouTHTENBHBIX BapHaHTaX BBHINOJHEHHMA H300pETEHHs C HCIOIB30BAHHEM
Apyrux 3QQEKTHBHBIX AMHHOKMCIOT, TaKMX KaK JH3WH M TIHIHH, MOJBHOC OTHOLICHHE
nobGaBngeMoil aMHHOKHMCIIOTH K peaylupyIoleMy caxapy, NpHUCYTCTBYIOIIEMY B MPOIYKTE,
cocTasisomee mo Kpaitaeit Mepe 0,1 MO aMMHOKHCIIOTEL K OTHOMY MOJIIO PEAYIHPYIOLIKX
caxapos (0,1:1), okasanoch 3(QEKTHBHBIM I YMEHbLICHHs OOpa3OBaHHA aKpHIAMHJA.
Bornee NpeqmOYTHTENBHBIM MOJBHBIM OTHONICHHEM HOGABIEHHOH aMHHOKHCIOTHI K
pelyUMpYIOIEM caxapam ClefyeT c4uTaTh oTHomeHne mexay 0,1:1 u 2:1, a cameM
TIpENOYTHTEIEHEIM SBJISECTCS OTHOIIEHHE OKoMo 1:1.

Mexanu3msl, Onarogaps KOTOPBIM  BBIOpaHHbIE aMHHOKHCIOTHI  YMEHBHIAIOT
KOJIMYECTBO  OOHApPY)KHHHOIO  aKpHJIaMHJa, K  HACTOSAIIEMY MOMEHTY  OCTarTCA
HEHU3BECTHBIMH., BO3MOXXHO, 3TH MEXaHHU3MBl BKJIIOYAIOT KOHKYPCHLHIO pEareHToB H
pasBeeHHE TMpPEAIISCTBEHHHKA, YTO MPHBOAMT K O0pa3OBAaHHIO MEHBIIEIO KOIMYECTBA
AKpUIIAMHA, & MEXaHH3M peakIUd C aKpHIAMUAOM [PHBOJUT K €ro pa3pyLIeHHIO.

Bo3moxuble Mexanu3Mmbl BkmouatoT (1) momaBnenwe peaknuu Maitapa, (2) norpeGienne
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IIFOKO3BI M JIPYTHX PpeAyLUpYIOUIMX caxapoB, (3) peakmuio ¢ axkpuiaamuaoM. Llucreus,
HMEIOINHI CBOOOIHYIO THOJBHYIO TPYIIY, AEHCTBYyeT Kak HHrHOUTOp peakuuu Maiiapa.
[TockoapKy mpeamonaraercs, 4Yro akpuiaMua obpasyeTcd H3 acnaparuHa BCIEACTBHE
peakiuy Maifapa, IMCTEHH JOIDKEH YMEHbBIIAaTh CKOPOCTh peakiun Makapa n o6pa3oBaHus
akpuiamMua. JIn3uH | IIMIMH OBICTPO pearupyroT ¢ MIIOKO30i ¥ JPYTUMH peyIUpPYIOIIHMMHI
caxapamMu. Ecnu rmoxo3a NOraomaercs JM3MHOM H TIIHIHHOM, TO OCTacTCd MEHBIIE
[IFOKO3BI /IS PEaKmMH C acrapardHoM M o0Opa3oBaHHA akpuiaamMuia. AMMHOrpynna
AMHHOKHCJIOT MO>KET BCTYNATh B PEAKIHMIO C JBOWHOH CBA3BIO AKpHIAMHJA, T.€. B PEAKIIHIO
npucoenuaeHns Maiikna. CBoGOAHBIH THON LIUCTEHHA TAK)KE MOXKET BCTYNATh B PEAKLHIO C
JIBOMHOH CBS3bIO aKpHIAMHIA.

CnenyeT NOHHUMATh, 9TO 100aB/IEeHHE aMUHOKHUCIIOTBI MOXET BBI3BATh HEXENATCIILHbIE
U3MEHEHHUS XapPaKTEPUCTHK KOHEYHOTrO NMPOIYKTa, HAlpHMEp, M3MEHEHHS I[BETa, BKyCa H
TEKCTYpBl. OTH HW3MEHEHHS XapaKTEPUCTUK IIPOAYKTa, B COOTBETCTBUM C JaHHBIM
u300peTeHHEM, MOTYT OBITh KOMIIEHCHPOBaHEI Pa3IMYHBIMH JPYTHMH CPE/ICTBAMH.
Hanpumep, 1BETOBYIO XapaKTEPHCTHKY KapTOQENbHBIX YHIICOB MOXHO peryiIupoBath,
KOHTPOJIMPYA KOJNHMYECTBO CaXapoB B HCXOAHOM IHpoxaykre. HexoTopble BKYCOBEIC
XApaKTEPUCTHKH MOXHO H3MEHHTb, J00aBisd pasjIdYHBIC apOMATH3aTOpbl K KOHEYHOMY
npoayKTy. PH3HYECKYIO TEKCTYpY MPOAYKTa MOXKHO PEryIHpoBaTh, Hanmpumep, noGasisis

Pa3pBIXIUTC/IN WITH Pa3/IHYHBIE IMYJIbIaTOPBI.

Bnusinue JBYX- H TPEXBAJICHTHBIX KATHOHOB HA 06pa3013aHHe aKkpujiaMpza.

B npyroM BapHaHTe BBIMOIHEHUs H300peTeHNs yMeHbIIeHHe 00pa3oBaHus akprIaMHa
JIOCTHTaeTcd IIyTeM J00aBleHus IBYXBAJICHTHOTO HIIM TPEXBAICHTHOTIO KATHOHA K PELENTYpe
CYXOH 3aKyCKH [0 Hayala KyJIHHApHOH HJIM TEpMHYECKOH 00palbOoTKHM Cyxo#f 3aKyCKH.
XUMHKaM TTOHATHO, YTO KATHOHEI HE CYLIECTBYIOT B H30JIAIMH, HO HAXOIATCA B IPUCYTCTBUA
aHHOHA, UMEIOIETO TY € BAJCHTHOCTh. XOTH 3/IeCh PacCMaTPHUBAECTCH COJb, coAepiKarast
JBYXBAJICHTHbI# HJIM TPEXBAICHTHBII KAaTHOH, CYATA€TCA, YTO HMCHHO KaTHOH,
IPUCYTCTBYIOIIMI B  CONMH, OOECIICYHBACT YMEHBIICHHE O0pa3oBaHHs aKpUIaMHAA
BCIICJCTBHE YMEHBIIECHHS PAacTBOPUMOCTH aclapariHa B BojAe. B JaHHOM OMMCaHWH 3TH
KaTHOHBI TAK)Ke HA3EIBAIOTCH KaTHOHOM C BAIEHTHOCTHIO HE MEHee JBYX. MIHTepecHo, 4TO
KATHOHBI C BAIEHTHOCTHIO, DPaBHOM eIMHHIE, OKa3aaMch HE3)(EKTHBHBEIMH, €CIH HX
UCIIONB30BaTh, KAK IpeanosaraeTcs B JaHHOM mu3oOpereHuu. [Ipm Beibope momxondmiero

COCUHEHHS, COACPKAIIETO KATHOH ¢ BAICHTHOCTBIO HE MEHEE JIBYX B COUCTAHHH C AHHOHOM,
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YVUUTHIBAIHCH TakWe (GaKTOphl, KaK pacTBOPUMOCTh B BOJE, O€30IIACHOCTh IHINEBOrO
NpONYKTa H HauMeEHbIee H3MEHEHHE XapaKTEpPHCTHK KOHKPETHOIO IHINEBOIO IIPOAYKTA.
B03M0XHO MCTIOJIH30BaHHE COUYETAHUSA PA3INUHBIX COJIEH, XOTs 3716Ch OHH pacCMaTPHBAIOTCS
TOJIBKO KaK OTJICJIBHBIE COJIH.

XHUMHKH TOBOPAT O BAJIEHTHOCTH aroMa Kak O MEpe ero CrocoOHOCTH COECOHMHATHCS C
IPYTHMH djieMEHTaMH. B dYacTHOCTH, IBYXBaJIEHTHBI aroM oOnagaer CHOCOOHOCTHIO
00pa3oBbIBATh JIB€ HMOHHBIE CBA3HM C JAPYTHMHM aTOMaMH, a TPEXBAJICHTHBIR aTOM MOXET
o0pazoBaTh TpPH WOHHBIE CBA3H C JpyruMu aroMaMH. KaruoH mnpezacTaBisier coGoi
NOJIOKHUTENBHO 3apsDKCHHBIM HOH, T.€. aTOM, KOTOpHBIH MNOTEpAN OJHH MM HECKOJBKO
3JIEKTPOHOB, B PE3yJIbTaTe YEro IOJYYHI ITOJOXUTEIbHBIA 3aps/l. 3HAYHT, ABYXBAJICHTHBIA
WIH TPEXBWIEHTHBIA KAaTHOH IIPEICTABIAET COOOH MOJOXKHUTENBHO 3apsDKEHHBIH HOH,
KOTOPBIi JOCTYIIEH /Ui 00pa3oBaHMs, COOTBETCTBEHHO, JBYX HJIM TPEX HOHHBIX CBSA3EH.

Jlnst Toro, 4ToObl MPOBEPUTH BIUSHHUE ABYXBAICHTHBIX HJIHM TPEXBAJICHTHBIX KATHOHOB
Ha 00pa3oBaHHE aKpHIIAMH[Ia, MOXHO HCIIOJNB30BaTh IIPOCTYIO MOAEb. AKPHIIAMH] MOXET
06pa3oBBIBaThCA [IPH HAarpeBaHHH aclaparHHa M IVIOKO3bl B MOJLHOM COOTHOIIEHHH 1:1.
KonMuecTBEHHBIE CPABHEHHS COJEPXKAHHA aKpiiaMHIa Npu JoOaBIeHUHM conM M 0e3 Hee
SABJIAIOTCSA MEPOif CMOCOGHOCTH COMH YCKOPAThH MIIH TOMABIATh 00pa3oBaHHE aKpUIaMHIA.
Vcnonp30BaInCh JBa NPUIOTOBJIEHHBIX 00pasna W asa crnocoba HarpeBa. OjuH croco6
BKJIIOYAJT CMEIIHMBAHHE CYXMX KOMIIOHEHTOB, HOOABICHHE OJHMHAKOBOIO KOJHYECTBA BOMBI M
HATPEBAHHE B HEIUIOTHO 3aKphITOM cocyle. KoHNEHTpanus peareHToB yBEJIHYHBANIACh BO
BpeMs HarpeBaHUs, KOTa HCIapsiack 00MnbInas 4acTh BOJBL, YTO COOTBETCTBOBAIO YCIOBHAM
KynuHapHOi oOpabotku. IIpu 3TOoM MoOryT 0Opa3soBBIBATECA TyCThlE CHPOIBI HJIA Baphl,
KOTOpHIE 3aTPYAHSIOT U3BJICUCHHE aKpuiaMuia. PesyibTaThl 3THX OMNBITOB NPEACTaBIICHBI
Hixe B [Ipumepax 1 u 2.

Bropoit crmoco6 npeanonaraeT HCIONb30BaHHE T€PMETHYHBIX COCYAOB H IO3BOJIAET
fomee TOYHO KOHTPOJIHPOBATH SKCIEPHMEHT. PacTBOpH HCHBITYEMBIX KOMIIOHEHTOB
COEIVHSNCH U HAIPEBAIUCH MO JaBjieHHeM. LCBITyeMBle KOMIIOHEHTB! MOXKHO J00aBIIATh
B TeX KOHIEHTPAIMAX, B KOTOPHIX OHH BCTPEYAIOTCS B IHIIEBBIX NMPOIYyKTax, a OydepHbie
BEIIECTBA MOTYT caenath pH xak B 0OOBIYHBIX NUILIEBBIX NPOAYKTaX. B 3THX omnbitax BoJa He
HCHapAeTcs, YTO YIPOIIaeT U3BICUCHHE aKpUJIAaMU/a, KaK IMOKA3aHO B IPEICTABICHHOM HUXE

[Tpumepe 3.

I IIB)’XBEUICHTHBIG, TPEXBAJICHTHBIC KAaTHOHBI yMCHBUIAIOT COACPXKAHHC aKpHIaMH]Ia,

OJHOBAJICHTHBIC HC YMCHBIIAKOT.
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CrexnsuHbIH cocyn oobeMom 20 M, coxepskamuit L-acmaparun monoruapar (0,15 r, 1
MMoib), roko3y (0,2 r, 1 mmois) u Boxmy (0,4 M) HakphIBaJICS AMOMHHHEBOH Qomproil u
HarpeBaca B meud Juia ra3oBod xpomatorpapuu (GC) mo crmenyromeid mporpamme:
narpesanue ot 40° no 220°C co ckopoctsio 20° B MUHYTY, BhIep)kuBaHue 220°C B Teuenne
IBYX MHHYT, a 3aTeM oxuaxxaeHue ot 220° no 40°C co ckopoctsio 20° B MUHYTY. OCTaTOK
H3BJIEKAJICA TP [IOMOIIM BOAbI H aHANM3UPOBAICA HAa COIEP)KaHHE AakKkpHiIaMHaa C
HCIIONB30BaHHEM METOJAa razopoit xpomarorpadum - macc-cnekrpockonun (GC-MS). Ilpu
aHanuse ObuI0 0OHapyskeHo npuOmusutensHo 10000 MuTHAapAHBIX noneH akpuiamuaa. Jsa
JOTIONIHUTENBHBIX cocyaa, coiepxamux L-acnmaparme MoHoruzapar (0,13 r, 1 mmons),
rmoko3y (0,2 r, 1 MMonp), 6e3BoaHbIf xnopua kamsuus (0,1 r, 1 MMone) u Boxy (0,4 M)
HarpeBaINCh M IOABeprajuch anamusy. Ilpu aHammuse Obuto obOHapyxkeno 7 m 30
MHUJUTHApAHBIX J0JICH akpHIIaMHA/Ia, YTO COOTBETCTBOBANO Gonee yeM 99% yMeHbLIeHHe.

VMes HEOXHIaHHBIE pe3yJIbTaThl, [TOKA3bIBAIOLINE, YTO COMH KAJIBIIHA 3HAYHTEIBHO
yMeHbIIamM 00pa3oBaHWe akpuiaMuja, GbUT MPOBEAEH NOMONHHTENBHBIA OTOOp colel, H
6bLI0 OGHAPYXKEHO, YTO ABYXBAJIICHTHbIC H TPEXBAICHTHBIC KATHOHBI (MAarHuH, aJlOMUHHI)
OKa3BbIBIH aHAIOTHYHOE JelicTBue. OTMeyaeTcs, 9TO TNOROOHBIE OKCIEPHMEHTH C
n06aBeHHBIME KaTHoHamH, T.e. 0,1/0,2 r 6ukapbonara Hatpus W KapOoHaTa aMMOHHS (B
Bue KapbamaTa (comu KapOGaMUHOBOW KHCTOTh)) aMMOHHA M OuKapOOHaTa aMMOHHS)

YBENUUUBATH 06pa3oBaHue aKpHIaMu/a, Kak BUAHO H3 TaGmuust 9.

MHUKPOMO/IH, aKpHIAMHA MOCIIE HArPEBaHHA,
Conpb Muxkpomonu, contb
MUJUTHAPIHBIE [0S
Huxkakoit (KOHTpOJIb) 0 9857
BukapGoHaT HaTpus 1200 13419
KapGonat aMMOHHA 1250 22027
KapGoHat aMmMOHHA 2500 47897
Ta6muna 9.

I1. Xsropuz KansL¥s U XJIOPH MarHus

Bo BTOpOM 3KCIIEpHMEHTE HCHBITAHUS INPOBOJMIIACH AHANOTHYHO TOMY, Kak
OMHCHIBATIOCH BHIIIE, HO BMECTO OE3BOAHOTO XJOPHAA KajlbLUsA HCIIOJBE30BAIHChH IO JBa
PasIMYHBIX pa3sBeJEHHs KaJblus xiopuna W MarHus xjopuzaa. Cocyasl, copepxaimue L-
acmaparus moHoruzpar (0,15 r, 1 Mmmors), rmoko3sy (0,2 T, 1 MMOJIB), CMELUHBATIHCH C OAHUM

H3 CICAYIOIINX BCLUICCTB.
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0,5 M1 BoZBI (KOHTPOJIB)

0,5 mu 10% pacrBopa xsopuza Kasius (0,5 MMOJIB),

0,05 ma 10% pactBopa xopusa kansuus (0,05 MMoJIb)

u 0,45 Ma BOZBI,

0,5 mn 10% pactsopa xmopuaa Maruus (0,5 MMOIB), HITH
p

0,05 mxt 10% pactBopa xnopuaa maraus (0,05 MMoJIB)

u 0,45 M1 BOJIEL

[To nBa OAMHAKOBBIX 06pa3ua HarpCBAJIMCh M NOABCPraJiiCh aHAINU3Y, KaK OIMHCAHO B

[Ipumepe 1. PesynwTaThl yepeaHsIuch, HTor npuseaeH B Tabmane 10.

Cont Jo6aBneHHOE KOXUYECTBO, Oopa3zoBaHue akpuIaMua, VYMeHbLIeHHE
MHKPOMOITH MHKPOMOJIH akpunamuaa, %
Hukaxoif (KOHTpoIIb) 0 408 0
XI0pUA KallbLUs 450 293 27
Xnopua KanbLus 45 864 OTCYTCTBHE
Xnopua Marsus 495 191 53
Xnopua Maruus 50 2225 OTCYTCTBHE

Ta6muia 10: Bimsuue xnopuaa KalbLiud,

aKpuIaMuaa

XJjiopypaa MarHus

III. Binsuue pH u 6ydeproro BemecTsa.

Ha o0pa3zoBaHue

Kax TOBOPHJIOCH BHIIE, JaHHEIA OMBIT HE noapasymMeBal NOTCPIO BOJBI U3 CoCyda, HO

NpOBOAHMICS 1o AaBineHneM. Cocylbl, coaepxKalue 2 MJI pacTBOpa CIEAYIOUINX BEIICCTB B

6ydepe (15 mmoneii acniaparuna, 15 Mmoreit rmokossl, 500 mmorneli Gocdara um anerara) u

0,1 mn pactBopa conu (1000 mMmoneit), RarpeBanuck B OomOe Ilappa, MOMEIICHHON B IeYb

I Ta30BOM XpoMarorpaduu, o clieaywoiueii nporpamme: Harpesanre oT 40° no 150°C co
rp YO porp rp

ckopocThio 20° B MuHYTY M BhIIepxuBanue npu 150°C B TeueHHe IByX MHUHYT. 3aTeM 6omba

BBIHHMAJIaCh U3 MEYM H oxJjaxjanach B TedeHue 10 MUHYT. CoIep’KUMOE H3BJIEKAIOCH IIPH

TIOMOIIK BOABI H aHAM3HPOBAJTIOCH HA COACPKAHUE aKpUJIaMHda B COOTBETCTBHU ¢ METOaMH

GC-MS. Jlna kaxnoro coueranus pH u GydepHOro BeuecTBa MPOBOMUICS KOHTPOJIBHBIHA

oneIt 6e3 I[OGaBJIeHHSI COJIM, a TaK>Xe OIIBIT ¢ TPEMA Pa3sIUYHBIMH COJIIMH. Pe3y.III:TaTLI ABYX

OIMHAKOBLIX HCIIBITAHHH yCpEAHSUTHCH, UTOT ITpuBezieH B Tabmure 11.

Conb, conepxaiuas

JIBYXBaJIEHTHBIH WU

TpEeXBaJICHTHbI

Hcnoap3zyemoe

pH | OydepHoe BewecTBO

(auerar, gocdar)

AKpunamMui, MKr

ColIn

AKpHIIaMHJ, MKT,

¢ noGaBleHHEM

YMeHblleHHE

akpHiaamuaa, %
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KaTHOH

Xnopun kansuus 5,5 auerar 337 550 19
Xnopua Kanbuus 7,0 auerar 990 1205 18
Xmopua xansuus 55 docdar 154 300 49
XIopuz Kaabuus 7,0 tpocar 762 855 11
Xnopua MarHus 5,5 auerar 380 350 16
Xnopun MarHus 7,0 arneTar 830 1205 31
Xnopug Maraus 5,5 docdar 198 300 34
Xnopun Martus 7,0 docdar 773 855 10
Kanmnii anromunuit
5,5 auerTar 205 550 31
cyabpar
Kanuii amomunmui
7,0 anerar 453 1205 62
cyispar
Kanuit amoMunuii
55 docpar 64 300 79
cynbdar
Kanuit amoMuHuii
7,0 ¢ocdar 787 855 8

cyabhar

Tabnnna 11: Bausuue pH u 6ydeproro Bemecrsa Ha yMeHBIIEHHE COJIEPKAHHS
aKpHJIaMHia JBYXBaJCHTHEIMH/TPEXBATICHTHBIA KaTHOHAMH.

M3 Bcex Hcmomp3yeMBIX colie HauOolbillee YMEHBIICHHE IPOH30ILUIO B ONBITaX C

ucronp3oBanueM anerara ¢ pH 7,0 u ¢ocdara ¢ pH 5,5.

IV. IloBrliIeHrEe YPOBHS KAJIBLIUA XJIOPH/IA IOHIKAeT YPOBEHb aKpHIIaMHUA.

[lIo pesynpTataM MOJENBHBIX HCHBITAHHH OBUTH IpOBEZEHBI MenKoMacuTabHble
nabopaTOpHBIE HCIBITAHHS, B KOTOPHIX XJIOPHA KaubUMs X00aBisUIcs K KapTogeabHBIM
XJonbsM Tmepe]; HarpeBanueMm. Tpu Muwwmnurpa 0,4%, 2% wumm 10% pactBopa xnopuiaa
KamplMsg J00aBIsIHCh K 3 T KapTodenbHBIX XJIONbeB. B KOHTPOJNBHOM OIBITE 3 T
KapTopenbHEIX XJIOMBEB CMEMIHBATACH C 3 MI JACHOHH3HMPOBAaHHOH BOJABL XJIOHbA
CMEIIHBAIKCH JI0 00pa30BaHUs OTHOCHTENIFHO OJHOPOIHOH NacThl, a 3aTeM HarpeBasluCh B
TEPMETHYHO 3aKPEITOM CTEKJISHHOM cocyae mpu temmeparype 120°C B teueHue 40 MHHYT.
ITocne HarpeBaHus COEpPXKaHUS aKpUsIaMHuIa u3Mepanocs npu nomoumw Meronos GC-MS. [lo
HarpeBaHHSI KOHTPONIbHAs MHapTHA KapTOQENBHBIX XJONMBEB cojepxana 46 MHIIHApIHBIX

Jojel akpuiaMuaa. Pe3ynbTaTsel HCIBITAHHH OTpaXeHs! B Tabuune 12.

Axpunamun, YMeHBUIEHHE
CMmech
(MWUIMADAHBIX A0Nei) akpuiamuia, %
Konrpons (Boza) 2604 OTCYTCTBHE
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0,4% pactsop CaCl, 1877 28
2% pacreop CaCl, 338 76
10% pacteop CaCl, 86 97

Tabanna 12: BnusHue KOHIEHTpAalMH PAcTBOpa KalbIMs XJIODHIA HA [OHMKEHHE

YPOBHS aKpHJIAMHIA

C y4eTom NpHBENEHHEIX BBIIE PE3yJNbTATOB GBLIH [POBEEHE! HCHIBITAHMUSA, B KOTOPBIX
COJIb KaNbIHs N06ABNANAcCh K PEUENType HCKYCCTBEHHO H3rOTOBICHHOM CYXOH 3aKyCKH, B
JAAHHOM Cly4ae, K HCKYCCTBEHHO H3TOTOBJICHHBIM BBIICYCHHBIM KapTOQETbHBIM YHIICAM.
IIpouecc NpPHrOTOBNEHHA HCKYCCTBCHHO M3TOTOBICHHBIX BBIIEYEHHBIX KapTO(EIBHBIX
YATICOB COCTOUT M3 INAroB, MoKasaHHbIX Ha ®ur. 3B. Ha mare 35 npurorosnenus tecra
KaprodenbHble XJIONMbS COEAMHAIOTCA C BOJOM, NMApoi KAaTHOH/aHHOH (B JAaHHOM CIyyae
XJIOPHJIOM KaJlblKs) U JIPYTHMH BTOPOCTENEHHBIMH HHIPEAHEHTAMH, KOTOpPBIE TIIATEIbHO
IEpPEMEIINBAIOTC Uil oOpasoBaHusi Tecta. (CHOBa, TepMHH "KapTodenbHBIE XIOMbs"
OXBATHIBAET 3/I€Ch BCE CyXHe KapTodenbHble oMy paOpHKaThl B BHAE XJIONLEB, IPaHyJl HIIH
NOpOIIKa, HE3aBHCUMO OT pasMepa dactul). Ha mare 36 packaTelBaHHs/Hape3aHHS TECTO
IPOTOHAETCS YE€PE3 pacKaThIBarOLIee YCTPOHCTBO, KOTOPOE CIUTIOIIUBAET TECTO, & 3aTEM OHO
Hape3aeTcs Ha oTJ/ienbHule Kycoukd. Ha mare 37 xynunaapHO# 06pabotku o6pa3oBaBiuHecs
KyCOUKM IOABEPraloTCs KyIHHApHOH o0paboTke 10 HOCTHXKEHHS HYyXKHOrO LBeTa H
colepxkaHus BoAbL B nonyunBmuecs B pe3yabTaTe 3TOrO YUIICH 3aTeM Ha mrare 38 3anmpaBKu
NPSTHOCTSAMH J00aBIAIOTCS CIEIHU, H OHH YIIAaKOBBIBAIOTCA Ha mare 39 yrmakoBKH.

B nepBoM mHCHBITaHHM IBE NApTHH HCKYCCTBEHHO M3TOTOBJICHHBIX KapTO(QENIbHBIX
YUIIcOB OBLIM M3rOTOBJIEHBI M ITOJBEPINIHCH KyJIHHapHOH 00pabOTKE COIIacHO pELENTYy,
npuseneHHoMy B Tabnune 13; eAMHCTBEHHOE pas3iuyie MeXy 3THMH NapTHSIMHU COCTOsIa B
TOM, YTO HCIBITYeMas [apTHA COAEpXajla XJIOpUZ Kaiblus. B o0eux napTusx cyxue
VHTPEAUCHTHl CIIEpBa IMEpPEeMELIMBAIUCh MEXIY co0O0H, 3aTeM B KaXAyl0 CyXYK CMECh
J00aBIAIOCH paCTHTENBHOE MACHO, U BCE NIEPEMEIINBANIOCH. XIIOPH KAJBIHS PACTBOPAJICS B
BOJIC 10 TOTO, KaK ero Jo0aBisuld B TE€CTO. BaXKHOCTh TecTa O pacKaThIBaHHUS COCTaB/sAIa
ot 40% no 45% no Becy. Tecro packateiBanock a0 tommmHel ot 0,020 moiima mo 0,030
JroiiMa, Hape3aJloch Ha KyCOUKH IO Pa3Mepy YHIICOB M BHIIEKATOCH.

ITocne xymuHapHOH 00pabOTKH MPOU3BOAMIMCH H3MEPEHHS BIIAXKHOCTH COJEpKaHUS
Macjia M IBeTa B COOTBETCTBHH co IWikanoii Xaurepa L-a-b. O6pasmer moaeepraiuchb
TECTHPOBAHHUIO Ha COJCpXKaHHE aKpuiaMHIa B KOHCYHOM NpOAYKTe. B mpexacrasicHHOMH

HIKe Tabmune 13 npuBeACHBI pe3yNbTATH 3THX HCIIBITAHUH,
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HurpeayieHt Kontpons Hcneitanue CaCl,
Kaprodenbhsie xonba u
5496 r 5496 r
MOAR(UUHPOBAHHBIN Kpaxma
Caxap 300r 300r
PacruressHoe Macio 90r 90r
Paspeixsmreny 54r 54r
OMYIBraTopsl 60r 60r
Xnopun KanbLus (pacTBOPEHHEIIH
or 39r
B BOJZE)
O61was Macca cyxolt cMecH 6000 r 6039r
Bona 3947 mn 3947 mn
HcrneiTanus, BRINONHEHHbBIE NTOCTE KYNMHAPHOM 06pabOTKH YHIICOB
H,0, % 2,21 2,58
Pacturensroe macio, % 1,99 2,08
AxpunaMun,
1030 160
MHWLITHApAHbIE AONH
L 72,34 76,67
Iger A 1,99 -1,67
B 20,31 24,21

Tabmuna 13: Bausinue CaCl; Ha comepkaHye aKkpUIaMu/a B YAIICAX

Kax moxaseIBaloT 3TH pe3ynbTaThl, JOOABICHHC XJIOpHAA KalblUsl K TECTy, NpH
OTHOILIEHMH 110 BEeCy XJIOpHJA KalbLHA K KapTODENBHBIM XJIOMBSIM MPUGTU3ATENFHO PaBHO
1:125, 3HaYMTENBHO CHHXXAET YPOBCHb aKpHUjaMu/a HaXOAALIETOCH B KOHEYHOM IPOAYKTE,
IIpH 3TOM KOHEUHBIE YPOBHH aKkpuiaMuza roumxanmics ¢ 1030 Munnuapassix goneit go 160
MWUIHapAHBIX Joaeid. Kpome Toro, oka3anoch, 4ro J0OABICHHUE XJIOPH/IA KAIBIHS HE BIHACT
Ha MPOLCHTHOE COACPKAHNE PAaCTUTE/ILHONO Macja U BOABI B KOHEUHOM Ipoaykrte. OaHako,
ormeyaercs, uto CaCl, MoXeT BEI3BIBATH H3MEHEHHE BKyca, TEKCTYpHI M LIBETa IPOJYKTa, B
3aBHCUMOCTH OT UCHOJIb3YEMOI'0 KOJINYECTBaA.

YpOBEeHB JBYXBAICHTHBIX HJIH TPEXBAIEHTHBIX KAaTHOHOB, KOTOpBIE NOGABIAIOTCS K
[TUOICBOMY MPOAYKTY IS YMEHBINCHUS COAEPXAHHS aKpUIaMHIa, MOXET OBIThb BBIpaXeH
HECKOJbKUMH criocobamu. J[ist Toro, 4To6bl 3T0T ypoBEHD ObLT 3KOHOMHYECKH NPHEMIIEMBIM
KOJIMYECTBO J0OABJIAEMOro KaTHOHA JOJKHO OBITh JOCTATOYHBIM, YTOOBI CHU3UTH KOHEUHBIN
ypoBeHb oOpa3oBaBlIeroci axkpujamuaa, o KkpaiiHeit wepe, Ha 20%. beuto Onl
NpEANoUTHTENLIEE, YTOOL ypoBenb 06pa3oBaBLIerocss akpHIaMHa CHH3WICA Ha 3HAdYeHHe
Haxopduleecs B auanasoHe oT 35% po 95%. beuo Obl eme mydine, 4TOOB YpOBEHB

00pa30BaBIIEroCs aKpHJIaMHa CHHKAJICS HAa 3HAYCHHE, HaxoJsIeecs B quana3one ot 50%
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no 95%. Ecii BBIPasHTb 3TO WHade, TO KOIMYECTBO ABYXBAJIEHTHBIX HIIH TPEXBAJICHTHBIX
KaTHOHOB, KOTOPBIE HEOOXOOMMO NOGABHTB, MOXET OBITh ONpPEICNCHO KaK OTHOLICHHE
KONMYECTBA  MONEH KaTHOHA K  KONMYECTBY MONeH  CcBOGOAHOTO  acmaparmHa
NPUCYTCTBYIOIIETO B MHIIEBOM NpoayKre. OTHOLIEHHE MOJEH JBYXBaNeHTHOrO WIH
TPEXBAJICHTHOTO KaTHOHA K MOMSM CBOGOAHOr0 actiapariHa JIoJDKHO OBITb, 110 KpaiHeH Mepe,
onuH k nsty (1:5). Ilpeanouturenthee, ecii 570 OTHOLICHHE COCTABIISAET, MO KpaiiHeil Mepe,
1:3, a eme nyume, ecnn oHo cocraBnser 1:2. B mpeAmouTHTELHOM B HAcTOSIIEe BpeMsi
BAPMAHTE BBIONHEHHS H300pETEHHS OTHONIEHHE MoOJeif KaTHOHOB K MOJISIM AcTapardHa
HaXoUTCH MpHbM3uTensHo Mexay 1:2 u 1:1. B crydae ucnonb30BaHMs Mareus, KOTODHIX
OKa3hIBaCT HA BKYC MEHBINECE BIHSIHHE, YEM KaIbLHA, MOJIBHOE OTHOIIEHHE KAaTHOHA K
acriaparuHy MOXET JOCTHIaTh MPHOMH3UTENRLHO 2:1.

BruiM IpOBENEHB! NOMONHHUTENBHBIE ONBITH, B KOTOPHIX MCIOJB30BANACH Ta 3KE
npoueaypa, YTO M ONHMCaHHAd BHIIIE, HO OpajHCh pa3IHYHBIE NAPTHH KapTogenbHBIX
XJIONbEB, COMACPXKAINME pPa3UYHBIE YPOBHH pPEAYyIHPYIOIIMX C€axapoB, M H00aBJIsUIHCH
pa3IHYHBIE KOJIMYECTBA XJIOpHaa Kanbuusd. B npeacraBnenHoit ke Tabmmue 14, dumcel,

comepxainye 0,8% penynupyromux caxapoB BOCIPOU3BOAST OIIMCAHHOE BHIIIE HCIILITAHHE.

BnaxHocTs, L{BeToBOIf MOKa3aTENb Apunamug,
CaChyr PelyIIMpyIONIHA caxap, % % 3HaueHue L MUWUIHapAHBIE JONH

0 0,8 2,21 72,34 1030
39 0,8 2,58 76,67 160

0 1 1,80 73,35 464

0 1 1,61 72,12 1060
17,5 1 1,82 74,63 350

39 1 2,05 76,95 80

39 1 1,98 75,86 192

0 1,8 1,99 71,37 1020

0 1.8 1,71 72,68 599

0 1.8 1,69 71,26 1640

0 1,8 1,63 74,44 1880

39 1,8 1,89 76,59 148

39 1,8 1,82 75,14 275

Tabmuna 14: Bmustane CaCly npu pa3siuyHbIX YPOBHSAX COAEPKAHHA PeXyLHUPYIOLIHX

¢axapoB H KAaTUOHOB
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Kak BumHO u3 stoff TaGnumubl, mobasnenve CaCl, MOCTOSHHO CHEXATO YPOBEHB
aKpuiaMHia B KOHEYHOM MPOAYKTE, JaXe B TOM Clydae, KOIJa OTHOLICHHE MO BECY
no6asnennoro CaCl, k kKapTodeabHBIM XJTONBAM COCTAaBISLIO MeHee 1:250.

B omncanHOM 3zech M306pETEHHH MOXKHO HCNONB30BaTh MOGOE KOJXMYECTBO COlel,
KOTOpble O0pa3syoT NBYXBAIEHTHBIA 1TH TPEXBAJIEHTHBIA KaTHOH (HJIM, HHBIMH CIOBAMH,
CO3JAIOT KATHOH C BAICHTHOCTBIO HE MEHEE JBYX), IPH YCJOBHH, YTO HPOH3BONUTCS
KOPPEKTHPOBKA € Y4ETOM MOGOYHBIX 3Q(EKTOB OT 3TOr0 HONMONHHTENLHOTO HHIPEAHEHTA.
Kaxercs, uro 3(QeKT CHIKEHUS YPOBHS aKpHIAMHIA HMEET MeCTo 6narogaps
ABYXBAJICHTHOMY HIH TPEXBAICHTHOMY KaTHOHy, a HE CIIAPEHHOMY C HHM AHHOHY.
OrpaHd4eHHs Ha HCIONB30OBAHME Iaphl KATHOH/AHHOH, ITOMHMO BAJIEHTHOCTH CBS33aHO C
BO3MOXHOCTBIO HX MCIOJIb30BaHHA B IHILIEBBIX INPOJAYKTaX, T. €. 6e30macHOCTHIO,
pacTBOPUMOCTBIO, a TaKX€ MX BIMSHHEM Ha BKYC, 3allaX, BHEWIHHH BHA M TEKCTYpY.
Hanpumep, 3¢(eKTHBHOCTE KaTHOHA MOXKET HAXOMMUTLCH B NMPSMON 3aBUCHMOCTH OT €ro
pactBopuMocTH. CoOnH, HMEIOImHE BBICOKYIO pPACTBOPHMOCTb, KaK HampuMep, COJH,
coAepallie aHHUOHBI YKCYCHOH KHCIOTBl WM AHHOHBI CONSHOM KHCJIOTHI, SBIISIOTCS
HAaH0O/Ce NPEANOYTHTENLHEIME J00aBKaMH. Y COJIEH HMEIOUUX MEHBIIYIO PacTBOPHMOCT,
KaK, HalpuMep, y COJeH, COIEpPXXAIUMX aHHOHBI YrOJBHON KHCJIOTHI HJIH THAPOKCH/IOB,
MOXHO IIOBBICHTH PacTBOPHMOCTb, N00aBisAs (OCHOPHYIO WIH JTUMOHHYIO KHCIOTHI HIIH
paspywas KICTOYHYI0 CTPYKTYpy KpaxMalHCTOro IMIIEBOro NpoxaykTa. IIpemiaraemele K
HCITOJIb30BAHHIO KATHOHBI BKIIOYAIOT KalbLUi, MarHuii, allOMUHHM, KeIe30, MEAL M LHHK.
[IpuMeHUMEIE CONM C 3THMH KaTHOHAMH BKIJIIOYAIOT XJIOPHA KaJbIHs, LMTPAT KaTbIHU,
JIAKTaT KaJblHi, MajeaTl KalbLMs, INIIOKOHAT KalbLius, ¢ocdar KalblMs, aleraT Kaabiud,
KaJIbIHEBO-HATPHEBYIO COJIb  OTHJICHIMAMMHTETPAyYKCYCHOH KHCIOTHL, riunepodocdar
KaJIbLMs, THAPOOKHCH KANbIH, JaKTOOHOHAT KaJbIHs, OKHUCh KaJIbIIKS, TPOMHOHAT KaJIbLHS,
KapOOHAT KaJbIsi, CTEAPOMJI-IAKTaT KajbllHs, XJIOPHJ MarHus, LUTpaT MarHus, JaKTaT
MarHus, Majaear MarHusi, IIIOKOHAT Mareus, gocdar Maruus, THAPOOKHCH MarHus, KapooHat
MarHus, Cynb(aT MarHus, TeKCaruipaT XJIOpHIa AaJIOMHHHS, THAPOOKHCH AITIOMHHHS,
aMHAYHble KBacClL(bl, ATIOMHHHMEBO-KAJIHMEBBIE KBACIBl, ATIOMHHMEBO-HATPUEBHIE KBACLBI,
CynbdaT aTIOMHHHS, XJOPHOE KENe30, TIIOKOHAT XKeje3a, LMUTPAT XKEeNe3UCTOr0 aMMOHHS,
nupodocdar xenesa, dymapar xenesa, JAKTaT kKenesa, Cynbdar xKenesza, XJIOPUI MEIH,
ITIOKOHAT MEOH, Cyibdar MeaH, INIIOKOHAT LHHKA, OKHCh LHMHKA, Cyi1bdar HuHKA. B
IPCIAIOYTHTEIBHOM B HACTOSINEE BpEMs BapHaHTE BBINOJHEHHSA MAaHHOTO H300peTeHHS
HCIIONE3YETCS XJNOPHJ KaubllMA, CYHTAETCA, YTO JIyullle BCEr0 OTBEYaeT TpeGoBaHUAM

COYETaHHUs COJIEH C OJHUM HIIH HECKOJIBKHMH MOAXOAAIIMMHE KaTHOHaMH. MHoOrue u3 cosei,
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TaKHe KaK CONM Kalblud, U B OCOOCHHOCTH XJOPHZI KaJIBLUS, SBIISIOTCS CPABHHTEILHO
HEJJOPOrHMH H LIMPOKO MCITONB3YIOTCS KaK MHUINEBBIE NMPOAYKTHL XJIOPUA KAIbLHS MOXHO
HCII0JIb30BaTh B COYCTAHMH C LIUTPATOM KaJIbLHA, YMCHBIIUB TEM CAMBIM NMOOOYHOE BIMSHHE
CaCl, Ha BKycoBbIe XapaKTepHCTHKH. Kpome TOro, mo0oe KOJHYECTBO CONEH KalbIys
MOXHO HCIOJNB30BaTh B COYETAHHH C OJHOM HIIM HECKONBKHMH COJIIMH MAarHus.
Cnennamucty 6yneT MOHATHO, YTO KOHKPETHEIM COCTAB HEOOXOMUMBIX COJed MOXeT GBITh
CKOPPEKTHPOBaH B 3aBUCHMOCTH OT PacCMaTpMBacMOro IHILIEBOTO MPOAYKTa H TpeOyeMbIX
XapaKkTepHCTHK KOHEYHOTO MPOIYKTa.

Crnenyer moHHMMaTh, YTO U3MCHCHHE XapaKTEPUCTHK KOHEYHOTO MPOMYKTa, TaKue Kak
MU3MEHEHHUs IBeTa, BKyCa M KOHCHUCTEHIHH MOTYT OBITh CKOPPEKTHPOBAHB! pasIH4YHBIMH
cmocobamu. HampuMep, HBETOBYH) XapaKTepHCTHKY B KapTOQENbHEIX YHICAX MOXHO
CKOPPEKTHPOBaTh, PETYIHUPYIO KOJIMYECTBO €axapoB B HMCXOJHOM MPOLYKTE€ HEKOTOpBIE
BKYCOBBIE XapaKTepHCTHKH MOXKHO H3MEHHUTE, H00aBIis K KOHEYHOMY IIPOAYKTY pa3lHyHEIe
apoMaTtu3aropbl. DH3MYECKYI0O TEKCTypy NpPOXYKTa MOXKHO perylaupoBaTh, HaIlpHMED,

J00aBIISs pa3pEIXITUTENU WM Pa3IMYHbIe SMYIbIaTOPBL
Couceranue peareHTOB IIPH U3rOTOBJICHHH TECTa

B npoBeeHHBIX BBIIE IMOAPOOHBIX ONMUCAHMAX BAapHAHTOB BBINOJIHEHHA AdHHOIO
n300peTeHns ocoboe BHUMaHie 00pallagoch Ha YMEHBIICHHAE COACPKAHUS aKPUIIAMHUJIa TIpH
HCIIONb30BAHHH €IMHCTBEHHOIO PEarcHTa, Takoro Kak JBYXBaJICHTHBIH HMIIHM TPEXBAICHTHBIA
KATHOH MJIM OJHA HIIH HECKOJBKO aMHHOKHCIOT, YTOOBI TOOHTECS Oojiee HH3KOro YpPOBHS
colepXaHus aKkpriamMpia oOHapyKHBAaeMOIo B CYXHX 3aKyCKaxX, IOABEPTUIHXCS TEIJIOBOH
oOpaGotke. Jlpyrue BapHaHTHI BEIONHEHHS JAHHOTO HM300pETEHHS MPEANOJIaraioT
HCITIOJIE30BaHKE COYETAaHHs Pa3UIHEIX PEareHTOB, TAKMX KaK COUYETAHUE XJIOPHA KaIbLHI U
JPYTHX peareHToB, YToGH 00ECHEUNTh 3HAYUTENBHOE MOHIKEHHE YPOBHS akpuiamuzaa Oes

3HAYUTCIIBHOIO H3AMCHCHHS BKYCOBBIX XapaKTCPUCTHK YHUIICOB.

I. Coueranue XJIOpua Kablisl, THMOHHOM KUCIOTH U (hocHopHOH KUCITOTEI

ABTOpbI JaHHOTO M300peTeHHUs OOHAPYKHIIH, YTO HOHB! Kaublus Gosce 3(PEeKTHBHO
NOHIKAIOT YPOBHH COJACpXKaHHS aKpUjaMHuAa NpH KUCIOTHOM pH. B omnucaHHOM HHXeE
HCIIBITAHUH J00aBJIEHHE XIOpHIA KANBIHS B IPHCYTCTBUH KaKOH-JINO0 KUCIOTHI H3y4aloch U

CpaBHHBAJIOCH C 06pa3u0M, coacpXKalliM TOJIBKO KHCIIOTY.

HHrpeaneHt KoHTponeRbii ®ocdopuan ®ocdopras JlumonHas
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OG6paszen Kuciaora Kucnora u CaCl, Kucnora u CaCl,
Kaprodenshsie xnonbs/
MOJH(HIMPOBAaHHBIH 5490 5490 5490 5490
kpaxman (r)
Caxap 360 360 360 360
Macno 90 90 90 90
JlumoHHas kucaoTa 30
@ochopHas KHCJIOTa 30 30
CaCl, 30 30
BukapGoHaT HaTpus 1 51
MoHokanbuuit pocdar
Omysnsrarop (r) 60 60 60 60
Ob11ee KOJIHUECTBO CYXOH
600 600 600 600
cMecu (T)
Boaa (mn) 3950 3950 3950 3950
BaaxuocTs % 2,16 2,34 2,07 1,6
L 67,69 71,39 72,70 73,27
I{reToRBoii
A 513 3,24 1,62 0,95
noKa3aTesb
B 26,51 26,91 26,05 26,24
AxpunaMun
5 1191 332 84 83
(MuTHapAHble aonu, 107)

Tabmmna 15: Buussme coueranus CaCl, ¢ ¢ochoproil KHCIOTOH HIH JIMMOHHOM

KHCIIOTOH Ha o6pa30BaHne aKpHinaMHzaa.

Kak BuAHO M3 mpeicTaBieHHOH Boiure TaGmuuel 15, nobasnenne oxauol docdoproi
KHCIOTH YMeHbIIaeT o6pasoBanue akpriaMuia Ha 73%, B To Bpems kak nobasnenne CaCl, n
KaKoil JIH0O KHCIIOTH MOHMXaeT ypoBeHb akpwiamuza Ha 93%. Ha ®wur. 5 mokasaHsl 3TH
pe3yssTaTH B rpaduueckoii gopme. Ha 3ToM uepTexke KOHTPOILHEIA 00pasel] UMEET BechMa
BEICOKHI ypoBeHb 502 comeprxanus akpunamuaa (1191), KoTopbrii 3HAUUTENBHO TOHHKAETCS,
Korga jnobapisercs Toneko QocdopHas KHCIOTa, W TMOHMXKaeTcd eile Goblie, Koraa
nobGapisercs XJIOpHI Kaiblus U Kakas-mubo xkuciora. B To ke BpeMsi yPOBCHb BIaXHOCTH
504 pa3NMYHBEIX YHMIICOB OCTAaBAICS B OJHOM IHMANa30He, XOTSA y YHICOB ¢ H00aBICHHEIM
peareHToM OH GBLT HeCKONBKO Hike. TakuM o0pa3oM, GBLIO MOKA3aHo, YTO XJOPHA KaIbLHUA
¥ Kakas-1nudo KMCIoTa MOTYT 3(Q(EeKTHBHO IIOHHKATE YPOBCHb aKpHUITaMHIa.

BeUTH MpoBeeHB! JIOTIOTHUTENEHBIE HCIIBITAHUS ¢ HCIIOB30BAHHEM XJIOPHAA KalbLUs H
docdopHOH KHCIOTH B KadecTBe 100aBOK K kapTodenpHOMY TecTy. MCIosb30BaIHCh TPH

Pa3JIMYHBIX YPOBHS COIEPKAHHMA XJIOpHIa Kanblus, coorsercTByromue 0%, 0,45%, 0,90% mo
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BECY OT KapTOQenbHBIX XIombeB. OHM COYETATHCH C TPeMS pa3IMYHBIMHU YPOBHAMH
pocdopHOit KHCIOTEL, cooTBeTcTBYIoMME 0%, 0,05% mmm 0,1% ot xmonses. Kpome Toro,
HCTIBITAHAA TIPOHU3BOAMIINCE ¢ TPEMs Pa3IH4HBIMU YPOBHSAMH COACPXaHUA PEAYIHPYIOLIETO
caxapa B XJOMbAX, COOTBETCTBYIOIAMH 0,2%, 1,07% u 2,07% XOTA MpeacTaBICHH HE BCE
codeTaHus 3THX ypoBHeH. Kaxapli mcnbiTyemeri obpasell IepeMeNIHBAICS B TECTO, €My
IpHIaBanack HyXKHas (QopMa, M OH NOABepraics KyJIHHApHOM o6paboTke Il MONydeHHs
xkaprodenbHpIx 4MncoB. Temmeparypa Macna npd o0XapHBaHMH, BpeMs OGKApPHBaHHA H
TOJIIMHA JIUCTA TECTA OCTABATUCH MOCTOSHHBIMU U nMenH 3HadueHue 350F, 16 cexyna u 0,64
MM, COOTBETCTBEHHO. JIJI JIyulllero MOHHMAHUS pe3yJbTAThl MPEICTaBJIEHE! B BHIE TpPEX
otaensHbIX Tabaui (16A, 16B, u 16C), B kaXx10il W3 KOTOPBIX MTPHBOAATCS PEe3yJIBTATHI JUIA
OIHOTO YPOBHS COJEp)KaHHUS caxapa B KapTOQENbHBIX XJOMbAX. KpoMe Toro, pe3yianTaThl
HCIIBITAHUI IIPEACTABIEHBl TaKMUM 00pa3oM, YTO KOHTPOJIBHBIE 00pasupl, HE COIEpXKAIIUe
XJIOpHaa Kaiubimsa Wi (ocHopHOM KHCIOTHI, pacmoJIOKEHBI C JIEBOMl CTOpOHBL BHyTp:
TabMuLbl Kaxaplii ypoBeHb Xjaopuaa kanpuud (XK) crpynnupoBaH BMECTE IPH pa3jIM4HbIX

ypoBHsX ¢ocopHoii KUcnoTsl (PK).

KoHTponbHbIH OrcytcTBHE 1XK, orcyTcTBue XK, 1®K 1XK, |PK

Aueiixka obpazent XK, |®K ®OK
(16) (%) @) C)) ®
CaCl,, % - - 0,45 0,45 0,9
®ocdopHan
bop - 0,05 - 0,1 0,05
kuciora, %
BraxHocTh 2,36 2,36 2,3 2,3 2,42
Macso 22,83 21,77 23,6 22,2 23,75
L 69,42 74,39 75 75,07 74,39
[[seToBO#
A 2,69 0,1 -0,02 -0,13 0,1
ITokazatens
B 28 27,99 27,8 27,64 27,99
AxpunamMua 171 131 41 46 40

Tabnmwna 16A: Bmusaue CaCly/@ochopHoi KHUCIOTH Ha YpOBEHb aKpuilIaMuaa NpH

COJEPIKaHUA peayUupyrIIuX caxapos 0,2%.

[Ipr caMOM HHM3KOM YPOBHE PEAYLHPYIOIHX CaxapoB B JAHHOM MCHBITAHHH YPOBHH
00pa3oBaHHOI0 aKpuilaMuid, KaKk BUIAHO M3 TabIMObl, HAXOUATCS HOPMAIBHO B HIDKHEM
IMana3oHe, Kak H ClefoBal0 OKuJAaThk. [IpH 1aHHOM ypOBHE COJEp/KaHHs CaxapoB, ONUH
TOJIBKO XJIOPHJ KajbLUA TIOHHXKaJl YPOBCHb COJCPXKaHMS aKpHJIaMHAa 1O 3HA4YCHHA,
MEHBIIEro, YeM 1/4 ot xoHTposbHOro 06pa3ua, u KobasicHHe GocOpHOH KHCIOTH JaBaro

JIAIIG HE3HAYHTEIbHBIH JOMOTHUTEILHBIH BBIHI'PBIII. B Cp€aHEM IHAMA30HC COICPKAHUC
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penyLupyoIHX caXxapoB, COOTBETCTBYIOIMIEM NaHHBIM B CIIEAVIOmEH Tabiuie, COYETaHHE

XJOpUJa KablKs MOHMXAIO YPOBEHD COACPKaHHA aKpuiaMuaa ¢ 367 MIILUIHAPIHBIX J0Jel

B KOHTPOJIbHOM OOpasiie 10 69 MuLIHapmHbeIx foneil B sdeiike 12, XoTa Hekoropas nos

3TOr0 TIOHMXKEHHS MOXET OBITh OOBICHEHa HECKOILKO OoJiee BBICOKOM BJIAJKHOCTBIO,

cooTBercIByromeH syeiike 12 (2,77 mo cpasHeHHIO ¢ 2,66 INA KOHTPOJBHOro o0pasua),

JaTbHEHITHM NOATBCPKACHHEM 3TOTO (t)aKTa SABJIACTCA 3HAYUTCIIBHOC YMCHBIICHHE

COOCpXKaHHE aKpHJIaMHJa Jake MIPH BIBOC MCHBIIMX YPOBHAX COACP2KAHHMA XJIOPHIA KAJIBI{US

u  ¢ocdoproit kHcnOTEL JTO OTOOpakeHO B suelike 6, B KOTOpoi Habmomaercs

SHAUUTC/IBHOC CHHXKCHHC YPOBHS axKpHJIaMHJa H BJIQKHOCTh HHXKE, YCM B KOHTPOJIBHOM

obpasre.
Kourponsmsrit | OtcyrcTBHE XK, JXK, | | XK, | | XK, | 1XK, | 1XK,
Sueiika obpazen XK, 1@K JPK J@OK JOK DK 00K TOK
(15) (3) (2a) (28) (6) 13) ® (12)
CaCly, % - - 0,45 0,45 0,45 0,45 0,9 0,9
QDocgopHas
- 0,1 0,05 0,05 0,05 0,05 - 0,1
kucnora, %
Bnaxaocts 2,66 2,59 3,16 2,74 2,61 2,56 2,81 2,77
Macno 23,72 24,24 25,24 | 22,58 | 23,48 | 25,12 | 23,99 | 24,71
L 69,45 67,69 72,23 70,44 | 70,58 | 72,06 | 72,64 | 73,59
LiBeToBoit
A 2,73 4,63 0,54 2,32 2,59 2,03 0,84 047
IMoka3arens
B 28 28,54 26,51 27,55 27,79 | 27,64 | 27,05 | 26,82
AKpHIaMuz 367 451 96 170 192 207 39 69

Tabmmua 16B: Bmusune CaCly/®ocdopHoii KHCIOTHI Ha YpOBEHb akpHJIaMHa IpU

COZlepXKaHHH pelylHpyroumx caxapos 1,07%.

1 XK, 1 XK, 1 XK, XK, | 1XK,
Orcyrctue XK,
OtcyrctBue | Otcyrcreue | OtTCyTCTBHE t®K DK
Sueiika |PK
(an QK @K ®K
(1a) (18) (1c) (10) (14)
CaCl,, % - 0,45 0,45 0,45 0,45 0,9
®ocdopHas kuchora,
0,05 - - 0,1 0,05
%
BaaxHocTh 2,47 2,68 2,6 3,19 2,8 3,18
Macno 24,7 25,07 24,48 22,81 24,19 23,25
61,84 62,32 63,86 69,42 69,11 72,61
8,10 5,18 6,7 3 3,78 1,28
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B 2832 26,27 28 27,66 27,7 26,78

Axpunamug 667 431 360 112 150 51

Tabmuna 16C: Bausuue CaCly/®ocdopHoif KHCIOTHI Ha YPOBEHb aKpwiaMujga MpH

COZIeP)KAHUH PenyLHMpYIOomHEX caxapos 2,07%.

Kax MOXHO BHIETh M3 3THX Tpex Tabaul, YPOBHH XJIOpHAA KaIbUuA H pocdopHOit
KUCIIOTHI, HeOOXOIUMBIE JUIS CHUXXEHHUS YPOBHA aKPHIAMHIA, MOBBILIAKTCS C IOBHIIEHHEM
YPOBHSI COAEPXKaHHA pPEAyLHPYIOIIHX caXxapoB, Kak H CleJoBaJio oxugate. Ha @wur. 6
n306paxkeH rpaduk, COOTBETCTBYIONIAN TpeM NpeICTaBJIeHHBIM BEILLe TA0NUIaM, Ha KOTOPOM
cron6uKkd 602 moKa3BIBAlOT YPOBHH akpHiaMHAa, a TOoYkH 604 mHOKAa3HBAIOT YPOBHH
BJIQXHOCTU. Pe3ynbTaThl CHOBA CrpynIUpOBaHbI 110 YPOBHIO COIEPKAHUS PeXyLUPYIOLIEro
caxapa, HMeroLIerocs B kaprodesie; BHyTPH Kax 0k Ipynnbl Habmoxaerca oOliee CHHXEHHE
NpPH HCIOJB30BAaHMM CIIEPBA OJHOTO, a 3aTeM HECKONbKHX PEAareHTOB, [IOHHKAFOIIMX
COJEpKaHHAE aKPHJIAMHU/[IA, C EJIBI0 CHU3UTH YPOBEHE COAEPKAHHS aKpUIaMH/a.

Coycts HECKOJIBKO JHEH OBUIO IPOBEIECHO €L1e OJHO HCIBITAHHE, COTJIACHO TOMY XK€
HPOTOKONY, KaK H JUIS TpeX IIPUBEJCHHLIX Bbllle TaOmHll, HO HCIIONb30BAIHCh TOIBKO
KaprodensHble XJIonbs, cozepxanwe 1,07% peaynupyrolmux caxapoB, C TEMH X€ TpeMs
YPOBHSMH XJIOPH/IA KAJIBIHS H YSThIPbMs YPOBHAMH (ochopHoii kucnoTsl (0, 0,025%, 0,05%
1 0,10%). PesyneTaTel mpenctaBieHs! B npupeicHHod Hmwxke Tabmune 17. ma Qur. 7
rpa¢uueckn M300paxkeHbl Pe3yNbTaThl, NPEICTABICHHbIE B TabauIle, NPH 3TOM YPOBHH
aKpHJIAMHIA MPEACTaBJIEeHH B BHAE cTonOHKoB 702 B MacmTabe COMIaCHO IIKade C JIEBOMH
CTOPOHBI, @ MPOLEHT BJIAXHOCTH NpeACTaBleH B Buae Touek 704 B Macmrrabe, coriacHo
[IKaJe ¢ IpaBoi CTOPOHE! yepTeka. [1o Mepe yBenmHueHHs KOJHYECTBA XJIOpUAA KaJbLu4, T.€.
IIPH JIBHOKEHUH CJIEBa Ha TPaBo Yepe3 BCio Tabnully, cofepaHue akpHIaMuIa YMEHbIIAETCA.
TouHO Tak e, s KaXKJOr0 YPOBHS XJIOPHIA KaJbIHd, T.€. IPH JBHXKEHHHU CJI€BA HA IIPaBO

BHYTPH OJIHOTO YPOBHS XJIOpHJa KaNbIWs, yPOBHM aKpHiIaMHJa Tak:Ke B 0OIIeM cirydae

CHHXarOTCA.

Konrtposnehbiit | Otcyretue | Otcyrersue | | XK, | | XK, | T XK, | 1 XK, | 1 XK,
Slueiika obpasen XK, |OK XK, tOK @K JOK | |JOK | |®K | 10K

(D @ Q) 3 (6) ¥ ) %)

CaCl,, % - - - 0,45 0,45 0,9 0,9 0,9

Bocgopran - 0,05 0,1 0,05 0,05 | 0,025 | 0,05 0,1

kucnota, %

BrnaxHocTtb 2,68 2,52 2,38 2,29 2,55 245 2,78 2,61

Macio 23,74 22,57 22,13 24,33 | 23,84 | 22,54 | 24,11 | 22,73
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L 65,97 64,67 64,55 65,18 | 66,82 | 68,36 | 70,23 | 68,75
1iBeToBoit
A 4,75 5,23 5,53 5,06 4,09 3,17 2,19 2,92
[Toka3arens
B 27,7 27,83 27,94 27,79 | 27,64 | 27,17 | 26,28 | 27,06
Akpunamun 454 435 344 188 77 233 80 66

Tabmuua 17: Bnusaue CaCly/®ocopHOi KHMCIOTBI Ha YPOBEHb akpwjlaMHAa IIpH

coJlepXKaHuy peaynupyromux caxapos 1,07%.
II. Xnopuza kanpnus/TMMOHHAS KUCIIOTA C HUCTEHHOM

B HeCKOABKHX NpPEINbIAYLUIMX HCIOBITAHHSIX, IPOBEACHHBIX H300peTaTeNsiMH C
KYKYPY3HBIMH YHIICAMH, KOJIMYECTBO XJopHia KaubIud H (ochHOpHOH KHUCIOTEHI,
HeoOxoauMoe, YTOOBl CHU3KUTH YPOBCHD akpilaMu/ga 10 TpeOyeMoro 3Ha4eH s, IPUBOIIIO K
IOSIBJICHHIO HEXeNIaTeIbHOTO NpHBKyca. Crenylomiee ucnsitaHue ObU10 pa3paboraHo, 94To0s
BBISIBHTB, ITO3BOJIAT JIM J00aBeHUE K KapTOheTbHOMY TEeCTy LIUCTeHHa (KOTOPEIH, Kak 6bU10
TIOKa3aHo, IOHMXAeT YPOBHH aKpHJIAMHIA B YAIICAX) MOHU3UTH YPOBHH XJIOPHIA KAJIBLIUSA U
KHCJIOTBI IO TpPHEMJIEMBIX B OTHOLIEHHWH BKYyCa, COXpaHss INpPH 3TOM HHU3KUH YpOBEHb
aKkpuamMuja. B JaHHOM MCHBITAaHHHM TpPH peareHTa J00aBIISUIMCh K KyKYPY3HOMY TECTY B
nponopuuu (i) 0,106% CaCl, u 0,084% numonHo#t kucnorel 1 0,005% L-uncrenna B
nepBoM ombite; (ii) 0,106% CaCl, u 0,084% nuMOHHON KHCIIOTHI, HO I[HCTEHH BO BTOPOM
onerre He fobasngercd, v 0,053% CaCl,, 0,042% numonHoit kucaotel 1 0,005% L-nucrenHa
B TpeTheM onbite. Kaxcaprit onblT ObL1 npoxyOiiupoBaH ¥ NpoBeJeH CHOBa, 0b6a pe3yapTara
IpencTaBieHbl Hike. Kykypy3HOe TecTo HMeeT BIAXHOCTE Okojo 50%, mostomy
KOHIEHTPAMH CIeXyeT NMPUOTH3UTENBHO YABOHTDH, €CIH INEPECYHTaTh 3TH HPOMNOPIHH K
TBEpIOMY BemecTBy. Kpome TOro, B KaXIOM HUCIBITAHHHM YacTh HCIBITYeMO#l mapTud 6Gbuia
IIpUIIpaBlieHa CHIpoM nacho B KauecTBe BKYCOBOH mo6aBkH, cocTaBisomeii okono 10% ot
IEPBOHAYAIBHOTO Beca WYHIICOB. Pe3ysNpTaThl J3TOTO HCIBITAHHS TPEACTABICHEL B
npuBeAeHHONH HIke Tabinuue 18. B 310# Tabnuue Ans Kakaoro copra YMIICOB, HAPHMED,
OOBIKHOBEHHBIX YHMIICOB, KOHTPOJIbHOH [apTHH, PE3yNbTaThl IIEPBOTO IPOBEACHHSA OIBITA
0003HaueHs! Kak AKpuaaMua #1; pe3yasTaTbl BTOPOrO ONBITA 0003HAYEHHBI KaK aKpHJIaMHUJ
#2, a cpenHee 3HAYCHUE M3 JTHX IBYX 0003HAYCHO, KaK CpeJHee 3HAYCHHE aKpHaMHAa.
VpOBeHb BIAXHOCTH H3MEpSETCS TOJIBKO OIMH pa3, B NEPBOM OINBITE; 3TU 3HAYCHHS

IPUBOJSTCH.

Sueiika OGLIKHOBEHHBIE YHTICH Yuncsl ¢ ceipoM nacho
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KonTp 1tXK T XK 1 XK 1t XK 1t XK } XK
0Jlb 1IUMOH TJIUMOH JJIIMMOH Koutp TIIUMOH 11MMOH JnuMoH
Has Has Has Hasi OJIbHas Has Has Has
nap KucJjora KHCJIOTa KHCIOTa | mapTus | KHCJOTa KHCII0Ta KHCIIOTa
THA 0 HMCTEHH | UHMCTEUH UHMCTEUH O uucTenH | UUCTEUH LUHUCTENH
Xnopux
0,106 0,106 0,053 0,106 0,106 0,053
KaJibLUA
JluMoHHas
0,084 0,084 0,042 0,084 0,084 0,042
kucyora(%e)
Hucreun 0,005 0,00
) ,005 0,005 0,005
(%)
Axpun
aMHJ1
#1, 163 154 70 171 90 55 62 77
MWUTHapA
HbIE I0TH
Axpun
aMun #2,
102 113 74 103 71 53 50 76
MHWLTHapA
HBIE JOJIH
Cpenuee
3HAYEHUE
aKpII
132,5 133,5 72 137 80,5 54 56 76,5
amuIa,
MUWJUTHApIH
ble J0JTH
BraxxHocTs
1,07 0,91 1,07 0,95 1,26 1,49 1,23 1,25
(%)

Tabmuna 18: Biusave mucrenna ¢ CaCly/muMoHHOR KUCIOTOH Ha ypOBEHb aKpHIIAMHIA

B KYKYPY3HBIX YHIICAX.

[Ipu covyeranuu 0,0106% CaCl; u 0,084% nuMonHOM KHCIOTEI J0OaBICHHE IHCTEHHA
yMeHbIano obpa3oBaHde akpuiamuna NpuOIM3UTENEHO B ABa pasa. B umncax,
IIPUIIPABJICHHBIX BKYCOBOH M06aBKoH nacho, TONBKO XJIOpHI KaIblUd H JTMMOHHAS KHCJIOTA
yMeHbIIaM o6pasoBanye akpwiamuaa ¢ 80,5 10 54 MHIUIMAapAHBIX 10JICH, XOTA B 3TOH CEPHH
HCIBITAHHH No0aBileHHe MUCTEHHA, BHAUMO, He INPHBOJAUT K JaJbHEHINEMY CHHXCHHUIO

YPOBHS aKpHIaMHAA.
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Ha ®wr. 8 rpaduuecku mpeAcTaBlIeHBl Te e AaHHbIE, YTO U B IPHUBEACHHOH BhIIIE
tabmune. J{a KaXmoro THNA YHICOB, C KOTOPBIMH IIPOBOJAWJICS 3KCIIEPHMEHT (HAIpHMED,
OOLIKHOBEHHEIC YHIICHI, KOHTPOJIBHAS MapTHs) JBa cToNOHKa 802 MOKa3bIBAIOT MONYYEHHEIE
YPOBHH aKpHJIaMHJa. ¥ poBHH akpuiamujaa 802a, nonyyeHHBIE B NEPBOM OIIBITE, IOKa3aHEl C
JIEBOH CTOPOHBI [UIS KaXKAOTO THIIA YHIICOB, 8 YpOBHH akpuwiamuaa 8028, mojydyeHHBIE BO
BTOPOM OIIBITE, IIOKa3aHbl C MpaBod cTOpoHbl. O6a cTonbHKa CO 3HAYEHHSMH YPOBHS
aKpHJIaMHZia BBHIIOJHEHEI B MacluTabe OTHOCHTENBHO LIKAJIbI C JIEBOM CTOPOHHI rpadHka.
EnvHCTBEHHBIH YpOBEHb BJIXHOCTH H300paxkeH B BHAe Toukd 804, pacmosnokeHHOH Han
JIHarpaMMoy ypoBHEH aKpujaMHAa B MacluTabe OTHOCHTEIBHO LIKAIBI C MPaBOH CTOPOHBI
rpa¢uxa.

Ilocne Toro, kak OBUIM BEHIOJNHEHB! ONMHCAHHBIC BBHINE HCIBITAHHSA, MOAOOHEIE
HCIIBITAHUS TIPOBOJIWIHCH C MCKYCCTBEHHO H3TOTOBJIEHHBIMH KapTO(EeNbHBIMH YHIICAMH C
HCTIONB30BaHUEM  KapTOQENBHBIX XJONBEB, COJAEPXAINMX [(BAa Pa3IAYHBIX YPOBHSA
pexyuupyromux caxapos. [ Toro, 4roObl MepecYHTarTh KOHLEHTPALHH, HCIOIL3YEMEIE B
OIBITaX € KYKYpPY3HBIMHM YHIICAMH, IJISI HCKYCCTBEHHO M3rOTOBJICHHBIX KapTO(deIbHBIX
YUICOB, CYMMAapHO€ KOJHMYECTBO KapTO(eNbHBIX XJIONMbEB, KapTO(heNBHOro Kpaxmana,
3MYJBraTopoB H JOOABIEHHOTO caxapa CUHTAIOCH TBepapM mpoxykToM. Komuuecrso CaCly,
JMMOHHOM KMCIIOTHI U LIUCTEHHA KOPPEKTHPOBAIUCH TAaKUM 00pa3oM, YTOOHI IONYyIHTh Ty XKe
CaMyl0 KOHLIEHTpAlMIO, KaK M B KyKYPY3HBIX YHIICaX, OTHOCHTENBHO TBEPJAOr0 MPOAYKTA.
Onnaxo, B 3TOM OIEITE, IIPH HCIIOJIB30BaHUM GoJee BBHICOKHX YPOBHEH XJIOpHAA KalbIusi H
JIMMOHHOH KHCJIOTHI UCIIOJIb30BAJICH TaKke Oosiee BBICOKHI ypoBeHb ucTeHHa. Kpome Toro,
OBLIO BBHINOJIHEHO CPaBHEHUE B YAaCTH HCNBITAHUS C HU3KHAM COJAEPKAHUEM peAyLHHpPYIOLIEro
caxapa JUIs CJIy4ast HCIIOJIb30BaHUS XJIOpH/a KATBIUA B coueTaHuu ¢ pocdopHO# KHCI0TOH ©
IHCTEMHOM M Oe3 uucrenHa. PesynbraTs! npencraBnensl B Tabmuie 19.

W3 3toif Tabnuubel MOXHO BMIETh, YTO B KapTO(ENbHBIX XJIONBAX C COAEPKAHHEM
penyuupylomux caxapoB 1,25% coueraHue XxiopHjaa KaJbLus, JIMMOHHOH KHCJIOTH H
[HCTeHHA TIPH MEPBOM YKa3aHHOM BbllIE YPOBHE YMEHbIIANO oOpa3oBaHHME aKpHIaMHIa C
1290 mumuapaHeIx goned 10 594 MuwimuapAHbBIX AOJIEH, 4TO COCTAaBISET MEHBIIE [TOIOBHHEI
KoHTponpHOH nHdpel [Ipu ucnonb3oBanuu Gojiee BBICOKMX YPOBHEH pEareHTOB NpH HX
coueTaHuM OOpa3OBaHUE aKpHIaMHAa YMEHbIIAIOCH A0 306 MUIIMapAHBIX AONEH, 4TO
COCTaBJIET MEHBLIE MOJIOBUHBI OT KOHTPOJIBHOTO 3HAYEHHS.

Ilpy uCHONB30BaHMM TaKUX K€ KapTo(eNnbHBIX XJIONbEB H0DaBIEHHE TOJBKO
dbocdoproii KUCTOTHI U XJIOpUAA KAJTbIHS YMEHBIIAN0 00pa3oBaHHe aKpHJIaMHAA C TOrO XKe

3HayeHus 1290 munmnmuapaHeIx goneit 1o 366 MIJUTHapAHBIX JOJEH, a HeOOIbIIOE KOTHYECTBO
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IMCTeHHa, To6aBieHHOE ¢ (GOoCYOpHOH KHCIOTOH M XJIOPHIAOM Kalblikd, eme Gomblie
YMEHBIIAJIO COZEPKaHUe aKkpunamMuja, 10 188 MuyumapaHeIx qoneii.
Haxonen, pno0apineHue XJIOpHJa KaIbIUfA, JIHMOHHOM KHCJIOTEI M I[HCTEHHA B
KapTo(elbHbIE  XJIONbs, coAepxkamue 2% peAyUUpYIOIMNX CaXapoB, YMEHBINAIO

obpa3oBanue akpunamuaa ¢ 1420 1o 665 MUITHAPAHEBIX TOJIEH, T.€. HAIOJIOBHHY.

Bericokoe conepxanue
Cpennee cofiepxaHue peXyMpyrOIIHX caXxapoB
€AYyLYPYIOMIHUX CaXapoB
(1.25%) peayLHpyIo p
(2%)
XK
1 XK T XK XK
Kostpons ¢docdop Koutponb } XK
Sluelixa }JTEMOH +IIUMOH pochop
Hadg | TAMOHHas
Hast Has Has
KHCJIOTa KHCJI0Ta
KHCIIOTa KHCJIOTa KACJIOTa
0 | urcreun
JOHCTEHH | THMCTEUH HUCTCHH
(1B) IIMCTEHHA ©6) @)
() 3) (44)
)
Xnopun
10,2 20,4 36 36 10,2
Kans1Usa
JlumoHHas
8 16 8
KHCI0Ta
®ocopuas
¢op 4 4
KHCIOTa
LlucteuH 0,48 0,96 0,48 0,48
AKpHiIaMHL
MUJLTHApAHBIE 1290 594 306 366 188 1420 665
IONH
BnaxHocTts (%) 1,82 2,06 2,12 2,06 2,33 2,28 2,23
L 56,84 65,47 69,29 66,88 73,09 61,06 63,5
I{seToBOit
A 10,2 6,42 4,07 4,42 1,55 9,03 7,93
noxasareinb
B 27,53 28,4 28,17 28,1 27,07 28,07 28

Tabmuna 19: Bnusame mucremna ¢ CaCly/kuciotolf Ha ypoBEeHb aKpHJIaMHIA B

KapTo(deIbHBIX YHIICAX.

Ha ®ur. 9 rpaduyecku wn3o0paxkeHBl pe3ysbTaThl MAAHHOTO OMNbITa. PesynpTarsl
HpeICTaBIeHBI CIPYINIMPOBAHHBIMY CIIEPBA 110 YPOBHIO PEAYLHPYIOIIUX CaXxapoB H 3aTEM II0
KOJIMYECTBY HOOABJICHHOTO peareHTa, yMeHbIIaomero obpazoBanue akpuiamuia. Kax u Ha
npeasaymux rpadukax, cronbuxku 902, npencTapisiomue YPOBHA aKpHIaMHIa, BEIIOIHEHBI

B Macmrabe OTHOCHTENbHO IIKaTBl C JieBOH CTOpoHB rpaduka, a Touku 904,
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NPEACTABIAIONINE YPOBHH BJI&KHOCTH, HAHECEHBI B MaciuTabe, COOTBETCTBYIOIIEM LIKAIE C
IpaBoOH CTOPOHEI rpaduka.

OrucaHHble BBIIE ONBITHI NOKa3aIM, YTO PEAreHTH, YMEHBINAIOIME OOpasoBaHHE
aKpunamuzia Ha 00A3aTeIbHO HCIONB30BAaTh B OTACABHOCTH, HO MX MOXHO COYETaTh, YTOOBI
IONYyYUTh JOMOJIHUTENBHBIA BBIMIPBIN. JTOT JONOJNHATENBHBIA BBIMIPBII MOXHO
HCTIONIB30BAaTh IS JOCTHJKEHHS BCe Oojiee HH3KHMX YpPOBHEH aKpHIaMHAa B IHINEBBIX
IPOAYKTaX HJIH Ul JOCTIKEHHMS HU3KMX YPOBHEH akpuiaMupa 0e3 CyIIECTBEHHBIX
H3MEHCHHI BO BKYCE WJIM TEKCTYpPE STHX INHIUEBHIX NPOAYKTOB. XOTS B NPEICTABICHHBIX
KOHKPETHBIX BapHaHTax BBINOJHEHHS H300pETEHMS ONMHCHIBACTCS HCIIOJIBb30BAHHE XJIOPHAA
KaJIbIHs B COYETAHHUH C JIAMOHHOM HITH PocopHOI KUCIOTON U MX COYETAHHE C UCTEHHOM,
moGoH ClenuanucT B JaHHOH 0o6nacTH NOWMET, 9T0 B MOJOGHBIX COYETAHHSAX MOTYT
HCII0JIb30BAaTECA JPYTHE COJM KaJbIMs, COJMH APYTMX NBYXBAJICHTHBIX MM TPEXBaJIECHTHBIX
KaTHOHOB, NPYIH€ IIMIIEBHIE KHMCIOTHI, M JOObIE JPyrHe€ aMHHOKHCIOTEL, KOTOPEIE MOTYT
NOHM)XAaTh aKpulIaMHA B TOTOBOM IIMINEBOM mpoaykre. Kpome Toro, Xors 310 OBLIO
NPOJEMOHCTPHPOBAHO MPUMEHHTENBHO K KapTOo(deIbHBIM YHIICAM H KyKYPY3HBEIM YHIICaM,
Mo60H CHEMUATHCT B JaHHOH 06IacTH NMOMMET, YTO TOYHO TaKOEe XK€ COUYETAHHE PEareHTOB
MOXXHO HCIOJIBb30BaTh B JPYIHX HCKYCCTBEHHO H3TOTOBJIEHHBIX IHIIEBBIX IPOJYKTaX, B

KOTOPBIX MOXET 06pa303513arbc51 aKpHJIaMHJ, HAIIPUMCEP, B ICYEHBE, KPCKEPaX | T.II.

Pearentel, npenHasHaueHHblE I8 yMEHbIIEHHS OOpa30BaHHUA  aKpHIAMHIA,

A00aBnsgeMBIe IpH MPOU3BOJCTBE KapTOQENHHEIX XJIOMBEB

Bru10 NOKa3aHo 4TO 100aBICHHE XJIOPUAA KBS M KUCIIOTHI MOHIKAIO COJAEPKaHHE
aKpunaMuzia B 00XKapEeHHBIX M BBIIIEUEHHBIX CYXHX 3aKyCKaX, B PELIENTypYy KOTOPBIX BXOISAT
kapTodenbHble xjonbs. CUYHTAeTCS, YTO IPUCYTCTBHE KaKOH-IHOGO KHCIOTBI OKAa3bIBAET
nogo6Hoe neiicteue, nmoHmkas pH. HenssecTHo, npensTcTByeT M XJIOPUA KAIBLHSA TIOTEPE
KapOOKCHJIFHOM Tpynnbl HIH IOCHEAYIOmeH [OTepe aMHHOTPYINBI H3 CBOOOIHOrO
acrmaparmHa, 4ro IIPOHCXOJMT IpH oOpa3oBaHuMHM akpuiamuia. Kaxercs, uro mis motepu
aMHHOTpYIINEl TpeOyeTcs BBICOKas TeMIleparypa, KoTtopas OOBIYHO UMEET MECTO B KOHIE
nporiecca 00e3BOXKHBaHHS CyXoil 3aKycKd. CUHTaeTCsl, 4TO MOTeps KapOOKCHJIBHON IPYIIIEL
HPOMCXOAUT IpH Oosee HU3KHUX TEMIIEPaTypaX B IPUCYTCTBHH BOJIEL.

Kaprodenpapie xnomes MOryT GbITh H3rOTOBICHBI YTEM ITOCJIEAOBATENHHON BapKe B
BOJIE M Ha mapy (TpaJMIMOHHEIH croco6), Tu6o IyTeM TONBKO BapKH Ha mapy (IIpH 3TOM

IPOMCXOAUT MEHbBLIEE BHICIAYHBAHHE C OTKPHITOM MOBEPXHOCTH Kaprodens). BapeHnri
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kapTodenp 3aTeM pa3MHHAeTCA B MOpe W CymuTcs B GapabaHe. AHAIM3 XJIONBEB MOKA3AJ
OYEeHb HU3KHUH YPOBEHb COJCPIKaHHS aKpHIaMHAA B XJombsx (Menee 100 MIIIHAPAHEIX
JIOJIEH), XOTS NPOJTYKTEI, H3TOTOBJICHHBIE U3 THX XJIOIBEB MOTYT HMETh 3HAYHTEBbHO Golee
BLICOKHE YPOBHH aKpHJIaMHUA.

Bena mpemioxxeHa Teopus, COIJIacCHO KOTOpoM, ecnu ymbo cHmxenume pH Tecra ¢
IIOMOIIBIO KHCJIOTHL, JIHOO N00aBneHHE K TECTy XJOpHIAa KaJbIHS IPEHITCTBYET MOTEPE
KapOOKCHIBHOH TpyNIel, TO BBEJEHHE 3THX R00AaBOK BO BpeMSA IIPOIECCA H3TOTOBJICHHS
XJIONBEB MOXKET JHOO a) YMEHBUIUTH IOTEPI0 KapOOKCHIBHON TIPYNIbl M TEM CaMbIM
YMEHBIIHTh CKOPOCTh IIOTEPH aMHHA BO BpeMs 00€3BOXXHBAHUSA CyXOM 3aKyCKH, THGO B) IIpH
moOoM MexaHH3Me OOECIEeYHTh XOpollee paclpeleleHue IPEensITCTBYIOmei a00aBKH B
TECTE, KOTOPOE IMOJABEPracTcs 00E€3BOKHUBAHHUIO U NIPEBPALIEHHIO B CYXYIO 3aKycKy. [lepBbiit
IpOIIeCC, €CJIM HMMeEeT MeCTO, CKopee Bcero OyneT OKa3plBaTh OoJblliee BIHSHHAE HA
o0pa3oBaHKe aKpHIIAMH[Ia, YeM BTOPOI.

Hpyroii no6aBkoH, NpeAHA3HAYEHHOH M1 YMEHBUICHHS OOpa30BaHUA aKpHJIaMHIa B
HCKYCCTBEHHO IIDHTOTOBJICHHOM IIHIIEBOM IIPOAYKTE, MOXKET CIY>KHTb aclapardHasa.
M3BecTHO, YTO acnaparvHa3a pasjaraeT aclapardH Ha aclapardHOBYIO KHMCIIOTY M aMMHak.
XoTa He mHpencTaBiseTCs BO3MOXHBIM HCIOIB30BATh JAHHBIH 3H3UM IIPH H3TOTOBICHHHA
KapTo(eNbHBIX YHIICOB U3 HApPe3aHHOTO JOMTHKAMH KapTo(eis, B IPOLECCE HU3TOTOBICHHA
XJIOMBEB IIyTEM TEepMHYECKOH 0OpaboTKH M pa3MHHaHuA Kaprodelsd B Iiope (MHTPEOHEHT
IIAIIEBOTO TIPOJYKTa) pa3pylIaloTcs CTEHKH KIETOK M CO3JacTcs BO3MOXXHOCTD IS
BO3JICHCTBHS aclaparuHassl. B INpeAnoYTHUTENbHOM BapHaHTE BBITOIHEHHS aclaparvHasa
noOaBnsieTcs K HWHTPEIUEHTY IHINEBOrO MPOJAYKTa B YHCTOM BHJAE Kak aclapardHasa
MHIIEBOTO COPTA.

W306peTatenn mpoBesid CAEAYIOWHAN psJ ONbITOB C IEJIBIO M3YyYHTH 3((PEKTHBHOCTH
Pa3JIAYHBIX PEarcHTOB IIPH MX BBEACHHH BO BpeMs M3TOTOBIECHHA KapTO(ENIBHLIX XJIONBEB
I8 yYMCHbLICHHS OOpa3oBaHUS aKpHJaMujJa B  IPOAYKTaX, H3TOTOBJIEHHEIX C

HCNOJIb3OBAHUEM KapTO(l)eJ'IbHBIX XJIOOBEB.

I. Ucnonp3oBanue Xxjopuiaa Kaublusd H (ochOpHOH KHUCIOTHI NPH HCIOJIB30BaHHH

KapTO(QeNbHBIX XJIONbEB
Jlannasg cepus MCIEBITaHHM ObUTa pa3paboTaHa C LENBIO OLECHHTH CHIXKCHUE YPOBHA

akpunamuzga npu gobapnenud CaCly, w/umu ¢ochopHOH KHCIOTH BO BpeMs H3TOTOBIEHUS

KapTO(l)eJ'IBHBIX XJIOTILEB. JTH MCIBITAHHS TaKXe HMETH IEIbI0 onpeacaIuTs UMCIH JIH
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JaHHBIC 10OAaBKH OJIMHAKOBBIN (G deKT ¢ TeM CiydyaeM, KOrJa OHM MO0aBISITMCE TO3XKE, HA
CTAJMH U3TOTOBIECHHUS TECTA.

Jlns nannOro McnelTaHus 6panu kapTodels, cogepxamuii 20% TBepaOro BelecTBa U
1% penyuuposannoro caxapa. Kaprogens noasepraics TepMuIeckoit 00paboTke B TeYeHHE
16 MMHYT U pasMHHaICS B IOpe ¢ AobaBleHHEeM HHIpeIueHToB. Bo Bce maptud GBLIO
nobasneno 13,7 r smyneratopa u 0,4 T JIEMOHHON KHCIOTHL B 4eThIpe W3 miecTd naprwii
nobasnsnack GocgopHas KHCIIOTa B OHON K3 ABYX KoHueHTpauui (0,2% u 0,4% ot TBepmoit
COCTaBJIAIOIIEH KapTodens), a B TpH U3 ueThIpex naptHii nobasnsuics CaCl, B oqHol U3 ABYX
koHuedaTpanui (0,45% u 0,90% ot Beca TBepmoit cocraBsromeit kaprogens). [Tocie Toro,
KaK KapTodeinb ObUT BBICYIIEH W Pa3MOJIOT B XJIOMbA 33JaHHOIrO pa3sMepa, ObUTH IMPOBEIEHEI
pa3IHYHBIE H3MEPEHHs, W M3 KaXIoi mnaptum ObUTO MPHUroTOBICHO Tecro. g Tecta
HCIOJB30BaNochk 4629 1 kaprodenbHBIX XJIONBEB M KapTodenbHOro Kpaxmana, 56 T
aMyineraropa, 162 mi xuaxoi caxaposel u 2300 mu Bogel. KpoMe TOro, B KaXKIyro H3 JBYX
napruii, xyna He nobaBmsiack docdopras kucmora mnm CaCl, Bo BpeMs H3rOTOBJIEHHS
XJIONbEeB, OBUTM BBENEHBl YKa3aHHble HOOABKH C 3aJaHHBIMH YPOBHSIMH BO BpeMs
NPUIOTOBJICHHS TecTa. TecTo packaTeiBasiocs A0 TommuHe! 0,64 MM, pa3spe3alocs Ha KyCKH H
obxapuBasiock npu Temneparype 350°F B teuenme 20 cexkyHA. B mpuBeneHHOM HuKe

Tabnune 20 npencraBaeHs! pe3yNbTaThl 3THX UCIIBITAHUN U Pa3HYHbIX TAPTHIA.

0Cal JCa JCa 1Ca 1Ca tCa
Maprua $ocd(C) | ldoch(B) | |docd(F) [ |docd(A) | |docdh(D) | tdoch(E)
B XJIOMBAX | B XJIOMBAX BTECTE€ | B XJIOMBAX B TECTE B XJIOTIBAX
IOGaBIICHO K XJIOMbSAM
Bec (r) xJIopuaa KanbLUusg 0 24,7 0 49.4 0 494
Bec (1) pochopHOit K-ThI 11,0 11,0 0 11,0 0 21,9
HCTILITAHKSA U1 CYXUX XJIONBEB
BIAXHOCTD (%) 6,3 6,5 4,5 6,8 6,2 7,7
HMHIEKC MOTJIOMCHHS BOIBI
(WAD(%) 82 8,3 9,2 8,2 8,1 8,1
Ha 20 Menax 1,5 1,8 2,0 1,0 1,7 1,6
Ha 40 Memax 26,6 30,9 32,3 27,2 283 244
Ha 60 Memax 35,3 37,1 36,1 38,4 37,5 35,3
Ha 80 mMeurax 14,6 13,2 12,0 14,5 14,4 16,0
Ha 100 Memax 5,7 4,8 4,5 %.4 54 6,5
Ha 200 memax 11,5 8,8 8,6 10,1 9.3 12,1
cxBo3b 200 mMeweit 4,7 33 4,5 3,4 3,3 4,0

Jo0GaBneHo k TecTy
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JUrHApaT XJIOpHAa KanbIHs 0 0 23,7 474
tbocdopras kucmoTa 0 0 14,4 7,9
Ppe3yJbTaThl NCTILITAHUI YHIICOB
BrnaxHocTs 1,87 2,04 2,04 2,07 1,97 2,05
Macio 23,53 23,82 25,12 23,76 24,44 24,98
1BeTOBO# nMokaszarens - L 54,63 62,58 67,28 66,89 69,48 66,87
L[BETOBOM Mmokaszarens - A 13,36 9,23 6,99 6,27 5,61 7,21
LBETOBOI moka3zarens - B 27,32 28,59 29,54 28,85 29,26 29,37
aKpUJIaMHJ 1286 344 252 129 191 141

Tabmuua 20: Bimusaue no6asnenus CaCly/docdopHOoii KHCIOTH K XJIONBAM HIIH TECTY

Ha YpOBCHb aKpHJIaMHAaa.

Kak BHIHO M3 IpenCTaBICHHBIX BBINIE PE3YIBTaTOB M MpHiaraeMoro rpaduka xa dur.
10, yposenp akpmiamuaa ObUl1 caMbIM BBICOKMM B Mcnbitanuu C, xorza B Maccy JUis
H3TOTOBJIEHHS XJIOIbEB N00aBIsUIach TONBKO QocdopHas KUCIOTa, U ObUI CAMBIM HHU3KHM,

Korja xJiopu KaJibItus 1 (bOC(l)OpHaX KHCJIOTa HCIIOJIb30BAINCH B COUYCTAaHHUH.

I1. Ucnonb3oBanue acnaparnHa3bl IPH H3rOTOBJIEHUH KapTO(EIbHBIX XJIOIBEB

AcnaparuHaza npeAcTaBiIseT coOoif 3H3MM, KOTOpBI pa3naraeT acmapardd Ha
aCIIaparnHOBYIO KHCJIOTY M aMMHMaK. [OCKONBKY aclaparviHoBas KHCJIOTa He ofpasyer
akpmwJiaMHujl, HM300peTaTesd TpPUILIM K BBIBOAY, YTO BBEICHHE aCIapardHa3bl JAOJDKHO
YMEHBIIUTH 00paz0BaHHe aKpHIaMHUZA IIPH HarpEeBaHHHU KapTO(ENbHEIX XJIONBEB.

Beuo mposeneno ciemyromee HcnbITaHHe. JlBa rpaMma CTaHAAPTHBIX KapTo(eabHBIX
XJIONbEB CMEMIMBAINCH C 35 MJ BOABI B METAUIMYCCKOM BBIIApHOM ammapate. BemapHoii
anmapat 3aKkpbiBaJICs M HarpeBancs npu temneparype 100°C B teuenne 60 mumyt. Ilocie
oxJIaKAeHus JoGaBisiuch 250 eIMHHI acmapardHa3bl B 5 MJ BOJBI; 3TO KOJIHMYECTBO
acrapargHassl CYIIECTBEHHO IIPEBOCXOAMIIO HEOOXOAMMOE pacueTHOe 3HaueHue. Jlnd
KOHTpOJIs TaK K€ NEepeMEIINBAINCH KapTodebHble XJIONbI H 5 MJI Bojsl 6e3 noOaBieHHs
sH3uMa. KaprodenpHble XJ0mbs ¢ acmaparnHa3oi BBIACPXKHBANNCH TPH KOMHATHOMU
TeMIleparype B TedcHHe 4aca. [locie BBeleHHMS JH3MMa Kamuna KaproQenbHBIX XJIONBEB
BeIcymHBanack npu 60°C B TeueHHe Houd. BrmapHele ammapaTel ¢ BBICYHNIEHHBIMH
KapTo(ensHBIMH XJIONBSIMH 3aKPHIBAIMCH M HarpeBanuch npu 120°C B Teuenne 40 MuHYT.
KonuuectBo axpmiamuaa H3Mepsiioch INpH IOMOLIM ra3oBOM Xxpomarorpagum, Macc-

CIICKTPOMETPHMH NIPOM3BOAHOrO coeauHeHMs Opoma. KoHTponpHas mapTUs XJIOIBEB
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cogepxana 11036 MuUIHapAHBIX 1ONeH akpHiaMHIa, B TO BpeMs Kak oOpaboTaHHEIE
acriaparMHa3o# xJyionns conepkany 117 MUUIHapAHBIX JON€H akpuiaMH[a, T.€. YMEHBIIEHHE
cocTaBisio 6onee 98%.

Ilo pesynpTaraM 3TOro MEpBOTO HCIBITAHUS OBLUIH MPOBENEHBI HCCIIEJOBAHHUS C LETIBIO
ONpesie/InTh, OBUIO JI HEOOXOAMMO IOABEPraTh TEPMUYECKOW 0OpalboTke KapTodenbHbE
XJIONbS ¢ BOAOH 1O N0OaBIeHMS acmaparuHa3sbl, 4ToGbl JOGHTHCH 3(D(EKTHBHOCTH 3TOTO
3u3uMa. YT0OBI IPOBEPUTH 3TO, OBLT IIPOBEAEH CIEAYIOIINHN SKCIIEPHMENT.

Kaprodenpnsle X10nbs N0/ABEpraIich NpeABapUTENbHON 06paGOTKe OTHUM H3 YETHIpEX
cnoco6oB. B kax10#t M3 YeTHIpeX IPyI JBa rpaMMa KapTOQeTbHBIX XJIONbEB CMEIITHBAIIHCH C
35 ma Boael. B rpynme (a) KOHTPOJBHOH NpeaBapuUTENbHOH 06paGoTKE KapTOdeabHEIE
XJIONbA M BOJAA IEpeMEIIMBANMCE N0 o0paszoBaHHs NacTl. B rpymnme (B) kaprodenbHsie
XJIONbA IOABEPrajInCh FOMOTEHH3ALUMH ¢ 25 MJI BoAbl B ycrpolictBe Bio Homogenizer M
133/1281-0 mpu BBICOKOH CKOpPOCTH M JONOJHHMTEIBHO INEpEMENIMBANMChE ¢ 10 M
JICMOHU3UPOBaHHOH BOABL B rpynme (c) xaprodenpHble XJIONbS U BOAA TEepeMENIABAIIKCE,
3aKpBHIBAINCE U HarpeBanuch npu 60°C B Teuenne 60 MuHyT. B rpynme (d) kapropenbHsie
XJIOIBS M BOJA NEPEMEIINBAIMCE, 3aKphIBAINCh H HarpeBamch npu 100°C B Teuenue 60
MUHYT. B kaxno#i u3 rpynn (a), (8), (c) 1 (d) KOHTpONIBHO! TpeABapUTENLHON 06paboTKH
XJIONbA JEJHJINCh IIONONiaM, NPH 3TOM IIOJIOBHHA TPYNIEI ¢ NPEABAPUTEIbHON 0GpaboTKOM
obpabaTeiBaniack acmaparuHa3oif, a BTOpas IOJOBHHA, B KOTOPYIO He m00aBisiachk
acraparvMHasa, CIIy>Kuja B KauecTBe KOHTPOJIBHOM.

PacTBop acnmaparmHasel DpHUroTOBJAJCS NyTeM pacTBopeHHs 1000 exwnmiy B 40 M
JEHOHM3MPOBAHHON BOJBL. AcmparvHasa H3BieKanach W3 xpuszadTeM OpBuHHsA (Erwinia)
Sigma A-2925 EC 3.5.1.1. Ilate M1 pacTBOpa acmapardHasbl J0GABISIHCh B KKIYIO H3
HCIBITYEMBIX Kamull (a), (B), (¢) u (d), NpUroTOBICHHBIX H3 KapTOQENbHBIX XJIOMBEB. 5 MII
JCHOHM3HPOBAHHOH BOJABI JOOABISIIMCh B KOHTPOJBHYIO Kammuy (a), MPUTOTOBICHHYIO H3
kapTo(ebHBIX XJIONbeB. Bce KalMbl OCTaBATHCH NpH KOMHATHOM TeMmeparype Ha OJHH
4ac, M BCE OMBITHI Ay6nupoBauch. HekoTopsle BRIMapHbIE anmapatsl, CoAepKallue Kallnily
13 KapTo(enbHBIX XJIOMBEB OCTABAIUCH JUIS BHICYIIHBAaHAA Ha HOYb IpH Temmeparype 60°C.
[Tocne Toro, xax BeIIApHBIC annaparsl 3aKphIBAIMCH KapTO(eNIbHEIE XJIONbS HArpeBaHCh B
teyeHnd 40 munyT npu 120°C. KoandecTBo akpuiaMua H3MEPSJIOCH IPH HOMOIIH ra30Boi
XpoMaTorpajpyu, Macc-CIIeKTPOCKOINH IIPOU3BOJHOTO COeAUHEHHs OpoMa.

Kak cnenyer wu3 mnpuBemennoif Hmke Tabmuupr 21, o6pabGoTka acnapardHasbl
yMeHBIIaNa oOpasoBaHHe axpuiamuaa Oonee, yeM Ha 98% mOpuH BceX BHAAX

npeaBapHTenbHOi 00paboTku. Hu romMoreHnsanus, HH HarpeBaHMe KapTOQeNbHBIX XJIONBEB
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mepen J100aBieHMEM 3H3MMa HE YBEIHMUYMBAIO 3(hQEKTHBHOCTh acmaparuHasel. B
KapTOQEeIbHEIX XJIONBSIX ACHapardH JOCTYIEH Ul AeUCTBHS acHaparhHasbl 6e3 Kakoif-mi6o
00paboTKy C LENBI0 JAIBHERIIEro pa3pyIeHUs KIETOYHOM CTPYKTYPEL MOKHO BHIAETB, 9TO
KOJMYECTBO acrapardHa3bl HCIONB3yeMOH JAns o006paGoTkh KapTOQeNpHBIX  XJIOIMEEB,
3HAYUTEIPHO MPEBOCXOAMNO HeoOxomumoe. Ecnm KaprodenbHble xmombs comepxar 1%
acraparuHa, To nobaeneHue 125 enmHML acmapar”Ha3kl K 2 rpaMmaM KapTogelbHBIX
XJIONbEB HAa OAMH 4Yac COOTBETCTBYET INpHOIM3UTENIRHO S50-KpaTHOMY MpEBBIIEHHIO

HEOOXOAUMOTO KOJIAYECTBA SH3HUMA.

AKpWIAMHA, MUWJJTAAPAHbIC TOJIH
aKpwiIamug, % ot

IpeaBapurensHas obpaboTka KOHTPOJIb, 6€3 00aBNeHHs | HCOBITaHUS ¢
KOHTpoJIbHOTO 06pasia
acnaparuHassl acraparuHa3zoii
(a) HHKaKo# mpeaBapuTENLHOM
pesBap 12512 107 0,9
o6paboTku
(b) romorenuzauus 12216 126 1
(c) HarpeBaHue npu 60 °C 12879 105 0,8
(d) warpesanue npu 100 °C 12969 166 1,3

Tabmuma 21: Bnmsnme npensapurenbHoli o0pa0oTKH KapTO(eNbHBIX XJIONBEB Ha

3} (HeXTHBHOCT acnaparuHassl.

Eme omHa cepus ucnbltanuii 6puta paspaboTana ¢ LEIbIO OLIEHHTH 0OECIEYHBAET JIH
YMEHBIICHHE aKpUIaMH/la B IPOAYKTE, H3rOTOBJICHHOM H3 XJIONBEB, IIPH €ro TEILIOBOM
obpaGoTke n00aBIeHME aclaparWHa3bl BO BPeMs H3TOTOBJEHHA KAapTO(ENBHBIX XJIOMBEB H
YMEHbIIAET M 3()PEKTHBHOCTH aclaparnHasbl BBeieHue Oy(pepHOro BEeLEeCTBa B PasMATHIH B
mope KapTodenb, NpeHa3sHAYCHHBIH I U3TOTOBJIEHHS 3THX XJIONBEB, C LEIBIO IONYYHTh
npearnoyTuTeNbHoe  3HaueHMe pH, obecneunBaromee GONBIIYIO aKTHBHOCTh 3H3MMA
(nanpumep, pH=8,6). Bydepusauus ocymecTsIsuiach IpH IOMOLIH PacTBOpa TMAPOKCHAA
HAaTpHs, H3TOTOB/ICHHOTO U3 YETHIPEX IPaMMOB I'HIPOKCHIA HATPHA, TOOABICHHBIX K OOHOMY
JIUTpPY BOIBI, Ul 06pa3oBaHHUA pacTBopa ¢ KoHIeHTpauei 1/10 mons.

HBe nmapruu kaproiebHBIX XJIONBEB OpaTHCh B KavyecTBE KOHTPOJBHBIX, OfHA - C
OybepHeiM BemecTBOM, Apyras - Ge3 GydepHoro BemecTBa. Acnaparuasa Io6GaBisIach B
ABE JIONOJIHHUTC/IbHBIE MAPTHH KAapTOQEeNbHBIX XJIONEESB; H ONNTh, B OIHY HapTHIO
nobaBsIock OydepHoe BEIECTBO, a B APYryIO - HeT. AcmaparuHasa GbUla MONyYeHa M3
Sigma Chemical n cMemuBanach ¢ BOf0OH B OTHOILIEHHH BOJBI K 9H3uMy Kak 8 K 1. [l IBYX

NapTHH, K KOTOPBIM X00aBiisilach acnapardHasa, Mope BBLICPXXUBAIOCH B TeYeHHH 40 MHHYT
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nocie 100aBjCHHS JH3MMa IIpU TeMmIepaType okojio 36°C B 3aKpbITOH €MKOCTH, YTOOBI
MHHHMH3HPOBaTh 00€3BOKIUBaHKE. 3aTeM OHO oOpabarsiBaiock B OapabaHHON CyINHIKE AT
oOpasoBaHHs XJIOIbeB. KapTodenbHbIE XJIONBS HCIOIB30BAINCH MU M3TOTOBJICHUS TECTa,
COTJIaCHO ONHCAaHHEIM BBIIIE MPOTOKOJIAM, PEe3yJLTAThl HCIBITAHUI NPENCTABJIEHEl HUXE B

Tabmune 22.

KOHTPOJIb, ¢ nobGasyieHHeM KOHTPOJIb € ¢ no0apIeHHEM
H3MEpEeHHe
Ges Oydepa | acmaparuHassl, 6e3 Oybepa 6ydepom acrapariuHassl u 6ydepa
BJIAXXHOCTb 1,56 1,53 1,68 1,61
Macjo 22,74 23,12 21,77 21,13
LIBETOBOM
61,24 60,7 57,24 57,35
nokasarenb - L
LIBETOBOM
6,57 9,3 5,04 7,52
MoKa3areJb - A
LIBETOBOM
28,95 28,29 27,12 27,41
noKa3arefhs - B
aKkpHIaMuz,
768 54 119 111
MUIUIHApIHBIE JOJH

Tabnuna 22: Biamsanue acrmaparvHasel 4 Oydepu3aund Ha YpOoBEeHb aKpHIaMHAA B
KapTo(eNbHBIX YHIICAX.

Kak Bumpo u3 TaGmuupr 22, moGaeneHue acmaparuHasel 6e3 Oydepa yMeHbBLIANIO
oOpasoBaHHe aKpHJaMHJa B TOTOBBEIX YHICAX € 768 10 54 MUIIMApAHBIX JIOJICH, TO €CTh
yMeHbIIEHHe COCTaBHIO 93%. Od4eBHAHO 4YTO HCNONB30BaHHE Oydepa He OKasmIBAIO
KeaeMoro BIMSHMS Ha 06pa3zoBaHHe aKpWIaMHIa, HalpPOTHMB, UCHOJIb30BaHHE OydepHOro
pacTBOpa [MO3BOJIMIO 0Opa3oBBIBaThCA OONbIIEMY KOIHYECTBY aKpulaMHAa Kak B
KOHTPOJILHOM ONbITE, TaK M B ONBITE C acmaparvHa3od. M e acmaparnHasa IOHHXkala
ypoBeHb akpmmaMpzaa ¢ 1199 no 111 MunnHapaHeX J107e#, TO €CTh YMEHBIICHHE COCTABUIIO
91%. Ha &ur. 11 npencrasinensl rpadpuuecku pesynbratbl Tabmuuel 22. Kak u Ha
NpeAbIAYLIAX YepTexax, croiaoukamu 1102 npencrasieH ypoBeHb akKpHIaMHaa ISl KaXI0To
OmbITa B MaciuTabe OTHOCHTENBHO IIKaibl C JIEBOH CTOpOHBbI rpaduka, a Toukamu 1104
IPEACTaBJIeH YPOBEHb BIAXHOCTH YHIICOB B MaclITabe OTHOCHTENBHO INKAIB C IMPaBOH
CTOpPOHEI rpaduKa.

VcneITaHus TakXkKe HPOBOJHINCH ¢ 3THMH 00pasuaMi, 4TOObI NPOBEPHTH HATHYIHE
cBOGOAHOrO acrnaparuHa M, TeM caMbiM, YO€AMTbCS B aKTHBHOCTH 3H3MMa. Pesynprats!

npencraBieHsl HHKe B Tabnuue 23.

KOHT]Ob, ¢ nobaBrneHreM KOHTPOJB € ¢ nobaBiieHHEM

Oe3 Oydepa | acnaparusasel, 6e3 6ydepa 6ydpepom acnaparuHa3bl ¥ 6ydepa
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aKpuIaMm/,
1,56 1,53 1,68 1,61
MUIUTHAPIHbIE 101
¢dpykTO3a 22,74 23,12 21,77 21,13
II0K03a 61,24 60,7 57,24 57,35
caxaposa 6,57 9,3 5,04 7,52

Ta6nuua 23: Tect Ha cBOGOAHBIN acniaparuH B 00pabOTaHHBIX YH3HMOM XJIONbAX.

B rpynne 6e3 no6asnenns Oydepa no6aBieHns acnaparaiHa3bl YMEHBIIANI0 KOIHYECTBO
cBobonHoro acnaparusa ¢ 1,71 mo 0,061 T.e.ymenbmenue cocraBuiio 96,5%. B rpynme ¢
gobapeaneM Oydepa moOapieHHE acnaparMHasbl YMEHBIIAIO KOJIHYECTBO CBOOOIHOTO
acraparusa c 2, 55 no 0,027, T.e. yMeHblIeHHe cocTaBuio 98,9%.

Haxkomneir, 06pa3nbl XJIONMBEB H3 KAXKI0W IPYIIIB OLIEHUBAJIUCH B MOJIEILHOH CHCTEME. B
JaHHOH MOJENbHOH cucreMe HeOOoJbIIOe KONMYECTBO XJOMbEB H3 Kaxjaoro obpasua
HEepeMELINBATIOCH ¢ BodoH A obpa3oBanus npubmmsutensHo 50% pacTBopa XJONBEB B
BoJe. DTOT pacTBop HarpeBayics B npodupke npu 120°C B reueHue 40 muHyT. 3aTeM obpa3er]
aHAIM3UPOBAICS Ha OOpa3OBaHHE AaKpUIaMHAA, pe3yibTaThl aHAIM3a MPEACTABICHH B
Tabmuue 24. Pe3ynbraTsl IOBTOPHOTO OIBITA JUIA KAXKIAOH KAaTETOPUAM NPEACTABIEHbI PALOM.
B oToif MozmenbHOI cucTeMe xo0aBliCHHE aclapardHasbl K XJIONBbSAM, HE COJAEpPMKaIlHM
OybepHOro BelecTBa, YMEHBIIANO COJEpXaHUE aKkpwiamMuga B cpegHeM ¢ 993.5
MWUIHAPAHBIX AoJied g0 83 MuyuMapAHbIX JAoJeH, T.e. yMeHbLIeHHe cocTaBuio 91,7%.
JloGapnenne acnaparHasbl B XJIONBS, colepkainue OydepHOe BELIECTBO, YMEHBINANO
colepXaHHe akpwiaMuaa, B cpenHeM, c¢ 889,5 muwimmapanelx noneir go 64,5, T.e.

yMeHblIeHue coctapuno 92,7%.

KOHTpOIb, 6€3 ¢ 106aBieHHEM KOHTpONb € ¢ nobaBneHveM
Oydepa acnaparuHa3ssl, 6e3 6ydepa 6ydpepom acnaparuHassl u 6ydepa
aKpHWIaMHJ,
Mmunauapasse | 1019 [ 968 84 82 960 819 70 59
JAO0JTH

Tabmuua 24: Bnmseue acnapariHasbl Ha 00pa3oBaHHE aKpHJIaMHIa B MONETBHOH

CUCTCME.

BnusHue no6apneHue sKCTpakTa po3MapiHa K Maciy Ui O0KapUBaHUS
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Bnusine [00aBieHHE IJKCTpaKkTa po3MapWHa K Macioy Ui oOxapHBaHHA IIpH
H3TOTOBJICHHM KapTO(eNbHbIX YHIICOB HCCIIEIOBAJIOCH B KAYECTBE OTAENBHOIO ONbITa. B aTOM
HCIBITAHUH OJMHAKOBO M3TOTOBJICHHBIE KapTO(eIbHbIe YAICH 00XapUBaHCch IHOO0 B Mace,
He cojepxalieM 106aBoK (KOHTpOIb), MO0 B Macie, K KOTOpOMY J00aBIIsUICA IKCTPaKT
po3MapHHa B OJHOM M3 yeThIpex KoHneHnrtpauuii: 500, 750, 1000, 1500 MHIIHOHHEBIX NOJICH.

B npuBenenHoi ke Tabmune 25 npeacraBieHsl pe3yJIbTaThl 3TOrO HCIIBITAHHS.

YPOBEHb PO3MapHHa,
0 0 500 750 1000 1500
MUJJTMOHHEIE J0JIH
BJQXHOCTB, % 2,58 2,64 2,6
aKpWJIaMHUI, MIJUTHAPAHBIE
1210 1057 840 775 1211 1608
JOJIH

Tabnuna 25: BausHue po3MaprHa Ha 00pa3oBaHME aKpHIaMuaa

Cpeauuii ypoBeHb COAEP)KAHUI aKPHIaAMHJa B KOHTPOJIBHBIX YMIICax cocTaBui 1133,5
MUJUTHApAHBIX jpojeit. JloGaBneHue 500 MHWUTHOHHBIX J0J€d po3MapvHa K Maciay Mt
of)xapuBaHUsA YMEHbBIIANO COepKaHHe akpunamuaa no 840, T.e. yMEHBIIEHHE COCTABHIIO
26%; a yBelnuHueHHe KOHIEHTpAaUMH po3MapHHa A0 750 MHIIMOHHEBIX JOJi€H yMeHbIIAJo
o0pasoBaHue axkpwiaMpga eme Oonbine, A0 775, T.e. YMEHBIIEHHE COCTAaBHJIO 31,6%.
Onuako, yBeaudeHHe KOHIEHTpauy po3MaprHa 10 1000 MHIUTHOHHEBIX J0JjIei He OKa3bIBaJIo
BIMAHYS, @ YBEIMYEHHE KOHLEHTpaluy po3MapuHa 10 1500 MUUIMOHHEBIX JOJICH BHI3BIBAJIO
yBeJHMYeHHe 0oOpa3oBaHHs akpuiaamMpaa 10 1608 MUILIHApAHBIX HOJICH, T.e. yBEIHYCHHE
coctasuio 41,9%.

Ha ®ur. 12 rpaduyecku NpeACTaBIEHB! pe3yIbTaThl HCIIBITaHUH ¢ po3MapuroM. Kak u
B IIpeBLIYIMX PUMepax, cronbukamu 1202 n306paxeHsl yPOBHH akpuiaMuia B MaciuraGe
OTHOCHTENBHO LIKAJBI C JIEBOH CTOPOHHI rpa¢mka, a ToukaMu 1204 mpencrasieH ypoOBEHb
BJI2YKHOCTH YHIICOB B MacInTabe OTHOCUTENBHO IIKAIBI C IPaBOM CTOPOHEI YEPTEKA.

Pe3ynbTaTel ONHCAHHBIX HCNBITaHHH J00ABUIIM 3HAHHMH O peareHTax, HMOHHXKAIOLIUX
YPOBEHb AaKPHJAMHUAA, KOTOpbIE MOXKHO HCIIONB30BATh B TEPMHUYECKH 0OpabOTaHHBIX
HCKYCCTBEHHO W3TOTOBJEHHBIX IHIUEBHIX NPOAyKTaxX. J[ByXBalCHTHEIE M TPEXBAJCHTHBIE
KATHOHBI M aMMHOKHCJIOTHI MOKA3al# CBOIO 3()(EeKTHBHOCTh B YMEHBIIEHHH O0Opa30BaHHA
aKpWIaMHIA B TEPMHYECKH OOpabOTaHHBIX HCKYCCTBEHHO M3TOTOBJICHHEIX IHINEBRIX
IPOAYKTaX. DTH PEarcHTHl MOTYT HCIIONB30BATHCA B OTACIBHOCTH, HO MX TaKXK€ MOXKHO
HCIIONB30BaTh B COYETAHHH JPYr C JAPYrOM WM KHCIIOTAMH, KOTOpHIE IOBBINAIOT HX

S(b(beKTPIBHOCTB. Coueranue PE€arcHTOB MOXHO HMCIOJB30BaTb OJIA JaJbHEHIIErO0 CHUXXKCHUSA
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o0pa3oBaHusa aKpuiaMuja B TepMHYeCKH oOpabOTaHHBIX THIIEBBIX MPOAYKTaX IO
CPaBHEHHIO C TeM, KOTOPOTO MOXXHO JOCTHYb IIPH HCIIOJIE30BAHHH OTIEIBHBIX PEarcHTOB,
HIIH TaKHe COYETAHMS MOXKHO HCIIONB30BaTh, YTOOBI JOCTHYh HHU3KOTO YPOBHS aKkpHIaMHIa
0e3 HEXXENaTeIbHOTO H3MEHEHHs BKyCa M TEKCTYpHl NHIIEBOTO NPOAYKTA. AclaparHHasa
nposBuia ceOs B ombiTax Kak 3¢ (EeKTUBHBIA peareHT Ul CHH)XKEHHS YPOBHS aKpHIaMuIa B
HCKYCCTBEHHO M3TOTOBJICHHBIX ITHIIEBBIX MpPONyKTax. Taike OBUIO MOKa3aHO, 4TO 3TH
peareHThl MOT'YT OBITh 3 QEKTHBHBIMU HE TOJILKO NIPH A00AaBIEHUH HX B TECTO, H3 KOTOPOTO
H3TOTaBIMBAEeTCA MHUINEBOM INPOAYKT, HO OTH pEareHThl TaKXkKe MOXHO JA00aBIATh B
NPOMEXYTOYHEIE MPOAYKTHI, Takue KaK CyXHe KapTrodenpHbIE XJIONbS HIH ApYyrue
U3TOTOBJICHHBIE U3 KapTOQENs CyxHe IMPOMYKTHI, BO BpeMs HX H3rOTOBJICHHS. BBIMIphbIII OT
no0aBIeHHsS PEareHTOB B MPOMEXYTOYHEBIE MPOAYKTHI MOXET OBITH CTOJIb K€ 3HAYHTEIbHBIM,

KaK ¥ I1pAu lIOGaBJIeHI/II/I HUX B TECTO.

BnusHue cHybKarommel ypoBeHb akpaiaMuaa 100aBKH, coepskalieit cBoOOHBIN THOM,
Ha o0pa3oBaHKe aKpUIaMHJa.

Eme oauH BapHaHT OCYINECTBIEHHS JaHHOTO H300PETEHHS BKIIOYAET CHHXXECHHE
obpa3oBaHus akpwiaMHIa IIyTeM J00aBJIeHHS BOCCTAHOBUTENSA BMECTE€ C COCIOHHEHHEM,
coepXalyM CBOOOJHBIH THOJ, K TECTy Ui H3TOTOBJIECHHUS CyXOill 3aKycKH IO Ky/THHapHOH
UM TepMHu4YecKoi oOpaborku. B mcmone3yeMoM 37ech CMBICITIE, COEAHHEHHE, CoJepiKallee
CBOOOZHBI THOJI TpEACTaBIseT cOOOH CHHXKAIOIIYID YPOBEHb aKpHJIaMHAa J00aBKy,
coepxannyio cBoboanbi THol Kak 06CyXIanock BBIIE, CIYATAETCS, YTO CBOOOTHEIH THOI,
coAepKaluiics B IHCTEHHE, MOXET BCTYNATh B PEAKIHMIO C IBOHHOHR YriaepoaHO# CBA3BIO B
aKpHJIaMHJie ¥ IeHCTBOBATh B KaueCTBE HHIHONTOpa peakuuu Maiispa.

bpU10 mpoBeeHO UCHBITaHHE ¢ LENbI0 MOATBEPANTh TOT (aKT, 4TO CBOOOAHEIH THOIM
MOXET BBI3bIBATH CHHIKCHHE YPOBHA aKpuJIaMHAa. BBUIM NPHUTOTOBJICHBI NATH COAESPXKAIINX
cBOOOJHBIN THOJ COEAMHEHUIH Ha SKBHMOJICKYJIIPHOH OCHOBE, KaXXHOE COCIUHEHHE B HEM
HaxoqwIoCh B KOHUEHTpanuu 6,48 mMmoneil Ha mutp B 0,5 MossipHOM OydepHOM pacTBOpE
docdara Harpus, umerornero pH=7,0 u conepxamero 0,4% acnaparuna (30,3 MHLTHMOJIEH)
1 0,8% rmoko3sl (44,4 Munmumoneii). KoHTposbHBIN 00pa3zen, He CoAepKallpil CoeTHHEHMI
€0 CBOOOJHBIM THOJIOM, TakXKe OBUI MPUroTOBIeH. KaXkARIi H3 IIECTH pacTBOPOB HArpeBaJICA
npu 120°C B Teuenme 40 MuHYT. 3aTeM B pacTBOpPaX H3MEPANIach KOHIEHTPAIUA

axpunamua. Pe3ynsTarsl mpecTaBiIeHb! B IpHBEACHHOM Hike Tabnuie 26.
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COETUHEHUE aKpHIaMUL 3 % ot xoHTpONIA
(MuILTHApIHBIE TOIH)

KOHTPOJb (OTCYTCTBHE 4146 100
CBOOOJHOTO THOJIA)
nuctenH (“L-muctenn”) 1128 27
N-anerun-L-mucrenn 1231 30
N-aneTwia-nucTeaMuH 1204 29
BOCCTAHOBJICHHBIHA 1153 28
TJIIOTATHOH
JUTHOTPEUTON 1462 35

Tabmuna 26. BausHue coenuHeHHMit, comepalux cBOOOAHEIH THON HA YMEHBIIEHHE
KOHIICHTPaUKH aKpuiaMuia B CJICACTBHE Pa3IOKEeHHS.

OnucaHHBIH BBIIE 3KCIIEPUMEHT NMOITBEPXKIAET TOT (aKT, YTO HMEHHO CBOOOIHEIE
THOJIOBBIE IPYNIIEI YMEHBIIAIOT coAepxaHue akpunamuaa. CBoGOIAHBIE aMHHOTPYIE B
LUCTEHHE HE CIOCOOCTBOBATH YMEHBUICHHIO COJACPKAaHHIO aKpHiIaMH[a, MOCKOJIBKY N-
aneTun-L-nucTens, copepKammuil CBSA3aHHYI0 aMUHOTPYIITY, OKA3aJCsl MOYTH CTONb XK€
(pdexTuBHBIM, KaKk U IMcTerH. KapOOKCHIBHASA IpyIINa, COAepKamasicd B [UCTEHHE, HE
crnocoOCTBOBAJIa yMEHBINCHHIO KOHLCHTPAalHH AaKpUIaMHAa, MOCKOJIbKY  N-aleTui-
LHCTCAMHH, HE COJEPXKaIlHH KapOOKCHIBHYIO TIpYIIy, OKa3aiICd AJs CHIDKEHHS YPOBHS
aKpHIaMHJa MOYTH CTONb XK€ 3(Q(EKTHBHBIM, KaK M IMCTEHH. [ JIIOTaTHOH, TPHUIENTHA C
IHUCTEHHOM B CpeIHEH MO3MIMH, OKa3aycs JKBHBAICHTHBHIM LHUCTEHHY. XOTS TUTHOTPEHTON
AMEET JBE THOJIOBLIE TIPYIIbI, KOHIECHTpalMs aKpHIaMHAAa B ONEITE C AUTHOTPEHTOJIOM
OKa3ajlach TaKOH )K€, KAK H B OMBITE C COCAUHEHHEM, COAEPKALIUM OIHY THOJIOBYIO IPYIIY.
Bo3MOXHO, 4TO JBEe THOJIOBBIE TIPYNIBI B JAUTHOTPEHTONE BCTYNAIOT B PEAKIHIO C
oOpasoBaHueM AMCYnbOHIOB, W, TakuM o00pa3soM, JHTHOTPEHTON OKa3alicd MeEHee
30 (}EKTUBHBIM Ha SKBUMOJIEKYIAPHOR OCHOBE, YEM APYrUe COCIUHEHH, CONEPKAIINE THOM.

Pesynerater skcmepuMeHTa, INpeiacTaBiCHHBIE B BhluEnpuBeAcHHON Tabmuue 26,
HNOKa3alH,  YTO YMEHBIICHHE  KOHLEHTpalUMH  aKpHiIaMHIa  [OPHOTH3HTENBHO
IPONIOPIHOHAJIFHO KOHLEHTPAUK N0OaBICHHBIX CBOOOJHBIX THOJOB, TAKUX KaK LUCTEHH.
Onmnako, HeoOXOQUMO y4YWTHIBATE NOOOYHOE BIHAHME JOOABIEHHMS COEJUHEHHS,
CONIepXKaIero CBOOOMHBIN THON, TAKOrO KaK IUCTEHH, HA TAKHe XapaKTePHUCTHKH, KaK IIBET,
BKYC M TEKCTypa KOHEYHOIO MHpOAyKTa. BBICOKHE YPOBHH LMCTCHHA, HANPHMEDP, MOTYT
NpHJATh HEXENAaTENbHBIH IPUBKYC KOHEYHOMY mpoaykty. CremosarenbHo, H00aBKH,
KOTOpBIE MOTYT YBEJIHYATh HIH YCHIATH 3((PEKTUBHOCTh COCOHHEHHUS, COAEPKALIETO
CBOOONHBIA THOJ, TAaKOTO, KaK IHCTEHH, OBUIM ObI BEChMA JKEIATENHHBIMH, MOCKOIBKY

10700HbIe 100ABKU NO3BOMAIOT JOOHTECS TAaKOrO K€ YPOBHSI CHHDKEHMS KOHIIGHTpAIMi
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AKpHTAMHJA TPH MEHBIIEH KOHUEHTPAaUMH COGAWHEHHs, colepxaumero THOL Beuto
oOHapyXeHO, 4YTO TpH MA0GABIEHHM BOCCTAHOBHTENA K COEAMHEHHMIO, COJEpXaleMy
CBOGOHBIH THOI, TAKOMY KaK IIMCTEHH, YCHIHBACTCS CHHXKEHHUE KOHIICHTPAK aKpHIaMHJa.
B OKHCIUTENbHO-BOCCTAHOBUTEIBLHOM XHMHUH H3BECTHO, YTO BOCCTAHOBHMTENH MPEACTABIAIOT

coboif coemuHEHHUs, SBJSIOIIMECS JOHOpaMH JJIEKTPOHOB, a OKHCIHTCIH SBIAHOTCA

aKUuenTopaMH 3JICKTPOHOB.

BrusiHME IMCTENHA + BOCCTAHOBUTEIb Ha PA3JIOKEHHUE aKpHIaAMHUA.
YroGel ybemurcs B TOBBIIECHHH 3(Q(EKTUBHOCTH COCOUHECHHH, COAEPXKalluX
CBOGOMHBIH THOJ, MpPH J00ABIEHHH BOCCTAHOBHTEJIS, MOXHO BOCHOJIB30BAThCH MPOCTHIMH
MofensMu. PacTBop, mpeacraBnsrommii coGod KOHTPONBHBIH oOpasel M conepKalmui
coGoxueni THom (1,114 Mumnmmoned umcrenna) u axpumamun (0,0352 munnmmorneir),
npuroTasuBaicsa B GydeproM 0,5 MoisipHOM pacTBope dochata Hatpus ¢ pH=7,0. PacTsop
Harpepajics npu 120°C B Teuenue 40 MuHyT. BeIXoa 100aBIeHHOrO aKpHiIaMuia COCTaBHII
21%. CnemoBaTeNpHO, BEJIMUMHA CHHIKCHHs KOHLICHTpAlUH aKpuiIamMuaa s KOHTPOJILHOTO
obpasia Ge3 BOCCTaHOBHTENS cocTaBwia 79%. XOTA MOJISSpHOE OTHOIICHHE HUCTEHHA K
akpuamuay cocrasmia 6omnee 30, He Bech aKpUJIaMHJ BCTYIIAIT B PEAKIIHIO C LIHCTEHHOM.
3ateM OBUI NPOBEAEH ONBIT C COSHUHEHMSIMHM, COACPKAIIMMH CBOOOIHBIH THOJ, H
BOCCTAHOBHTEJIEM. I[IpHIOTaBIMBAICS pacTBOp, coAepKamMi 135 MHIIHOHHBIX JONIei
COCIMHEHHS, coaepxamero cBoGomuei Tion (1,114 mummiMoneH muctenna), 2500
MHJUTHapAHbIH goieit akprmiamuaa (0,0352 mummmmoneit) 1 oxono 305 MHIINTHOHHBIX JOJIeH
BoccraHoBuTens (1,35 MummMoieil auruapara xjiopuaa ojosa) B 0,5 mMosspHoM GydepHOM
pactBope docdara Hatpus ¢ pH=7,0. Ilocne HarpeBanns npu 120°C B Teuenne 40 MUHYT
6LUI0 HM3MEPEHO, YTO BHIXOJ MOOABICHHOrO akpwiaMHAa cocTaBul MeHee 4%.
CrenoBarenbH0, BEIMYMHA CHIDKEHHS KOHIIGHTpAllMH akpuiaMuaa B obpasle, coepxalieM
BOCCTAHOBHTENL, cocTaBuna Oojee 96%, T1.e. Ha 17% mnOpeBbICHIA INOKasaTelb [pPH

HCII0JIB30BAHHH TOJIBKO CBOGO}IHOI‘O THOJIa, HJTA B KOHTPOJILHOM 06pa3ue.

BiusgHHe nmucTenHa + OKHCIHTENb Ha Pa3fIokKEHHE aKpulaMuaa
3ateM OBUI NPOBEJAEH ONBIT C J00ABIEHHEM OKHCIHTENA BMECTO BOCCTAHOBHTEIS.
PactBop 135 MWLIMOHHBIX noJieil cBoGoxHoro tona (1,114 mumnuMoneit nucrenna), 2500
MUJUTHapAHBIH Jonedt akpmwiamuna (0,0352 mummumonei) ¥ 235 MHIUIHOHHBIX JOJ€H
oxucaurens (1,35 muwumMoneil IeruapoackopGHHOBOH KHCIOTHI) mpuroroBmuics B 0,5

MousipHoM OydepHoM pactBope docdara Hatpus ¢ pH=7,0. [locne Harpeanus npu 120°C B
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Teuenne 40 MUHYT OBLTO H3MEPEHO, YTO BHIXOA 100aBIEHHOTO aKpHJIaMHa COCTABHI OKOJIO
27%. CnemoBaTenbHO, BEIMYHMHA CHIDKEHHS KOHLEHTpallMH axkpwiamMpaa B oOpasie,
cozepxarieM OKHCIHUTENb, COCTaBUNa OKOJIO 73%, 9TO MEHBLIE CHHXKEHHUS, ITOTYYEHHOIO B
KOHTPOJIbHOM 00pa3le ¢ OJHHM LIHCTEHHOM. TakuM oOpa3oM, pa3loKEHHE aKpHIaMHaa
YMEHBIIUJIOCH TIPH JOOABICHUH OKHUCIIUTENS.

BeuH poBeieHbl AATBHEHIINE ONBITHL C JPYTMMU OKHCIUTENSIMH U BOCCTAHOBUTEIISAMHU
C HCIOJB30BAHHEM pacTBOpa akpuiIaMuAaa, cojepxamero okono 2500 wr/mn, wm 2500

MUJUTHApAHBIX J0JIel akpuinaMuaa. Pesynstate npeacrasneHsl B Tabmune 27.

COEIUHEHHUS KOHIICHTpAI[Hsl | KOHI[EHTPaIHs] BEIXO]T % BBIXOZIA
(MKr/Ma) B MUJUTUMOJISIX | aKpUJIaMHAa aKpunaMuia
(Hr/™Mn)
KOHTPOJIBHBI 00pasel (ToJILKO CBOOOHBII THOM)
IHCTEHH | 135 | 1.114 | 534 | 21%
BOCCTAHOBHTEIb + 135 MHJUIHOHHBIX J0J€H IUCTEHHA
acKopOHWHOBas 114 9%
kuciora (Butamud C)
JUTHApPAT XJIOpHAa 304.6 1.350 68 3%
0JI0Ba
CYJIbOHT HATPHSA 170.2 1.350 69 3%
Merabucynehut 256.6 1.350 24 1%
HaTpHUst
okuciutens + 135 MIDDTMOHHBIX ofel nucTenHa
JeTHAPOacKOpOHHOBAs 235 1.350 673 27%
KHCJIOTa
MOHOTHJpAT raJIoBOH 253.9 1.350 1111 44%
KHCJIOTHI
KaTeXHHTHApar 391.9 1.350 877 35%
JMUKATEXUH 391.9 1.350 827 33%
Pytunrunpat 824.2 1.350 1306 52%

Tabnmuma 27. BrusHue Ha akpWwiIaMHI OKHCIIMTENCH H  BOCCTAaHOBHTEINEH,
HCIIONB3YEMBIX BMECTE C IUCTEHHOM.

Qur. 13 wummroctpupyer rpadUYecKH TEOPETHYECKH OOOCHOBAaHHOE BIIHSHHE
N00aBNeHNs] OKHCIIMTEN MM BOCCTAHOBHTENS K BELIECTBY, YMEHBIIAIOIIEMY COACP)KaHHE
akpwiamuaa. He yrayOGnssch B TEOpHIO, MOXXKHO CUYHTATh, 4YTO BOCCTaHOBHTENb 1304
yBEIIHYMBAET WUIH YCHIHBAeT 3(pQEKTHBHOCTh LHCTEHHA 32 CYET TOrO, YTO OH COXPaHAeT
IUCTEHH B BOCCTaHOBICHHOM Buje THona 1306. Kak roBopuiiocek BelIe, CYHTAETCH, YTO
CBOOOMHBIH THON NMCTEMHA BCTYNAeT B PEaKUHIO C JBOHHOM CBA3BIO aKpHJIaMHIA.
Oxucnutens 1302, Takolf Kak AerHapoacKpOTHOBas KHCIIOTA, CKOpee BCEro, MpeBpallaeT
O 1306 muCTEHHA B HEaKTHUBHEIH mucTeMHaucybdun (nuctun) 1308. B oqHom Bapuante

OCYLICCTBIICHUA K306peTCHH$I HCHONB30BAJICA BOCCTAHOBHUTEJIb, HMECIOITHHA CTaH,HapTHbIﬁ
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BOCCTAaHOBHTENBHEINA moTeHiman (E°), Haxomaumiics npubmusutenbHo mexay +0,2 u -2,0

BOJIBT.

VcueHne BIMSHHAS THOJIA BMECTE C BOCCTAHOBHTEJIEM B OIBITE ¢ KapTO(eTbHBIMU
XJIOMBAMH

Jlna  Toro, 4roObl CpaBHUTH YyMEHBUIEHHE KOHLEHTpalWi akpuiamMuaa Iox
BO3JIEHCTBEEM CBOOOZHOTO THONA C BOCCTAHOBHTENEM H 0€3 HEro B MPHUCYTCTBHU
KapTo(eNbHBIX XJIONBEB, OBUI MPOBEACH CIEAYIOMIWH OMBIT. BEUTH TPHTOTOBIICHBI IIECTH
coCynoB ¢ 3r kxapTOo(enapHBIX XJIONBEB, CMEMIAHHBIX C 3 MJI JE€HOHH3UPOBAHHOH BOJBI
[uctenn nobGaBisuics B COCyABl B CIEAYIONMX KOHIEHTpPAIUsAX (MKT IIUCTEHHA/T
kaptodenpHbIx xsonseB): 800, 400, 200 u 100 munnoHHBIX Aoneit. KazenH, noTeHIHaTbHBIN
HCTOYHHUK CBOOOIHOrO THOMA, N0OaBISICA B cocyl ¢ KoHIeHTpauuei 1%. Kaxaeiii u3 mectu
obpasnoB Harpesanca npu 120°C B teyeHue 40 muH. 3aTeM B pacTBOpax H3MEpSUIHChH

KOHIIEHTpalWU aKkpuiaMuzia. Pe3ynsrarel mpeactaBineHsl B Tabmure 28.

obpazen ZoGaBIIEHHBIH aKpuJIaMU axpunamuz B Buze %
LUCTEHH (MHIUTHOHHEIE JIOJH) OT KOHTpOJIA
(MHJUTHOHHEIE IOJH)
KOHTPOJBHBIH 00pa- 0 2695 100
3ell KapTo(heTbHBIX
XJIONBEB
ITUCTENH 800 2220 82
IIHCTEHH 400 2179 81
IIUCTEHH 200 2612 97
IUCTEHH 100 2832 105
kazenH (1%) 2808 104

Tabmuma 28. BiusHue pa3nuuHBIX YpOBHEH KOHIEHTpallid HAa CHIDKCHHE
KOHIEHTPAllM{ akpHiIaMuza 6e3 HCIoIb30BaHHI BOCCTAHOBUTEIIS

Kak BunHO u3 npuseneHHoit Boie Tabnunel 27, cyabGOUT HaTpHs (BOCCTAHOBHTEIND)
yBenHunBaeT 3G(OEKTHBHOCTh IMCTEHHA JUIS YMEHBIICHHs NO00ABJICHHOTO aKpHUIaMHa Ha
no6aso4nble 18% MO CpaBHEHHMI0O C KOHTPOJBHBIM 00OpasloOM, COACPIKAIIAM TOJIBKO
ceobozHbIi THON. J[lug Toro, uyTOOBI ONpeNeNHTh BIHMSIHHE CyAbQHTAa HATPUS HA
3¢ eKTHBHOCTD MUCTEHHA M Ka3€MHA JJI1 CHIDKEHUS YpOBHel akpuiaMuaa B KapToQeabHbIX
XJonesAX OBUT NPOBEACH CJACAYIOIMH ONBIT. BBUIM NPHUTOTOBNEHBI NATH COCYHOB € 3r
KapToebHBIX XJIONBEB, CMELIAHHEIX ¢ 3 MJI JCHOHH3MPOBaHHOM BoAbl. B nBa cocyna
noGasisncs LuUcTeMH B KoHUeHTpauun 400 MHUIMOHHBIX Jojieil (MKD IIMCTEHHA/T
kapTodenpHEIX xjombeB). KasemH no6asmsics B cocyn B KoHueHTpauud 1%. Cynsdur

HaTpus 100aBIsNCS B KOHIEHTpanuu 483 MMIUIMOHHBIX ZOJelf (MKI JByOKHMCH CEpHl Ha Ir
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KapTo(enbHBIX XJIONbEB) B COCY/ C KA3EHHOM H B OJIMH H3 COCYJI0B ¢ nucrenHoM. Kaxaprii u3
obpasuoB HarpeBaiicsi npu 120°C B Teuenue 40 MuH. 3aTeM B pacTBOpax NpPOM3BOIWIOCH

U3MEpEeHHUE KOHIIEHTpallK akpuiaMuaa. PesynsraTel npencrasiens! B Tabaune 29.

THON BOCCTaHOBHTEIb aKpHJIaMuI aKpUIaMHJ B
(MunnHapaHbIC Buze % or
JIOJIN) KOHTpPOJIA
OTCYTCTBHE -- 3567 100
uucrerna (0
MIJLUTHAPAHBIX
noneit)
(KOHTpOJIB)
400MHTHOHHBIX -- 2500 70
JoJel NUCTEHHA
- 483 MHJUTHOHHBIX 3004 84
JoJel cynbdura
HATpUS
400MHITHOHHBIX 483 MHJUTHOHHBIX 2351 66
JIoJiel IUCTerHa noseit cynbdura
HaTpus
1 % kasenHa 483 MHJUTHOHHBIX 2632 74
noneit cynpdura
HaTpHS

Tabmuma 29. BnusHue pa3nUYHBIX YPOBHEH KOHIEHTpAllMd  aKpWwiaMHAa B
KapTodeNnbHBIX XIONbSX 6e3 UCTIONB30BaHHs BOCCTAHOBHTEINS

Hannsle Tabmunbel 28 mokaswBaroT, uro nobaeneHHe 1% Ka3eHHa He MPHBOJWIO K
CHH)XCHHMIO YpPOBHEH aKpWiIaMHAa B KapTOQeNpHBIX XJONBbAX HPH OTCYTCTBHH
BoccTaHOBHTENd. OpHako manHee TaGmuuel 29 MOKa3pIBalOT, dYTO Jo0aBiIcHHE
BOoCCTaHOBHTENA (483 MWIIMOHHBIX gHonedl cynbduTa HaTpus) MNPHBOAUIO K
JOTIOJIHUTENEHOMY CHIKEHHIO Ha 10% ypoBHS akpuiaMuza [0 CpPaBHEHHIO C J00aBlIeHHEM
OZHOTO Cynb(HTa HATPHA.

Twon u BoccTaHOBHTEND OKa3aHCh MeHee >(QGEKTHBHBIMU I CHHXKCHHS YPOBHEH
akpulaMHza B obpasnax ¢ KaprodenbHeIMH xiombsiMu (cM. TaGmuusr 28 u 29), yeMm B
pacTBopax, HeE COAEpXKalMX KapTOoQeNbHBIX XJIONbEB. JTO MOXET OBITh OOBACHEHO
HECKOJIBKHMH BO3MOXXHBIMH nprunHaMH. Hanpumep, akpunamun noGasnsuics B 00pasiibl, He
coaepxamue KapTOQENBHEIX XIJIONBEB, HO JOMKEeH Obul obpasoBarbcs B 00pasiax,
coaep)amux KapTodenbHble XI0nbs. TakuM 06pa3oM, BEpoaTHO, 06Gpa3oBaHHE aKpHIaMHa
urpaio Oojiee BaXHYIO pOJIb, YeM ero pasnoxenue. Kpome Toro, ycioBus He ObUIH
ONTHMAIBHBEIMM  JUI1  KapTodenbHbIX xyombeB. pH  KapToQenbHBIX  XJIONMBEB  HE
YCTaQHaBIHBAIACh PABHOH 7, 4TO MOIJIO OBl YBETHYHUTH PEAKIUOHHYIO CIIOCOOHOCTE IIUCTEHHA

C aKpHJIaMHJI0OM.
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B omHoM BapuaHTe ocCyLIecTBICHHS H300peTeHus coeauHeHHs 1306 co cBOGOAHBIM
THOJIOM BBIOMPAETCs M3 IPYIIE], COCTOsIMEH U3 nucTenHa, N-aueTmwn-L-nucrenna, N-aneTun-
[MCTEAMHUHA, PEAYLMPOBAHHOIO IUIIOTAaTHOHA, JUTHOTPEUTONA, Ka3eHHa H HX COoYeTaHui. B
OTHOM BapHaHTE BBIIOJHEHHUS, BOCCTAHOBHUTENG 1304 BHIOMpaeTCs U3 rpymnsl, COCTOSINEH H3
CIEYIOMX COSIMHEHUH: IMIMApaT XJOpHAa OJIOBa, Cynb(UT HaTpus, METOOHCYIB(HUT
HaTpHUs, aCKOPOMHOBas KHCIOTa, NPOU3BOAHBIE aCKOPOWHOBOI KHUCIOTBI, H30aCKOPOHHOBAs
KHCJIOTa (3pHTOPOMHOBAsA KHCIOTA), COMH NPOH3BOAHBIX aCKOPOHHOBOM KHCIOTHI, XeJje3o,
LUMHK, HOHBI XKeJle3a U COYECTaHUs 3THX COCAUHEHUH.

Onnolf M3 NpeHMyILIECTB JAHHOTO H300pETEHUs 3aKiIIo4aeTcs B TOM, YTO OHO
obecreynBaeT Takoe e CHHXEHHE YPOBHS aKpHJIaMHAa NpPH MCIONB30BAHHM MEHBIIEH
KOHIIEHTpaMK CBOOOJHOTO THONA, €CJIM CMEUIMBATh COSAUHEHHS, COlepKalie cBOOONHBIN
THOJ, C BOCCTAHOBHUTENEM. TeM CaMBIM yJaeTCs YMEHBIINTH HIH IONHOCTBIO YCTPAHHUTh
TIOSIBIIEHHE HEXKENATENbHBIX IIPUBKYCOB. CHIDKEHUE YPOBHS aKpHJIaMHUZla BO3MOXKHO HOCTHYD
IPH HCIOJBE30BAaHMH COCIMHEHHS, COAEPXAIIEro CBOOOAHBI THOJ, H BOCCTAHOBHUTENA B
moOBIX 3aKyCcKaxX, IPHTOTOBJICHHBIX H3 TecTa. J[pyroe npeuMyInecTBO JaHHOTO H300peTeHUs
COCTOHT B NUINEBOM LIEHHOCTH, IPUCYIEH HEKOTOPBIM  BOCCTAaHOBHUTENAM.  Hampumep,
ackopOHHOBas KHCJIOTA TAKXKE U3BECTHA KaK BUTaMuH C.

Xorss wn3zobpereHne ObUIO TOAPOOHO ONKMCAaHO M MPOMUIFOCTPHPOBAHO IIPH
PacCMOTPEHHHM HECKOJBbKUX BapUAHTOB BBHIIOJHEHHS, CIICIHAIMCTHI OHMMYT, YTO BO3MOXHO
OCYHLIECTBUTh DPa3jIM4Hble APYTHe€ MOAXOABI K YMEHBIICHHIO COACPKaHHA aKphiaMHIa B
TepMUUeCKH 00pabOTaHHBIX THIIEBHIX NMPOAYKTaX ¢ HCIOJIB30BaHHME N00ABOK, COAEPXKAIIUX
CBOOONHEBIA THOM M BOCCTAHOBHTENb, HE BHIXOAA 3a 00BEM H CYIHOCTb JAHHOTO
m3o0peTenus. Hanpumep, XOTd TEXHONOTHYECKUH MPOLECC OMHUCHIBAICA IIPHMEHHTENIBHO K
IPOJYKTaM M3 KapTodens U KyKypy3bl, 3TOT NPOIECC TaKK€ MOXHO HCHNONB30BaTh IIPH
00paboTKe MUIIEBBIX MPOAYKTOB, H3TOTOBIEHHBIX M3 S4YMEH, IIIIEHHULBI, PHCa, PXH, OBCA,
npoca M IOPYTHX KpaxMaJOCOAEpXKalllUX 3JIaKOB, a TAKXKE APYTrHX IHLIEBBIX INPOXYKTOB,
COEpXKAIMX aclapardH H peAylHUpYIOIIUil caxap, TaKuX KaK Clajgkuii kaprodels, JTyK H
npyrue osomd. Kpome Toro, JaHHbIH TeXHOJOTHYECKHi Nporecc ObUT MILTIOCTPHPOBAH Ha
npuMepe KapToQenbHBIX H KYKYPY3HBIX YHIICOB, HO OH TAaKXXE MOXKET HCIONB30BATLCS IPH
00paboTKe MHOTHX APYTHX MUIIEBBIX IPOIYKTOB, TAKUX KaK APYTHE BH/bI YAIICOB, KPYNISHBIE
NPOAYKTHI, TEUCHBS, KpEKEphl, CyXHe KHEeMIMKU, Xne0 u OyJoukd, HaHWpOBKa IUIA

TMTAHUPOBAHHOT'O MsCa.

®opmyia u300peTeHust
1. Crioco6 nosy4eHus: TepMUYECKU 00PaOOTAHHOTO MUILIEBOTO MPOIYKTA CO
CHW)KEHHBIM COJIEpPKaHUEM aKpUIaMUIa, COAEPKAIIETO CBOOOHBIN acmaparutd U
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peAyLMPYIOLIME caxapa, KOTOPbIA BKIIFOYAET CIIEAYIOLIME CTAIMu:

a) 1o0aBJIeHUE COEAMHEHUS, COIEPIKAIIETO CBOOOIHBINM THOJ, K COAEepIKAIIEMY Kpaxmall
TECTY, MPeIHA3HAYCHHOMY JIJIsI TOY4YeHHsI TEPMUUYECKU 00paboTaHHOTO MUIIIEBOTO
MPOJYKTa,

B) 100aBIeHHE BOCCTAHOBUTENS K COACPIKAILIIEMY KpaxMall TeCTy, U

) TerutoBast 00pabOTKa YKa3aHHOTO TMUIIEBOTO MPOAYKTA.

2. Cnoco06 1o 1.1, B KOTOPOM COEIMHEHHUE, COIepIKaIiee CBOOOTHBIN THOJI, BRIOUpAETCs
Y3 TPYNIbL, COCTOSAIIEH U3 LucTenHa, N-auetui-L-ipcrerHa, N-aneTuin-qucreaMuna,
PEAYUMPOBAHHOTO IIIOTATUOHA, AUTUOTPEUTOIIA, KA3€UHA U COUETAHUS 3TUX COCAUHEHUN.

3. Crioco6 1o 1.1, B KOTOPOM BOCCTAHOBUTEIb BHIOMPAETCS U3 TPYIIIBI, COCTOSIIEH U3
JTUrUAApaTa XJI0pHUaa 0JI0Ba, Cyab(uTa HATPUsl, METOOUCYIbPUTA HATPUS, ACKOPOUHOBOM
KHUCJIOTBI, TPOU3BOJHBIX ACKOPOMHOBOM KUCIOTHI, ©30ACKOPOMHOBOMN KUCIOTHI
(3pUTOPOUHOBOM KUCTIOTHI), COJIEH MPOU3BOIHBIX ACKOPOUHOBOM KUCIOTHI, Keje3a, IMHKA,
WOHOB XeJe3a U UX COUETAHMSL.

4. Crioco0 1o 1.1, B KOTOPOM COEIMHEHHUE, COAeprKallee CBOOOTHBIN THOII, BKITFOYAET
LIMCTEHH, 4 BOCCTAHOBUTEJb BKIIIOUAET ACKOPOMHOBYIO KUCIIOTY.

5. Coco6 1o 1.1, B KOTOPOM BOCCTAaHOBUTENTh 00J1a/1aeT CTAaHAAPTHBIM
BOCCTAaHOBHUTEIIbHBIM MO TEHUMAIOM, JiexkanM mexay +0,2 B u -2,0 B.

6. Crioco6 1o 1.1, B KOTOpOM BOCCTAHOBUTENb B COIEPIKAIIEM KPaxMall TeCTe Ha
CTaJMY B) IIPUCYTCTBYET B KOHUEHTpALUMK, MeHbIIeH 2000 MUIUIMOHHBIX JOJIEH.

7. Crioco0 1o 1.1, B KOTOPOM KpaxmaocoAepKaIllee TECTO COACPIKUT
KpaxMalioCo/IepiKalllvii KOMITOHEHT, BEIOpaHHBIN U3 TPYIIIIbL, COCTOSIIEH U3 KapToders,
KYKYPY3bl, STUMEHS], MMILIEHULBI, P>KU, pUCa, OBCA UJIK ITPOCa.

8. Crtocob 1o 1.1, B KOTOPOM TepMUUECKU 00PaOOTAHHBIN MUIIEBOM TPOAYKT
BKJIFOYAET UCKYCCTBEHHO M3TOTOBJICHHBIE KAPTO(ETIbHbBIC YUIICHI.

9. CriocoO 1o 1.1, B KOTOPOM TEPMUYECKH 00paOOTaHHBIN MUIEBOMN MPOTYKT
BKJIIOUAET UCKYCCTBEHHO U3IOTOBIICHHBIE KYKYPY3HBIE UMIICHI.

10. Coco® 1o 1.1, B KOTOPOM TEPMHUUECKU 0OPaOOTaAaHHBINM MUILIEBON ITPOTYKT
BKJIIOUAET XJIOMbS U3 3JIAKOB JJISI 3aBTpaKa.

11. Cnoco® 1o 1.1, B KOTOPOM TEPMHUUECKH 0OPaOOTAaHHBINM MUILIEBON MTPOTYKT
BKJIIOUAET KPEKep.

12. Cioco® 1o 1.1, B KOTOPOM TEPMHUUECKU 0OpabOTaAaHHBINM MUILIEBON ITPOTYKT
BKJIIOUAET IEYEHBE.

13. Cioco® 1o 1.1, B KOTOPOM TEPMHUUECKU 0OPaOOTaAaHHBIM MTUILIEBON ITPOTYKT
BKJIFOUAET CYXOW COJICHBIN KPEHIEIIEK.

14. Cioco® 1o 1.1, B KOTOPOM TEPMHUUECKU 0OPaOOTAHHBINM MTUILIEBON ITPOTYKT
BKJTIOUAET XJIeO00YITI0UHOE U3/LITHE.

15. Tepmuuecku 00pabOTaHHBIN MUIIIEBOM MPOIYKT, MTOJYUSHHBINA COTIIACHO CIIOCO0Y
1o 1.1.

16. Cioco6 mnomyueHust UCKYCCTBEHHO U3TOTOBIIEHHBIX KAPTO(EIbHBIX YUIICOB,
BKJIIOUYAIOUIUI CIIEYIOLIUE CTAIUU:

a) IPUrOTOBJICHHUE TECTA, COACPIKAIIETO KapTo(helbHbIE XJIOIbs, BOAY, COEIUHEHHUE CO
CBOOOIHBIM THOJIOM U BOCCTAHOBUTEJb, B KOTOPOM COEIMHEHHSI CO CBOOOHBIM THOJIOM U
BOCCTAHOBHUTEINb 1O0ABIISIOTCS 1JIs1 YMEHBLIECHUS KOJIMYECTBA AKPUIAMUAA,
00pa3yroIerocst B pe3yjibTaTe TEIIOBOM 00paboOTKU TecTa,

B) pacKaTbIBAHUE U HApE3aHUE CMECH 11 00pa30BaHUsI OTPE3aHHBIX 3arOTOBOK,

¢) TerioBast 00paboTKa OTPE3aHHBIX 3aTOTOBOK ISl 00 pa3oBaHUs KapTO(hEITbHBIX
YUIICOB.
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17. Crioco® 1o 1.16, B KOTOPOM COEMHEHHUE, CoJepIKaIee CBOOOTHBIN THOT,
BBIOMPAETCS U3 TPYIIIIBI, COCTOSIIEH U3 UcTenHa, N-aneTui-L-ucrenHa, N-anetui-
LUCTEAMUHA, PEAYUMPOBAHHOTO [IIIOTATUOHA, AUTUOTPEUTOJIA, KA3EUHA U COUETAHUS 3TUX
COEIUHEHUI.

18. Crioco® 1o 1.16, B KOTOPOM BOCCTAHOBUTENIh BEIOUPAETCS U3 TPYIIIIBI, COCTOSIIICH
U3 IUTUIpAaTa XJIOPUIA 0JI0BA, CYJIb(UTA HATPHSL, METOOUCYIb(UTA HATPUS,
ACKOpOMHOBOM KUCITOTBI, TPOU3BOIHBIX ACKOPOUHOBOM KMCIIOTHI, M30aCKOPOMHOBOIM
KHUCJIOTHI (3pUTOPOMHOBOM KUCIIOTHI), COJIEH TIPOU3BOIHBIX ACKOPOUHOBOM KUCIIOTHI,
JKeJe3a, IMHKA, MOHOB JKEJIe3a U UX COUETAHUSL.

19. Crtoco0 1o 1m.16, B KOTOPOM COEAMHEHHUE, COIeprKalliee CBOOOIHBIN THOJI, BKITIOYAET
LIUCTEHH, 4 BOCCTAHOBUTEJb BKIIIOUAET ACKOPOMHOBYIO KUCIIOTY.

20. Crtoco0 110 11.16, B KOTOPOM BOCCTAHOBUTEIH 00IaaeT CTAHIaPTHBIM
BOCCTAaHOBHUTEIIbHBIM MO TEHIMAIOM, Jiexkaium mexay +0,2 Bu - 2,0 B.

21. Crioco® 1o 1.19, B KOTOPOM BOCCTAHOBHUTEIH B COJEPIKAILIEM KpaxMal TecTe Ha
CTaJMY B) IIPUCYTCTBYET B KOHUEHTpAUMK, MeHbIIeH 2000 MUIUIMOHHBIX TOJIEH.

22. Crioco® 1o 1.16, B KOTOPOM CTaausl C) TEIJI0BOM 00pabOTKU BKITIOUAET BHIICUKY.

23. Crioco0 110 11.16, B KOTOPOM CTaausl C) TETIOBOM 00PpabOTKU BKITIOYALT
o0xapvBaHUE.

24. VcKycCTBEHHO U3TOTOBJICHHBIE KAPTO(DETbHbBIE YUIICHI, TTOJTYyYEeHHbIE COTIIACHO
criocoOy mo 1.16.

25. Crioco® noxyyeHust KapToQeIbHbIX YUIICOB, BKIIIOUAIOIIHUIA CIIEAYIOIINE CTaIUN:

a) Hape3aHue ChIPOro KapTodens 11 00pa30BaHUs JIOMTHKOB KapTodes,

B) IOTPY>KEHUE JIOMTUKOB KapTOQessi B pacTBOP, COACPIKALINIM COSTUHEHHUS CO
CBOOOIHBIM THOJIOM U BOCCTAHOBUTEIb,

¢) TerioBasi 00paboTKa JOMTUKOB KapTodens 1isi 00pa3oBaHus KapToheTbHbIX
YUIICOB.

26. Crioco0 110 11.25, B KOTOPOM COEIMHEHHE, COAepIKaIee CBOOOTHBIN THOJI, HA CTa UM
B) BBIOMpAETCS U3 TPYIIIbI, COCTOSIICH U3 UcTerHa, N-aneTii-L-uucrenna, N-aneTu-
[UCTEAMUHA, PEAYUMPOBAHHOTO [IIIOTATUOHA, AUTHOTPEUTOJIA, KA3EUHA U COUETAHUS 3TUX
COEIUHEHUI.

27. Crioco® 1o 1m.25, B KOTOPOM BOCCTAHOBUTEIh HAa CTA/IMHU B) BEIOUPAETCS U3 TPYIIIIHI,
COCTOSIIEN U3 TUTWApaTa XJI0PHUIa OJI0Ba, CyIb(UTa HATPUS, METOOUCYIb(UTA HATPUS,
ACKOpOUHOBOM KMCIIOTBI, TPOU3BOIHBIX ACKOPOUHOBOM KMCIOTHI, M30aCKOPOUHOBOIM
KHUCJIOTHI (3pUTOPOMHOBOM KUCIIOTHI), COJIEH TIPOU3BOIHBIX ACKOPOMHOBOM KUCIIOTHI,
JKeJe3a, IMHKA, MOHOB JKeJIe3a U UX COUETAHUSL.

28. Crioco0 110 11.25, B KOTOPOM BOCCTAHOBUTEIHh HA CTAWM B) 00J1a/1aeT CTAaHIaAPTHBIM
BOCCTAaHOBHUTEIIbHBIM MO TEHUMAIOM, JiexkaiuM mexay +0,2 B u -2,0 B.

29. Crioco® 1o 1m.25, B KOTOPOM CTausl C) TeIJI0OBOM 00pabOTKU BKITIOUAET BHIICUKY.

30. Crtoco0 110 11.25, B KOTOPOM CTaJusl C) TETIOBOM 00pabOTKU BKITIOYALT
o0xapvBaHUE.

31. KaprodenpHble YUIICHI, MOTyYeHHBIE COTJIacHO criocody 1o 1.30.
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KAPTO®Eb

!

21~ OYMLLEHKE
OT KOXWLb!

!

22~ HAPE3ARVE
NIOMTVKAMM

!

23~ NMPOMbBIBAHVE

!

TENNOBAA
24 OBPABOTKA

!

3ATPABKA
25~ LnPHOCTAMM

!

26 yﬂAKfBKA
PACMPEQENEHNE
(U3BECTHBIN CTIOCOB)
Qur. 2

HAYANO

30~

MPUIFTOTOBNEHWE TECTA,
COOEPXALLEIrO KAPTO®ENbHLIE
XNOonbed, BOAY, AMUHOKUCNOTY
W BTOPOCTEMEHHBIE NHIPEOVEHThI

!

31

PACKATbIBAHME TECTA B TOHKWE
TMCTblHAPESAHNE HA KYCOYKW
3AJAHHOW ®OPMb!

!

321

TEMNNOBAA OBPABOTKA MYTEM
OBXAPUBAHUSA UM BbIMEYKA
ANA USFOTOBNEHUA YUMNCORB

{

33

3AMPABKA YMMNCOB NPAHOCTAMM

!

34~

YNAKOBKA YMNCOB

&ur, 3A
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HAYANO

MPUTOTOBNEHUE TECTA, COfIEPXALLIEFO
35~] KAPTOOENLHBLIE XNONbA, BOAY.
OBYXBANEHTHBIM/TPEXBANEHTH bl
1 BTOPOCTENMEHHBIE MHTPEAVEHTI
36 PACKATBIBAHUE TECTA B TOHKUE
N NNCTBIHAPE3AHWE HA KYCOUKM
3AJAHHOW ®OPMBI
TENMOBAS OBPAEOTKA NYTEM
OBXAPUBAHUS MU BbINEYKN
37 ANS WU3rOTOBMNEHWA YWMMCOB
381 3ATPABKA YW/MNCOB MPSAHOCTAMM
YNAKOBKA Y/MCOB
39
&ur. 3B
AKPUNAMWA, munnuapaHele nonu % BNAXHOCTb
1100
1000 404 ~ 2.6
900 - | -402 406 404
- —- 2.4
800 404
700
600 4047 402~ H2.2
500
400 —2.0
300 \<
BN
404 402
200+ ~1.8
- 402
100 ~ VA'OZ
0 1.6
KOHTPOMNb UMCTEUH LMCTENH UMCTEMH NM3UH
300 700 1400
dur. 4
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AKPUNAMWL, munnuapasesle gonu % BIIAXKHOCTb
1400 —3.5
1191
1200 - 3.0
1000 |~ 502
504 29
800 , 504 504 2.0
]
6004 504 1.5
400 - 322 ~1.0
200 502~ y 53 - 0.5
502~ — 502~ —
0 0
KOHTPOITb  $®OCPOPHAA CaCl, + CaCl, +
KNMCNOTA  ®»0OCOOPHAA JIMMOHHASA
KUCNOTA KWUCNOTA
®ur. 5
AKPUNAMAL, munnvapaHbie gonu % BIAXHOCTb
CTONBLIOBAA IMMPAMMA COEAMHEHHBIE TOYKU
800~ 604 3.3
700+ 667 3.1
600 604 2.9
500 251 I 2.7
400 - 267 N/ 30 25
300 | 602 602~ iy
200 170 192 201 2.1
131
112
96
100 ~1.9
41 46 40 ﬂ H H 59 2 H 51
0 l_l I_I ] M I‘] .
14

8 15 3 2a 2b 6 13 9 12 11 la 1b

HMU3KANA YPOBEHL CPE[HWMIA YPOBEHb BLICOKWI YPOBEHbL
PEOYLIMPYIOLINX CAXAPOB PEOYUWPYIOUIMX CAXAPOB PEOYLUPYICILNX CAXAPOB

dur. 6
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% BIAXHOCTb

600 ~2.8
500 704
454
\ 435 704 o6
400 - N\
\ 344 -
300 —2.4
\ 233
200 - 188 | -702
~702 - 22
i 80
100 7 66 -
0 2.0
KOHTPOMb 0 XK 0 XK LXK LXK LXK t XK XK
LK tOK LOK LOK LioK LK 1 OK
dur. 7
AKPUNTAMUL, munnuapgHsie gonu % BIAXHOCTbL
1807 171/103 18
163/102 ]
1604 [ 804 - 1.6
140 - 153/113 804 - 1.4
120 —1.2
' 802a~ | .-802b
1004 | K /\ ] 1.0
‘\v U 90/71
80 70/74 78 0.8
1 m 62/50
60 |~ 802 55/53 ] —0.6
40 0.4
20 1 - 0.2
’ BY XK; BY XK; v BY XK; BY XK; Hy Xk °
: : 3 BY NK; BY JK; y
KOHTPONb C?TV ﬂ(lc Sﬁ% ¢ LG KOHTPOJIb OT LG o UAC c LMC
OBLIKHOBEHHLIE YNCLI YUMGCLI C NACHO
dur. 8
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AKPUNMAMNA, munnuaparele gonu % BIAXKHOCTb
15007 1420
904 H ~24
1290
1250 2.3
n
| -902 T~
1000 —2.2
902~
—2.1
750 - 665
—2.0
500
—1.9
250 / I@‘ 18
0 1.7
KOHTPONb L XK 1 XK t 1 XK 1 XK KOHTPOJb XK
LNK 1K tOK t QK LK
e e ounc ounc e
1.25% PEQYUUPYIOLLMX CAXAPOB 2,0% PEOYLNPYIOUNX CAXAPOB
dur. 9
AKPUNTAMWL, MunnuapaHble 4onv % BNAXKHOCTb
CTONBLOBASA ANATPAMMA COEQUMHEHHBIE TOYKW
1400 —2.1
1286
1200 —-2.0
1004 '
1000 1004
~1.9
800 ‘I
1002 g
600
400 344 L
259 1911 002
200 H 129 141 1.6
: | 0l
0Ca HY Ca HY Ca BY Ca BY Ca BY Ca
HY P HY P HY P HY P HY P BY P
XNoneA XNOMNbA TECTO XNonbaA TECTO XnoneaA
Q@ur. 10
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AKPUNAMWA, munnuapgHsie 4omnu % BNAXHOCTb
2.5
1400 54
1199

1200 2.3
1000 | ~1002 e
—2.1
8004 768 50
600 | ~1002 -1.9
1004 18

400 |/
pd 1.7
-1.6

P 54 ,——l

0 15

KOHTPOMb, C ACMAPATMHA3CW, KOHTPOfMb, C ACMAPAMMHA30OM
BE3 BY®EPA BES BY®EPA C BY®EPOM W C BY®EPOM

Dur, 11
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1700 — 3.27
1608 L322
1600 ’— i
-3.17
1500 310
1202 ~ 2
1400 i 3.07
-3.02
1300 .
-2.97
1210 1211 :
1200 FK/'IZOZ ] ;2.92
- 2.87
1100 :
- 2.82
1000 077
900 - -2.72
800 1 204\ - 2.67
775 T~ 262
| ] N
0 -2,
700 0 0 500 750 1000 1500 2.57
MUAnNoHHsle gonn PO3SMAPUHA
Qur. 12
Oxucrnurens
Becrynaet B peakuuio ¢
akpuNaMmuaoM u yMeHbllaeT 1302 He BcTynaet B
KONMYecTBO akpunamuaa / peakunio ¢ akpunammagom
Okucnexve
BoccraHosnenue
1304
BoccraHoBuTens
Qur. 13
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