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BBEJIEHUE

AKTyaJbHOCTH PpadoThl. KoHuenmus rocygapCTBEHHOW IOJUTUKUA B
00JIaCTH 3/I0POBOTO TMHUTAHMSI HACEJICHHS OMPEICISICT OCHOBHBIE MOAXOABI U
NEepBOOYEPEIHbIE 3aJjayl MO CO3JAaHUI0 HHIYCTpUM 3A0poBoro ((yHk-
IUOHAIBHOTO, TMO3UTUBHOTO) TMHUTaHUA. AHaJIU3 OCHOBHBIX TEHIEHUUN
NOTPEOICHUS TMUIIEBBIX MPOTYKTOB MOKA3BIBAECT, UTO PEIICHUE YACTH MPOOIIeM
BO3MOXXHO ITyT€M OOOTallleHUsT XJIe00OYJOUHBIX H3ACIUA (PU3HOTOTHUECKU
[IEHHBIMU TIUTaTeNbHBIMU BemiecTBaMu. [lpu Hammumm w#x gucOaiaHca
MOBBIIIAETCA PUCK BO3HUKHOBEHHMS 3a00JIEBAaHUM B3pPOCIIOrO0 HACEJIEHUS: pak,
CEpJIEYHO-COCYIUCThIE, HapylIeHUs: (PYHKIMI >KeTy10YHO-KUIIEUHOTO TPaKTa,
OCTEONOPO3, OKUPEHUE.

B cootBerctBUM ¢ mpeamnoniaraemoit dopmynon mumm XX Beka
npeaycMaTpuBaeMcsl MoTpedeHue MPOAYKTOB, B TOM YHCIIE XJI€000YTOUHBIX
WU3JEINH, ¢ 3aJaHHBIM COCTAaBOM, MOBBLIIIEHHON OHOJIOTMYECKOM U ITHIIEBOU
IIEHHOCThIO. DTO MOXKET OBIThb JOCTUTHYTO 3a CuUe€T IpPUMEHEHHus Ooliee
cOQIaHCUPOBAHHOTO 1O  JCCEHIIMAIBHBIM  THUIIEBBIM  BEIIECTBAM U
MHUKPOHYTPUEHTAaM ChIPbsl B CPABHEHUH C NILIEHUYHON U PKAHOU MYKOM.

[louck anbTEpHATUBHBIX MYyTEH MOBBIINICHUS THUILEBOTO CTaTyca, YPOBHS
3I0POBBSI, IPOJOJIKUTEIIPHOCTH KU3HH, CHIDKEHUS 3a00JI€Ba€MOCTH HACEIICHUS
U MOOWJIM3AIMK 3allUTHBIX CHUJI 4YEJIOBEYECKOTr0 OpraHu3Ma B KOMILIEKCHOM
perieHnn mpooIeMbl COXpaHeHUs TeHO(OH/Ia SBISETCS aKTyaTbHBIM.

B cBsI3u ¢ TeHAEHIMEN CHMXKEHUSI YPOBHS KU3HU HACEJICHUS psiji CTpaH, a
TaKXe CO 3HAYUTEIbHBIM JAE(OUIIMTOM OCJIKOBBIX MPOAYKTOB MUTAHUS BO3HHUKJIIA
HEOOXOMMMOCTh B pa3paboTKe ¥ CO3JaHMM HA OCHOBE COBPEMEHHBIX
TEXHOJIOTUN Ka4YE€CTBEHHO HOBBIX MPOYKTOB MUTAHUS HA PACTUTEIBLHON OCHOBE.
Kotopeie oTiauyanmuch Obl HE TOJBKO THIEBKYCOBBIMU CBOWMCTBAMU U
CTAaOMIIBHOCTHIO MPU XPAHEHHH, HO M JIOCTYITHOCTHIO BCEH CJIOSM HACEJICHUS.

[IpuopuTeTHHIM HaIpaBJICHUEM HayKH TaKXKe SIBJISICTCS

COBCPHICHCTBOBAHHUC TCXHOJIOI'MA O6OFaIIIeHI/I$I IMUOICBLIX IPOAYKTOB MAKpPO U



MUKPO HYTPHUEHTaMH, TIOJy4YEHHbIE IyTeM KOMIUIEKCHON mepepaboTKu u
IPOU3BOJICTBO MPOIYKIIUN U3 HETPAAUIIMOHHBIX HCTOYHUKOB CHIPbSL.

AKTyaJIbHOCTb pELIEHUS TIOCTABJIEHHOM 3a/]a4M OYEBHIHA U ONIpECIICHHAs
pOJIb B €€ peann3aliy NPUHAAJIC)KUT 36pHY aMapaHTa.

Pabora BblosHEHa B paMkax Kadeapsl «llumeBas 0e30macHOCTBHY
TalmkeHTCKOro XMMUKO-TEXHOJIOTHYECKOTO HHCTUTYTA.

Heabo wucciegoBanus SBISETCS NPUMEHEHHE MYKH aMmapaHTa H
MOIM(ULIMPOBAHHBIX KOMIIO3MLIMA Ha €ro OCHOBE JJs  IOBBILIECHUS
OMOJIOTHYECKOM LEHHOCTH U dbopMupoBaHus GyHKIIMOHATBHOU
HAINpPaBJIEHHOCTU XJI€000YIOUHBIX M3JIEIHI, a Takxke pa3paboTka 3(PPEeKTUBHBIX
TEXHOJIOTHI, 00€CIIeYNBAIOIINX UX BEICOKOE Ka4eCTBO.

JIJis TOCTHKEHUS MTOCTABJICHHOTO 3aJaHusl He0OX0IUMO ObUIO BBIMOJHHUTD
CJIETyIOIINE 3a4a41 UCCJICJOBAHMS

- 000CHOBaHME BbIOOpPAa HMHIPENUEHTOB Uil KOMIIO3UTHOM CMECH H
TEKCTYpUPOBAHHON KOMITO3UIINU;

- ONTUMM3ALUsI KOMIIOHEHTHOIO COCTaBa (PyHKIMOHAJIBHOM KOMITO3UTHOM
CMECHM Ha OCHOBE aMapaHTOBOM, OBCSHOM MYKM MW CyXOW IIIEHWYHOU
KJICUKOBHUHBI;

- pa3paboTKa annapaTypHO-TEXHOJOTUYECKOW CXEMbl IPUTOTOBJIECHMS
TECTa;

- pa3paboTka peuenTypsl s XJeda, BBIpaOOTaHHOIO IO IpeIaraeMoi
TEXHOJIOTHH;

-TIOJIy4€HHE TEKCTypPUPOBAHHON KOMIIO3HMIIMM W3 YIJIEBOJAHO-OEIKOBOI
(¢pakuuu amapaHTa, KpyIbl SUMEHS M TIopoxa, HCCIEJOBAHHME €€ COCTaBa,
OMONIOTMYECKON ILIEHHOCTH, ToOKa3aTeneld Oe30macHOCTH M (PyHKIMOHAIBHBIX
CBONCTB.

Hay4yHast HOBH3HA 3aKJII0YAETCA B CIEAYIOIIEM:

- TEOPETUYECKH U DIKCIEPUMEHTAIbHO OOOCHOBAaHBI NHINEBAs H

Ouojoruyueckas LICHHOCTH 1I€JIbHOMOJIOTOU MYKH M3 3€pHA aMapaHTa,



- ToJTyuyeHa (PYHKIIMOHAIbHAsI KOMIIO3UTHAsI CMeCh, COATaHCUPOBAHHAS TIO
conepxanuto Ca, P, BKiIroyaronias MyKy amapaHTa, OBCSIHYI0 MYKY M CYXYIO
NIICHUYHYIO0 KJICHKOBUHY, ONTUMU3UPOBAHHASA MO COJEPKAHUIO HE3aMEHUMBIX
aMUHOKHCJIOT;

- pa3pa0oTaHbl peuUenTypbl, (QYHKIUOHAIbHAS W  allapaTypHO-
TEXHOJIOTUYECKHE CXEMbl IPHUTOTOBJICHHS MMOJyhaOpUKaTOB XJIEOOMEKapHOIO
IIPOU3BOJICTBA.

IIpeamer wucciaenoBaHMs: MOKa3aTeld KadecTBa (OPraHOJENTHYECKUE U
(bUBUKO-XMMUYECKHE), TTUIIEBAs U YHEPTETUYECKAsI [ICHHOCTh MTPOTYKIIUH.

O0beKTOM HCCiIeI0BAHUS SIBISIETCS TEXHOJOTUSL MepepadOTKU 3epHa
aMapaHThl.

IIpakTHyeckass 3HAYMMOCTb HUCCIIEIOBAHUI COCTOUT B CIICIYIOIIEM:

- pa3paboTaHbl OpPUTHHAIbHBbIE KOMIIO3UIIUH, MO3BOJSIONIUE PACIIUPUTH
ChIpbEBYIO 0a3zy xJieOOomeKkapHOW oTpacid, U XJeOOoOyJIOUHbIe HU3AENus
MOBBIMICHHONW OWOJOTUYECKONM W THIIEBOM IIEHHOCTH C (PYHKIIMOHATHHOU
HaIPaBJIEHHOCTHIO;

- HCCNENOBaHbl OPTaHOJICITUYECKHE, (DU3UKO-XMMHUYECKUE TI0KA3aTeln
KauecTBa HOBBIX U3JIENUH, WX aMUHOKUCIOTHBIA COCTaB, Ouoyoruyeckas
LEHHOCTh ¥ Ha3HAYEHUE.

AnpobGanust pa6oTbl. OCHOBHBIC PE3YJIBTATHI JUCCEPTAIMH OMyOINKOBAHBI
U JIOKJAJbIBAIMCh Ha 3acelaHusX CeMUHapoB TalllKeHTCKOro XHWMHKa -
TeXHOJIoTUYeckoro MHcTUTyTa, Ha HAy4YHO-TEXHHYECKOW KOH(pEpPEHIUU
MOJIOZIBIX YUYEHBIX: JIOKTOPAHTOB, HAyYHBIX COTPYJHUKOB H CTYACHTOB
OakanaBpuaTa M MarucTparypbl «Ymumm kumérapiaap -2016», a Taxke B
cOOpHUKE MEKBY30BCKUX Hay4dHBIX padot (2016 rox).

Crpykrypa u 00beM aucceprannm. /[rccepranus COCTOUT U3 BBEACHUS,
TpeX TIJaB C BBIBOJAMHM, 3aKJIIOUCHHS, CIHUCKA LUTUPYEMOW JIUTEpaTyphl,
BKITOHaromiero 99 ucTouHukoB, 5 pucyHka, 26 Tadmuil.

PaGoTa n3noxeHa Ha 78 cTpaHUIlaX KOMITBIOTEPHOTO TEKCTA.



TI'JIABA |. HEPCIHEKTUBbBI IPUMEHEHUSA TIPOAYKTOB
INEPEPABOTKHU 3EPHA AMAPAHTA B INIIIEBOA
TEXHOJIOI'MHA
1.1. AMapaHT: 0011251 XapAKTEPUCTHKA

W3bickaHue HOBBIX PACTUTENBHBIX HMCTOYHUKOB TMHUIIEBOro Oelika,
OMOJIOTUYECKH AaKTHUBHBIX J00AaBOK, a TaK >K€ pa3padoTKa TEXHOJOTUHU HX
nepepaboTKU AJi TOJYYEHHUS TPOIYKTOB IOBBIIMICHHOW OHOJIOTHYECKON H
MUIIEBOM I1EHHOCTH ¢ (YHKIMOHAJIBHOM HANpaBICHHOCTHIO - OJIHA U3
aKTyaJIbHBIX 3a]1a4 XJIeOOMEeKapHOil OTpaciy.

K umcny HauOoniee TEpCHNEKTUBHBIX PACTEHUH  YHHBEPCAJIHLHOTO
Ha3HAYEHUs MHOTME CIENUAIMCTBI OTHOCAT aMapaHT. POAMHON 3TOro pacTeHus
apisiercs: FOkHass AMepuKa. YHHMKaJbHbIE €ro CBOMCTBAa IOATBEPKICHBI
COBPEMEHHBIMHM HCCJIEA0BATENSIMA. AMapaHT WHTEHCHBHO BO3JIEJIBIBACTCS B
ropubix paronax Hemana, Magun, Mekcuke u Ilepy. B mocnegHee Bpems
IUIAaHTalMK amapanTta ysenuuuinch B Kurae, Adpuxe, CIIA, Kanage. B atux
CTpaHax NPUMEHSAIOT KaK 36pHO aMapaHTa, TAK U €ro JIMCTOBYIO MaccCy.

AMapaHT TOpPEBOCXOAUT TPAAULMOHHBIE KYJIBTYPhl IO COAEPKAHHIO
MUTATEIbHBIX BEIECTB, OCOOCHHO OenkoB M kupa. Ero Oenku oTimMyarorcs
ONTUMAJIbHBIM COOTHOIIEHUEM HE3aMEHHMBIX AMHHOKHCIOT, B TOM YHCIIE
JU3WHA - TEpPBOM JUMHUTHPYIOIIEH HE3aMEHUMOM aMUHOKHCIOTHI OEIKOB
MIICHUIBI ¥ pokH (Tad. 1).

Tabmuma 1
Coneprxanue nutareabHbIX BemecTs (1/100 r mpoayKkTa) M HE3aMEHUMBIX

aMUHOKHCJIOT (MI/T O€JiKa) B 3epHE amapaHTa B CPaBHEHUU C JPYTUMHU

3epHOBBIMH [38, 65]

[Toxazarenu AmapaHTt [Tiennna Kykypysa Puc
HanmeHnoBaHNE KOMITOHEHTOB
Bona 9,0-11,0 14,0 12,0-14,0 8,0-10,0
benku 12,2-17,6 9,6-14,0 | 9,0-115 7,0-9,0
Kup 6,0-8,6 1,0-3,0 4,5-5,5 1,0-2,5




Kneruarka 3,5-5,5 2,5-3,0 2,0-2,5 3,0-8,0
Kpaxman 58,0-64,0| 66,0-69,0 | 66,0-69,0 71,0-75,0
3omna 1,7-1,9 1,5-1,8 1,6-1,8 1,5-1,9
HaunmeHnoBaHre aMUHOKHCIIOTBI

Jleinun 75-92 76-89 113-130 57-65
JIuzun 70-91 29-37 19-27 27-30

B Poccun noa amapant 3anato cbiiie 150 000, HO UCHOIB3YIOT €ro, B OC-
HOBHOM, Ha KOPMOBBIE€ HYK/IbI [65].

Jns BcectopoHHero wuzydeHusi amapanta B CIIIA, Mekcuke u psjae
IpYTUX JlaTuHOAMEpUKAHCKUX CTpaH OpraHu30BaHbI Hay4HO-
UCCIIEOBATEIbCKUE LEHTPhI, B KOTOPHIX BHUMAHHUE YNIENAECTCS CEJIEKIMOHHO-
TeHETHYECKUM paboTamM W cOOpy TOPMOHJIa3Mbl MECTHBIX BHJIOB W BHUIOB,
MHTPOAYLIMPOBAHHBIX M3 JPYTrUX PEruoHOB. TOJIBKO B HCCIEA0BATEIHCKOM
nentpe B Pomanc (CHIA) cobpano 6osee 1000 BuiiooOpasnoit. Mcmomnb3ys
COBPEMEHHBIE METOJIbI CEJEKLHH, CO3/aHbl HOBbIE copTa amapaHTa B CIIA,
OkBanope, Aprentune, Mekcuke. [Ipennonaraercs, 4To NsATh BUAOB aMapaHTa
UMEIOT aMEpPUKaHCKOe MNpOUCXOoXaeHue. B Amepuke KyJIbTUBHpPYETCS eIl
OJINH BUJ aMapaHTa a3uaTCKOro MPOUCXOKIEHUS [65].

B nameit ctpane Ha HEOOXOIUMOCTh NMPUMEHEHHUS B CEILCKOM XO3SMCTBE
aMapaHTa KaK HOBOM IIMIIEBOM M CWJIOCHOM KyJBTYpbl B Iporpamme
WCIIOJIb30BaHUsI MUPOBBIX PACTUTENIBHBIX PECYpCOB yKa3biBad akaaemMuk H.H.
BaBunoB eme B 1932 romy. OpHako, Havaras 1O CHO HWHUIHAATUBE
UCclenoBarenbckas paboTa C aMapaHTOM WM JPYTMMH HOBBIMU KyJIbTypaMu
Obla mpekpalieHa nocie ero rudenu. M Toibko B MOCieIHUE TOJbl aMapaHT
CTaJu WHTEHCUBHO BHEAPATh B CEIbCKOE XO35UCTBO B Poccum U crpaHax
ommKkHero 3apyoOexbs. HayuHo-mcciemoBaTenbCckue pabOThl C  amMapaHTOM
HamOosee axtuBHO BeayT B  Cankr-IlerepOyprckom u  Kazanckom
yHuBepcutetax. Coznana EBpornelickas acconuanus "AmapaHT", Ipe3nIeHTOM

KoTopoit u3opan M1.M. Maromenos.




1.1.1. Mopdodpusuoioruyeckne CBOMCTBA U NMPOAYKTHBHOCTH
pacTeHus

CemencTBO aMapaHTOBBIX OTHOCUTCA K KJIACCy JABYAOJBHBIX, MOPAIKY
TBO3JIMYHBIX, BKJIOUaeT 65 poaoB u okojgo 900 BumoB. AHATOMHUS H
MOP(OJIOTHS aMapaHTa pa3aIuvyaeTcsl B 3aBUCUMOCTH OT BUJa, MECTa OOUTaHUS U
yCJIOBUHM ero BbIpammBaHus. Beicota pactenuid gocturaet ot 0,4 1o 3 M (puc.
1.). CreGenb y MOJaBISAIOUIETO OOJBIIMHCTBA BUIOB aMapaHTa MPSMOCTOSYHIA
(nmametpomM 10 5 cm). JIUCTha depemryatbie, KpYMHbIC, SHUIEBUIHBIC WU
YIJIMHEHHBIE, 3€JI€HbIE WIM TpeXLUBETHbIE. JIMCTOPACHOIOKEHUE OYEPETHOE.
Kopens crepkneBoil, gocturamomuit 10 90 cm B riyOuny. LIBeTku menkue,
coOpaHbl B CJOXHBIE KOJOCOBUIHBIE COLBETHS, MPAMbIC WU MOHUKAIOIIUE.

[Tnox - oxpyriast Kopobouka.

Puc.l. Buemnnii B pacTennii poxa Amaranthus:
a) A. Hyporohondriuacus u 6) A. Caudatus L.

Oco0OeHHOCTBIO aMapaHTa SIBIsieTCS HEOOJbLION pa3Mmep 3epeH (Macca
1000 mTyk paBasercs 0,6 - 1,0 1), TOKPHITBIX TBEPAOH OOOJOUKOM,
OKPAallICHHOM B YEpHBIM, CBETJIO-OPAHKEBBIA WJIM KpPAaCHOBAThIM IBET. B
TEXHOJIOTUM XJeba Hambojee MPEeANOYTUTENbHBI 3€pHA CBETJIO-OPAaH>KEBOIO

uBera (puc. 2).



Puc.2. 3epna amapanra.

CBoeoOpa3ue amapaHTa OINpEAeseTCS B 3HAYUTEIBHON CTENEHU TUIIOM
ero ¢orocuHTe3a. [lomoOHO KyKypy3e, cOpro, mpocy, caxapHOMYy TPOCTHHKY,
amapaHT obOmamaer Cy-tumom QorocuHTe3a. Bmecte ¢ Tem, B oTimuue OT
TIEPEYUCIICHHBIX PACTEHHUH, KOTOPBIE MPEACTABISIOT CO00M MayiaTHbIE (OPMBI,
amMapaHT OTHOCHUTCS K aclapTaTHbIM  mpencTtaBuTenssM  Cy-pacTeHui.
[TepBuunbiMu mpomykTamMu (HOTOCHHTE3a Y HETO SBISIFOTCS JTUKApPOOHOBBIC
YEeTBHIPEXYTIIEPOJAHbIE AMHUHOKHCIOTHI, K KOTOPBIM OTHOCHUTCSl acrapardHOBast
KUCHoTa. AcmapTtaT - HCXOJHOE COEAMHEHHE Mg O00pa3oBaHUsl JIHM3UHA,
BBICOKHM COJIEp’KaHueM KOTOoporo otinyaercs amapant. Kak Cy-pacrenue, To
€CTh pAacTEHUE TPOMUYECKOTO TMPOUCXOXKICHHS, aMapaHT XapaKTepU3yeTcs
OOMNBINION CKOPOCTHIO (PpUKCAlUM YTJIEKUCIOTHI B pacdyere Ha €IUHUILY
MOBEPXHOCTH JIMCTa, OBICTPO pacTeT W pa3BUBACTCs, 00JaTaeT MOIIHOM
MPOAYKTUBHOCTBIO MPU YCIOBUU BHICOKOW MHCOJISILIUM M TEMIIEpaTypsl [86].

Brisicuenne mexanmszma ¢otocunte3a Cy-pacTeHHE JemaeT TOHSITHBIM
BBICOKYIO 3aCyXO-, TE€pMO- M COJICYCTOYMBOCTh amMmapaHTa. HekoTopsie
UCCIIEIOBATEeNIM  CUMTAIOT Ja)ke, 4YTO BO3HMKHOBeHHIO (C4-poTocuHTE3a
CIocoOCTBOBANIM KeepoMOp(dHbIE (3aCYIIIUBBIC) YCIOBHS OKPYKAIOIIEH CPEIbl.
Y Cy4-pacteHuii GOTOCHHTE3 MOXKET OCYHIECTBIATHCS U MPHU TMOYTH 3aKPBITHIX
yCThHUIAX. 3aKpbhIBaHUE YCTHUI[ Ha HamOoJiee JKapKoe BpPEeMs JIHS COKpallaeT
NoTepU BOJBI 3a cueT TpaHcnupauuu (ucnapenus). OnHako 3¢(PEeKTUBHOCTH

HCIIOJIB30BaHUs BOAbI, TO €CTb OTHOIICHHUC MAaCChbl aCCUMHUJINPOBAHHOIO C02 K



Macce BObI, U3PACXOJOBAaHHOW MpPU TPAHCHHUPALUU Y PACTEHHUI, MOXKET OBbITH
BJIBOE BbIIIIE, yeM y C3-pacTenuii [735].

Bricokas npoayKTUBHOCTh amapanTa (ypoxkau cemsiH 10 60 11/ra u 3erneHoi
maccel 10 1500-2000 m/ra) oOycinoBimMBaeT 0coO0yr0 TPeOOBATEILHOCTh €r0 K
MUHepanbHOMY nuTaHuto [76]. Ilo moTpeOHOCTH B NMUTATENBHBIX BEIECTBAX
aMapaHT 3HAYUTEIbHO MPEBOCXOAUT JaxKe KyKypy3y, TOKe OTHocsuryrocsa k C4-
pacteHusiM. CpenHuil BBIHOC MHHEpaJbHBIX BemecTB B pacuere Ha 100 1
3€JICHOM MaccChl COCTaBIIIeT: Mo azory 25-30 kr, kanuto 75-85, dochopy 18-22,
Kampiuio  35-40, maraumto 16-18 kr. Hcxoas wu3 3Tux mNOTpeOHOCTEH,
OTIpEeeIISIIOT KOHKPETHBIE 103bl YA0OpeHuid. Ypoxaii 3epHa B 60 11/ra moyryyaror
npy BHeceHUHU B mouBy He MeHee 200 kr/ra azora. [loaToMy BaskHO IpUMEHEHUE
ONTHUMAJIFHOTO COYETAaHUS PA3MYHBIX HMCTOYHHUKOB a30Ta B YAOOPEHHUSX, a
TaK)K€ BHECEHUE JPYTHMX MHUHEPAJIbHBIX JJIEMEHTOB, B YaCTHOCTU Kalus WU
docdopa.

[TonobubM ke 00pa3oM BO3MOXHO TMpPUMEHEHHE amapaHTa B
dbuTOMENMOpPAaTUBHBIX LEsAX. s HEKOTOpBIX BUIOB amMapaHTa XapakTepHa
BBIHOCJIMBOCTh K XJIOPUCTOMY Harpuio [l], KOTOphIi B OMNpeaeIeHHBIX
KOHLEHTpAUsAX CTUMYJIHMPYET pOET U TOBBIIMIAET NPOAYKTUBHOCTH 3TUX
pactenuii. MatencuBHo norsomass Ka Cl u3 3acofleHHBIX MOYB, amMapaHT TEM
caMbIM MOXeT 3(pQEeKTUBHO yayuliaTh MX cocTtaB. Hampumep, 3acojeHHbIE B
pe3ynbTaTe IMOJMBHOTO 3€MJIEIeNIUsl TOYBBl YAAE€TCS PEKYJIbTUBUPOBATH C
NOMOUIbIO 2-3-JI€THEr0 BO3/IEJIbIBAHUS aMapaHTa B TaKOMl CTENEHH, YTO OHU
OKa3bIBAKOTCS IPUTOAHBIMHU 711 BO3JEIIBIBAHMS MILICHUILIBI.

1.1.2. XuMu4ecKuil COCTAB 3epHA aMapaHTa

benku. AMapaHT OTHOCUTCS .K BBICOKOOEIKOBBIM KyJnbTypaM. Tak, BBIXOJ
OeJika ¢ OJTHOrO TeKTapa y amapaHTa B CpelHeM cocTasiisieT okoso 200 kr, Toraa
KaK y sS'UYMEHS U MIIEHUIbI - Ha TOpAIoK Huke. Ero Ouosiornueckasi HEHHOCTh
OYCHb BBICOKAsT - TIOKa3aTeldbh UCIOJNb30BaHUs Oenka paBeH 1,5 - 1,8,

IICPCBAPUBAEMOETh COCTaBIIAET 0K0JI0 70 %.



Oo6mee comepkaHre OSIKOB B 3e6pHE Pa3HBIX BHJIOB aMapaHTa KojaeOaeTcs
ot 12,2 no 17,6 % [44,65].
CocrtaB 0enKoOB aMmapaHTa IpeJCTaBlIeH B TaOid. 1.2, U3 KOTOpOH cieayer,

YTO JOMUHUPYIOLIEH SBJIsETCS albOyMuHOBas (pakiusi, Ooraras JM3UHOM K Me-

THOHUHOM.

Tabmuna 2.

CocTtaB 0elIKOB CEeMsIH pa3IMYHbIX BUJOB amapaHTa [65]

HammenoBanue | KommuectBo, % [Ipeobnanaromue KomnyectBo
Oeka AMUHOKHCJIOTEI aMUHOKHCIIOTHEI, %
ATbO0yMHUHBI 51,0 JIu3uH U METUOHUH 7,3u44
['moOymHBI 16,0 JInzun 7,0
[IpoamMuHBI 2,0 I{ucTenH u neiuH 4.4wu10,0
['mroTennHbl 31,0 [munun 4.0

benku cemsiH pa3HbIX BHJIOB aMapaHTa pa3iuyaroTcsl IO COJEP KaHHUIO
aAMHUHOKHCIIOT. Y HCCIIEOBaHHBIX TpeX BuI0B amapaHTa: 4. Caudatus, A.
Cruentus u spesies K-388 oOHapyxeHO HaUOOJIbIIIEe KOJUICCTBO CIICTYIOIINX
HE3aMCHUMBIX aMMHOKHUCIIOT, % OT Macchl OCiakoB: nu3uHa 4,3-5,7; neriuHa
5,0-7,7 u penunananvna 4,2-6,6. [lpu 3TOM cCymMma HE3aMEHUMBIX aMUHOKHUCIIOT
oT obmiero ux uucia coctaBisia 28-33 %, 4To NMpUOIMKAETCS K CyMMAapHOM

Macce He3aMEHUMBIX aMUHOKHUCIIOT B UAeaJIbHOM Oeike - 36 %0.
Tabmuma 3.

CopneprkaHre He3aMEHUMBIX aMHUHOKUCIIOT (MT/T Oelika) u

AMUHOKHUCIIOTHBIN CKOP (%) B 3€pHE pa3IMYHbIX BUJIOB aMapaHTa [65]

HaumenoBanue A. Caudatus |4.Hyporohondri| A. Cruentus | A. Edutis A.hybridus
AMHUHOKHUCIIOTHI uacus
Co- | Ckop| Co- Cxop | Co- | Cxop|Cone| Ckop|Come-| Ckop
aepika JepiKa nepiKa prKa- piKa-
HHE HHE THE HHE HHE
Banuu 36,9 | 73,8 405 810 Q@78 |756 #432 |864 (38,7 |774
N3oneiinun 32,4 | 81,1135,1 878 B2,4 |810 29,7 | 743 324 |810




Jlelinun 47,7 |68,0 |51,3 |73, @459 |654 @459 | 654 47,7 |68,0
JIu3un A1,7 49,5 90,0 1459 |834 432 | 785 @450 |817
Mertuonus- nuctun 63,0 | 180 (60,3 172,3 54,0 | 156,9 53,1 | 151,752,2 | 149,1
Tpeonun 315 | 788 (32,4 81,1 (306 | 775 288 | 72,0 315 | 788
Tpunrodan 6,3 63,0 6,8 67,5 8,6 855 6,3 81 [7,2 72

Ha Ta6n. 3 npeacraBieH aMUHOKUCIOTHBIM COCTaB OCIKOB CEMSH IIEHHBIX
BHUJIOB aMapaHTa W WX aMHHOKHCIOTHBIA ckop. Kak BuaHO w3 TaOmwipl, B
Oenkax CceMsiH pa3IMyHBIX BHJIOB aMapaHTa COJICPXKHUTCS 3HAYUTEIHHOE
KOJIMYECTBO CEPOCOACPKAIINX AMUHOKHUCIIOT - METHOHMHA U LIUCTHUHA.

YTaeBoJbl.

Mono- u onueocaxapuovl. CpaBHUTEILHO XOpPOIIO HW3YYEH COCTaB
YIJIEBOJOB 3€pHa amapanrta. VX comepxanue npocturaer 1o 60 % ot maccel
CEMSIH.

CBoOoiHbIE caxapa MpeICTaBICHbl B OCHOBHOM caxapo3oi u padduHo3oit
(tadu. 4). IIpu 3TOM MOHOCaxapa MPaKTUYECKU OTCYTCTBYIOT B IIECTU U3 JIECATH
U3YYCHHBIX BHUJOB amapaHTa, a B YeThIpeX OOHapyXeHbl B CIIEOBBIX
KOJIMYECTBAX, YTO SIBISETCS TUIUYHBIM JUIS 3peNibIX 3epHOBbIX. [losBeHue
MaJbTO3bl OOBSICHSIETCS THAPOIM30M KpaxMalia 3epHa BO BPeMs €r0 XpaHCHHUS.

CrnenyeT OTMETUTH, YTO YPOBEHB COJIEPIKAaHUsS caxapo3bl B 3epHE aMapaHTa

IMOYTHU BABOC IPCBLIIIACT YPOBCHb CaxapoO3bl B 3CPHC IMIICHUIILI, PKU W IIPOCA.

I'mopun  (A.Cruentus) x (A4.Hyporohondriuacus) oTinM4aercss BBICOKHM
COZICpKaHUEM BCeX MICHTH(PHUIUPOBaHHBIX Caxapos.

Tabnuia 4.

Bung amapanra Caxaposa | Pabdunoza | Craxmoza | ManbTo3a

A. Cruentus 1,83 0,82 0,13 0,02
A. Hyporohondriuacus 1,87 0,73 0,10 0,16
(A.Cruentus) x 2,26 1,18 0,15 0,26
(A.Hyporohondriuacus)*
A. Edutis 1,35 0,45 0,02 0,22




Taxxe ompenensuin conepxkanue CaxapoB B 3epHe amapanrta. Caxapa

0
u3Binekanu 70 % pactBopom 3taHona npu 75 “C. VX naHHble MOATBEPKIAIOT,
4TO OCHOBHBIM cCaxapoM sBIsieTcs caxapo3a (tabn. 5). Imokosa, 3a wc-

KIIFOUCHUEM YCPHOCCMCHHBIX 06p33HOB, SABIACTCA BTOPBIM caxapom.

Papdpunoza B cemeHax NPHUCYTCTBYET B KOJMYECTBAX, XaPAKTEPHBIX IS

MIICHUIEBI 1 ITpOCa.

Tabmnura 5

Conepxanne CaxapoB B CEMEHaX pa3IMYHbIX BUJIOB amapaHTa, %

Bun amapanra ['mroko3a OpykTo3a Caxapo3sa Paddunoza
A. Cruentus 0,12-0,58 0,05-0,09 0,59-0,74 0,28-0,45
A. Hyporohondriuacus 0,53-0,67 0,13-0,16 0,74-0,87 0,27-0,29
A.hybridus 0,52-0,57 0,06-0,1 0,80-0,88 0,30-0,33

IHonucaxapuowt. IlepBble pabOThl MO BBIACIECHUIO W OMHMCAHUIO CBOWCTB
KpaxmMaja WU3 3epHa aMapaHTa ObUIM BBHITIOJHEHBI Bynshom u MakmaeTepom ¢
coaBropamu B 1950 romy. Kak mokazany MHOTOYHCIIEHHBIE HCCIIECIOBAHMS,
KpaxMall rpanyiamu pasmepoMm 0,8 - 2,5 MkMm B auametpe (puc 3) amapaHTa

npeaACTaBJICH MUKPOKPUCTAINIMYCCKUMMU.

Puc.3. Mukpodororpapuu kpaxmajga amapaHra (a) B CPAaBHEHHH C
NIIIEeHUYHBIM (0) KpaxMaJaoM rpaHyJ1 KpaxmaJjia pa3Jd4HbIX BUIOB.

CpaBHHTENBHAsA XApPAKTEPUCTHUKA TPaHys Kpaxmaia 3€pHa OTAEJIbHBIX

BUJIOB aMapaHTa MpuBeeHa B Ta0I. 6.



Tabanma 6

CpaBHHTENBHAS XapaKTEPUCTHKA IPAaHyJI KpaxMaja pa3JIMYHbIX BUIOB

Bubr amapanTa Paszmep, MkMm dopma
A. Cruentus 1,0 yedyeBuIleoOpa3Has
A. Hyporohondriuacus 1,0 MHOTOYTOJIbHAS
A. paniculatus 1,5-2,5 OKpyTJias
A. spinosus 1,2-1,5 OKpyTJIast
A. teunifolius 0,8-2,3 OKpyTJIast
A. pariculatus 1,5-2,0 AJUIUTICOUIHAS

Jliist Kpaxmalia amapaHTa BCJIEACTBUE MAJoOro pa3Mepa rpaHyJsl XapakTepHa
NOBBILICHHAsT HA0yXaeMOCTh MPU HU3KOM PACTBOPUMOCTH U TMOHUKEHHOE
cyocTpaTHOe CpoACTBO K (epMeHTy «-ammiaze. CocraB TpaHyn, uX
MoOpdoOJIOTHsT M CyNpaMoOJIeKyJsipHasi  OpraHu3alusl  HaxXOJITCs  TOJ
T€HETUYECKUM KOHTPOJIEM.

KpaxmanbHble TpaHysibl MOTYT BKJIIOYAaTh B HEOOJIBIINX KOJUYECTBAX U
HEYTJIEBOAHbIE KOMIIOHEHTHI, TAKWE KaK MPOTEHHBI, TUIUABI U cosH (10 1,5 %).
[Tocnennue, HECMOTps Ha Majoe COJEp)KaHHe, OKa3bIBAIOT BIUSHUE Ha
¢byHKIMOHaNBHBIE CBOMCTBa Kpaxmaina. ConepkaHue ammiIo3pl B HEM

koJsebaercs ot 4,9 no 11,5 % (tabi. 7).

Tabnuua 7
XHUMHUYECKUI COCTAB KPaXMaJIOB PA3JIMYHbBIX BUJOB amapaHTa, % [55]
Bun Bona 3o0m1a benok Kup Amuiiosa
A. HyporohondriuaCus 6,16 1,39 0,35 11 4,9
A. paniculatus 9,5 0,8 0,92 1 11,5

AMapaHTOBBIN Kpaxmall U3-3a 3HAYUTEIBHOTO COACPKAHUS aMHJIONIEKTHHA
MOKET OBITh OTHECEH K «BOCKOBBIM BHJaM» [locrmeaHue XapakTepHu3yroTCs
BBICOKOW  BSI3KOCTBIO, IIOBBIICHHOM TEMIEpPaTypod KJIEHUCTEpU3aluu U

KCJIaTHHHU3alluu.




Amunosa kpaxmana amapanma. Monexkyna aMuio3bl IPEICTaBISIET COOOM
JIMHEWHBIN MOJIUCAXapu, COCTOSIIINN u3 a — D -TIIFOKOIIUPAHO3HBIX
bparMeHTOB, CBSI3aHHBIX Mekay coboit  a>(1-4) cBsa3amu. CTerneHb
nonumepuzaiuu coctasisieT oT 500 10 2000 raroK03UIHBIX OCTATKOB.

Kak nuHeWHbI TONMMEp, aMHiIo3a B PAcTBOPE MOXKET MPUHUMATH
pasinyHble KOHPOPMALIMOHHBIE COCTOSIHUA. B HEMTpaIbHBIX BOJHBIX PaCTBOpPAX
oOmenpuHsATas KoHopmamms - CTaTUCTUYECKUl  KIyOOK. AMuiosa
B3aMMOJICUCTBYET C MOJOM € 0Opa3oBaHUEM TIeJIenoI00HOr0 KOMILIEKCa,
UMeroIIero roay0yro okpacky. Ha onuH atoMm #oja B KOMITJIEKCE MPUXOIUTCS
NPUOIM3UTENBHO 6 TIIOKO3UIHBIX (parMeHTOB. AMMII03a M TOBEPXHOCTHBIX
o0JiacTsIX KIyOKa MOXXET 00pa3oBbIBaTh KOMIUIEKCHI ¢ Jinuaamu. M3BecTHO,
YTO 00pa3yromrecss KOMIUIEKCHl TOPMO3ST pacIlelieHue Kpaxmana a- U f3-
aMuIIa3aMH.

Amunonexmun Kpaxmana amapanma. AMUIONEKTUH B OTJIWYUE OT
aMUJIO3bl SIBIISICTCS PA3BETBIICHHBIM KOMIOHEHTOM Kpaxmana. OH oOpa3oBaH
HEMsIMHU o — D -TJIIOKONMUPAHO3HBIX OCTaTKOB IJIUHON oT 17 mo 25 eaunwil,
KOTOPBIC COCIUHEHBI MEXIY CO00H o -(1-6) CBSI3IMHU. AMHJIONEKTUI MOXKET

OBITh paspylieH p-amMuia3zod mo «-(1-4) cBs3siM ¢ oOpazoBaHueM f -

JEKCTPUHOB W M30aMIIa30i - 10 « -(1-6)-cBs3sM ¢ 0Opa3oBaHHEM MallbTO3bD»
MounekynsipHasi Macca aMUJIOTIEKTHHA M3MeHsieTcst B mpeaenax ot 50 go 500*
10°

llexmunwvl. ConepkaHre NMEKTUHOB ONPEIENSeTCsS BUIOM amapaHTta, Mpu
9TOM HamOoJbllIee ero KoJudecTBO oOHapyxkeHo y Cruentus - mo 10 %. B
3aBUCUMOCTH OT CIOC00a BBIJCICHHUS] MOXKHO TOJYYUTh MEKTUHBI PA3THIHON
MoJiekyssipHoii maccbl oT 30 mo 130 Teic. Ilo cBoMM cCBOWCTBaM NEKTHUHBI
amapanTa Onu3ku K g07104HbIM. CTeneHb dTepUPHUKAUU MEKTHHA COCTABIIAET
75 %. Kpome xeaupyroumx CBOMCTB, HCIIOIb3YEMBIX B MUIIEBOW U
KOHJUTEPCKOM  NPOMBIINUIEHHOCTH,  NEKTUHBl  aMapaHTa  oOJajaroT
OMoNmoTNYecKor aKTUBHOCTHIO. OCOOBI WMHTEpEC MPEACTaBISAET CIIOCOOHOCTh

IICKTHUHOB O6p&30BI>IBaTB HCPACTBOPHUMBIC KOMINICKCHBIC COCAWHCHUA C



MOJIMBAJICHTHBIMU METaJUTaMH, TAKUMHU KaK CBHHEI, KOOAJIbT, PTyTh, KaIMHUM,
XpOM, IHMHK, JKEJIe30 M BBIBOJUTH MX W3 OpraHu3Ma. KadecTBEHHBIN MOTO-
caxapIIHBIA COCTAaB BBIJCICHHBIX IEKTUHOBBIX BEIICCTB IMpEACTaBiICH, % Ha
CH: ramakTypoHOBOM KHCIOTOW - 67; pamHo3oi - 4,1; apabunozoi - 6,6;
TIFOKO301 - 8,3; ranakTo30 - 7,7; dpykro3oii - 4,1 u kcunozoi - 2,1.

Jlnmuael. OO0IIee KOJUYESCTBO JIMITHAJIOB B 3¢pHE aMapaHTa Kojieoyercs ot 5
no 11 % B 3aBucumocTu oT Buaa. Coaep’kaHUE JHUMHUI0B, OOHAPYKEHHBIX B
3epHE pa3IuYHBIX BUIOB: A.Spinosus - 5 %, A. hybridus - 10,9 %, A. arfropi - 9,9
% u A.tricolor - 7,5 %. HO cpeaHee 3HaUEHUE Y 3€PHOBBIX BHUIOB - OKOJIO 8 %.
I[Ipu sTOM BO BCEX H3YYCHHBIX BHUAAX (pakius HEUTPATHHBIX JIAIIHAOB
coctaBimsieT okojo 90 % ot oOmel cymMmbl JUNUAOB. B 37Ol (pakiuu
OCHOBHYIO YacTh COCTaBJsitoT Tpuriuiepunbl (6omee 80 %), a ocraBmiasics
IpE/ICTaBlIeHa cTepojiaMu M HX ddupamu. lloJsspHBIC JHMUIBI COCTaBISIOT
ok0510 10 % OT CyMMBI JIMIUIAOB, TIIMKOIUIUHAS GPAKIUS COCTOUT U3 MOHO- U
JUTATaKTO3WIUTIUIEPHIOB - 6,4 %. Docdomunuabl amapaHTa PEICTaBICHbI
dbochaTuaIXOTHMHOM, dbochaTuAMIMHO3UTOTIOM u dbocdharnamnisTa-
HOJIAMUHOM, KOTOPBbIE€ COCTaBISIOT 4,6 % [55].

Crnenyer OTMETHTh, 4YTO JMIUAHBIA COCTaB BCEX BHJIOB amapaHTa
oTiryaeTcst 00NBIION OMHOPOAHOCTRIO. B Tabm. 1.8 mpencraieHo comepxkaHue
JIMIHAIOB U MX cocTaB B 3epHe A.hybridus.

TabOmura 8

ConepxaHrie TUIHIOB M KX cocTaB B 3epHe A.hybridus

CocraB Tunua0B Conepxxanue, %

Heurpanbubie munuabr:

Tpuanunraumnepuabl 84

Ddupsl cTeponos 9,6

TpI/IFJ'II/IIICpI/II[BI aMapaHTOBOIO Macjia HpPCACTABJICHLI KOMILJICKCOM

HCHACBIICHHBIX JKHUPHBIX KHUCIIOT (JII/IHOJ'ICBaH, OJICMHOBA:, J'II/IHOJ'ICHOBaH),



IpUYEM HX colepkaHue coctasisieT 75 %, u3 Hux 50 % npuxoauTcs Ha JT0JII0

JUHOJIEBOW KHCIOTHI, W3 KOTOPOM CHHTE3UPYETCsS apaxujoHOBas KHUCIIOTa,

SBJISTIOIIASICSL TTPEAIIIECTBEHHUKOM ITPOCTATJIaHAMHOB B opranu3Me (Tadi. 9).
Tabnuma 9

H(HpHOKHCJIOTHBIfI COCTaB JIMIINAOB aMapaHTOBOI'O M MIICHUYHOI'O Macjia

HaumeHoBaHME KHCIOTHI ConeprxaHue KHCIOTHI, %
Macno amapanra | Macio nieHub

JlaypunoBas 0,4-05 CIIEZIBI
MupuctrHOBas 04-05 clebl
[TanmeMuTHHOBAS 21,8-22,0 16,6
[TaneMmuTOIEMHOBAS 0,5-0,6 1,3
MaprapunoBas 0,5-0,6 Clebl
CreapuHoBas 2,7-3,0 1,3
OnennoBas 21,3-24,0 16,0
JIlunoneBas 51,1-51,7 58,9
JIunonenoBas 0,8-0,9 45

AMapaHTOBOE MacJjo - U3BECTHBIA UCTOYHUK CKBajeHa. B 3aBUCHUMOCTH OT
TEXHOJIOTUM M3BJICYEHHS B HEM MOXKET coaepxatbcsia or 5 mo 15 % »srtoro
BCIIICCTBA.

B xoze OMOXMMHYECKUX HCCIICIOBAaHUN CBOMCTB CKBajieHa OOHAPYKEHO
MHOJKECTBO JPYTHMX €ro CBOMCTB. Tak, CKBalleH SBISETCA IPOU3BOIHBIM
BUTaMHHA A Y MPU CUHTE3€ XOJECTEPUHA IIPEBPAIIACTCS B €70 OMOXUMUYECKUN
aHajor 7- JEruaApOXoJIECTEpUH, mepexoisiimuid B ¢opMy BuTamuHa [[ mpu
JIEUCTBUM COJIHEUHBIX JIy4el, oOecreunBas T€M CaMbIM PaTUOTPOTEKTOPHBIC
cBoiicTBa. [loMrMO 3TOro, BUTAMUH A 3HAYUTEJIBHO JIYUIIE BCACHIBAETCA IPU
pAacTBOPEHUM B CKBAJICHE.

OH TakXe BBICTYNAET B POJIM MPEIIICCTBEHHUKA B CUHTE3€ CTEPOUIHBIX

ropMoHOB [78]. Beu1o 0TMeUueHO, 4TO ynoTpeOieHHe amapaHTa B MUIIY CHUYKAET



YPOBEHb XOJIECTEPHHA B KPOBHM, YTO YMEHBIIAET OMACHOCTH 3a00JIeBaHUS
aTePOCKIIEPO30M.

VYuuThiBas BBILICTIEPEYUCICHHBIE JOCTOMHCTBA aMapaHTa, OH MOXET C
YCIEXOM TPHUMEHSThCA IS CO3JaHUS  TPOAYKTOB  (PYHKITMOHAIBHOTO
HA3HAYCHUS.

1.2. IIpoayKThl mepepadoTKM 3epHA AMaPAHTA U TEXHOJIOTUM XJeda

Jlnst ipuroToBIEHUST XJe000YIOYHBIX, KOHIUTEPCKUX M MaKapOHE3bIX
U3JIeTUN TPUMEHSIOT 1eJ0€ 3€pPHO amapaHTa, MPOAYKTbl MEXaHWYECKOW U
TEPMHUECKON 0O0pabOTKH (LIehb HO C MOJIOTYIO MYKY, «B30pPBaHHBIE» 3epHa
amapaHTa, MyKy M3 TEpMUYECKH OOpabOTaHHOTO 3€pHa aMapaHTa), MPOTYKTHI
TIIyOOKON OMOXUMHUYECKOH 00paboTKu (OENIKOBBIC penapaThl, JUIHUI0EIKOBBIC
KOMIUIEKCBI, KpaxMaJOMpPOAYKTbI, TEKTHHOBBIE BEIIECTBA), OOJagaronye
BBICOKOU MUINEBON IEHHOCTHIO U (DYHKIIMOHAJLHBIMU CBOMCTBAMU.

1.2.1. AmapanToBasi MyKa B POU3BOACTBE XJ1€000YJI0UHbIX U31eIuil

[IpakTrka TpUMEHEHUsT aMapaHTOBOW MYKH ISl TIPUTOTOBJICHHUS MYYHBIX
U3JIeNTUN  MpeycMaTpuBaeT CO3JaHUE KOMIIO3UTHBIX CMecel ¢ MyKou
pa3IMuYHBIX  3€PHOBBIX  KYJIbTYp, HECOAJTaHCHPOBAHHBIX 1O  OEIKOBO-
YIIE€BOAHOMY U aMUHOKHUCIIOTHOMY COCTaBY.

Psanom uccnenoBareneit [77] peKOMEHIyeTCsl MPUMEHSATh MYKY amMapaHTa B
CMECH C pa3TWYHBIMH BUJAMW MYKH TPU TpUTOoTOBIeHWMH xJeba. [lpu wmc-
M0JIb30BAaHUU CMECU MYKH MIIEHUYHOU XJI€O0MPEeKapHOM U 11eJ1 U H OCMOJI OTO U
amapaHToBOM B cooTHouieHHH 110 80:20 obecrneunBaeTCsi BBICOKOE KaueCTBO
xyeba, He ycrynaromero kadecTBy xieda u3 100 % nmeHndaHon Xjie0oneKapHoi
MyKH [2, 93].

AMapaHTOBass Myka WMEET XOpOIlMe BKYCOBbIE KadecTBa. VI3bICKaHHBIN
BKYC, HAaIIOMUHAIOIIHUHA BKYC OPEXOB, XOPOILIO COYETAETCS C BKYCOM MIIIEHUYHON
MYKH.

Nzyuenune dapuHorpaduuecknx M dKCTEHCOTpAPUUECKUX XapaKTEPUCTHK
TeCTa W3 CMECH MYKH IMIICHUYHOW M aMapaHToBOM [93] mokazano OOJIbIIyIO

BOAOIIOTJIOTUTCIIbHY IO CITOCOOHOCTh TaKOM CMECH I10 CPaBHCHHIO C MIICHUYHON



Mykoii. Ha oOpa3zoBaHue TecTa ¢ amMapaHTOBON MYKOW 3aTpadyrBaceTCsl OOJIbIIE
BPEMEHHU, YeM Ha 00pa30BaHHE TECTA U3 NIIEHUYHOW MYKH, & YCTOMUMBOCTH U
AIIACTUYHOCTH TeCTa MPAKTHUYECKH OJJUHAKOBBI.

Amusorpaduucckoc HccieoOBaHUE MIICHUYHOM W CMEHIaHHOW MYKH
CBUJIETENILCTBYET 00 OJIMHAKOBOW TeMIiepaType KieWcTepu3aluy Kpaxmaia,
paBHoM 55,5 °C. BBIABICHO HE3HAUMTEIBHOE pA3JIMYME€ B MaKCUMAJIbHOMN
BA3KOCTH BOJHO- MY4YHOM cycnen3uu Myku mmeHndHoil (1300 en. mpub6.) u
cmemanHo Myku (1100 ca. mpu0.), BbI3BAaHHOE pa3juyueM B CTPOCHUH U
CBOMCTBAaX UX KPaxMaJlOB.

VYcTaHoB/IeHA BO3MOXHOCTh TOJYYEHHUS MYYHBIX U3JIEIMA XOPOIIEro
KayecTBa M3 CMECH IMIICHUYHON W aMapaHTOBOW MYKH, MAaHHMOKH ¥ COH B
cootHomeHun 50:25:20:5 [93].

[Ipennoxena 3amena 10 10 % caxapa Ha ¢epMEHTATUBHBIE THIPOJIA3ATHI
U3 aMapaHTOBOM MYKH TPHU TPOM3BOACTBE MYUHBIX KOHAMTEPCKUX H3ICIIHI.
[Ipu sTOoM ymydmalTcs WX MOTPEOUTEIHCKUE CBOMCTBA W TMOBBIIIACTCS
Ouonoruueckass IEHHOCTh, YTO TMO3BOJSET MPHUUCIATH HUX K  paspsmLy
GyHKIIMOHATBHBIX.

B MI'VIIII na xadenpax OMOXUMHUM 3epHA I TEXHOJIOTUHU XJ1€00NEKapHOTO
IIPOU3BOJICTBA HA MPOTSHKEHUU Psifa MOCIEIHUX JET TPOBOJATCS HCCIIETOBAHUS
COCTaBa, CBOMCTB M BO3MOYKHOCTEW NMPUMEHEHHs amapaHTa U MPOAYKTOB €ro
nepepabOTKM B TPOM3BOJICTBE xjeba U XJIeOOOYyIOUYHBIX wu3aenuit [92].
OnTUMH3UPOBAH COCTaB KOMIIO3UTHOW MYKH, COJAEpXkalled MIIEHUYHYI0 U
aMapaHTOBYIO  MYKy,  OIpeaeieHbl ee  XJeOONeKapHble  CBOMCTBA.
CrnenoBatesibHO, pacuimpenre chepbl IPUMEHEHUSI aMapaHTOBOM MYKH B TEXHO-
JIOTUM XJieba BeCbMa aKTyallbHO, TaK KaK MO3BOJIUT PACIIMPUTH CHIPHEBYIO 0a3y
xJ1e00NeKapHOil oTpaciu M O0ECHEeYUTh BBIMYCK MPOAYKIIMU C IOBBIIIEHHOU
OMOJIOTMYECKOM  LEHHOCTBIO U (PYHKIMOHAJIBHOW  HAIMpPaBICHHOCTHIO
yIJIy4IIEHHOTO KauecTBa.

1.2.2. ®epMeHTATUBHBbIE TUAPOJIN3ATHI U3 MPOAYKTOB NepepadoTKu

3epHA aMapaHTa



depMeHTaTUBHBIC THAPOJIM3ATHI, TOJYYEHHBIE W3 CHIPhS Pa3TUIHOTO
MPOUCXOXKIICHUS, OJMH U3 TMOTCHIUAIBHBIX WM TEPCIEKTUBHBIX HCTOYHUKOB
(GYHKIHMOHAJIBHBIX OEJIIKOBO-YIJIEBOJHBIX M BKYCOBBIX JI00aBOK K MHILEBHIM
npoaykram. VX ~ mpumeHeHue — menecooOpazHO A YIyYIIEHHUSA
OMOTEXHOJOTUYECKHUX XapaKTEPUCTUK XJIeOOTEKapHBIX TPOACKEH,
WHTEHCU(UKAIIMA TIPOIIECCOB CO3PEBaHUs MOIy(PaOpUKATOB B TEXHOJIOTHUHU
xyie0a, MOBBIICHHS TUTATEILHOU IIEHHOCTH, YIYUIIICHUS! OPTaHOJICITHYECKUX U
bU3MKO-XMMUYECKUX  TOKa3aTelled  KadecTBa  mpoaykra. Pazpaborana
TEXHOJOTHsT OMOMOAM(UKAIIHY IIPOTa amapaHTa JJii Lefied XJieOomeKapHoro
npousBojcTBa. [IIpoT amapaHTa - OCTAaTOYHBIN MPOAYKT, HAKATUTMBAETCS TIOCIIC
W3BIICYCHHSI M3 CEMsSH aMapaHTa IEHHBIX OEIOKCOIepKalliX KOMIIOHEHTOB -
OCJIOKIUTIUIHBIX KOMIUICKCOB, U COACPKUT IICHHBIC MUIIEBHIE COCTABIISIOININE.
Ero MOXXHO yTHIIM3UPOBATh Kak J0OABKY MpU MPOU3BOACTBE XJieha.

[lepBoHauanpHass BIAXKHOCTH MIpoTa cocrtaBisger 75+3 %, mocne
KOHCEPBUPOBAHUS BBICYLIMBAHUEM [0 BIAXHOCTH 6-8 % OH mpeacTaBisieT
co0Ol CBETIYI0 MOPOIIKOOOPA3HYH MacCy C HE3HAYUTEJIbHBIM BKIIOUCHUEM
HEM3MEJIbUYEHHBIX 000J10- YeYHBIX YacTHII, 0e3 BKyca u 3amaxa. Ero coctas, %
Ha CB: 19,76 Genkos, 62,74 xpaxmana, 5,10 nununos, 2,86 kierdyatku, 0,61
30J16l. MaKpo- 1 MUKPO3JIEMEHTHI (KalbLMi, Kanuii, Maruui, HaTpuid, pocdop,
KeJe30), BATAMUHBI (THaMHUH U pruO0QIaBrH), ColepKalIiecs B MyKe aMmapaHTa
NEPEXOJIAT B MIPOT U CYHIECTBEHHO MOBBIIIAET €r0 IEHHOCTb.

OKCIIEpUMEHTAILHO YCTAHOBJIEHA 11€JI€CO00pPa3HOCTh BBEAEHHUS IIPOTa
amapaHTa B BHJ€ (PEPMEHTATHBHOTO THaposim3ata B no3upoBke 10-12 % x
Macce Mykd B TecTe (xyie0 M3 MIIeHUYHOM Myku | u BeICcIIEro copToB, Xje0
Oenbrit u3 Mmyku | copra, 6aToH mpocToii u3 myku I copra, Oyjouka MoJIOUHas U3
MYKH BBICHIETO copTa). lcmonp3oBaHWEe THAPOJM30BAHUOTO IIPOTa B
yKa3aHHBIX JI03UPOBKAaX MPH MPOU3BOJCTBE, HANIPUMEp, Xjie0a U3 MIICHHYHOM
Myku | copra, mpuroTroBIeHHOr0 O€30mapHBIM CIOCOO0M, oOecreunBaeT

CHIDKEHUE pacxoja Myku Ha 10 % .



[To opraHojenTHYCCKUM M (PU3UKO-XMMHUECKUM IOKa3aTeNsIM KayecTBa
xJ1e6 U3 MIIeHnYHOM MyKku | copTa ¢ THaponM3aTOM MPEBOCXOIUT OOBIYHYIO
MPOAYKIHIO XJIeOOTIEKapHOTO TMPOM3BOJICTBA: UMEI O0jiee OKpAIIEHHYI0 KOPKY,
BBIPQXEHHBIN BKYC U apoOMaT, MOPUCTOCTh YBeTUUMBasiach Ha 9,5 %, o0beM - Ha
23 %. MaccoBas 10J1s caxapa B M3JeIusix yBenuumiack 110 4,7 % (B xyebe 6e3
ruaponu3ata - 3,0 %); maccoBasi 1075 OUCYIb(OUTCBA3BIBAIOIINX BEIIECTB, M-
kB /100 r CB cocraBmia 1,2 mpotuB 0,9 B KOHTposE; coaepkaHue Oeka
yBenMUMIoCch Ha 4 %, o0mias cymMa aMUMHOKUCIOT - Ha 88 %, nunuaoB - Ha 24
%, Kpaxmaya yMeHbIIuI0Ch Ha 4 %.

Taxum o6pazom, poBoasg OMOMOIUPUKALIMIO IIPOTA aMapaHTa, MOJIYy4aroT
HOBYIO J00aBKY, HCIIOJH30BaHHE KOTOPOM B TEXHOJIOTMH XJieba MO3BOJISIECT
paclIupUTh CBHIPEBYIO 0a3zy, acCCOPTUMEHT, TMOBBICUTh MHUIIEBYIO H
OHMOIOTHYECKYIO IIEHHOCTh TOTOBBIX M3/ICIIHIA.

[ToGouHbIe yTIIeBOACOACpkKAIIME MPOIYKTHl HAKAIIMBAIOTCSA TaKXKe MpU
NOJlyYeHUHU Maclia U3 3epeH amapanTa. CeMeHa U3MeNbualoT Ha IIHEKOBOM MU
MOJIOTKOBOM JpoOuike. B pesynbrare Takoil omepanuu oOpa3yeTcss My4dHas
bpakuus (yriaeBogHo-OenkoBas) W dpakuus OTpyOed, NPUTOAHBIC IS
JanbHEHIIe caMOCTOSTENbHON NTepepaloTKu. Ppakiust oTpyOei UCIoIb3yeTCs
JUIS BBIICJICHWSI aMapaHTOBOTO Maclia - BaXXHOTO HWCTOYHWKA CKBaJieHA,

ToKO(hepoioB, GocHOTUTTHUIOB.



I'JIABA |1. KOMIIO3UTHBIE CMECH W3 AMAPAHTOBOM MYKH M
JIPYTUX HAITIOJIHAUTEJEH B TEXHOJIOTUA XJIEBOBYJIOUYHbBIX
W3JIEJIU
2.1. KomnuiekcHasi olleHKa aMapaHTOBO MYKH M IPYTHX

UHTPEAUEHTOB KOMIIO3UTHOW CMECH

OmuuM W3 myTed Cco3JaHUsl U3JCIMN  TOBBIIIEHHON OHOJIOTHYECKOU
IIEHHOCTH C (PYHKIIMOHAIBHOW HAMPABICHHOCTHIO SBJSIETCS NPUMCHCHHE B
TEXHOJIOTUM XJieba KOMIIO3UTHBIX CMeced, COalaHCHUPOBAHHBIX IO COCTaBY
HE3aMEHUMbIX AMUHOKUCIIOT.

AMapaHToBass Myka. B pabore mnpuMeHSIM  aMapaHTOBYIO
LEJIbHOMOJIOTYI0O MYKYy, BbIpaOaThiBaeMyl0 U3 3€pHa amapaHTa Buaa A.
Hypochondriacus L., copta «Kusnsipery, cooTBeTcTBYyIOIIYI0 TpeOoBanusiM TY
9293-353-0334534-2003.

ComnocTaBUTENBHBI AaHAIW3 XHWMHYECKOTO COCTaBa aMapaHTOBOM H
MIICHUYHON MYKH MOKA3aJl, YTO IO COAEPKAHUIO OTIEIBbHBIX KOMIIOHEHTOB
JMaHHBIC BUIBI CHIPbs CYIIECTBEHHO pasnuyaroTcs (tadm. 10) B amapaHTOBOI
MYKe coJiep>kaHue Oenka W JTUIUA0B, COOTBETCTBEHHO B 1,6 u 5 pa3 Oosbliie 1o
CPaBHEHMIO C XJIOOTEKApHOW MIICHUYHOW MYKOH MEpBOro copTa. YTJIEBOMIBI
aMapaHTOBOM MYKHM TIpeAcTaBieHbl kpaxmanom (54,5 %) u MoOHO- U

nucaxapugamu (2,5 %).

Tabmura 10
HaumenoBaHue Conepxxanue koMrnoHeHToB B 100 © Myku
KOMITOHCHTOB MIICHUYHOM XJIe00meKap- |aMapaHTOBOM OBCSHOM
HOM IIEPBOTO COpTa
benku, r 10,6 16,0 13,0
VriaeBoapl, T
Kpaxwman 67,1 54,5 59,2
MoHo- u aucaxapubi 0,5 2,5 3,3
Kupsr, T 1,3 6,5 6,2




Krneruartka, T 0,2 0,85 1,3

307BHOCTD, T 0,7 0,8 0,8

OTO CBHUIETENBCTBYET O TOM, YTO Kpaxmaja B Myke amapaHTa Ha 18,8 %
MEHBIIIE, & MOHO W JUCaxapoB - B 5 pa3 OoJibllle, YeM B TMIIICHUYHON MYKE.
AmMapaHToBasi MyKa sIBJIsieTCsl O0raTbIM UCTOYHUKOM BUTamMuHOB B1,B,, PP, b,
KapOTHUHOUIOB, KOJUYECTBO KOTOphix Ha 20 - 60 % Oonpime, ueM B MyKe
TPaJMIIMOHHBIX 3JIAKOB.

AmapanToBass Myka Oorata Ca, KOTOpbI OTHOCSTCS K HaubOomee
ne(UIUTHBIM BeliecTBaM B TuTaHuW denoBeka [29]. Kampruit sBisieTcs
TPYJHOYCBOSIEMBbIM 3JieMeHTOM. llocTynaromiye B OpraHu3M 4eloBeKa COeIu-
HEHUSI KaJbI[Usl TMPAKTUYECKH He pacTtBopumbl B Boje. lllenounas cpena
KHIIIEYHUKA CIIOCOOCTBYET 00pa30BaHUIO CIIA00YCBOSIEMBIX €T0 COCIMHCHHM, U
TOJIBKO BO3JIEUCTBHE KEIUHBIX KHUCIOT OOECIeuMBAET BCACHIBAHUE KaJbIIHUA.
CytouHast HOTpEOHOCTh B 3TOM 3JIEMEHTE Y B3POCJIOrO YEJIOBEKa COCTaBISET
800 wmr, y geteit u mogapoctkoB - 1000 mr u 6osee [98].

Kanpiuit B amapantoBoii Myke B 4 pasa Oojblle, 4eM B MIICHUYHOM.
CooTHomieHne Mexay KaipuueM #  ¢docpopom cocraBiusier 1:2, 4yTO
OpUOIMKAETCS K ONTUMAIbHOMY JUIsi HOPMAaIbHOTO (DYHKIMOHUPOBAHUS
opraHusma.

AMapaHToBasi MyKka 00J1ajjaeT 060j1ee [IeHHbIM aMUHOKHCIIOTHBIM COCTaBOM
10 CPABHEHHIO C MYKOH MINEHUYHOM XJieOoeKkapHoi epBoro copra (tadu. 11),
CKOp IO JIN3UHY cocTaBiisieT 82 % npoTus 45,5 %.

Tabomuma 11

CocTaB He3aMEHUMBIX aMUHOKHCIIOT M UX CKOP B MYKE MIIICHUYHON

XJICOOTIEKapHOM MEPBOTO COPTA, AMAPAHTOBOM W OBCSIHOU

HaumenoBanne  [Myka mmeHndHas AMapanToBas myka| OBcsiHas MyKa
AMUHOKHUCJIOTBI XJIe00TIeKapHas

EepPBOro copTa




Conep- | Ckop, %| Conep- | Ckop, %| Cogmep- | Cxop, %

XKaHUe, XKaHUe, XKaHUE

mr/l r mr/l r mr/l r

Oenka Oenka Oenka
Kanmuu 48,1 96,2 63,6 127,2 50,9 102,0
N3oneinun 50,0 125,0 | 29,7 74,3 36,2 91,0
Jleitiun 76,7 110,0 | 74,6 106,6 S7,7 82,0
JInzun 25,0 45,5 45,1 82,0 38,2 69,0
Metuonuu+uuctud| 37,7 108.,0 40,5 115,7 36,7 105,0
Tpeonun 30,0 75,0 47,1 117,6 34,5 86,0
Tpunrodan 11,3 113,0 11,0 110,0 17,7 177,0
dennnanaguy + 85,8 143,1 56,8 94,7 55,0 92,0
TUPO3UH
buomornueckas 43,5 70,8 68,5
IIEHHOCTB, %

HccnenoBana BO3MOXKHOCTh MPUMEHEHHUS aMapaHTOBOM MYKH B CMECH C
MYKOW TIIEHWYHOM W JAPYrMX BHJIOB TIpPU MNPUTOTOBIEHHMU xiyeba. benku
aMapaHTOBOW MYyKH BCIEACTBHE O0Opa3oBaHUsl €EOPOIMOHHBIX, HOHHBIX W
BOJOPOAHBIX CBsA3€il ¢ OenKkaMu MIIEHUYHOH MYyKHA OOYyCIIOBJIMBAIOT
MOBBIIIEHHBIE TPOYHOCTHBIE XaPAKTEPUCTUKU KIEHKOBUHBI. [Ipu 3ameHe Myku
NIIEHUYHOM MYKOM amapaHTta 10 15 % ynydymarorcs moka3aTenu KayecTBa
xyeba: ynenbHbI 00beM - Ha 11-19 %, mopuctocts - Ha 2-4 %, oOumas
C)KMMaeMOoCTh Msikuiia - Ha 15-50 % [93].

Oscsanas myka.

Myky oBcanywo (TY 8-22-3-84) Onaromapss BBICOKOW IHINEBOM W
Ounonornyeckor 1eHHOCTH [28] 1enecoodpa3Ho MPUMEHSTh B XJIEOOMEeKapHOU
npombiniuieHHOCTU. ConepkaHue TUTATEIbHBIX W MHHEPAJIbHBIX BEIIECTB,
MYKOW TMIICHUYHOU

BUTAMHHOB B OBCSHOM MYKE II0 CpaBHCHHUIO C

xJyiebornekapHoil npeacraBieHo B Tabda. 3.1. benkoB B oBcsHON Myke Ha 23 %




OoJibllle, YeM B MIIEHUYHOM, a KpaxMmana Ha 12 % Menbiie. Ho cpaBHeHUIO ¢
MYKOHM TIIIEHWYHON XJIeOOINeKapHOW TEpPBOr0 cOpTa MOHO- M JUCaXxapoB B
OBCSIHOM MYKe B 6,5 pa3 OoJbIIIe.

benku oBCSHON MyKH BBITOJHO OTJIMYAIOTCS OT OCJIKOB MIIICHUYHONW MYKH.
WX aMUHOKHCIIOTHBIM CKOp MO JM3UHY cocTaBisieT 69 %, a y OelKoB MyKu
NIIEHUYHOU xjebomnekapHoit miepBoro copra - 45,5 %. Copepxxanue
HE3aMEHUMBIX aMHUHOKHCIIOT MPEICTaBICHO B Ta0I. 3.2.

MHoOro4mcieHHbIe UCCIIeI0BaHUSI OITBEPKAAIOT CIOCOOHOCTh 3€PEH OBCa
CHW)XaThb YPOBEHb XOJECTEpPHHA B KpOBH [26]. IHCYIMH yBEIMYMBAET CHHTE3
X0JIECTEPUHA, PACTBOPUMAs KJIIETUATKA OBCA YMEHBIIAET TUIIEPTIUKEMUIO MTOCIIE
€/Ibl U CBSI3aHHOE C ATUM TOBBIIIEHNE UHCYJIMHA, YTO MOKET YMEHBIIUTh CHHTE3
xojnectepuHa. OBEC COAEPKUT C-TOKOTPUCHOI - ¢opMa BuTamMuHa E, KOTOpBIit
CHIKAeT YpOBEHb XojecTepuHa. [IponroHar u anerar - 1Be KUPHbIE KUCIIOTHI C
KOPOTKUMHU IIEMsIMHU, BbIpaOaThiBa€Mble B 000JJOUHOM KHUIIKE W3 PACTBOPUMOM
KJIETYaTKH, CUHUTAIOTCS OTBETCTBEHHBIMU 3a HEKOTOPbIE
TUIIOXOJIECTEPUHEMHUYECKUE CIIOCOOHOCTH OBCA, ITH MPOIYKTHI a0COPOUPYIOTCS
B KPOBb M INOMNAJAOT B ME€YEHb, [J€ MPOUCXOAUT CHHTE3 XoJiecTepuHa. Haxo-
Jsascs B dHI0CIEpMe cModa - P-riitokaH - yMeHbIIaeT YpPOBEHb XOJIEeCTeprUHa
B KPOBHU.

PacTtBoprMass  kieryaTka OBca  peryiupyer  paboTy  IKemyJka,
NpeaynpexaaeT pa3BuTue caxapHoro auadera. Kpome TOoro, oBcc siBisiercs
OOraTbIM HCTOYHHKOM aHTHOKCHIAHTOB, MPEAYNPEKIAIOUINX PAK.

OBéc NPUMEHSIOT I NPOU3BOJACTBA PAa3HBIX BHJOB KpYIbl, MYKH,
yHOTpeOIsIEeMbIX TMPU MPOU3BOJCTBE JUETUYECKHX COPTOB Xjie0a M MYYHBIX
KOHJUTEPCKUX U3JENHM, a TaK K€ Ha CIIUPTOBBIX 3aBOJAX JJIS MPUTOTOBJIEHUS
COJIOJA.

OBcsgHas MyKa HMMEET HU3KHE XJeOOINEeKapHble CBOMCTBA, TOPbKOBATHIM
IIPUBKYC, BBI3bIBAE€T 3aT€MHEHHME Mskuma. VccnenoBanus, TpoBEICHHbBIE
YU4E€HBIMU, TOKa3ald, YTO XJIEOONEKapHblE CBOMCTBA OBCSHOM MYKH MOYKHO

YIIY4IIUTh, TPUMEHUB THIPOTEPMUUECKYIO 00pabOTKYy 3€pHa MEepea MOMOJIOM.



JloGaBieHne OBCSHOM MyKH K MIIEHUYHON CHOCOOCTBYET 3HAYUTEIHHOMY
HOBBIIICHHUIO YIIPYTOCTH U BOJIOTIOTJIOTUTENFHOM CITIOCOOHOCTH TeCTA.

Cyxas mraTHasi KJIEHKOBUHA.

Cyxas nmmeHu4Hasi KJIEWKOBUHA - MHIPEIUEHT, IUPOKO HCIOJIb3YEMbIN B
xJiebonekapHoM TMpou3BoAcTBe. HeoOXoauMocTh e€e MpUMEHEHHUS TUKTYEeTCs
pacTymiuMu TpeOOBaHMUSIMU CO CTOPOHBI MOTpeOUTeNed K KadecTBy XJie-
000ynounbix u3nenuii. C OAHON CTOPOHBI, CHPOCOM TMOJB3YIOTCS MBIIIHBIC,
jgerkue wusnenusi Oonpmioro odvemMa. C  Jpyroil CTOPOHBI, COBPEMEHHBIM
noTpeOUTENh 3aMHTEPECOBAH B YBEIMYEHHH ACCOPTUMEHTA MPOIYKIUH,
coJiepkalieil TepHa, OTPyOHM, JMETHYECKHE BOJIOKHA, KOTOPBIE CHIKAIOT
CIIOCOOHOCTh KJIEMKOBHHBI TECTa 3a/lepKMBaTh TUOKCUJ yriepoaa. B Takux
ciydasx J00aBiieHHE HATHUBHOW KJIEMKOBHHBI IO3BOJIAET MOdy4aTh Oosee
NpUBJIEKATEIbHYIO0 TOTOBYIO Mpoaykuuio. [Ipu nmpousBojcTBe Xy1€000yI0UHBIX
U3JIETTUN U3 ChIPhs, OEJIOK KOTOPOro He 00pa3yeT KJIEHKOBUHBI, UCIOIb30BaHUE
HATUBHOW KJIEWKOBUHBI HEOOXOAMMO JJISi TIOJIYYCHHS HW3JIEIUN C XOPOIIUMHU
OprauoJICITUYECKUMH U (PU3UKO - XUMHUUYECKUMU TIoKazarensiMu [97].

Ha nomto GenkoB B cpemnem mpuxonutcs (% CB) - 83,5, B Tom uucne
KJIICMKOBUHOOpa3ywImux (riMaguHa W TIIOTeHHHa) - 79,5, ocCTalbHBIX -
anbOyMUHOB W T00ynuHOB - 4. CojepkaHue TIuajuHa TpeolsiagaeT Haj
mioteH uHoM. Ha nomto nmunmunoB npuxoautcst okoio 7 %, yrieBoaos - 8,6 %,
3outl - 0,9 % [41 ].

B cyxoll  KJICHKOBMHE  YCTAaHOBJICHA  aKTMBHOCTh  B-amwuiassl,
OpOTEONUTHYECKUX  (epmMeHTOB M KaTana3bl. (CocTaB  HE3aMEHUMBIX
AMUHOKHUCIIOT KJIEHKOBUHBI U UX CKOP OTIMYAETCS OT MIUEHUYHOU MYKH (Tad.
12).

Tab6muma 12

CocTaB HE3aMEHUMBIX AMUHOKUCIOT U UX CKOp B MYyKE MNIICHUYHOU

XJIEOOTIEKAPHOU MEPBOrO COPTA U CYXOMU MIIIEHUYHON KICMKOBUHE

HanmeHoBaHue MYKa MNICHHUYHAasA nyaﬂ MNIICHHUYHAas1

AMHUHOKHCIIOTHI | XJie0oTmeKapHas epBoro copra KJICUKOBHHA,




Conepxanue, Ckop, % Conepxanue, Cxop, %
Mmr/1 T 6enka Mmr/1 T 6enka
Banun 48,1 96,2 56,7 113,4
U3oneimu 50,0 125,0 45,6 1140
Jleitmun 76,7 110,0 74,9 107,0
JInzun 25,0 45,5 67,6 122,9
Metnonun + 37,7 108,0 57,8 165,1
IIUCTUH
Tpeonun 30,0 75,0 70,5 176,3
Tpunrtodan 11,3 113,0 11,8 118,0
dennnanaHuy - 85,8 143,1 91,4 152,3
1- Tupo3un
Buonornueckas 43,5 72,5
LIEHHOCTD, %

Cpennuii aMUHOKHMCIOTHBIM COCTaB KJICHKOBUHHBIX OEJIKOB IOCTOSIHEH

HE3aBUCHUMO OT €€ PEOJIOTUYECKUX CBOMCTB.
2.2. Pa3paboTka KOMITO3UTHOM CMECH U TEXHOJIOTUU XJIe000YITOUHBIX
W3JICJINN Ha €€ OCHOBE

[lepcnekTUBHBIM  HANpaBICHUEM, ONTHUMAIBHO COYCTAIOMIUM ITyTH
pelieHust 3ajayu CTaOMJIBHOTO OOecreueHMs] HacelIeHHUs XJIeOOM XOpOIIero
KauecTBa ¥ BBICOKOW TMHINEBOW IIEHHOCTH, SBISCTCS TMPUMCHECHHE IS
IPUTOTOBJICHUS XJI€O00YIOUHBIX U3JIETNI MYYHBIX KOMIIO3UTHBIX CMECEH .

[Tocnegnue npeacTaBisioT cOO0M MHOTOKOMITOHEHTHBIN moJ1y(dadpukar, B
COCTaB KOTOPOTO BXOJSAT MOPOIIKOOOpa3HbIE TMPOAYKTHL. PementypHbie
COCTABJISIIOLIME  KOMIIOBUTHOM  CMECHM  WIpaloT  OOJbIIyI0  pojb B
CTPYKTypooOpa3oBaHuu Tecta. [Ipu ero 3aMmece HAUMHAIOT MPOTEKATh CIIOKHBIC
bu3ndecKue, KOJJIOUIHbIE, ONOXUMHYECKUE TPOIECCHI, MTPOIOJDKAIOIINECS PU
OpokeHHMM | Bbieuke. OHM B 3HAYUTEIBHOW Mepe ONPENeNsiloT KaueCTBO

T'OTOBBIX XHC606YJIO‘-IHBIX I/I3I[eJ'H/If/'I, I[I0O9TOMY HCMAJOBAXHBIM  ABJIACTCA




MPaBUJIBHBIA BBHIOOP KOMITIOHEHTOB M OMPENEIECHUE WX COOTHOIICHHS TIpU
000CHOBAaHUY COCTaBa CMECH.
2.2.1. IlpoekTupoBaHre U ONITUMH3AIIMS COCTaBa KOMIIO3UTHOM CMECH U3
MYKH HETPAJAUIIMOHHBIX 3€PHOBBIX KYJIBIYp

[IpeBpailieHre Cyxoro MOPOIIKOOOPa3HOro MPOJAYKTa - MYYHOM
KOMIIO3UTHOM CMECH B THAPATUPOBAHHYIO CBSI3HYIO MAacCy TeCTa IMPOUCXOJIUT B
pe3yabTare BO3JCHCTBHUS BOJBl HA BCE€ COCTABISAIONIME KOMIIOHEHTOB,
o0Opa3yronux JTaHHYI cMech. [Ipu 3TOM CKOpOCTh ruapaTalud U KOJIUYECTBO
MOTJIONIEHHOM BJard B 3HAYUTENIBHOM CTENEHW 3aBUCIT Kak OT pa3MepoB
YaCTHUI] CMECH, TaK U OT OCOOEHHOCTEH MOpP(HOJIOTHYECKON CTPYKTYphl U
XHUMHYECKOr0o cocTaBa ce [63].

OCHOBHBIE CTPYKTYpHBIE 3JIEMEHTHI MYYHBIX KOMIIO3UTHBIX CMECEH,
Urparolyde MepBOOYEPEIHYIO POJib B (POPMHUPOBAHUHU TECTa, TE€ K€, YTO U Y
MIIEHUYHON MYKH - 3TO KpaxMmajd u Oenok. KoaudecTBeHHBIE COOTHOIICHUS
ATUX KOMIIOHEHTOB, Pa3JIMYAIOIIMXCS KaK MO pa3Mepam, TaK U 0 XUMUYECKOMY
COCTaBYy, MOTYT BapbUPOBAThCS B IIUPOKUX Tpeeax.

N3 cmecu, He coaepkamieii KISHKOBHHHBIX OCIKOB, HEBO3MOXHO
3aMECUTh TECTO HOPMaJIbHOM KOHCUCTEHIIUM, TPUTOJHOE ISl BBINCUKHU
xJ1Ie000yJIOUHBIX ~ U3JENUi  Xopoliero kadectBa. Ilpu nmobaBineHun K
KOMIO3UTHOM CMECH BOJIbl TOCHEIHSAS TMOIJIOMIAeTCsl B MEPBYIO OuYepelb
yacTulaMu 0enkoB. ['uaparaiusi 00yCIOBIMBAET 3HAYUTEIBHOE YBEIIMUCHUE UX
o0beMa, a B pe3yabTaTe CUJ aATe3uu MPOUCXOAUT 00pa30BaHUE HEMPEPHIBHOU
CTPYKTYpBl TECTa, KOTOPOE TMPEACTaBIsET COOOMW CETKYy TOHKHX ILJICHOK
KJIICMKOBUHBI, B KOTOPYIO BKJIIOUCHBI KpaxXMallbHbI€ 3€pHAa U JpYyrue
HEpPACTBOPUMbIE KOMIIOHEHTHI MYKHU.

[IpennonaraeMbiIMi KOMIIOHEHTaMU MOJCIUPYEMOM CMECH C Yy4eTOM
MOCTaBJICHHOM 3aJlaud, a TaK K€ MX XMMHYECKOr0 COCTaBa SIBISJIMCH MYKa
aMapaHTOBAasl U MyKa OBCSIHAsl. Y UUTBIBas, 4YTO U aMapaHTOBasi, 1 OBCSIHAsI MyKa
HE COJIEpKaT KJICMKOBUHHBIX OEJIKOB, U B MPOLIECCE MPUTOTOBJIICHUS TECTa HE

o0Opa3yroT crnenuduueckoro CTPYKTYPHOTO KJICHMKOBUHHOTO Kapkaca, s



oOecrnieueHnst PU3NYECKUX CBOKWCTB TECTa B CMECh BHOCHIIM CYXYIO MIIEHUYHYIO
KJICUKOBUHY.

MaccoByto OO CyXOW KIEMKOBHHBI B CMECH OTPAaHUYMUIIM HA HUKHEM
ypoBHE - 30 %, Tak Kak MeHbIlee €€ KOJIMYECTBO (0 pe3yibTaTaM MpPOOHBIX
Ja00paTOPHBIX BBITIEUEK) HE oOecrnedyrBaeT TMOJydeHUs XJ1e000yI0UHbIX
u3aeu TpedyeMoro oobeMa U MOpUCTOCTH.

B pesynpraTe MomenupoBaHUS aMHHOKHCIOTHOTO COCTaBa IMOIYYHIIU
pPELENTYpHYI0O CMECh, COCTOAIIYID M3 KOMIIOHEHTOB, HPEJICTABIECHHBIX B
CIENYIOIIEM COOTHOLUEHUU: aMApawmoeas MYKA: OBCAHAS MYKA. CYXasl
nwenuunas knetikosuna - 20:40:40, - nazBannyto «Jlagymikay.

CrenyronmmM 5TanoM B MPOSKTUPOBAHUM COCTaBa MYYHON KOMITO3UTHOM
CMECH C TOYKH 3PEHHS MOBBILICHHS €€ MUIIEBON IEHHOCTH ObLIa pacCMOTpEHa
BO3MOHOCTH YJIYUYIIEHUSI C€ MUKPORJIEMEHTHOI'O COCTaBa.

Cpenn MHUHEpalIbHBIX BEIIECTB, PEKOMEHAYEeMbIX MHCTUTYTOM MUTaHUS
PAMH nns oboramenust xi1e000yIOUHBIX W3JIETUH, BaKHAsT POJb OTBOIUTCS
KambIUI0. ACCHUMHIIISALMS KalbllUsl TKaHSIMH 3aBHCHUT HE TOJBKO OT €ro
COJlep’KaHUsl B TPOAYKTax, HO M OT COOTHOIIEHUS €ro ¢ Jpyr HUMH
KOMITOHEHTaMH MHILHY, B IEPBYIO ouepeab ¢ pochopom, Marauem, Oeinkamu. Ha
BCACBIBAEMOCTh  KallblMs  OTPHIIATEIIbHO  BIMAET  M3OBITOK  MAarHuf,
PEKOMEHAYEMOE COOTHOIIEHUEe ATUX 3yeMeHToB 1:0,5 (B MaccoBbIX copTax
xye000ynounbix u3genuit 1:1,5). Eciu kommuectBo ¢docdopa mnpeBbilaeT
ypOBEHb KaJlbliis B Mulle 0ojee, 4eM B J1Ba pasa, TO 00pa3yroTcsi pacCTBOPUMBIE
COJIM, KOTOPbIE M3BJIEKAIOTCS KPOBBIO U3 KOCTHOM TKaHH. [[1s1 B3pOCHBIX peKo-
MEHJIOBAaHO COOTHOLIeHWEe Kanbuua u ¢ocdopa 1:1,5, a B x1e0600yI04HBIX
U3JICNIUSIX OHO COCTaBisieT 1:5.

CooTHOIIEHUST MEXAY KalbllMeM W MarHueM B TMOJYYCHHOH MYy4YHOU
KOMIO3UTHOM cMecu cocTtaBisuio 1:1,2, mexay kanbiueM u dochopom 1:3,5.
Jliis obecrieyeHus: ONTUMAIBHOTO COOTHOLICHHSI MEXIY KaJbI[MEM U MarHuem
(1:0,5), xanprmem u dochopom (1:1,5) B cMmech BBOJIUIIN.JAOMOTHUTEIbHBIN

HCTOYHHUK KaJbIU:. HCO6XOI[I/IM21$I AO3HUPOBKa KallbllMA TJIIOKOHATa H



«O0oratuTens MUHEPAIBHOTO (KalbIIMEBOTO) U3 CKOPIYMBl KYPHHBIX SIHIDY K

oOmeit macce cmecu cocrasuia 0,9 % u 0,3 % coorBercTBeHHO. Penentypa st

MYYHOM KOMIIO3UTHOM CMecH «Jlaayiika» mo BapvaHTaM B 3aBUCUMOCTH OT

MPUMEHSIEMOT0 UCTOYHHUKA KaJIbIHs MpuBeeHa B Tabu. 13.

Tabnuna 13
HaumeHoBaHME CHIPBS Macca cbIpbsi B KOMIIO3UTHOM CMECH, T

«Jlamymka mmroc» | «Jlagymka cynep»
Cyxast mimeHnyHas KJIeHKOBUHA 40,0 40,0
OBcsiHas Myka 40,0 40,0
AMapaHTOBasi MyKa 20,0 20,0
Kaspmwms raokoHat - 0,9
«Oboratutesib MUHEpaIbHBIN (KaJib- 0,3 _
[IMEBBIN) U3 CKOPJIYIIbI KyPUHBIX STHID)
Conb moBapeHHas 1,3 1,3
Htoro 101,6 102,2

Coz[epxcaHHe IMUTATCIbHbIX, MHWHCPAJBbHBIX BCHOICCTB W BUTAMHWHOB B

cyxol cMmecu «Jlamymika» mo cpaBHEHHIO C MYKOM TIIIEHUYHON XJie0omeKapHOn

MIEPBOTO COpTa MpHUBEACHO B Ta0. 14,

Tabmnuma 14
HaumenoBanue Conepxxanue koMmrnoHeHToB B 100 T mpoaykTa
KOMIIOHEHTOB [Tennynas myka KommnosutHas cmech
IIEPBOIO COPTa «Jlagymikay»
1 2 3
benkn,r 10,6 40,3
VYraeBoasl, T
Kpaxmall 67,1 36,8
MOHO-H JHCaXapuJibl 0,5 2,1
XKupsl, 1,3 3,9




Krneruartka, T 0,2 1,21

MuHepasibHbIE BEIIECTBA

Maxposnemenmot, me

KaJIbIUA 24.0 140,0
KaJIUiA 176,0 245,0
Mardui 440 72,0
dbocdop 115,0 207,0
Mukpo371eMeHTBI, MT

JKEIIE30 2,1 8,0
Mapraserl 1,1 2,0
LIUHK 1,0 2,5
MeIb 0,18 0,7

BuTtamMuubi, M

THUAMUH 0,25 0,25

pubodaBuH 0,08 0,1

Kak BunHo u3 1abdn. 14, B koMno3uTHOM cMmeen «Jlagyiika» conep:kanue
Oenka moBeImaercsa Ha 29,7 %, kpaxmana - cHuxkaerca Ha 30,3 %, xene3a u
MAHKA - YBEJIIMUUBAETCA COOTBETCTBEHHO B 3,8 u B 2,5 pa3a. B npennoxeHHol
CMECHU JOCTUTAeTCs HE0OX0IUMOE COOTHOIICHUE MEXY KaJIbIMEM U MarHuem
(1:0,5), xanprtuem u dochopom (1:1,5). CoBmecTHOE TPUMEHEHUE OBCSIHOW H
aMapaHTOBOW MYKH IIO3BOJIIET COXPAHUTh HAa YPOBHE KOHTPOJSI COJEp KaHHE
THaMHUHA U MOBBICUTH cojiepkaHue pudboduiaBuHa u 6motuna Ha 20,0 % u 85,0

% COOTBETCTBEHHO.

2.2.2. VccnenoBanue rpaHyJIOMETPHUUECKOIO COCTaBa KOMIIO3UTHON CMECH
O¢dPexTUBHOCTh BHEIPEHHS] KOMIIO3UTHBIX CMECEe B XJIEOOMEKapHYIO
MPOMBIIIJICHHOCTh 3aBUCUT OT ONTHMAJIBHOTO BHIOOpAa KPUTEPHUEB OICHKU HMX

kauecTtBa [51]. MyuHble KOMIIOBUTHBIE CMECH M COCTaBIISIIOIIAE UX




KOMIIOHEHTBI B CYXOM COCTOSIHUU SIBJIIFOTCS CHITYYHMU MPOJYKTaMU, KOTOPHIE
MpEACTABICHBl TpaHynamu. [l OIEHKM HX KadecTBa MOXET OBITh
WCIIOJIb30BaH TPAaHYJIOMETPUYECKAN aHalu3, KOTOPBII OCHOBAH HA HW3YYEHUU
COCTaBa MCCJIEAYEMOTr0 ChIy4ero Mnpoaykra. ['paHyloMeTpuyecKuil cocTaB
CBIIIyYEro MpOAYKTa IMOKAa3bIBAECT COJEPHKAHWE B HEM YACTHL Pa3JIHMYHOTO
pa3Mepa, BEIpaXKEHHOE B MPOLEHTaX OT MAaCChl UM OOIEr0 KOJIWYECTBA YACTHUIL
HccIeayeMoro oopasiia.

[Ipy mpoBeneHWM  aHaimuM3a  TOpUMEHsUIM  Tpanyiaometp [TUVY-1,
pa3zpabotannbii B MI'TY uMm. baymana coBmecTHO ¢ kadenapaMu TEXHOJIOTUU
XpaHEeHUs U MepepaboTKH 3epHA U TEXHOJOTUU XJIEOOTIEKapHOTO MPOU3BO/ICTBA
MI'VIIII.

Lenbro M3yueHHs TPaHYJIOMETPUUECKOTO COCTaBa SIBJISNIACh BO3ZMOYKHOCTD
NanbHEHIIero MpOBEACHUS OLEHKH TEXHOJOTMYECKUX CBONCTB (CHITYyYECTb,
CJIe)KH- BA€MOCTh MPU XPaHEHWHU, TOUHOCTh JO3WPOBAHUS B TEXHOJOTUYECKOM
IIPOIECCe U CIIOCOOHOCTh K 00pa30BaHUIO OJHOPOAHOM MacChl IIPH 3amece)
KOMITO3UTHOM CMecH «Jlagyikay, COCTOSIIEN U3 aMapaHTOBOM U OBCSHOU MYKH
Y CYXOH IMIIEHUYHON KJIIEMKOBUHBI.

Chlllyyuii MUIIEBON MPOAYKT HAHOCWJIM Ha TMOBEPXHOCTh MPEAMETHOIO
CTEKJIa MUKPOCKOIa MyTeM OJHOKPATHOTO BCTPSIXMBAHUSI IIETKH, 0Oaaaronien
JIOCTaTOYHOM >KECTKOCTHIO. 3a KpUTEPUN TPABUIHBHOCTH PACHBUICHUS OBLIO
NPUHATO OTCY TCTBUE CJUIAHMS YaCTUI[ Ha TPEAMETHOM  CTEKJIE.
[ToaroToBIECHHBIM Ipenapar MOMENaid Ha MPEAMETHBIM CTOJMK MHUKPOCKOIA.
Onpenensiiim rpanyJI0METPUUYECKHI COCTaB UCCIEYEMO KOMIIO3UTHON CMECH.

Marematudeckyto 00paOOTKY TMOJYYEHHBIX JIaHHBIX MPOBOIUIN C
MPUMEHEHUEM METOJ0B MAaTeMaTUYECKOW CTaTUCTUKU. [[ns ucciemyeMoro
CBINy4Yero MpoayTa, UCXOJs U3 BOCBMHU IMOBTOPHOCTEH pe3yJIbTATOB U3MEPEHU,
PacCUUTHIBAIIA CPEIHUE 3HAUYCHUS MPOIEHTHOIO COJICPKAHUS YaCTHUIl B KaXKIOM
untepBajge. COBOKYIMHOCTh CPEIHHMX 3HAYCHWM  COCTaBWJa  BBIOOPKY

pEe3yNbTaTOB HM3MEPEHUM, XapaKTEPU3YIOIIYI0 TIpaHyJIOMETPUUECKUI COCTaB

(Ta6i1.15).



Tabmura 15

Ne Huxuss rpanuna pasmepa Conepxxanue yactuil, % oOT
qacTull (ppakiuu, MM 00IIIeT0 KOJM4eCTBa
1 0,020 0,00
2 0,040 79,58
3 0,060 12,92
4 0,080 4,27
3) 0,100 1,61
6 0,120 0,48
7 0,140 0,33
8 0,160 0,22
9 0,180 0,15
10 0,200 0,07
11 0,220 0,03
12 0,240 0,02
13 0,260 0,04

B pesynbTare onpeneneHus rpaHyJIOMETPUICCKOTO COCTaBa KOMITO3UTHOM
cmecu «Jlagymikay, a Takke €€ OTIEIbHBIX KOMIIOHEHTOB YCTAaHOBJICHO, YTO
pa3Mepbl YacTHUI[ UCCIACAYEMBIX CHITYyYUX IMHUIIEBBIX MPOIYKTON HAXOIUINCh B
untepBaiie oT 0,020 go 0,260 mm. CpenHee MPOLIEHTHOE COJEPKAHUE YACTHUIL
ObU10 MakcuMalibHbIM B uHTEpBajie oT 0,020 mo 0,040 mMm u cocrasmsuio 79,58
%. Meauana umena 3Hauenune 0,100 mMm, kodddunment Bapuaruu - (0,1855),
ko3 urmeHT accumerpun - (-0,8767), koadgurueHT skcuecca - (-0,1822).

AHamu3upys TMONMYYCHHBIC JaHHBIC MOYKHO CJENAaTh BBIBOJ O TOM, YTO
MOJIYYCHHBIH  MTOPOIITKOOOpa3HBI  MPOAYKT  OTBEYAET  IPEIABSIBISICMBIM
TpeOOBaHMAM, 00ECIIEYNBAOIINM €T0 TEXHOJIOTHUECKHUE MTOKa3aTeH.

2.2.3. Pa3paboTKa TEXHOJIOTUU MPUTOTOBJICHUS XJI€000YITOUHBIX
U3JIeTTUI 13 KOMIIO3UTHOW CMECH C y4€TOM OHOTEXHOJOTHUUECKHIX

XapaKTEPUCTHUK TeCTa



Ha ocHoBe mnpemioxeHHOU

CMECH

«Jlagymxka»  pa3zpaboTaHbl

xJ1e600younble u3nenus. Peuentypbl U peXuM NPUTOTOBJICHUS TECTa IMpeEa

CTaBJIEHBI B Ta0J1. 16.

Tabmura 16

PCHCHTypI)I " PCIKHM ITPHUTOTOBJICHUA TCCTA HA OCHOBE KOMIIO3UTHOM CMECH

CI)IpI)C, IMOKa3aTCJIn IIporecca

Pacxon ceipbs, T

KonTpoib OnbIT
npoba 1 mpoba 2 npoda 3

Myka niieHu4YHas epBoro copra 100,0 - -
Kowmmosutrast cmceh «Jlagymka 100,0
TUTEFOC)
KommnosutHast cmech «Jlamymika _ - 100,0
cymnep»
JIpoxKu pecCOBaHHbBIE 2,0 2,0 2,0
Conb moBapeHHas 1,3 - -
[Tona [To pacuery
[IpoaomKUTEIBHOCTD 3aMeca, MUH 5-7 8-11
Temneparypa HauanbHas, °C 28-31
[Ipoa0MKUTETLHOCT OPOXKEHUS, U 3,0-3,5 2,5 2,0
KucnotHOCTh KOHEUHAS, TPajl 3,2-3,5

B SKCIICPUMCHTAJIbHBIX HCCIICAOBAHUAX TCCTO IJIA KOHTpOHBHOﬁ HpO6bI

(mpoba 1) roToBUIOCH GE30MapHBIM CIIOCOOOM IO perenTtype xjaeda Oemoro u3

MYKH TIIEHUYHOW XJjieOoIeKapHOoil mepBoro copra. Jlo3upoBKa IPOXIKEH ¢

ydeToM Oe3omapHoro crnocoba Oblia yBenauueHa a0 2 %,

B omnbITHRIX mpo0ax MyKy MIIEHUYHYIO XJIEOONEKAPHYI MEPBOTO COpTa

3aMEHSJIM Ha KOMIIO3UTHYIO cMmech «Jlamymika». OmnbiTHbie TpoObl 2 u 3

TOTOBWJIMCH U3 KOMIIO3UTHBIX cMmecer «Jlamymka mmoe» u «Jlagymka cynep»

COOTBCTCTBCHHO.




Tecto mis onbITHRIX TIPoO BiakHOCTHIO 47,0 % 3amemmBamm B 1,5 - 1,7
paza gombiie (8 - 11 MUH) IO CpaBHEHUIO ¢ KOHTPOJBHON mpodou (5-7 MuH) B
71a00paTOPHON TECTOMECUIBHOW MAaIIMHE. YBETUYEHHE MPOJIOJKUTEILHOCTH
3aMeca CBA3aHO TEM, YTO Cyxas MIICHWYHas KIEHKOBHMHA TpeOyeT OOJIbIIEero
BPEMEHHU /I MPOTEKaHUsl MPOLECCOB MOJHON TUApaTallii U PaBHOMEPHOTO
pacrpejielieHds €€ 4acTull B Macce Tecta. bpoxkeHue TecTa OCYIIECTBISUIA B
TEPMOCTATE MPHU TEMIIEPATYPE 32°C B TeueHue 2 - 2,5 4 10 0OLIeH KHCIOTHOCTH
3,5 rpan.

2.3. Orenka kadecTBa xJ1e000yTOUHBIX H3CIHA U3 KOMIIO3UTHON CMECH

[Io oxkoHYaHnu OpOKEHHs TECTO pa3fesblBaM Ha Kycku maccoi 100 r,
TECTOBBbIE 3aroTOBKM MOJABEprajiu paccroiike B Teuenue 50 - 60 MuH npu
temriepatype 35 - 40 °C u oTHOCUTENBHON BIIaXXHOCTH Bo3ayxa 75 - 80 %.

[IpoBonunu Tpu cepuu Bbllieyek. [lo opranojacnTUYecKuM MoKazaTesiM
uznenust «Jjist oXOTbl», TPUTOTOBJIICHHBIE U3 KOMIIO3UTHOU cMecH «Jlamyiikay
OBLITM UACHTUYHBI TPAJAUIIMOHHBIM MU3ICIUSAM U3 MIIeHuIHOU MyKkH. [lokazarenu
KadyecTBa MpuBeACHb B Tabda. 17, U3 KOTOpPOW BUIHO, YTO HOBBIC H3JIEIHS,
BbIpaOOTaHHBIE W3 HCXJICOOTICKAPHOTO CHIPhs,, MPEBOCXOAST KOHTPOJIb HO
bu3uKO-XMMHUYECKUM ToKazaTessiM: nopuctoctu (78 - 80 % mnpotuB 72 %),
yaensHOMy o0bemy (370 - 380 /100 cm® mporue 340 1/100 cm®) m
dbopmoycTtoitunBoctu (0,50 mpotus 0,39).

HoBbie x1€000yn0ouHbIe H3AENHS 3HAUYUTEIBHO [OJIbIIE COXpaHseT
CBEXKECTh, YTO TOJTBEPKAACTCS OKCICPUMEHTATBHBIMU  JAaHHBIMH  TIO
M3MEHEHUIO KPOIIKOBATOCTH B MPOIIECCE WX XPAHCHUS, MPEICTABICHHLIMU B
tabn. 3.9. 3amemyieHre 4YepCTBEHHS XJIEOOOYIOUHBIX HW3ACIHUM, OOBICHSIETCS
CHIKEHHUEM MAaCCOBOM JOJIM Kpaxmaja, PeTporpajaius KOTOpOTro B Tpolecce
XpaHeHusi 00yCJIOBIIMBAET KPOIIKOBATOCTh XJieOa, U BBICOKOH CIIOCOOHOCTBIO
OCJIKOBBIX BEHIECTB KJICHKOBUHBI M TMHILIEBBIX BOJOKOH OBCSIHOW MYKHU
yAEepKUBATh BIIATY.

Tabnuua 17

[MToka3zarenu kauecTBa xjeda



[Tokazarenu Kontpoas |[Ipo6s1 x1€600y10UHBIX U3ETUN U3
KOMITO3UTHOM CMECHU
«Jlagymka mmoc»«Jlagyika cymepy
Bnaxnocts, % 44,0 46,0 46,0
Kucnornocts, rpan 3,0 3,5 3,5
[Topuctocts, % 72 78 80
V nenpHbI 00BEM, T/ 100 cm® 340 370 380
®opmMOyCTOHYNBOCTD 0,39 0,50
KpomikoBarocts, %
gyepe3 16 u 3 0
yepes 24 u 4.2 0
yepe3 48 u 6,7 0,5
gyepe3 96 u 12 15

ConepxaHve NUTATENIbHBIX, MUHEPAJIbHBIX BEIIECTB U BUTAMUHOB B 100

r XJIC606YHO‘{HBIX HN3ACIINAX ((I[JI}I OXOTbI», IPUI'OTOBJICHHBIX M3 KOMITO3UTHOM

CMECH «Haz[ymKa», HUX IMUOICBas W SHCPreTUYCCKasA ICHHOCTL, IPHUBCIACHLI B

Tabi. 18.
Tabmuua 18
[TuieBast u sHepreTudeckas ieHHocth 100 r uznenuit
[Toxazarens X7e6 Oenblit u3 nueHnd- | Xne600yIouHbIe U3ACTUs
HOM MYKH MEepBOro copTa
CocraB Ha | IlumeBas | CocraBHa | IlumeBas
100 LIEHHOCTD, % 100 r LIEHHOCTD, %
benkn, T 7,8 9,8 25,0 31,0
VrneBodsl, T 48,2 12,0 25,2 6,3
Kup, T 1,1 1,3 2,6 3,3
Kineruarka, T 0,15 0,6 0,8 3,2

MI/IHCpaJIBHBIC BCIIIECTBA




Maxposnemenmot, me

KaJIBIAI 22 2,7 93,8 11,6
KaJIui 120 4.3 164 6,6
Muxposnemenmot, me

JKEIIE30 1,8 12 54 36
MapraHerl 0,8 16 1,3 26
Butamunbl, Mr

DHepreTudeckas 959,0 919,0
LIEHHOCTb, KX

N3 1a61.18 BUIHO, 9TO B TOTOBBIX M3CIUSX, TPUTOTOBICHHBIX U3 MPE-
JIO’)KEHHOM KOMITO3UTHOM CMECH, JOCTHTaeTCs ONTUMAaJIbHOE COOTHOIICHUE
Mexay kKaibiueM u  dochopom (1:1,5), kampimem u wmarmuem (1:0,5),
HEOOXOAMMOE IS JIY4IIed YCBOSIEMOCTH KaJbI[Us, ITOBBIIIACTCS IHINEBAs
LHEHHOCTh MO Je(PUIHUTHHIM B MHUTAHUM YEJIOBEKAa KOMIIOHEHTaM (OeJKH,
MUHEpaIbHBIC BEIIECTBA U BUTAMUHBI) U CHIDKAETCS DHEPTeTUYECKast IIEHHOCTh
MPOJIYKTA.

Xnebobynmounsie wu3nenus (mpu ynorpednenun 100 T mnpoaykra)
MO3BOJIAIOT MOKPHTh CYTOUHYIO NOTPEOHOCTH B Oenkax Ha 31 %, yrieBonax - Ha
6.3 %, xupe - Ha 3,3 %. [1o cpaBHEHUIO ¢ KOHTpoJEM Ha 8,9 % yBenmnuuBaeTcs
YJOBJIETBOPEHUE CYTOYHON MOTpeOHOCTH B Kaibluii, Ha 1,8 % B xanuu, Ha 7,7
% B Mmarauu, Ha 3,1 % B docdope, Ha 24,0 % B xenese, Ha 10,0 % B Mapranie
u 1uHke, Ha 20,0 % B menu, HA 2,0 % u 1,0 % B TMamMuHe U pubodIaBUHE
COOTBETCTBEHHO, Ha 5,4 % B OMOTHMHE. DHEpreTudyecKas MeHHOCTh CHUKACTCS
Ha 40,0 x/[x. DTO MO3BOJIsIET MPUYHUCIUTH UX K rpymme (yHKIHOHATbHBIX
IPOJYKTOB C TOHMKEHHBIM COJEp’KaHUEM YTrieBOAOB. [IOCKONIbKY B 3THUX
U3JIETUSAX conepkaHue Oenka 0oJjiee BHICOKOE, UX MOKHO BKJIIOYATh B PAIlMOH
OOJBHBIX, KOTOPHIM OH HEOOXOAMM B OOJBIIOM KOJMYECTBE, HaIpUMep Mpu

0JKOI'OBBIX TpaBMax.




Coz[epxcaHHe HE3aMEHHUMBIX aMHUHOKHMCJIOT M OMOJIOTHMYecKas OCHHOCTDb

XJIeOOOYJOUHBIX H3JEIUM MO CpPaBHEHHIO C XJIEOOM OeNbIM U3 MIICHUYHOM

MYKH TIEPBOTO COpTa MpuBeeHbI B Ta0. 19.

Tabmura 19

CO,Z[Cp}KaHI/IC HC3aMCHUMBIX aMHWHOKHUCIOT B TOTOBBIX U3ACIINAX

Haumenosanue X71€0 Oenpli U3 MIIEHUYHON X11e000yI0UHbIC U3ETUS
AMUHOKHCIIOTHI MYKH TIEPBOTO COpTa
mr/100 T [AMUHOKHCIIOT- mr/100 r AMUHOKHUCJIOT-
OpOAyKTa  [HBIA cKop,% POJYKTa HBIN ckop, %

H3oneiinua 295 98,0 1035 104,0
Jleiiuun 553 107,0 1700 97,0
JIuzun 167 41,0 920 67,0
Tpeonun 213 72,0 865 86,0
Tpunrodan 83 112,0 230 92,0
Banun 330 89,0 1205 96,0
buonornueckas 447 69,4

LIEHHOCTH, %

Kak Buano u3 tabmn. 19, 6onee BBICOKUM aMUHOKHCIOTHBIM CKOPOM TIO JIH-

MUTHPYIOIIEH aMHHOKHUCIOTE JM3UHY XapakTepusyroTcs Xjae000ynodyHbIe

uznenust (67,0 % npotus 41,0 % y KoHTpoJist), OMoOrMyecKkasi lIeHHOCTh T10-

BeIIIaeTcd Ha 24,7 %.

BriBoasb! no riase ||




I'TABA 111, YTJIEBOJHO-BEJIKOBAS ®PAKIIUA AMAPAHTA B
TEXHOJIOI'MIN XJIEBA

3.1. YrieBoaHo-0enkoBas (hpakiysi aMapaHTa, €€ COCTaB U CBOMCTBA

VYrineBogHo-OenkoBast — ppakius — amapaHTa,  SIBISETCS  TOOOYHBIM
MPOAYKTOM, HAKAIUIMBAKOIIMMCS IPU OTACJICHUM 3apOAbllla OT CEMEHU B
TEXHOJIOTUYECKOM LIHMKJIE MOJyYEHUsI aMapaHTOBOrO Maciia. B HaTUBHOM BHJE
OHa IpEeICTaBIseT COOOM KPYIKY CBETIIO-KENTOr0 IBETA BIaXXHOCTHIO 9-11 % ¢
pazmepom vactui 0,2-0,6 mm.

Jlununel yriaeBoaHO-0eIKoBOW (pakiuu BKIHOYAOT B cedsi okoio 80 %
HEHACBIIIEHHBIX JKUPHBIX KHUCIIOT: OJICMHOBOM, JIMHOJIEBOM, JIMHOJIEHOBOW.
Buramunuas LIEHHOCTh 00ycoBeHa acCKOpOMHOBOM KHUCIIOTOU,
pubodmaBuHoM, TuamuHoM, BuTtamuHoM E. Tlocnmegnuit mpencraBieH B
JUTIAJIaX ~ YTJEBOJHO-O0CNIKOBOM (pakimu B TOKOTPUEHOJbUOU  (opme,
AUTHOKCHUJIAHTHBIC ~cBoiicTBa KoTtopod B 40-50 pa3 Bblle, YeM Yy
TokoheponbHbIX (hopm. CoaepikaHre MUTATEIHHBIX U MUHEPAIbHBIX BEIIECTB,
BUTAMHUHOB B YTJIEBOJHO-OCJIKOBON (pakiMH IO CPABHEHUIO C TMIIEHUYHOU
MYKOM mpesactaBieHo B Tabi. 20.

Tabnuua 20

ConepxaHye MUTATEeIbHBIX, MUHEPAIBHBIX BEIIECTB U BUTAMUHOB B MYKE

MIIIEHUYHON XJIeOOMeKapHOW MEePBOTO COpPTa M YIJIEBOJIHO-OEITKOBON (PpaKiuu

aMmapaHTta

HaumenoBanue Conepxxanue koMmrnoneHToB B 100 r mpoaykTa

KOMIIOHEHTOB Myxka nienu4Has VYrneBogHO-0enKoBast
xJjieboreKapHas epBoro dbpakius
copra

benku,r 10,6 15,8
YriaeBojpl, T
Kpaxmall 67,1 63,1
MOHO-H JAUCaxapuabl 0,5 1,4




XKupsl, T 1,3 0,9

Kneruartka, T 0,2 2,6

30JIbHOCTD, T 0,7 1,7

MI/IHCpaJIBHBIC BCIICCTBA

Maxkpos1eMeHThI, MT

KaJIbIUN 24.0 72,0
KaJIui 176,0 177,0
MarHuu 44,0 42,0
dbocdhop 115,0 125,0
MHUKpPO3JIEMEHTBI, MT

J)KeJe30 2,1 3,1
Maprasert 1,1 1,0
LIUHK 1,0 0,5
MeEIb 0,18 0,6
BuramuHubl, Mr

THAMHH 0,25 0,23
pubodaaBuH 0,08 0,09
ONOTHH 0,003 0,01

Kakx BumHo wu3 Tabmuiel, YIrJIeBOAHO-OeNKOBas (Gpakiusi SBISETCS
NEPCIEKTUBHBIM ChIPbEM ISl XJ1e00NEeKapHON OTpaciv U MO3BOJIMT PACIIMPUTH
ACCOPTHUMEHT XJIEOOOYJNOUHBIX W3JEAUM YIYy4IIEHHOW MHUIEBOM ILIEHHOCTH,
obnmagaromux (QYHKIMOHAIBHBIMU  CBOMCTBAMHU, TaK KaK MPEBOCXOIUT
NIICHUYHYI0 MYKY [0 COJIEpXaHUI0 LEHHOro Oeika, Makpo- U
MUKPO3JIEMEHTOB, KpOME TOr0, €€ YyTUIU3alus OOECHEeUUT MaJOOTXOAHYIO
TEXHOJIOTHIO KOMIUIEKCHOM NepepadOTKU 3epHa aMapaHTa.

HcknmounTenbHy0 1IEHHOCTh YTJIEBOJHO-0EIKOBON (hpakimy amapaHTa
MPEACTABIISIET COCTAB AMUHOKHCIIOT, TTO3BOJISIIOLIMN MPUMEHSTh €€ B KauecTBe
KOMIUIEKCHOTO O0OTaTHTENsl MpH NPUTOTOBICHUHM TMPOMYKTOB muTaHus. He

Oenku mpeacTaBieHsl, %: anpoymuHamu - 39,2-52,9; rnobynunamu - 14,1-17,1;




npojamMu- Hamu - 1,7-2,7 u rmrotenuHamu - 32,5-36,5. OHu copepkar B JBa
paza OoJipllie TEPBOM HE3aMEHUMOW aMUHOKHCIIOTHI - JIM3WHA, YeM OeJIoK
MIIEHULBI.

OgauM U3 TyTell pelieHus 3aJadyd  PaMoOHATLHOTO TPUMEHEHUS
YIJIEBOJIHO- OEJIKOBOM (pakiuu SBJISETCS c€ OuoMoaudUKaUs C IEJbIO

MOJIyYeHUS] 0CaXapeHHOro (pepMEHTATUBHOTO THIPOJIU3aTa.

3.2. OcaxapeHHbIH rHAPOJIN3AT U3 YIJIEBOIHO-0eJIKOBOM (ppaKkumn

aMapaHTa B TEXHOJOTHH CaAMOCOPOKEHHBIX MIIEHUYHBIX 3AKBACOK

[lepen xnebonekapHOil MPOMBINIICHHOCThIO POCCHM MOCTaBIEHBI 3a1auu
HauOosiee  TOJHOTO  Y/AOBJIETBOPEHHUS  IMOTPEOHOCTEH  HACENeHUsT B
XJICOOOYIOUHBIX HU3JIEIUSAX 32 CUET YIYUIICHHS MX KadeCTBAa M PaCIHIMPCHUS
accoptuMeHnTa. OHU MOTYT OBITH PEIICHbl Na OCHOBE CO3/IaHUS U BHEIPEHUS
rMOKUX TEXHOJIOTHUM, a TaKX,e 3a CYET BO3POXKICHUS CTaApUHHBIX HApPOIHBIX
cnocoboB. B mocnenHee Bpemsi y moTpeOuTened BO3HHK HMHTEpPEC K
0e3qpOAKEBON TPOAYKIMU, YTO OOBSICHSIETCS TMOSBICHUEM B Ie€YaTh U
NurtepHere wHbOpMaMu O HETaTUBHOM BJIMSHUM HOBBIX  IIITAMMOB
XJICOOMEKapHbIX M  CIHUPTOBBIX  JPOXOKEH HAa  OpPraHu3M  4YeJlOBeKa.
TexHonmornyeckass pojib JpOXOKed B XJIEOOMEKapHOM  MPOU3BOJICTBE
3aKJIIOYAETCSl B Pa3pPbIXJIEHUU TECTA YIJIEKUCIBIM Ta30M, BBIACISIIONIUMCS HpPH
CIIUPTOBOM OpOXXE€HUM B pe3yJsibTare cOpaxuBaHusi CaxapoB, U 0Opa3oBaHUU
CIUPTA, Y9aCTBYIONIETO B (POPMHUPOBAHUM BKycCa U apomarta xJjieoa.

ITpouecc OposkeHus SABJISIETCS CaMbIM MPOJAOTIKUTETbHBIM
TE€XHOJIOTUYECKUM LIUKJIOM B MPUTOTOBJIEHUWU XJieba U 3aHUMAeT oT 3 70 5 4.
DTO CBSI3aHO C MEPECTPOMKON APOAKIKEBBIX KIIETOK C JIbIXaTEJIBHOTO THIA Ha
OpOAMJIBHBIM U afanTaluy UX K cOpaKMBaHUIO MalbTO3bl. Takas mepecTpoiika
TpeOyeT ONpeNeeHHOro MEepHUoja, CBA3AHHOTO C M3MEHEHHEM (PEepPMEHTHOIO
anmapata. [lockonbKy Ccekpelnus HWHIYIUPYEMBIX TpOXxKamMu (HEepMEHTOB
3aBUCUT OT HaKAIUIMBAIOUIEHCS B CpelC MajbTO3bl, MpPOLECC aJanTaluu

APOXKIKCBBIX KJICTOK K HEeH JOBOJIBHO HpOI[OJI}KHTeJIBHI)IfI, H 3TO OTPaAXKaCTCA Ha



JUINTEILHOCTH  CO3peBaHusl Moiay(haOpuKaTOB W HAa KayecTBE TOTOBOM
MPOIYKIIUH.

MonouHokucbie 0akTepuu (rerepodepMeHTaTUBHBIC) TAKKE YIaCTBYIOT B
npoiiecce Opoxkenus [4], Tak Kak TpH MOTPeOJEHWH MOHOCAXapoB, KpoMe
HIMPOKOI0 CHEKTpa OpPraHUYEeCKUX KHUCIOT 00pa3yroT IHOKCcHA yriepoaa. B
JUTEpAType MOAPOOHO OCBEIIACTCS POJIb MOJOYHOKUCIBIX OaKTepuil mpu
IPOM3BOJCTBE pXaHBIX COPTOB XJieba [2] W HEAOCTATOYHO MJaHHBIX 00
yYKa3aHHBIX MUKPOOPraHU3Max B MPOIECCE MPUTOTOBIECHUS MIICHUYHBIX, XOTH
3/IeCh OHHM HWTPAIOT BXHYIO Poib [9]. IMeroTcst cBeneHHs, 4TO MPOAYKTAMH
KUBHEACATCILHOCTH  UX  SABJISAIOTCS  aHTHOWOTMKHM — [74].  CBOMCTBO
MOJIOYHOKHUCHBIX  OakTepuil  BbIpaOaThiBaTh  MOCJIEAHHE  OOYCIOBIMBAET
AHTaroHM3M MX KO MHOTUM HEXKEJaTeJIbHbIM MHUKPOOPTraHU3MaM B
xjebonekapubix — noiydadpukarax. IlomaBisis  pa3BUTHE  TTOCTOPOHHEH
MUKpPO(DIOpHI, OHU YJIYyYIIAIOT TMTHEHUYECKUE CBOMCTBA Xje0a, MOBBIIAIOT
CTOMKOCTH XxJie0a K MUKPOOHUOIOTHYECKOM mopue mpu xpanenuu. Pacxos cyxux
BEIIECTB MYKM Ha o0Opa3oBaHHME TEPEUUCICHHBIX MPOAYKTOB  KU3-
HEJICSTETPHOCTH MOJIOYHOKUCIBIX OaKTepuil MO CPABHEHUIO C JIPOXKKEBBIMU
KJIETKAMH BECbMa SKOHOMHUYEH.

Oco00EeHHOCTBIO MOJIOYHOKHCJIBIX OakTepuit ABJISIETCS 170:¢
(Gu3HONIOrMYecKoe OTINYHE - BHICOKAsE YCTOMYMBOCTD K KUCJIOTE KaK CIEICTBUE
XapaKTEPHOTo JJI HUX dHepreruueckoro ooMena. Onrumym pH cocrasisier 5,5
- 5,8, a B mosryhabpukarax xje00neKapHOTo MPOU3BOJCTBA, OHU BBIJEPKUBAIOT
oonmee Hu3kume BenmmuumHBl pH - 3,0-3,5. D10 MMeeT OoONBINOE CEIEKTUBHOE
3HaUYE€HHE, TAaK KaK JacT MM BO3MOXHOCTb KOHKYPUPOBAaTb CO MHOTHMH
JIPYTUMU OaKTEPUSIMU B Cpefax, OOraThIX MUTATEIHLHBIMH BEIIECTBAMHU.

[IpuroToBneHue 3aKkBacOK Ha XJje003aBoAax CBS3aHO C OOJBIIUMHU
3aTpaTaMM IIIEHUYHOW WM DPKAHOM MYKH, pAacXOJyeMOW Ha IUTAaHUE IIPU
KYJbTUBUPOBAHUA MHUKPOOPTaHU3MOB, YTO DSKOHOMHUYECKHM HE BBITOJHO,
MIOCKOJIBKY CHMXKAETCSI BBIXOJ TOTOBBIX U3eiuil. Myka He MOTHOCThIO OTBEYAET

NOTPEOHOCTSIM MOJIOYHOKHUCIBIX OaKTepWii B YIJIEBOJA- M A30TCOJEPMKAIINX



KOMITOHEHTaX, BHTAMHHAX, OMOCTUMYISITOpAX M MHUHEPAIbHBIX BEIIECTBAX,
00€eCTIeunBarOIINX UX aKTUBHBIA META00IN3M.
3.2.1. IlomydyeHne ocaxapeHHOTO THIPOIU3aTa U3 YIIIEBOTHO-
OenkoBol (ppakIuy amapaHTa
[Ipy TPUTOTOBICHWH OCAXapeHHOTO THUAPOJIM3aTa HAMH MPeIJIoKeHa
3aME€Ha WCXOJHOTO CBIphs Ooyiee cOaJaHCHMPOBAHHOW TO JIETKOYCBOSEMBIM
yTIeBOaM, a30TUCTHIM BEIIECTBAM U MUHEPAIbHBIM KOMIIOHEHTaM YTJIEBOIHO-
OenkoBoOM (hpakiueit amapaHra.

I[pyrHM KOMIIOHCHTOM 3aKBaCKH SIBJIISCTCS XMEJIb. XMEJIb B CyYXOM BH]IC

COCTOUT H3:
TOPbKUX BEIIECTB 18,5 %
XMEJIEBOTI'0 Maciia 0,5%
JTyOWJIBHBIX BEIIECTB 3,5%
OeITKOB 20 %
MHHEPAJIbHBIX BEIICCTB 8 %

OcranbHOE - 3TO LEJUTI003a U JAPYTHUe BEIIECTBA, HE UMEIOUIME 0CO00T0
3HAUCHMSI MPU TIPOU3BOJICTBE Xjie0a. BaxkHeUIIUM 1s1 HETO SIBISIFOTCSI TOPHKHE
BEILIECTBA U XMEJIEBOE MACIIO.

Bo Bpemsi nmpuUroToBiieHUsI 3aKBACKH C MPUMEHEHUEM XMEJST MPOUCXOIUT
Oonee WHTEHCHUBHBIA TIpOIECC OOpa3oBaHUS apOMATUYECKUX BEIIECTB B
pe3ynbTate B3auMmozeicTBusi CaxapoB M CHEUU(PUUECKUX COCTABHBIX 4YacTen
xmens. Ilpum sTOoM TOpeur Xmens cmsrdaerca U xjed mpuoOperaer
CBOEOOpa3HbI TOHKUM apoMaT. B cocTaB XMelleBoro macia BXOJIUT OKoJio 250
JIETKOJIETyuYnX 3(UPHBIX BEIIECTB (0- U [- KHUCJIOTHI), OOJIBIIOE KOJIUYECTBO
CMOJI, SIBJISFOIIMXCS MOUTHBIMH (puTaHIUAaMHU. brarogaps OaKTepUIIUIHBIM
CBOMCTBaM TOPbKMX BEILIECTB XMEJS B 3aKBACKE HE Pa3BUBAECTCS MOCTOPOHHSS
MUKpodiopa Ha CTaJAUM Pa3BOJAOYHOIO IMKJIAa U TIPU €€ OCBEXKCHUU B
ITPOU3BOJACTBEHHOM.

MoJioyHasi CbHIBOPOTKA U JAPYTrU€ BTOPUYHBIE MHPOAYKTHl MOJIOYHOMU

IMPOMBIIJICHHOCTH B HATUBUOM WMJIM BBICYHNICHHOM BHUAC IIHUPOKO HCIIOJB3YIOTCA



B XJICOOTIEKAPHOW MPOMBINIJICHHOCTH. 3aMeHa 4YacTh BOJABI CHIBOPOTKON Mpu
MIPUTOTOBJICHUH 3aKBACOK M T€CTa CIIOCOOCTBYET MOBBIIMICHUIO UX KUCIOTHOCTH,
OKa3bIBACT IMOJIOKUTEIBHOE BIUSHHE HA KOJUIOMABl TECTa, YIy4ylIaeT
XUMUYECKU W MHUKPODJIEMEHTHBI COCTaB TMOMy(aOpuKaToB, a Takxke
NpeAoTBpallacT pa3BUTHE HExenaTeabHo Mukpodsopsl B HuUX. [lumeBas
LEHHOCTh MOJIOUHOM CBIBOPOTKM OOYCJIOBJIEHA HAJIMYMEM B HEW OEIKOBBIX
BEILIECTB, YIJEBOJIOB, JKUpPaMH, BUTAMHUHAMH, MHUHEPAIbHBIMU COJISIMU,
MHKPO3JIEMEHTAMU U UMYHHBIMU TeIamMu. MoJIoYHasi CBIBOPOTKA - OAHOPOIHAS
KHUIKOCTh 3€JIETOBATOTO I[BETA, CIIENU(PUIHOTO KMCIOBATOTO BKyca. ChIBOPOTKA
BCEX BUJIOB JIOJDKHA cojepxkaTh He MeHee 5 % CB, u Tom uucie "e 6omee 1,0 %
oenka u He MeHee 4,0 % 1aKkTo3bI, MpeiesibHas 00111ast KUCIOTHOCTh TBOPOKHOM
CBIBOPOTKHU - He Oonee 75 °T. XKenro-3eneHast okpacka MOJIOUYHOM CHIBOPOTKHU
00BsICHSICTCS] HATMYKMEM B HeM pubodiaBuHa.

VYrieBoasl CHIBOPOTKM TPEACTABICHBI B OCHOBHOM  JIAKTO30M U
IPOIYKTaMU C€ THUAPOJU3a - TIIFOKO30W M TajaKTO30H; OEJIKW CHIBOPOTKH -
anbOyMHUHAMU, TJIO00YJIMHOM W Y-Ka3€MHOM, - OHHU IOJHOIIEHHBI IO COCTaBy
AMUHOKHCJIOT; U3 MUHEPAJIbHBIX BEIIECTB MOJIOKA B CHIBOPOTKY nepexoaut 80
% xanus, 1o 50 % kanaplus H MarHusi, CoJIEp>KaHre KOTOPBIX B MyKe U XJieOe
He3HauuTeIbHO. ChIBOPOTKA OOraTa BUTAMUHAMU TPYIIbI B, B HEW coaepxuTcs
HEKOTOpas J10JIs1 5KUPOPACTBOPUMBIX BUTAMUHOB.

OCHOBHOM OpPraHMYECKOW KHCIOTOM CBIBOPOTKH SIBJIAETCS MOJIOYHAS
KHCJIOTa, KOTOPOU COIMYTCTBYIOT YKCYCHAsl, MypaBbUHAs U MacJsiHas.

Jlnst  TpUrOTOBIIGHUS TUAPOJU3ATa  YIIIEBOJHO-OETKOBYIO  (PpaKiuio
3aBapUBAIA BOJOM C TEMIIEpaTypou 80-90°C npu ruapomoayie 1:3. Ilocne
OXJIQXKICHHSI 0Ca- XapUBaIrTH 3aBAPEHHYIO BBOJMO-MYYHYIO CMECh (DEpMEHTHBIM
npenapatom ®@ynramun 2500 BO npu temneparype 50-55°C B TeucHme 3 u.
[TonyueHHblid rugposn3aT B KoimuecTBE 35 % BHOCWIM B BOJHO-MYYHYIO
CMCCh, COCTOSIIIYI0O M3 MYKH MIICHHYHOM XJIeOOMeKapHOH MepBOro copra M.
BOJbI - 65 %.( mpu ruapomoayne 1:1,35), u 706aBISIM NOPOIIOK IIUILIEK XMEJIs

B no3upoBke 0,2 % Kk wmacce yrieBoaHO-OenkoBoi (Qpakiuu. bonbiiee



KOJIMYECTBO BHOCHMOTO XMEJSl CHIDKA€T CKOPOCTh KHCJIOTO HAKOIUJICHHS
BCJIE/ICTBUE KOMIUIEKCHOTO OaKTepHOCTaTUYECKOro IEHCTBUS €ro Ha MHK-
podIopy 3aKBACKH, YTUHSSA MPOIOKUTEILHOCT €€ CO3PEBaHUS.

[Ipumenenne  rugponu3aTa B KAuecTBE  CaXapOCOIECPIKAIIETO
KOMITOHEHTA MPU BHIBEJECHUU CaMOCOPOKEHHBIX 3aKBACOK 1E€JIECO00pa3HO s
YIyUIIEHHUs] XJIEOOMEKapHbIX CBOWCTB MYKH C OTKJIOHEHUSIMH OT HOpPM
(moHMKXEHHas ra3zoo0pasyromias CIIOCOOHOCTB), MOBBIIIEHUS
KauecTBa.XJ1€000YJOUHBIX M3IE€TUN U3 MIIEHUYHON MYKH MEPBOTO M BBICUIETO
cCopTa, B PELENType KOTOPHIX HE MPEAYCMOTPEH caxap, a TakKe MUIIEBOU U
Oouonornueckoil 1meHHocTH. [lo cpaBHEHHIO € TPATUIIMOHHO HCIOJIb3yEeMbIMU
CaxapHbIMU CHUPOIAMH TUAPOIU3AT UMEET Psiji MPEUMYIIECTB: OH TOTOBUTCS U3
noOOYHOTO MPOAYKTa MepepabOTKU 3epHAa amMapaHTa U, KPOME YCBOSEMBIX
YIIEBOAOB, COIEPKHUT MPOJIYKThI TMApOM3a OeiKa, MUHEpaJbHbIE BEIECTBA,
BUTAaMMHBI, OTCYTCTBYIOIIME B Caxapo3e, aKTUBHO aCCUMUIIUPYEMBbIE
CIIOHTaHHOUW MUKpoopoii. BHecenne xmens B BUIE MOPOIIKAa HA CTaIuU
3aBapUBaHUs MO3BOJSET UCKIIOYUTH 3TAMbl IPUTOTOBJICHUSI XMEJIEBOTO OTBapa,
ero OTCTauBaHWUS W (QWIbTPAIMH, M, TEM CaMbIM YCKOPUTh TEXHOJIOTHUIO U

COKpPATUTh NPOAOJDKUTCIbHOCTh TCXHOJIOTHYCCKOI'O IUKJIA.

3.2.2. Pa3zpaboTKa TEXHOJIOTUH CaMOCOPOKEHHBIX MIIEHUYHBIX 3aKBACOK C
IpPUMEHEHUEM THIpOIU3aTa

[IpuroroBieHue 3aKBaCKM B PA3BOJOYHOM IIMKJIC TPOBOJIWIN ITyTEM
CIIOHTAaHHOTO COpakKMBaHUs MUTATEIBLHOW cMecH B TeueHue 22 - 24 4 110
KOHEYHOW KHCIOTHOCTH 10 Tpan. Y MNpPOU3BOJACTBEHHOM ITUKIIE OCBEKCHHUE
3aKBaCKM MPOBOAWIM 4epe3 Kaxable 8 - 12 4 10 JOCTHKEHUs 3aJaHHOU
kuciotTHoctd 10 rpaa. Takum oOpa3oM Mojgyyaiaud XMEJIEBYH 3aKBacKy
(3akBacka 1). MukpoOHOIOTHYECKOe UCCIASAOBAHUE ITOW 3aKBACKU MPOBOIUIN
METOJIOM TPSIMOTO MHKPOCKOMHpOBamusi. B pe3ynbrare ompeneiawid BUI U

YUCII0 OaKTepHil, IPOXKIKEBBIX KIETOK U UX (POPMBI.



IIpyn mopcyeTre MUKPOOPraHM3MOB C IIOMOILIBIO Kamepsl ['opsesa
YCTaHOBJICHO TMpeobyiajaHie IpOXOKEBOM CHOHTAHHOM MHKpPOQIOpHl HaA
MOJIOUHOKHUCIBIMU OakTepusimu. [logbemHas cuiia 3akBacku cocrasisuia 20 - 25
MUH.

Jlia Gosiee aKTUBHOIO Pa3MHOXEHHUSI MOJOYHOKHCIHBIX Oaktepuilt 10 %
BOJBI OT €€ OOIIero KOJIMYECTBA, MIYIIErO0 Ha IPUTOTOBICHUE 3aKBACKH,
3aMEHSIM Ha TAaKOE€ )K€ KOJIMYECTBO MOJIOYHOM CBIBOPOTKH, B PE3YJIbTaTE YETO
IIOJTy4aJI¥ BBICOKOKHCIIOTHYIO XMEJIEBYIO 3aKBACKy (3aKBacka 2).

bpoxxeHnue 3akBacKM B IPOU3BOJCTBEHHOM IMKJIE OCYILIECTBISUIA B
TeueHue §-12 4, mpu 3TOM KUCIOTHOCTH cocTaBisia 10 daxn. [logpemuas cuna
nonydabpukara He npeBbimana 25-30 muH. [lapaticibHO rOTOBUIIM 3aKBacKy,
HE COJepKallylo Xmenb (3akBacka 3). Pa3BomouHBI LUK aHAJIOTUYEH
BBIIIICYKA3aHHBIM i1 3akBacoK 1 m 2. B mpoW3BOJICTBEHHOM IUKJIE 3a 8 4
OpokeHHs B HEW HaKaluBajlaCh KHCIOTHOCTh 24 rpaj, TO €CTh MOJydau
BBICOKOKHMCIIOTHYIO ~ 3aKBacKy,  IOJAbEMHas  cuja  KOTOpoll  Obuia
HEYAOBJIETBOPUTENBHOM - 50-55 MuH (puc. 4.).

B pesynbrare MUKpOOHMOJIOrMYECKOTO HCCIIEIOBAHUS, MPOBEIECHHOTO Iy-
TE€M IpPSIMOTO MUKPOCKOIMPOBAHUS, a TaK K€ MOJIcYeTa KJIETOK B 3aKBacke 2 (¢
TUAPOJIM3AaTOM YIJIEBOJAHO-0EIKOBOM (PpaKIuu, XMEJIeM U MOJIOYHON CHIBOPOT-
KOI1) OOHApYyKEHO MPUCYTCTBHE MOJIOYHOKHUCIIONW MUKPOGIOPHl U €AMHUYHBIE
IpOXOKEBble KJIETKUM. B 3akBacke 3 (C THUAPOIM3ATOM YTIIEBOAHO-OEIKOBOM
dbpakuu ¥ MOJIOYHOM CHIBOPOTKOW) Hapsiy C KOKKOBOW M TAJIOYKOBHIHOM
dbopMaMu  MOJIOUHOKUCIIBIX OakTepuil BCTPEUATUCh HEXKeNaTeNIbHbIE IS
3aKBACKM YKCYCHOKHCIIbIE OaKTEpHH, JU3UPOBAHHBIE KIETKH JAPOXOKEH U
eIMHUYHbIE, MEJIKUE He MOUKYIoIuecs Ipoxoku. Bo Bcex oOpasmax 3akBacok
cnop rpu0oB 0OHAPYKEHO HE OBLIO.

B 3akBackax 2 u 3 omnpenenuiau pogoBYH0 M BHUAOBYH HNPUHAIJICKHOCTb
MOJIOYHOKUCIBIX ~ Oaktepuil. B HHX  yCTaHOBIEHO  NPUCYTCTBUE
roMo(pepMEeHTATUBHBIX OAKTEpUH, a TaKkKe reTepoPepMEHTATUBHBIX OaKTEpUH.

B 3akBacke 2 cOOTHOIIEHHE TOMO- U TeTepOhEePMEHTATUBHBIX MOJIOYHOKUCIBIX



OakTepuil ObUIO TNPUMEPHO OJMHAKOBBHIM, a B 3aKBacke 3 mpeodiamanu

roMo(epMEHTATUBHbIE MOJIOYHOKHCIIBIE OaKTEPUH.

VriaeBonHo-0eIK0Bas
dpaxius amapaHTa

3asapusanue 80-90°C
TUApOMOAyYHb 1:3

Bona
A 4
OxnaxaeHue 3aBapKu
Oynaramun 2500 OcaxapuBaHue B /
BO (0,0007%) TeueHue 3 4acoB
(50-55°C)
v
v v
OcaxapeHHbII OcaxapeHHbI THAPOIN3aT — OcaxapeHHbIi
ruaponuzatr — 35% 35% ruaponuzatr — 35%
+ + +
BoaHo-myuHas BonHo-myuHas cMmech BonHo-myuHas cMech
CMeCh (mpu rugpomonyne 1:1,35) - (pu ruapOMOYIIE

(mpu TugpoMonyIe
1:1,35) -35%

+
[Topomiok mumex
XMeJIst
(0,2% k macce

A 4

Bbpoxenune 8-12 yacoB

|

3akBacka 1

35% c 3amenoit Ha 10% BoBI
Ha MOJIOYHYIO CHIBOPOTKY
+
[Topoiiok mumex xMesns
(0,2% k macce yriieBoJIHO-
OeIKOBOM (hpaKIun)

1:1,35) -35% c 3ameHoii
Ha 10% BoabI Ha
MOJIOYHYIO CBEIBOPOTKY

y

bpoxenune 8-12 yacon

|

3akBacka 2

A 4

bpoxenune 8-12 yacon

|

3akBacka 3

Puc. 4. ®yHKuMOHAJIbHASA cXeMa NMPHUIOTOBJIEHUS CaMOCOPOKEHHBIX

3aKBACOK C NMPUMEHEHHEM 0CAXapeHHOro (pepMEeHTATHBHOIO THAPOJIU3ATa

U3 yIJIeBOAHO-0eJKOBOM QpaKkunu aMapaHTa.

3.3. Oco0eHHOCTH MPUTOTOBJIEHUH XJ1e0a HA caMOCOPOKEHHbIX MIIEHUY-

HBIX 3aKBaCKax M UX BJIMAHHUC HA MHKpOﬁI/IOJIOFI/I‘-IeCKyIO yCTOﬁ‘IHBOCTb

roToBoro Nnpoaykra nnpu XxpaH€¢Huu

Hamu mipoBeneHbl ucciaeaoBanus HO pa3paboTKe crocoda MpUroTOBICHUS

O€3IPOXIKEBOTO  MIIIEHUYHOIO  XJjeba

«3a0aBHBIN

na caMoCOpOXKEHHBIX



NIICHUYHBIX 3aKBaCKaxX U 00€CIeYeHHs €r0 MUKPOOHOIOTrHYeCKONH COXPAHHOCTH
IIPU XPaHEHUHU.

OueHeHa BO3MOMKHOCTh MPUMEHEHHUS CaMOCOPOXEHHBIX 3aKBACOK K
OPUTOTOBJICHUM TecTa [0 peuentype xiaeda Oenoro u3 xjeOomexkapHOH
MIIIEHUYHOM MYKH | copra.

3amec TecTa OCYIIECTBIISUIA HAa JTaOOPATOPHON TECTOMECHIIBHOM MallluHE
B TeueHne S5 wmuH. [locne kparkoBpemeHHOW oTiexkku (30 MuH) TecTo
pa3fenblBAIM M HAIPaBIBUIA HA PACCTOWKY, MPU 3TOM MPOAOJIKUTEIBHOCTD
PACCTOMKM TECTOBBIX 3arOTOBOK C BBICOKOKHCIIOTHON OECXMEIEeBOM 3aKBACKOM
yBEIMYMBAIACh BABOE. [locie BBINEYKH IOTOBBIE W3JEIUS OLEHUBAIU 10

OpPTraHOJICITHYCCKUM U (PU3NKO-XUMHUYSCKUM ToKa3aTessM (Tadi.21).

Tabnuna 21
IlokazaTenu kauecTBa TOTOBBIX U3ICITUN
HaunmenoBanue KonTposn X11e0, MpUTroTOBJICHHBIM Ha 3aKBaCKe
rokKazaTtesiei XMeneBou Bricokokuci Bricokokuc
(3akBacka 1) OTHOM JIOTHOM
XMeJIEBOM OeexMeneBon
(3axBacka 2) (3axBacka 3)

Buemnunit BuA: CooTtBeTcTBYyMOIIas XJIe0HOM hopMe, B KOTOPOM MPOU3BO-

dopma JUJIach BBITIEUKA, C HECKOJIBKO BBIMTYKJION KOPKOM, 6e3 60-

KOBBIX BBITIJIIBIBOB

MOBEPXHOCTh ['mankast, 6€3 KpymHBIX TPEIIMH U MOAPHIBOB

BET 30JIOTUCTHIA CsertJio- CserJio- 30JIOTUCTBINA

KOPUYHEBBIA | KOPUYHEBBIN

Cocrosinue

MSKHILIA: [IponieyeHHbIN, HE JIMIIKNN, HE BIQXKHBIM HA OLLYIIb,
IPOINEYEHHOCTD 3JACTHUYHBIN

IpoMec be3 KOMOUYKOB M CJIEI0OB HEIPOMECA

MOPUCTOCTh Pa3zBuras, 6€3 MycToT 1 yIJIOTHEHU




Bkyc CBONCTBEH- boiee BrIpaKeHHBINA BKYC
HBI XJ1€0y
3amnax CBoOiiCTBEH- Xeb 6oJiee apoMaTHBIN
HBIN XJ1e0y
Bmaxuocts, % 44.0 43,5 43,8 44
Kucnornocts, rpan 2,6 2,8 3 3,5
[Topucrocts, % 74 72 74 73
V nenpHbIA 00BEM, 290 300 295 290
cM*/100 T
KpomkoBatocTts, %
yepe3 164 9,0 4,5 2,5 4,6
244 10 5 3 3)
48 u 11 5,2 3,2 5,3
Hamokaemocts, %
yepes 164 26,1 26 24,2 25
244 29,7 28,7 25 28,3
48 u 32,1 30 28,5 31

Jns  w3menuii, BBIpaOATHIBAEMBIX HAa BBICOKOKHETOTHUBIX 3aKBacCKax,
JIOTIYCKAeTCsl TOBBIIIEHWE KHUCIOTHOCTH MAKHIIAa Xxjeba Ha | rpag mo
cpaBHEHHIO ¢ TpeOoBanuem H/I.

Kak BuaHo u3 Tabn. 21, xned, MpUTOTOBIECHHBIA Ha CaMOCOPOKEHHBIX
3aKBAaCKaX, COOTBETCTBOBaJ XxJeOy, TPHUTOTOBICHHOMY TPaIUIIMOHHBIM
crocoboM 1o YHMGUIHMPOBAHHOW perentype xjeba Oeoro W3 MIIeHUYHOU
myku [ copra. Ocoboe BHMMaHWE YIENSUIM TIOKAa3aTeNlIM HAMOKAaeMOCTH H
KPOIIIKOBATOCTH MSIKHIIIA TOTOBBIX M3JCNIUN MPU UX XPAaHEHUU. DTH TTOKa3aTeln
SIBIISIIOTCS KOCBEHHBIMHU XapaKTEPUCTHKAMU Mpoliecca depcTBeHHs xjeba. [lo
JTAHHBIM TabJ1. 4.3, OMBITHBIE TPOOKI UMENTM MEHBITICE 3HAYCHUE KPOIITKOBATOCTH
¥ HaAMOKAaeMOCTH MO CPAaBHEHHUIO C KOHTPOJEM, UYTO MOATBEPXKIAeT UX OoJjee

MCIJICHHOC YCPCTBCHUC. ['oToBBIC M3AENMS HUCCACAOBAIN Ia IMOABCPIKCHHOCTD




uxX TmpoleccaM IuiecHeBenas. [Ipormecchl miuecHeBeHUs Xjeba Ma 3aKBacKax
IPOSIBIISUIMCH 12 CEABMOM J€Hb MOCJIE BBIMEUKH, & KOHTPOJIS HA TPETUH JIEHb.

ITpoBeneHbl HcceIOBaHUS 1O BIUSHUIO CaMOCOPOYKEHHBIX 3aKBacCOK Ha
pa3BuTue OakTepuil. ITH OaKTEpUU BBI3BIBAIOT KapTodeabHyto 0oJie3Hb Xje0a,
[OpaXKAIoOIIyI0 B JKapKUW H BJIAXHBIA NEPHOJ TOAAd 3HAUYUTEIbHBIE OOBEMBI
OPOAYKIMM U3 MIIEHWYHOM MYKH BBICIIETO U nepBoro coprto. KaprodenbHas
00J1€3Hb pacpOCTPaHEHA HE TOJIBKO B I0XKHBIX pailoHaX, HO U B CpellHEH moJoce
Y JTAXKE HEKOTOPBIX CEBEPHBIX parioHax Poccuu.

s mpenoxpaHenust xyeba oT kapTrodenbHON O0e3HH B XyieOoneKapHOi
OPOMBIIIIEHHOCTH  NPUMEHSIOT  OpPraHWYeCKHWe  KHUCJIOTHI,  Ipenaparsl,
IPOMTMOHOBOKHUCIBIE OaKTepUH, YKCYCHOKHCIBIA KalbI[Mi W €ro Mpenapatsl
bakrepuonun OenkoBol mTpuUponbl (MOJUNENTHA), OONagaroNINil aHTHOaK-
TEPUAIBHBIM JIEWCTBUEM IPOTUB MHUKPOOPraHu3MoB. CUHTAIOT, YTO HH3HUH
WHTUOUPYET TMpOopacTaHWe CIOp W ACHCTBYET Ha CaMH CIIOpPBI, CHIDKas HUX
TEPMOYCTONYUBOCTS [ 74].

Tecto rTOTOBMIM Ha CcaMOCOpDOXKEHHBIX 3aKBacKax C OCaxapeHHBIM
THJIPOJIU3aTOM YTJIIEBOAHO-0€IKOBOM (DpakiMy M MOPOIIKOM HIMIIEK XMENs C
WHAYIIMPOBAaHHEM B MYKY CIIOpPOBBIX OakTepwii W3 pacueTa CoOJep)KaHus
Gakrepuit 1*10 criop/r Myku. KOHTpoIbHbIE MPOGHI TOTOBHIIM ¢ MPUMEHEHHEM
XJICOOMIEKApHBIX  TMPECCOBAHHBIX  JpOXkKeil.  BeimeueHHsle  u3genus
MHKYOHMpOBaJIM TPOE CYTOK B IIPOBOKALIMOHHBIX YCIOBUSX U ONPENEIISIIM YUCIIO
CTHIOp BO30YAMTENS IMyTEM MOCEBA MAKHINIA HA MSICOTIETITOHHBIH arap.

Pesynbratel uccienoBaHuil, NpeaCTaBiCHHbIE B TalOJ. 22, MO3BOJISIOT
CleNaTh 3aKJIIOYEHUE O TOM, YTO IPHUMEHEHUE CaMOCOPOYKEHHBIX 3aKBACOK
3aMeJIsIeT pa3BUTHE BO30YIUTENS «KapTo(heabHONU OOJIE3HUY.

Ta0Omuna 22

CopeprkaHue CIIOPOBBIX OAKTEPUid B ONBITHBIX, 1 KOHTPOJIBHBIX MpoOax

X7e0, mpUroToBICHHBIN Ma Yucno cnopoBbIxX NHrnoupyromuii

CaMOCOPOKEUTION 3aKBaCKe Oakrtepuii B 1 r xyieba s dekr

KOHTPOJIb OTIBIT (KOHTPOJIL/OTIBIT)




3axBacka 1 6,5%10" 3,3x 10’ 1,97
3akBacka 2 10, 1x10° 64,4

3akBacka 3 1x10° 65

XiieO, BBIIEUYCHHBIM Ha XMEJIEBOM 3akBacke 1 o00dagaial MEHBIICH
YCTOMYMBOCTBIO K BO30YIUTENSIM KapTo(henbHON 00JIe3HH, TaK KaK KOJIMYECTBO
MOJIOYHOKHUCJIBIX OaKTEpUd B HEM MEHbIIE H3-3a MPUCYTCTBUSI JUKUX BUIOB
IpoxcoKei. Xmed Ha XMEJeBOM 3aKBAacKe 2 M BBICOKOKHCIOTHOW OeeXMelCBOM
3aKBacke 3 cojepxkan crnop 0akrepuit B 64,4 u 65 pa3 MeHbIlIe COOTBETCTBEHHO,
YeM KOHTPOJb. DTO MOXXHO OOBSICHUTH BBICOKMM COJEPKAHUEM B 3aKBACKax
MOJIOYHOKHUCIIBIX OAKTEPHIA.

Crnenuguyeckue CBOMCTBA IPOIYKTOB KU3ZHEACATEIbHOCTU
MOJIOYHOKHUCIIBIX OaKTEpHUil MPOSIBISUIUCH U TIPU XPAHEHUH BBITICUYEHHOTO XJiela:
OBLIIM MPOBEACHBI UCIIBITAHUS B XOJI€ KOTOPBIX JJOMTHKU Hape3aHHOro xjeda u3
NIIeHUYHOU MyKH | copTa, BRIIIEYEHHOTO Ha 3aKBacKe U 0€3 Hee CTEPUIIN30BaIH
B vamkax [letpu u 3apaxanu cnopamu Bo30yauTens «kapTodeabHol 00JIe3HI
B koHmentpaunx 10" crop/r m3menmsi. [Tocne nuky6armu ux npu + 37 °C u
OTHOCUTENbHON BiaxHoctu 80 % B TeueHue 5 cyT mpusHaku OOJE3HH B
KOHTPOJILHOM TTpo0€ BBISBJICHBI uepe3 16 4, a B ONBITHOM - CITyCTs 48 u.

B pe3ynbrare mNpoOBEAEHHBIX MCCIEIOBAaHUN IOKa3aHa BO3MOYKHOCTh
NPUMEHEHUsST TOPOIIKA IIWINEK XMeJs, YIJIEBOJAHO-OCIKOBOW  (pakiuu
amMapaHTa ¥ MOJIOYHOM CBIBOPOTKM [IJIsl TOJY4YeHUs Oe3qpOoxKEBOTO
NIIEHWYHOro xjeba Ha CaMOCOpPOKEHHBIX 3aKBackax M oOecredeHus
MOBBIIIEHHONW MUKPOOHOJIOTUYECKON COXPAHHOCTH €T0 MPU XPAHCHUH.

3.4. AnmapatypHO-TEeXHOJOTUYECKasi CXeMa IPUTOTOBJICHHS TeCTa
Ha CaMOCOPO’KEHHBIX MIIIEHUYHBIX 3aKBacKax

[TpuHIMNIManbHas anmnapaTypro-TeXHOJIOTHYECKas CXeMa MPUTrOTOBICHUS

TECTa Ha CaMOCOPOKEHHBIX 3aKBackax Uil xjieba «3abaBHbI) MpHUBEIEHA Ha

puc.5.
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Puc.5. AnnaparypHo-TexXHOJIOTHYECKasi CXeMa NMPHUIOTOBJIEHUSI TeCcTa

Ha CﬂMOCﬁpO)KeHHI)IX NNIICHUYIHbIX 3aKBaCKax:

1- 6auox sodoconenoocomosumenvruiil LII12-X/JU ; 2- 003amop colnyuux KOMNOHEHmMos
L12- X][2-A; 3- Muxpoodozamopul OJisi XMeNe8020 NOPOUIKA U (hepMEeHMHO20 npenapama
@yneamun 2500 BG; 4- 3asapounasn mawuna X3-2M-2300; 5- nacoc XHJI-300 ona
nepekavueanus NUMamebHol cmecu u 3akeacku, 6- coopuux MB-500 ¢ mewankoti, 7-
pacxoonwiii yan, 8, 9, 10 - nanoprvie bauxu 011 XO00HOL, 20psiyeli 800bl U CONEB020
pacmeopa coomeemcmeerno, 11- mecmomecunvran mawuna [12-XT2-U; 12- konesetiep 015
opooicenuss mecma LI12-XBB; 13-0exceonpoxudvieamens

[Ipoliecc TPUTrOTOBIEHMS 3aKBACKM BKJIIOYAET CIEAYIOIIUE CTaJHH:
3aBapUBAHKE YIICBOIHO-0CIKOBOM (pakiuy BOoii ¢ Temmeparypoii 80 — 90°C:;
oxnaxaeHne 3aapkn g0 50 — 55°C, ocaxapuBaHme 3aBapKé (DEPMEHTHBIM
npenapatoM @ynramun 2500 BG B Teuenue 3 4; oXJaxXIEHUE OCAXapeHHOTO
rugponnsara 10 Temmeparypsl 30-32°C n BHeCEHHE B HEro MOPOIIKA LIHIIEK
xmenst B kommuectBe 0,2 % K Macce YrieBOAHO-OENKOBOW — (Ppakiuu;
no0aBlIeHHE K OcaxapenmnoMy THAPOJIU3aTy BOAHO- MYYHOM CMecH
(runpomonyne 1:1,35) B cootHomienun 35:65, cOpakuBaHHUE TOJYYECHHON
IMATATEILHON CMECH 10 KOHEYHOU KUCIJIOTHOCTH 1.

VYrneBonHo-0enkoBast  ¢Gpakums TOCTyNMaeT B JI03aTOP  CHIMYYHX
koMmrnoHeHTOB I12-X/[2-A (1103.2), OTKya 103UpyeTcsl B 3aBAPOYHYIO MaIIUHY
X3-2M-300 (mo3. 4). Croma xe u3 0adka BOAOCOJICIOArOoTOBHTENbIOTO 1112-

XU (mo3. 1) momaercs Boxa temmeparypoii 80 - 90 °C B coorHomenunu 1:3;



cMmech TaTenbHo nepemermbaerca. [lomyuennas 0-12 rpaa; or6op roToBoro
nosygabpukara. TOMOT€HHas 3aBapeHHAsi Macca OXJIaXKIaeTcs A0 TeMIlepaTyphl
50 — 55°C mociie 4ero B Hee MHKPOZ03aTOPOM (I103. 3) BHOCHTCS (hDepMEHTHbIIT
npenapatr @Oynramun 2500 BG B komuuecte 0,0007 % k Macce yrieBOJHO-
OenkoBol (pakuuu B 3aBapke. OcaxapuBaHUC 3aBapKu OCYIIECTBISETCS B
3aBapoyHOil MamuHe. [lo OKOHuUaHMM Tmpollecca OcaxapHBaHUS THUIPOIU3AT
oxaxgaercs 10 temmeparypst 30 — 32°C, B Hero BHOCHTCS MOPOLIOK LIMIIEK
XMeJsl U3 MuKpozo3aTopa (mo3. 3) U oH mepekaunBaeTcs Hacocom XHJI-300
(mo3.5) B cOoopuuk MB-500 (mo3. 6) ¢ memankoi. Croaa ke MO JIpyroMmy
TpyOONIPOBOZy JO3UPYETCs] BBOAHO-MYy4YHasi CMeCh. BbIOpokeHHass 10
kuciaotHoctd 10 rpan mmieHuyHas 3akBacka B koiaumdectBe S0 %
NepeKauYnBaETCs B PACXOAHBIN UaH (1M03. 7), OTKy/Ja pacXoyeTcs Ha 3aMecC TecTa
BMECTE C JPYTMMU PEUENTYPHBIMU KOMIIOHEHTAMH B TECTOMECUJIbHYIO MAILIUHY
(mo3.11). TecTto OpoaAUT B KOJIBIIEBOM JEKEBOM KOHBelepe (1mo3. 12) B TeueHue
30 - 90 muH, TIOCIIe Yero JaeKeonpoKuapIBaTeneM (1o3. 13) HanmpasisieTcs B BO-

POHKY JEJIUTEIS.

BriBoasb! no riiase |11



I'JIABA IV. TIPUMEHEHME TEKCTYPUPOBAHHO KOMITO3ULIMU 13
VYTJIEBOJJHO-BEEJIKOBOM ®PAKIIMN AMAPAHTA, KPVIIbI SUMEHS U
I'OPOXA
4.1. ITomy4yeHne TEKCTypUPOBAHHON KOMIIO3HUITUN U3 YTIIEBOTHO-0EITKOBOM
dbpakuuu amapaHTa, KpyIbl sYMeHs U Topoxa. VccnenoBanue e€ cocrana,
OMOJOTMYECKON IIEHHOCTH U (DYHKIIMOHAJIBHBIX CBOWMCTB

B nacrosimiee BpeMs mpu nepepaboTKe CeIbCKOXO03HCTBEHHOTO ChIPhsI BCE
OoJblIee BHUMAHHUE YIEISETCS HETPAAUIIMOHHBIM KYJIbTypaM, OTIUYAIOUIUMCS
0 BBICHICH OWOJIOrMYECKON IIEHHOCTBIO U YCBOSIEMOCTHIO IHTATEIbHBIX
BEIIECTB - OEJIKOB, YIJI€BOJOB, BATAMHUHOB, MUHEPAJIbHBIX BEILECTB, MUIIEBHIX
BOJIOKOH [55,56,66]. IlpuMeHEHnEe HOBBIX BHUIOB ChIPbS MPHU IMPOU3BOJICTBE
xjeba u XxJIeOO0OYyIOYHBIX M3ICIMH OCHOBAaHO Ha M3YYCHUH BIMSIHUS
KOMIIOHEHTOB, BXOJSIIHMX B COCTAB ChIPbsl, HA CTPYKTYPHBIE DJIEMEHTHI MYKH,
CBOMCTBA TECTa M KAYECTBO TOTOBOM MPOTYKIIMH.

OpHuM U3 myTel MOBBIIICHHUS] OMOJOTHYECKON IIEHHOCTH XJ1e000yI0UHbBIX
u3ienuil U obecrieueHHs] (PYHKIIMOHAIBHBIX CBOWCTB SIBJISETCS MPUMEHEHUE
CHEIHAIbHO COCTaBJICHHBIX CMeced U3 KpYMSHBIX M O00OBBIX KYJIbTYD,
MOJBEPTrHYTHIX TEPMOIUIACTHUYECKON HkcTpy3un [14]. K goctymHomMy u
JIEHIEBOMY CBIPBIO, BBITOJHO OTJIMYAIOIIEMYCS OT TPAJUIMOHHBIX 3€PHOBBIX
COJIEp’)KaHUEM MUTATENbHBIX BELIECTB, OTHOCUTCS  YIJIEBOJHO-OENKOBas
dbpakiuu amapanrta (25 %), kpyna sumens (65 %) u kpyna ropoxa (10 %) [6,
60,67,68]. IlpuHsAiTOE COOTHOIIEHHE OOECIEYUBAET HEBBICOKYIO CTOMMOCTH
CMECH TIPH €€ YJIy4IIEHHOW OMOJOTHYEeCKON IEHHOCTH.

[locne  TmiarenpbHOrO  NEpPEMENIMBAaHUS  KOMIIOHEHTOB  CMECh
oOpabaTpiBaJii Ha MPOMBIIUIEHHOM J3KcTpyaepe KM3-2VY npu Temmeparype
BHYTpH IIHEKOBOil kKamepsl - 150-160 °C, ua Beixome - 125-125 °C; muamerp
BBIXOJHBIX OTBEPCTHM MaTpulbl - 11 MM. OKCTpyAMpOBaHHYH Maccy
U3MENIbYaIl M IOJy4YaJId TEKCTYPUPOBAHIIYI0 KOMIIO3MIMIO YJIYyYIIEHHOTO

cocraBa (Ta0. 23).
Tabum. 23



CocTaB MykH nieHHYHOM xyedonexkapHoii Il copra u KOMIOHEHTOB

cMecu
KomMmnoneHTsl Conepxxanue, % CB, %
Myka nme- YrieBogHo- | Kpyna Kpyna [Tekctypupo
HUYHAsT XJie- ~ OenmkoBas | SYMEHS | TOpoxa [BaHHAs KOM-
OornexapHast dbpakius MTO3UIIHS
Il copta aMapaHTa
benok 11,7 15,8 11,9 20,5 15,9
Kup 1,8 0,9 2,4 2,0 1,9
Kpaxman 69,9 62,1 63,7 50,4 54,8
Kiretuatka 0,6 2,6 4.3 5,7 3,4
MoHo- u aucaxapa 0,9 2.4 1,3 4.6 8,1
3ona 1,1 1,7 2,4 2,8 1,9

B ponm 0cHOBHOTO KOMITOHEHTA KOMITO3HITMH, OKAa3bIBAIOIIETO BIMSHAE HA
ycyioBHsl €€ 00pabOTKM M KaueCTBO, BBICTYIIAET Kpaxmal.

K. Maiisp BmepBble MOKazaJ, YTO KpaxMall HE SIBISETCS XUMHUYECKU
WHIUBUYyaJIbHBIM BEIIECTBOM, a COCTOMT W3 JBYX (pakmwii: aMuiio3bl U
amusioniektuHa [13,62]. O6a monucaxapuaa kpaxmaia B 3HaUUTEIbHON CTENEHU
OTJIMYAIOTCA HE TOJBKO CTPYKTYpOM, HO M MOJEKYJISIPHOW Maccod. AMMUIIO3a U
aMUJIONIEKTUH B KpaxmaJje 4Yalle BCero HaxoasTcs B cooTHoiuenuu 3:1 [73]. B
X0Jle TEPMUYECKOM OOpabOTKM MPOUCXOAUT pPa3pylUIEHUE KPUCTAILTMYECKOM
CTPYKTYpPHI 3€peH Kpaxmalia ¢ 00pa3oBaHHUEM CTPYKTYpPbl aMOP(HOTO BEIIECTBA.

Tepmuueckass ©1 MexaHuyeckas oOpaboTKa Kpaxmaia 3epHOBOM CMECH He
TOJIBKO pPa3pyllaeT CTPYKTYpy €ro 3epHa, MO W MPUBOJUT K ACCTPYKIMH
OONBIIMX MOJIEKYJT TOJIMCAXapPHUIOB KpaxMmaja, 4YTO CYIIECTBEHHO H3MEHSET
PEOJIOTMYECKUE CBOMCTBAa KpaxXMallbHBIX KJEHCTepoB. 3epHa Kpaxmana He
pacTBOpuUMeil B XOJOAHOW Boje, He HalOyxawT, HO copoupyroT Boay 1
UJpOTEPMHUYECKass 0OpabOTKa BBI3BIBACT pPa3phIB MOJICKYJSIPHBIX CBS3€H B

3epHax, 4YTO MPUBOAUT K THApATallud MojucaxapunoB. KpymnHble 3epHa




KpaxMaJla KJIeueTepu3yroTcs nepsiMu. [Ipu knencreprsanuy B ONpeneneHHON
CTENEHU NPOUCXOJIUT AECTPYKLHMS MOJUCAXapHAHBIX LeHeH. llpu ropsuei
OKCTPY3UH HAOJIOJAETCS NEKCTPUHM3ALMS KpaxMmana (O 4eM CBUIETEIbCTBYET
peakius ¢ Hoa0M).

OKCTpy3UOHHass 00paboTka CMECHM HPUBOJUT K 3HAUYUTEIBHOMY
BO3pPAaCTaHUIO YCBOSIEMOCTH IIOJYYEHHOIO MPOAYKTAa, B IEPBYKD OYEpElb
Kpaxmalia, \3MEHEHHUIO €ro CBOMCTB U, B KOHEYHOM CUETe K €ro MOAU(PUKAIUH.
Taxxe npoucxoaT riyOoKue U3MEHEHHs B OEJIKOBOM KoMmIulekce. B mpomecce
AKCTPYIUPOBAHUS HA OCITKU 3€PHOBOM CMECH JICUCTBYIOT OJTHOBPEMEHHO IIEJIbIN
psia (akTOpoB, BBI3BIBAIOIIMX HX JCHATYPALMIO: MEXAaHUUYECKHE HAMPSIKEHHS
caBura M cxarusa, Temwno.  JleHarypamuss — OpeiacTaBiser  coOou
BHYTPHMOJIEKYJISIPHOE SIBJICHHE, XapaKTEPHU3YIOIIEeeCs buznueckoit
MEPETPYNIIUPOBKON  BHYTPEHHMX  cBszel.  [Ipoucxomutr  HapylieHue
YHOPSAJOYEHHOCTH  BHYTPEHHErO0  CTPOEHUS  MOJIEKYJbl, KOJIMYECTBEHHO
XapakTepu3yemMoe HM3MEHEHHEM  (PHU3UKO-XUMUYECKHUX  CBOMCTB  OEJIKOB
(pacTBOPUMOCTH, CHOCOOHOCTH K THIpaTalluy, BI3KOCTU PACTBOPOB, U JIp). DTO
SBJICHUE OOYCJIOBJICHO HAJIWYHMEM B MOJIeKyjle Oellika OOJbIIOro Yucia
HEMpouHbIX cBsize. Ilpu neHarypanuu XUMHYECKHMH COCTaB OEIKOB HeE
MEHAETCS. JKCTpy3uOHHass 00paboTka OEIKOB JTaHHOM CMECH IOBBILIAET €€
OMOJIOTMYECKYIO IEHHOCTh U yJy4YlIaeT COXPaHsEMOCTb, TaK KaK MPOUCXOIUT
YacTUYHAsT U3 aKTUBaLMs (DEPMEHTOB, YXYIIIAIONIMX BKYC M TOHMKAIOIMIMX
Ka4ueCcTBO MPOJIyKTa npu xpaHenuw [70].

Kpome OCHOBHBIX KOMIIOHEHTOB (Kpaxmana, Oenlka) B KOMIIO3UIIUU
coJlep KaTcsl JKUpPBI, KJIET4aTKa, MUHEpajbHbIe BellecTBa, (EpMEHTHI, caxapa.
O¢ddexTsl KOMIIOHEHTOB NPU IKCTPY3UHM KOMOWMHUPYIOTCS, OO, yCHIIMBasd,
anb0 ocnadiisast APYT Apyra, HO HE SIBJSIOTCS ONPEIESIONMMU B U3BMEHEHUSIX
(U3UKO-XMMHUYECKUX CBOMCTB OCHOBHBIX KOMIIOHEHTOB.

4.2. llpuMeHeHUe TEKCTYPUPOBAHHONH KOMIIO3UIIUM B Ka4yeCcTBe KOMIIO-
HEHTA NUTATEJIbHOH CMeCH B TeXHOJIOTHHM KUJAKHX XJIeOONmeKapHbIX

APOKKen



Jlnst  TpUTOTOBJNEHHWS]  NIIEHUYHOTO  TECTa Ha  XJIEOOTEKapHBIX
NPEANPUATUSIX HAPSATY C IPECCOBAHHBIMU JPOXKKAMHU MIIA BMECTO HUX IIHPOKO
OPUMEHSIOTCS  KUAKUAE JIPOXOKM - moinypaOpukaT, TOJy4aeMblid IO
palMOHAIBHON CXeMe, TMpeayCMaTpUBArOIIe cOpakuBaHWE BOIHO-MYYHOU
0CaxapeHHON 3aBapKu TEPMOQPUIBHBIMH MOJOYHO-KUCIBIMU OaKTepUIMH C
NOCJIEAYIONMM MPUMEHEHHEM B KauecTBe NHUTATeIbHOW CMecH A
pPa3MHOXKEHUS B HEH IPOIKKEBBIX KICTOK [2, 64].

B mpormecce BOCHpOM3BOACTBA  KUIAKUX  JAPOAKKEH  HEOOXOJAMMO
obecrieunBaTh AaKTUBHOE PA3MHOKEHHUE MOJIOYHOKHUCIBIX OakTepuii mpu
3aKBAlIMBAHUM OCaXapeHHOW 3aBapKd M JPOAKKEBBIX KIETOK MPHU OCBEKECHUU
TOTOBOTO OUOJOTUYECKOTO pazpeixiutTens. HopMmanbHOe (YyHKIIMOHUPOBAHUE
KJIETOK, TO €CThb OOMEH BEIIeCTB, POCT, PA3MHOXXEHHE 3aBUCUT OT COCTaBa
NUTATEIBLHOM CMECH: COJIEpKaHUsl YCBOSIEMBIX YIJIEBOJIOB, a30Ta, BUTAMHUHOB,
MHUKPO- U MakpodjaeMeHToB. Hamnune HeoOX0UMbIX UICTOUHUKOB TTUTAHUS JIJIs
JIPOXOKEH - BaKHBIM (PakTop, ONMpeAcISIOMUA UX (PU3NUECKOE COCTOSHHE,
OMOXMMHUYECKHE U TeXHOJOTHYeCKue cBoicTBa [10].

Ha npuroroBiieHHe XKUIKUX APOXKKEH PACXOAYETCS OCHOBHOE ChIPhE
XJIEOOMEeKapHOTO MPOM3BOACTBA - MYKa, YTO OTPHUIIATENIBHO CKa3bIBAETCS Ha
SKOHOMHMYECKHUX TMOKazaTeJsiX NpeAnpustus. MyKy MOXHO 3aMEHHUTH
KOMITO3UIIMEH WHTPEUEHTOB M3 3€PHOBBIX M 0000BBIX KynbTyp [36]. Cpenn
HUX 0c0o00€ BHHUMAaHME HEOOXOAUMO  YIEIUTh  AKCTPYIUPOBAHHBIM
KOMITO3UIIMSIM M3 HETPAJAUIIMOHHOTO 3€pHa U TIPOYKTOB €T0 epepadoTKu.

Hamu wuccrienoBana BO3MOXKHOCTh MPUMEHEHHUSI TEKCTypUPOBAMHOMN
KOMITO3UILIMM U3 YTJIEBOAHO-0EIKOBOM (Ppakiuu amapaHTa, KpYIbl SUMEHS U
ropoxa, B TEXHOJIOTHH XUJKUX XJIEOOMEKAPHBIX IPOXIKEH C IENbI0 3aMEHBI
MYKH TIIEHUYHON XJICOOMEKApHOM, YIYYIICHUS HX OWOTEXHOJIOTHYECKUX

CBOMCTB M IIOKa3aTeJIel KauecTBa TOTOBOIO Xjeoa.

4.2.1. Onpepnenenvie BIUSHUS TCKCTYPUPOBAHUON KOMIIO3UIIMU Ha

OMOTEXHOJIOTHYECKUE CBOMCTBA KUAKUX XJIEOOMEKaAPHBIX IPOXKIKEH



[Iporiecc  MPUTrOTOBIEHUS KUAKUX  XJIEOOMEKapHBIX  JPOXOKEH B
KOHTPOJILHOM OINbITE (BapuaHT 1) BKIIOYAN CIEAYIOIIME OCHOBHBIE CTaUU:
MIPUTOTOBJICHUE MYYHOM 3aBapKu W3 MYKH MIIIEHUYHOU XxjedonekapHoi Il copra
U €€ OCaxapuBaHWE; 3aKBAalIMBAaHHE OXJIAXKJICHHONM OCaXxapeHHOW 3aBapKH
TEPMOPWIbHBIMU ~ MOJIOYHOKHUCIIBIMA  OaKTEpHsIMU;  KYJIbTUBUPOBAHHE
JPOOKEBBIX KJIETOK Ha pa30aBJICHHOM 3aKBallleHHON 3aBapKe.

[Ipu pa3paboTke HOBOW TEXHOJOTHUU KUAKUX XJIEOOMEKAPHBIX IPOXOKEH
MYKY MIIEHUYHYIO XJjieOornekapHyo |l copra moJHOCTBIO MCKITIOYATH, 3aMEHSIS
ee TEKCTYPUPOBAHHOU KOMITO3UIIMEN (BapuaHT 2). YuursiBas
TEPMOBIArooOpabOTKy CMECH, CTaJIMs 3aBapUBaHUsI YNPaA3IHAIACh, TaK KaK BO
BpeMsl DJKCTPY3UM TMPOUCXOAAT U3MEHEHUs] B YIJIEBOJHOM U OEIKOBOM
KOMIUIEKCaX  KOMIIOHEHTOB  cMmech. Kpaxman — KIehcrepusyercs H
JNEKCTPUHUPYETCS, YTO  3HAYWUTEIIbHO  NOBBIIIAET €r0  aTaKyCMOCTb
aMUJIONUTUYECKUMU (pepMeHTamMu. B pesynpraTe yXe B camMOM Hayale
OocaxapuBaHMsS MaccoBas OIS COpaXKMBAa€MbIX JPOXKKEBBHIMU  KIIETKAMH
Caxapos BbllIe U coctaBigeT 1,7 % npotus 0,4 % B KOHTpOJIE.

N3 TekcTypupOBaHHON KOMIIO3UIIMM M BOJAbBl B COOTHouieHuun 1:4
FOTOBWJIM BOJIHYIO CMECh C Temrieparypod 63 - 65 °C u ocaxapHBaiau €€
He(EepMEHTUPOBAHHBIM TPUTHKAJIECBBIM COJOJOM. [Ipy aMHJIOIUTHYECKOM
aKTUBHOCTU 36 e/1/T, ocaxapuBaroIeld U IeKCTPUHOIUTHIECKON CIIOCOOHOCTH -
40 u 46 en/r cooTBETCTBEHHO J03upoBKa ero coctaBwmwia 0,5-1 % k macce CB
KOMIO3HUIIUH.

B xonTponpHON mpobe ansi oeaxapuBaHHWsS MYYHOUN 3aBapKu MPUMEHSIIH
HeepmenTupoBanubiii pxkaHout conon (I'OCT 29272 - 92), karanutudeckas
aKTUBHOCTh KOTOporo Obuta Hmke u coctaBimsia 20, 38 u 36 enr
COOTBETCTBEHHO, IOATOMY €r0 BHOCWJIM B JO3UPOBKE 1-2 % K Macce MykKu B
3aBapkKe.

[TpoaoKUTENTBHOCTh OCaXapuBaHUS U B KOHTPOJIE, U B ONbITE - 1,5 4.

B omnbITHOI npobe mocie oeaxapyBaHUs MUTATEIbHYI0 CMECh OXJIAXAAIIN

0 .
10 28-32°C, UCKIIIOUMB CTAIWIO0 3aKBalIMBaHWs. VICKIIIOUEHHE ATOW omneparuu



CTaJI0O BO3MOXHBIM Onarogapss oOOIIed KHUCIOTHOCTH TEKCTYPUPOBAHHOM
komno3uiu - 10- 12 rpax. [IpuroroBrneHHass U3 Hee ocaxapeHHas BOAHAs
CMECh HE HYKJAeTCs B 3aKBalllUBaHUHM, TaK KaK €€ KHUCJIOTHOCTh SIBIISETCS
ONTHUMAJILHOW N7l Pa3MHOKEHUS U UUTHOUPYIONIEH A TUKOH MUKPOQIOPHI,
pPa3BUTHE KOTOPOW BO3MOXKHO MPU KYJIbTUBUPOBAHUM KYJIBTYPHBIX JPOXKIKEBBIX
KJIETOK.

Jlis HakoruieHus OMoMacchl JAPOXIKEBBIX KIETOK Ha 2 4yacTH o0bema
NUTATEIbHOM CMECH BHOCHUIM | 4YacTh TOTOBBIX JKHAKUX XJI€OOMEKapHbIX
JIPOACKEN, B3ATBIX C MPOHM3BOACTBA. KyInbTUBHpOBAHME APOMKKEBBIX KIIETOK
ocytecTBsuy npu Temmeparype 30-32°C B teuenue 4-5 u.

JlanpHeliliee yBeaudeHHEe OO0beMa KUAKUX XJICOOMEKapHBIX APOXKKEH
JOCTUTANIH, 100aBIIsisl Kaxaple 3-4 4 paBHbIE 00beMbl MUTATEILHON CMECH 0
KOJIMYECTBA, HEOOXOAMMOro mpou3BOJACTBY. (O TOTOBHOCTU  KHJAKHUX
XJIeOOTEeKapHBIX APOXOKeW cyawtd mo obmei kuciaotHoctu (10-11 rpax) u
noabeMHou cusie (20-22 MuH).

B mnponecce mosiydeHUs: OMOJOTMYECKOrO Pa3phIXJIUTENS ONpPeaesiu
IUHAMHUKY UW3MEHeHus penyuupyromux CaxapoB 1O  CTagusiM  €ro
PUTOTOBJICHHU.

C BHeceHHEM B NUTATEJbHBbIE CMECU JPOMKKEBBIX KIETOK HAOIIOJAETCs
nporecc cOpaXMBaHUS YIIEBOJOB, MIPU 3TOM K KOHITY OpOXKEHHUS CoJAep:KaHHe
UX B )KUAKUX APOAGKAX, MPUTOTOBIEHHBIX IO MOAUPHUIIMPOBAHHON TEXHOJIOTHUU
Bce-Taku BhIme - 3% mpotuB 1,4 % B KoHTposibHOU TipoOe. CremoBaTeNnbHO,
JIPOXKKEBBIE KJIETKU B KUJIKUX XJICOOMEKAPHBIX JPOXKKAX, TPUTOTOBICHHBIX I1a
MOAUDUITUPOBAHHON CMECH HaxXoIaTcs B Oojiee OJaromnpusiTHBIX YCIOBHSX U
M03TOMY CIIOCOOHBI IPOSIBIISTH AKTUBHYIO JKU3HEIEATEIHHOCTh B TECTE.

Poct, pa3BuTHe U pa3sMHOXEHHUE JIPOXOKEH HEBO3MOXKHO 03 OEJIKOBBIX
BEILECTB, IOATOMY IMHUTATEIbHAs CMECh JOJDKHA COJEpXKaTb HEOOXO0IMMOe
KOJIMYECTBO a30TUCTHIX COCAMHEHU.

Hakomyienue BOZOpacTBOPUMOro a3oTa MPOUCXOJUT B  MPOIECCE

oeaxapuBaHus nueHnyHou 3aBapku ¢ 0,06 % no 0,31 % u c 0,11 % no 0,43 % B



BOJHOM CMECH C TEKCTYpUpOBaHHOW Kommo3unuer. C BHECEHHEM B
NUTATENbHYI0 CMECh JIPOXIKEBBIX KJIETOK IMPOUCXOJUT €ro YMEHBIIECHHE, U
nepea oTOOpPOM T'OTOBBIX JKUJKHUX JPOXIKEH €ro Cofep:KaHue B OMBITHOM IpoOe
coctasuio 0,17 % nportus 0,15 % B KOHTpOIE.

Takum oOpa3zom, MOAMQPUIIMPOBAHHAS C MOMOIIBIO TEKCTYPUPOBAHHOMN
KOMIIO3UIIMM  TIUTaTelIbHAs Cpella JKUJIKUX  XJIEOOMEKapHBIX  JIPOXKKEH
OTJIMYAETCS YIYUIICHHBIM COCTABOM U COJEPKUT HEOOXOAMMBIE 3JIEMEHTHI JIJIst
KyJIbTUBUPOBAaHUS MHUKPOOPTaHM3MOB B KOJMYECTBE, OOCCHEUYMBAIOIIEM HX
Pa3MHOXEHUE U BBICOKYIO AKTUBHOCTb.

[Toxazarenu kauecTBa )KUJIKHUX JAPOKIKEH MpUBEIEHBI B Ta0I. 24,

Tabnuua 24
[Toxazarenu BapuaHThl IpUTrOTOBIICHUSI JKUTKAX
XJIeOOTIEKAPHBIX JAPOIKKEH

1 (KOHTPOJIB) 2 (ormbIT)
Temmnepartypa, °C 32,0 32,0
Bmaxuocts, % 83,3 84,2
Kucnornocts, rpan 9,4 10,9
[TogpéMHas cuiia 1o WIAPUKY, MUH 24-26 18-20
Yucno KIETOK, M U/T 151,0 172,0
Hucio MepTBBIX KIIETOK, % K 4,1 2,7
o01meMy 9nciry
Yucio KIETOK ¢ TIUKOreHoMm, % k 78,0 83,0
ob1emMy uuciy
Huciio noyKyromuxcst KIeTok, % 25,8

Kak Bumno w3 T1abn. 24, xugkue XJeOOMEKapHbIE —APOXIKH,
NPUTOTOBJICHHBIE HA OCHOBE TEKCTYPHPOBAHHON KOMITO3UIIUH, UMENH JTy4Ilue
OMOTEXHOJIOTMUCCKHE  CBOMCTBA 1O  CpPaBHEHUI0O € JPOXIKaMH,

IMPHUTOTOBJICHHBIMH 110 HpHHﬂTOﬁ TCXHOJIOT'HH.



[IpoBeneHHbIE UCCJIEI0BAHMS MOATBEPIUIIN TEOPETUYECKHE
NOPEINOJIOKEHNsI O  IEeJeCOO0Opa3sHOCTH MPUMEHEHUS TEKCTYPUPOBAWHOM
KOMITO3UIIMH, TIOJYYEHHOH B pe3yibTaTe 3KCTPY3UM CMECH YIIYYIIEHHOTO
XMMHYECKOTO COCTaBa IO CPABHEHHUIO C TPAJAUIMOHHBIM XJIEOOMEKapHBIM
ceipbeM. BpbIcBOOOMMBIIIYIOCS MYKY HEOOXOAMMO HaIlpaBUTh HAa OCHOBHOE

MIPOU3BOJICTBO XJie0a.

4.2.2. VccnenoBaHue BIUSHUS )KUJIKUX XJIEOONEKAPHBIX IPOACOKEN Ha
OMOTEXHOJIOTMUYECKHE XapAaKTEPUCTUKH TECTa U KA4eCTBO TOTOBBIX M3JIEIHI
B xone uccnenoBanuii oneHuBau 3()PEKTUBHOCTD MPUMEHEHHS KUJIKHX
XJIeOONEKAPHBIX  JAPOXOKEW € YIYYIICHHBIMA  OMOTEXHOJOTUYECKUMHU
CBOWMCTBAaMH, IIOJYYEHHBIX II0 HOBOM TEXHOJOTHMM, IPEIyCMATPUBAIOLIEH
3aMEHY OCHOBHOTO CbIpbS Ha TEKCTYPUPOBAHHYIO KOMIIO3ULUIO, IS
IPUTOTOBJIEHUS TecTa. TecTo roToBwIM O€30NapHBIM CIOCOOOM IO peLenType

xyeba 6emoro u3 Mykwu mienndHoi 1 copra (tadi. 25).

Tab1. 25
Penientypa v TEXHOJIOTHYECKHM PEXUM MIPUTOTOBIICHUS TECTA
HaumenoBanwue chipbs, Pacxon cbIpbs v mapaMeTpsl Ipoliecca AJis TecTa Ha
nosrypabpuKaToB. KHUJIKUX XJICOOMEKAPHBIX APOKIKAX, TPUTOTOBICHHBIX
[lokazarenu mporecca 10 BapuaHTy | 110 BapHaHTY 2
[Tpoba 1 [Tpoba 2 [Tpoba 3

Myka nieHu4yHas xj1e60- 100 100 100
nekapHas Il copra, r
JIpOXOKY KUIKUE 35 35 50
xJ1e00IeKapHsbIe, T
Counp nuiieBas, r 1,3 1,3 1,3
Bopa, r ITo pacuery
Temmneparypa OpoxeHusl, 30-32 30-32 30-32

°C




Bnaxxnocts Tecta, % 45 45 45

[Ipoa0IKUTENBHOCTD 150 120 120
OpOKeHUsI, MUH

KoHeuHast KHCIIOTHOCTB, 5 5 5
rpajg

3amec NpOBOAWIM B JJAOOPATOPHON TECTOMECWIIBHOW MalllMHE B T€YEHUE
3 muH. IIpoOy Tecta - 1 3amemMBaiM Ha XKUAKUX APOXOKAX, TPUTOTOBICHHBIX
no BapuaHty 1; mpoObl 2 u 3 - Ha KHUIKUX JAPOXKAX, AJS MPUTOTOBICHUS
KOTOPBIX MPUMEHSIM TEKCTYPUPOBAHHYIO KOMIIO3UIIMIO U HEPEepMEHTUPO-
BaHHBI TPUTHUKAJIEBBIM COJOJA - BapuaHT 2. Pacxon XHUIKUX JIpOKKEH
coctaBisii B ripobe 1 u 2 - 35 %u B ipode 3 - 50 %.

B mpomecce  OpokeHMss  TecTa  ONpeNeNsiyii ~ MHTEHCUBHOCTh
KUZHEICATEIIbHOCTH JPOAOKEBBIX KIETOK, MX OpOAMIbHYIO aKTUBHOCTH HO
0o0pa3oBaHUIO JUOKCHJA YTJepojia, U3MEHEHUI0 oO0beMa TecTa, 00pa30BaHUIO

KHUCJIOT B HeM. Pe3ynbTaThl uccienoBanuii npuBeaeHsl B Ta0m. 26.

Tabnuia 26
XapakTepucTrKa TecTa Mo OMOTEXHOJOTUUECKUM CBOMCTBAM
VYka3arenu buorexHonornueckue CBOMCTBA TECTA
[Tpoba 1 [Tpo6Ga 2 [TpobGa 3
I"azoynepsxuBatroiias CnocoOOHOCTb, 110 130 140
cm®
['a3006pa3yromas CIocOGHOCTD, CM° 108 129 135
BponunsHast akTHBHOCTh, MUH 13,0 11,0 8,0
OO6mast KUCIOTHOCTD, Tpajl: 3,2 3,8 4.0
HavabHAasl KOHEYHAs 5,0 5,0 5,0

["a3oyaepxuBaroniasi CioCOOHOCTb TECTa, IPUTOTOBIEHHOIO HA >KUJIKHUX
XJIEOOTEKAPHBIX JIPOXKKAX, MOITYYCHHBIX C MPUMEHEHHEM TEKCTYPUPOBAHHOM

KoMmo3unuu (mpoda 2 u 3), ydine KOHTPOoJIbHOM npoOsl 1 Ha 17 - 43 %.



Bonbmioe  TexHomoruueckoe — 3HAYEHHME ~ UMEET  Tra3000pasyromias
CIIOCOOHOCTh TeCTa B XOJi¢ OpOKeHHA. ODTOT MOKaszaTellb XapaKTepu3yeTcs
KOJIMYECTBOM JUOKCHUA YTIEPO/ia, BHIICIUBIIETOCS 32 YCTAHOBIECHHBIN MEepHO
Opoxkenusi monydabpukara. Hawubompmuii o00BeM JAMOKCHAA — yriaepoja
HaKariuBaeTcsl B TecTe M3 NuieHu4YHod Myku Il copra ¢ BHeceHHEM >KUIKHX
JPOXOKEH, MPUTOTOBIECHHBIX MO MOJIU(DUIMPOBAHHON TEXHOJOTHUHU. 3HAYEHUS
JIAHHOTO MOKa3aTens cocTapmsioT 129 em® u 135 cm' amokenaa yriaepoma s
npod 2 u 3, uro Ha 11,9 u 12,5 % BbIIIE MO CPAaBHEHUIO CO 3HAYCHHSIMU,
ra3zoo0pasyroiieii CmoCOOHOCTH TeCTa ¢ MPUMEHEHUEM JKUIKUX XJIeOONmeKapHbIX
JPOKIKEH, MPUTOTOBJICHHBIX MO MPUHITON TeXHOJIOTHH - 108 cM® (mpoba 1).

BpoauibHyto akTUBHOCTH mony(daOpukara BbIpakald Kak MPOMEXYTOK
BpeMeH! (B MHH) C MOMEHTa OITyCKaHHS B BOJy IIapWKa TeCTa IO MOMEHTA
BCIUIBITHSL €r0 Ha TMOBEPXHOCTh. ITO OJIMH W3 BaXHBIX I[OKa3aTelseH,
XapaKTEepU3ylIIMil ~ HMHTEHCUBHOCTh  OpoxeHuss  tecra. s mpoO,
NPUTOTOBJICHHBIX 1O  MOJUMDHUIIMPOBAHHONW  TEXHOJIOTMH,  OpOJIUIILHAS
akTUBHOCTh cocTaBisieT 11 u 8 mun mocie 120 u 90 MuH OpokKeHUsT TecTa
(mpoGa 2 u nmpoba 3 COOTBETCTBEHHO), a MO NMpUHATON - 13 MuH nocne 150 Mun
Opoxxenus (mpooda 1).

[Ipu co3peBaHuMM TecTta OOJBIIYIO POJIb HMIPAET HMHTEHCUBHOCTH KU
c1oBooOpazoBaHusi. KHCIOTH MPUAAIOT NPUSTHBIA BKYC MMPOAYKTA, YIACTBYIOT B
YaCTUYHOW Je3arperanuy OeNIKOBBIX BellecTB Tecta. Kpome Toro, mnpu
OpO’KEeHMM  HaKalUIMBAIOTCA  cHenuuyeckue  BEIeCTBa  WIM  UX
MIPEANIECTBEHHUKY, TAaK)Ke Y4YacTBYIOIIME B 0Opa3oBaHMHM BKyca M apomara.
YBeIMYEHHUE MACCOBOM JOJM MOJIOUHOM KHUCIIOTBI YCKOPSAET PEaKLUIO
MeJIaHOMIMHOOOpa30BaHMs M 00ecleunBaeT crienu(puaeckuii, apoMaTHBIN BKYC
xjeb6a. OO0mas KUCIOTHOCTb-TECTA 3a BpeMsi OpokeHusi Bo3pacrtaet. s mpob
TeCcTa, IPUTOTOBJIICHHOTO T10 .yCOBEPIIICHCTBOBAHHON TEXHOJIOTHH, 3HAYCHUE KH-
CJIOTHOCTH M3MeHsuIoch ¢ 3,8 mo 5,0 rpax (mpoba 2) u ¢ 4,0 go 5,0 rpanx (mpoba
3), a mo mpuHATOW TexHosnoruu - ¢ 3,2 no 5,0 rpax (mpoba 1). IloBbleHue

oOmieit  kucnoTHo  monydalOpukatax. MOXHO  MPEANONOKHUTb,  YTO



MOJIOYHOKHCIIbIE OaKTepUH, KyJIbTUBUPYEMbIE HA IUTAHUH C TEKCTYPUPOBANHOMN
KOMIIO3UIIMeH, Oojiee aKTUBHBI, B CBSI3M C 4Y€M KHEJOTOHAKOIUIEHHE C HX
y4acTHEM IIPOTEKAECT HUHTCHCUBHEE.

Ha  ocHOBaHMM  BBIIEH3JIOKEHHOTO  MOXHO  3aKJIIOYUTh,  YTO
TEKCTypUPOBAHHAs KOMIIO3MLIUS sIBisieTca Oosiee  cOalaHCHUPOBAHHOM 110
YCBOSIEMBIM caxapaM M a30Ty, MHHEPAJIbHBIM BEIIECTBAM, Y€M IIIICHUYHAs
xnebonekapHas myka Il copra. He mpumeHeHue MO3BOJIIET UCKIIOYUTH W3
TEXHOJIOTUYECKOTO0 LHKJIA IPUTOTOBJICHUS JKHIKUX JPOAOKEH  CTaIUIo
3aBapuBaHUsA MYKU U CTaJHIO 3aKBaIIMBaHMs OCaxapeHHOro moiydadpukaTa u
COKOHOMMTB MYKY ISl OCHOBHOI'O ITPOU3BOICTBA.

Xneb, TPUTOTOBJICHHBIM HA OJKUIKUX JpOAOKaX, TOJYYEHHBIX C
IpPUMEHEHHEM MOJU(UIIMPOBAHHON MUTATEIBHON CMECH, UMEET YIIy4IlEHHBIC
NOKA3aTeNH U OTINYAETCS CBOEOOPA3HBIM BKYCOM M apOMATOM.

[Ipu cytouHoil BeipaboTke 60 T x1e0a Ha SKUIKUX JpOXKAX U3
NIeHNYHON xJiebonekapHoi myku Il copta, skoHomus ee cocrasmset 3,0 1. U3
3TOW MYKH JIOMOJIHUTEIBLHO MOKHO BbIpaboTath 4,05 T xj1e6a B CyTKH.

4.3. VccnenoBanue npoliecca Y4epCTBEHUH XJieba ¢ TeKCTYpUPOBAaHHOM

KOMIIO3HUIINEN

[Tpu xpanenuu xjeba B OOBIYHBIX TEMIIEPATYPHBIX ycIoBHUsIX yepe3 10-12
4acoB MOSIBJSIOTCS MPU3HAKA YEPCTBEHUS, KOTOPbIE YCHUIIMBAIOTCA C TEUEHHUEM
BpeMeHu. [lpu 3TOM MSKHII TepseT 3JaCTUYHOCTb, CTAHOBUTCA JKECTKUM U
KpOILIAIIMMCSI, YXYAIIAeTcs BKYC, apoMaT, CBOMCTBEHHBIH CBexeMmy XieOy.
UYepcTBeHHE BBI3BAHO, B OCHOBHOM, M3MEHEHHEM CTPYKTYpbl Kpaxmasia IpH
XpaHEeHUH XJeba.

IIpo6sr umccnemoBamum uepe3 3, 16, 24, 48 m 72 4 moOCiHE BBINCUKH,
onpenensisi U3SMEHEHUs], MPOUCXOIALIUE B MSAKHIIIE XJ1e0a MPU YEPCTBEHUH.

N3BecTHO, 4ro 4epCTBEHUE B 3HAYMTEIBLHOM CTENEHU CBA3AHO C MOTEPEHR
BJaru MSIKUIIEM Xje0a 3a CUeT yebIXaHUs €ro, OJIHAKO CYUIECTBYET LIEJIbIM psij
OPYTUX  WU3MEHEHUH, COMPOBOXKIAIOIMIMX ATOT IMPOILECC: YMEHBIIEHHUE

rUAPOGUIBHBIX CBOWMCTB MSIKHINIA M CHOCOOHOCTH €T0 KOJIJIOMJIOB U JPYTHX



BEILLECTB NMEPEXOAUTh B BOJHBIA PACTBOP, a TAKXKE IMOJATIMBOCTU Kpaxmaia
MSIKHMIIA ~JEHCTBUIO aMuioiauThudeckux ¢epmentoB [22,87]. Kpaxman
IpesCcTaBIsieT co00M TMAPO(UIBHOE COETUHEHHE, COCTOSINEE M3 aMUJIO3bl U
ammionektuHa. [Ipu HaOyxaHuM Kpaxmalia MOJIEKYJIbI BOJbl B3aUMOJACHCTBYIOT
C BOJOpPOJHBIMM MOCTHKamMH. B  pe3ynabTare CBsA3aHHBIE  MOJIEKYJIbI
PacTBOPSIOTCA M CTAHOBSATCS MOJBMKHBIMU OJIHA OTHOCHUTEIBHO Apyroil. Ilpu
BbITIEUKe XJieba CTPYKTYphl Kpaxmaiia U OejKa U3MEHSIOTCS, B HUX 00pa3yroTcs
MUKPOHEIIJIOTHOCTH, KaK Obl WIpaloIliue pojb pe3epByapoB Uil Bojbl. YacTb
MOJIEKYJl BOJBI CBA3aHAa TEPMOAMHAMUYECKHU, APYTas - B BUIAE OCMOTHYECKU
CBA3aHHOM pacnpeneneHa B MEKMOJIEKYISIPHBIX IPOCTPAHCTBAX
JIEHATypUPOBAaHHOTO Oenka M HaOyXIIero YacTHYHO KJIACTEPU30BAHHOIO
Kpaxmana. B pesynprare oxjaxkJIeHus THApaTUpOBaHHAS aMUiIO3a, OTAaBas -
BOJAY, 3aTBEpAEBAcT B BHUJAE TIeilsl, B KOTOPOM Kak Obl (pukcupyercs
aMuIONCKTUH. Ilpu dYepcTBEHMM BBINEUYEHHOro xjeda u3-3a MEAJICHHON
NEPEeKPUCTAUTM3AlMNA aMUJIOTIEKTUHA TPOMCXOIUT JalIbHEUIee BBIJICICHHUE
BOJbI B MsIKUII xjie0a. B3aumopencTBre BOAbI ¢ KOMITIOHEHTAMU MsIKUIIA xje0a
ONpelesieT €ro YCTOMYMBOCTh IPU XPAHEHUH, HPH HTOM OIPEAECIECHHOE
3HAQYEHHE HMEET COOTHOUIEHUE «CBOOOJHOW» M «CBA3aHHOI» BIAark M €ro
n3MeHenue [18].

W3MeHeHns: COOTHOLIEHUSI CBOOOIHON M CBA3aHHOM BJIard OOYCJIOBIICHBI
ee MUTrpaleil u nepepacnpeneseHueM MEXIy KpaxMajloM U KJIEHKOBUHHBIMU
OenKaMy - OCHOBHBIMM KOMIIOHEHTaMH, CBSI3bIBAIOIIMMH BOJY B MIIEHUYHOM
tecte. [Ipu yBennyeHnn cTeneHu MOBPEXKACHUS Kpaxmalia, yTo HaOIogaeTcs y
AKCTPYJATOB, YBEJIWYUBAETCA BOJIOMOTJOTUTENIbHAS CHOCOOHOCTh MYKH.
HenoBpexieHHbIE 3€pHa Kpaxmalia MOTyT NOrIoTUTh 10 50 % BOIbI OT CBOEH
Macchl, B TO BpeMsi Kak moBpexaeHHbIe - 10 200 %. YUem Oosbie gobdaBiseTcs
BOJIbI [IPU 3aMECE TECTA, TEM CUJIbHEE IPOUCXOIUT KICUCTCPU3ALIMS Kpaxmalia u
MEHBIIIE OCTaeTCsi OCMOTHMYECKH CBS3aHHOH, TO €CThb CBOOOJHOM BOJBI.

BrlnieueHHbIN U3 TaKON MYKH XJI€0 J0JIbIIE COXPAHSIET CBOIO CBEKECTh.



JloOaBiieHHE B TECTO TEKCTYpPUPOBAHHON KOMIO3ULUU CYIIECTBEHHO
3aMeIUIsIeT TPOLECC YEePCTBEHUSA. OJTO MOXKHO OOBSICHUTH TE€M, YTO IMpH
OKCTPYIUPOBAHUU MPOUCXOJUT TMepepacupenesieHue Bjlardk B CTOPOHY
YBEIMYEHHs] [JOJM CBsA3aHHOM Biaru. KueWcrepuszanms Kpaxmana IpH
TUAPOTEPMUUCCKON 00pabOTKE KOMIIO3HMIIMM CIOCOOCTBYET OOpa30BaHUIO
aKTUBHBIX aJICOPOLIMOHHBIX LIEHTPOB KOJUIOMAHBIX CHUCTEM, MO KOTOPBIM HJET
npucoenuHenne OH- rpynnm  Boabl, HaxosdwIeidcs B 3TOT MOMEHT B
1apooOpa3HOM COCTOSIHUH.

g monydeHus WHGOPMALMKA O COOTHOIICHHWU CBA3aHHOM M CBOOOJHOM
dopM BiIarM M HMX B3aMMHOIO H3MEHEHMsS B TIPOIECCe XpaHEeHHs XJjeba
OPUMEHSIIM  METOJ] TEePMOrPABUMETPUUCCKOTO aHali3a, OCHOBAaHHBIM Ha
ONpEJEIEHUN CKOPOCTH BBICYIIMBAHUS HccieqyeMoro marepuana. CylHOCTb
METO/Ia 3aKJIIOYAETCS B TOM, YTO B KOHTPOJIUPYEMBIX YCIOBUSIX (DPUKCUpPYETCS
rpaHMIla MEXAY 00JaCThIO MOCTOSTHHOM CKOPOCTH BBICYIIMBAaHUS U 00JIaCThIO,
I7I€ 3Ta CKOPOCTh CHUYKAETCA. DTa TPAHULA XapaKTEPU3YET NEPEXO] B IIPOLIECCE

CYILIKH OT CBOOOJIHOM K CBSI3aHHOM BIare.

BriBoasbl no riase |V

SAKJIIOYEHUE



1. OnTuMu3UpPOBaH COCTaB HE3AMEHUMBIX AMHUHOKHUCIIOT (DYHKIIMOHATLHON
KOMIIO3UTHOM cMecu. CMech COCTOMT U3 IIeJIbHOMOJIOTOM aMapaHTOBOM,
OBCSIHOW MYKH M CyXOW MIIEHUYHOHN KielkoBHHOW B cooTHomeHuu 20:40:40
COOTBETCTBEHHO.

2.YCTaHOBJICHO BJIMSHUE TpeajiaraéMoid KOMIIO3UTHOM CMecH Ha
OMOTEXHOJIOTUUECKHIE XapaKTePUCTUKN TECTa M MOKa3aTeIN KauyeCTBa TOTOBBIX
m3nenui. He nmnpumeHenue oOecrneuynBaeT IMOBBIICHHE OHOJOTMYECKON
1eHHocTH xyieba (Ha 24,7 %) u dhepMeHTaTUBHON aTaKkyeMmocTu ero 6enkos - |11
MpU ONTUMAIILHOM coOoTHOIeHuU Mexay Cau P (1:1,5).

3. Pa3paboTaHbl TEXHOJIOTHYECKHE ACTIEKTHI 10 TPUMEHEHUIO YTIEBOIHO-
OenkoBoil ¢pakuuu amapaHta B BuJe (EPMEHTATUBHOTO THApOJM3aTa U
anmnapaTypHO-TEXHOJIOTHUECKas cxema JijIsl ee 00ecreyeHusl.

4, U3ydyeHsl  cocTaB, CBOWCTBA M OWOJOTHYECKas  IIEHHOCTh
TEKCTYPUPOBAHHONW KOMMO3UIINHK, cocTosime H3 (%): yriaeBOAHO-OEIKOBOMA
bpakiuu amapaHTa - 25, Kpymbl suMmeHss - 65 u kpymbl ropoxa - 10.
[IpenyioxkeHa ammapaTypHO-TEXHOJOTHYECKas cxema. [IpogomKuTeIbHOCTD

TEXHOJIOTMYECKOTO IIUKJIA COKpalaeTcs Ha 6 - 8 4.
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