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INVESTIGATION OF THE IMPACT OF THE QUALITY OF DRINKING WATER ON
THE PROCESS OF BREAD PRODUCTION
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ABSTRACT The object of this article is to study the influence of drinking water quality on the properties of dough. During research
were used the standard methods for determining the yield and quality of gluten, were studied proteolytic enzyme activity of wheat
dough. Experiments were carried out to study the effect of heavy metals on the action of proteolytic enzymes of flour, experiments to
determine the effect of slight acidification of water on a dough process and therefore on the quality of the finished bread. Was
developed a scheme that allows both to neutralize the excess acidity of water after the membranes and enrich it with calcium cations
that are not only good for health, but also acting as activators of enzymes and will be able to influence on the course of hydrolytic
processesduring dough kneading on a such water, accelerate dough processes and improve the quality of the finished bread. The
developed scheme allows also to accelerate the kneading process and improve the quality of the finished bread/ Potassium-
cationization of water for the production of bread will not only improve the quality of the finished bread without any additional
additives, but also significantly reduce the dough process, and hence reduce the cost of the finished product. The complex of the
experiments by modifying prescription water used for food production, shows that water quality plays an important role in ensuring
not only the quality of the finished product, but also to reduce the costs of the process. This opens up opportunities with minimum
capital investment to obtain significant economic results. This opens up a wide range of opportunities for a minimal amount of
capital investment to receive significant economic results.
Keywords: wheat flour; gluten; water, amylolytic and proteolytic enzymes, cations; heavy metals.

Beryn OcobnuBO TOCTPO CTOITH TpoOiIeMa 3abe3neueHHs
ITUTHOIO BOJOIO BIAIIOBIZHOI SIKOCTI MIBAECHHUX 1 CXITHUX

IIpoTsiroM OCTaHHIX HECATHIITH CHOCTEPITa€ThCS
NOCTiMHE MOTIPIIEHHS SIKOCTI BOJM MOBEPXHEBUX BOOWM,
PIYOK i, K HACTIMOK [BOTO, MOTIPIICHHS SKOCTI MUTHOT
Boau. Lle 0OymoBIIeHO JieKinbKoMa puurHaMu. B nepury
Yepry CIoCTepiraeThes 301IBIICHHS CIIOXHBAHHS MPICHOT
BOJM  TPOMHUCIOBUMH 1  CUIBCBKOTOCIOAAPCHKUMHU
MAPUEMCTBAMH, SIKI Ticis 3a0pYAHEHHS BHUKOPUCTaHOI
BOJM CKHUJIAIOTH ii B MTOBEPXHEBY TigporpadiuHy MEepexKy.
Ocoba1By HeOE3NeKy CTaHOBISATH KaTiOHU TEPEXiTHUX 1
BOXKHX METajJiB, IO 3MHBAIOTECI B IIOBEPXHEBI
Bojoiimu. Ha jkanmp, Bemmka dYacTHHA 3a0pyJHEHb HE
BUHMAEThCA  CYYaCHUMH  MICBKUMH  CHOpPYJaMU
MArOTOBKKA NUTHOI Bomu. Hamma kpaina mae omumH 3
HAWHIKYMX IMOKA3HUKIB B €BpOI 11010 3a0e3MCUCHHS
MPICHOIO BOJOK0 B PO3paxyHKy Ha Jylly HaceleHHs.

perioHiB, Jie HaceJeHHs 3MYyIICHE BHKOPHCTOBYBATH JUIS
IUTTS BOAY 3 Iy’KE€ BHCOKOIO KOPCTKICTIO, 10 0€3yMOBHO
BIUIMBa€ Ha CTaH 3m0poB'si. Kpim Toro, Boma
BUKOPUCTOBYETHCSI B SIKOCTI OCHOBHOTO DELENTYPHOIO
KOMIIOHEHTa NpU BUPOOHMUTBI  Oe3miyli  XapyoBUX
NPOJYKTIB, 1, B MepIIy 4epry, xJjiba — MpoayKTy, IO B
JIaHUH 4ac SIK 1 paHillle CTaHOBUTH OCHOBY XapuyyBaHHs
monuuy. CrnoxuBaHHS Xii0a 0coONMBO 3pocTae B Ti
nepiofy, KOJMM 3 SKUX-HEOyAb MPUYMH CKOPOUYETHCS
CIIOKMBaHHSA  Xap4yoBUX  NPOAYKTIB  TBAPUHHOTO
TOXO/DKEHHSI — S€llb, MOJIOKA, CHpY, M'sica, TBapUHHHUX
KupiB. B meit wac i1 3pocrae BiIHOCHE CIIOKWBaHHSI
3epHOBUX MPOIYKTIB, B MEPIINX PALaX SIKUX CTOITH XJIi0.
Taki TpOIyKTH, TPHU BHPOOHHUITBI SKUX BHKOPHCTaHA
HEJOCTaTHhO OYMIIECHA IMTHA BOJA, NPUIMAIOTh B cebe
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3a0pyAHEHHS, [0 3HAXOIATHCS B Hill 1 IepearoTh iX mami
Mo JjaHmorax xapuyBaHHA. OcoOnmBo HeOe3meuyHi Taki
3a0pyAHIOBaYi, fAK BaXKI MeTalW, SKIi  MAaroTh
KyMYJIATUBHY Jito, TOOTO HaKONUYYIOThCS,
KOHLEHTPYIOTBCSL TPU  TPOCYBaHHI 1O  TPOIYHUX
nanimorax [1]. CnoxuBaHHS Bogu a0o0 IPOAYKTIB 3
BUCOKMM  BMICTOM  BaXKuWX 1 mnepexigHux (1o
BaJICHTHOCTI) METaJIiB — KaTaJli3aTOPiB MPOIIECIB Pi3HOTO
POy TIOPYIICHh — MOXE BHKJIMKATH KaTacTPOQivHi 3MIHU
TeHEeTHYHOrO amapary, po30yAWTH TeH, IO paHille
«MOBYaB» a00 3YNMUHHUTH POOOTYy HEOOXiTHOro reHa, a
MOTIM 1 MOBHICTIO 3MiHUTH Horo ¢yHKmio. Kpim mporo,
HEKOHJIMIIIIfHa pelenTypHa BOJA, IO MICTHTh AOMIIIKH
BaXKMX METaJiB, MOXE BIUIMHYTH Ha SIKICTh Xap4oBOI
MPOAYKIii, 30KpeMa, Ha sKicTh xiiba [2-5]. Tak, Baxki
MeTali € BU3HAHUMH HEKOHKYPEHTHHMH IHriOiTOpaMu
(bepMeHTIB, sKi BiIrparoTh MPOBiHY poJib Y (GOpMyBaHHI
SK THIIHOTO OLJIOro MOPUCTOro M'SKYIIKH Xii0a, Tak i
PYM'HOT apOMaTHOT CKOPUHKH.

Merta po6otu

MeTtor0 poOOTH € MOCHiIKEHHS SKOCTI HHUTHOT
BOJM Ha BIACTUBOCTI APIKIKOBOTO TICTA.

Bukisiag ocHOBHOro Martepiany

Hamu mnpoBeneHi eKCHEpUMEHTH MO BHBYEHHIO
BIUIMBY B&XKMX METaliB Ha Jil0 MNPOTEOJITUYHHX
(depMeHTiB  mmieHWYHOro  OopomHa. Sk 00'ekTH
JOCITIZKeHHsT 00paHi J1Ba MeTaly — CBUHELb 1 HIKEJb B
¢dopmi ix comeil. BrumB KaTiOHIB IHMX MeTaliB Ha
AKTHBHICTb NPOTCONITUYHUX (DEPMEHTIB NIICHUYIHOTO
OopoliHa OLIHIOBAJM [0 BHXOAY CHpOI Ta Cyxoi
KJICHKOBMHU NPH 3aMilllyBaHHI TiCTa, MOPIBHIOIOYH BHXIJ
KICHIKOBHHU 3 TICTa, SKE€ TOTYBalll Ha IUCTUIHOBaHIN
BOJI 1 Ha Boxl, ska Mictriia 0,05 /1 KaTioHIB CBUHIIIO a00
gikemo. Ciig  3a3HAaYUTH, 1[0 OUIKOBHM KOMIIIEKC
KJICHKOBMHH TiCTa MPH 3aMicCl MiamaaeTbes mil hepMeHTiB-
mporea3, sKi  TAPONI3YyIOTH  OUTKM 10 BUIBHUX
aAMIHOKHCIIOT, SIKI 30aradyloTh TICTO, MOCTa4alOTh
A30TUCTE XapuyBaHHS APDLKIKIB 1 CIPHUAIOTH peakuil
Maiiapa, HaclIiZIKOM $SKOi € YTBOPEHHS KOPHUYHEBOI
XPYCTKOi CKOPMHKHM TroToBoro xijiba. KieiikoBuny B
eKCIICpUMCHTaX BIIMHUBAIM 3 Ticta Tichs  HoOro
BIJUIC)KYBaHHS ~ IPOTSATOM  MiBTOpH roauHu. JlaHi
eKCIIepUMEHTY HaBeZeHi B Ta0mmi 1.

Tabmuus 1 - BimactuBocTi KIEWKOBHHH B TICTI,
[IPUTOTOBJICHOMY Ha BOJI 3 JIOMIlIIKAMH KaTiOHIB METaJIB

Kation metany | Buxin xieiikoBunn, % | Po3Tsok-
Cupoi Cyxoi | HICTh, cM
Bes merary 33,0 10,2 6,8
Ca?* 24,0 7.4 13,5
NiZ 36,0 11,1 6,8
Pb* 38,8 12,0 6,8

Jyxe 3py4HHM Croco0OM BU3HAYEHHS aKTUBHOCTI
MPOTEONITUYHNX (PEPMEHTIB € BUMIpP B'SI3KOCTI PO3UMHIB
KEeNMaTHHy TiX [i€l0 TpemapaTiB, AaKTUBHICTh SKHX
JIOCHIJKY€EThCsl. MU MTPOBENM €KCIEPUMEHT 3 BUBUEHHS
B'SI3KOCTI PO3YHMHY KEJIATHHY i/l /€0 MPOTEOJITUYHUX
(epMeHTIB  MIIEHUYHOro OOpOIIHA B  MPHUCYTHOCTI
KaTiOHIB CBUHIIIO 1 HIKEII0. AJle JJaHI CKCIICPUMEHTY HE
Y3TOJDKYIOTHCS 3 HaBEJCHUMH BHIIE — B'SI3KICTh PO3UMHY
KEJaTUHy B TPHUCYTHOCTI KaTiOHIB MeTalliB He
3MEHIIYETHCS, a PI3KO 30UIBIIYETHCS, OCOOIMBO Y
BUNAAKy 3 HikeneM. Mu moscHioeMo 1ei dakr
MePEeBaKHUM YTBOPEHHSIM KOMIUICKCIB MK OLIKOBUMH
MOJIEKyJIaMH JKeNaTHHY, a He (epMmeHTtiB OopomHa, i
KaTiOHOM MeTaly, IO NpPHU3BOAMTH 10 cTalimizamii
TPETUHHOI CTPYKTYpH >KEJIaTWHy i, SK HACHiOK, 10
MIBMIIEHHS  B'S3KOoCcTi  Horo  po3uwmHiB.  Hikenb
BIMHOCUTBCS [0 TEPEeXiAHUX METaliB, SKi MaroTh
BakaHTHi d-opOitayni, 1O Jae oMy MOKIMBICTh
yTBOPIOBaTH  JIOJaTKOBI ~ KOOpJMHAIIWHI  3B'I3KH 3
MoJieKynamu  cyOcTpary, TOOTO  MiiBUIIyE  HOTO
KOMIIJIEKCOYTBOPIOIOYY aKTHUBHICTh. LlMM i mosicHIOETBCS
me Ounplne 30UTBIICHHS B'SI3KOCTI PO3YHMHIB XKEJTATHHY B
MOPIBHSAHHI 3 JOMIIIKaMH KAaTiOHIB CBHHITIO. OmHcaHWiA
BUILE METOJ] BUSBUBCS HENPUIATHUM JUIS BU3HAYCHHS il
(epMeHTIB y TPUCYTHOCTI BaXKMX METaliB, i B3araii, B
MIPUCYTHOCTI BEJIMKOI KITBKOCTI PEYOBHH, SIKi YTBOPIOIOTH
KOMIUTEKCH 3 OUIKOBUMH MOJICKYJaMH. 3 METOM0
BUBUCHHS JeHATypallii Oijgka mix [i€l0 HaBEACHUX
KaTiOHIB METaJiB HaMH Oyina po3poOJcHa METOIUKa i
MPOBEJCHO MOJENIbHI  eKCIIEpUMEHTH, B SKHX MH
criocTepirajii  BHUINQJaHHA ocagy B 2%-UX BOJHHUX
pO3YHMHAX S€YHOTO anbOyMiHY I JIEI0 IUX MeETajiB.
Bunanmanns ocaxy xapakTepHO Uit IPOTiKaHHS IpOLECY
JieHaTyparii OinKa, KoM MOPYyNIyeThCsl HOro TPETHHHA i
YaCTKOBO BTOPHMHHA CTPYKTypa, MOJIEKyJa BTpadae
BIIOPSZIKOBAHY  CHipalbHYy  KOHOQirypamito 1  crae
Xa0THYHUM HATPOMaDKESHHSIM KITYOKiB 1 ITeTels.

Haii6inpIn cyqacHUMH METOAaMH OYHIICHHS BOIH
BiJl COJIeH, B TOMY YHCII 1 Bill COJNell BAXKKHX METaliB, €
MeMOpaHHI METOAM, OO0 SKHX BIIHOCHTHCS 3BOPOTHHIA
ocMoc, enektpomiamiz i T.a. Lli Meromud I03BOJISIOTH
oTpuMaTH 0e3 3HAYHMX CHEPreTUYHHX BHUTPAT YHUCTY,
KOPHCHY JUTSI 3J0pOB'S BOIY. €IIMHOIO OCOOJHUBICTIO ITi€l
BOAM € JIOCHTh Hu3bke 3HaueHHS pH (pH=4,5) uepes
HECEJIEKTHUBHICTh MEMOpaH MO0 BYIJICKHCIOTH, SKa
HaKONMYYeThcst B mepmiari. Hamm  mposeneHi
eKCIICpUMEHTH  INOAO BH3HAYCHHS BIUIMBY  LOTO
HEBEJIMKOT0 3aKUCJICHHS BOJAM Ha MPOLECH TICTOBEICHHS
i, OTXKe, Ha SIKICTh TOTOBOTO XJiba. Kputepiem omiHkn
XO/y TICTOBEICHHS BBaXKaJlW BHXIN CHpOi Ta Cyxol
KJICWKOBHHHU TPU 3aMilllyBaHHI TiCTa, sIKE TOTYBaJIMd Ha
MUCTHIBOBAHI Bomi 1 Ha BOmI Micas MeMOpaHHOI
OuHnCTKH, 1m0 Mae pH=4,5. Crnij 3a3Ha4nTH, 1110 OUTKOBHIA
KOMIUTCKC KJICHKOBHMHH TiCTa MPH 3aMiCi MiATAEThCS il
(dbepMeHTIB-TIpOTEa3, SKi TiAPOJI3yIOTh OIIKH 0 BIIBHUX
aMIHOKHCJIOT, SKi 30aradyroTh TICTO, IIOCTa4arOTh
a30TUCTE XapuyBaHHS JAPDKIKIB 1 CHIPHUAIOTH peakuil
Maiiapa, HaclliIKOM SKOi € YTBOPEHHS KOPHUYHEBOI
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XPYCTKOI CKOPUHKH rOTOBOTO X:iba. J{aHi eKcriepuMeHTy
HaBeIeH] B Ta0mur 2.

Tabmui 2 - BaacTMBOCTI KIEHKOBMHHM B TICTI,
MPUTOTOBJICHOMY Ha BOJI IICJIT MEMOPaHHOT OUHUCTKH

MIIICHUYHOTO OopormHa? 3 METOI BIATOBiAI Ha 1Ie
MUTaHHA HaMHd OyiIM  TPOBEICHI  BHINEOINHMCAHi
eKCIIEPUMEHTH 3  BUBYCHHS  KICHKOBUHM  TICTa,
MIPUTOTOBAHOTO Ha KaliliKaTioHi30BaHil Boji. Pe3yibraTn
€KCIIEpUMEHTY HaBe/IeH] B Ta0uuii 4.

Buxig kiaeiikoBuam, % Po3Tsik- Tabmui 4 — BiacTMBOCTI KICHKOBHHHU B TICTI,
Hocnin Cupoi Cyxoi HICTh, CM MIPUTOTOBIICHOMY Ha KalliKaTiOHI30BaHii BOI
Jluct. Boga 33,0 10,2 6,8
(KOHTPOIIB) Hocnin Buxin kneiikoBunn, % Po3zTsxk-
Bopa micns 31,2 11,0 6,7 Cupoi Cyxoi HICTb, CM
MeMOpaHHOT Jluct. Boja 33,0 10,2 6,8
OUUCTKHI (KOHTpPOJIB)
Kamiiikartioni- 35,1 8,4 6,7
Hamu po3pobnmeHa cxema, MmO JO3BOJNSE 5K 30BaHa BOJIa

HEUTpalizyBaTu HATUIIIKOBY KHCJIOTHICTB
miCIIMEMOpaHHOT BOJYM, Tak 1 30araTuTh 1 KaTioHAMH
KaJIbINif0, SIKi HE TUTBKH KOPHCHI [UIA 370POB'S B CKIIAi
MPOAYKTy, ane i Oyaydd axkTuBaTtopamu (EpMEHTIB,
3MOXYTh BIUIMHYTH Ha Iepelir TiApOJiTHIHIX MPOIIECiB
Opy 3aMillyBaHHI TicTa Ha Takid BOMI, NPHCKOPHTH
NPOLIECH TICTOBEICHHS 1 MONIMIIATH SIKICTh TOTOBOTO
xJiba. BinnosigHo 10 11i€i cxemu Boja micist MeMOpaHHOT
OYUCTKHM TMPOIMYCKAEThCS Yepe3 Iap MOAPIOHEHOro
KapOOHATy KalbIlif0, B PE3yJbTaTi YOro BiJOyBa€ThCS
peaxiiss MiX HaJIUIIKOBOI BYTJIEKHCIOTOIO B BOMI 1
KkapOOHAaTOM Kaibllilo, BOJa TPH IIbOMY HAaCHIy€ETHCS
po3unHHMM  OikapOoHaToM  Kaiblifo 1  HaOyBae
¢iziomoriune 3HaueHHs pH, mo mopiBHIOE 6,5.
BHKOpUCTOBYIOUH MIATOTOBICHY TAKUM YHHOM BOIY, MU
BUBYWIM i1 BIUIMB Ha KIJIBKICTH 1 SIKICTh KIIEMKOBHHH,
BIAMHMTOI 3 TicTa. J{aHi excriepuMeHTy HaBezeH1 B Ta0u. 3.

Tabmuus 3 - BracTUBOCTI KIEHKOBMHM B TICTi,

NPUTOTOBJICHOMY Ha BoAi, 30araueHoi KaTiOHaMu
KaJIBLIiO
Hocmin Buxin kneitkoBuaH, % PozTsiok-
Cupoi Cyxoi HICTb, CM
Jlucr. Boga 33,0 10,2 6,8
(KOHTpOJIB)
Ca?* 24,0 7,4 13,5

OuuiieHHs BOAM BiJ BaXKHX METaliB MOXKE
3IIMCHIOBATHCS ¥ 1HIIMM CHOCOOOM — 3 BHKOPUCTaHHSAM
SK TPHUPOJHHUX, TaK 1 CHHTETHYHHX COpOCHTIB [6,7].
Haii6inpm mmpoko B CBITI 3aCTOCOBYEThCS 10HOOOMiHHA
OYHCTKa BOJM, MOB's13aHa 3 mpoLecoM Hom'skieHHs. [Tpu
IFOMY B BOJY /OJAEThCS KaTiOH HATPil0, 3 MPUBOIY
SIKOTO  ICHYIOTH  JIesiki  3acTepekeHHs.  Hamm
3aMpoIOHOBaHUK  Ccmoci0  pereHeparii copOeHTy He
XJIOPUIOM HaTpifo, SK ¢ TIOBCIOJHO TPHHHATO, a
XJIopuAoM Kamifo. [Ipu mpOMy NpH TIPOITYIICHHI BOIH
TAaKAM YHUHOM dYepe3 IATOTOBJICHHU KaTIOHIT OYHINEHA
Boja Oysae 30arauyBarTucsi 3aMmiCTh KAaTiOHIB HATPIlO
KaTiOHaMHU Kalilo, [0 TPalTh Belnue3Hy (i3ionoriyHy
poib, 30KpemMa B 3a0e3lEeYeHHI HOPMabHOI pOOOTH
cepueBoro M'siza. Sk ke KalifikaTiOHI30BaHa BOja
MO3HAYAETHCSI HAa MOBENIHLI OLIKOBOIO  KOMILIEKCY

OO0roBopeHHs1 pe3yJibTaTiB

HaBeneHi gaHi eKCIEpUMEHTY CBiYaTh MPO T€, IO
BHXIiJI CHPOI KIIEHKOBUHH B TICTi, sIke OyJIO MIPUTOTOBICHO
Ha BOJI 3 JOMIIIKAMHM BaXKKMUX METAJiB — CBHUHIO I
HIKEJI0, 3Ha4YHO 301JbLIMBCSA B TOPIBHSHHI 3 TICTOM,
NIPUTOTOBaHUM Ha TUCTWIILOBaHIH Bozi. Lle roBoputh 1npo
iHTIOyBaHHSI TNPOTEOJITUYHUX (EPMEHTIB MNIIEHUYHOTO
OopoIllHa UMK KaTioHaMu. MexaHi3M Jil KaTioHIB Ha
(depMeHTH-TIpOTea3H IOB'I3aHMA 3 X peakuien 3
aKTUBHUMH  OiYHUMH  (YHKIIOHATBHHUMH  TPyIaMH
OlMKOBMX MOJNEKyn (EepMEeHTiB, dacTile 3a Bce, 3
CynpOTiApUIFHAME TpynaMu SH, 1o mopyurye TpeTHHHY
CTPYKTYPY (EpMEHTy i MPU3BOIUTH A0 WOTO ACHATYypamii
1 BTpaTu akTUBHOCTI [8]. 3 JaHWX eKCIIEPUMEHTY BHIHO,
[0 CBHHEIb € OULIBII CHJIBHUM IHTIOITOPOM MpoTeas, Mo
[IOB'I3aHO IIBMILIE 3a BCE 3 THM, IO BiH € OLIBII
CHJIbHUM OKHCIIIOBaYeM B IOPIBHSAHHI 3 HIKEJIEM 1 TOMY
OimbI aKTMBHO B3aemojie 3 rpynmamu SH, siki maroTh
BiTHOBHI BJIACTMBOCTi. 3 METOIO MOPIBHSIHHSI HaMU OYB
MIPOBEJCHUI EKCIIEPUMEHT 3 KJICHKOBHHOIO, BIAMHTOI 3
TICTa, NPUTOTOBAHOTO HA BOAI 3 J00OABKOIO BiIOMOIO
aKTHBaTopa (EpPMEHTIB — KaTioOHAa KaJIbIil0 — B
koHIeHTpauii Texxk 0,05 r/m y mepepaxyHKy Ha MeTall.
Buxin x1eHKOBHHH Pi3KO 3MEHIIHBCSA, MO CBITYUTH PO
MPUCKOPEHHS [ii TPOTEONITHUYHHUX (EepMEHTIB Tix
BIUIMBOM Kajbllifo, SKHH Oepe ydacTb B cTabimizamii
TPETHHHOI CTPYKTYpH (pepMEHTY 1 YTBOPEHHS aKTUBHOI'O
dbepmenT-cydbcTpaTHOrO KOMILIekcy. [lopsa 3 BHXOAOM
CHpOi KJIEHKOBUHM, MU KOHTPONI3YBaJM BHUXiZ CyXOl
KICHKOBMHU 1 11  pPO3TSHKHICTh, sKa IMPOTHO3YE
€JIaCTUYHICTh OIIKOBOro Kapkaca Xjiiba Ipu BHIIYLi
TICTOBOI 3aroTOBKH. Buxin cyxoi KIeHKOBHHH Ma€ Jyxke
Ba)KJIMBE 3HAUCHHS JJIsI OLIHKHU TIPOLIECIB, SIKi IIPOTIKAIOTh
B OIJIKOBOMY KOMIUIEKCI NIIEHNYHOTO OOpOINHA, TaK SIK
M BIUIMBOM JESKHX PEYOBHH MOXE IIiJIBHIIYBAaTHCS
3MATHICTH OUTKOBHX MOJEKYJI IO arperyBaHHS HaBKOJIO
HUX MoOJeKynl Boau. [lpm 1poMy migBHIIyeTHCS
rigparamiss OiIKiB KIEHKOBHHHM, BOHA CTa€ 3/JaTHOIO
yTpuMyBaTé Oinpmie 3B's3aHOi BOAM 1 BHXIA cupoi
KJICHKOBHHU 301NBIIY€ThCA. Y TEXHOJOTil BUPOOHHUIITBA
BUpPOOIB 3 MIIEHUYHOr0 OOpOIIHA TaKWil Mpolec Iyxke
KOPUCHHUI IJIsl SIKOCTI TOTOBUX NPOAYKTIB. Y Takomy
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BUITaJKY MPU BHUCYIIyBaHHI BiIMUTOI CHPOi KICHKOBUHU
BCA 3B's13aHA BOJIA €NIMIHYE i BHXiJ CyX0l KJICHKOBUHH HE
BiZpi3HsA€THCS Bif 3BM4aiiHOro. IIpH BHCymIyBaHHI CHpOI
KIICKOBUHHU, OTPUMaHOI B IIPOBENECHUX EKCIEPUMEHTAX
BUXiZ T NPOSBISE TaKy * 3aKOHOMIPHICTb, SIK 1 BHXIJ
CyXOi, 1110 MOBHICTIO BUKIIIOYAE MOXIIUBICTh IMiABHIICHOT
rijparaiii OUIKIB TICTa, a 3aJUINAE TUILKU X IHTIOyHOUy
depmenTr  nit0. PO3TSHKHICTE K KICHKOBUHH — HE
3MIHIOETHCS B TICTi, IPUTOTOBJICHOMY Ha JIUCTHUIILOBAHOI
BOJI 1 HAa BOJII 3 JOMIIIIKAMH CBHMHIIIO 1 HIKEITIO, 1 TUTBKH B
MPUCYTHOCTI 10HA KaJbIlif0 KICHKOBMHA CTa€ BIBIUi
Oimpmre emactuuHor. Lli pesymbraTH MiATBEPIKYIOTH
BHCHOBOK MpPO T€, IO BaXKi METaTd IHTIOYIOTH Mifo
(depMeHTIiB-IpOTEa3, MO0 HE PO3MICILUIIOITH  OiJOK
kieiikoBuHA. KarTioH Jk Kamplil0 CHIBHO AaKTHBYE
(depMeHTH, SKi NpH [BOMY IIOYMHAIOTh €(PEKTUBHO
rizposizyBatd OUIKM 10 aMiHOKHMCIOT, 3MEHIIYIOTh IX
KIJIBKICTh 1 MOJIKYJSIDHY Macy, 110 HaJa€e CiladKicTh
KJICHKOBHHI.

HasiBHICTP ~ HEBENMKOTO  3aKHCICHHS  BOJIU
BYIJIEKUCIIOTOI0 Ticiast MeMOpaHHOT O4YHCTKH CIIpHSE
MIPUTHIYEHHIO Aii MPOTEONITHYHNX (EPMEHTIB B TICTI,
xoua 1 B HeBenuKiil Mipi. [Ipn nmpoMy KielkoBHHa CTae
OUTBII TIPY’KHOIO, IO MOKE TO3HAYUTHCS HA MHUIIHOCTI
M'skymka. KpiM Toro, B Takii BOXi BiJCYTHI KaTioOHH
KaJIbITifo, sSIKi € aKTHBaTopamMu (pepMEeHTIB 1 HEOOXiTHI s
3I0POB'S JIFOTUHH.

[TokaszaHo, 110 BH3HAHMW aKTHUBATOP (EPMEHTIB
KaTIOH KaJIIIIO 1 B IAHOMY BHUIaJKy 3HAUHO aKTHBI3yBaB
TIIPONIITHYHI TIPOIECH, IO MPOTIKAIOTH B OLIKOBOMY
KOMIUIEKCI TicTa i3 mIIeHu4Horo OopomrHa. I[Ipo 1e
CBIIYMTh 3HAYHE 3MEHIIEHHS BUXOJY CHpOi, 1 B IIe
OiIIBIIIOMY CTYTIEHI CyX0i KJIeHKOBHHH. 3 0HOTO OOKY, I1e
MOJKe 3irpaTH MO3UTHBHY POJIb IPU BUPOOHMIITBI XTi0a —
TTOCWJICHHSI aKTHBHOCTI T1IPOJIITHYHMAX MPOLECIB B TICTI
JIO3BOJIMTH 3HAYHOIO MipOI0 3MEHIINTH Yac 3IHCHEHHS
mpolLecy TICTOBEICHHS, a L€ B CBOIO Yepry JOIMOMOXKE
3a0IIAJNTH EHEPrOBUTPATH 1 3HU3UTH COOIBapTICTH
MpoayKTy. 3 iHIIOro K OOKy, Taka aKTHBHICTb
(EepMEHTHOTO KOMIUIEKCY TicTa MOXE HPHUBECTH 10
3HAYHOTO OCJIa0JeHHsT HOro KIEHMKOBHMHH, IO MOXKE
NO3HAUMTHCS Ha sikocTi xumiba [9,10]. Omnak B Oyab-
SKOMY BUIAJKY, pEryJIOI0YHM TPUBAIICTh KOHTAKTY
MiCIIMEMOpaHHOT BOIU 3 KapOOHATOM KalbIlilo, MOXKHA
3HAlTH ONTUMAaJIbHE PillICHHS.

JlaHi eKcriepuMeHTY 3 BHBYEHHS KICHKOBUHU
TiCTa, TPHUTOTOBAHOTO Ha KaJilKaTIOHI30BaHIA BOML
JTOKOPIHHO BIAPI3HSAIOTHCS Bil ONMHCAHWX BHUIIE — BUXiT
CHUpOI1 KIICHKOBHHM BIMYYTHO 30UIBIIYETBCS, aje MpH
LBOMY BHXIJI CyXOi — Tak camMo 3Ha4HO 3MeHIyeThes. Lli
Ha Iepluil TOMIAA  CylmepewinBi  JaHi  JIETKO
NOSACHIOIOTECS. [IeBHe, KaTioH Kalilo HO3UTUBHO BIUINBAE
Ha TigpaTamilo KIGHKOBUHM — MOJEKyld Oulka B
JOCII/DKYBaHIM  peakiiiHiii cymimi HaOyBalOTh Taky
koH(popMalito, TIpH sKiK X rigpodinabHi QyHKIIOHANBHI
TPy CTalOTh JOCTYITHMMH JJIsl YTBOPEHHS BOZHEBHUX
3B'A3KIB 3 BOJIOIO, KA MIIIHO YTPHUMY€EThCS BCIM OLIKOBHM
koMmIuiekcoM. lle Hag3BMYaliHO TO3UTUBHHUM MpoLEC B
TEXHONOTil  XJOOMeUeHHs,  OCOONMBO  IIHYETHCS

TEXHOJIOTAMH. 3  METOI0  30UTBIICHHS  3JaTHOCTI
KJICHKOBHHU IO Timparariii y BCbOMY CBITI IPOBOISTHCS
pobotu 3 momryky n00aBoK, siki O 3abe3medyBanu Jierke
3B'A3yBaHHS BOJIM MOJIEKYJaMH OijKa KJICHKOBUHH.
3MEHILeHHS K BUXOAY CyXOl KJICHKOBHHH CBIIYUTH IIPO
aKTHBAIIl0 TIAPOJITUYHMX MPOLECIB B  TiCTi, SKi
NIPU3BOJATH 10 30UIBIIEHHS MOHOLYKPIB 1 aMiHOKUCIIOT B
TicToBOMY HamiBpaOpukaTi, Bijg SKuUX Oe3rnocepeaHbo
3aJI€KHUTh IIBUJIKICTh JO3pIBaHHS JPIkJDKOBOTO TICTA.
Takum YHUHOM, KaifKaTioHi3yBaHHS BO/JIH,
BUKOPHCTOBYBAHOI JUIs BHPOOHHWITBA XJiba, O3BOJUTH
HE TUIBKM 0€3 BCSAKHX HOMATKOBHX J00aBOK IOJIIMIIHTH
SIKICTh TOTOBOTO XJi0a, a ¥ 3HAYHO CKOPOTHTH IIPOIIEC
TICTOBEICHHA, a OTXe, 1 3MEHIINTH COOIBapTICTh
TOTOBOTO NMPOAYKTY.

BucHoBKkH

Komruiekc  mpoBeseHMX — €KCHEpHMEHTIB IO
Moaudikamii penentypHoi BOJIM, BUKOPUCTOBYBAHOI IS
BHPOOHMIITBA X;i0a, TOKa3ye, MO SKICTh BOAM Tpae
BEIMYE3HY pOIb B 3a0e3neueHHi HE TUIBKH SKOCTI
rOTOBOTO TMpPOJAYKTy, aje 1 B 3HIWKEHHI BHUTpPAaT Ha
MPOBEJCHHS TEXHOJOTiYHOro mpouecy. Lle Bigkpusae
HIMPOKI MOXJIMBOCTI TMPH MIHIMAJIBHUX KaIliTaJbHUX
BKJIQJICHHSAX  OTPUMYBaTH  3HAYHWUH  CKOHOMIUHMHI
pe3yibTar.
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C1e008amenvHo, HA KaAiecmeo 20mogoeo xaeba. Paspabomana cxema, no360iA0WdAs KAK HeUMpanu3o8ams u30uimouHyIo
KUCTOMHOCIb ROCIEMEMOPAHHOU 800bl, MAK U 0002aMumy ee KAMmuoHamu Kaibyus, Komopble He MOabKO Noae3 bl 0Jid 300P06bs 8
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npu 3amece mecma Ha MAKol 600e, YCKOPUMb NPOYECchl Mecmo8eoeHUs, YIyHUMUmMs Kauecmeo 20mo6o20 xneda u YMeHbUums
cebecmoumMocms 20mogo20 NPOOYKma.
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