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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.

Oco0nmrBO TOCTPO CTOITh mpoOieMa 3abe3nmeueHHS
ITUTHOIO BOJOIO BIAIIOBIZHOI SIKOCTI MIBAECHHUX 1 CXITHUX

Beryn

IIpoTsiroM OCTaHHIX HECATHIITH CHOCTEPITaeThCS
NOCTiMHE MOTIPIIEHHS SIKOCTI BOJM MOBEPXHEBUX BOOMM,
PIYOK 1, SIK HACTIJOK I[bOTO, MOTIPIICHHS SKOCTI IMUTHOI
Boau. Lle 0OymoBIIeHO JieKinbKoMa pu4rHaMu. B nepury
Yepry CIoCTEPiraeThes 301IBIICHHS CIIOXUBAHHS MPICHOT
BOJM  TPOMHUCIOBUMH 1  CUIBCBKOTOCIOAAPCHKUMHU
MAPUEMCTBAMH, SIKI Ticiast 3a0pyAHEHHS BHUKOPUCTaHOI
BOJM CKHUJIAIOTH ii B MTOBEPXHEBY TiaporpadiuHy MEpeKy.
OcobnmBy HEOE3NeKy CTaHOBISATH KaTiOHU TEPEXiTHUX 1
BAXKMHX METajJiB, IO 3MHBAIOTECI B TOBEPXHEBI
Bomoiimu. Ha jkamp, Bemmka dYacTHHA 3a0pyJHEHb HE
BUHMAEThCA  CYYaCHUMH  MICBKUMH  CHOpPYJaMH
MiArOTOBKKA NUTHOI Bomu. Hamma kpaina mae omumH 3
HAWHWKYAX TMOKA3HUKIB B €BpOI 11010 3a0e3MCUCHHS
MPICHOIO BOJOI0 B PO3paxyHKy Ha Jylly HaceleHHs.

perioHiB, Jie HaceJeHHs 3MyIIeHE BHKOPHCTOBYBAaTH JUIS
MUTTS BOAY 3 Jy’K€ BUCOKOIO )KOPCTKICTIO, 1110 6€3yMOBHO
BIUIMBaE Ha craH 370poBs. Kpim Toro, Boja
BUKOPHCTOBYETbCS B SIKOCTI OCHOBHOTO DELENTYPHOTO
KOMITIOHEHTa TNpW BUPOOHMUTBI  Oe3miyli  XapyoBUX
NPOJYKTIB, i, B MEpIIy 4epry, xJjiba — MpPoOAyKTy, IO B
JIaHUH 4ac SIK 1 paHille CTaHOBUTH OCHOBY XapyyBaHHS
monuad. CrnoxuBaHHS Ximi0a 0coONMBO 3pOCTaE B Ti
Nepioay, KONM 3 SKNX-HeOyAb IPUYMH CKOPOUYETHCS
CIOKMBaHHSA  Xap4yoBHX  NPOAYKTIB  TBAPUHHOTO
MOXO/DKEHHSI — S€llb, MOJIOKA, CHpY, M'sica, TBapUHHHUX
kupiB. B meit wac i 3pocrae BiZHOCHE CIIOKHBaHHSI
3€pPHOBHX HPOAYKTIB, B MEPIIUX PAAaxX SKUX CTOITH XJIiO.
Taki mpoxykTH, NpU BUPOOHULTBI SKUX BUKOPUCTaHA
HEJOCTaTHhO OYMIIEHA IHWTHA BOJA, NPUIMAalOTh B cebe
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3a0pyAHEHHS, [0 3HAXOIATHCA B Hill 1 IepearoTh iX mami
Mo JjaHmorax xapuyBaHHA. OcoOnmBo HeOe3meyHi Taki
3a0pyAHIOBaYi, AK BaXKI MeTaluHW, SKI  MAaroTh
KyMYJISATUBHY nito, TOOTO HaKOMUYYIOThCS,
KOHLEHTPYIOTBCSL TPU  TIPOCYBaHHI 1O  TPOIYHUX
nanmorax [1]. CnoxuBaHHS Bogu abo0 MpPOAYKTIB 3
BHCOKMM  BMICTOM B@XKMX 1 mepeximHux (1o
BaJICHTHOCTI) METaJliB — KaTaJli3aTOPiB MPOIIECIB Pi3HOTO
POy TIOPYIICHh — MOXE BHKJIMKATH KaTacTpOQidHi 3MiHU
TeHEeTHYHOrO amapary, po30yAWTH TeH, IO paHille
«MOBYaB» ab0 3YNMHHTH poOOTYy HEOOXiTHOTO TeHa, a
MOTiM 1 TIOBHICTIO 3MiHUTH Horo ¢yHKmiro. KpiM mporo,
HEKOHIIMIIIIfHa pelenTypHa BOJA, IO MICTHTh JAOMIIIKH
BaXKMX METaJiB, MOXXE BIUIMHYTH Ha SIKICTh Xap4oBOI
MPOAyKILii, 30KpeMa, Ha sKicTh xiiba [2-5]. Tak, Baxki
METaIl € BU3HAHUMH HEKOHKYPEHTHHMH IHriOiTOpaMu
(epMeHTIB, sKi BiirpatoTh MPOBiAHY poJib Y (GOpMyBaHHI
SK THUIIHOTO OJIOro MOPUCTOro M'SKYIIKH Xii0a, Tak i
PYM'HOI apOMaTHOI CKOPHHKH.

Merta poboTu

MeTtoto poOOTH € MOCTiIKEHHS SKOCTI HHUTHOI
BOJM Ha BIIACTUBOCTI APIKIKOBOTO TICTA.

Buksag ocHOBHOro Matepiany

Hamu mnpoBeneHi eKCHEpHMEHTH MO BHBYEHHIO
BIUIMBY Ba)XKMX METalliB Ha Jil0 MPOTEOJITUYHHX
(depMeHTiB  mmieHHYHOro  OopomHa. Sk 00'ekTH
JOCITI/KeHHsT 00paHi 1Ba MeTaly — CBUHEIb i HIKEJb B
¢dopmi ix comeil. BrumB KaTiOHIB IMX MeETaliB Ha
aKTHBHICTb TPOTCONITUYHUX (PEPMEHTIB MIICHUIHOTO
OopomiHa OIIHIOBAJIM 10 BHXOAY CHpOI Ta Cyxoi
KJICHKOBMHH NPH 3aMilllyBaHHI TiCTa, MOPIBHIOIOYH BHXIJ
KIICHIKOBHHM 3 TICTa, SKE€ TOTYBalll Ha IHCTHUIHOBaHIM
BOJi 1 Ha Bozi, sika mictuaa 0,05 r/im kaTioHIB CBHHIIO a00
mikemo. Ciig  3a3HAa4YMTH, 1[0 OUIKOBHM KOMIIIEKC
KJICHKOBHMHH TiCTa MU 3aMici miggaeTbes Aii GpepMeHTiB-
npoTeas, sAKi  TiOpONi3yOTh  OITKM 10  BUIBHHX
aMIHOKHCIIOT, sKi 30aradyiTh TICTO, ITOCTA4alOTh
a30TUCTE XapuyBaHHS MAPDLKIKIB 1 CIPHUAIOTH peakiil
Maiiapa, HaclIiIKOM $SKOi € YTBOPEHHS KOPHUYHEBOI
XPYCTKOi CKOPMHKHM ToTOBoro xijiba. KieiikoBuny B
eKCIIepUMEHTaxX BiAMHBaIM 3 TicTa Mmicnsa Horo
BIJUIC)KYBaHHS ~ HPOTSATOM  MiBTOpH roauwHd. JlaHi
eKCIIepUMEHTY HaBeZIeHi B Ta0umri 1.

Tabmuus 1 - BmactuBocTi KIEHKOBMHHU B TICTI,
NPUTOTOBJICHOMY Ha BOJIi 3 IOMIIIKaMH KaTiOHIB METaJIiB

Karion metany | Buxin kneiikoBunu, % | Po3Tsik-
Cupoi Cyxoi | HICTh, cM
Bes merary 33,0 10,2 6,8
Ca?* 24,0 7.4 13,5
Ni* 36,0 11,1 6,8
Pb? 38,8 12,0 6,8

Jyxe 3py4HAM CIIOCOOOM BU3HAYEHHS aKTUBHOCTI
MIPOTEONIITUIHNX (PEPMEHTIB € BHUMIp B'SI3KOCTI PO3YUHIB
KENMaTHHy TiX [i€l0 TpemnapaTiB, AaKTUBHICTh SKUX
JIOCHI/DKY€EThCsl. MU MTPOBENM €KCHEPUMEHT 3 BUBUEHHS
B'I3KOCTI PO3YHMHY JKEJIAaTHUHY MiJ Ji€I0 MPOTEOJITUYHUX
(epMEeHTIB  MIIEHHMYHOro OOpOIIHA B  TPHCYTHOCTI
KaTiOHIB CBUHIIIO 1 HIKEII0. AJle TaHi CKCIIEPUMEHTY HE
Y3TOJUKYIOTBCS 3 HAaBEJICHUMH BHILE — B'S3KICTh PO3UHHY

KEJTaTUHy B TPHUCYTHOCTI KaTiOHIB MeTalliB He
3MEHIIIYETBCSA, a Pi3KO0 30UTBIIYETHCS, OCOOIHMBO Yy
BUIIQAKYy 3 HikedeM. MH MOACHIOEMO Ued (akT

MEPEeBaXKHUM YTBOPEHHSIM KOMIDIEKCIB MK O1TKOBUMH
MOJIEKyJIaMH JKellaTHHy, a He (epMmeHTtiB OopomHa, i
KaTiOHOM MeTaly, IO NPU3BOAWTH [0 cTabimizamii
TPETUHHOI CTPYKTYpH JKEJIaTWHy 1, SK HACHilOK, 0
MiZBMIEHHS  B'S3KocTi  Horo  po3umHiB.  Hikenb
BITHOCUTBCS M0 TMEPEeXiAHUX METaliB, SKi MaroTh
BakaHTHi d-opOitayii, O Jae #HOMy MOJKIMBICTh
YTBOPIOBAaTH  JIOJAaTKOBI  KOOpJAHMHAIIWHI  3B'I3KH 3
MoJieKynamMu  cyOcTpary, TOOTO  miABUINYye  HOTO
KOMIIIEKCOYTBOPIOIOYY aKTHUBHICTB. LlMM 1 mosicHIOeThCS
mie OinbIre 30UTBIICHHAS B'SI3KOCTI PO3YMHIB JKEIATHHY B
MOPIBHSAHHI 3 JAOMIIIKaMH KaTiOHIB CBHHITO. OmmcaHmMiA
BUIE METOJ] BUSBUBCS HENPUIATHUM U1 BUSHAYEHHS Aii
(epMeHTIB y TMPUCYTHOCTI BaKKMX METAliB, 1 B3araii, B
MIPUCYTHOCTI BEJIHMKOI KUTBKOCTI PEYOBHH, SIKI yTBOPIOIOTH
KOMIUTEKCH 3 OUIKOBUMH MOJICKyJaMH. 3 METOI0
BHUBUYCHHS JeHATypallii Oijdka mia [Ji€l0 HaBEIACHUX
KaTiOHIB METaJiB HaMH Oyna po3poOJjcHa METOmuKa i
NPOBEJCHO MOJENIbHI  eKCIIEPUMEHTH, B SKHX MH
criocTepirajiy BHIIQJaHHA ocagy B 2%-UX BOJHHUX
pO34YMHAX S€YHOTO anbOyMiHY I JI€I0 WX METajiB.
Bunanganns ocany xapakTepHO Uit IPOTiKaHHS HpOLECy
JleHaTyparii 0inKa, KOJIM MOPYyNIyeThCs HOro TPETHHHA i
YaCTKOBO BTOPHMHHA CTPYKTypa, MOJIEKyJa BTpadae
BIIOPSZIKOBaHY  CHipalbHy  KOHGQirypamito 1  crae
Xa0THYHUM HaTrPOMa/DKECHHSM KITYOKiB 1 IeTels.
Hait0inpIn cyqacHUME METOIaMU OYHIICHHS BOIU
BiJl COJICH, B TOMY YHCII 1 BiJ COJICH BaXKKHX METAJIB, €
MeMOpaHHI METOAM, J0 SKHX BIIHOCHTHCS 3BOPOTHHIA
ocMoc, enektpomiamiz i T.a. L{i Meromu IO3BOJISIFOTH
oTpuMaTH 0e3 3HAYHMX CHEPreTUYHHX BHUTPAT YUCTY,
KOPHCHY JUTS 3JI0pOB'ST BOy. €IIMHOIO OCOOJHUBICTIO ITi€l
BOAM € JOCHTh Hu3bke 3HaueHHS pH (pH=4,5) uepes
HECEJIEKTHUBHICTh MEMOpaH MO0 BYIJICKHCIOTH, SKa
HaKOMHMYYeTbcst B mepmiari.  Hamm  mposeneHi
SKCIICpHMEHTH  IOJ0 BH3HAYEHHS BIUIMBY LEOTO
HEBEJIMKOT'0 3aKHCJICHHS BOJAM Ha MPOLECH TICTOBEACHHS
i, OTXKe, Ha SKICTh TOTOBOrO XJiba. Kputepiem orminku
XO/y TICTOBEICHHS BBaXKaJlW BHXIJN CHpPOi Ta Cyxol
KJICWKOBHHU TPW 3aMilllyBaHHI TiCTa, sIKE TOTYBalMd Ha
JUCTUIILOBAHIM BOAI 1 Ha BOII micHs MeMOpaHHOI
OounCTKH, 1m0 Mae pH=4,5. Cnij 3a3Ha4nTH, [0 OUTKOBHIA
KOMIUIEKC KJICHKOBHHH TICTa MPH 3aMiCi MiATAEThCS il
(dbepMeHTIB-TIpOTEa3, SKi TiAPOJI3yIOTh OLIKH 10 BUTBHUX
aMiHOKHCJIOT, sKi 30aradyloTh TICTO, IIOCTa4YarOTh
a30TUCTE XapuyBaHHS APDKIKIB 1 CHIPHAIOTH peakuil
Maiiapa, HacliIKOM SKOi € YTBOPEHHS KOpPHUYHEBOI
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XPYCTKOI CKOPHHKH TOTOBOTO XJIi0a. [laHi eKCriepuMeHTy
HaBeJIeHI B TabmI 2.

Tabmuig 2 - BaacTMBOCTI KIEHKOBMHHM B TICTI,
MPUTOTOBJICHOMY Ha BOJI MICJIE MEMOPaHHOT OUHUCTKH

MIIEHHYHOTro OopormHa? 3 METOI BIANOBiAI Ha 1€
MUTaHHA HaMd OynM  TIPOBEIECHI  BHILNEOIHMCAHi
eKCIICpIMEHTH 3  BHBUCHHS  KICHKOBHMHH  TiCTa,
MIPUTOTOBAHOTO HA KayidKaTioHi30BaHil Boji. Pe3yibrarn
EKCTIIepUMEHTY HaBeJIeH] B Tabnumi 4.

Buxig kiaeikoBuHH, % Po3Tsok- Tabmuus 4 — BrmacTHBOCTI KIIEHKOBHHH B TICTI,
Hocmin Cupoi Cyxoi HICTb, CM MPUTOTOBIICHOMY Ha KaJliiKaTiOHI30BaHii BOI
Jlucr. Boga 33,0 10,2 6,8
(KOHTPOIIB) Hocmnin Buxin kneiikoBunu, % Po3zTsxk-
Bopa micns 31,2 11,0 6,7 Cupoi Cyxoi HICTb, CM
MeMOpaHHOT Jlucr. Boga 33,0 10,2 6,8
OUUCTKHI (KOHTpOJIB)
Kamiiikationi- 35,1 8,4 6,7
Hamu pospobiena cxema, M0 JO3BOJSE SIK 30BaHa BOJIA

He#Tpati3zyBatu HAJUTAIIKOBY KHUCIIOTHICTB
micIIMEeMOpaHHOT BOIHM, Tak 1 30araTuté i KaTioHAMH
KaJIbITiI0, SIKi HE TUTBKH KOPHCHI JUIA 3[0POB'S B CKIIAAi
MPOAyKTy, ane i Oyaydd axTuBatopamu (EpMEHTIB,
3MOXYTh BIUIMHYTH Ha Iepedir TiApoJiTHIHIX MPOIIECiB
Opy 3aMillyBaHHI TicTa Ha Takid BOMI, NPHCKOPHTH
NPOIIECH TICTOBEACHHS 1 TOMIMIIMTH SKICTh TOTOBOTO
xJtiba. BimmoBiHO 10 11i€ cxeMu BojIa Miciist MeMOpaHHOT
OYUCTKHM TMPOIYCKAEThCS Yepe3 Imap MOAPIOHEHOro
kapOOHaTy Kajblilo, B Pe3yidbTaTi 4YOro BigOyBaeThCs
peaxmiss MiX HaJJIUIIKOBOI BYTJIEKHCIOTOIO B BOML 1
KapOOHATOM Kalbllifo, BOJA MPH [bOMY HACHUYETHCS
po3unHHUM  OikapOoHaTOM  KambIlifo 1  HalyBae
¢iziomoriune 3HaueHHs pH, mo mopiBHIOE 6,5.
BHKOpUCTOBYIOUYH MIATOTOBICHY TAKUM YHHOM BOJIY, MU
BUBYMJIM il BIUIMB Ha KIJIBKICTH 1 SIKICTh KIIEMKOBHHH,
BiAMHTOI 3 TicTa. J[aHi eKCIIEpUMEHTY HaBeAeHI B Ta0I. 3.

Tabmui 3 - BoacTuBOCTI KIIEHKOBMHHM B TICTI,

MIPUTOTOBJICHOMY Ha BOJI, 30araueHoi KaTioHamu
KaJIbLi0
Hocmin Buxin kneitkoBunu, % PozTsok-
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
3IIMICHIOBATHCS ¥ 1HIIMM CHOCOOOM — 3 BHKOPUCTaHHSAM
SIK TPUPOJTHHUX, TaK 1 CHHTETUYHUX CcOpOeHTiB [6,7].
Haii6inp1 mmpoKo B CBITI 3aCTOCOBY€EThCSI 10HOOOMIHHA
OYMCTKA BOJM, TIOB's13aHa 3 TpoIiecoM rom'sikireHHs. [Tpu
IFOMY B BOJY /OJA€ThCS KaTiOH HATPilO, 3 TMPUBOIY
SKOro  ICHYIOTH  JIesiki  3acTepekeHHs.  Hamm
3alpoIOHOBaHUK  cmocid  pereHeparii copOeHTy He
XJIOpUIOM HATpifo, SK [¢ TIOBCIOMHO MpPHUHHATO, a
XJIopuAOM Kamifo. [Ipu mpOMy INpH TIPOITYIICHHI BOIH
TaKUM YUHOM 4epe3 MiATOTOBIEHWH KaTIOHIT OYHIIEeHA
Boma Oyzme 30aradyBaTHCA 3aMiCTh KAaTiOHIB HATpiro
KaTiOHaMHU KaJilo, 10 TPaloTh Belnue3Hy (i3ionoriyHy
poib, 30KpemMa B 3a0e3le4eHHI HOpPMabHOI poOOTH
cepueBoro M'sza. Sk ke KaifikaTiOHI30BaHa BoOja
NO3HAYAEThCSI Ha TMOBEJIHLI OLIKOBOIO KOMIUIEKCY

OO0roBopeHHs1 pe3yJIbTaTiB

HaBezeHi gaHi eKCIEpUMEHTY CBiYaTh MPO Te, IO
BHXIiJl CHPOI KIIEHKOBUHH B TICTi, sIK€ OyIJIO IPUTOTOBICHO
Ha BOII 3 JOMIMIKAMHA BaXXKHX METAIIB — CBHHIO 1
HIKEJI0, 3Ha4YHO 301JIBLIMBCSA B TOPIBHSHHI 3 TICTOM,
NIPUTOTOBaHUM Ha TUCTWIILOBaHIH Bozi. Lle roBoputh mpo
iHTIOyBaHHSI TNPOTEOJITUYHUX (EPMEHTIB NIIEHUYHOTO
OopoIllHa UMM KaTiOHaMU. MexXaHi3M Jii KaTioHIB Ha
(epMeHTH-TIpOTEa3n TMOB'I3aHMH 3 1X peakmiero 3
aKTUBHUMH  OiYHUMH  (YHKIIOHATBHAUMH  TPyHaMH
OlMKOBMX MOJEKynT (epMeHTIiB, dacTilie 3a Bce, 3
CynpTiApUIGHIME TpynaMu SH, 1o mopyurye TpeTHHHY
CTPYKTYPY (EpMEHTY i MPU3BOIUTH A0 MOTO JACHATYypamii
1 BTpaTl akTHBHOCTI [8]. 3 MaHUX EKCIIEPUMEHTY BHIHO,
[0 CBHHEIb € OUTBII CHJIBHUM IHTIOITOPOM MpoTeas, Mo
[OB'SI3aHO IIBMJIIE 3a BCE 3 THM, IO BiH € OUIBII
CUIIHUM OKHCJIIOBa4eM B ITOPIBHSIHHI 3 HIKEJIEM 1 TOMY
OimbI aKTHBHO B3aemojie 3 rpymamu SH, siki MaroTh
BiJTHOBHI BJIACTHBOCTi. 3 METOI MOPIBHSHHS HaMU OYB
MIPOBEJICHUI EKCIIEPUMEHT 3 KJICHKOBMHOIO, BiMHUTOI 3
TICTa, NMPUTOTOBAHOTO HA BOAI 3 J00ABKOIO BiIOMOTO
aKkTHBaTopa (EepMEHTIB — KaTioHAa KaJIbIil0o — B
koHUeHTpauii Texk 0,05 r/nm y mepepaxyHKy Ha MeTal.
Buxin xIefiKoBHHH Pi3KO 3MEHIIWBCS, IO CBIAYUTH IIPO
MPUCKOPEHHS 1ii TPOTEONITHYHUX (PepMeHTiB Tix
BIUIMBOM KaJbllilo, SKMH Oepe ydacTb B craOimizaril
TPETHUHHOI CTPYKTYpU (EPMEHTY i YTBOPECHHS aKTHBHOTO
(dbepMeHT-cyOCTpaTHOTO KOMIUIEKCY. [lopsia 3 BHXOIOM
cUpoi KJIEHKOBWHHM, MU KOHTPONI3yBaJM BHUXiJ CyXoOl
KICHKOBMHU 1 T1i  PO3TSIKHICTh, sIKA IPOTHO3YE
€JIaCTUYHICTh OIJIKOBOro Kapkaca Xjiba mpu BHIIYIi
TICTOBOI 3arOTOBKH. BuXin cyxoi KIeHKOBHHH Ma€ Tyxke
Ba)KJIMBE 3HAUCHHS /ISl OLIHKU TPOLIECiB, SKi IPOTIKAOTh
B OIIKOBOMY KOMIUIEKCI IIIEHUYHOTO OOpOINHA, TaK SIK
M BIUIMBOM JESKHX PEUYOBHH MOXKE Ii/IBUIyBaTHCS
3IATHICTH OLTKOBHX MOJIEKYJ IO arperyBaHHS HaBKOIO
HUX MoJekyn Boau. Ilpm 1poMy MiABHILy€eTHCS
rigparaiiiss OUIKIB KJICHKOBMHH, BOHA CTa€ 3JaTHOIO
yTpuMyBaTé Oinpme 3B's3aHOI BOAM 1 BHXIA cupoi
KJICHKOBHHHU 301NBIIYEThCA. Y TEXHOJOTI BUPOOHHUIITBA
BUPOOIB 3 MIIEHUYHOTO OOpOILIHA TakKWil MpoLeC Iyxke
KOPUCHHUI ISl SKOCTI TOTOBHUX NPOAYKTIB. Y Takomy
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BHIIAJKY MIPH BHUCYIIYBaHHI BiIMHUTOI CHpPOI KICHKOBHHH
BCA 3B'S13aHA BOJIA €NIMIHYE 1 BHXiJ CyX0l KJICHKOBUHH HE
BiZpi3Hs€THCA BiA 3Bu4aiiHOTrO. IIpH BHCymryBaHHI CHpOi
KJIEKOBUHHU, OTPUMAHOI B IIPOBEIECHUX EKCIEPUMEHTAX
BUXiZ T TPOSBIAE TaKy » 3aKOHOMIPHICTb, SIK 1 BHXIJ
CYyXOi, III0 MOBHICTIO BUKIIIOYAE MOXIIUBICTD IMiIBHIIECHOT
rifpararii OUIKIB TiCTa, a 3aJUIIAE TUIBKH X IHTOyHOUy
depmenTn  nito. PO3TSKHICTE K KICHKOBUHH — HE
3MIHIOETECS B TiCTi, IPUTOTOBJICHOMY Ha JUCTHIILOBAHOI
BOJI 1 Ha BOAI 3 JOMIIIKAMH CBHHIIIO 1 HIKEIIO, 1 TUIBKK B
MPUCYTHOCTI 10HA KaJbIif0 KICHKOBMHA CTa€ BIBIUi
Oimpmie emactuuHor. Lli pesymbraTét MiATBEPIKYIOTH
BHCHOBOK MpO T€, IO BaXKI METamd IHTIOYIOTH Mifo
(depMeHTIiB-IpOTea3, MO HE pO3MIEIUIIOIOTh  OiJ0K
kieiikoBuHn. KarTioH Jk KampLil0 CHIBHO AaKTHBYE
(depMeHTH, SKi TNpH LbOMY IIOYMHAIOTh €(PEKTUBHO
rizpoizyBaTd OUIKM 10 aMiHOKHCIOT, 3MEHIIYIOTh IX
KIJTBKICTh 1 MOJIEKYJSIDHY Macy, IIO0 HaJae CiadKicTh
KJIEHKOBHHI.

HasiBHICTP ~ HEBENMKOTO  3aKHCICHHS  BOIU
BYIJIEKUCIIOTOIO Ticiast MeMOpaHHOI OYMCTKH CIIpHSE
MPUTHIYEHHIO [ii TPOTEONITHIHUX (DEpPMEHTIB B TICTi,
xo4a i B HeBenmuKii Mipi. [Ipu mpoMy KIIeKOBHHA cTae
OUTBII MIPY’KHOIO, IO MOKE TO3HAYUTHCS Ha MHUIIHOCTI
M'sakymkn. KpiM Toro, B Takiii BOXI BiJCYTHI KaTiOHH
KaJIBbIIiIo, sSIKi € aKTHBaTopamMu (pepMEeHTIB i HeOOXiqHI s
3/I0POB'S JIFOJIUHH.

[TokazaHo, 110 BH3HAaHWW aKTHUBATOP (EPMEHTIB
KaTIOH KaJIBIIIO 1 B JAHOMY BUIAJKy 3HAUHO aKTHBI3yBaB
TIIPONIITHYHI TPOIECH, MIO MPOTIKAIOTH B OLIKOBOMY
KOMIUIEKCI TicTa i3 mIieHn4Horo OopomrHa. [Ipo 11e
CBIIYMTh 3HAYHE 3MEHIICHHS BHUXOJY CHpOi, 1 B IIe
OiTIBIIIOMY CTYTIEHI CyX0i KJICHKOBHHH. 3 0HOTO OOKY, 1€
MOJKe 3irpaTH MO3UTHBHY POJIb MPU BUPOOHMIITBI XMi0a —
TTOCWJICHHSI aKTHBHOCTI T1IPOJITHYHMX MPOLECIB B TICTI
JIO3BOJIMTH 3HAYHOIO MipOI0 3MEHIINTH Yac 3AIHCHEHHS
MIPOIIECY TICTOBEJCHHS, a II€ B CBOIO YEPry IOIOMOXKE
3a0IIAJNTH EHEPrOBUTPATH 1 3HU3UTH COOIBapTICTH
OpoAyKTY. 3 1HIIOrO K OOKy, Taka aKTHBHICTh
(EepMEHTHOTO KOMIUIEKCY TicTa MOXE HPHUBECTH 0
3HAQYHOTO OCJa0JIeHHs WOro KIEHKOBHHHM, IO MOXE
nmo3HaunTHCs Ha sikocti xmiba [9,10]. Oxgnak B Oynb-
SIKOMY BHIAJKy, PETYJIOI0YH TPHUBAIICTh KOHTAKTY
MiCIIMEMOpaHHOT BOIU 3 KapOOHATOM KaibIlilo, MOXKHA
3HAlTH ONTUMAaJIbHE PIilICHHS.

JlaHi eKcriepuMeHTY 3 BHMBYEHHS KICHKOBUHU
TiCTa, TPHUTOTOBAHOTO Ha KaJilKaTiOHI30BaHIA BOi
JOKOPIHHO BIAPI3HSAIOTHCS Bill ONMHCAHWX BUIIE — BHUXiT
CHUpOi KIJICHKOBHHU BIiMUyTHO 30UMBIIYETHCS, aje MpH
[bOMY BHXIJl CyXOi — Tak caMo 3HauyHO 3MeHInyeTbes. Lli
Ha TepIuii  MOIVIsI  CyNEepewIdBl  JaHi  JIErKo
MOSICHIOIOTLCS. TIeBHE, KaTiOH KaJlilo MO3UTHUBHO BIUIMBAE
Ha Tifparamilo KICHKOBHMHM — MOJIEKylIn Oinka B
JOCIHIDKYBaHIM  peakiiiHiii cymimi HaOyBalOTh Taky
koH(popMaLito, 1pH sKid X rigpodinapHi QyHKIIOHANBHI
TPy CTalOTh JOCTYITHMMH JJIsl YTBOPEHHS BOZHEBHUX
3B'A3KIB 3 BOJIOIO, KA MIIIHO YTPHUMY€EThCS BCIM OLIKOBHM
koMmIulekcoM. lle Hag3BUYalHO MO3UTUBHHUM MpoLEC B
TEXHONIOTii  XJiOOmeueHHs,  OCOONMBO  IIHYETHCS

TEXHOJIOTAMHA. 3  METOK  30UIBLIEHHS  31aTHOCTI
KJICHKOBHHU 10 TiIpartamii y BCbOMY CBITI IPOBOISTHCS
pobotu 3 momryKy m00aBoK, siki O 3abe3medyBanu Jierke
3B'A3yBaHHS BOJIM MOJIEKYJaMH OijKka KJICHKOBUHH.
3MEHILIeHHS K BUXOAY CyXOl KJICHKOBHHH CBIIYUTH IPO
aKTHBAIIl0 TIAPOJITUYHMX TPOLECIB B  TiCTi, SKi
MIPU3BOIATH 10 30UIBIIEHHS MOHOIYKPIB 1 aMiHOKHCIIOT B
TicToBOMY HamiBpaOpukaTi, Bijg SKUX Oe3rnocepeaHbo
3aJ€KHUTh IIBUIKICTh JO3pIBaHHS JPIIDKOBOTO TICTA.
Takum YUHOM, KaJifKaTioHi3yBaHHS BOJIH,
BUKOPHCTOBYBAHOI JUIS BHPOOHHWITBA XJi0a, O3BOJIUTH
HE TUIBKU 0€3 BCAKHUX JOMATKOBHUX NOOABOK MOJIIIIINTHA
SIKICTh TOTOBOTO XJi0a, a ¥ 3HAYHO CKOPOTHTHU IIPOIIEC
TICTOBEEHHA, a OTXe, 1 3MEHIINTH COOIBapTICTh
TOTOBOTO NMPOAYKTY.

BucHoBku

KoMruiekc  mpoBeIEHHX  eKCIIEPUMEHTIB 110
Moaudikanii penenTypHoi BOAW, BUKOPHCTOBYBAHOI VIS
BHPOOHHMIITBA Xi0a, TMOKa3ye, M0 SKICTh BOAM Tpae
BEIMYE3HYy pOIb B 3a0e3neueHHi HE TUIBKH SKOCTI
TOTOBOTO TMPOJAYKTy, aje 1 B 3HIKEHHI BUTpPAaT Ha
MPOBEJCHHS TEXHOJOTIYHOro mpoluecy. Lle BigkpuBae
LIMPOKI MOXKJIMBOCTI TMPH MIHIMAJIBHUX KaIliTaJbHUX
BKJIQJICHHSAX  OTPUMYBaTH  3HAYHWUH  EKOHOMIUHHHI
pe3yibrar.
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AHHOTALIUA [lpogedenvl sKcnepumeHmsl NO UIVUEHUIO GIUAHUA MANCENLIX MemAaulog Ha Oelicmseue NpomeosumuiecKux
hepmenmos nuieHuuHON MYKU U ONpeoeNeHulo GIUsHUL — HeDOIbUI020 3AKUCTEHUsI 600bl HA NPOYeccbl Mecmoseoenus u,
C1e008aMeNbHO, HA KA4ecmeo 20mogo2o xiaeba. Paszpabomana cxema, no3gonsowas Kak Heumpam3osams u3oulmounyio
KUCIOMHOCIb ROCIEMEMOPAHHOU 600bl, MAK U 0002AMUMb ee KAMUOHAMU KAIbYUs, KOMopble He MONbKO NOAe3Hbl OJisl 300P06bsl 6
cocmase NPoOYyKma, HO U SGNAACH AKMUBAMOPAMU (EePMEHMO8, CMO2YN NOGIUSAMb HA NPOMEKAHUE SUOPOTUMULECKUX NPOYEecCos8
npu 3amece mecma Ha MAKOU 600e, YCKOPUMb NPOYECcCbl MecmoseoeHus], Yayuuums Ka4ecmeo 20mogoco xieba u yMeHbUuums
cebecmoumMocnb 20mogo2o NPOOYKmd.

Kniouesvle cnosa: nuwienuunas myka, KIEUKOSUHA;, 600d, GMUIOIUMUYECKUE U NPOMEOIUMUYECKUe (epMenmol;, KamuoHbl,
msiicenble Memail.
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