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BUKOPUCTAHHSA 35POI)KEHOTI'O ABJIYYHOI'O COKY B TEXHOJIOTI'II
BUPOBHUITBA )KUTHbO-IIIEHNYHOI'O XJIIBA

Axkmyanvnicmes memu 00CiONCEHHA 3YMOBNEHA HeODXIOHICMIO NIOBUWEHHSA Xapyu080i Yinnocmi X1i006yI0uHUX 6upoOi6
3 OOHOUACHUM 30€PEeCEHHAM AKOCMI Ma NIOBUWEHHAM eKOHOMIUHOL eheKkmugnocmi Ho8ayitl.

Ilocmanogxka npobnemu. 3pocmants 06cA2i68 CNOACUBAHHA XNTOOOYIOUHUX 8UPOOIE Y 8CbOMY C8IMi OUKMYE HeoOXio-
HICMb PO3POOKU HOBUX NPUCKOPEHUX MEXHON02Il 8UPOOHUYMEA, 3 00H020 OOKY, A 3 IHU020 — 30epedcenHs 8 NPOJYKMAax Gi-
MAamiHi6, MIKPO- Ma MAKPOeleMeHmIE.

Ananiz ocmannix docnidycens i nyonikayii. Y naykosux nyOnikayisx nokazama nepcneKmueHicms 66e0eHHs 8 peyen-
mypy x1i6o6ynouHux 6upobie 36po0ACEHUX BUHOSPAOHUX COKIB i3 GUCOKUM BMICIOM DION02IUHO AKMUSHUX PEHOBUH, SKI Ni0-
BUWYIOMb XAPYOBY YIHHICMb 20MO080I NPOOYKYIL.

Buoinenns neoocnioxncenux uacmun 3azanvhoi npoonemu. He Oocniodiceno uKopucmants 6 mexnono2ii JdcumHso-
NUWEHUYHUX XTT000YI0UHUX 8UPOOIE THUUX 0OABOK POCIUHHOZO NOXOOICEHHS, WO 3a0e3neyyomy NONInueHHs AKICHUX NOKa-
3HUKIB 8UPODIE 3 0OHOYACHUM 30a2aAHeHHAM NOJCUBHOT XaPUO8OT YIHHOCMII.

Ilocmanogxa 3agoannn. Po3pobka mexnonoeii aueomosnents JHCUmHbO-HUEHUYHO20 X1i0y HaA 3aKBACKAX CHOHMAHHO2O
6po0inHa 3i 30p00IHCEHHO20 AOIYHHO20 COKY, WO 00380NUMb NOTINUUMU BIMAMIHHO MIHEPANbHIN CKIA0 OMPUMAHOT NPOOYKYil.

Buknao ocnoenozo mamepiany. Pospobnena peyenmypa npucomy8anHs JICUMHbO-NULEHUYHO20 Xaiba Ha 3aKeacyi CNOH-
man1o2o OPoOdinHs 3 000ABAHHAM 30POOICEH020 ADNYUHO2O COKY 8 pisnux Konyenmpayiax (20, 40 i 60 e na 1 ke bopowna), npo-
6€0€HO OYIHIOBANHSL SIKICHUX NOKA3HUKIE QOCTIOAICYS8AHUX 3DA3KIE ) 3aK6ACYL, MECMOBUX HANIBHadpukamax, 20mosux 6upobax.

Bucnoeku 6ionogiono 00 cmammi. Bcmanogneno no3umugnuii 8niug 36poodiceno2o A6ay4Ho20 COKY Ha aKMUSHICmy Mo-
JOYHOKUCTUX OAKMEPIL ICUMHIX 3AKBACOK CHOHMAHHO20 OPOOIHHS, 3yMOGNIEHULl GNIUBOM il KOMNOHEHMIE A MiKpobiomy 3aKea-
CKU, npugooumsb 00 NOMINUIEHHS NOKA3HUKIE Akocmi. Bemanoeneno onmumansue 0ozyeanns dobasku 6 40 2, wjo 3abesnewye
MAKCUMATILHO MONCIUBL SHAYEHHS. ROPUCIIOCI, NPYHCHOCTE M SKVIUKU T DOPMOYCIOTIMUBOCIU IHCUMHBO-NULEHUHO20 XTI0a.

Knrouosi cnosa: sicumnbo-nuieHunnuil Xaio,; 3aK8acku CHOHMANHO20 OPOOinHs; 30po0diceHull AONYUHUIL CiK, MeXHON02Is
8U20MOBNECHHS.

Tabn.: 5. bion.: 11.

AKTyaJabHiCTh TeMH J0CTiIZKeHHsA. XapuoBa MPOMHUCIIOBICTD 13 KO)KHUM POKOM CTPIMKO
PO3BHUBAETHCS B YCIX HANPSMKaX, OCOOJMBO B HANpsAMY MiBUIIEHHS XapyOBOi IIIHHOCTI XJi-
0600y/104HUX BHUPOOIB, PO3IIUPEHHS iX ACOPTUMEHTY Ta YIOCKOHAJIEHHS TEXHOJOITYHOIO
nporecy ix BupoOHunTsa [1].

ITocTanoBka npodJjemu. KonrBaHHS SIKOCTI CHPOBUHHUX KOMIIOHEHTIB, IPUCKOPEHI Te-
XHOJIOT1i BUPOOHHMIITBA OOPOIIHSAHUX HamiBhaOpUKaTIB 13 BUKOPUCTAHHIM IOJIMIIYBaYiB 1
KOHCEpBaHTIB, MpolieMa nediuuTy BiTaMiHIB, MIKpPO- Ta MaKpOEJIEMEHTIB 3yMOBIIIOIOTh 3HU-
KEHHA AKOCT1 XJ11000y10uHNX BUPOOiB. [lepcrieKTHBHUM HanpsIMKOM BHUPIILIEHHS 3a3HaYEHUX
npo0JieM € yJOCKOHAJIIEHHS TEXHOJIOTil BUPOOHMLTBA XI11000yJI0YHMX BUPOOIB 3a paxyHOK
BUKOPUCTaHHS IPUPOIHBOT POCIUHHOT CHPOBHHHU.

AHaJi3 ocTaHHIX J0caiKeHb i myOJikaniii. X1i00npoIyKTH — 0/1HE 3 OCHOBHHX JDKE-
pel, HeoOXiTHUX OpraHi3My POCIMHHUX OLIKIB, BYTJIEBOIIB, BITAMiHIB, Makpo- 1 MiKpoeneMe-
HTIB, Xap4OBHX BOJIOKOH. BojiHOUAC TexHOJIOTIUHE nepepoOIeHHs 3epHa Ha OOPOILHO CYNpo-
BOJ/DKYETbCS 3HAUHUMH BTpaTaMM BITaMiHIB 1 MIHEpAJIIbHUX PEUOBUH, K1 BUAISIOTHCS Pa3oM
13 BuciBkamu [2; 3]. [IpurotyBanns 3 OopoirHa xii6a, x11600yJI09HUX 1 OOPOLTHSIHUX KOHIH-
TEePChKUX BUPOOIB MPU3BOJIUTH IO JOJATKOBOI BTPATH LIUX BAXKIMBUX OIOJOTIYHO aKTHMBHHMX
peuoBuH. Hanpuknan, BMictT BitamiHiB rpynu B (Tiaminy, HianuHy, Bitaminy B6, ¢omieBoi
KHUCTIOTH), 3aJli3a 1 KaJbLi0 B MPOIECi MPUTOTYBAHHS XJ1i0a, MOYUHAIOYH BiJl PO3MEIIIOBAHHS
3epHa i 3aKIHUYIOYM BUITIKAHHSIM, 3HIXKYEThCS y 2-6 pasiB [4].

30arauyBaTH BiTaMiHaMU i MiHEpaTbHUMU PEYOBHMHAMH HEOOXITHO Hacammepesa MpoayK-
TH MaCOBOT'O CIIO’KMBAHHS, SIKI JOCTYIHI JUI BCIX TPYI JUTSYOTO 1 JOPOCIOTr0 HACENeHHs Ta
PEryasipHO BUKOPUCTOBYIOTHCS B ILIOJICHHOMY XapuyBaHHi [5].
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30arayeHHs1 XapyoBHUX MPOJYKTIB BiTaMiHAMM 1 MiHEPAJIbHUMH PEUYOBHHAMHU HE TIOBUHHO
MOTIPITYBATH CIIOKHBHUX BJIACTHBOCTEH LIUX MPOYKTIB: 3MEHIIYBAaTH BMICT 1 3aCBOIOBAHICTb
IHIIUX PEYOBUH, CYTTEBO 3MIHIOBATH CMaK, apOMaT, CBLKICTh MPOAYKTIB, CKOPOUYBATH CTPOK
ix 30epiraHHs.

EdexTuBHICTh 30araueHux MpOIYyKTIB MOBUHHA OyTH MEPEKOHIMBO MIITBEP/HKEHA arpo-
Oarli€ro, siKka IEMOHCTPYE He TUIbKM iX MOBHY O€3IeKy, BIAMOBIIHI CMAaKOB1 BIACTHUBOCTI, aje
TaKOX J100pe 3aCBOEHHS, CIPUSATH CYTTEBOMY MOJIMILIEHHIO, 320€311eUeHOCT] OpraHi3My BiTa-
MiHAMU 1 MiHEpaJbHUMHU PEUOBHMHAMH, IO BBEAEHI JO0 CKIaAy 30araueHux MPOAYKTIB, i
MOB’s13aH1 3 UMM PEUOBHMHAMU MOKA3HUKU 3[J0POB’SL.

BitamiHM BHUKOPHUCTOBYIOTH y BHUIJIAZI OKPEMHUX IpenapaTiB, BiTaMIHHO-MiHEpaIbHHUX
MPEMIKCIB, pi3HUX OI0JOTTYHOAKTUBHUX A00aBOK 1 mojimmryBaviB. [leski BUeHi HANAIOTh Ie-
peBary 3aCTOCYBAaHHIO Yy CKJIaJll 3aKBAaCOYHUX KYJIbTYpP MIKpPOOPraHi3MiB, Kl IPOAYKYIOTb Bi-
taMiHu [6]. Bupo6ieni 610TeXHIYHUM CIIOCOOOM BiTaMiHM 30€piraloThCsl MICis BUITIKAHHS B
OUIBILIIN KUTBKOCTI, HDK CHHTETUYHI. 3aKBallyBaHHS BOJHO-OOPOIIHUCTOI CyMillll YUCTUMHU
KyJIbTypaMH MOJIOUHOKUCIMX OakTepiil MpHUBENO 0 3HAYHOTO (Ha MOPSAIO0K) 30UIbIIEHHS B
3aKkBackax KunbkocTi BitaminiB B1, B2, PP [7]. Lle niarBepaxye Te, 110 MOJIOYHOKHCII OaKTe-
pii € aKTUBHUMHM MPOOIOTHKaMU Ta 30arayyroTh 3aKBacKy BiTamiHamu. Bimomo, 1o Apibxpki
TaKOX € MPOYIIEHTaMH BITaMIHIB.

CaiToBa mpakTHKa MoKasaja, mo ¢optudikaiis OOpoIIHa 1 BUMIKaHHS 3 HHOTO XJ1i0a /1ae
3MOTY 3 MOPIBHSHO HU3BKUMH JOJATKOBUMH 3aTpaTaMH CYTTEBO 3MIIIHUTU 370POB’Sl Hace-
nennd. Ilin «poprudikaiiiero» 31e0UIbIIOTO0 PO3yMilIOTh BHECEHHS BITaMIiHIB 1 MiHEpalliB y
MPOIYKT y KUIBKOCTI, 1110 TIEpEBUIILY€E MPUPOIHUI Horo BMICT y mpoaykTi [8]. [losiBa Ha pun-
Ky HOBUX XapuOBHUX J00aBOK JI03BOJISIE PO3LIMPIOBATH aCOPTUMEHT XJ11000yI0YHUX BHUPOOIB
PO LIAKTUYHOT CIPSIMOBAHOCTI ¥ MIABUIIIEHOT XapuoBOi I[IHHOCTI. Bukopucranus 6ioyoriu-
HO aKTMBHHMX PEYOBHH 3yMOBIIIO€ NMOTPeOy 11010 BUSABJICHHS PI3HUX YMHHUKIB HA TOKa3HUKHU
SIKOCT1 TOTOBUX BUPOOIB.

3HayHa yBara NpUAUISIETHCS JOCTIHKEHHIO 30pO/PKEHOT0 BUHOTPAJHOTO COKY, IO JI03BO-
nsi€ IHTeHCUGiKyBaTu npoiiec OpoaiHHs [§]. BuuaBku € MIIbHUMHU 3IMIIKAMH, 110 OTPUMY-
I0ThCS Y TIPOIIeCi MpecyBaHHsS CBDKOI Me3ru, abo Me3ru, 10 mepedpoanna, sKi CKIaAaroThCsa
31 IIKIPKHW, HACIHHS, 3aJIUIIKIB PIMHU (Cyclia, BUHA), a 1HOI Ta rpebeHiB. Bunorpaani Buya-
BKM — HaOUIbII 3HAYHUN BTOPHUHHUIN MPOAYKT BUHOPOOCTBA, 1110 CTaHOBUTH 15-17 % Bin ma-
cu srin. Cxian iX 3anexuTh Bif ciocoOy nepepoOku BuHorpamy [8]. YV Hux mictuthes (y %):
HIKipKU srig — 57-59, mynena — 10-12, Haciaas — 28-29, rpebeni 3 mnomoHbkkamu — 1,08-
1,25, 3anumku no3u — 0,2-0,25. AHani3 XiMIi4YHOTO CKJIaAy BUHOTPaAy i MPOJYKTIB HoOro me-
pepoOKHU MOKa3aB, 1O 3 MOTJISAY BMICTY 010JOTTYHO LIHHUX KOMIIOHEHTIB — XapuOBUX BOJIO-
KOH, NOJipeHoiB, BiTaMiHIB, MiHEpaIbHUX 1 IHIIMX PEUOBUH, HAWOUIbII MEPCIEKTUBHOIO 1
JICIIEBOI0 CHPOBHHOIO € BUHOTPA/IHI BUYaBKH — BTOPUHHI TPOJLKTH BUHOPOOCTBA 1 COKOBOT'O
BUPOOHMIITBA. 3aCTOCYBAaHHS iX Y XapyoBiil MPOMMCIOBOCTI 1, 30KpeMa, y BUPOOHUITBI 00-
POLIHSIHMX BUPOOIB JOCTATHHO JOCTIHKEHO [9] Ta BIIKpUBA€E BETUKI MOXKIMBOCTI JJIs1 IPOBeE-
JI€HHS JOCHI/DKEHB 3 IHIIMMU BUJIAMU COKOBOT MPOTYKIIii.

Jnst 30arayeHHs xy1i000yI0YHUX BUPOOIB BUKOPUCTOBYIOTh NPUPOJAHUIN KapOTHH (KOHIIE-
HTpaTH MOPKBH, rapOy3iB, LIMMIINHMA, OOMINUXM) 1 KAPOTHH MPOMHUCIOBOIO BHUPOOHHUIITBA.
JlxepenoMm B-kapoTuHy [yt X1i000yI04HUX BUPOOIB 3apONIOHOBAHO TapOy3 MPOI0BOIbUUI
[10], sxuii BUKOpPHCTATU B CyMIIIll 3 POCIMHHOO 0J1i€t0. TiCTO TOTyBanu O€30MapHUM CIOCO-
O0OM y MO€IHAaHH1 3 IHTEHCUBHUM 3aMIIIIyBaHHSM.

BxirouenHst 1o peuentypu Xiai0600ylo4HHX BUPOOIB KalbliEBMICHUX J100aBOK CIIpHsE
MOJIMILIEHHIO CTa0UIBLHOCTI CTPYKTYPHO-MEXaHIYHUX BJIACTUBOCTEH M’SKYIIKH XJ1i0a Mmijx yac
fioro 36epiranus [9]. 3acTocyBaHHs IIMX J00aBOK Haja€ rOTOBIM MPOAYyKIil MpoQiTaKTHUH1
BJIACTUBOCTI.
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BaxuimBuM JukepenioM BITaMiHIB, MIHEPAJbHUX PEUYOBUH 1 JESIKMX IHIIUX CIIOIYK MOXKeE
OyTH €KCTpaKT 3€JEHOT0 Yaro, 3aBISIKH SKOMY MPOIYKT HaO0yBae MpoQUIaKTUYHUX BIACTUBO-
CTeH, BIIPI3HAETHCS MIABUILECHOK OIOJOTTYHOK 1 XapYOBOKO I[IHHICTIO Ta CTIMKICTIO Mia 4ac
30epiraHHs.

Himenpki pocnigauku [10] 3ampomoHyBaiy eKCTPakT i3 MOOIYHUX MPOIYKTIB mepepoo-
JIEHHS TopixiB 1 0000BHX, OTPUMAHUX EKCTPAKLIEIO [IUX 3AJUILKIB MIiCIsi 0OCMa)KyBaHHS 1 Ha-
CTYMHOI'O MiJIBUIICHHS KOHLIEHTpaLil eKCTpakTy. ['0TOBMII MPOAYKT MOKE€ BUKOPUCTOBYBA-
THUCH SIK 100aBKa J0 PI3HUX XapUOBUX MPOIYKTIB 1 sIK OapBHHUK.

Meta poboru. Po3poOka TeXHOJOTIT BUTOTOBJIEHHS >KHUTHBO-TIIIEHUYHOTO XJ1i0a Ha 3a-
KBACKaxX CIIOHTAHHOTO OPOJIIHHS 3 J10/IaBaHHAM 30pO/PKEHOT0 SI0JyYHOTO COKY.

Bukaan ocHoBHOro Martepiany gociigxkenHsa. OcoOIUBOCTI MPUTOTYBAHHS TICTa 3 BU-
KOPHUCTaHHSIM >KUTHBOTO OopolrHa 0OyMOBIIEHI HOTO XJ1IOONEKapChbKUMHU BIACTUBOCTSIMH, a
caMe — CTaHOM BYIJIEBOJHO-aMUIa3HOrO W OLIKOBO-POTETHA3HOTO KOMIUIEKCIB. Y 3B’SI3KY 3
LIUM TEXHOJIOT'is KHUTHIX 1 KUTHbO-MIIEHUYHUX COPTIB XJ110a nepeadadae NpuroTyBaHHs TicTa
Ha MIKpOOIOJIOTIYHUX 3aKBAacKaX, SKi CTBOPIOIOTh HEOOXIIHUI pIBEHb KHUCIOTHOCTI TICTa,
3HWKEHHSI aKTUBHOCTI aMUIONITHYHUX (DEPMEHTIB. Y pa3i BIICYTHOCTI YUCTHX KYJIbTYp MO-
JIOYHOKHCINX OaKTepiid, 3aKBACKM MOXXHA BUBECTU CIIOHTAHHUM 30pOJDKYBaHHSAM, MIPU SIKOMY
3aKBaIllyBaHHS 3IHCHIOETHCS MIKPO(IOPOIO, BHECEHOO 3 OOPOIITHOM.

ExcnepumenTanbHa yacTHA pOOOTH BUKOHAHA B JIAOOPATOPHUX YMOBaxX KadeIpu Xapyo-
BUX TE€XHOJIOTH YepHIriBChbKOTO HAllIOHAJIBHOTO TEXHOJOTIYHOro yHiBepcutery. s moci-
JDKeHb 00paHo perentypy «Xii0y CTonuyHOro opMoOBOro» 3 BUKOPUCTAHHSIM SIK 3aKBACKU
30pOIKEHOT0 S0IydHOTO COKY 3 KoHIeHTpariero (20, 40, 60 r Ha 1 kr 6opoliliHa) OCHOBHOIO
penentyporo obpano perentypy 3rigHo 3 COY 15.8-37-00032744-004:2005.

Po3pobnieHo peuenTypy HNpUrOTYBaHHS >KUTHBO-NIICHUYHOTO XJi0a Ha 3aKBacli CIIOH-
TAHHOTO OPOJIIHHSA 3 JOJaBaHHSIM s10Jy4HOrO COKY (Tabm. 1).

Ne 2 (16), 2019

Taomums 1
Peyenmypa srcumnvo-nuwenuuno2o xnioa Ha 3aK8acyi CNOHMAHHO20 OPOOIHHS

Cuposuna Bwmict 30pomxeHOro sdJI1y4HOro cCOKy B 3aKBacui, I KonTtpoabHuii
20 40 60 3pa3ok

BoporHo xuTHE 001MpHE 260 260 260 260
BoporHo nmennygHe mepioro
TaTyHKY 260 260 260 260
Cinb 7,0 7,0 7,0 7,0
Iyxop 10,0 10,0 10,0 10,0
Bopna nutHa 2428 202,8 182,8 262,8
SAOmyuannii cik 20 40 60 -
Ycboro 799,8 799,8 799,8 799,8

KoHTposib SKOCTI 3aKBaCOK IMPOBOAMBCS 32 OPraHOJENTUYHUMHU MOKA3HUKAMH, TEXHIKO-
XIMIYHUMH Ta MIKpOO10JIOTTYHUMU MMOKAa3HUKaMU. MeTou OCTiKEHHS TICTOBUX 3ar0OTOBOK
BKJIFOYAJIM OPraHOJENTUYHI JOCTIDKEHHS 32 METOJUKOO [11] Ta mociikeHHs AKICHUX MOKa-
3HUKIB HaniB(haObpuKaTy (BOJIOTICTh, KUCIOTHICTh, FA30yTBOPIOIOUY 3JaTHICTD TicTa). MeTtoau
JOCII/DKEHHS SIKOCT1 TOTOBMX BUpPOOIB BKIIIOYAIM BU3HAUEHHS SKICHUX MOKa3HUKIB (BOJIO-
ricTh, KUCJIOTHICTh, IOPUCTICTh, KPUILKYBATICTh Ta KUIbKICTh BOJAM, SIKY ITOTJIMHAE M’ SIKYIIIKA)
Ta OPraHOJENTHYHUX TOKA3HUKIB (30BHILIHIA BUIIAL: (opma, MOBEpPXHsS, KOJIp; CTaH
M’SIKYIIKH: TIPOTIEYEHICTh, IPOMIC, MOPUCTICTh, CMAK, 3arax).

Jlnist mpoBe/IeHHS eKCIIEPUMEHTAIbHUX JOCIIPKEHb TOTYBAJIM PIKY 3aKBACKy BOJIOTICTIO
71 % 3 KUTHBHOTO OOPOILHA 1 BOJM, 3aJMIIANIMN 1i 3aKBallyBaTUCh Mpu Temmneparypi 30-32 °C
1o kucnotHocTi 13-14 rpan. Ilicnsg uboro 3aKBacKy MOHOBIIOBAIM IIJISIXOM BiIOOPY MOJIOBU-
HU 1 Macu ¥ JOJaHHS TaKOi X KUTbKOCTI CBLKOMPHUTOTOBIIEHOT JJIsl *KUBJICHHS CyMilli i3 060-
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polLIHa 1 BOJM, 1 3HOBY 3akBainyBanu A0 13-14 rpaxa. J{ns HakonuueHHs MIKpo(Iopu, onTu-
MAaJIbHOT JUIsl OTpUMaHHs XJ1i0a BUCOKOT SIKOCTI, MPOBOAMIM OaraTopa3oBe OHOBJICHHS 3aKBac-
KU JUIs TOTO, 00 y Hilf BCTaHOBMJIACS aKTUBHA Mikpoduiopa. Pe3ynbraTti nmpoBeaeHoro opra-
HOJIENTUYHOT'O OL[IHIOBAaHHSI 3aKBACOK HaBEIEHO B TaOI. 2.

TabGmums 2
OPZCZHO]Zel’lmullHi NOKA3HUKU AKOCMI 3AKB8ACOK CNOHMAHHO20 6p001HH}1
IMoxa3zuuku KutHs 3aKBacka, KuTHs 3aKBacka 3 10aBAHHAM 30PO/IZKEHOr 0 S0JIy4HOI 0 COKY, I
SIKOCTI KOHTPOJIbHMI{ 3pa30K 20 40 60
. Kucnomonounui, Kucnomonounui, Kucnomonounuid, 3i
Kucmomonounwuii, 6e3 . . .
CMmaxk X . 31 CTaOKUM CITUPTO- | i3 HOMiIpHUM CITUPTO- CIHPTOBUM
CTOPOHHIX NPHUCMAKiB
BUM MPUCMAKOM BHM IIPHCMaKOM IIPUCMAaKOM
Kucnmii 31 cmabo Bupa- Kucnmii 31 ctabo Kucnuii i3 momipHO Kucnuii i3 Bupaxe-
3amax XKEHUM (DPYKTOBUM BHpPaXXEHUM (DPYKTO- BHPAXKEHUM HUM (hPYKTOBHM
apoMaToM BHM apoOMaToM (pYKTOBHM apoMaToM apoMaToM

Takum 4yMHOM, HAMOUTBLI TPUHHATHUM 332 OPraHOJENTUYHUMU MOKAa3HUKAMHU € 3pa30kK 3
J0JJaBaHHAM SI0Jy4HOTO cOKy — 40 rpam.

[IpoBenenuit Mikpo610JIOTTYHUNA aHAaI3 3 BU3HAUEHHS BMICTY JPIKPKIB 1 MOJIOUHOKHCIUX
OakTepiil y 3aKBaclli CIOHTAHHOTO OpOJIHHSA MOKa3aB, IO JJIS OTPUMAHMX 3aKBACOK CIIOH-
TAHHOTO OPOJIHHS XapaKTEPHUM € CKJIaJ OakTeplaibHOI 1 IpIKIKOBOI MiKpodIopH, mnpen-
cTaBlieHUi y Ta0m. 3.

Tabmums 3
Mikpobionociuni NOKa3HUKU HCUMHIX 3AK8ACOK CHOHMAHHO20 OPOOIHHS
3akBacka CIOHTAHHOI' 0 KiabpkicTh MOTOYHOKHCJIHX KinbkicTh ApixkIKOBUX
OponiHHs Mmikpoopranizmis, KYO/r kJaitud, KYO/r
KutHst 3aKBacKa (KOHTPOIIB) 1,6:107 Memnrue 1-10?

XKurns 3axBacka 3 s0my4a- | 20 1,7-10° 4,3-10°
HHUM COKOM, T 40 1,9-10° 5,7-10°
60 2,2-10° 6,4:10°

OTxe, BCTaHOBJIEHO, 10 B 3aKBacLi 31 30pOPKEHUM S0JIydHUM COKOM MiKpoOioTa Mae
BHUIILY BIIHOBJIIOBAJIbHY aKTUBHICTh MOJIOYHOKHUCIMX OAaKTEpii, 1110 OB A3aHO 31 30aradeHHsIM
CepeIoBUIIA MIKPOOPIraHi3MaMH Ta OKXUBHUMHU PEYOBUHAMH.

OnHuM 13 HaAWBaXUIMBIIIMX MMOKA3HUKIB, SKUH XapaKTepPHU3ye XiJ] TEXHOJIOTTYHOTO Mpolie-
Cy, € TIOKa3HUK KUCIIOTHOCTI 3aKBacKu M Ticta. KucroToHakonmuueHHs B 3aKBaclli Ta TICTI
BILIMBA€ Ha CTYNIHb MenTH3alii OUIKIB, aKTUBHICTb O-aMiTa3H, CTPYKTYPHO-MEXaHI4H1 Blac-
TUBOCTI TicTa. KpiM 11bOro, HAKOMMMYEHHS B TICTI MOJOYHOI, OI[TOBOI Ta IHIIMX OPraHIYHUX
KHCJIOT HAJa€ )KUTHROMY XJ1i0y BIacTUBOro oMy cMmaky i apomaty. Jlis akTuBi3alii npoie-
ciB OpOIHHS 3aKBACKHU 1 TiCTa Ta MIABHUILEHHS Xap4yoBOi LIHHOCTI X/1i0a BHOCKIM SOTyYHUN
cunp. PesynbraTi 1oChikeHb CBiUaTh, 0 KUCIOTOHAKONMYEHHS 3pa3KiB 3aKBACKU 3011b-
LIYETHCS BIAMOBIAHO 31 30UIbIIEHHSAM BMICTY B Hill s10;1y4yHOTO COKY. JJoOaBKa akTUBi3y€e MO-
JIOYHOKHCJIE OpOIIHHS Ta 3MEHILYE MiIHOMHY CUITY 3aKBAaCKH.

Bruecenns s0ny4Horo coky 3abe3nedye TICTOBUM 3arOTOBKaM Kpally IUIACTHYHICTb, ra30-
YTPUMYIOUY 3/JaTHICTb. Y TpOILECi JOCHIIPKEHHSI KMCIOTHOCTI TicTa OyJlo MOMIYEHO, 10 31
30UTBLIEHHAM BMICTY JI00AaBKU B 3pa3kax KUCIOTHICTh 3pOCTAE MOPIBHAHO 3 KOHTPOJBHUM Ha
10-20 %. Came HasBHICTh y 100aBIIl BEJIMKOI KUTBKOCTI BiTaMiHIB, MIKPO- Ta MaKpoeJieMeH-
TiB HEOOXITHUX JUTSl )KUTTEIISUIBHOCTI MOJIOYHOKUCITNX OaKTepiil aKTUBYE MPOIEC OpOIHHS
TICTa Ta KUCIIOTOHAKOMIMYEHHS B HhoMYy. Lle 1ae 3Mory rajibMyBaTu Ai0 0- aMijia3u Ipu BUIII-
KaHHI xJ110a, CKOpOYyBaTH MepioJ] YTBOPEHHS MiA ii BIJIMBOM HHU3bKOMOJIEKYJSPHUX JEK-
CTPUHIB, 110 3aMo0irae MiJBUIIECHHIO JIUIKOCTI M SIKYIIKUA. Pe3ynbTatu AOCHIIKEHb SIKOCT1
TICTOBHX 3arOTOBOK HaBEJICHO B Ta0II. 4.
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Tabmuns 4

7KuTHS 3aKBacKa 3 10JABAHHAM 30POI:KEHOr 0

Jo3yBanHs 100aBKH KontpoJus A10JIy4HOT0 COKY, T
20 | 40 | 60
Tokasnuxu sskocmi micma

BOJIOTICTE TicTa, % 49,45 51,35 52,3 55,0
TemnepaTypa noyarkosa, °C 35 35 35 35
TemnepaTypa Kinuesa, °C 35 35 35 35
KHUCJIOTHICTh TIOYAaTKOBA, TPaJT 6,1 3,5 4,1 5,3
KHUCJIOTHICTh KiHIIEBa, Tpaj 6,5 3,9 5,0 5,7
NUTOMUIA 06’ €M TicTa, M>/KT 100 92 96 80

Opeanonenmuuna Xapakmepucmuxa micma.

KOJIip CBITJIO CipHii CBITJIO CipHuii CBITJIO CipHii CBITJIO CipHii
[Ipuemnwnit, Binnosi- | [Ipuemnnii, Bix- | Ilpuemnnid, Bin- | Ilpuemnwid, Bin-
CcMaxK JIA€ YKUTH. IIIEH. TIOBiJIa€ JKUTH. TIOBiJIa€ JKUTH. TIOBiJIa€ JKUTH.
TICTY IIIEeH. TiCTy TIIEH. TiCTy TIIEH. TiCTy
samax bes croponnsoro | bes croponnsoro | be3 croponHsoro | bez cropoHHbOro
3amaxy 3amaxy 3amaxy 3amaxy
KOHCHCTEHIISI OJHOpiJHA OJHOpiJHA OJHOpiJHA OpHopiHa
Tapamempu 6podinna micma:
TPHUBAICTh, XB 120 120 120 120
Temnepatypa, °C 35 35 35 35
Maca TICTOBHUX 3ar0TOBOK, T 998.6 997,0 997,8 998,0
Tlapamempu 8Ucmor08ants MiCMoBUX 3a20MOBOK:
TPHUBAICTh, XB 40-50 40-50 40-50 40-50
Temnepatypa, °C 35 35 35 35
Ilapamempu sunixanns:
TPHUBAICTh, XB 50 50 50 50
Temnepatypa, °C 220-230 220-230 220-230 220-230

OpraHonenTuyHe OLIHIOBaHHS BHPOOIB MPOBOJMIIM Ha OCHOBI MPOOHUX J1a0OpaTOPHUX
BHUITYOK TICTa, 110 IPUTOTOBAHI 3 )KUTHHOTO Ta MIIEHHMYHOTO OOPOIIHA Ha JKUTHINA 3aKBaciii
CIOHTAaHHOTO OpPOJIHHA 3 JOJaBaHHAM SIOJyYHOTO COKY B PI3HOMY BiJICOTKOBOMY CITiBB1JIHO-
nieHH1. Pe3ynbraTi npoBeeHuX TOCiKEHb HaBEACHO B TaOIuIIl 5.

Tabmauus 5

36e0eni Oani noKazHUKi8 O0CIIONCEHHs AKOCMI 20MOBUX 3PA3KIE

7KuTHs 3aKBacKa 3 101aBaHHAM 30PO/KEHOr 0 A0JY4HOr0

Jo3yBanHs 100aBKH KonTpoJs COKY, I
20 40 60
1 2 3 4 5
Opeanonenmuyri NOKA3HUKU:
Biamosigauii Biamosigaunii Biamosigauii Biamosigaunii

30BHIIIHIA BUTTIS

xJ1i6Hi# (opmi, B
SIKIf TIPOB. BHITIY-
Ka, 3 JeIIO OIlyK-
JIOKO BEPXH.
KipKOIO

xJ1i6Hi# (opmi, B
SIKIH TIpOBOJIHIIACS
BHIIIYKA, 3 IEII0
OITYKJIOIO BEpX-
HBOIO KipKOO

xJ1i6HI# (opmi, B
SIKIH TIpOBOJIHIIACS
BHIIIYKA, 3 IEII0
OITYKJIOIO BEpX-
HBOIO KipKOO

xJ1i6Hi# (opmi, B
SIKIH TIpOBOJIHIIACS
BHIIIYKA, 3 IEII0
OITYKJIOIO BEpX-
HBOIO KipKOO

Komip i cran noBepxHi

Bin cBiTimo-kxop. 1o
TEMHO-KOp., 0e3
I ATOP1LIOCTI.
Bimnosimae Bumy
BHpOOY, 6e3 3a0p.,
JIO3BOJICHO HEBE-
JIUKI TPIIWHA Ta
T IPUBU

Temuo-
KOPUYHEBOTO KOJIb-
opy, 6e3
T IrOpiJIoCTi.
BiamoBimae Bumy
BUpOOY, 6e3 3a0-
PYIHEHHS, € 3HAYHI
TPIIIMHY Ta TIPUBU

TemHuo-
KOPUYIHEBOTO KO-
meopy, 0e3
I ATOP1LIOCTI.
Bimnosimae Bumy
BHUpOOY, 6e3 3a0-
PYIHCHHS, € HEBe-
JIUKI TPIIFHA T
T IPUBH

TemHuo-
KOPUYHEBOTO KO-
meopy, 0e3
I ATOP1LIOCTI.
Bimnosimae Bumy
BHUpOOY, 6e3 3a0-
PYIHEHHS, € HEBe-
JIUKI TPIIIHA T
T IPUBH
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3

4

5

Komip i cran M’ IKymku

IIporneyeHa, e
JIMITKA, HE BOJIOTa HA
JIOTHK, €TACTHYHA.
[Ticis merxoro
HATUCKAHHS
TIAITBIIMA M’ SIKYIIT
IpuiMae MOYaTKOBY
(dopmy 6e3 Tpymo-
YOK 1 CIIiIiB
HeTpoMicy, 6e3
IYCTOT 1 yIIiIbHEHb

IIponeuena, He
JIUTIKUH, Ha JOTHK,
emactuaHui. Ilicis
JIETKOTO HATHCKaH-

HS TaTBIIMI
M’SIKyII IpHUAMae
MIOYaTKOBY (hopmy

0e3 rpyIovoK i

CITIJIIB HEMPOMicy,
0e3 mycToT i
VIIiThHEHB

IIponeuena, He
JIUTIKUH, Ha JOTHK,
enactuaHui. Tlicis
JIETKOTO HATHCKaH-

HS TaJBIIMI
M’SIKYII IpHAMae
MIOYaTKOBY (hopmy

0e3 rpymovoK i

CITIJIIB HEMpOMicy,
0e3 mycToT i
YIIiIThHEHB

IIponeuena, He
JITIKUH, Ha JOTHK,
enactuaHu. Tlicis
JIETKOTO HATHCKaH-

HS TaJTBIIMI
M’SIKYII IpHAMae
MIOYaTKOBY (hopmy

0e3 rpymIovoK i

CITIJIIB HEMpOMicy,
0e3 mycToT i
YIIiIThHEHB

Bupaxxennii, xa-

Bupaxxennit, xa-

Bupaxxenunit, xa-

Bupaxxennit, xa-

CMmaxk paKkTepHUii XIi0- | pakTepHHMH X7ib- | paxkTepHHH X7i0- | pakTepHHI XIi0-
HUUI HUUI HUUI HUUI
Brnacrusuii nano- | BnacruBwuii mano- | BimactuBuii nano- | BrnacruBuii mano-
Sanax My BUIly BUpOOiB, | My BUIy BUPOOiB, | My BHIY BUpOOiB, | My BUAY BUPOOIB,
6e3 CTOpOHHBOTO | 0e3 CTOpOHHBOTO | 03 CTOPOHHBOro | 0€3 CTOPOHHBOTO
3amaxy 3amaxy 3amaxy 3amaxy
Tokasznuku sskocmi 20mosux 6upoois:
Maca rapstaoro xiiba, T 917,6 916,0 916,8 917,0
Maca x:1i6a 4epe3 roruay
BHUIIIKAHHS, T 907,6 906,0 906,8 907,0
VYnixanans, % 13,02 14,23 13,10 13,54
Vcuxanng, % 1,67 1,89 1,9 2,09
Bormoricts M’ sikymku, % 42,5 44,6 46,6 47,3
KucnorHicts M’ SIKyIIKH,
rpaj 2,9 33 3,8 43
Iopucricts M’ akymkn, % 53,1 60,85 63,4 64,4
Iloxa3sHMK KpUILIKYBAaT.
xJ1i6a, % 1,0 2,4 1,8 3,0

OTtpumaHni 3pa3ku KUTHBO-NMIIEHUYHOTO Xii0a 3 JoJaBaHHAM 30pOPKEHOro sSOJy4HOIrO
COKY MarOTh IIPUEMH1 OPraHOJIENTUYHI BJACTUBOCTI, OPUCTY M SKYILIKY, IPUBAOIUBUI KOJIIp
13 30JI0TUCTOIO KipKOIO. BKIIIOWEHHS 1X y pallioH XapuyyBaHHsS, Ha Hall HOIJISAJ, CIPUSTHME
MOJIMILIEHHIO 30POB’S 1 MiIBULIIEHHIO IMyHHOT CHCTEMH OpPTaHI3MY.

[Moninmyrorbess (I3UKO-XIMIYHI TOKAa3HUKH SKOCTI XJ11000YJI0YHMX BHpOOIB: KOJIp 1
CTPYKTypa MOPUCTOCTI M SKYIIKH Xii0a, a TakoX Horo cMak i apomar. JloOaBka 3HMXKY€
HIBUJIKICTh 3MIHM KPOXMaIO 1 OUIKOBOI YAaCTUHHU M’SKYIIKH NpH 30€piraHHi, 0 3yMOBIIIOE
OLIBII TPUBAIHMNA TEPMiH BUKOPUCTAHHS.

Takum 4MHOM, MiZICYMOBYIOUM PE3YJIbTAaTH €KCHEPUMEHTATbHUX JOCIIPKEHb BHUSIBIICHO,
1110 32 OPraHOJICNITUYHUMH, (PI3UKO-XIMIYHUMH Ta MIKPOOIOJIOT TYHUMHU TOKa3HUKAMU HAMTIIILINIA
pe3yabTaT Mae 3pa3ok, 10 siKoro Oyno nogaHo 40 rpam 30poKEHOTO SIOTyYHOTO COKY.

BucHoBKkH BiinoBiaHo 10 cTaTTi. BcTaHOBIEHO MO3UTUBHUI BIUIMB 30pOKEHOTO 0I1y-
YHOI'O COKY Ha aKTHUBHICTb MOJIOUHOKHMCIHMX OakTepiil »UTHIX 3aKBAaCOK CIIOHTAHHOTO Opo-
JiHHS, OOyMOBJIEHUH BIJIMBOM ii KOMIOHEHTIB Ha MIKpOOIOTY 3aKBAaCKH, 110 MPUBOIUTH 10
MOJIIMILIEHHS TOKA3HUKIB SKOCT1 )KMTHBO-IIIIEHUYHOTO XJ110a.

VY pe3ynbTaTi NpoBeieHOT MOPIBHAIBHOI XapaKTEePUCTHKN €KCIIEPUMEHTAIBHUX 3Pa3KiB 3a
OpraHoJIENTUYHUMH, (I3UKO-XIMIYHUMHU Ta XIMIYHUMH MOKa3HUKAMU BCTAaHOBJIEHO OINTHUMa-
JIbHE J103yBaHHS 30pOKEHHOT0 s10aydHOTo coKy 40 1 Ha 1 Kr GopolrHa, 1m0 3abe3neyye Mak-
CHUMAaJIbHO MO>KJIMBI 3HAUEHHS OPUCTOCTI, MPYKHOCTI M’ AKYIIKH 1 POPMOCTIHKOCT1 )KUTHBO-
MIIEHUYHOTO XJ110a.
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UDC 664.641.4
Natalya Denysova, Alina Garkava, Nataliia Buialska

THE USE FERMENTED APPLE JUICE IN THE MANUFACTURING
TECHNOLOGY OF RYE-WHEAT BREAD

Urgency of the research is due to the need to increase the nutritional value of bakery products while maintaining quali-
ty and increasing the cost-effectiveness of innovations.

Target setting. The growth of consumption of bakery products around the world dictates the need to develop new accelerated
production technologies on the one hand, and on the other - preservation of vitamins, micro-and macro elements in products.

Analysis of recent research and publications. Scientific publications show the promising introduction into the recipe of
baked goods of fermented grape juice, with high content of biologically active substances that increase the nutritional value
of finished products.

Uninvestigated parts of general matters defining. The use of rye-wheat bakery products in the technology of other
herbal additives has not been investigated, which provides for improvement of qualitative indices of products with the simul-
taneous enrichment of nutritive value.

Setting objectives. Development of the technology of making rye and wheat bread on the fermentation of fermented ap-
ple juice, which will improve the vitality of the mineral composition of the resulting products.

The statement of basic materials. The developed recipe for preparing rye-wheat bread on a spontaneous fermenting
leaver with the addition of fermented apple juice in various concentrations (20, 40 and 60 g per 1 kg of flour), assessed the
quality indicators of the studied samples in leaven, test semi-finished products, finished products.

Conclusions and offers. The positive effect of fermented apple juice on the activity of lactic acid bacteria of rye starters
of spontaneous fermentation, due to the influence of its components on the starter microbiota, leads to improved quality indi-
cators. The optimal dosage of the additive in 40 g has been established, which ensures the maximum possible values of po-
rosity, crumb elasticity and form-stability of rye-wheat bread.

Keywords: rye-wheat bread; fermentation of spontaneous fermentation; fermented apple juice; manufacturing technology.
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