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YAOCKOHAJIEHHA CITOCOBY NIPUT'OTYBAHHSA BIJIOT'O XJUIIBA
3 JOBABKOIO INIIEHUYHUX 3EPEH

Oxcana I'ymeniox, Mapus Kcenrok, Pycran Unvun

YCOBEPHIEHCTBOBAHHUE CIIOCOBA ITPUT'OTOBJIEHUSA BEJIOTI'O XJIEBA
C JOBABKOM NNIIIEHUYHBIX 3EPEH

Oksana Humeniuk, Mariia Kseniuk, Ruslan Ilin

IMPROVING OF THE METHOD FOR PRODUCING WHITE BREAD WITH
ADDITION OF WHEAT GRAINS

Oonum i3 cnocobie 36azauenns Oinoeo xaiba 3 6OPowHA 8UWIO20 TAMYHKY € 000A8AHHS 8 HbO2O 3EPHA 3NAKOBUX KVIlb-
myp. Taxuii x1i0 GIOpI3HAEMbCA 6I0 36UHAUHO20 NIOBUUWIEHUM BMICTNIOM OA2AMbOX HE3AMIHHUX NOJICUBHUX DEYOBUH: OLIKIE,
6iMaminie, MiHEPATbHUX eIeMeHMI8, Xapuo8ux 6010KOH ma in. Bowcueanns 30azauenozo 3epnogumu 0obaskamu xniba 00360-
UMb NOTINUUMY POOOMY KUWEYHUKA, 3MEHWUMU PUSUK SUHUKHENHS 0labemy, cepyeso-CyOUHHUX 3aX80PI08AHb, HOPMALI3)-
samu dcoguogudinenns mowo. Ilposedeno 0ocniodxicents wooo 6NaUBy pizHux 6udi6 3epHOBUX 000ABOK (HENYUWEeHO20 NuLeHU-
yHo20 3epHa, nuienuunux xKpynNel i Ne 3) na ¢hizuxo-ximiuni ma opeanonenmuuni nokazmuxu Oinoco xniba. s
npucomyeants micma oopanu epmenmayiio Ha OCHOBI 3aK8ACKU, GUKOPUCIANHS AKOI NO3UMUGHO BNIUBAE HA OP2AHOJIEN-
muyni eracmusocni xniba, noainuye mekcmypy i YRosiivbHIoe npoyec yepcmeinus xaioa. Ha ocnosi odepacanux pesyivma-
mMig 3anponoHo8ani HOI CNOCOOU NPU2oMy8arHs 0iNo20 X1iba 3 006A8KOI0 NULEHUYHUX 3EPEH.

Knrouogi cnosa: 36azauenuii 6inuil xni6, nenywene 3epHo, nuenuyHi Kpynu, 6ionoziyna ma xapuoea yinuicms xnioa, op-
2aHONEeNMUYHI NOKA3HUKY X164, NOpUCmicmy, KUCTOMHICb X1104, 3aK6ACKA.

Puc.: 3. Tabn.: 4. bion.: 10.

Oonum u3 cnoco6o6 obocauyenus 6en0eo xaeba u3z MyKu 8blcuieco copma 6isiemcs 000asneHue 8 He2o 3epHA 31AKOBbIX
Kynomyp. Takoti xne6 omauuaemes om oObIKHOBEHHO2O0 X1eDa NOSLIUEHHBIM COOEPHCAHUEM MHOSUX HE3AMEHUMbIX numame-
JIbHBIX Gewecms: 0elkos, 6UMAMUHO8, MUHEPATbHBIX INEMEHMO8, NUUeEblX 80I0KOH U Op. Ynompebnenue 0602aueHHo20
3EPHOBBIMU 000ABKAMU X1€Oa NO360AUM YIYHUUMb PAOOMY KUWEUHUKA, YMEHbUUMb PUCK B03HUKHOGeHUs Juabema, cepoe-
YHOCOCYOUCMbIX 3A00Ne6aAHUL, HOpMAanu3yem evloenenue dcendu u m. 0. Ilpogedenvl ucciedo8anus 6IUAHUA PA3TUYHBIX BU-
006 3epHOBbIX 000ABOK (HEOUUWEHHO20 NUEHUYHO20 3epHA, nuleHuHbIX Kpyn Ne I u Ne 3) na ghusuko-xumuueckue u opearo-
aenmuyeckue noxazamenu 0Oenozo xneba. s npucomoenenus mecma 6viOpanu (epmeHmayuio Ha OCHO8e 3aKBACKU,
UCNONBL306AHIE KOMOPOU NOJOHCUMENBHO 6IIUAEM HA OP2AHONENMUYecKue ceolicmea xaeba, yiyuuaem meKkcmypy u 3ameo-
asiem npoyecc yepcmeenus xneba. Ha ocnose nonyuennvix pe3yivmamos npeoiodtceHbl Hosble CHOCOObL NPU2OmosieHus oe-
71020 Xn1eba ¢ 000aBKOU NULEHUYHBIX 3EPEH.

Knroueswie cnosa: obozawennuiii xneb, neouuujennoe 3epro, nuleHuynble Kpynvl, OUONOUNECKAA U NUWeBds YeHHOCHb
Xneba, opeanonenmuiecKue noKazamenu xieda, NOPUCmocmy, KUCIOMHOCMb X1ebd, 3aK8acKa.

Puc.: 3. Tabn.: 4. Buba.: 10.

One way of enriching of white bread is to add of grain cereals. This bread is different from the usual bread increased
content of many essential nutrients: protein, vitamins, minerals, fiber and so on. The use of such enriched bread will improve
the bowels, reduce the risk of diabetes, heart disease, etc. normalize bile secretion. The impact of different types of grain
additives (whole or almost-whole wheat grains) on the physico-chemical and organoleptic properties of white bread has been
studied. For preparation of the dough was chosen sourdough fermentation, the use of which positively affect the organoleptic
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properties of bread, improves texture and slow process the staling of bread. Based on the results obtained the new methods of
preparation of white bread with wheat grain have been proposed.

Key words: enriched bread, whole or almost-whole wheat grains, biological and nutritional value of bread,
organoleptic parameters of bread, porosity and acidity of bread, sourdough.

Fig.: 3. Tabl.: 4. Bibl.: 10.

ITocTanoBka nmpodjemu. OCKUIbKY X110 Ta XJ11000yJI04YH1 TPOAYKTH 3 MIIEHUI € BaXKIIH-
BOIO CKJIaJIOBOIO B pallioH1 JitoAel y 6aratbox KpaiHax, TO Taki IPOAYKTH Xap4yyBaHHS MalOTh
OyTH 310pOBHMH 1 KOpUCHUMHU. B Toil ke yac, y OUIbII pPO3BHMHEHUX KpaiHax MOIIMPEHUM
SIBUIIIEM Ha ChOTOJIHI € CTIOKMBAHHS padiHOBAHUX OOPOIIHSHUX BUPOOIB. IcHye GaraTto moc-
JIKEHb, IPOBEICHUX HA TBapUHAX, a TAKOXK 3apEECTPOBAHUX BUMAJIKIB, OB’ SI3aHUX 3 JIFO/Ib-
MH, SIKI TIOKa3yIOTh CEpHO3HI HACHIKHA HECTaul NOKUBHUX PEYOBHUH, Y BUIIAJKY, KOJU padi-
HOBaH1 OOPOUTHSIHI BUPOOU € TOJIOBHUMH IIPOAYKTaMU B XapuyBaHHI.

Henonikom xmi0a, BUTOTOBJIEHOTO 3 MIIEHMYHOTO OOpOIIHA BHILIOTO IATyHKY, € HU3bKa
OloJioTiuHa IIHHICTH, 30KpeMa HEJAOCTATHIA BMICT OUIKIB, Xap4OBUX BOJIOKOH, BITAMIHIB, IIIO
3YMOBJIEHE BUKOPUCTAHHSIM JUIsl HOro BUPOOHUITBA OOpPOIIHA BUILOTO IATYHKY, 3 SKOTO BU-
JasieH1 3apoJI0K 1 000JIOHKOBI YaCTHHM, SIK1 € HIHHUMU JDKEpPEJIaMu 3a3HaY€HUX HYTPIEHTIB.

[ToxuBHY IIHHICTH XJ110a MOKHA MIABUIINTH, 30araTuBIIA HOTO 100aBKamMu OLIKIB, BiTa-
MIHIB, MIHEPAJIFHUX PEYOBUH Ta iH. 3 IIOTO MOIJISITY OCOOIUBHIA IHTEpEC SBIISIE COO0I0 BUPO-
OHMIITBO 1 CIIO’KMBAHHSI 3€pHOBOTO MIIEHHYHOTO XJ1i0a, rMepeBaraMu SKOTO € BMICT IIIHHUX
KOMIIOHEHTIB 3€pHa, IO JOCITAEThCS 30epeKeHHIM nepudepiiHuX 4acTUH 3€pHIBKH, a Ta-
KOX XJ1106a 3 J00aBKaMM 3€pEeH 3JIaKOBUX KYJbTYp. AJle SIKIIO MaTepiany 0A0 Croco0iB mpu-
TOTYBaHHSI 3€pHOBOTO XJ1i0a iCHYE BeJIMKa KUIBKICTh, TO 1HGOpPMAIli CTOCOBHO PEIEnTyp Ta
TEXHOJIOTIYHUX MapaMeTpiB 1 peKUMIB IPUTOTYBaHHA OLI0T0 XJ110a, 30arayeHoro Jo0aBKaMu
3€pEH 3JIaKOBUX, € 00OMaTb.

AHaJi3 ocTaHHIX JocaixkeHb i myOJikauniii. Bimomo, mo padinoBani Tunu 6opoiiHa 3a
CBOIM CKJIaJIOM CYTT€BO BIJPI3HSIOTHCS BiJ 3€pHA, 3 SIKOTo Oyl OJepiaHl: MatoThb BUCOKHUI
BMICT KpOXMaJto, 1030aBJIeH]l XapyOBUX BOJIOKOH (SIK1 € HEOOXITHUMH JJIsi 3MEHILEHHS IJIi-
KeMii 1 cexpelii 1HCYIIHY, a TAKOX CHPUIIOTh KOPUCHINA epMeHTalii miJ i€t OakTepiil), Bi-
TaMiHIB Ta 1H. ecceHIliaabHux peuoBux [1]. Tomy roroBi BupoOu 3 Takoro OOpoIIHA HE €
MPUJATHUMU JUIs TONIEPE/HKEHHs a00 3HKEHHS PU3HMKIB XBOpOO HUBUI3ALI] (HaAMIpHA Bara,
3amnopu, aia0eT, rirnepxojecTepolieMis, MeTa0OJIITHIHUN CUHIPOM, KapII0BACKYIISIPHI XBOPO-
0u, AesKl BUIU paKy, cepell sIKUX pak MpsSMOi KHUILIKH), a OT’KEe MartoTh OyTH BIAHECEHI JI0 Ta-
KHUX XapuOBHUX IPOJYKTIB, K1 IOBUHHI BXKUBATUCS K MOXHa MeHule. Bupimenusam npo0ie-
MU 30aradyeHHs xy11000ynoyHUX BHpPOOIB Oyno O TMOBEpHEHHS /0 BHUKOPUCTaHHS B
xJ1i0oneyeHH1 OopolIHa rpyooro nomeny, Ta Sk Bipearye Ha Taki 3MiHM OUIBIIICTh CIIOXKH-
BayiB HEBIIOMO. TOX anbTepHATHBOIO 3AIMIIAETHCS 30arayeHHs MIIEHUYHOIo XJiba 3 padi-
HOBAHUX COPTIB OOpOIIIHA 3epHAMHU 3JIaKOBUX 1 HE3JIAKOBUX KYJBTYP.

X110, IpUrOTOBIIEHUH 3 HENYLIEHOTO 3€pHa, MICTUTb SIK 3apOJIOK (JIKEpeIo ToKo(pepory i
MOJIIHEHACUYEHUX JKUPHUX KUCJIOT), Tak 1 3epHOBI 000J0HKHM (OaraTi Bitaminamu B, A, E 1
PP, mikpoenemeHTamMu, TaKUMH SIK KaJTiid, HaTpid, MoJioaeH, Gpocdop, Hom, 3a1i30, Kaablliid Ta
Xap4OBHMH BOJIOKHAMU) HACIHHS, 1110 JJO3BOJI€ 30€perTu BCl BUXIIHI IPUPOIHI IIEpeBaru 3e-
pHa [1; 2]. Xap4oBi BOJIOKHA, SIK BIIOMO [3], YMHATH CIPUATIMBY J1t0 HA pOOOTY IMUTYHKOBO-
KHUILIKOBOTO TPaKTy: MOKPAUIYIOTh CTaH KHUIIKOBOI MIKpOQJIOpH, BUBOJAATH 3alBUI XOJecTe-
PHH 1 10B’A3YIOTh KUIIKOBI )KOBUH1 KUCJIOTH, 1110 MalOTh aT€POTr€HHY aKTUBHICTb.

Bonnouac, Bimomo [4], o x116 13 3epHOBUMH T0OaBKaMH MOKE MaTH IMIJBUIIEHUN BMICT
¢irariB (myo-inositolhexakisphosphate, InsP-6), siki MaloTh 37aTHICTH MOB’SI3yBaTU MiHEpa-
JIM, 30KpeMa Kalbllii, [IUHK, 3aJ1130, 3HWKYIOUU iX 010JJOCTYMHICTH 1, TAKUM YMHOM 3MEHIIY-
FOUYH MMOKUBHY LIIHHICTh KIHIEBOTO MPOJAYKTY. € BiJOMOCTI [5], 1110 3aMOYyBaHHS 3epHa 1 60-
pOIllHAa B KHUCJIIOMY CEPEJOBHII 3a TEMIIEpaTypH, a TaKOX IMpoiec (epmMeHTalii Ticta 3
BUKOPUCTAHHSIM 3aKBAaCKH 3MEHIIYe a00 HaBiTh yCyBae (ITIHOBY KUCJIOTY 3a PaxyHOK aKTH-
Bauii pepmeHTy ¢iTazu.

211



Ne 1 (3), 2016 TEXHIYHI HAVKHM TA TEXHOJIOTIi

TECHNICAL SCIENCES AND TECHNOLOGIES

Jliia 30araueHHst 6u10r0 XJ110a MOXHA BUKOPUCTOBYBATH 1 MUIICHUYHY KPYILY, sIKa 3BUYaii-
HO MICTUTh MEHIIIE€ BITaMiHiB, MIHEpaJIiB Ta XapyOBUX BOJOKOH y HMOPIBHAHHI 3 HENYLIEHUM
3€pHOM, TaK SIK KpyTa — II€ 3€pHO MIIEeHHII a00 YaCTUHKH MOIPIOHEHOT0 3epHa, 3BUIBHEHI Bl
3apoJIKa 1 YaCTKOBO BiJl 000JOHOK.

IcuHye Gararo BigomocTel PO BUKOPUCTAHHS Y BUPOOHUIITBI XJ110a 3 BUCIBKaMH, 3 OOpOIIHA
rpy0oro nomeny Ta HIIMX BUIB 30araueHoro xiida 3akBacKH, 3aMiCTh MMBHUX JAPDKIKIB [6; 7].

3aKBacCKM BUKOPHCTOBYIOTHCS y BUPOOHMIITBI X110a 3 IaBHIX YaciB 1 X 3JaTHICTH IOJIIIIITY-
BaTH SIKICTh 1 OJ0BXKYBATH TEPMiH 30epiraHHs xJiba HIMPOKO omnucaHi B jiteparypi. [1ig yac 3a-
kBacHO1 (epmenTariii mosmounokuci Oakrepii (Lactobacillus (LAB), 3oxpema Lactobacillus
sanfranciscensis) IPOAYKYIOTh YHUCICHHY KUIBKICTb METaOOJITIB, SIKI MO3UTHBHO BIUTUBAIOTH HA
TEKCTYpY 1 YEpCTBIHHS XJ110a, HAPUKIIAJ, OpraHidHi KKUCIoTH, ex3onoiicaxapuau (EPS, nanpu-
KJIaJl, IEKCTpaH), TIyTaMaT, OpPHITHH, JIETKI apOMaTU3aTopy, MPOTUMIKPOOHI CIIOJIyKH Ta (epme-
utu. EPS, mo Bupobmstotecst LAB, € anbTepHaTHBOIO AOPOKYMM TIIPOKOJIOIAAM, SIKI BUKOPHC-
TOBYIOTbCSL SIK XJIiOomekapchki mosimiryBadi. OpraHiyHi KUCJIOTH BIUIMBAIOTH Ha OUIKOBI 1
KpoxMainbH1 (hpakuii OopomrHa. Kpim Toro, 3umxeHHs: pH, OB s13aHOT0 3 YTBOPEHHSM KHUCIOT
30UIbIIIYE MPOTEA3HY ¥ aMia3Hy aKTUBHICTh OOPOLIHA, 10 MPU3BOAUTH /10 3HIKEHHS YEPCTBIH-
Hs1. Pa3oMm 13 nmoninieHHsM SIKOCT1 TEKCTYpH XJ110a BUKOPUCTAHHS 3aKBACKH TaKOK IIPUBOJIUTS J10
30UTBIIEHHS] KOPUCHUX BJIACTHBOCTEN XJ11000YIOYHUX BHPOOIB yYepe3 3HMKEHHS TIIIKEMIYHOTO
1HJIEKCY, 3HW)KEHHSI BMICTY aHTHIIO)KMBHUX 200 TOKCMYHMX KOMITOHEHTIB, @ TAaKOK 10 30UIbILIEH-
HSl MiHEpaJIbHOT 010/I0CTYHOCTI 1 3MEHIIeHHs BMICTY ¢iTariB [8].

BuninienHss He BUpilIeHMX paHillle YaCTHH 3arajbHol npodaemu. TakuM 4MHOM, TpOBe-
JICHUI aHalli3 HayKOBHX IMyOJIKaiiil JaB 3MOT'y BHJIUIUTH OCHOBHI HAIPSIMKH BIOCKOHAJICHHS
CIOCO0IB MTPUTOTYBaHHS OUIOro XJ1i0a 3 100aBKaMM 3€pEeH 3/1aKOBUX KYJIbTYp: BUOIp TUITY 00aB-
KU (HeJylIeHe 3epHO, KpyIa) Ta BUAYy (hepMmeHTallii Ticta (JIpihKIHKOBUIN UM HA 3aKBACII).

Mera crarTi. I'0;10BHOI0 MeTOI0 i€l poOOTH € JOCIIKEHHS BIUIMBY pEeLENTypH 1 Tex-
HOJIOTTYHHUX MapaMeTpiB Ha OpraHojenTH4Hi, (I3MKO-XIMIUHI BJIACTUBOCTI Ta Ipouec 30epi-
raHHs 3€pHOBOrO XJji0a.

Buknan ocHoBHOro marepiany gociaigzkeHHs. llepimium eranom A0cCHiKeHb CrocoOy
MPUTrOTYBaHHs Ou10T0 XJ116a, 30aradyeHoro 1006aBKOO MIIEHUYHHUX 3€peH (Hajalll 30arayeHoro
outoro xiida), Oyino po3poOsieHHs penenTypu xJida 3 700aBKOIO JIYIIEHOTO 3epHA THITY IIIIIe-
HuuHoi Kpynu [TonraBceka Ne 1, HequcneproBanoro (3pa3ok 1) Ta aucrneproBaHoOTo MICHs Ha-
OyxaHHs (3pa30K 2) 1 KpylKu NieHu4yHoi apoonenoi tuny [lontaBceka Ne 3 (3pasok 3) 13 co-
ptiB mmenuui [l tTuny (tadmn. 1).

Taomums 1
Iogasnua peyenmypa npucomyeants xnioa 3 6OpOUIHA NUEHUYHO20 BUUJO20 TAMYHKY
3 000aBKOI0 NULEHUYHUX 3ePeH

Ioxa3Huku BapianTu
CupoBuna, r KOHTPOJIb 1 2 3
BoporniHo mnimeHnyHe BUIIOTO TaTyHKY 600,0 300,0 300,0 300,0
3epHo Ttumny kpyna [lontaBceka Ne 1 — 300,0 —
3epHo Tuny kpymna ITonraBceka Ne 1, qucneproBana B B 300 B
Tricyist HAOyXaHHs
Kpynka mennydna ngpo6nena tury [TonraBcbka Ne 3, 3 3 3 300
HeHa0yxJ1a
Ou1isl COHAIIHUKOBA 20,0 20,0 20,0 20,0
Jpixmki npecoBaHi 15,0 15,0 15,0 15,0
Cinb 7,0 7,0 7,0 7,0
Bona 371,18 286,64 259,36 232,1
Maca Ticta 1043,18 958,64 931,36 904,1

[TinroroBky 3epHa s 3paszka | mpoBogwim TakuMm criocodom. Ilomepennbo mpomure i
OYMIIIEHE B Opyay 3€pHO 3aMOYyBalid Y BOJ1 TeMreparyporo 40 °C Ta BUTpUMYBaIH MIPOTSI-
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roM 12 roa. Butpara Boau Ha 3amouyBaHHs 1,5 11 Ha 1 Kr 3epHa. ['0OTOBHICTH 3epHa BU3HAYa-
T BI3yaJIbHO, OPTaHOJENTUYHUM CIIOCOOOM 3a M’SIKICTIO, CMaKoM, OUIIBUM KoJibopoM. Ha-
OyxJie 3epHO MPOMUBAIIN BOJOMPOBITHOIO BOJOTO.

Jliis 3paska 2 nonepesHbo IpOMUTE i OUHILeHe BiJ Opyay 3€pHO 3aMOYYBAJIU y BOJII TEM-
neparyporo 40 °C ta ButpumyBanu npotarom 12 rox. HaGyxie 3epHO He nmpoMuBaiu, a Bij-
LIDKYBAJIU 1 MIJaBaJId JUCIEPryBaHHIO (CTyMiHb noApioHeHHs 2,0...3,0 Mm).

3epHOBY 100aBKY ISl 3pa3ka 3 3 KPYyNKH MIIeHUYHOiI apobieHoi tuny [lonraBchka Ne 3
0e31mocepeIHhO T0JABAH B TICTO.

TicTo 3amMilTyBany 3 oJepKaHOoI BIAMOBIAHO JJISl KOKHOTO 3pa3Ka 3€pHOBOI Macu 3 J10Ja-
BAaHHSM 33JJaHUX PELENTYpOI0 KOMIOHEHTIB npoTsaroM 10 xB. Ilicyig yoro TicTo BUOpOIKYyBa-
mu 3 rox 3a temmeparypu 30 °C. I'oToBe TICTO po3ausi Ha 3aroToBKH Bif 0,55 Kr 1 po3mi-
many y ¢popMu ais BUMIYKU. Buctiiika po3auieHoro Ticta TpuBaia 60 XB 3a TemmepaTypu
35...45 °C 1 BigHOCHI Bosorocti noBitps 75...80 %, Bumikanu 3a temnepatypu 210+10 °C:
KOHTPOJIbHHH 3pa3ok — 45 xB; 3pa3ok 1 12 — 55 xB; 3pa3zok 3 — 50 xB.

SkicTe cBbKOro Xxii0a BUBYajacs 3a JOIMOMOIOI0 OPraHOJIENTUYHMX, (PI3UKO-XIMIYHUX 1
MEXaHIYHUX METOJIB aHalizy. Pe3ynbratu NOchiikeHb (PI3UKO-XIMIYHMX MapaMeTpiB SKOCTI
xJ110a HaBesieH1 B TaoII. 2.

Ne 1(3),2016

Tabmums 2
Bnaue 3epnosoi 0obasku na axicme xniba

IToxa3znuku
AKOCTI

BapianTu
KOHTPOJIb | 1 | 2 | 3
30BHIIIHIH BUTIA XJ1i0a

Bes TpimuH, 6e3

CraH noBepxHi

Bes TpimuH, 6€3
IiIpUBIB, TJIajKa,
TJISTHLIEBA

bes Tpimun, 6€3 mi-
PHBIB, IIOPOXYBaTa,
TIOMITHI BKpaIUICHHS
3CepCH IMIICHUIII

bes Tpimun, 6e3 mi-
PHBIB, IIOPOXYBaTa,
TIOMITHI BKpaIUICHHS
3CepCH IMIICHUIII

MiJPUBIB, IIOPOXY-
BaTa, IOMITHI
BKpAIUICHHsI 3epeH
IMIIEHUL

Kouip ckopuHku

30JI0TUCTO-KOBTHI

CBITJI0-KOpUYHEBHH

CBITJI0-KOpUYHEBHH

TemHO-KOpUYHEBUI

KO BIJIHOBJIFOE€THCS

JIFOETHCA

JIFOETHCA

dopma Kynononoaiona OBanbpHa OBanbpHa HamniBoBanpHa
. 10Ha, TOHKOCTIiH- . . . . . . 10Ha HEPIBHOMI-
[opucricth Ap L JpiOHa HepiBHOMIpHa | [IpiOHa HepiBHOMIipHA Ap P
Ha, pIBHOMIipHa pHa
. MaroenacTuuHuMA MaroenacTuuHuMA Heenactuunuii,
. Enacruunuii, msu- . . .
EnactuunicTth HEIOCTATHRO BIIHOB- | HEAOCTATHLO BiHOB- | IIOTaHO BiJHOBIIIO-

€THCA

MCHIIIC

Komip M’ sikymiku | CBiTomit KopuuneBunit Kopuunesuit TemHO-KOpUYHEBUI
3amax i cMax 3anaxv1 cMaK xapak- [picHyBarnii [picHyBatnii [picHyBatnii

TepHUI

@Di3MKO-XIMIYHI TOKa3HUKH

Bozoricrs 45,0 453 45,4 45,0
MSIKYIIKH, %
K,HCJIOTchTL 3.0 33 33 3.2
M’SIKYILIKH, Tpajl.
[opucricth
M’SIKYILKH, %, HE 66,0 68,0 71,0 65,0

Sk cBimuaTh a1l Tadi. 2, TOTOB1 BUPOOM MarOTh 3aJ0BUIbHI (3pa3ok 1) i He3aM0BUIbHI
(3pa3ok 2 1 3) opraHosienTuyHi Ta (Hi3UKO-XIMIYHI MTOKA3HUKHU. BoyoricTh BUpOOIB CTAHOBUTH
45-45,4 %; KUCIOTHICTh M AKYIIKH X102 3 3€pHOBHMMH J00aBKaMH 3MIHIJIACH HE3HAYHO.
JloGaBKka 3epHa BIUIMHYJIA 1 HA 3MIHY OPraHOJIENITUYHUX MTOKa3HUKIB.

Takum 4MHOM, 3a pe3yJbTaTaMy MPOOHUX BUITIYOK MOXHA 3pDOOHTH BHCHOBOK, IIIO B35Ta
3a PelenTyporo KUIbKICTh IPLKIDKIB € HEIOCTaTHbOIO JUIsl IbOro Buy xiiba. Tomy HacTym-
HUM eTanoM po0oTH OyB BUOIp TUIly (epMEeHTallli, ONTUMAIBHOIO JUIsl X110a 13 3€pHOBOIO JI0-
6aBkoto. 11{o6 He 30UIbIIYBATH KUIBKICTH JPLKIKIB OyJI0 BUPIIEHO J0JaTKOBO BBECTH B pe-
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LHEenTypy 3akBacky (Tabi. 3). i uporo BUKOpUCTAIM XMEJIEBO-MEI0BY 3aKBaCKy, MIKpo0Oio-
JIOTTYHUN aHali3 KO M0Ka3aB HasIBHICTH Yy HIl 1akToOakTepiil Lactobacillus sanfranciscensis.
VY pe3ynbTaTi BUKOPUCTAHHS 3aKBacKu MiKpoOHe BUpOOHUIITBO CO,, MOJIOYHOT i OIITOBOT KH-
CJIOT, O10KOHBEpCIi B 3epHOBUX (DEPMEHTIB, a TAKOK YTBOPEHHS MIKpOOHUX MeTaboJIiTIB, Ta-
KHX SIK €K30I10JIICaXapH/iB, JIETKUX apOMaTU3aTOPIB 1 MPOTUMIKPOOHHUX CHOJIYK CHPUITUMYTh
MOKPAILIEHHIO SKOCTI XJ110a.

Tabnuus 3
TIlogazna peyenmypa npuecomyeanHs x1ioa 3 BUKOPUCMAHHAM 3MIWaHOI pepmenmayii
Ioxa3zHuku BapianTu

CupoBuna, r KOHTPOJIb 4 5 6
BopomiHo nieHnyHe BULIOTO IATYHKY 600 300 300 300
3epHo Tuny kpymna ITonraBceka Ne 1 — 300 — -
3epHo Tuny kpymna ITonraBceka Ne 1, qucneproBana B B 300
Tricyist HAOyXaHHs
Kpynka mennydna npo6nena tumy [TonraBcbka Ne 3, 3 3 3 300
HaOyxa
Ouist COHSANIHUKOBA 20 20 20 20
Jpix ki npecoBaHi 15 15 15 15
3akBacka 30 30 30 30
Cinp 7 7 7 7
ITyxop 30 30 30 30
Bona 354,82 270,27 243.0 215,73
Maca Ticta 1056,82 972,27 945.0 917,73

[TinrotoBKy 3epHa i cepii 3pa3KiB 4, 5 3 BUKOPUCTAHHIM 3aKBACKHU 1 IPDKIKIB TIPOBO TN
aHaJIOTTYHO JI0 3pa3KiB 1, 2. 3epHOBY 100aBKy AJ1s 3pa3ka 6 TOTyBaly 3 KPYIKU MIIEHUYHOI Ipo0-
nenoi tuny [lonraBceka Ne 3, siky 3amouyBanu y Boai Temreparyporo 95...100 °C ta ButpumyBa-
JM TpoTsroM 1 roj 3a KIMHaTHOI TeMIEpaTypu, MOTIM — y XOJIOJHINA KaMmepi 3a TeMIeparypu
5...6 °C. Halyxuty kpymy He IpOMUBAIIH, BIIIIHKYBAIH 1 TIOJJaBAJI Ha 3aMic TicTa. TicTo 3aminry-
BaJIM 3 BBEJCHHSM PELENTYPHUX KOMIIOHEHTIB (Tal. 3), roTyBanu Oe30mapHUM COCOO0M, BHO-
POLKYBaHHSI, 0OpOOJICHHS, BUCTIAKY 1 BUIIKAHHS MTPOBOIMII aHAJIOTTIHO TIOTIEPETHIM 3pa3KaM.

Pe3synbraTtu nocmipkeHb OpraHoJeNTUYHUX Ta (I3UKO-XIMIYHUX MapaMeTpiB SKOCTI FOTo-
BUX BUPOOIB HaBeseH1 B Ta0II. 4.

Tabmums 4
Bnaue smiwanoi pepmenmayii na axicme xaiba 3 3epHosuMU 00DABKAMU
IHoxa3zHunku BapianTu
SIKOCTI KOHTPOJIb 1 2 3
1 2 3 4 5

CraH noBepxHi
CKOPHHKH

I'manka, risHIIEBa

PiBHOMIpHa, 3 BKpan-
JICHHSIMH 3€peH ITIIie-
HUILI

PiBHOMIpHa, 3 BKpan-
JICHHSIMH 3€peH ITIIie-
HUILI

PiBHOMIpHa, 3 BKpan-
JICHHSIMH 3€peH ITIIie-
HUILI

Kouip ckopuHku

30JI0TUCTO-KOBTHI

30JI0TUCTO-KOBTHH

30JI0TUCTO-KOBTHI

CBITJI0-KOpUYHEBHH

dopma

Kymnononosioxa

OBajnbHa

OBajbHa

HanisoBanbHa

[opucricth
M’ SKYIIKH

JlpibHa, TOHKOCTiH-
Ha, pIBHOMipHA

JlpibHa, TOHKOCTiH-
Ha, pIBHOMIpHA

JlpibHa, TOHKOCTiH-
Ha, piBHOMIpHa

JlpibHa, TOHKOCTiH-
Ha, pIBHOMipHa

Enactuunicts

Enactuunuii, meu-
KO BIJIHOBJIFOE€THCS

Enactuunuii, mBu-
KO BIJIHOBJIFOE€THCS

Enactuunuii, mBu-
KO BIJIHOBJIFOE€THCS

ITomipHO enacTuy-
HU#, 700pe BiHOB-
JTIOETHCS

Komip M’ saxymixu

CaiTinui

CBITIHUH 3 )KOBTUM
BIITIHKOM

CBITIHUH 3 )KOBTUM
BIITIHKOM

Kopuunesuit

3amax i cMak

3amax xapaKTepHU,
CMaK NpUeEMHUN

3amax xapaKTepHUH,
CMaK NpUEMHUN

3amax xapaKTepHU,
CMaK NpUeEMHUN

3amax xapaKTepHUH,
CMaK NpUeEMHUN

®Di3UKO-XIMIYHI TOKA3HUKU

Bornoricts
MSIKYIIKH, %

452

45,4

45,7

46,0
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3akiHyeHHs Tadi. 4

1 2 3 4 5
K{/ICJ‘IOTHICTL 3.5 33 34 33
M’SIKYILIKH, Tpajl.

Hopucricts M's- 68,0 70,0 75,0 74,0
KYIIKU,%, HE MEHIIIe

Sk cBiquarh nmaHi Tabm. 4, ojepkaHi 3pa3ku x;rida 3 BUKOPHCTAHHAM 3MimaHoi pepmen-
Tallii MaloTh rapHy (Gopmy i MpoTeUYeHy CTPYKTYPY, HE BOJIOTY Ha JOTHK, enacTuaHi. Komip —
30JI0TUCTHUH 13 CBITJIMMH BKpAIUICHHSAMU MOAPIOHEHMX 3epeH. CMak 1 3amax — BJIACTHBI TIIIIe-
HUYHOMY XJ1i0y 3 IPUEMHUM KHCIyBaTUM MPHCMaKoM, 0e3 CTOPOHHBOIO 3amaxy. Bosoricth
oJlepKaHUX BHUPOOIB cTaHOBUTH 45...46 %. Ilix wac 30epiraHHs 3pa3KiB xXJibda MPOTATOM
24 ToJ1 ICTOTHHX 3MiH OPTaHOJCNTHUYHUX Ta (PI3UKO-XIMIYHMX IMOKA3HUKIB HE BiOYBa€ThCS.
Bupobu Ha 3akBacii 3 J0JaBaHHSIM IPDKIKIB BIAPI3HIUCH €IACTUYHICTIO T4 TMOPHUCTICTIO
M’SIKYIIKH B TIOPIBHSHHI 3 BUpOOaMU, IIPUTOTOBJICHUMH Ha JApibKKax (puc. 1-3).

2

Puc. 1. Xni6 3 0obasxoio kpynu muny Ilonmaecvra Ne 1, oucnepeosarnoi nicisi Habyxanmsi:
a, 8 — Ha Opidwcodcax; 6, 2 — Ha OpidcoHcax i 3axeacyi

Puc. 2. Xni6 3 0obasxoio kpynu muny Ilonmaecvra Ne 1, neducnepeosanoi nicisi Habyxaums, Ha OpidcO#Cax:
a — 3a2anbHull 6uensno, O — Uil Ha po3pisi
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Puc. 3. Buensio na pospisi xniba 3 dobaskoio kpynku opobnenoi muny Ilonmaecora Ne 3:
a — 3 HeHaOYXNI0i KpYnKU Ha Opiscodicax, O — 3 HAbYXN0I KPYnKU HA OPIdCcOdICax i 3aKeacyi
TaxuM 4MHOM, Ha TEPIIOMY €Tarmi JOCIiPKeHb BCTAHOBJICHO, IO JIJIs 30araueHHs OU10TO
xJ110a 36pHOBOIO T0OABKOIO ONTUMAILHUM BapiaHTOM BUOOPY BUIY 3€pHA € MIIEHUYHA KpyIa
Ne 1. 3actocyBaHHS CyMIINIi IPOKIKIB 1 3aKBACKH JUIS pepMEHTAIlli TiCTa 3HAYHO MMOKPAIIYe
OpraHoJIenTHYHI Ta (PI3UKO-XIMIYHI BJIACTUBOCTI TOTOBHX BUPOOIB
BucHoBku Ta mpomno3uiii. B pe3ymbraTi mpoBeneHUX TOCIIHKCHb OYJIO BCTaHOBJICHO
HACTYITHE:
— ONTUMAJIHLHOIO 36PHOBOIO J0OABKOIO ISl 30aradyeHHs Xjiida OUTOTO € MIIeHWYHa Kpyma
tuny [lTonraBcbka Ne 1;
— HaWKpaIuM CrocoOOM MPUTOTYBAaHHA XJ1i0a 0110T0, 30araueHoro 3epHOBUMHU J00aBKa-
MH, € BUKOPUCTAHHS 3aKBACKHU 1 JPLKIKIB;
— po3po0biieHa perenTypa Ta TEXHOJIOTIS MPUTOTYBaHHS XJ1i0a 01100 13 3epHOBOIO T00aB-
KO0, sIKa JTa€ 3MOTy OJICpKaTH FOTOBI BUPOOH BIIMIHHOT SIKOCTI.
VY 3B’513KY 3 OJIep’)KaHUMU pe3yJabTaTaMu OyJIM BU3HAYCHI MEPCIIEKTUBY BUKOPHCTAHHS 3€-
PHOBUX JT0OABOK I 30aradeHHs XJi000yI0uHUX BHUPOOIB, a came — i 30aradeHHs xriba
O110TO0 3 OOPOIITHA BUIIIOTO TAaTYHKY.
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BU3HAYEHHS OIITUMAJIBHOI'O CIHIBBITHOIIEHHA KOMIIOHEHTIB
BIVIKOBO-BYI'JIEBOAHUX HAIIIBOABPUKATIB

Unna 3onomyxuna

OINIPEAEJIEHUE OIITUMAJIBHOI'O COOTHOWEHUA KOMIIOHEHTOB
BEJIKOBO-YITVIEBOJAHBIX ITOJITY®ABPUKATOB

Inna Zolotukhina

DETERMINATION OF OPTIMUM RATIO OF COMPONENTS OF PROTEIN-
CARBOHYDRATE SEMI-PRODUCT

Poswupenns acopmumenmy npoOyKmie Xapuyeanis, niouujenHs ix Oiono2iunoi YiHHOCMI, a MaKodic CmeopeHHs npo-
OYKMIi@ HOBO20 NOKONIHM, AKI 6 8i0N08i0aANU 8UMO2AM 300P0BO2O XAPUYE8AHH:, € AKMYAIbHOIO npobnemoro. OOnum 3 Hanpsi-
MKi6 peanizayii yiei npoonemu € po3pobnenHs mexHonoeiti UPOOHUYMEA MOIOYHO-OLIKOBUX HANIBHAOPUKAMIE HA OCHOSI
Konpeyunimamy i3 cKOIoOmun 3 000A8aAHHAM 0604eux niope. Y cmammi po3easinymo numants onmumizayii cniegionowenns
peyenmypHux KOMNoHenmie Hanieabpuxamis 6inko80-8y2i1e600HUX 8iON0GIOHO 00 XAPHOBOI YIHHOCM, OPeAHONENMUYHUX
NOKA3HUKIE | CIPYKMYPHO-MEXAHINHUX 6IACMUBOCEL 36 OONOMO2010 CROCODY PilleHHs KOMNPOMICHUX 3a0ay bazamonapa-
Mempuunoi onmumizayii Memooom CROIYYEHUX 2padicHmig.

Knrouosi cnoga: ckonomunu, monouno-6inkosuil Konyenmpam, niope 2ap0ysa, niope MopKeu, onmumizayis, peyenmyp-
HUtl cKnao.

Puc.: 1. Tabn.: 2. Bion.: 9.

Pacwupenue accopmumenma npoOyKmos Numanus, Nogblulenue ux OUOIO2UYeCKOll YeHHOCMU, a MAaKdce co30aHue
NPOOYKMO8 HOBO20 NOKONIEHUS, OMBEYAIOUWUX MPedOBAHUAM 300P08020 NUMAHUSA, AGIAEMCS AKMYanbHOU npobnemoti. OOHuM
U3 HANPAseHUll Peanrusayuy Mo npooIeMbl AGIAEMCA Pa3padOMKA MEeXHON02Ull NPOUBOOCHBA MONOYHO-OENKO8bIX NOLY-
@abpuxamos na ochoge Konpeyunumama naxmel ¢ 0obasnenuem 08ouHsIX niope. B cmamve paccmompenvl 6onpocul onmu-
MUAYUY COOMHOWEHUS PEYENMYPHLIX KOMINOHEHMO8 NOLYPadpUKamos OenKogo-y2ne600HbIX CO2NACHO NUWEBOU YeHHOCTU,
opeanonenmuyeckux nokazamenei u CMpyKmypHO-MeXaHuieckux ceoucme ¢ HOMOowblo Cnocoba pewenus KOMIPOMUCCHbIX
3a0ay MHO20MEPHOU ONMUMUIAYUU MEMOOOM CONPSNCEHHBIX 2PAOUEHINOE.

Knrouesvie cnosa: naxma, monouno-6enkogwiii Konyenmpam, nope muikebl, Niope MOPKOSU, ONMUMUZAYUA, peyenmyp-
HbLIL COCMAB.

Puc.: 1. Tabn.: 2. bu6ba.:9.

Expanding the range of food, increase their biological value and create a new generation of products that meet the
requirements of a healthy diet is an actual problem. One of the realization of this problem is the development of technologies
for the production of semi-finished milk-protein based kopretsypitatu of buttermilk with added vegetable puree. The questions
of the optimization of the components of prescription semi protein-carbohydrate according to nutritional value, organoleptic
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