HAIIOHAJIbHUM YHIBEPCUTET XAPYOBUX TEXHOJIOI'TH
MIHICTEPCTBO OCBITHU I HAYKH YKPATHU

Kgamnigixkariitna HaykoBa

Ipaus Ha IpaBax pyKOIUCy

TIOPIKOBA THHA CTAHICJIABIBHA

YK 663.8 : 613.3 : 634.51

JTUCEPTAIISA

HAYKOBE OBIPYHTYBAHHS I PO3POBJIEHHS
TEXHOJIOI'II HAIIOIB PE3BUCTEHTHOI JIi
3 BAKOPUCTAHHSM BOJIOCBKOI'O I'OPIXA

05.18.16 - TexHOJIOTISI Xap4OBOi MPOIYKIIiT

TexHiuHi HaAyKH
IHoxaerbest Ha 3100yTTS HAYKOBOIO CTYIICHSI JOKTOPA TEXHIYHMX HAYK

HucepTaliist MICTUTh pe3yJIbTaTH BJIACHUX JOCIIKeHb. BUKOpUCTaHHS 171eH,

PE3YJIbTATIB 1 TEKCTIB IHIIMX aBTOPIB MalOTh MOCHIIAHHS Ha BIATIOBITHE JHKEPEIIO.
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AHOTAILUS

Twpixosa 1.C. HaykoBe OOTpyHTYBaHHSI 1 pO3pOOJICHHS TEXHOJIOTIi HAMOiB
PE3UCTEHTHOI JIii 3 BAKOPUCTAHHSIM BOJIOCHKOTO Topixa. — KBamidikariiina HaykoBa
npaisd Ha IpaBax PyKOMHCY.

Juceprartiii Ha 3100yTTsI HAYKOBOTO CTYMEHs JOKTOpa TEXHIYHHUX HAyK 3a
crietiasibHICTh 05.18.16 «Texnounorisa xap4yoBoi npoaykiii» (18 — BupoOHUIITBO 1
TexHozorii). — HamionanbHuil yHIBEPCUTET XapyoBHX TexHoJoriii MiHicTepcTBa
OCBiTH 1 Hayku Ykpainu, Kuis, 2018.

Huceprartis MIPUCBSYCHA TEOPETUYHOMY, EKCIIEpPUMEHTATLHOMY
OOTpYHTYBaHHIO HAyKOBHUX MPHUHIUIIIB Ta 1HHOBAIlI# B TEXHOJOTII XapuyOBUX
MPOJYKTIB MJIsi O3[0POBYOTO Xap4UyBaHHS IUIIXOM BUKOPUCTAHHS POCIMHHUX
pecypciB YKpaiHu.

OOrpyHTOBaHO aKTyaJbHICTh OOpaHOi T€MHU Ta ii 3HAYEHHS y BUPILICHHI
npo0semMu 3a0e3reueHHsT HaCeIeHHsT Y KpaiHU HYyTPIEHTOAJEKBATHOIO KYJIIHAPHOIO
MPOAYKIEI Ta pallloHaMU Xap4yyBaHHs, BU3HAYEHO 3B’SI30K pOOOTH 3 HAYKOBUMU
porpamMamu, TiaHaMH, TeMaMu, CPOPMYIJIbOBAHO METY Ta 3aBJAHHS JOCIIKEHHS,
BUKIIQJICHO HAyKOBY KOHIIEMIIII0, HAyKOBY HOBHM3HY Ta TNpaKTHYHE 3HAUYCHHS
OJIep>KaHUX PE3yJIbTATIB.

V3arajpHEHO BI1OMOCTI IIIOJ0 O10J0TIYHOI I[IHHOCTI MIETUYHHUX JOOAaBOK
POCJIMHHOTO TIOXOJIPKEHHs, TEXHOJIOT1YHI AacCHeKTH Ta CydacHl TEeHJEHIi iX
BUKOPHWCTAHHS B TEXHOJIOT1T HAMOiB, MPOaHaIi30BaHO 1ICHYI0U1 TEXHOJIOT11 HAMOIB Ta
0COOJIMBOCTI CKJIQIAHHS XapYOBUX PAIliOHIB 03J0POBYOTO MPU3HAUYCHHSI, OKPECICHO
NEPCHEKTUBHICTh 1 AKTyaJIbHICTh BUKOPUCTAHHS HOBUX BUIIB POCIMHHHUX JI00aBOK
Ha OCHOBI BOJIOCBKOTO Topixa, IO CTAJO0 MIATPYHTSIM PO3POOJIEHHS TEXHOJOTI
HAIIOIB 1 PAIIOHIB PE3UCTEHTHOT [Ii.

Po3pob6iieno mporpaMy KOMIUIEKCHHX JTOCIIPKEHb, MTOAHO XapaKTePUCTHKY
00’€KTy 1 MPEAMETIB JOCIIKEHB, OMTMCAHO METOIN BUSHAUYCHHS MMOKA3HUKIB SIKOCTI
1 0e3NeyHoCTI CHUPOBUHHU, MarepiaidiB 1 TOTOBUX BHUPOOIB, MaTEMaTUYHOTO

MOJICTIOBaHHS 1 00pOOICHHS MaTEeMaTUYHUX JaHUX.



CucremMaTn30BaHO KpUTEpli HYTPIEHTHOrO CKIJANy, MOKJIAJEHI B OCHOBY
MOJICJIIOBAHHSI HAINoOiB PE3UCTEHTHOI Mii, sIKI TMOBHHHI CHPUSATHA MIABUIICHHIO
CTIMKOCTI OpraHi3My /10 HECIIPUATIMBUX (PaKTOPIB HABKOJIHUIIIHBOTO CEPEOBHIIA.

KpurepisiMmu pe3ucTeHTHOT /il 00paHO IMyHHY, aHTUOKCHUJAHTHY CHUCTEMH,
perynsanii (pepMeHTIB MeTaboJi3My KCEHOOIOTHKIB Ta PEeryJyslii amomro3y, SKi
noTpedyIoTh ydacTi NMEeBHUX HyTpieHTiB — BitamiHiB A, E, C 1 rpynu B,
KapOTHUHOI/IB, MOMI(PEHOTIB 1 MIKPOHYTPI€HTIB (0], LIMHK, CEJICH Ta 1H.).

HaykoBo 0OIpyHTOBAaHO BHKOPHUCTAHHS CUPOBHMHM B TEXHOJIOTIi HaIlOiB
3alaHoi  O10JIOT1YHOI  IIHHOCTI. HalOunbll MepCneKTUBHUMHU  JKEpesiaMu
€CCEHIIaJIbHUX HYTPIEHTIB, MO 3a0€3MEYyIOTh 3aXUCHI CWIM OpraHi3my Ta
BIJIHOBJICHHSI HOPMAJIbHOTO (DYHKIIIOHYBaHHS OCHOBHHUX CHCTEM Ta OpTaHiB
JIIOJIUHU, € TIJI0J00BOYEBA 1 ST1JIHA CUPOBUHA Y MOEAHAHHI 3 BOJIOCHKUM TOPIXOM.
BukopucTaHHs BOJOCBKOIO ropixa y TEXHOJOril HamoiB OOIPYHTOBAHO SIKICHUM
BMICTOM HYTpIEHTIB pe3ucTeHTHOI nii, a came, Bitaminamu A, E, C, Bs, By,
KapOTUHOiNaMH, MOJi()eHONaMH, XapyOBUMHU  BOJOKHaMH, MIHEpaJIbHUMU
pedyoBuHaMH — Zn, | Ta iH.

Ha migcraBi nociimpkeHb (yHKIIIOHATBHO-TEXHOJOTIYHUX — BJIACTUBOCTEH
Xap4yOBUX CHUCTEM 13 POCIMHHOI CHUPOBHHHM PO3POOJICHO TEXHOJIOTIl JIETUYHHUX
100aBOK 13 BOJIOCHKOTO ropixa (TIOAN MOJIOYHO-BOCKOBOI CTHUTJIOCTI, IEPUKAPIIINA
CTUIJIOTO ropixa Ta €KCTPaKTH Ha iX OCHOBI) Ta HAMoOiB 3 iX BUKOPUCTAaHHAM (3
M’SIKOTTIO, HEOCBITJIEH1, (hEpPMEHTOBAH1 Ta CMY31).

BusnayeHo paifioHanpHUNM TEPMIH MPOMHKCIOBOI 3aroTiBll TOPiXOBOI
CHUPOBUHU y IIEHTPAIILHOMY PETiOH1 YKpaiHH: TUIOAN MOJIOYHO-BOCKOBOI CTHTIIOCTI
(MBC) — cepenuna — kinenp 4epBHs; nepukapmiit cturioro ropixa (IICIY) — kinenp
BEpPECHSI — MOYATOK >KOBTHS. TpPHUBAJICTh 3aroTiBil CHUPOBUHU O€3MOCEPEIHbO
3aJIeXaTh BiJl MPUPOTHUX KIIMAaTUYHUX YMOB. TepMiH nmepepoOasHHS CHPOBUHU —
1o 5 nib

Pe3ynbTaTy mociiIoBHOT aHAIITHYHOI, TEOPETUYHOI T4 €KCIIEPUMEHTAIbHOT
poOOTH TO3BOJWIIM 3aMpPONOHYBATH TEXHIYHI PIIICHHS BUPOOHHUIITBA TOPIXOBUX

EKCTPAKTIB CTa0lIbHOI SIKOCTI JJii BHUPOOHUIITBA HAIOIB HA MIANPUEMCTBAX



PECTOPaHHOI0 TOCMOAAPCTBA. BU3HAU€HO 3aKOHOMIPHOCTI BIUTMBY TEXHOJIOTTYHHUX
nmapaMeTpiB Ha EKCTpakiiio OiojoriyHo akTuBHHX peudoBUH (BAP) Bosockkoro
ropixa: BUJly Ta KOHIIEHTpallli eKCTpareHTa, TpUBaJOCTI Ta KPAaTHOCTI €KCTPAKIIii,
BEJTMYMHU T1IPOMOTYJISI, PO3MIPY YACTUHOK CUPOBUHHU Ta 11 TEMJIOBOr0 OOPOOICHHS.
BcTaHOBIEHO TEXHOJOTIYHI PEKUMHU OTPUMAHHS TOPIXOBUX EKCTPAKTIB:
excrparyBaHHs 70 %-M  BOAHO-CIMPTOBHUM  PO3YMHOM 32  TLAPOMOJIYJIEM
(cupoBuHa : ekctpareHt) 1:1 a6o 50 %-M BOJHO-IIYKPOBUM PO3YMHOM 32
rizpomoaynem — 1 : 0,75, po3mipom gacTuHOK cupoBuHU — 10—15 MM, TpHuBaicTIO
He Oubiie 20 116. JloBeneHo MOIIBHICTD APYroro €Tamy eKCTparyBaHHsS TBEPIO1
dasu 13 Bomockkoro ropixa MBC 50 %-m BOAHO-COUPTOBUM PO3UHUHOM,
TPUBAIICTIO HE OLble 7 ai0. JloBeaeHo, 10 monepeaHe OIaHITyBaHHS IEPUKAPITIIO
3a Temneparypu 80 °C tpuBanictio 600 ¢ iHTEHCH(IKY€E MPOIEC EKCTparyBaHHS.
Tepmin 30epiranHs eKCTPakTiB — 10 1 poky.
Otpumano nmieTuyHi 700aBKK Ha BoaHO-cniupToBii (BC) 1 BoaHO-IIyKpOBiit
(BLl) ocHoBax i3 mojiB ropixa MBC 1 nepukapmito CTUIJIOTO Topixa 3 BUCOKUM
BmictoM BiTaminy C (3,0-4,8 % Tta 0,8-0,9 % BianoBigHO) 1 HEHOTBLHUX PEUOBUH
(30,4-36,8 % Ta 5,3-5,8 % BiAmoBigHO). SIKICTh HATYPATBHUX JIETHIHHUX JTOOABOK
KOHTpomoeTbess 32 Bumoramu TY VYV 10.8-01597997-001:16 «Exctpakt i3
BOJIOCBKOT'O TOpiXay, K1 IMOro/KeHO 3 MiHICTepCTBOM OXOPOHHU 3I0POB’ 5.
3anponoHOBaHO BUKOPUCTAHHSA MAJOMOUIMPEHUX B O€3aJKOTOJIbHIN ramysi
OBOYIB, 30Kpema TapOy3a, TomiHamMOypa, MOPKBH, PEBEHIO 1 CeJepHu.
ExcrniepuMeHTansHO BCTAHOBJICHO HEOOX1THICTh KOMOIHYBaHHS HU3bKO-KUCIOTHOI
(rapOy3, MOpKBa, TomHaMOyp, ceiepa) Ta KUcioi (peBiHb, CIUBA, aauya, KU3UIIL,
TIOJIYHUIIS, amlelbCUH, JUMOH, s0JyKa) POCIMHHOI CHUPOBHHH. Bu3HadeHO ix
SAKICHUM CKJIaJ] Ta parlioHaIbHE CIIBBIIHOIICHHS KJIFOUOBUX KOMIIOHEHTIB.
3anponoHOBAaHO TEXHOJOTIT MJATOTOBKM POCIUHHOI CHPOBUHHU, SIKI
3a0e3MeuyloTh BUCOKI OPraHOJENTUYHI 1 (PI3MKO-XIMIUHI TMOKA3HUKH KyJIiHAPHOI
MPOYKLIi: IIIMaTOYKK PEBEHIO po3MipoM 10 X 20 MM 00pOOIISIOTECSA TOCTPOIO MApOI0
tpuBanicTio 120-180 c; kiryoni TonmiHaMOypa O6JIaHITYIOTh HEOUUIIIEHUMHU LIUTUMHU Y

Bo1 (=100 °C, 1=420-600 c); my1st hepMEHTOBAaHUX HAIOiB MOAPIOHEHY CUPOBUHU



(4-5 mMm) migmaoTh eKkcTparyBanHio Boaowo (1=14400 c), yac OpoaiHHS CKiIagae 72
TOM; JJIi CMYy3l — BHUKOPHCTaHHS TapOy3a CBDKOTO abo0 OJaHIIIOBAaHOTO TOCTPOIO
naporo (1=480-600 c), abo o6pobIIeHOT0 Y MikpoXBHILOBI#H medi (1= 120-180 c).

HaykoBo o0OrpyHTOBaHO TEXHOJIOTIYHI CIIOCOOM BBEJAEHHSA JIETHUYHUX
700aBOK 13 BOJIOCHKOTO rOpiXa B Hamoi, 1o 3ade3nedye ix BUCOKI OpraHOJENTHYHI
MOKA3HUKH Ta 010JI0T14HY IIHHICTh — IIJIOJI, IIEPUKAPIIIA Ta EKCTPAKTH Ha iX OCHOBI.
Take pimeHHs] 3HAYHO TMOIIMPIOE MOXKJIMBICTH CTBOPEHHS HOBUX HAmoiB Ha 6asi
OJTHI€1 CUpOBHHH Ta (POPMYE PI3HOTUTAHOBHIA aCOPTUMEHT JIETUYHUX J0OABOK JIsI
0€3aJIKOTOJIbHOIT rajy3i.

OpraHoNenTHYHUM OI[IHIOBAaHHSM JOBEJICHO, 110 CMaK KyHaxXy 3aJIeKHUTh Bi
CIIBBIIHOIIIEHHS Ta B3a€MOJIi BCIX KIOYOBUX KOMIIOHEHTIB. Po3po6ieHo
IHHOBAIIIHI TEXHOJIOT1l HAIOiB PE3UCTEHTHOI Jii: HEOCBITJICHI BiTaMiHI30BaHI
(peBeHeBU, celnepoBUl, SOTYyUYHUM, TPYIIEBUIA), 3 M SKOTTIO Ta 0e3 M’SKOTI Ha
OCHOBI TOMHaMOypa, KAPOTUHOBMICHOT CUPOBHHH (MOPKBa, Tap0y3), hepMeHTOBaH1
Ta cMy3l. BCTaHOBIEHO 3aKOHOMIPHOCTI B3a€EMO3B’SI3KYy KIUIBKOCTI TOpPIXOBOIi
n00aBKM 1 CHOKMBYMX BJIACTUBOCTEW HAMOIB, IO JIO3BOJWJIO BCTAHOBUTH  iX
parioHaJIbHHUM BMICT Y TEXHOJIOT11 HAaMoiB 6€3 M’SKOTi, HAIOiB 3 M SIKOTTIO Ta CMY3l,
BiZIMOBITHO: ekcTpakT ropixosuit BC — 3,0-7,5 %, 7,5-32,5 %, 9-10 %; excTpakt
ropixosuii BII — 25-35%, 7,5-25 % Ta 25-28 %, ropix MBC — 4-6 % (nns cmy3i),
nepuKapIii B TeXHOJIOTii cMy3i 1 ¢epmenToBanux HamoiB — 10-12 % Ta 3-4 %
BIAMOBIAHO. BHeceHHs TropixoBUX J00ABOK JO3BOJUJIO  3MOJEIIOBATH 1
30aJaHCyBaTH BMICT MiHEpaJIbHUX PEYOBHH 1 BITAMIHIB.

HaykoBo 0OrpyHTOBAHO TEXHOJIOT1UHI CIIOCOOM BUKOPUCTAHHS MEPUKAPIIIIO
y TEXHOJIOTii HamoiB, MmO 3a0e3ledyye KOMILIEKCHE MepepoOIeHHS BOJIOCHKOTO
ropixa. Ha ocHOBi mepukapmito po3po0ieHo Hamiii ¢pepmenToBanuii «Kopcap» 3a
BMicToM BiTaminy C (7-10 mr/100 r) Ta dpenonbHUX cronyk (80-90 mr/100 r), sixkuii
MOX€ KOHKYpYyBaTH 3 TPAAWI[INHUMU  HaMoOsSIMU-aHajoraMu. Bu3HadeHO
TEXHOJIOTIYHI PEXKUMH 1 TapaMeTpyd BUPOOHHUIITBA (DEPMEHTOBAHMX HAIMOIB Ha
OCHOBI TapOy3a Ta/abo TomiHamOypa. JlOCHiPKEHO JuHaMiKy 3MiH CyXHX

po3unHHUX peuoBuH (CPP) 1 akTHBHOT KMCJIOTHOCTI y TIpOIIeci 30pOKyBaHHS CycCJia



PI3HMX KOMIMO3UIIMHUX BapiaHTiB, yac ekcTtparyBaHHsi CPP 15%-M 1mykpoBum
CUpOIIOM a00 BOJIOIO, CITIBBIHOIICHHS KJIIOYOBUX KOMIIOHEHTIB, BMICTOM
NepUKapITiio y KBacHOMY cycii (5-6,5 %).

Ak popManbHy MOJENIb TEXHOJOT1I BUPOOHUIITBA HAMOIB PE3UCTEHTHOI il
BUKOPHUCTAIU TOPU30HTAIFHY KOMIO3HIIIO TEXHOJIOTIYHOTO MpolLIecy, Ha ii OCHOBI
pO3p0o0IIeHO 3araibHi TEXHOJIOTIYHI CXeMU BUPOOHMIITBA HAMOIB, 13 30€peKEHHIM
CTPYKTYPH TEXHOJIOTIYHOI CHCTEMHU.

JlocnmikeHo  OpraHoNIenTHYHi, (PI3UKO-XIMIYHI Ta  MIKpPOOIOJOTivHI
MOKa3HUKK TOTOBOT MPOAYKIIii. BusHau€HO KOMIUIEKCHI MOKA3HUKHU SIKOCTI HAMoOiB
PE3UCTEHTHOI i1, 1K1 3HAYHO NMEPEBUIILYIOTh MOKA3HUKH MPOAYKIIii-nipoToTUIly (03
J1E€TAYHO1 100ABKHM) Ta CBITYaTh MPO NEPCHIEKTUBH II0JI0 X BIPOBAKEHHS. AHATI3
BITAMIHHOTO Ta MIHEPAJIBHOTO CKJIaJy PO3pOOJIEHUX HAMOiB PE3UCTEHTHOI il
MIJITBEP/IUB, 1110 BOHU € JIPKEPEJIOM BaXKJIMBHUX BiTaMiHIB-aHTHOKCUIAHTIB A, E, C
(1,55...100 % moboBoi motpedu), peHonpbHUX pedoBuH (45,0...309.4 % modoBoi
norpebu), nomy (6,0...97,3 % 10060BOI MOTpeOM), a TaKOXK Kajilo 1 MarHito
(3,6...26,1 % mo0OoBoi moTpedu). SKicTh pO3pOOICHUX HAIMOIB KOHTPOJIOETHCS 3a
Bumoramu TY VYV 11.0-01597997-002:16 «Hamoi Oe3ankoroyibHi Hera3oBaHi 3
J0JIJaBaHHSAM EKCTPakTiB 13 Bojockkoro ropixa», TY VY 10.1-01597997-003:16
«CMy31 3 1oAaBaHHSAM BOJIOCBKOI'O TOpiXa Ta MPOAYKTIB HOT0 MepepoOIeHHs», SKi
MOTO/KEHO 3 MiHICTEpCTBOM OXOPOHH 3/I0POB’SI.

Menuko-0ionoriuna ampoOailisi po3poOJICHMX HAMoiB MiATBEpAWIIA, 110
JI0JIaBaHHS J0 XapuyoBOTO PaIllOHy MJIOA00OBOYEBUX HAMOIB 3 TOPIXOBOIO TOOABKOIO
J03BOJISIE yTPUMATH Ta CTAOUTI3yBaTH TOKA3HWKH, $IKI XapaKTEePU3YIOTh CTaH
IMyHHOI CUCTEMHU B MeXax HOpMH. Tak, cepeHiii BMICT T€MOTJI00IHY Y OKpEMOMY
eputpouuTi 30uIbmMBCA Ha 3,86 %, cepenHss KOHIIEHTpallisi T'eMOIVIOOIHY Yy
epuTpouuTapHiii Maci — Ha 3,79 %, 0 BKa3ye Ha MOKpAIICHHS TeMOIOETUYHO1
aKTUBHOCTI KICTKOBOT'O MO3KY Ta METa0O0JIIYHUX MPOIECIB y 0CI0 OCHOBHOI IrpyIu
MOPIBHSHO 13 KOHTPOJIbHOIO. B cBOIO dyepry, 1ie cnpusi€ MiABUIICHHIO KHUCHEBOI

€MKOCTI KPOBI Ta Kpallii OKCUTeHAIlli TKaHUH.



HaBeneHo OCHOBHI TMOJOXKEHHS, Ha MIJACTaBl SKUX 3J1MCHEHO OILIHKY
€KOHOMIYHOI Ta  COIIaJIbHO-€KOHOMIYHOI  e(EKTUBHOCTI  (DYHKIIIOHYBaHHS
pPO3pOOJIEHUX Ta BIPOBAIKEHUX TEXHOJIOT1H Ha AKICHOMY Ta KIJIbKICHOMY PiBHSIX.
KoMriiekcHU TTOKa3HUK KOHKYPEHTONMPHUAATHOCTI HOBHUX HAIOIB MEPEBUIILYE
BIJIMOBITHE  3HAYEHHS  KOHTPOJIO W  BIANOBIZAE  TMEPCIEKTHBHIA 1
BHUCOKOIIepCIeKTUBHIM npoaykiii. CorianbHuil eeKT BiJ yIpoBaKEHHS pO3pO0OK
y TPaKTUKy TOJSITa€ B PO3UIMPEHHI ACOPTUMEHTY HAamoiB  0370pPOBYOIO
IpU3HAYCHHs, 3a0e3MeUeHH] HOPMaIbHOI KUTTEMISIBHICTD JIOACH, MPOodiTaKkTUIll
3aXBOPIOBAHb 1 33J0BOJICHHIO MOMUTY CIIOKMUBAYIB HA JJaHY TPYITy HAIOiB.

JIoBeIeHO ~ €KOHOMIYHY  JIOIUIBHICTh  YMPOBA/KEHHS  PO3POOJICHUX
MPOMO3UILIIM B 3aKjafax pPEeCTOPAHHOIO TOCHOAAPCTBA, a TAKOXK MPUBAOIMBICTH
HAyKOBUX PO3POOOK sIK 00’€KTa 1HBECTUIIMHUX BKJIA/ICHbD. Po3paxyHku
NIATBEPAKYIOTh EKOHOMIYHUN €(PEeKT BlJ YIPOBAIKEHHS y BUPOOHMUIITBO HAIOIB
PE3UCTEHTHOI 11ii. Y pa3i 301IbIIeHHS 00CATy peaizallii 3alpornoHOBaHOI PO LYK
Ha 174 tuc. rpH. npupict noxoaHocti cranoputume 4000 rpH./T.

Pe3ynbraTu, orpuMani B poOOTI, MPONIUIM anmpoOalio Ha MiANPUEMCTBAX
pectopanHoro rocmnogapctBa:  kade  «Ememsmeiicy  @DOIl  Yyo CIL
PemeruniBcbkoro paiiony IlonaTtaBcekoi oOnacti, Kade «Opiana» CT
«KoonepatuBuuii Texnikym» M. [lonraBa, TOB «Bigpomxenus» c. IlaTpakiBka
Xopoawsckkoro paiony IlontaBebkoi o0macTi, kade «Xytopox» @OIT Cenua F0.K.
M. [TontaBa, kade «tOnicte» TOB «/2KI EC EH I'pyn M. IlonraBa, @OII «/laxHo
C.b.» M. Tlonraa, kade «Xyropok» DOII Cenua FO.K. M. [lonraBa. Pesynbratu

JIOCITIJKEHb yIpoBaKeH1 B HaBuaiapHui npouec [TYET.

Kiarwo4oBi cjoBa: TEXHOJIOTIS, HAIOi, Pe3UCTEHTHA Jis, BOJOCHKHI TOpIX,
MOJIOYHO-BOCKOBA CTHUIJIICTh, MEPUKAPIIIA, E€KCTPAKIis, €KCTPareHT, O10JIOr14HO
aKTUBHI PEYOBUHH, POCIMHHI KOMIIO3MIII, CMY3i, XapuOBHUH paIlioH, 0310pOBYl
IPOIYKTH

SUMMARY



I. Tiurikova. Scientific substantiation and development of technology of
resistance of beverages with the use of walnut. - Qualifying scientific work on the
rights of manuscripts.

Thesis for a Doctor of Technical Sciences degree in specialty 05.18.16
"Technology of Food Products" (18 - Production and Technologies). - National
University of Food Technologies of the Ministry of Education and Science of
Ukraine, Kyiv, 2018.

The dissertation is devoted to theoretical, experimental substantiation of
scientific principles and innovations in the technology of food products for health
nutrition through the use of plant resources of Ukraine.

The relevance of the chosen theme and its significance in solving the problem
of providing Ukrainian population with intrinsically adequate culinary products and
rationality is substantiated, the connection of work with scientific programs, plans
and themes has been determined, the purpose and objectives of the research have
been formulated, the scientific concept, scientific novelty and the practical
significance of the obtained results have been formulated.

The information on the biological value of dietary additives of plant origin,
technological aspects and modern trends of their use in beverage technology are
generalized, existing drinks technologies and peculiarities of food rations of health-
improving purposes are analyzed, perspective and relevance of the use of new types
of plant additives on the basis of walnut has been grounded. development of the
technology of drinks and rations of resistance action.

The program of complex studies is developed, the characteristics of the object
and objects of research are described, methods of determination of indicators of
quality and safety of raw materials, materials and finished products, mathematical
modeling and processing of mathematical data are described.

The criteria of the intranial composition are systematized, which are the basis
of the simulation of resistance beverages, which should contribute to increasing the

resistance of the organism to adverse environmental factors.



The immune, antioxidant system, regulation of enzymes for xenobiotic
metabolism and apoptosis regulation that require the participation of vitamins A, E,
C and B, carotenoids, polyphenols and certain nutrients micronutrients (iodine, zinc,
selenium, etc.) are chosen as the criteria for resistance.

The use of raw materials in the technology of beverages of a given biological
value is scientifically substantiated. The most promising sources of essential
nutrients that provide the body's defenses and restore the normal functioning of the
basic systems and organs of man are fruit and vegetable and berry raw materials in
combination with walnut. The use of walnut in the technology of beverages is based
on the high quality of the nutrients of resistance, namely, vitamins A, E, C, Bg, Bo,
carotenoids, polyphenols, food fibers, minerals - Zn, |, and others.

On the basis of research of functional and technological properties of food
systems from vegetable raw materials, technologies of dietary additives from walnut
(milk and waxy fruit, pericarps of ripe nut and extracts based on them) and drinks
with their use (with pulp, unlit, fermented and band).

The rational term of industrial harvesting of native raw materials in the central
region of Ukraine is determined: walnut of milk-wax ripeness (MWR) - mid-June
end; pericarp of Ribbed walnut (PRW) - end of September - the beginning of
October. Duration of raw material harvesting depends directly on natural climatic
conditions. Term of processing of raw materials - up to 5 days.

The results of consistent analytical, theoretical and experimental work
allowed to propose technical solutions for the production of stable quality nut
products for the production of beverages at restaurants in the restaurant industry.
The regularities of the influence of technological parameters on the extraction of
biologically active substances (BAS) of walnut are determined: the type and
concentration of extracting, the duration and multiplicity of extraction, the size of
the hydrodulum, the size of the raw material particles and its heat treatment.

The technological regimes for obtaining walnut extracts have been
established: extraction of 70% water-alcohol solution according to the hydromodule

(raw material:extracting) 1: 1 or 50% by water-sugar solution according to the



hydromodule - 1: 0.75, the size of the raw material particles is 10- 15 mm, lasting
no more than 20 days. The expediency of the second stage of solid phase extraction
from walnut of MWR with 50% water-alcohol solution, duration of no more than 7
days has been proved. It has been proved that the preliminary blanching of pericarp
at a C with a duration of 600 s intensifies the extraction temperature of 80 process.
Shelf life of extracts - up to 1 year.

Dietary supplements were obtained on water-alcohol (WA) and water-sugar
(WS) bases of walnut of MWR and pericarp of ripe nut with high content of vitamin
C (3.0-4.8% and 0.8-0.9% respectively ) and phenolic substances (30.4-36.8% and
5.3-5.8% respectively).The quality of natural dietary supplements is controlled
according to the requirements of TU U 10.8-01597997-001: 16 "Walnut Extract",
agreed with the Ministry of Health.

The use of low-prevalence of non-alcoholic vegetables, in particular pumpkin,
artichoke, carrot, rhubarb and celery, is suggested. The necessity of combining low-
acid (pumpkin, carrot, artichoke, celery) and acidic (rhubarb, plum, aliche, kizil,
strawberry, orange, lemon, apple) of plant material was experimentally determined.
Their qualitative composition and rational relation of key components are
determined.

The technologies of preparation of vegetative raw materials, which provide
high organoleptic and physical and chemical indices of culinary products are
offered: pieces of rhubarb in the size of 10 x 20 mm are processed by an acute pair
of 120-180 s; jerusalem artichokes are blanched with uncleaned whole in water
(t=100 °C, t=120-180s). For fermented beverages, the crushed raw material (4-5
mm) is extracted (t = 14400 s), the fermentation time is 72 hours; for a smoothies
use of fresh or bluish acute steam (t = 480-600 s) or processed in a microwave oven
(t =120-180 c).

Scientifically substantiated technological methods of introduction of dietary
additives from walnut in beverage, which ensures their high organoleptic parameters
and biological value - fruits, pericarps and extracts on their basis. Such a decision

greatly extends the possibility of creating new beverages on the basis of one raw



material and forms a diverse range of dietary supplements for the non-alcoholic
industry.

Organoleptic evaluation has proven that the taste of the blend depends on the
ratio and interaction of all key components. Innovative technologies of resistant
beverages are developed: unrecognized vitamin (rheumatic, celery, apple, pear),
with pulp and without pulp based on artichoke, carotene-containing raw materials
(carrot, pumpkin), fermented and striped. The regularities of the relationship
between the amount of nut supplement and the consumer properties of beverages
were established, which allowed to establish their rational content in the technology
of soft drinks, pulp and beverage drinks, respectively: nut extract from the MWR -
3.0-7.5%, 7.5-32.5%, 9-10%; walnut extract of WS - 25-35%, 7.5-25% and 25-28%,
nutmeat of the Ministry of 4-6% (for a smoothies), pericarps in the technology of
Internal Affairs 10-12% and 3-4%-the strip and fermented beverages in accordance.
The addition of nuts allowed to simulate and balance the content of minerals and
vitamins.

Scientifically substantiated technological methods of using pericarp in the
technology of beverages, which provides a comprehensive processing of walnut. On
the basis of pericarp, a drink of fermented "Corsair" was prepared on the content of
vitamin C (7-10 mg / 100 g) and phenolic compounds (80-90 mg/100 g), which can
compete with traditional beverage analogues. The technological regimes and
parameters of production of fermented beverages on the basis of pumpkin and / or
Jerusalem artichoke have been determined. The dynamics of changes of soluble
substances (CSS) and active acidity in the process of fermentation of wort of various
compositional variants, the time of extraction of CSS by 15% sugar syrup or water,
the ratio of key components, content of pericarp in kvass bean (5-6.5%) was
investigated.

As a formal model of the technology of production of resistance beverages, a
horizontal composition of the technological process was used, on the basis of it the
general technological schemes of beverage production were developed, with the

preservation of the structure of the technological system.



The organoleptic, physicochemical and microbiological indices of finished
products are investigated. The complex indicators of the quality of beverages of
resistance, which considerably exceed the prototype products (without a dietary
supplement), are determined and indicate the prospects for their implementation.

Analysis of the vitamin and mineral composition of the developed resistance
beverages proved that they are a source of important vitamins-antioxidants A, E, C
(1.55 ... 100% of daily requirement), phenolic substances (45.0 ... 309.4% of daily
requirement), iodine (6.0 ... 97.3% of daily requirement), as well as potassium and
magnesium (3.6 ... 26.1% of daily requirement). The quality of the developed drinks
is controlled according to the requirements of TU U 11.0-01597997-002: 16 "Non-
alcoholic drinks non-carbonated with the addition of extracts of walnut”, TU U 10.1-
01597997-003: 16 "Lines with the addition of walnut and products of its
processing”, which are agreed upon with the Ministry of Health.

The medical-biological testing of the developed drinks has confirmed that the
addition to the diet of fruit and vegetable beverages with a nut supplement allows to
maintain and stabilize the indicators that characterize the state of the immune system
within the normal range. Thus, the average content of hemoglobin in a separate
erythrocyte increased by 3.86%, the average concentration of hemoglobin in the
erythrocytic mass - by 3.79%, indicating an improvement in hematopoietic activity
of the bone marrow and metabolic processes in the persons of the main group
compared to the control group. In turn, it contributes to increasing the oxygen
capacity of the blood and the best oxygenation of the tissues.

The main provisions on the basis of which the estimation of economic and
socio-economic efficiency of functioning of developed and implemented
technologies on the qualitative and quantitative levels is given. The complex
indicator of competitiveness of new beverages exceeds the corresponding value of
control and corresponds to promising and highly promising products. The social
effect from introducing developments into practice is to expand the range of
beverages of health-improving purposes, to ensure the normal livelihoods of people,

to prevent diseases and to meet consumers' demand for this group of beverages.



The economic expediency of introducing the developed proposals in
restaurants, as well as the attractiveness of scientific developments as an object of
investment investments has been proved. The calculations confirm the economic
effect of the introduction into the production of resistant beverages. In case of an
increase in the volume of sales of the proposed products by 174 thousand UAH. the
yield increase will be 4000 UAH / t.

The results obtained in the work were tested at restaurant enterprises: Cafe
Edelweiss, FOP Chub S.P. Reshetylivskyi district of the Poltava region, cafe
"Oriana" ST "Cooperative technical school" Poltava, Open Society "Renaissance™
p. Patrakivka of the Khorol district of Poltava region, Cafe "Khutorok" FOP Sencha
Yu.K. Poltava, cafe "Yunost” LLC JI ES EN Group Poltava, FOP "Dakhno SB"
Poltava, Cafe "Khutorok” FOP Sencha Yu.K. Poltava. The research results are

implemented in the PUTET educational process.

Key words: technology, beverages, resistance action, walnut, milk-wax
maturation, pericarp, extraction, extractant, biologically active substances, plant

compositions, stripes, food ration, health products
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48.  Tlpomec BUPOOHHIITBA HAMNOKI TPYIIEBOTO BITaMiHI30BAaHOTO:
nat. 76596 Ykpaina: MIIK A 23L 1/00. Ne u 2012 07490; 3assin. 19.06.2012;
omy61. 10.01.2013, bron. Ne 1. 4 c.

49.  Cmoci0 oTpuMaHHS €KCTPAKTY 13 BOJIOCHKOTO Tropixa MOJOYHO-
BOCKOBOT cTajii cturiocti: mat. 77238 Ykpaina, MITIK BO1D 11/02. Neu 2012
07487; 3asBn. 19.06.2012; omy6:. 11.02.2013, bron. Ne 3. 4 c.

50. Cnoci6 orpumaHHg Ol0JIOTIYHO AaKTHBHOI J00aBKH 13
BOJIOCHKOT'0 TOpiXa MOJIOYHO-BOCKOBOI1 CTalii CTUTIIOCTI; at. 88192 Ykpaina,
MIIK BO1D 11/02. Noeu 2013 08452; 3asBn. 05.07.2014; omy6:1. 11.03.2014,
bron. Ne 5. 4 c.

51. IIpouec BHpOOHMIITBA HAMOK CEJIEPOBOIO BITAMIHI30BAHOIO:

nat. 95036 Ykpaina, MIIK A 23L 2/00. Neu 2014 06704; 3asBn. 16.06.2014;



omy01. 10.12.2014, bron. Ne 23. 4 c.

52. Ilpouec BUpOOHHUIITBA HAIOIO PEBEHEBOI'O BiTaMIHI30BaHOTO:
nat. 96193 Vkpaina, MIIK A 23B 7/00. Neu 2014 06707; 3asBn. 16.06.2014;
ormy0i1. 26.01.2015, bron. Ne 2. 4 c.

53. Cmoci6 mpurotyBanHs cmy3i «Hacomoma»: mat. 98463 Ykpaina,
MIIK A 23L 1/00, A 23P 1/00. Neu 2014 12792; 3asBn. 28.11.2014; omy06a.
27.04.2015, bron. Ne 8. 4 c.

54. Cnoci0 mpurotyBaHHs cMy3l «3araakoBwit»: mar. 98464
VYkpaina, MIIK C12G 3/04. Ne u 2014 12793; 3aaBn. 28.11.2014; omy6u.
27.04.2015, bron. Ne 8. 4 c.

55. Conoci0 BupoOHHMIITBA HamoiB BiTamiHizoBaHHX «TomidpyT-
a0myko»: mat. 98465 Ykpaina, MIIK A 23L 2/00. Ne u 2014 12795; 3assn.
28.11.2014; omy61. 27.04.2015, bron. Ne 8. 4 c.

56. Cnoci0 BupoOHMIITBa HamoiB BiTaMiHi3oBaHUX «TomidpyT-
anenbcun»: nat. 98466 Ykpaina, MIIK A 23L 2/00. Ne u 2014 12796; 3assi.
28.11.2014; omy6m. 27.04.2015, bron. Ne 8. 4 c.

57. Cmnoci0 BupoOHHUIITBA HamoiB BiTamiHizoBaHux «TomidpyT-
cnuBay: mat. 98467 Ykpaina, MIIK A 23L 2/00. Ne u 2014 12797; 3assn.
28.11.2014; omy6m. 27.04.2015, bron. Ne 8. 4 c.

58. Cmoci0 BupoOHHUIITBA HamoiB BiTamiHizoBaHux «TomidpyT-
aumon»: nat. 98468 Ykpaina, MIIK A 23L 2/00. Ne u 2014 12798; 3assn.
28.11.2014; omy6a. 27.04.2015, bron. Ne 8. 4 c.

59. Cmoci6 npurotyBanusi cmy3i «Tomidpyr»: mar. 98889 Vkpaina,
MIIK A 23P 1/00. Ne u 2014 12790; 3assn. 28.11.2014; omy6m. 12.05.2015,
brom. Ne 9. 4 c.

60. Cnoci6 npuroTyBaHHs OCHOBM Jisi CMy3l 13 TomiHaMOypa 3
BUKOPHUCTAHHSAM BOJIOCHKOTO ropixa: mar. 98890 Ykpaina, MITIK A 23L 1/00,
A 23P 1/00. Ne u 2014 12791; 3aasn. 28.11.2014; omy6s1. 12.05.2015, bromn.
Ne 9.4 c.

61. Cmooci6 BupoOHHUIITBA HAMoOiB BiTaMiHI30BaHUX «TomippyT-



noayanunuiiy: nat. 109500 Ykpaina, MITIK A 23L 2/00, A 23L 19/00. Ne u
2016 02076; 3assn. 03.03.2016; omy6s1. 25.08.2016, bron. Ne 16. 4 c.

62. Cnoci6 BupOOHHMIITBA HamoiB BiTaMiHi30BaHUX «TomidpyT-
anuga»: mat. 109501 Vkpaina, MIIK A 23L 2/00, A 23L 19/00. Ne u 2016
02077; 3asBn. 03.03.2016; omy6:1. 25.08.2016, bron. Ne 16. 4 c.

63. Cmocib mpuroTtyBaHHs cMy3i «3emutenap»: mat. 117023 Ykpaina,
MIIK A 23L 2/02, A 23L 2/38. Neu 2017 00130; 3assn. 03.01.2017; omy01.
12.06.2017, bron. Ne 11. 4 c.

64. Cooci6 npuroryBanHs cmy3i «Jlo6pomap»: mar. 117020
VYkpaina, MIIK A 231 2/02, A 23L 2/38. Neu 2017 00127; 3asBn. 03.01.2017;
omy61. 12.06.2017, bron. Ne 11. 4 c.

65. Cmooci6 mpurotyBaHHs cmy3i «JlkepernbHa HacojoJa»: Tar.
117382 VYxpaina, MIIK A 23L 2/02, A 23L 2/38. Ne u 2017 00087; 3asBm.
03.01.2017; omry6n. 26.06.2017, brom. Ne 12. 4 c.

66. Cmnoci6 mpurotyBanHs cMmy3i «bagsopuii»: mat. 117381 Ykpaina,
MIIK A 23L 2/02, A 23L 2/38. Ne u 2017 00085; 3asBn. 03.01.2017; omy6a.
26.06.2017, bron. Ne 12. 4 c.

67. Cnoci6 mpurotyBanHs cmy3i «l'opixoBa Omaxx»: mart. 117389
VYkpaina, MITK A 23L 2/02, A 23L 2/38. Nou 2017 00098; 3assi. 03.01.2017;
ormyos. 26.06.2017, Bron. Ne 12. 4 c.

(OcoOuctuii BHECOK: 3arajJbHUN 3aqyM, TEOPETUYHE OOIPYHTYBaHHSA
3alpONOHOBAHUX pIllIeHb, KEPIBHUIITBO Ta YyYacTh VY EKCIEPUMEHTAIBHUX

JOCITIJIKEHHSIX, CKJIaIaHHsl Ta peAaryBanHs (opMyJid BUHAXOMY).
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