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Pedepar:

1. Incepralist pUCBsY€HAa HAYKOBOMY OOI'PYHTYBAHHIO Ta PO3POOL;i TEXHOJIOTII 3aMO-POKEHHUX XJIOPOQIIBMICHUX
OBOUYiB (KaIlyCTU 6pOKOJIi, 6pIOCCEIbChKOI KalyCTH, IMUHATY) Ta APiGHOAMCIIEPCHOI 3aMOPOXKEHOI 10O6ABKHU 3i
IINUHATY 3 BUKOPUCTAHHSM SIK iHHOBAlii Iifi YaC BUTOTOBJIEHHS IIE€PIINX KPIOTEHHOTO «IIOKOBOT'0» 3aMOPOKYBaHHS
i3 3aCcTOCYBaHHSM PifKOro i ra3onoii6bHOro a3oTy Ta y NpoLeci BUTOTOBJIEHHS J00aBOK AONATKOBOI Iii npi6-
HOAMCIIEPCHOTrO HU3bKOTEMIIEPATYPHOTr0 NOoApibHeHHs. Lle [ae MOXJIMBICTh OTPUMATU 3a-MOpoxkeHi XBO, siKi 3a
BMicTOM x710po@isniB a i b Ta iHmux BAP nepeBuyiots aHanoru B 2,2...2,5 pasu, a ApibHOgMCIIepCHi 06aBKU B
3,5...4,0 pasu. BctaHOBJIEHO, 1110 XJ0pO(]iNBMiCHI 0BOUYI € IpKepesioM KOMIIJIEKCY 6i0JI0TYHO aKTU-BHUX PEUOBHH
(xyopodiniB a i b, L-ackop6iHOBOI KUCJIOTH, O-KapOTHHY, AyOUJIbHUX P€-4OBUH, HU3bKOMOJIEKYJISIPHUX (DEHOIBHUX
CII0JIYK), MacOBa YacTKa sikux B 100 r mponyK-Ty 3aTHa 3aJ0BOJILHUTH 10O0BY IIOTPEOY, @ TAKOXK € IKEPEIOM

CTPYKTYpPOYTBOPIOIOUMX PEYOBUH ([IEKTUHY, LieJ110J103H, 6i/1Ka), 10 103B0sni0 XBO o6paTu sIK CHPOBUHY IIif 4ac



OTPMMAaHHS 03J0POBYMX IIPOAYKTIB Ta J0OGABOK 6€3 3aCTOCYBAaHHS XapuOBUX JOMILIOK (36arauyBauiB BAP,
0apBHUKIB, CTPYKTYpOYTBOPIOBAuUiB Ta iH.). [TokazaHo, 1110 aKTUBHICTh OKMCHIOBaJIbHUX (PEPMEHTIB ([I€pOKCHIa3M Ta
10J1ipeHOJI0-KCUAa31) KPio3aMOPOXKEHUX (3 BUKOPUCTAHHSIM PiZJKOT0 Ta ra3onofibHOro a3oTy) 3 BUCOKOIO
IIBUAJIKICTIO XJIOPO(PiIBMICHMX OBOYIB 3aJI€XKUTD Bifj KiHLIEBOi TEMIIEPATypU 3aMOPOKXYBAaHHS B CEPEIVHI MPOAYKTY
Ta II0Ka3aHo, 110 3aMOPOXKYBaHHS [0 TemnepaTtypu —32...—35°C npu-BOOUTh 10 TIOBHOI iHAKTUBALLil OKNCHIOBAJIbHUX
(depMeHTIB, B TOI 4ac sIK 3aMOpPO>XKyBaHHs 10 —18°C npuBoguTh 10 30ibIIeHHS akTUBHOCTI B 1,4...1,5 pasu, po3KpuTo
MexaHi3M. [TokaszaHo, 110 BUKOPUCTaHHS KOMIUIEKCHOI [1ii HA CUPOBUHY KPiOT€HHOTO «II0KO-BOT'0» 3aMOPO>KYBaHHS
10 -32...-35°C Ta npi6bHOAMCIIEPCHOTO MOAPIOHEHHS IPUBOJSTD 10 BUCOKOTO CTYIEHS BUTY4YE€HHS IPUXOBAHUX
3B'13aHUX GOpM XJ10podisiB, KApOTHUHOI-AIB Ta iHImMX BAP x/opodinBMicHUX 0BOYiB, MACOBA YaCTKA SIKUX B
Kpio3aMOpOXXeHUX AobaBKax B 3,2...3,5 pa3u 6isnblia HiX y cBikux XBO, 110 € pe3ysbTaToM [ii IpoleciB
KpiOMeXaHOJeCTPYKILii, MEXaHOKPEKIHTY, pylHyBaHHSI HAHOKOMILJIEKCIB i HaHOacoLiaTiB 6ionosimepis 3 BAP Ta ix
TpaHcopmarnieo y BinbHY popmy. Ha npukiazi xopodinBMiCHMX OBOYIB BCTAHOBJIEHO iCHYBaHHS MPUXOBAHUX
($OopM BUCOKOMOJIEKYJISIPHUX CIIOJIYK — IT0JlicaxapuiiB, 30KpemMa, IeKTHHOBUX PEYOBUH, Ta [10Ka-3aHO, L0
3aCTOCYBaHHS KpioOOPOOKY I/l 4ac 3aMOPOKYBaHHsI Ta APiGHOAKUCIIEPCHOrO No-Ipi6HeHHs1 XBO NpUBOJIUTH 10
30inbLIEeHHS Ta TpaHChOpMallii y BiJIbHY aKTUBHY (POPMY NEKTMHOBUX PEYOBUH, MACOBA YaCTKA SIKAX [TOPIBHSHO 3i
CBDXOIO CUPOBHHOIO 36ibiyeTb-cs B 4,0...4,5 pasu Ta Ha 70 % TpaHC)OPMYIOTHCS B PO3YMHHY (DOPMY 32 PaxyHOK
IIpolLieciB KPiOMeXaHOAECTPYKLii, KpioMexaHOaKTHBallii Ta MEXaHOKPEKIHTY. PO3p06s1eHO albTepHATUBHUI
KpioreHHii 06po6bui meTos rim6okoi nepepodku XBO i3 3acTocyBaHHSIM Cy4aCHOTO OOJIaIHAHHS 1711 NapOTEPMIUHOI
06pO6KHU Ta IPi6GHO-AUCIIEPCHOTO NOPIOGHEHHS, 1[0 BUKOPUCTOBYETHCS Ha MiJIIPUEMCTBAX PECTOPAHHOTO 6i3-Hecy
i Toprisui. ITokasaHo, 1110 3aCTOCYBaHHSI [IapOTEPMIYHOI 0OpPOOKU Ta APiGHOANCIIEP-CHOTO IO PI6HEHHS 03BOJISIE
OTpUMaTH NPOAYKTH i3 XBO, sIKiCTb SIKUX HAOIMKAETHCS A0 SIKOCTI NPOAYKLii, BATOTOBJIEHOI 3 BUKOPUCTaHHSIM
KpioreHHoi 06po6KU. PO3p06sIeHO peLenTypy, TEXHOJIOTIYHI CXeMHU Ta TEXHOJIOTI HOBUX 03[I0POBYMX ITPOJYKTIiB
(ry1000BOYEBOr0 MOPO3MBa — COPOETiB, HAHOHAOIB, CUPKOBUX ECEPTiB, HA-YMHOK JJI1 KOHAUTEPChKUX BUPOOIB
IIaHKEHKiB TOI10) 3 BUKOPUCTAHHSM SIK iHHOBallii 32a-MOPOKEHUX JIPIOHOAMCIIEPCHUX N00ABOK 3i LIMKUHATY, SIOJYK,
LUTPYCOBUX, iMOMPY Ta iH. OCTaHHI 3aCTOCOBYIOTBCS SIK ITSITh B OOHOMY: HOCii AP, cTpyKTypoyTBOpIOBadi, resneyr-
BOPIOBAayi, 6apBHMKHU Ta apOMATU3aTOPU. 32 BMicTOM BAP po3po6sieHi 0310poBYi MPOLyK-TH N1€PEBULIYIOTh BiJOMi

aHasiory. Po3po6sieHo poekT HopMaTuBHOi gokyMmeHTauii (TY), mpoBeseHo anpoballilo y IPOMUCIOBAX YMOBAX.

2. The thesis is devoted to scientific substantiation and development of technology of frozen frozen chlorophyll
containing vegetables (broccoli cabbage, brussels sprouts, spinach) and finely dispersed frozen spinach additive
using as innovation in the production of the first cryogenic additives actions of fine low-temperature grinding.
This makes it possible to obtain frozen CCV, which, by the content of chlorophylls a and b and other BARs, exceed
the analogues by 2.2...2.5 times, and the fine additives by 3.5...4.0 times. Chlorophyll-containing vegetables are
found to be a source of a complex of biologically active substances (chlorophylls a and b, L-ascorbic acid, o-
carotene, tannins, low molecular weight phenolic compounds), whose mass fraction in 100 g of the product is
capable of satisfying the daily requirement and structure-combustible substances (pectin, cellulose, protein),
which allowed CCV to be selected as a raw material for obtaining health products and additives without the use of
food additives (BAS enrichers, dyes, structure-forming agents, etc.). It has been shown that the activity of oxidizing
enzymes (peroxidase and poly-noloxidase) of cryo-frozen (using liquid and gaseous nitrogen) with high velocity of
chlorophyll-containing vegetables depends on the final freezing temperature in the middle of the product and
shown that the temperature is -40°C, leads to complete inactivation of oxidizing enzymes, while freezing to -18°C
leads to an increase in activity by 1.4...1.5 times, the mechanism is disclosed. It is shown that the use of complex
action on the raw cryogenic «shock» freezing to -32...-35°C and fine grinding lead to a high degree of extraction of
the associated bound forms of chlorophylls, carotenoids and other BAS chlorophyll-containing vegetables the
proportion of which in cryosomal-born additives is 3.2...3.5 times higher than in fresh CCV, which is the result of
the processes of cryomechanical destruction, mechanocracking, destruction of nanocomplexes and
nanoassociates of biopolymers with BAS and their transformation into free form. On the example of chlorophyll-
containing vegetables, the existence of latent forms of macromolecular compounds - polysaccharides, in
particular, pectic substances - is established, and it is shown that the use of cryoprocessing during freezing and



finely dispersed grinding of CCV leads to an increase and transformation of the free active substance into a free
active substance. fresh raw materials are increased by 4.0... 4.5 times and 70% are transformed into soluble form
for the process of cryomechanical destruction, cryomechanical activation and mechanocracking. An alternative
cryogenic treatment method of deep processing of CCV with the use of modern equipment for steam treatment
and fine nodispersed grinding used in the restaurant business and trade. It is shown that the use of steam
treatment and fine-grinding allows to obtain products with CCV, the quality of which approaches the quality of
products made using cryogenic processing. Formulations, technological schemes and technologies of new wellness
products (fruit and vegetable ice cream - sorbets, nano-drinks, cheese desserts, stuffing for pancake
confectionery, etc.) have been developed with the use as an innovation of frozen fine spinach, yabra and yabro. The
latter are used as five in one: BAS carriers, structure breakers, gel formers, dyes and fragrances. In terms of the
content of BAS developed wellness products exceed the known analogues. The draft regulatory documentation
(TU) was developed, the testing in industrial conditions was carried out.
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