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1. YoockoHaseHHs TEXHOJIOTI] HaniB(pabpuKaTiB 3 0CaI>KEHHSIM MOJIOYHUX OiJIKiB aKTUBHUM KOMIIJIEKCOM POCJIMH-
IUKOPOCIB

2. Improving the technology of semi-finished products with the precipitation of milk proteins by an active complex
of wild plants.

Pedepar:

1. Incepraniiiny po60Ty IPUCBSIYEHO YIOCKOHAJIEHHIO TEXHOJIOTI] HaMniB(pabpUKaTiB 3 0CaI>)KEHHSIM MOJIOYHUX
6i7IKiB aKTUBHMM KOMILJIEKCOM POCTIMH-AMKOPOCiB — Plantago major L. Ta Rumex acetdsa L. 1151 nigBuILieHHS
6iosioriyHoi LIiHHOCT] i 3a6e3eueHHs CTaIUX [1I0Ka3HUKIB SIKOCTI. 3a cOpMYJIbOBAHUMU KPUTEPISIMY, 1110
BPaxOBYIOTb OOMEXXYBaJIbHi (PaKTOPU Ta NlepeBaru BUKOPUCTAaHHS POCIMH-AUKOPOCIB, CKIal0Bi SIKUX HaBiTh B
HE3HAYHMX KOHLIEHTPALisIX iCTOTHO 3MiHIOIOTh 30ATHICTb O TEXHOJIOTIYHOTO BIIJIMBY HA CUPOBUHY, OOIPYHTOBAHO
BUOip 1aBeJII0 Ta IONOPOKHUKY IJIs1 OCAIKEHHS OiJIKiB MOJIOKA 3 OTPMMaHHIM HaniBdabpukaTiB 611KOBO-
TPaBOSHUX. BCTaHOBIEH] pallioHaIbHI METOIM OOPOOKM TaKUX JMKOPOCIB Iepeji BHECEHHSM B MOJIOYHY CUDOBUHY Y
BUIJISi COKY /IJISI MAaKCHMaJIBHOTO 30€PEXXEHHS (DEPMEHTIB, OPraHiYHUX KUCJIOT, 0Ji()EHOIbHUX PEYOBUH,
BiTamiHiB Tomo. [TinTBEpAXKEHO ePEKTUBHICTb BUKOPUCTAHHS COKY Rumex acetosa L. y kinbkocTi 7+0,5 % nJis

TEPMOKUCJIOTHOI KoaryJsiLii Mojioka 3a pe>xxumis: Temmeparypa — 93...95 °C, tpuBanicTio - 3...5 XB, 3 OTPUMaHHIM



HaniBpabpukarty 6iIKOBO-TPaB’ssHOTO 3 MaCOBOIO YacTKoo Bosioru 61,0 + 1,1 %, ta pH - 5,92 + 0,05. 3a3HaueHo
0CO0JIMBOCTi OPraHOJIENTUYHMX [IOKa3HUKIB HaMiB(abpUKaTy /1Jisl OJAJIbIIOr0 BUKOPUCTAHHS B pELeNTypax
MOJIOYHO-6i7IKOBUX BUPOOiB. JJOBEIEHO BIUIMB CKJIa/ly aKTUBHOTO KOMILIEKCY KOAryJISIHTy Ha CTYIIiHb [1I€PEX0LY
CYXMX DEYOBUH MOJIOKA 10 3TYCTKY — MaKCUMaJibHE 3HaYEHHS CIIOCTepiranoc rnpu sHeceHHi 8,0+1,0 % coky
Plantago major L. Ta mpoBezneHHi npouecy koaryJsiii 3a TemrnepaTtypu 56+2 °C npoTarom 75+5 XB 3 IIOJaJIbIINM
nifirpiBoM AJ1s1 yIiIbHEeHs 3TyCTKY. 306i/blIeHHs TPUBAJIOCTI pouecy 10 90 XB BUKJIMKAE 3MiHY CTyIIEHs
BUKOPUCTAHHS CyXUX PEYOBMH MOJIOKA B cepeHboMY Ha 3+1 %. EKCiepMMeHTaIbHO BCTAHOBJIEHO TIPSIMY
3aJ1€KHICTb MACOBOI YaCTKH BOJIOTU Ta BOJIOTOYTPUMYIOUO]i 3aTHOCTI HamniB()abpUKaTiB 61IKOBO-TPaB'sIHUX Bif,
KisibKocTi coky Plantago major L. Ta mapameTpiB IIpoLecy ocai>KeHHs! 6ikiB MoJioKa. [I71s1 OTpuMaHHS IJ1IaCTUYHOI
KOHCUCTEHLIii HaniBpabpuKaTiB 6iIKOBO-TPaB’ssHUX 3 MACOBOIO YaCTKOIO BOJIOTH /10 67 % Ta BOJIOTOYTPUMYIOUOIO
3paTHicTIO 62+1,5 % 32 ONTHMMAJBHOI KiJIBKOCTI KOAryJsiHTy OyJIM CKOperoBaHi napaMeTpu: MijiBUIeHa TeMIepaTypa
Io 62+2 °C Ta 3HMKEHa TPpUBAJIICTb 10 60+3 XB. 3a OTPUMAHUMU PIBHAHHSAMU perpecii MOJKHa 3 BUCOKOIO TOYHICTIO
BM3HAUUTH BILJIMB KOXKHOT'O (DaKTOPy Ha MIOKA3HUKU SIKOCTi HaniBpabpUKaTiB O6iJIKOBO-TPaB’SHUX Ta PEryJoBaTU
J10ro OpraHoJIeNTUYHI TOKa3HUKU. XpoMaTorpadiyHuM METOJJOM BU3HAYEHO 6araTOKOMIIOHEHTHICTb CKJIay
(d1aBoHoIAiB coKy Plantago major L. i cMpoBaTKM TpaBOSIHOI Ta pO3PaXxOBAHO BMICT NOJIi(PEHOIIB y HaniB(abpuKaTax
6inkoBO-Tpap’ssHUX. CTYIiHb [lepexony MoJIipeHOJIbHUX CIIONYK Y HaliBdabpukaT 6iIKOBO-TPaB'sIHUI CTAHOBUTH 77
% BiJ, 3arajIbHOI iX KiZIbKOCTIi. 3BOSI3yBaHHS N0J1iEHOIIB 6iIKaMU 3a7I€XXUTb BiJ] CTPYKTYPH 6iIKOBOi MOJIEKYJIH,
IIPOCTOPOBOTO PO3NOJiay aMiHOKUCIOTHUX 3aJIMILKIB, 3JaTHUX [10 3BOSI3YBAaHHS N10J1i(E€HOJIIB 1 yMOB B3aeMOii.
BesneunicTb HaniBpabpuKaTiB 6iIKOBO-TPaB’sIHUX OYJIO MiATBEPIKEHO pe3yabTaTaMy MeAUKO-06i0JI0TiYHUX
mocinkeHs in vivo. CIIoXKMBaHHS B CKJIafi 3MilIaHOTO palioHy MOoAN(IiKOBAaHOTO MOJIOYHOTO [IPOAYKTY, B
TEXHOJIOTII IKOr0 BUKOPUCTOBYBaHU cik Plantago major L., IpOTSArom BCbOTo Nepiofly He BUKJIUKAJIO BiJXUJIEHb B
¢isiosorivHOMy CTaHi J1a60PaTOPHUX LIYPiB Ta HE IPU3BOAMIIO 10 iHTOKCUKALil Y1 3arubesii TBapuH.
HaniBdabpukaT 3aCBOIOETHCS TBAPMHAMMU TaK CaMo, SIK i MOJIOYHO-61IKOBUH NPOAYKT, BUPOOIEeHUH 32
TpaAuLiliHOIO TexHOJIoTien. MeTaboJliuyHa e(eKTUBHICTb [1pY CIIOXKUBAHHI HaniBpabpuKaTty NigTBEpIKeHa
MOKpallleHHSIM OOMIHHUX ITPOLIECIB B OPraHi3mi Ta IpUPOCTOM MacH Tijla mypiB. BU3Ha4eHO aMiHOKUCJIOTHUN CKJIA],
Ta JOCJIIPKEHO 6i0JI0riuHy LiHHICTb HaniBpabpuKaTiB 6iIKOBO-TPaBOSHUX. BUKOPUCTaHHS COKY POCJIMH-AUKOPOCIB —
Plantago major L. Ta Rumex acetdsa L. B IKOCTi KOaryJisiHTy [103BOJIsle OTPUMATH HaniBdabpukaTu 6i7IKOBO-TpaB'sHi
3 6i7bII 36a71aHCOBAHMM CKJIa/IOM 3a CIIiBBiJHOIIEHHAM CyMU HE3aMiHHMX aMiHOKUCIIOT JI0 CyMU 3aMiHHUX
amiHokucIOT Ha piBHi 0,760 Ta 0,752 BignoBigHo. OGrPYHTOBAHO BUKOPUCTAHHS HamiBpabpuKaTiB 6iIKOBO-
TPaB'STHUX B TEXHOJIOTII MOJIOYHO-6iTKOBUX BUPOGIB 3 TEPMiUHOI0 06pOOKOI0. [JoBEneHO, 0 MOJIOYHA CUPOBATKA
TpaB’siHa, OTPMMaHa Iicssl ocaiKeHHs 6iKiB Mosioka cokoMm Rumex acetdsa L. ta Plantago major L., mosxe 6yTu
BUKOPUCTAHA B SIKOCTi CUPOBMHU /17151 HAaIlOiB 6e3 ofjaBaHHs 6apBHUKIB Ta apoMaTu3aTopis. [TifTBEpAKEHO
coliasnbHUI eEeKT Bi BIPOBaJAKE€HHS HamiBPaObpuKaTiB 6iIKOBO-TPABSIHUX, 11O MOJISITA€ B PO3MNPEHHI]
aCOPTUMEHTY MOJIOUHO-0iJIKOBUX BUPOOIB 3 MiJIBUIIEHOIO Xap4yOBOIO L[iHHICTIO [JIs1 IIMPOKOTO KOJla CIIO>KUBAYiB 3
pi3HMMU XapyOBUMM YIIO006aHHIMU 260 OOMEKEHHSIMM, 3a011a/I)KEHHI CUPOBUHU TBAPMHHOTO TIOXOPKEHHS Ta
IOTIOMI>KHUX TEXHOJIOTIYHUX iHrpenieHTiB. KimouoBi cioBa: MoJoko, 6iku, HaniBpabprkaTy 6iIKOBO-TPaB'sHi,
6esmnevHicTh, akTUBHUM KoMIiekc Plantago major L. Ta Rumex acetdsa L., TOKa3HUKY SIKOCTi MOJIOYHO-0iJIKOBUX
BUPOOIB.

2. Dissertation work is devoted to perfection of semi-finished products with the precipitation of milk proteins by
an active complex of wild plants — Plantago major L. and Rumex acetosa L. to increase the biological value and
ensure sustainable quality indicators. The choice of sorrel and plantain is substantiated according to the
formulated criteria, which take into account the limiting factors and advantages of using wild plants, the
components of which even in small concentrations significantly change the ability to technological influence for
the precipitation of milk proteins to obtain protein-herbal semi-finished products. Rational methods of processing
such wild plants before introduction into dairy raw materials in the form of juice for the maximum preservation of
enzymes, organic acids, polyphenolic substances, vitamins, etc. were established. The efficiency of using Rumex
acetosa juice in the amount of 7+0.5% taking into account the limiting factors for production, thermoacidic
coagulation of milk in the following modes: temperature - 93...95°C, duration - 3...5 min, organoleptically suitable



semi-finished protein-herbal with a mass fraction of moisture 61.0+1.1 %, and pH - 5.92+0.05. The influence of the
composition of the active complex of coagulant on the degree of transition of milk solids was proved - the
maximum value was observed with the introduction of 8.0+1.0% of Plantago major L. juice and carrying out the
coagulation process at a temperature of 56+2 °C for 75+5 min, followed by heating to seal the clot. Increasing the
duration of the process to 90 minutes causes a change in the degree of use of milk solids by an average of 3+1 %.
Experimentally, a direct dependence of the mass fraction of moisture and moisture holding capacity of protein-
herbal semi-finished products on the amount of Plantago major L. juice was established and parameters of the milk
protein deposition process. To obtain the plastic consistency of protein-herbal semi-finished products with a mass
fraction of moisture up to 67 % and a moisture holding capacity of 62+1.5 % with the optimal amount of coagulant,
the parameters were adjusted: increased temperature to 62+2 °C and reduced duration to 60+3 minutes.
According to the obtained regression equations, it is possible to determine with high accuracy the influence of
each factor on the quality indicators of protein-herbal semi-finished products and to regulate its organoleptic
parameters. The multicomponent composition of the flavonoids of Plantago major L. juice and grass serum was
determined by the chromatographic method and the content of polyphenols in protein-herbal semi-finished
products was calculated. The degree of transition of polyphenolic compounds to protein-herbal semi-finished
products is 77% of their total number. Binding of polyphenols to proteins depends on the structure of the protein
molecule, the spatial distribution of amino acid residues capable of binding polyphenols and the interaction
conditions. The safety of protein-herbal semi-finished products was confirmed by the results of medical and
biological studies in vivo. Studies have shown that consumption of a modified diet of a modified dairy product
using Plantago major L. juice did not cause abnormalities in the physiological condition of laboratory rats during
the entire period and did not lead to intoxication or death of animals. The semi-finished product is assimilated by
animals in the same way as a milk-protein product produced by traditional technology. Metabolic efficiency in the
consumption of the semi-finished product is confirmed by the improvement of metabolic processes in the body
and weight gain of rats. The amino acid composition was determined and the biological value of protein-herbal
semi-finished products was studied. Using the juice of wild plants - Plantago major L. and Rumex acetosa L. as a
coagulant, semi-finished protein-herbal products with a more balanced composition for the ratio of the amount of
essential amino acids to the amount of essential amino acids at the levels of 0.760 and 0.752, respectively. The use
of protein-herbal semi-finished products in the technology of dairy-protein products with heat treatment is
substantiated. It is proved that whey herb obtained after precipitation of milk proteins with the juice of Rumex
acetodsa L. and Plantago major L. can be used as a raw material for beverages without the addition of dyes and
flavors. The social effect of the introduction of semi-finished protein-herbal products has been confirmed, which
is to expand the range of dairy-protein products with high nutritional value for a wide range of consumers with
different food preferences or restrictions, saving raw materials of animal origin and auxiliary technological
ingredients. Keywords: milk, proteins, protein-herbal semi-finished products, safety, active complex Plantago
major L. and Rumex acetosa L., quality indicators of dairy-protein products.
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