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CIleliaJIbHOrO ITPU3HAYEHHS

2. Development of technology of low-allergenic whey protein hydrolysate for special dairy products enrichment

Pedepar:

1. JauumuH K.€. Po3po6ka TeXHOJIO0rii HU3bKOAJIEPreHHOT O rifpoJiidaTy 6i/IKiB CUpOBATKM 7151 30aradyeHHs
MOJIOYHUX ITPOAYKTIB CIlelliaibHOro Ipu3HavyeHHs.— KpasidikalliiiHa HaykoBa po60Ta Ha [IpaBax pyKOIIUCY.
Juceprauis Ha 3100yTTs1 HAYKOBOTO CTYIIE€HS KaHAUAATa TEXHIYHUX HayK 3a crielianbHicTio 05.18.04 - TexHoJIOris
M'SICHUX, MOJIOYHMX ITPOAYKTIB i IPOAYKTIB 3 TiAp06ioHTIB. — TepHONiNbChKUI HALliOHATIbHUN TEXHIYHUI
yHiBepcuTeT imeHi IBaHa Ilymoa MOH Ykpainu, HanioHanbHUM YHIBEPCUTET Xap4oBUX TexHooriit MOH Ykpainy,
Kuis, 2021. luceprauiiiHa po6oTa NpucBsSueHa po3pooOLii TEXHOJIOr HU3bKOAJIEpPreHHOr o riiposi3aTy 6iKiB
MOJIOYHOI CUPOBAaTKH, 1I0 OTPMMAaHUM B YMOBAX, SIKi 3a0€3M1e4YyI0Th YTBOPEHHS 6i0JI0rYHO aKTUBHUX NENTUAIB IJ1s1
36aradyeHHs MPOJYKTiB CIIeLiaJIbHOTO NprU3HauyeHHs. HaykoBO OGI'PYHTOBAHO HEOOXiHICTh OTPMMAaHHSI rilpoJli3aTiB

0i7IKiB CMPOBAaTKM MOJIOKA B YMOBaX, 1110 3a0e3I1e4yI0Th 30epekKeHHs IPUPOAHUX 6i0JI0TiYHO aKTUBHUX MENTUIIB Ta



[IEPCIEKTUBHICTh BUKOPUCTAHHS TaKUX TifpoJli3aTiB y IPOAYKTaxX CIeLiaJbHOro IpUu3HadYeHHs. Po3pobiaeHo
TEXHOJIOTiI0 BUPOOHUIITBA Tifposi3aTy 6iKiB CMpOBaTKU MOJIOKA Y (i3i0IOoriYyHMX YMOBax Ta OTPMMAaHO TaKui
rigpoJizat y IpOMUCIOBUX MacluTabax. B orpuManoMy rigpoJiizati 6i7KiB CMpOBaTKU MOJIOKA 0YJIO IPOBELIEHO
XapaKTEPUCTUKY MOJIEKYJISIPHO-MAaCOBOIO PO3MO/iy IPOILYKTiB IIPOTEO0J1i3y. B pe3ysbTaTi MpoBeneHnx JOCTiIKEeHb
BCTaHOBJIEHO, 110 /10 ABOX i3 ITSITH Jiara3oHiB, sIKi 0yJu BUAiIeHi 32 MosieKyasspHumuy macamu (0-700 Ha i 700-1500
Ja), BxogsaTe maitke 40% BCix IPOAYKTIB IPOTE0J1i3y, 10 MOXKYTbh MiCTUTH 6/113bK0O 80% Bcix Bimomux BAII 3
IIPOTEiHIB CUPOBATKMA MOJIOKA. 30KpEMA IIOKA3aHOo, 1110 B 3alIPONIOHOBAHUX YMOBAaX YTBOPIOIOTLCS aHTUTIIEPTEH3UBHI
nentugy. EkcrnepuMeHTanbHO JOBELEHO, O TiIPOoJIi3aT KOHLEHTPATy CUPOBATKOBUX O1JIKiB, OTPMMAaHNN y
diziosnorivHUX yMOBax, He BUKJIMKAB aJIepriyHUX peakUiil y MiagocifiHuX TBapyH, O CBiTYUTD IIPO MOT0 3HMKEHY
asepreHHicTb. Takuii rifposisaT 6yj10 BUKOPHCTAHO /1J1s1 OTPMMAHHS [IPOAYKTiB: «MoJsiouHuUi Hanill 3 rinposizaTom
6iNIKiB CMPOBAaTKU MOJIOKa», «[lacTa cupKoBa 3 rifpoJli3aToM OiJIKiB CUPOBAaTKM MOJIOKa» Ta «COeBUI IPOILYKT 3
riposisaTom 6iJIKiB CUPOBAaTKM MOJIOKA» i3 3HKEHMMU aJlepreHHUMU BJIACTUBOCTSIMU Ta MiJBUILIEHOIO
6iosioriyHOM0 LiiHHIiCTI0. OTpUMaHi IPOAYKTH OXapaKTePU30BaHO 32 OPraHOJIENITUYHUMH, Pi3NKO-XIMIYHUMMU Ta
MiKpO6iOJIOTIYHMMY MTOKa3HUKaMU. T1ifTBEPA’KEHO BiICYTHICTb y TOTOBUX NIPOJYKTax OiJIKiB aJl€preHiB CUpOBaTKU
MOJIOKA Ta MiIBUILIEHHS BMiCTY 6i0JI0TYHO aKTUBHMX HU3bKOMOJIEKYJIIPHUX MENTU/IIB 32 PAaXyHOK BHECEHHS
rigposiizary 6iykiB cupoBaTKu. Kio4oBi cyi0Ba: rigposiisaTtu 6i/IKiB CHPOBAaTKY MOJIOKA, 6i0aKTUBHI IENTUAY,

QJIEPTre€HHICTB, IPOILYKTH CIIELiaJIbBHOIO IIPU3HAYEHHS.

2. Datsyshyn K.Ye. Development of technology of low-allergenic whey protein hydrolysate for special dairy
products enrichment. - Qualifying scientific work on the rights of the manuscript. The dissertation for the
candidate degree of technical sciences on the specialty 05.18.04 - technology of meat, dairy products and products
from hydrobionts. -Ternopil Ivan Puluj National Technical University of the Ministry of Education and Science of
Ukraine, National University of Food Technologies of the Ministry of Education and Science of Ukraine, Kyiv, 2021.
The dissertation is devoted to the development of technology of low-allergenic whey proteins hydrolysate for
special purpose dairy products enrichment. The need to obtain whey proteins hydrolysates in conditions that
ensure saving of natural biologically active peptides and the perspectivity for the use of such hydrolysates is
scientifically substantiates in the work. A comparative analysis of whey proteins hydrolysates obtained with
different proteolytic enzymes of microbiological, plant and animal origin have been done. It is shown that at close
values of the proteolysis degree, the ratio of products by molecular weights can significantly differ. Electrophoretic
studies of hydrolysates of whey protein concentrate indicate differences in the accessibility of different protein
fractions to the action of proteolytic enzymes. The highest degree of proteolysis of 0-LG and o-LA fractions,
according to the results of the research, showed pancreatin and neutral protease. The conditions of proteolysis
that provide the formation of native biologically active peptides among the proteolysis products have been
scientifically substantiated in the work. Chromatographic characterization of proteolysis products fractions, which
include native biologically active peptides, has been performed. On the basis of substantiated physiological
conditions of proteolysis, which provide the yield of native biologically active peptides, technological regulations
for the whey proteins hydrolysate obtaining have been developed. Obtained in such conditions hydrolysate was
used to develop special products technologies. The whey proteins hydrolysate was evaluated by molecular weight
distribution before use. It has been found that two of the five ranges selected by molecular weight contain almost
40% of all proteolysis products, which may contain about 80% of all known BAP from whey proteins. The scientific
novelty of the obtained results lies in the fact that the conditions of whey proteins hydrolysates obtaining, which
ensure the formation of natural biologically active peptides, are scientifically substantiated for the first time. The
presence of lactokinins - peptides with antihypertensive effect in the obtained hydrolysate was experimentally
confirmed. The obtained results indicate that the most promising ingredients for the creation of products with
antihypertensive action are low molecular weight products of whey proteins proteolysis. It is experimentally
proven that the whey proteins hydrolysate obtained in physiological conditions did not cause allergic reactions in
experimental animals, which indicates its reduced allergenicity. Technologies of dairy products with the obtained
whey proteins hydrolysate with saved natural bioactive peptides, and low-allergenic combined product enriched
with whey proteins hydrolysate with replacement casein by another high-value food protein are proposed. The use



of low-allergenic whey proteins hydrolysate in such products allows to save their biological value, as well as to use
them in the diet for people with intolerance to whey proteins and caseins. On the basis of the conducted
researches the technological schemes of special products manufacturing «Milk drink with WPH», «Cheese paste
with WPH» and «Soy product with WPH» have been developed. Technological regulations of new products
manufacturing have been substantiated, their organoleptic, physicochemical, microbiological indicators have been
investigated. Electrophoretic and chromatographic methods established the absence of whey protein allergens in
the obtained products and confirmed increasing in the content of the fraction of low molecular weight peptides,
which include BAP. Key words: whey proteins hydrolysates, bioactive peptides, allergenicity, special purpose
products.
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