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PE®EPAT

I'MAPOJIM3AT CBIBOPOTOYHBLIX BEJIKOB, I'OPEYb IIEIITU/IOB,
B-HUKIJIOAEKCTPUH, KIIATPATHI HUKJIOJAEKCTPUHA C ITEIITTUAAMU,
TEPMOI'PABUMETPUA, OPT'AHOJIEITTUYECKUE CBOMVCTBA,
AHTUOKCUIAHTHAA AKTUBHOCTD

Leab padoThl — MoylyueHHE KOMIUIEKCOB BKJIIOUEHHUS P-IIUKIOACKCTPUHA C
NENTUAAMU CBIBOPOTOYHBIX OEJIKOB MOJIOKA, OLIEHKA OPraHoJeNTHYECKUX U
AHTUOKCUJAHTHBIX CBOMCTB KJIaTPaTOB.

AKTYaJIbHOCTh PaldO0ThI CBSi3aHA C MOJYYEHUEM KOMIUIEKCOB BKIIFOUEHHS
LUKJIOJAEKCTPUHA C MENTHAAMH MOJIOKAa KaK KOMIIOHEHTA CHEHUaTU3UPOBAHHBIX
OPOAYKTOB TMHUTAHUS, OINPEACICHUEM OPTraHOJCNITUYECKUX U OHOJIOTUYECKU
AKTUBHBIX CBOMCTB KJIATPATOB.

OO0beKT HcCIe0BAHMS — KOMIUIEKCHl BKJIIOYEHUS [-IIMKIOIEKCTPUHA C
NENTUAAMU  ChIBOPOTOUYHBIX OenkoB Mojoka. Ilpeamer muccieqoBaHusi —
OpraHoJIENTUYECKNE U aHTUOKCHUIAHTHBIE CBOMCTBA KJIATPATOB -LIUKIOAEKCTPUHA
C TUJIPOSIU3ATOM OEJIKOB MOJIOYHOM CHIBOPOTKHU.

Panukan-BoccTaHaBIMBAIOIMIMKA TOTEHIMAT MENTHI0B MOJIOYHON CHIBOPOTKH
U KJIaTpaTtoB [-LHUKJIOJEKCTPUHA C TMENTHIAMU ONPENEIeH C NPUMEHEHUEM
bayopumeTrpuueckoro  meroaa.  OOpa3zoBaHMEe  KOMIUIEKCOB  BKIIFOUCHUS
MOATBEPKIEHO JaHHBIMU TEPMOIPABUMETPHUECKOTO AHAIN3A.

CornacHo MPOBEACHHBIM HCCIEAOBAaHUSAM IOJTYYEHbl HOBbIE JaHHbIE 00
AHTUOKCUJAHTHBIX CBOMCTBaX KJIATPaToB [-IUKIOAEKCTPUHA C TUIPOJIU3ATOM
CBIBOPOTOYHBIX  OEJIKOB  MOJIOKA, BIMSHUM  KOMIUIEKCOOOpAa30BaHUS  Ha
TEPMOCTAOUIILHOCTh HENTUIOB. YcraHoBiaeHO CHU)KEHHE ropeuu
DKCIIEPUMEHTAIBHBIX 00pa3noB komruiekcoB Ha 20-70% w Bo3pacraHue
aHTHpAANKATbHON akTMBHOCTH B 1,3-1,6 paza 1o CpaBHEHHIO C HWCXOJHBIM
ruaposin3aToM. [Ipu moBeIlIEHNH TeMmepaTypbl KOMILIEKCOOOpa3oBaHus ¢ 25 1o
50°C pmocturanoch YBETUYEHHE AaHTUOKCHIAAHTHOTO d(ddexta u yiydiieHue
OpPTaHONENTUYECKUX CBONCTB 00pa3LoB. ITo pe3yJibTaram
TEPMOIrpaBUMETPUYECKOTO aHaiKu3a MOATBEPKACHO O0pa3oBaHHWE KOMILJIEKCOB
BKJIFOUEHUS U YCTAHOBJIEHO YBEJIMYEHUE TEPMOCTAOMIIBHOCTH MENTHUIOB B COCTaBE
KJIaTpaToB.

Crpykrypa aumjioMHoii padorel. JlummomHas paboTa COCTOMT U3
BBEJICHUS, 3 TJIaB (BKJIIOYAIOUIUX 0030p JUTEpaTyphbl, ONMCAHWE MaTepHaloB U
METO/IOB HMCCIIEIOBAHUN, pPE3yNbTaTbl OSKCHEPUMEHTAIBHOW paboOThl W HUX
o0CyXeHue), 3aKJIIOYCHMUS, CITHCKa WCIIOJIb30BaHHBIX HMCTOYHUKOB
(52 naumeHoBanus Ha 4 cTpaHMIAX), NPWIOKEHUS Ha 4 crpanunax. Pabora
u3NiokeHa Ha 47 ctpanunax, coaepkuT 13 pucyHkoB Ha 9 cTtpanumax u / Tabiaui
Ha [/ ctpanunax. [lo pesynapTaram wHccienoBaHUN OMyOJIMKOBaHBl 1 TE€3UCHI
JTOKJIa/10B.



PO®EPAT

T'TJIPAJIIBAT CBIPOBATAYHBIX BSAJIKOY, TOPBLIU IIEIITHIJAY,
B-IbIKJIIAJIDKCTPBIH, KJIATPATDI HBbIKJIAIOKCTPBIHA 3
[TEITTBITAMI, TOPMAI'PABIMETPBIA, APTAHAJIEIITBIYHBIA
VIIACHIBACIII, AHTBIAKCIJAHTHAS AKTBIYHACIIb

Mbsta pabdoThl — aTphIMaHHE KOMILIEKCAY YKIIOUSHHS [-IIBIKIaIIKCTPhIHA 3
NenThiaMi  ChIPOBATaYHBIX OSJIKOY Majlaka, alPHKa apraHaleNnThluHBIX 1
aHTBIAKCITAHTHBIX yJaclliBaclel KiaTparay.

AKTyaJIbHACHb NPAalbl 3BA3aHA 3 aTPbIMAHHEM KOMIUIEKCAY YKIFOUIHHS
IBIKIAIIKCTPhIHA 3 TMENThiAaMi Majaka SK KaMIIaHeHTa CHelbIsIi3aBaHbIX
npaayKTay XapyaBaHHs, BbI3HAUIHHEM apraHaJIeNThIYHBIX 1 OlsUlariyHa aKThIYHBIX
yJaciiBacuen Kiarparay.

AO'eKT nacjiejaBaHHsI — KOMIUIEKCHI YKJIIOUSHHS [3-IBIKIaJKCTPbIHA 3
NEeNThlIaMl  ChIpOBaTayHbBIX Osnkoy Manaka. IlpagMer paciaegaBaHHs —
apraHajenTbhIuHBISA 1 aHTBIAKCIAAHTHBIS YIaciiBacll KiarpaTay B-IbIKIaa3KCTpbIHA
3 rifgpani3aTam OsJIKOY MajJo4yHal ChIPOBATKI.

Panpikan-anHayasibl  OATOHLBIAT —MNENTbIAAY MajllOYHaidl  ChIPOBATKl 1
KJatparay [-UbIKJIAIdKCTPhIHA 3 TENThbiAaMl BbI3HAYaHbl 3 MPBIMSHEHHEM
(dayapeIMETpbIYHAra Metaaa. Y TBApIHHE KOMILUIEKCAY YKIIIOUAHHS MalBepKaHa
JAA3€HbIMI1 TOpMAarpaBIMETpbIYHAra aHali3a.

[TaBoayie mpaBen3eHBIX AaclieNaBaHHSY aTpbIMaHbl HOBBISI JAaJA3eHbIs a0
aHTBIAKCITAHTHBIX YJacliBacUsIX KiaTpaTtay P-IBIKIaAdKCTphIHA 3 TiApalizaTam
ChIpOBAaTaYHbIX  OANKOY  Majlaka,  yIUIBIBE  KOMIUIEKCAyTBapdHHA  Ha
TIpMacTaOUIbHACIh MEenThIAAY . Ycranoynena 3HIKDHHE TOPBIYBI
DKCIIEPBIMEHTAIBHBIX ~ y30pay kommuiekcay Ha 20-70% 1 ¥3pacranHe
aHTBIpabIKaNbHA akThiyHaci ¥ 1,3-1,6 pasel ¥ mapayHaHHI 3 3BIXOAHBIM
rigpamizatam. [Ipbl maBEIIPHHI TAOMIIEPATYpPHl KOMITIeKcayTBapIHHs 3 25 na 50 °C
Jacsarajacss  IaBeJlYdHHE aHThlakcianTHara  a¢ekra 1 HaJISAIIIDHHE
apraHajenTbhluyHbIX yiacliBacueid ys3opay. Ila BbeIHIKax TIpMarpaBIMETpbIUHAra
aHajiza TalBep/PKaHa YTBaApIHHE KOMIUIEKCAY VYKIIOUAIHHS 1 YCTaHOYJIeHa
NaBeJIlyY’IHHE TIpMacTallIbHACII NENThIIay y CKIIa/13€ KiaTparay.

CTpykrypa ablJioMHali padotbl. JlpiruioMHas paboTa ckiajgaenua 3
YBSII3EHHS, 3 yacTak (AKis YKIIOYaolb ariisjl JiTaparyphl, alliCAaHHE MaTIphisiay 1
MeTanay  JaciielaBaHHSY, BBIHIKI ~ JKCIEpbIMEHTAJIbHAl  pabOThl 1  IX
aOMepKaBaHHE), 3aKJIIOYIHHS, CITlica BbIKApbICTaHBIX KpbIHI (52 HaliMeHHI Ha
4 crapoHkax), TnpblkiagaHHe Ha 4 craponHkax. Pabora Bbikiag3eHa Ha
47 crapoHkax, 3Mdiryae 13 mamonkay Ha 9 crapoHkax 1 / Tabuil Ha / CTapOHKaXx.
[1a BeIHIKAX gaciegaBaHHsY amyOJikaBaHbl 1 TH31CHI JaKiaaay.



RESUME

WHEY  PROTEIN HYDROLYSATES, BITTER PEPTIDES,
B-CYCLODEXTRIN, CYCLODEXTRIN CLATHRATES WITH PEPTIDES,
THERMOGRAVIMETRY, ORGANOLEPTIC PROPERTIES, ANTIOXIDANT
ACTIVITY

Aim of research is obtaining of inclusion complexes of B-cyclodextrin with
peptides of whey proteins, evaluation of organoleptic and antioxidant properties of
clathrates.

Relevance of the work is associated with obtaining inclusion complexes of
B-cyclodextrin  with milk peptides as a component of specialized food,
determination of organoleptic and biologically active properties of clathrates.

The object of the study — inclusion complexes of cyclodextrin with
peptides of whey proteins. Subject of research — organoleptic and antioxidant
properties of B-cyclodextrin clathrates with whey protein hydrolysate.

The radical reducing potential of whey peptides and p-cyclodextrin
clathrates with peptides was identified using fluorimetric method. The formation of
inclusion complexes was confirmed by thermogravimetric analysis.

According to researches new information on antioxidant properties of
B-cyclodextrin clathrates with hydrolysate of whey proteins and also influence of
complex formation on thermal stability of peptides was received. The bitterness
decrease of experimental complexes by 20-70 % and the increase of antiradical
activity by 1,3-1,6 times in comparison with initial hydrolysate were established.
When the complexation temperature was increased from 25 to 50 °C, the increase
in antioxidant effect and improvement in organoleptic properties of samples were
achieved. Based on results of thermogravimetric analysis the formation of
inclusion complexes was confirmed and the increase in thermal stability of
peptides in the composition of clathrates was established.

The structure of the diploma thesis. The diploma thesis consists of
an introduction, 3 chapters (including a review of the literature, a description of
materials and methods of research, the results of work and discussion), conclusion,
list of references (52 items on 4 pages), application on 4 pages. The work is
presented on 47 pages, contains 13 figures on 9 pages and 7 tables on 7 pages.
According to the research 1 thesis of reports was published.



