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AHOTAIIS

boukapes C.B. TexHonoriss OITKOBO-)KUPOBOI CyMIIIl MiJABHUIIEHOI XapyoBOi
IIHHOCT1 CIelianbHoro mpusHaueHHs. — Kpamidikamiiina HaykoBa mpalsd Ha IMpaBax
PYKOTIHCY.

Jucepramiss Ha 3700yTTS HAYKOBOTO CTYNEHS KaHAWIATa TEXHIYHUX HAYK
(mokTopa dinocodii) 3a crnemianpHIcTIO 05.18.06 «TexHomoris xupiB, epipHUX Macen 1
nap@yMepHO-KOCMETHYHUX TpoaykTiBy (18 — BupoOHHITBO Ta TEXHOJIOTII). —
HarionanpHuil TEXHIYHUN YHIBEpCUTET «XAapKIBCHKUM MMOMITEXHIYHUNA 1HCTUTYT»,

MiHicTepcTBa OCBITH 1 HAyKu YKpaiHnu, Xapkis, 2019.

JucepTailito NpUCBSIUEHO HAYKOBOMY OOIPYHTYBAHHIO Ta PO3pOOIll TEXHOJOTIi
OUIKOBO-)KUPOBUX CYMIIIEH MIABUIIEHOI Xap4yOBOi I[IHHOCTI. AKTYallbHICTb TEMH
JNOCTIPKEHHsI TIOB’A3aHa 3 THUM, 1[0 JOTENep NPaKTUYHO HEMAa€ BITUM3HIHUX
CHeIliaTi30BaHuX TPOJYKTIB, 30KpeMa i XapuyBaHHA CIOPTCMeEHiB. Bimomo, mio
HaNOUIbII BaXKJIMBUMHU HYTPIEHTAMU U1l BITHOBJIEHHS OpraHi3My CIOPTCMEHA € OLIKH 3
MEBHUM CITIBBIIHOIICHHSIM aMIHOKHUCIIOT, mojiHeHacuyeHi xupHi kuciotu (ITHXK)
®-3 rpymnu, BITaMIHA Ta MIHEPaJIbHI PEYOBUHHU, SIKI B HEJOCTATHIM KUIBKOCTI MPUCYTHI
B TpaJWLIAHUX XapyoBUX MpoAyKTaXx. TOMy 4YacTo CHOPTCMEHM 3MYIIEHI B)XXHUBATHU
pI3HOMAaHITHI O0I10JIOTIYHO AaKTHUBHI JOOABKH, IO TO3UIIOHYIOThCS SIK CIIOPTUBHE
XapuyBaHHSA, HOpMaTHMBHa 0a3a sKuX B YKpaiHi BiAcyTHS. CTBOpPEHHS HOBITHIX
O1IKOBO-)KUPOBUX MPOAYKTIB Ha HAyKOBO OOIPDYHTOBaHIA OCHOBI 30araTtuTh paiioH
Xap4yyBaHHS CIOPTCMEHIB, 110, B CBOIO Yepry, MO3WTUBHO BIUIMHE HA TOBHOIIHHE
TPEHYBaHHS Ta MOKpPAILEHHS CIIOPTUBHUX pe3yibTaTiB. [lepcreKTHBHOIO CHPOBUHHOIO
0a3010 AN O3HAYEHUX TMPOAYKTIB, SIKi € KOHIIEHTPOBAHUM J[KEPEIOM TOKHBHHUX
pPEUOBUH, 30KpeMa, HE3aMIHHUX HYTpPIEHTIB, € OJjiiiHe HaciHHs. Po3poOka HaykoBO
OOIPYHTOBAHOI TEXHOJIOT1i OIKOBO-)KMPOBUX CyMIIIEH MiABHUILIEHOI Xap4yoBOi IIHHOCTI
JUTSL XapuyBaHHS CIIOPTCMEHIB € aKTyaJIbHUM HayKOBUM 3aBIaHHSIM, SIKE€ BUPIIIYETHCS B

TUCePTAaIliitHIlA POOOT.



AKTyaJIbHICTh TEMH Ta BaromicTh pe3yJbTaTiB JUCepTaliiiHoi poboTH
HIATBEP/HKYETHCS THM, 110 BOHA BHKOHYBAaJach 3TIIHO IUIaHY MPOBEICHHS HAyKOBO-
JOCIITHUX poOIT YKpaiHCHKOrO HAyKOBO-AOCHIAHOTO IHCTUTYTY OJIIM Ta KUPIB
(M. XapkiB) y paMKax IEp>KOIOKETHUX HayKoBO-mociuigHux podit HAAH VYkpainu:
«Po3poOka OLTKOBO-)KMPOBOI OCHOBU JIJIsl PAlliOHANIBHOTO Xap4yyBaHHS CIOPTCMEHIBY
(JIP Ne 0117U002374) ta «Po3pobka crocoOy iHaKTHBallli 1HT1OITOpIB IpOTeiHA3 B
O1IKOBO-KMPOBI OCHOBI ISl pauioHanbHoro xapuyBaHHs» (P Ne 0116U000178), ne
3100yBau OyB BIANOBIJaJIbHIM BUKOHABIIEM OKPEMHUX €TariB poOOTH.

[IpakTiune 3Ha4YeHHS POOOTH YIS ONIMHOXKMPOBOI MPOMHUCIOBOCTI TOJSITAaE B
OOTpYHTYBaHHI palllOHAJLHOTO CIIBBIIHOIIEHHS KOMIIOHEHTIB O1JIKOBO-KMPOBOIi
cyMini (HaCiHHS JIbOHY, KYHXKYTY, COHSIIITHMKA Ta KYKYpPYA3SHO1 OJIii) 1Jisi Xap4uyBaHHs
CIOPTCMEHIB, fKE€ € €(EeKTUBHUM 3a BMICTOM HE3aMIHHUX aMIHOKHCJIOT 3
pPO3TaTy’)KeHUM JIAHIIOTOM (JICWIIMHOM, 130JICHIIMHOM, BalliHOM) Ta TPHUOTO(AHOM,
makcumanbHo 30araderHe [IHXK -3 rpynu Ta pOCIMHHMMHM aHTHOKCHIAHTAMH,
BU3HAYECHHI TEXHOJOTTYHUX YMOB il 00pOOKM HaJIBUCOKOYACTOTHUM BUIIPOMIHIOBAHHIM
JUTst 301IBIIIEHHS] Xap4OBOi IHHOCTI; OOTPYHTYBaHH1 PEENTYpP KPEMOBUX I[yKEPOK THITY
«Tprodenb» 1 IIOKOJAIHOI MacTH, 30arayeHuX OUIKOBO-)KUPOBOIO  CYMILIIIIO.
Po3pobrmeno  Ta  y3romkeHO  TWpOeKT  TexHiuAmx  ymoB: 1Y VY 10.86.1 -
02071180.001:2018 «binkoBo-kUpPOBI cyMilnl 3 oOJiHOTO HaciHHA». [IpoBeneHo
anpoOaiito BUPOOHMIITBA OITKOBO-)KMPOBOI CyMIIl 3 HACIHHS JIbOHY, KYHXYTY,
COHAIIHUKA Ta paiHOBaHOI J€30/10pOBaHOI KYKYPYA3SHOI OJii, a TaKOX IIOKOJaJHOI
nacTv, 30arayeHoi OUIKOBO-)KHPOBOIO  CYMIIIIIIO, B TMPOMHUCIOBUX yMOBax
TOB «Beretyc» (M. XapkiB). Pe3ynbTaTu qucepTaiiifHUX TOCTiIXEHb BIPOBAKEHO B
HaBUYaJIbHUH TIporiec kadeapu opraniyHoro cuHTe3y 1 HaHoTexHomorid HTY «XIT» mif
4yac BUKJIAJAHHS JTUCIHUIUIIH «XIMI4HI TEXHOJIOT1T XapuoBUX J100aBOK Ta KOCMETHYHHX
3ac00iB», «P0o3po0OKka KOMIIEKCHUX Xap4OBHUX JO00ABOK» Ta «3aCTOCYBaHHS XapuOBHUX
100aBOK», B KYpCOBOMY Ta JUIUIOMHOMY MPOEKTYBaHHI, a TAKOXK Y HAyKOBO-IOCIIITHIN

poOOTI CTYICHTIB.



Y nucepramiiiHii poOOTI BIEpIIe OJIEpKAHO HOBI HAyKOB1 JaHl II0JI0
OCOONMMBOCTEM  CKJIaxy JKMUPHUX  KHUCIOT, CTEPUHOBOI  (pakiii, KOMILIEKCY
AHTUOKCUJAHTIB, aMIHOKUCIOT OLIKIB Ta COPTOBUX OCOOJMBOCTEH 1O HAKOIMMYEHHS
KCEHOO10THKIB HACIHHS JOCTIIKEHUX ONIMHUX KYJIbTYp, aJalTOBAHUX J0 BUPOITYBaHHS
B YKpaiHi; HAyKOBO OOTPYHTOBAHO CKJIAJ O1IKOBO-)XKHPOBOI CyMilli (HaCiHHS JIbOHY,
KYH)XXYTY, COHSILIHMKA Ta KyKypyA3sSHOI OJili) CHEeLialdbHOIO NPU3HAYECHHS, SKa €
€(EKTHUBHOIO 33 BMICTOM €CCEHLIANbHUX KUPHUX KHUCIIOT, HE3aMIHHUX aMIHOKHUCIIOT Ta
POCIMHHUX  aHTUOKCHJAHTIB,  E€KCHEPUMEHTaJIbHO  BHU3HAYEHO Yy  BUIVIAML
anpOKCUMAIIMHUX MOJEJEH 3aJIeKHICTh MEePIoAy 1HAYKIlT OKUCHEHHS JIIMiAiB OLTKOBO-
YKUPOBOI CyMIillll B1JT BMICTY C€3aMOJIy, C€3aMOJIIHY, O-JTIHOJEHOBOI KUPHOI KHCIOTH Ta
MacoBOi YaCTKH BOJIOTH.

VY auceprauiiiHiii poOOTI HaOyJO0 MONAJIBIIOTO0 PO3BUTKY EKCIIEPUMEHTAJIbHE
OOTpYHTYBaHHSI BUCOKOI Xap4yOBOi IIHHOCTI HACIHHS OJIMHUX KYJbTYp — COHSIIIHHKA,
JbOHY Ta KYHXYTY HE TUIbKH SK JDKEepela €CEHLIAJbHUX >KMPHUX KHUCIOT, ane i
HE3aMIHHUX AaMIHOKUCJIOT — JIEWLUHHY, 130JIEMIIMHY 1 BalllHy; 3aCTOCYBaHHS
HA/JBUCOKOYACTOTHOIO BHUIIPOMIHIOBAHHSI Ta 3BOJIOKEHHS OJNIMHOI CHpPOBUHM IJIf
3HM)KEHHSI aKTUBHOCTI 1HTIOITOPIB MPOTEONITUYHUX (EpPMEHTIB 1 3OLIbIICHHS
3aCBOIOBAHOCTI KOMITOHEHTIB O1LIKOBO-KUPOBOI CYMIILII.

KoMrmonentamu O1IKOBO-)KUPOBOI CyMillll 0OpaHO MiACYIIIEHE HACIHHS JIHOHY,
KYHXYTY Ta COHsIIHMKA. BuOip oOrpyHTOBAHO THUM, 1110 HACIHHS LUX OJIMHUX KYJIbTYp
MOKMA 1€ HE MICTUTh MOJM(PIKOBAHMX TEHIB 1 MOXE CTaTH JDKEPEIoOM OiIKiB
pocimHHOTO ToxomkeHHs, ecceHmianpbHuX ITHXXK, MikpoemeMeHTIB, a TakoX HU3KH
IIHHUX CIIONYK, SIKI TOTPiOHI IJisi 30pOB’sl CHOPTCMEHIB. JlOCHIKEHO 3arajibHUN
XIMIYHUW CKJIaJ, >KUPHOKUCIOTHMM CKJIAJ, CKJIaJ CTEPHUHOBOiI 1 TOKO(MEpOIbHOI
¢dpaxuiif, aMiHOKMCJIOTHUHM, BITAMIHHUIM Ta MIHEpaJbHUN CKJIaJ HACIHHA JIbOHY (COpTH
[liBnenna niu, Kisika, Cummnarik), kKyHwxyTy (coptu Inmona, Kamer, Bosipun) ta
COHSIITHUKA (KOHIUTEPCHhKI copTu Jlakomka, Anma3z, 3amopi3bkuil KOHIUTEPCHKUI),
aJaliTOBaHUX /0 BUPOLIYBaHHA B VYKpaiHi. HaciHHA 5bOHY XapakTepu3yeTbcs

HAalOUTBIIMM  BMICTOM  O-JTIHOJEHOBOI KHUCIOTH. KyH)XXyTHE HaCiHHS MICTHUTh



aHTUOKCUZAHTH  ce3amoil 1 Tokodepomu. Ce3amMon  34aTeH  MOCUIIOBATH
AHTHOKHCHIOBAJIbHY MiI0 TOKO(EpONiB B OJfAX, a TOMY TaKhi KOMIUIEKC MOXHa
NPOMOHYBATH [IJIi BUKOPHUCTAHHS $K AHTUOKCHUJIAHTY B JKMPOBUX MPOAYKTAX JUJIs
CIIOPTCMEHIB. B CBOIO uepry, COHSIIHUKOBE HACIHHS MICTUTh 3HAYHY KUIBKICTh
TokodepoiniB. O6paHe oJiliHe HACIHHS TaKOX MICTUTH (DITOCTEPUHH, AKI MAIOTh HU3KY
JIKYBaJIbHO-TIPO(MUIAKTUYHUX BIACTUBOCTEH, 30KpeMa 3HUXKYIOTh PIBEHb 3arajibHOTO
xoJiecTepuHy B opradizMmi. CupoBuHa Oarata Ha aMIHOKHCJIOTH JICHIIMH, 130JIEHIIMH,
BaJIiH, sIKI € HE3aMIHHUM MatepiajioM JJisi MOOYI0BU M’SI30BOT TKAHUHU Ta MPUHMAIOTh
y4acTh y mporiecax ii aHa®omi3My i BifHOBIIeHHS. Came 111 aMIHOKHUCIJIOTH B TUIa3Mi
KpPOBI JIIOJUHU KOHKYPYIOTh 3 aMIHOKHCJIOTOIO TpunTodaH, 10 BU3HAYAE IIBUJIKICThH
NPOHUKHEHHS TpunTtodaHy B MO30K 1 3HIDKEHHS MOTOPHOI aKTUBHOCTI Ta
npare3 aTHOCT1, TOOTO BUHMKHEHHS BTOMH. HaciHHS OMMHUX KyJIbTYyp OOpaHUX COPTIB
MICTUTh 3HAYHY KUIbKICTH BiTamiHiB Tpynu B Ta Bitaminy E. IIpoananizoBano
3JIaTHICTH OJIIWHOTO HACIHHS OOpaHMX COPTIB II0JI0 HAKOMUYEHHS TOKCUYHUX PEYOBHH,
a caMe Ba)XKHMX MeETajJiB Ta HITpariB. Pe3ynpTaTu OOCHIKEHb CBIAYATH MPO TE€, LIO
KUTBKICTh COJICH BaXKKMX METAJIIB — MiJIi, IIMHKY, CBHHITIO Ta KaJMiI0, a TAKOX 1 HITpaTiB
B ycix coprax 3HauyHO MeHma 3a ['JIK. B pe3ynbpTaTi aHanmizy OTpHMMaHUX JIaHUX SIK
CUPOBHHY J/JIi BHPOOHMIITBA OUIKOBO-KMPOBOi CyMilll OOpaHO HACTyHHI COPTH
oniHoro HaciuHg: [liBgenHa Hiv (7160H), InoHa (KyHXyT), JJakoMKa (COHSIIIHUK).
HaykoBo 0OrpyHTOBaHO CKjaj OLTKOBO-KHUPOBOI CyMIlIl MiJABUIIEHOI XapuoBOl
I[IHHOCTI CHeIialbHOTO TpU3HAUeHHsA: HaciHHS JhoHY — 51,00+ 2,55 %; nHaciuus
kyHxyty — 21,25+1,06 %; wnaciHHs consmuuka — 12,75+ 0,63 %, padinoBana
ne3oiopoBana Kykypyazsina oiist — 15,00 = 0,75 %. Bwmict xupy B cyMillll CTAaHOBUTH
55,92 +£2,80 %, Bmict Oinky — 17,50+ 0,88 %. ChiBBinHOIIEHHS JiHOJEBOI Ta
OL-JIIHOJICHOBO1 JKMPHUX KHCIIOT y CyMilI CTaHOBUTH Oym3bko 1,2 @ 1,0; a He3amiHHI
aMIHOKUCIIOTH 3 PO3TATy>KCHHM JIAQHI[IOTOM 3HAXOASThCS B  CINIBBIIHOIICHHI
JICHIIMH | 130JICHIIMH : BaJiH, SKe JopiBHIoe Omu3bko 2,0:1,2:1,4. BuzHaueHo
OpPraHoJIENITUYHI, (PI3UKO-XIMIYHI Ta TEXHOJIOT1YH1 MOKA3HUKHU SIKOCT1 O1LIIKOBO-KUPOBOI

cywmimni. Po3paxoBaHO 3alieKHICTh NEPIOay I1HAYKIII OKHCHEHHS JMiAiB O1JKOBO-



JKHPOBO1 CyMIIlll B 3aKpHUTIiH Tapl BiJ TeMmmeparypu 30epiranHs. BcraHoBieHo, 110
nepiof 1HAYKIIi OKHCHEHHS JIMiAiB OUIKOBO-KUpOBOi cymimi 3a 8542 °C mpu
3alpOIOHOBAHOMY  CITIBBIJIHOIIEHHI ~ KOMIIOHEHTIB  3HaXOJAUThCA B  IHTEpBai
175-195 xB., mo mnepeBuirye mpubauzHo B 2,7 —3,0 pasu— mnepiox IHIYKIT
OKHCHEHHS JUISSHOTO HAaCiHHS K HaWOUIbII TepMOJaOUIBHOTO KOMIIOHEHTY Ta
npubmu3Ho B 1,3-1,4 pazu mnepioa 1HAYKIIi COHAIIHUKOBOrOo HaciHHA. OKHUCHY
CTaOUIBbHICTh OUIKOBO-XMPOBOi CyMIIIl TapaHTye Te, IO MPU BHUTOTOBIIEHHI il
BUKOPHCTAHO KOMITOHEHTH, 1110 HE MiaBajIucs TpUBaAIiil TemneparypHiit o0poOii. Ase
NPUCYTHICTh B CKJIaJ1 OJIMHOrO HACIHHA IHTIOITOPIB MNPOTEONITUYHUX (DEPMEHTIB
3HM)KYIOTh 3aCBOEHHSI O1JIKa OpraHi3MOM Ta ICTOTHO OOMEXKYIOTh HOro 3aCTOCYBAHHS B
XapyoBid MPOMUCIOBOCTI. Y 3B’SI3KYy 3 IIUM PO3POOJICHO TEXHOJIOTIYHE PIIICHHS 1010
3HM)KEHHSI aKTHBHOCTI 1HTIOITOpPIB MPOTEONITHYHUX (PEPMEHTIB OJIHHOI CHPOBUHU
O1IKOBO-KMPOBOI CyMIIll IS MAaKCHUMaJIbHO MOXJIMBOTO 30LIbIICHHS i1 XapyoBOi
I[IHHOCTI, fKE€ ToJArae B 1i 3BOJIOXKEHHI Ta OOpoOIll HAJABUCOKOYACTOTHUM
BunpomiHtoBaHHsM (v = 2450 MI'1). ExcrnepuMeHTanbHO BCTAHOBJIEHO pallioHaIbHI
YMOBHU OOpOOKH OJIIHHOT CUPOBHWHHM: 3BOJIOKEHHS 10 BMicTy Bosoru 11 —13 % 1 4ac
0OpoOKM HAJIBHCOKOYACTOTHMM BHmMpoMiHIOBaHHAM 210 —260c¢, mo 103BOJUTH
MIJBUIUTH O10JIOTIYHY HIHHICTH CYMIIIi, a caMme 30UIBIINUTH CTYMIHb PO3IICTIIICHHS 1
3aCBOIOBAHOCTI OUIKIB y IIJTYHKOBO-KHUIIIKOBOMY TPAKTI.

3anpornoHOBaHO TEXHOJOTIYHY CXeMy BHpPOOHHUITBA OLIKOBO-KUPOBOI CyMIIIi
MIJBUIIICHOT XapyoBOi I[IHHOCTI HAa OCHOBI OJIWHOI CHPOBHHH, pPO3pPOOJIEHO Ta
y3roJI’KEHO MpoeKT TexHiyHux ymoB TVY. V. 10.86.1 — 02071180.001:2018 na 6inkoBo-
KUPOBI CyMIIlll 3 OJIIHHOTO HACIHHSL.

HaykoBo 0OrpyHTOBaHO peLENTypH >KMUPOBMICHHX KOHJIUTEPCHKUX BHUPOOIB —
KPEMOBOI1 ITyKEPKOBO1 MacH JIJIs BUPOOHMIITBA I[yKEPOK TUITY «TpIO(desiby 1 MOKoIaTHOT
nacT 3 AofaBaHHAM 15 % O1IKOBO-)XKMPOBOI CyMIIlll MiJABHUILIEHOI Xap4OBOi LIIHHOCTI.
ExcniepuMeHTanbsHO JOBEACHO, 110 MEPIOAM IHIYKIII IIYKEPKOBOiI Macu 1 HIOKOJIaHOI
MacTH 3allpOIIOHOBAHOTO CKJIATy MEPEBUIIYIOTh KOHTPOJIbHI MOKa3HUKU HA 44 1 55 %

BiAMOBIAHO. JIJIS BU3HAYEHHS BIUIMBY OLIKOBO-)KMPOBOI CyMIIlll Ha CIIOXKHBYI



BJIACTUBOCTI KOHAMTEPCHKUX BUPOOIB MPOBEACHO OPraHOJIEITUYHY OIIHKY JIOCTIIHUX
3pa3KkiB, Ha 0a3i AKOi BUSBJICHO, III0 BUKOPUCTAHHS O1JIKOBO-KMPOBOI CyMIIlll B CKIIai
KPEMOBHUX I[YKEpPKOBUX Mac 1 IIOKOJAJHOI MacTW BIUIMBA€ Ha Taki OPraHOJENTHYHI
MOKA3HUKHU SK CMaK 1 apoMmaT, sIKi y JOCHIJHUX 3pa3KiB BHILE, HDK Y KOHTPOJIbHUX.
30kpemMa, B JOCHIIHUX 3pa3KaX KOHIUTEPCHKUX BUPOOIB MPOSBISETHCS XapaKTEpPHUN
MIKAaHTHUMA TOPIXOBUM apoMaT 1 CMak; JIOBIIIE 30€pIrae€ThCs BIAUYTTS «HATTOBHEHOCTI» Y
poti («mouth-feeling»). Ilomambie 30iLMbHICHHS BMicTy cyMimi — moHan 15% —
OPUBOJUTH /0 MOSIBU OOPOLIHUCTOIO MPUCMAKy 1 XapaKTEpHOrO apoMaTy JUISTHOTO
HaclHHA. Buxoasum 3 pe3ynbTaTiB OpPraHOJENTUYHOI OIIHKH, OOpaHO e(EeKTUBHY
KOHLIEHTpALi}0 O1JIKOBO-)KUPOBOI CyMillll B KOHAMTEPChKUX BHUpoOax Ha piBHI 15 %.
PesynpTaTi Bu3HaueHHS (13MKO-XIMIYHUX MOKA3HHUKIB SIKOCTI KOHAUTEPCHKUX BUPOOIB
CBIYaTh, 110 MPHU JOJIABAHHI B KPEMOBY KOH(ETHY Macy 1 IIOKoJaaHy macty 15 %
O1IKOBO-)KUPOBOi CyMiIlli 3MiHa MacoBOi YaCTKM BOJIOTM Ta MAacOBOi YaCTKH >KUPY
BII0OYBA€THCS B paMKax HOPMOBAHHUX BEJIMYHMH. 3HUKEHHS BMICTY 3arajbHOrO IIyKpy He
BIUIUBA€ HA OPraHOJICNTUYHI BJIACTUBOCTI KOHJIUTEPCHKUX BHUPOOIB, aje 3HUXKYE
co0iBapTicTh MpoayKilii. Po3po6iieHi MpoIyKTH MOPIBHSHO 3 KOHTPOJIEM MArOTh BHUIIIN
BMICT HE3aMIHHUX aMIHOKUCIIOT, 3MIHIOEThCA iX JIMIAHUN CKJIaJ — 3HAYHOK MipOIO
3poctae BMmicT [THXKK ®-3 rpynu. ¥V cknaai po3poOieHUX KOHAUTEPCHKUX BHPOOIB
TaKOX MPHUCYTHS 3HAYHA KUIbKICTh XapuyOBUX BOJIOKOH — HYTPIEHTY, SIKMM MPUCKOPIOE
BIIUYTTS HACUYEHHS, a TaKoX € QakropoM (HOpMYBaHHS HOPMAIbHOI KHUIIKOBOI
MIKpOhIOpH 1 TOTIEPEHIKEHHS 0KUPIHHSL.

Knrouosi crnosa: 611K0OBO-)KUPOBA CYMIIII T1BUIIEHOT XapuoBOi I[IHHOCTI, OJiiTHE
HACiHHS, TIOJIHEHACUYEH1 J>KUPHI KHCJIOTH, HE3aMiHHI aMIHOKHCJIOTH, Ce3aMoJl,

CEe3aMOJTiH.
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ANNOTATION

Bochkarev S.V. Technology of protein-fat mixture with increased nutritional
value for special purpose. — Qualifying scientific work at the manuscript.

The dissertation for obtaining the scientific degree of candidate of technical
sciences (PhD.) in the specialty 05.18.06 — technology of fats, essential oils and
perfumery and cosmetic products. — National Technical University «Kharkov
Polytechnic Institute», Ministry of Education and Science of Ukraine, Kharkiv, 2019.

The dissertation is devoted to scientific substantiation and development of the
technology of protein-fat mixtures of increased nutritional value. The relevance of the
research topic is related to the fact that up to now there are practically no domestic
specialized products in particular for nutrition of sportsmen. It is known that the most
important nutrients for the recovery of the athlete's organism are proteins with a certain
ratio of amino acids, polyunsaturated fatty acids (PUFA)
®-3 groups, vitamins and minerals that are present in insufficient amounts in traditional
foods. Therefore, athletes are often forced to take various dietary supplements, which
are positioned as sports nutrition, and there is no regulatory framework for these
products in Ukraine. Creating the newest protein-fat products on a scientifically based
basis will enrich the diet of athletes, which, in turn, will positively affect the full-
fledged training and improved athletic performance. Oilseeds are a promising raw
material base for these products, which are a concentrated source of nutrients, in
particular, essential nutrients. The development of scientifically based technology of
protein-fat mixtures of increased nutritional value for sportsmen is a relevant scientific
task, which is solved in the dissertation.

Relevancy of a subject and significance of dissertation is confirmed by the fact
that it has been carried out according to the plan of researches of the Ukrainian research
institute of oils and fats (Kharkiv) within the state budgetary research of NAAS of

Ukraine: «Development of a protein-fat base for rational nutrition of athletes»
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(RW Ne 01170U002374) and «Development of a method for inactivating proteinase
inhibitors in a protein-fat base for a balanced nutrition» (RW Ne 0116U000178), where
the applicant was an executive of separate stages of work..

Practical value of work for the oil and fat industry consists in justify the rational
ratio of the components of the protein-fat mixture (flax, sesame, sunflower and corn oil)
for nutrition of athletes, which is effective for essential amino acids with branched chain
(leucine, isoleucine, valine) and tryptophan, the most enriched with PUFA ®-3 groups
and plant antioxidants; in determining the technological conditions of its processing by
microwave radiation to increase the nutritional value; in substantiation of the recipes of
«truffle» cream candies and chocolate paste enriched with protein-fat mixture. The draft
technical specification TU U 10.86.1 — 02071180.001:2018 «Protein-fat mixtures from
oilseeds» was developed and agreed. Approbation of the production of protein-fat
mixture from flax seeds, sesame, sunflower and refined deodorized corn oil, as well as
chocolate paste, enriched with protein-fat mixture, was conducted in industrial
conditions of Vegetus LLC (Kharkiv). Results of dissertation researches were
introduced in educational process of organic synthesis and nanotechnologies department
of NTU «KPI» when teaching disciplines «Chemical technologies of food additives and
cosmeticsy», «Development of complex food additives» and «Use of food additivesy, in
course and degree design, as well as in a students research work.

For the first time, new scientific data on the composition of fatty acids, sterol
fraction, antioxidant complex, amino acid composition and varietal characteristics to the
accumulation xenobiotics in oilseeds adapted for cultivation in Ukraine has been
obtained; scientifically based composition of protein-fat mixture for special purposes
(flax seeds, sesame, sunflower and corn oil), which is effective relative to the content of
essential fatty acids, essential amino acids and plant antioxidants; the dependence of the
induction period of lipid oxidation of the protein-fat mixture on the content of sesamol,
sesamolin, a-linolenic fatty acid and the mass fraction of moisture in the form of
approximation models was experimentally determined.

The experimental substantiation of the high nutritional value of oilseeds —

sunflower, flax, and sesame, — not only as sources of essential fatty acids, but also
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essential amino acids — leucine, isoleucine, and valine, — received further development;
the use of microwave radiation and wetting oilseeds to reduce the activity of inhibitors
of proteolytic enzymes and increase the digestibility of the components of the protein-
fat mixture were received further development in the thesis.

The dried flax, sesame and sunflower seeds were selected as components of the
protein-fat mixture. The choice is justified by the fact that the seeds of these oilseeds
still do not contain modified genes and can become a source of plant-derived proteins,
essential PUFAs, trace elements, as well as a number of valuable compounds necessary
for the health of athletes. The overall chemical composition, fatty acid composition,
composition of sterol and tocopherol fractions, amino acid, vitamin and mineral
composition of flax seeds (Southern Night, Civica, Sympatik), sesame (llona, Cadet,
Boyarin) and sunflower varieties (confectionery varieties Lakomka, Almaz, Zaporizkyi
kondyterskyi), adapted to growing in Ukraine, were investigated Flax seeds are
characterized by the highest content of a-linolenic acid. Sesame seed contains
antioxidants sesamol and tocopherols. Sesamol is able to enhance the antioxidant effect
of tocopherols in oils, so this complex can be offered for use as an antioxidant in fatty
products for athletes. In turn, sunflower seeds contain significant amounts of
tocopherols. Selected oilseeds also contain phytosterols, which have a number of
therapeutic and prophylactic properties, in particular, reduce the level of total
cholesterol in the body. Raw materials are rich in amino acids (leucine, isoleucine,
valine), which are indispensable materials for building muscle tissue and are involved in
the processes of its anabolism and recovery. It is these amino acids in human blood
plasma that compete with tryptophan amino acid, which determines the rate of
tryptophan penetration into the brain and the decrease in physical activity and
efficiency, that is, the occurrence of fatigue. Seeds of oilseeds of selected varieties
contain significant amounts of B vitamins and E vitamin. The ability of oilseeds of
selected varieties of accumulation of toxic substances, namely heavy metals and nitrates
was analyzed. Research results indicate that the amount of salts of heavy metals —
copper, zinc, lead and cadmium, — as well as nitrates in all grades is much less than the

MPC. As a result of the analysis of the obtained data the following varieties of oilseeds



4

were selected as raw materials for the production of protein-fat mixture: Southern night
(flax), llona (sesame), Lakomka (sunflower).

The composition of protein-fat mixture of increased nutritional value of special
purpose was scientifically substantiated: flax seeds — 51.00 £+ 2.55 %; sesame seeds —
21.25 + 1.06 %; sunflower seeds — 12.75 + 0.63 %, refined deodorized corn oil —
15.00 £ 0.75 %. The fat content in the mixture is 55.92 + 2.80 %, the protein content
was 17.50 £ 0.88 %. The ratio of linoleic and a-linolenic fatty acids in the mixture was
about 1.2: 1.0; and the essential branched-chain amino acids (leucine: isoleucine:
valine) were in the 20:1.2:14 ratio. Organoleptic, physico-chemical and
technological quality control parameters of the protein-fat mixture were determined.
The dependence of the induction period of lipid oxidation of protein-fat mixture in a
closed container from storage temperature was calculated. It was established that the
induction period of lipid oxidation of protein-fat mixture with the proposed ratio of
components was in the range of 175-195 minutes at 85 + 2 °C, which was about 2.7—
3.0 times longer than the induction period of flaxseed component and about 1.3—
1.4 times — the induction period of sunflower seeds. The oxidative stability of the
protein-fat mixture was ensured by the fact that components, which were used in its
manufacture, had not been subjected to prolonged heat treatment. But the presence of
proteolytic enzymes inhibitors in the composition of oil seeds reduces the digestion of
protein by the body and significantly limits its use in the food industry. In this regard, a
technological solution to reduce the activity of proteolytic enzymes inhibitors of
oilseeds of protein-fat mixture to maximize its nutritional value has been developed.
This solution consists in its wetting and processing by microwave radiation
(v = 2450 MHz). Rational conditions of oilseeds processing (hydration to 11-13 %
moisture content and 210-260 s microwave radiation processing time) were
experimentally established. These conditions will increase the biological value of the
mixture, namely, increase the degree of cleavage and digestibility of proteins in the
gastrointestinal tract.

The technological scheme for the production of a protein-fat mixture of increased

nutritional value based on oilseeds was proposed, a draft technical specification
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TU U 10.86.1 — 02071180.001:2018 for protein-oil mixtures from oilseeds was
developed and agreed upon.

Recipes of fat-containing confectionery — cream candy mass for the production of
truffle-type sweets and chocolate paste with the addition of 15 % protein-fat mixture of
high nutritional value were scientifically substantiated. It was experimentally proved
that the induction periods of the candy mass and chocolate paste of the proposed
composition exceed the control values by 44 and 55 %, respectively. The organoleptic
evaluation of test samples was carried out to determine the effect of protein-fat mixture
on consumer properties of confectionery products. Based on its results it was
determined that the use of protein-fat mixture in cream candy masses and chocolate
paste influenced on such organoleptic indicators like taste and aroma that were higher
than in control samples. In particular, there were a characteristic savory nutty aroma and
taste, longer remains «mouth-feeling»in the prototypes of confectionery products. A
further increase in the content of the mixture — more than 15 % - leaded to the
appearance of a mealy taste and characteristic aroma of flaxseed. The effective
concentration of the protein-fat mixture in the confectionery products was chosen at the
level of 15 % based on the results of the organoleptic assessment The results of
determining the physico-chemical quality control parameters of confectionery indicated
that when 15% of the protein-fat mixture was added to a creamy candy mass and
chocolate paste, the change in the mass fraction of moisture and the mass fraction of fat
occurred within the framework of normalized values. Reducing the total sugar content
did not affect the organoleptic properties of confectionery, but reduced the cost of
production. The developed products have a higher content of essential amino acids
compared to the control, their lipid composition changes — the content of PUFAs of the
®-3 group increases significantly. As part of the developed confectionery products,
there is also a significant amount of dietary fiber — a nutrient that accelerates the feeling
of fullness, as well as a factor in the formation of normal intestinal microflora and the
obesity prevention.

Key words: protein-fat mixture of increased nutritional value, oilseeds,

polyunsaturated fatty acids, essential amino acids, sesamol, sesamolin.
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