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AHOTALIA

Jleeuyk  Ipuna  BojomumwupiBHa.  HaykoBO-MeTOMOJOTIYHI ~ OCHOBH
YIOCKOHAJCHHSA TEXHOXIMIYHOTO KOHTPOJIO CHPOBMHH 1 TOTOBOI MPOAYKINT

OJIIMHOXKUPOBUX BUpOOHUIITB. KBasi(ikaliiiiHa HaykoBa Ipalis Ha IIpaBax pyKOIUCY.

HucepTanis Ha 3100yTTS HAYKOBOTO CTYIIEHIO JOKTOpa TEXHIYHUX HAyK 3a
cnemianpHicTIO 05.18.06 — «TexHomoris xupiB, epipHUX Macen 1 naphymepHO-
KOCMETHYHUX TpoaykTiBy (18 — BupoOuumnTBo Ta TexHouorii).— HarioHnanbHui
TEXHIYHUN YHIBEPCUTET «XapKIBCHKUM TMOJITEXHIYHUNA I1HCTUTYT» MiHicTepcTBa
OCBITH 1 Hayku Ykpainu, Xapkis, 2018.

Jucepraniiiny poOOTy IPHUCBSIYEHO HAYKOBOMY OOTPYHTYBAHHIO 3aCTOCYBAHHS
CUCTEMHOTO  KOMIUIEKCHOTO  MIAXOJY UIOJO CTBOPEHHS CY4YaCHUX CXEM
TEXHOXIMIYHOTO KOHTPOJIO CHPOBHHHM 1 TOTOBOI HPOAYKIII OJIHHOKHAPOBHUX
BUPOOHUUTB 3 BUKOPHUCTAHHSM BHKJIIOYHO 1HCTPYMEHTAJIBHUX METOJIB aHAJI3Y:
ra3opiiuHHOI Xpomarorpadii, BUCOKOS(DEKTUBHOI piIMHHOI Xpomartorpadii, ra3oBoi
XPOMAaTO-MaCCIEKTPOCKOI1T, 30HATBHOTO KaMJISPHOTO eJIeKTpodope3y Ta iH.

VYkpaiHa € eKCnopTepoM pPOCIUHHUX OJi, OJNIMHUX KyJbTYp Ta
OJIIMHOKUPOBMICTUBHUX TMPOAYKTIB 1 B ymoBax CBitoBoi Opranizarii Toprismi
(COT) noBuHHa 3a0e3me4yBaTH KOHTPOJIb 32 MOKa3HUKaMU O0€3MeKH MPOAYKIIii, IKY
MOCTABJISIE HA CBITOBUM pUHOK. LI ymMoBa Moke OyTH BUKOHAHA JIMIIIE 32 HASIBHOCTI
CTBOPEHHSI CHCTEMHU KOHTPOJIIO BMICTY IIKIJIMBUX PEUOBUH HE TUILKU B CHPOBHHI Ta
rOTOBIN MPOYKINi, a i Ha BCIX CTa/isIX BUPOOHHUIITBA OJIIHA Ta OJIMHOKUPOBMICHUX
MIPOJTYKTIB.

Cnin  3a3HauuTH, 1O HA OJIMHOXHUPOBUX MIANPUEMCTBAX TMOBCIOJIU
3alpOBA/KY€ETHCSl CHCTEMa YTPABJIIHHS SIKICTIO Ta Oe3MeKor, sika 0a3yeTbcs Ha
NPUHIIMIAX MIXKHAPOJHUX CTAaHAAPTIB aHATI3y HeOe3MeUHUX (PaKTOPiB Ta KPUTUUHHUX
tTouok ynpasiiHHs («KHACCPy).

CydacHi TexHoJyorii mependavyarOTh HOBI  MIAXOAW JIO  MEPEPOOKH

YKUPOBMICTUBHOI CHUPOBHUHH, 3 SIBJIIIOTHCS YJOCKOHAJEHI KJIACHYHI Ta 1HHOBAI[INHI
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TEXHOJOT1] OMIMHOXHUPOBOTO KOMIUIEKCY YKpaiHH, IO CHOpUsS€ BUPOOHUIITBY
IIMPOKOTO CIEKTPY MOBHOILIHHUX BHUCOKOSKICHHX >XMPOBMICTHBHUX MPOAYKTIB
XapuyBaHHS K MIAMPUEMCTBAMHU Tally3l, TaK 1 MANPUEMCTBAMHU CYMDKHHMX TaTy3eit
Xap4uoBOT MPOMHUCIIOBOCTI.

OcTaHHIM 4acoM aKTyaJbHOIO cTajia rpobjaemMa 0e3neKr MoIIMEPHHX, 30KpemMa
nomietuientepedranatosux (IIET) makyBanpHux Matepiaiis. Ll matepianu MicTATh
miacTU(IKaTOp — HU3BKOMOJICKYJISIPHI (TaJIaTH, M0 XIMIYHO HE € 3B’S3aHUMU 3
OCHOBHHMM TMOJIMEPOM, TOMY TMOPIBHSIHO JETKO MITpyIOTh, 30KpeMa, 10 Oiii,
¢acosanoi y [IET-mnsmiky.

TakuMm 4YMHOM, TMEpENiK KOHTPOJIbOBAHUX 3a0pyIHIOBAYIB OJid, XKUPIB Ta
KUPOBMICHUX TMPOJAYKTIB TMOCTIHHO PO3UIUPIOETHCSA, II0 BUMAra€ IMOCTIHHOTO
YIOCKOHAJIEHH Ta PO3pPOOKM HOBUX METOMIB iX BHU3HAYeHHA. OUeBUAHO, IO
CTBOPEHHsSI €(EKTUBHOI CHUCTEMHU EKOJOTIYHOTO MOHITOPUHIY CTa€ BCE OLIBII
CKJIQJTHOIO 1 0araTornjaaHOBOIO HAYKOBO-TIPUKJIATHOIO 3a1a4€lO.

CxeMu  TEXHOXIMIYHOTO  KOHTPOJIIO  BITYM3HSHOTO  OJIMHOKHUPOBOIO
BUPOOHMIITBA BKJIIOYAIOTh: KOHTPOJb CHUPOBHHHM 1 MarepiajiB, KOHTPOJIb
TEXHOJIOTIYHOTO TMpolleca Ta KOHTPOJb TOTOBOI MpOAyKIii. Brepiie BoHM Oynu
CTBOpEHI y 60-X pokax MHUHYJOTO CTOJITTS, eperiisinyTi y nepiog 1970-1971, ay
TEMEPIHIA Yac € TPEeporaTUBOI0 TEXHOJIOTIYHMX PErJIAMEHTIB TUIBKU TS
KOHKPETHOTO MiAMPUEMCTBA.

Ha croroani OiibIIICTh METOAIB BU3HAYEHHS IMOKA3HUKIB SKOCTI Ta O€3MEKHU
CUPOBHMHHM, HaniB(paOpUKaTIB 1 TOTOBOI MPOAYKIIIT IepeadadaroTh MPOBEACHHS TUTBKH
BHOIPKOBUX MeploAuIHUX aHali31B. Ll criocoOu He 3aBk11 3a0e31eUyI0Th HEOOXITHY
TOYHICTh BUMIPIOBAHHSA, € TPYJOMICTKUMHU, TOTPEOYIOTh BEIIMKUX BUTpAT 4Yacy Ha
IPOBEICHHS aHali3iB 1 TOMY Yy OUIBIIOCTI BHUIAJIKIB € HENPUAATHUMH JUIs
Oe3lmepepBHOrO  KOHTPOJIIO  OCOOJMBO B XOJl TEXHOJOTIYHHMX IPOIECIB
OJIIMHOKUPOBUX BUPOOHHUIITB.

TakuM YWHOM, CTBOPEHHS HAYKOBO OOTPYHTOBAaHUX Cy4YaCHHX CXEM
TEXHOXIMKOHTPOJIFO CHPOBHHU 1 TOTOBOT MPOAYKIIIT OJIIHHOXUPOBUX BUPOOHUIITB €

BOKJIMBOIO HAYKOBO-TPUKJIAHOIO TTPOOJIEMOI0, SIKY BUPIIIYE AUCEpTaIliiHa poOoTa.
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AKTyanpHICTh BHKOHAHOI 3100yBadeM mucepTariiiHoi poOOTH 0O0yMOBIICHO
TaKO)X HEOOXIJTHICTIO TMiJBUIICHHS HAYKOBOTO, METOJUYHOIO Ta TEXHIYHOTO
3a0e3IeueHHsI TPOoIeCy TapMOHi3allli HallloHAIBHUX CTAHAAPTIB Y BIAMOBIIHOCTI 3
3akoHoMm Ykpaiam «IIpo OCHOBHI MPHUHIMIK 1 BUMOTH 10 OE3MEKH Ta SIKOCTI
xapuyoBuX MNpoAykTiB» Big 22.07.2014 Ne 7602—VIII 1 BigmoBizae cy4acHUM
NPIOPUTETHUM HAMpSIMKaM JEpKaBHOI MOJITHUKK B Tally3l 3J0POBOTO XapuyBaHHS,
sgKa Tependavae CTBOPEHHS CydacHOI I1HCTPYMEHTAJIbHOI 1 aHaJIiTHYHOI 0a3u
KOHTPOJIS SIKOCTI 1 0€31eKH IPOJI0BOIBLYO0T CUPOBUHH 1 XapuOBHUX MPOAYKTIB.

Ha ocHOBI y3araqpHEHHS TEOPETUYHHX 1 EKCIEPUMEHTAIbHUX JaHHUX
po3pobJieHO cxeMy 3a0pyAHEHHS OJIIMHOTO HACIHHA, COHSIIHMKOBOI OJii Ta
OJIIITHOKUPOBMICHUX OPOAYKTIB  NPUPOAHMMU  Ta  AHTPOIIOTEHHUMHU
€KOTOKCUKaHTaMMU: MECTULIAIAMH, MOJIIXJIOPOBAaHUMU O1deninamu,
NOJIapOMATUYHUMHU ~ BYIJVIEBOJHSAMH,  (prajmaramu, CTOPOHHIMH  JIOMIILIKaMHU
OpPraHIYHOIO 1 HEOPraHIYHOTO MOXOJ/KEHHS, XapyoBHUMH jo00aBkamu. Jlo uucna
3aMmo01KHUX 3aXO/IB MoNepeKeHHs (panbcudikaiii OJHHOKUPOBUX MPOAYKTIB €
po3poOKa HAYKOBOI'O OOTPYHTOBAaHMX METOJIB BHU3HAYEHHS [JEAKUX XapUOBUX
100aBOK 1 HEXapUOBUX JOMIIIOK (30KpeMa, MIHEPAJIBHUX OJIUB, TEXHIYHOTO KYypPsSYOTro
KHDY).

ToMy cTBOpEHHS CydaCHHX HAyKOBO OOTPYHTOBAHHMX CXEM TEXHOXIMKOHTPOJIO
CUPOBHMHH 1 TOTOBOI MPOJYKLIi OJIHHOXKHUPOBUX BUPOOHUITB € BaXKJIMBOK HAYKOBO-
MPUKIIATHOIO MPOOJIEMOIO Ky BHUPIIIYE TUCepTaIliiiHa podoTa.

V¥ nucepratiifHiii poOOTI YIOCKOHAJIEHO CTaHAApPTU30BaH1 METO/IM BU3HAUYECHHS
MacoBOi 4YacTKu OeH3(a)mipeHy, METOIM BH3HAYEHHS BOCKOIMOMIOHMX pEYOBHH,
BU3HAYaHHS BMICTY OJIMB. EKCIIEpUMEHTAIBHO JOCIHIHKEHO PO3IMOALT MECTUIINIIB
PI3HHUX KJIACIB y HACIHHI COHSIIHUKY 1 MPOAYKTax ioro mnepepoOku. Po3podieHo
HAYKOBO OOTpYHTOBaH1 Crl0cOOM BU3HAUEHHS MECTUIIH/IIB, B T.4. 3 YMOBH iX CyMICHO1
MPUCYTHOCTI.

['apMoOHI30BaHO 3 ~ MDKHapOJHUMHM  BUMOTaMH  CIOCI0O  BU3HAYECHHS
nonapoMatnyaux ByrieBoaHIB (IIAB) 1 BcTaHOBIEeHO, 1m0 BMICT O€H3(a)IipeHy €

TEXHOJOTIYHUM MapKepoM 1o BigHomeHHio 10 cymu [IAB. Po3pobneno
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NpIOPUTETHUN CrOCi0 BU3Ha4deHHA (¢TanaTiB, mo wmirpyoots 3 [IET-ymakoBku B
POCIMHHI OJIi1 Ta JKUPOBMICHI MPOTYKTH.

TeopeTHuHO Ta eKCIIEPUMEHTAIILHO OOTPYHTOBAHO HEOOX1IHICTh 3aCTOCYBAHHS
METOJIIB ~ BU3HAYCHHS  JKUPHOKUCIIOTHOTO,  aIlWIrInepossHoro (B T.4.
1HIMBITyaJIbHOT0) Ta CKJIQTy CTEpPOJIOBOI (hpakiii s iaeHTudIKaIi o Ta )Kupis,
30KpeMa ISl BUSIBJICHHSI CTOPOHHIX JOMIIIIOK MIHEPAIBHOTO (MiHEpAIbHHUX OJIMB) Ta
OpPTaHIYHOTO (HEXAapuOBOTO KypSUOTO KUPY) MOXOKEHHS, TOOTO s IIiyieit
banscudikari.

Y nmucepramiiiHiii poOOTI AICTaTO0 MOJANBIIOTO PO3BUTKY YAOCKOHAJICHHS
CTaHJIaPTU30BAHOIO METOJy BHU3HAYEHHsSI BOCKOMOAIOHHMX PEYOBHH B OJIfX 3
BUKOPDHUCTAHHS CIIE€LIAJbHUX KOJIOHOK, 3aMiHM KOIITOBHUX aJICOPOEHTIB Ta
TEXHOJIOTIYHUX YMOB XpomaTorpadiqHoOro po3auieHHs. Y IOCKOHAJICHHHS METOIB
JOCITIJIKEHHSI 0araTOKOMITOHEHTHOI CyMIIIl MEeCTUIIU/IB PI3HUX XIMIYHUX TPYII, a
came XJIOPOPraHiYHHUX NECTULIUIIB, dbochopopraniuHux NECTULU/IIB,
HEOHIKOTHMHOIMIB Ta (EHUIaMIJIB Ta TMOJIXJIOPOBAHUX OieHUTIB B YacTUHI
HIATOTOBKM MPOO METOJOM TBEpAO(A3HOIO EKCTparyBaHHS 3 BHUKOPUCTAHHSIM
HEOpraHiyHUX copOeHTIB (¢uopuciny Ta cuiikarento). ExkcnepuMeHTanbHe
OOrpyHTYBaHHHS CIIOCOO1B BUSBIICHHS MOJIIADOMATUYHHUX BYTJICBOIHIB (aHTpAIICHY,
Xpu3eHy, ¢uryapaHTeHy 1 OeH3(a)mipeHy) Ta 3A1HCHEHO TapMOHI3AIlI0 METOIY 3
MDKHAPOTHUMH BHMOTaMHU.

VY IockOHalIeHHS Ta TapMOHI3aIlisl 3 MDKHApPOJHUMH CTaHAApTaMH CIOCOOy
BU3HAYCHHS MIHEpPAJIbHUX OJMB Y COHAIIHUKOBINA OJIi Ha MIACTaBl ampoOari
CTaHJIaPTU30BAHOI METOJUKH, YTOUHEHHS TEXHOJOTIYHUX YMOB MPOOOMIATOTOBKH,
BUKOPUCTAaHHS XIMIYHUX PEAreHTIB 3 BUCOKUM CTYIIEHEM YUCTOTU Ta OOOB'SI3KOBOIO
nonepeaHbOI0 1ICHTU(IKAIIEI0 TPUPOTHUX BYTIJICBOIHIB.

CTBOpeHO HaKOBE Ta METOJOJIOTIYHE MIATPYHTS IIOAO CTBOPECHHS
HaIllIOHAJTBHOTO CTAHAAPTy IOJAO KOHTPOJIIOBAHHS BMICTY KOHCEPBAHTIB Y
KUPOBMICHUX MpOayKTaxX. EKCriepuMeHTalIbHO OOrpyHTYBaHO NMPUAATHICTH METOMAIB
BUCOKOE(DEKTUBHOI PiAMHHOI Xpomatorpadii Ta KamuIIpHOTO eJIeKTpodopesy s

BU3HAYEHHS XapyoBHX J00aBOK (O€H30HHOI Ta COpOIHOBOI KHUCIOT 3a YMOBH iX
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CYMICHOT HPUCYTHOCTI) B €MYJbCIHHUX >XUPOBUX MPOAYKTaxX NUIIXOM Bajigaii
3alPOIIOHOBAHUX PaHIIIE METOIUK.

[IpakTuuHe 3HaYeHHS POOOTH Uil OJIHOKHUPOBOI MPOMHUCIIOBOCTI MOJISITAE Y
CTBOPEHH1 KOMILJIEKCY Cy4YaCHUX METO/IIB BU3HAUCHHS MOKA3HHUKIB CKJIaay, SKOCTI 1
O€3IeKH MOYaTKOBOI CUPOBUHU Ta TOTOBOI MPOYKIIii, HEOOX1THUX JIJIs1 BIATIOBITHUX
CXEM TEXHOXIMIYHOTO KOHTPOJIIO.

PesynwTaTn muceprariiiinoi po6boTu BupoBamkeHo Ha mianpuemctsi TOB T/IB
«Ykpomisnponykt» (M. 3iHBKIB), a camMe 3al04aTKOBaHO YJAOCKOHAJIEHY
TEXHOJIOTIUYHY CXEMY aHaI3aTopa MOJIIUKIIYHUX apoMaTHIHUX ByTiaeBoAHIB (ITAB)
Ha OCHOBI1 BUCOKOE(DEKTUBHOTO PIIMHHOTO XpoMaTorpada BiamnoBigHO 10 BuMor [SO
22959 nna 3a0e3nedeHHs MOYaTKOBOTO KOHTPOJIIO CUPOBUHH Ta TOTOBOI MPOIYKITIT
3a BMICTOM O€H3(a)Iipeny.

PesynpTaTé AOCHIIKEHb YBIMIIIM 10 METOJUMKM BUKOHAHHS BUMIPIOBAHHS
MacoBOI YAaCTKM  XJIOPOPTaHIYHUX MNECTUUUAIB  (Y-TEKCaXJIOPLMKIOIEKCaHY,
rentaxyopy, AAT, AAA, JJA€) y MaprapuHi Ta XuUpax METOJOM Ta30piIUHHOI
xpomarorpadii, sika po3poOieHa YKpaiHCBKUM HayKOBO-AOCTIAHUM 1HCTHUTYTOM
oJiiii Ta xxupiB HanionansHoi akagemii arapaux Hayk Ykpainu (YkpHAIOXK HAAH)
111 TOB T/ «LLIEJIPO» (M.3amopixks).

HayxkoBi gocnimkeHHs: 1ucepTaiiioi pod0TH BUKOPUCTAHO IIiJl 4ac PO3POOKH
TppoX HamioHanbHux ctaHaapti: JCTY 4689 «llpoayktu xapuosi. Metonu
BU3HAYECHHS MacoBoi dacTku Oenz(a)mipeny», JACTY4602 «Omii. Meroau
BU3HAUYCHHS BOCKOMO-A10HUX peuoBun», JICTY 7187-1 «Omnii. BusHauanHs BMICTY
onuB. Yactuna 1. Meron roryBanns npo0, Uactuna 2. AnamizyBanHs». CTaHaapTu
3aCTOCOBYETHCS MIAMPUEMCTBAMH OJ1HHOKUPOBOT Tay3i.

HayxkoBi pe3ynbTatu, ki OTpuMaHo 3100yBayeM, aripoOOBaHO Ta BUKOPUCTAHO
y IlpoGnemniit HaykoBo-mocmimHii mabopartopii ([TH/JI) HamionansHoro
yHiBepcuTeTy xapuoBux TexHojorid (HYXT) npu npoBeaeHHI AOCHIIKEHb, IIO
BUKOHYIOTHCSI 3@ KOIITH JIEP)KaBHOTO OrOKETy «JlOCHimKEeHHS  BIUTUBY
BUCOKOGHEPTeTHUYHOT JUCKPETHOI OOpOOKM [JIi OTPpUMaHHA MOJU(DIKOBAHOT

JN1JOBMICHOT CUPOBUHHU, MiBPadpukaTiB 1 mpoaykTie» AP Ne 0114U007280C Ta



npoekty «TexHomorii pOCIMHHHUX O 13 HETPAAUINHOI CHPOBUHH 3
BUKOPHUCTAHHAM (PEpMEHTHHUX MpenapaTtiB KOMIUIEKCHOI il » peecTpariiiiHuii Homep
— JIP Ne 01170001245 - HYXT

(M. KuiB).

Pe3ynbraT mOCHIIKEHb BHKOPUCTOBYIOTHCS Y HAaBUaJbHOMY MpOIEC Ha
Kadepi TeXHOIOT1I KUpiB, ehipHUX Macen 1 mapPyMepHO-KOCMETUYHHUX MPOTYKTIB
HartionanpHOTO yHIBEpCHUTETY Xap4yoBuX TexHosorid (M. KuiB) mpu miarorosmi
CTyIeHTIB 3a crietiaibHOCTIO 7.05170102 «TexHooris )KUPIB Ta KUPO3aMIHHUKIBY.
3n00yBay € criiBaBTOpoM MetonnyHux pekoMeHaamii «KoHTposs akocTi Ta 6e3neKu
MPOJYKTIB ray3i» JUisl CTyAeHTIB Harpsimy 181 «XapdoBi TEXHOJIOTII Ta 1HKEHEP1s»
JIEHHOT Ta 3a04HO1 ()opM HaBUaHHA Ta MeETONUYHUX PEKOMEHJAlllN /10 BUBUYCHHS
TUCUUILTIHY «[HHOBAIIIHI TEXHOJIOTIT Tay3i» JJIsl CTYIEeHTIB criemianbHocTi 18101
«TexHonorii kupiB 1 >XKUPO3aMIHHUKIB» JICHHOI Ta 3a04HOi (opM HaBYaHHS.
Pe3ynpTaTi n0oCHiIKEHb 3alIpOBa/I)KEHO B HABYAIBHUI ITpoliec Kadeapu TeXHOJIOTi
XKUPIB Ta MNOPOAYKTIB OponiHHd HanioHanbHOrO TEXHIYHOIO YHIBEPCUTETY
«XapKIBCbKUH TOMITEXHIYHUNA 1HCTUTYT» I Yac BUKIQJaHHA JIUCIHUILIIH
«Marepiano3HaBCTBO», «YTPaBIiHHS SKICTIO, CUCTeMa OE3MEeKU Ta EKCIepTHu3a
XapyoBUX MPOIYKTIB», HAYKOBO-JIOCIIIHIM pOoOOTI CTyNEHTIB, acmipanTiB. Haykosi
3M00YTKM BUKOPUCTOBYIOThCS TpH CTaxyBaHHI (axiBmiB mignpuemcts TOB
«Tepadyr» (M. Tynbuun), TOB TIB «Ykpomisnpoaykt», (M. 31HbKIB), Ta 3arajioMm
CHEIIATICTIB OJIWHOKHUPOBOI Taimy3l Ha 0a3l HAYKOBO-METOJUYHOI Jiabopartopii
xpoMarorpadiunux gocaimkens A1 « YkpmerprecTcTanaap.

HoBu3zHy TeopeTMuHHMX 1 TEXHIYHUX PIIIEHb JAUCEPTAIlIiHOT POOOTH
MIATBEPKEHO OJIEpKaHHSAM 6-TH MATEHTIB YKpaiHW 13 HUX 2 MaTeHTH YKpaiHu Ha
BUHAXI]I.

Ha ocHOBiI TpOBEICHHX TEOPETUYHUX Ta EKCHEPUMEHTAIBHHUX JOCIIIKCHb
copMyTbOBAaHO BHCHOBKH. TEOPETHYHO Ta EKCIEPUMEHTAIBEHO OOTPYHTOBAHO
HEOOX1THICTh 3aCTOCYBaHHS KOMIUIEKCHOTO MIiAXOAy 10 iaeHTudikaiii o Ta
KUPIB, 30KpEeMa, 3 METOIO BUSIBIIEHHS CTOPOHHIX KUPOBUX 1 HEKUPOBUX JIOMIIIOK Y

COHSIIITHUKOBIN ouii, TOOTO miua uuied danbcudikamii. BuspneHo, mo mijg 4ac
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aHalli3yBaHHA HHU3bKOXHPHUX MaprapuHiB, MalOHE3IB Ta CaJlaTHUX COYCIB, IIO
MICTSATh MOAM(IKOBaHI Kpoxmaui, OUTbIl €()EeKTUBHHM € 3aCTOCYBaHHS METOIY
30HaJIBLHOTO KanuisipHoro enektpodopesy (3KE).

ExcriepyMeHTanbHO BCTAHOBIEHO, IO JI€BUMHU METOJAAMHM BU3HAYCHHS
MECTULIM/IIB €: METOJ] BACOKOTEMITepaTypHOi piauHHOI XpoMartorpadii (BEPX) 3 Y-
JETEeKTOPOM — MPY BU3HAYEHHI IM1JaKIONPHUAY; METO ra30piAMHHOT XpoMaTtorpadii
(I'PX) — mpu BU3HAYCHHI METAJAKCIIIy; METOIU Ta30piMUHHOI XpomaTtorpadii 3
eJIEKTpOHHO-3axorumorounM  getekropom  (I'PX/E3J]) Ta  razopiauHHOL
xpomarorpadii 3 Mmac-cenektuBHUM AeTekTopoM (I'PX/MC) — min yac aHami3yBaHHS
nosixjopoBanux OideniniB. HaykoBo oO6rpyHTOBaHO 1 ¢POPMYIHOBAHO KOHIEMIIIIO
BITHOCHO 3aCTOCYBaHHS CHUCTEMHOI'O KOMIUIEKCHOTO MIJXOQYy UIOJI0 CTBOPEHHS
CyYaCHHUX CXE€M TEXHOXIMKOHTPOJIO OJIIEXKUPOBUX BHUPOOHHMITB Ha OCHOBI
IHCTPYMEHTAJIbHUX METO/IIB aHAJII3Y.

Po3pobiieHO  mpakTUYHI ~ peKOMEHJAIli MO0  YJIOCKOHAJIEHHS  CXEM
TEXHOXIMKOHTPOJIFO CUPOBHHH 1 TOTOBOi MPOJYKIIi y BUPOOHUIITBI COHSIIHUKOBOI
oJiii, B T.4. ¢hacoBaHOi B MOJIMEpPHY Tapy, MaprapMHOBOI MPOIYKIli, MailoHe3y Ta
CaJIaTHUX COYCIB, KyMa)kKoBaHUX oiil. Ha micTaBi BU3HAYEHHS >KUPHOKUCIOTHOTO,
AIWITITIIEPOIBLHOTO Ta CKIIAy CTEPOJBHOT (pakili peKOMEHAYEThCS BUKOPUCTATH
miJ] 9ac po3pOoOKU HAIIOHAIBHOTO CTAHNAPTY Ha KypsUYHMi >KUp 1 HOro Kymaxi 3
COHSIITHUKOBOIO OJIEI0 Ta 3alpOBAJUTH METOAOJIOTII0 BU3HAYCHHS JOMIIIKH
Kypsi4Oro >KUPY JI0 COHSAIIHUKOBOI OJIii Y TEXHOXIMKOHTPOJIb TOTOBOI MPOIYKIIIi 3
MeTO10 3anodiranns (anbcugikalii, a TaKOXK JJI1 KOHTPOIIOBAHHS CKIJIAly KYIaXiB
Kypsi4oro KHUpY 13 COHSIIHUKOBOIO oJii€t0. HaykoBi pe3ysibTaTu aucepTarliitHoi
poOOTH 11010 BUKOPUCTAHHS Cy4YaCHUX 1THCTPYMEHTaIbHUX MeTOiB aHanizy (BEPX,
I'PX, 'PX/MC Ta iH.) peKOMEHAYeTbCd BHUKOPHUCTOBYBATH MijJ Yac OHOBJICHHS
HOpPMATUBHOI 0a3W OJIEXHPOBOT TPOMUCIOBOCTI 3a HampsmMoMm «Mertoau
BU3HAYCHHS, IPaBUIIa MpUMaHH Ta B1100pY MpoO», a TAKOXK JUIsl 1 ABULIIEHHS PI1BHSA
rapMoHizaiii  HalllOHAJIBHUX CTAHAATIB  YKpaiHu. 3ampoBaguTH  ILIUPOKE
BIIPOBAKCHHS CTAHJIAPTU30BAHUX METOJIB Ta METOJIWK BHU3HAYEHHS MPUPOJTHHUX

€KOTOKCUKAHTIB, Xap4OBHX JO0ABOK Ta CTOPOHHIX JIOMIIIOK Y TE€XHOXIMKOHTPOJI
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CUPOBMHU 1 TOTOBOi MPOAYKLII OJIEXUPOBUX BUPOOHHULTB IS IiABUIICHHSA
KOHKYPEHTO3JaTHOCTI 1 BHUPIMICHHS COLIANbHUX MpoOJieM, TMOB’S3aHUX 31
3MEHIIEHHIM BIUIMBY 3a0py/HIOBAYiB Ha 3/10pOB’Sl HACEJIEHHS Y KpaiHH.

KirouoBi cioBa: HaciHHA COHAIIHMKY Ta NPOAYKTH HOTO MepepoOKH,
OJIIMHOKUPOBA TMPOAYKIIiS, MECTULIMIN, TOJIXJI0opoBaHi OideH1IH, MmoaiapoMaTuyHi
BYIJIEBOAHI, (TajaTH, CTOPOHHI JOMIIIKH, Xap4yoBi J00aBKH, Xpomartorpadiui
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ABSTRACT

Levchuk Iryna Volodymyrivna. Scientific and methodological bases for
improving techno-chemical control of raw materials and finished products of fat-and-

oil production. — Qualification scientific work at the manuscript.

A thesis for the Doctor's of Engineering by specialty 05.18.06 - technology of
fats, essential oils and perfumery and cosmetic products. (18— Production and
technologies).— National Technical University «Kharkiv Polytechnic Institute» of the
Ministry of Education and Science of Ukraine, Kharkiv, 2018.

The thesis is devoted to the scientific substantiation of the application of the
system complex approach to the creation of modern schemes of technochemical
control of raw materials and finished products of fat-and-oil production with the use
of exclusively instrumental methods of analysis: gas-liquid chromatography, high-
performance liquid chromatography, gas chromatography, zonal capillary
electrophoresis, etc.

Ukraine is an exporter of vegetable oils, oilseed crops and anti-corrosive
products and, in the context of the World Trade Organization (WTO), should ensure
the control over the safety performance of products delivered to the world market.
This condition can be fulfilled only in the presence of a system for monitoring the
content of harmful substances not only in raw materials and finished products, but
also at all stages of production of oils and oil-containing products.

It should be noted that in the fat-and-oil industry, a quality and safety
management system is being introduced everywhere, based on the principles of
international standards for the analysis of hazardous factors and critical management
points (HACCP).

Modern technologies foresee new approaches to processing fatty raw materials,
there are advanced classical and innovative technologies of the oil and fat complex of

Ukraine, which promotes the production of a wide range of high-quality fat-
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containing foods both by enterprises of the industry and enterprises of related
branches of the food industry.

Recently, the problem of the polymer packaging materials safety, in particular
polyethylene terephthalate (PET) packaging materials, has become topical. These
materials contain a plasticizer - low molecular weight phthalates that are not
chemically linked to the main polymer, therefore, they relatively easy migrate in
particular to the oil packaged in a PET bottle.

Thus, the list of controlled contaminants of oils, fats and fat-containing
products is constantly expanding, which requires constant improvement and
development of new methods for their determination. It is obvious that the creation
of an effective system of environmental monitoring becomes an increasingly complex
and multifaceted scientific application task.

Schemes of technochemical control of domestic oil-and-fat production include
the following: raw materials control, control of technological process and control of
finished products. They were first created in the 1960s, revised in the period of 1970
—1971, and at present it is the prerogative of technological regulations for a particular
enterprise.

Today, most methods for determining the quality and safety of raw materials,
semi-finished and finished products provide only selective periodic analysis. These
methods do not always provide the necessary precision of measurement, are labor-
intensive, require high time to analyze, and therefore in most cases, are unsuitable for
continuous control, especially during the technological processes of oil-and-fat
industries.

Thus, the creation of scientifically grounded modern schemes of technocontrol
of raw materials and finished products of oil-and-fat production is an important
scientific application problem solved by the thesis.

The thesis rationale is also stipulated by the need to improve the scientific,
methodological and technical support of the harmonization process of national
standards in accordance with the Basic Principles and Requirements for Safety and
Quality of Foods Act dated July 22, 2014, Ne7602-VI11 and corresponds to modern
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priority directions of state policy in the field of healthy eating, which provides the
creation of a modern instrumental and analytical framework for quality control and
safety of food raw materials and foods.

It has been developed the scheme on the basis of theoretical and experimental
data generalization of oilseed, sunflower oil and oily products contamination by
natural and anthropogenic ecotoxicants, namely pesticides, polychlorinated
biphenyls, polyaromatic hydrocarbons, phthalates, foreign impurities of organic and
inorganic origin, and food additives. Among the precautionary measures to prevent
falsification of oily-and-fat products there is the development of scientifically
grounded methods for determining certain food additives and non-food impurities (in
particular, mineral oils, technical chicken fat).

Therefore, the creation of modern scientifically grounded schemes of
technochemical control of raw materials and finished products of oil-and-fat
production is an important scientific application problem has been solved by the
thesis.

It has been improved in the work the standardized methods for determining the
mass fraction of benz(a)pyrene, methods for determining waxy substances, and
determination of the oils content. The distribution of various classes pesticides in
sunflower seed and products of its processing has been experimentally investigated.
Scientifically proven methods of pesticide determination, including their
simultaneous presence have been developed.

The method for determining polyaromatic hydrocarbons (PAH) has been
harmonized with international requirements and it has been established that the
content of benz(a)pyrene is a technological marker relative to the amount of
surfactant. A priority method for determination of phthalates migrating from PET
packaging in vegetable oils and oil-and-fat-containing products has been developed.

Theoretically and experimentally, the necessity of application methods for
determining the fatty acid, acylglycerol (including individual) and composition of

sterol fraction for oils and fats identification, in particular for detection of
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contaminants of mineral (mineral oils) and organic (non-food chicken fat) origin, i.e.
for the goals of falsification.

It has been further developed in the thesis the standardized method of waxy
substances determination in oils using special columns, replacement of expensive
adsorbents and technological conditions of chromatographic separation. It has also
been developed the research methods improvement of multicomponent mixture of
different chemical groups of pesticides, namely organochlorine pesticides,
organophosphorus pesticides, neonicotinoids and phenylamides and polychlorinated
biphenyls in the preparation of samples by solid phase extraction using inorganic
sorbents (florisilum and silicagel). Experimental justification of methods for detecting
polyaromatic hydrocarbons (anthracene, chrysene, fluoranthane and benz(a)pyrene)
and harmonization of the method with international requirements have been provided.

The method for determining the mineral oil in sunflower oil based on
standardized testing methods, refinement process conditions of sample preparation,
the use of chemicals with high purity required, necessary preliminary identification
of natural hydrocarbons has been improved and harmonized with international
standards.

A scientific and methodological basis for establishing a national standard for
control of preservatives content in fat containing products has been created. It has
been proved the experimental studies suitability of HPLC methods and capillary
electrophoresis to determine food additives (benzoic and sorbic acids provided their
joint presence) in the fat containing emulsions by validating previously proposed
methods.

The practical value of the work for the oil-and-fat industry is to create a set of
modern methods for determining the composition, quality and safety of raw materials
and finished products required for the relevant schemes of techno-chemical control.

The results of the work have been introduced at the Ukroliaproduct Ltd.
(Zinkiv), namely, the improved technological scheme of the surfactant analyzer based

on a high performance liquid chromatograph in accordance with ISO 22959
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requirements for the initial control of raw materials and finished products by the
content of benz(a)pyrene has been started.

The results of the research have been included into the method of measuring
the mass fraction of organochlorine pesticides (y-hexachlorocyclohexane, heptachlor,
DDE, DDD, DDT) in margarine and fats by the method of gas-liquid
chromatography, developed by the Ukrainian Research Institute of Oils and Fats of
the National Academy of Agrarian Sciences of Ukraine (UkrNDIOZh NAAN ) for
PJSC «Zaporizhzhya Oil and Fat Complex».

The scientific research has been used during the development of three national
standards: DSTU 4689 «Food products. Methods of determining the benz(a)pyrene
mass fraction», DSTU 4602 «Oils. Methods of determining wax-like substancesy,
DSTU 7187-1 «OQils. Determination of oil content. Part 1. Sample preparation
method, Part 2. Analysis». The standards are used by the oil and fat industry
enterprises.

The scientific results obtained by the candidate have been tested and used in
the Problem Research Laboratory (PRL) of the National University of Food
Technologies (NUFT), have been also applied during research financed from the state
budget concerning «Investigation of the effect of high-energy discrete processing for
the production of modified lipid-containing feedstock, semi-finished products and
products» DR Ne0114U007280C and the project «Technologies of vegetable oils
from non-traditional raw materials using enzymes of complex actiony, registration
number —0117U001245 - NUFT (Kyiv).

The results of research are used in the educational process at the Department of
Technology of Fat, Essential Oils and Perfumery and Cosmetic Products of the
National University of Food Technologies (Kyiv) during the preparation of students
on the specialty 181 «Technology of Fats and Fat Replacements». The candidate is a
co-author of the Methodological recommendations «Quality and safety control of the
branch products» for students of 18101 speciality «Food technologies and
engineering» of full-time and extramural forms of study and Methodical

recommendations «Innovative technologies of the branchy» for students of the 181
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specialities «Fat and fat substitute technologiesy of full-time and extramural forms of
study. The research results are introduced into the educational process of the
technology department of fats and products of fermentation at the National Technical
University «Kharkiv Polytechnic Institute» for such subjectrs as Materials Science,
Quality Management, Security System and Expert Assessment of Foods, students and
postgraduates' research. Scientific achievements are used in the training process of
young specialists at «Terafuty LLC (Tulchin), «Ukroliyaprodukty LLC (Zinkiv)
enterprises, and all other specialists of the oil and fat industry on the basis of the
research and methodological laboratory of chromatographic research at

SE «Ukrmetrteststandarty.

The novelty of theoretical and technical decisions of the thesis is confirmed by
obtaining 6 (six) patents of Ukraine, 2 (two) of them are the patents of Ukraine for
the invention.

Based on theoretical and experimental studies, the conclusions have been
formulated. Theoretically and experimentally, the necessity of applying an integrated
approach to the identification of oils and fats, in particular, with the purpose of
identifying foreign fatty and non-fatty impurities in sunflower oil, that is, for the
purpose of falsification, has been grounded. It has been found that the application of
zone capillary electrophoresis (ZCE) method is more effective in the analysis of low-
fat margarine, mayonnaise and salad dressings containing modified starches.

It has been experimentally found that effective methods for determining
pesticides are the following: high-temperature liquid chromatography (HPLC) with a
UV detector is effective for imidacloprid determination; Gas-liquid chromatography
(GC) method — when determining metalaxyl; gas-liquid chromatography methods
with electron-capturing detector (GC/ECD) and gas-liquid chromatography with a
mass-selective detector (GC-MSD) — during the analysis of polychlorinated
biphenyls. It has been scientifically substantiated and formulated the concept
regarding the application of the system complex approach to the creation of modern
schemes of technocontrol of oilseed production based on instrumental methods of

analysis.
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There have been developed the practical recommendations for improving
schemes of technochemical control of raw materials and finished products in the
sunflower oil production, including packageded in polymer (plastic) containers,
margarine products, mayonnaise and salad dressings, blended oils.

On the basis of fatty acid determination, acylglycerol and the composition of
the steer fraction it is recommended to use the method in the development of national
standard for chicken fat and its blends with sunflower oil and introduce a
methodology for determining the impurity of chicken fat into sunflower oil in
technochemical control of finished products in order to prevent falsifications and to
control the chicken fat blends content with sunflower oil.

The scientific results of the thesis concerning the use of modern instrumental
methods of analysis (HPLC, GC, GC/MSD, etc.) are recommended for updating the
normative base of the oil and fat industry in «Methods of determination, rules of
acceptance and sampling», as well as to increase the level of National Standards of
Ukraine harmonization. To introduce a wide introduction of standardized methods
and methods of determining natural ecotoxicants, food additives and foreign
impurities in the technochemical control of raw materials and finished products of oil-
and-fat production to increase competitiveness and solve social problems associated
with reducing the impact of contaminants on Ukraine's population health.

Key words: sunflower seeds and its processing products, oio-and-fat products,
pesticides, polychlorinated biphenyls, polyaromatic hydrocarbons, phthalates, foreign

substances, food additives, chromatographic methods, technohimcontrol.
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