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AHOTAIIA Y cmammi npedcmagieno pe3yiomamu 00CHI0NCeHb HCUPHOKUCTIOMHO20, AYUL2TIYEePUHO0B8020 CKIAdy ma
CKIady cmepuno8oi paxyii cymiuieti pociuHHUuX i meapunnux sxcupis. Iloxazano, wo cyyacni cnocodu ioenmugixayii
ONill Ma JHCUPI8 NOBUHHI 3ACTOCOBYEAMU KOMMWIEKC AHAIMUYHUX MemoOi8 2a30piouHHol xpomamoepagii ma
Xpomamomac-cnexmpockonii. Hayxoso o06rpynmoeano HeobXxioHicmb nepeaisidy cxem MEXHOXIMIYHO20 KOHMPOMIO
NOYAMKOBOI CUPOBUHU JICUPONEPEPOOHO2O UPODHUYMEA.

Knwwuosi cnosa: oniedcuposa cuposuHa, ICUPHOKUCTOMHUL CKAAO0, AUUITIYEPUHOBUL CKAAD, CKAAO CMEPUHIE,
MeXHOXIMIYHULL KOHMPOJIb

AHHOTAIIHA B cmamve npeOcmagienvl pe3yibmamvl UCCACO08AHUN HCUPHOKUCIOMHOZ20, AYUICIUYEPUHOBO20
cocmasa u cocmasa CMepuHoBol (pakyuu cmeceil pAcCmMUmenbubix U HCUBOMHbIX Jicupos. Ilokazano, umo
coepemenHble CnOCoObl UOSHMUDUKAYUU MACET U HCUPOE DOINHCHBL UCHOTIL308ANb KOMNJEKC AHAIUMUYECKUX MEMO008
2a3094CUOKOCTHOU  Xpomamozpaguu 1 xpomamomacc-cnekmpockonuy. Hayuno obocnosana neobxooumocmo
nepecmMompa cxem MexHOXUMUYECKO20 KOHMPOJISi UCXOOHO20 CbIPbSL HCUPONEPEPODHO20 NPOU3BOOCMEA.

Knroueswvie cnoea: macnodcuposoe colpbe, HCUPHOKUCIOMHBII COCMAB, AYUNIIUYEPUHOBULL COCMAB, COCMAB CIMEPUHOS,
MeXHOXUMUYECKUL KOHMPOIb

MODERN METHODS FOR THE IDENTIFICATION OF OILS AND FATS IN
TEKHNOKONTROL INOPERATIVE PRODUCTION
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ABSTRACT There is the acute problem of adulteration of food and food raw materials, particularly oil and fat in
Ukraine today. The main analytical technique used to identify edible vegetable oils, is the determination of the total
fatty acid composition, however, this method is not always possible to determine the composition of mixtures of fats.
The article presents the research results of fatty acid and acylglycerols structure and composition of the sterol fraction
of model mixtures of milk fat with alien fats of animal and vegetable origin. The developed method is a comprehensive
approach to the identification of milk fat, which includes the analysis of fatty acid composition, acylglycerols structure
and composition of the sterol fraction. For detection of adulteration of milk fat according to acylglycerols composition
defined boundaries define alien fats, which range from 2-10 %. According acylglycerols composition of model mixtures
of milk fat palm oil (natural and hydrogination) developed a computational method for determining the content of palm
oil fatty basis spreads and other fatty substances, which allows to determine the content of palm oil in the fatty bases
spreads and other fatty compounds. Practical recommendations regarding the need to revise the schemes
technochemical control in the production of spreads, margarine, blended vegetable oils, confectionery, culinary, bakery
and dairy fats by using modern methods of identification of oils and fats using chromatographic methods research.
Keywords: oil fatty raw materials, fatty acid composition, acylglycerols composition, the composition of sterols,
technochemical control

Beryn BupoOHUIITBO BHCOKOSAKICHOI OJi€KUPOBOT

OPOAYKIII € MOMJIMBUM Ha OCHOBI CYBOPOTO

HaiiBayxmBimowo yMOBOIO BUPOOHHUIITBA JNOTPUMAHHS  TEXHIYHUX 1  TEXHOJOTTYHUX
BHUCOKOSIKICHOT ~ OJIIEXKMPOBOI ~ HpPOAYyKLii € periaMeHTiB, peLentyp, CaHITapHO-TIri€HIYHUX
NpOBeNeHH  (YHIAMEHTAIBHUX  JIOCHIKEHb HOPM i MIpaBHII Ta 3MiICHEHHS
BJIACTUBOCTEW CUPOBHMHU Ta MPOIYKLIl 3 HE. OaraTonapamMeTpUYHOr0 MOHITOPHHTY MTOKa3HHUKIB
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SKOCTI  CHPOBMHM 1 TOTOBOi  NPOJYKIIi.
3anpoBa/pKeHHS ~ KOMIT'IOTEPHHX  TEXHOJOTIH,
BUKOPUCTAHHS ~ Cy4acHOi  BHCOKOE(EKTHBHOI
BHUMIpPIOBaJIbHOI TEXHIKH 1 3aC00iB BHUMIpIOBaHH,
eKCIpec-MeToliB MiKpoOioioriyHoro ta (isuko-
XIMIYHOTO  KOHTPOJIO  SAKOCTI IPOAYKIIi €
3aIIOPYKOI0 BHPOOHHIITBA OJIIEIKUPOBUX
MPOAYKTIB XapuyBaHHS TapaHTOBAHOI SIKOCTI Ta
Oe3lieku, TapMOHI30BAHMX 3 MDKHAPOAHUMHU
crangapramu [1].

y KUPOTIEPEPOOHOMY M IPUEMCTBI
3MIMCHIOIOTBCS ~ HACTYMHI  BUIM  KOHTPOJIO
BUPOOHHIITBA:  ONEPALiMHUN,  IHCIEKIIHHUH,

MIPUHOMHMIM, CYIITbHUH, BUOIpKOBUI i
MepioANYHUH, K1 301MCHIOIOTHCSA
BHUMIpPIOBaJIbHUMH, pericrpauiiiHumuy,

Bi3yaJIbHUMH 200 OpTaHOJIENTHYHUMH METOJAMH.

CxeMH TEXHOXIMIYHOTO KOHTPOJIO OJIi€
KHPOBOTO BHPOOHHUIITBA BKIIOYAIOTH: KOHTPOJb
CHUPOBUHU i MaTepiais, KOHTPOJIb
TEXHOJIOT'TYHOTO MpoIeca Ta KOHTPOIb TOTOBOI
nponykiii. Brepiie BoHu Oynu ctBopeni y 60-x
pPOKax MHUHYJIOIO CTOJIITTS, HEPErJISHYTI y Mepion
1970-1971 [2], a 'y -TemepimHiH dYac €
MPEepPOraTUBOI0  TEXHOJOTTYHUX  PErJIaMeHTIB
KOHKPETHOTO TiAPHEMCTBA.

Y 3B’3ky 3 TOsABOIO B YKpaiHi
OMIEXXUPOBUX  MIANPUEMCTB  pi3HUX  (HopM
BIIACHOCTI, PO3IIMPEHHIM ACOPTHMEHTY
TIPOMYKITIi CITO)KUBYHMKM PUHOK HE 00XOAUTHCS 0e3
miapo0OoK a00 MPOIYKTIB CYMHIBHOI SIKOCTI.

Croromai B YKpaiHi iCHye TakKoX TOCTpa
npobdnema 1momo  Qambcudikamii  XapdoBHX
MPOAYKTIB Ta MPOJOBONBYOI CHPOBHHH, 30KpeMa,
omiexxupoBoi. Haifwactime  QanbcnikyroThcsa
JOpOTi BUAM POCIMHHHUX Ol Ta MPOTYKTH, IO
MICTSTh MOJIOYHHH JKHP.

OCHOBHMM aHAJIITUYHHUM METOIOM, SKHI
BHKOPHCTOBYETBHCS U iMeHTH]IKAIi XapIoBUX
POCIMHHHMX OIli, € BH3HAYEHHS 3araJibHOrO
JKUPHOKHUCIOTHOrO ckiany. [Ipore, neil meron He
3aBXKIM JO3BOJIIE BCTAHOBHUTH CKIIAJ >KHPOBUX
cymimedd. Kpim Toro, oxpepxaHi HeraTHUBHI
pe3yabTaTH MOTPeOyIOThH JTIOJTATKOBOT'O
miaTBepmKkeHHs [3-5].

Tomy s gocroBipHOi ineHTHDIKAIIT OITiH,
JKUPIB Ta IKUPOBMICHHX MPOAYKTIB BUHHUKAE
HEOOXIMHICTh  3aCTOCYBaHHS  KOMIIJIEKCHOT'O
Miaxomy, sAKWid 0a3yeTbCsl Ha  pe3ylbrarax
BH3HAUEHHS JEKUTbKOX TOKAa3HUKIB: 3arajlbHOTrO
KUPHOKHUCIIOTHOTO ~ CKIIafy, >KAPHOKUCIOTHOTO
CKJIaJly Y APYTrOMY TOJIOKEHHI aliITIIIEPHHOBHIX
MOJIEKYJI, aI[MITIIIEPUHOBOIO CKJIAy Ta CKIIATy
cTepuHOBOi  (dpakiii. Merox  ra3opigHHHOL
xpoMmaTorpadii 3 BUKOPHCTAaHHIM KamJSIPHUX
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KOJIOHOK 1 TIOMyM’STHO-10HI3aI[ifHOTO JETEKTOpY
JIO3BOJISIE BUPIIIUTY 11i 3aBJaHHS.

3Ba)karOuu Ha BUKIAJCHE BUINE, pO3poOKa
CY4aCHHX CXEM TEXHOXIMKOHTPOJIO OJi€XXHPOBOI
MPOAYKIlii 3 BUKOPUCTAaHHSAM CYYaCHUX METOIB
IHCTPYMEHTAJIBHOTO ~ aHali3y Ta  METOMIIB
imeHTHdiKamii omil Ta JKUPIB € aKTyaJbHOIO
HayKOBO-TPAaKTUYHOIO TPOOIEMOIO.

AHaJi3 JiTepaTypHUX AaHMX i
NOCTAHOBKA NMPo01eMH

Inentndikamiss xap4oBUX TPOAYKTIB €
OJTHIEIO 13 CKJIQJIOBUX TEXHIYHOT'O PEryJIOBaHHS,
sKe B yMOBax rmiobamizallii CBITOBOTO PHHKY
BIZTHOCUTBCS 10 OJIHOTO 13 OCHOBHHUX PEryJISITOPIB
npobnemu  Oap’epiB  y Topriii. TexHiuHe
pETyJIOBaHHS  HANAro/Kye  B3AaEMHHH MK
cy0’eKTaMHU PUHKY 3 METOHO 3aIo0iraHHs MOsSBU
HAa  PUHKY  HEIOOPOSKICHOi,  IOTEHIIHHO
HeOe3neyHoi Ta  KOHTpadakTHOI  MPOAYKIIii.
I'moGasizarisi CBITOBOrO PUHKY CIPHYUHSE JOBTE
NEepeMIllIeHHsT  Xap4YOBUX  TPOAYKTIB  Y370BXK
JIOTiCTHYHOTO JIAHIFOTY, MO MPHUBOAMUTE JIO HOTO
3HEOCOOJIEHHS 1 BHHUKAIOTH MPOOJIEMU BUSBICHHS
MMOXOPKCHHST TPOAYKMili 1 BiAMOBIMHOCTI  ii
sKocTi [6].

OmanM 13 3axomiB, SKUH 3a0e3medye
BUITYCK SIKICHOI Ta O€3MeYHOi MPOAYKIii, €
VOPOBA/LKEHHS HAa  IMANPHUEMCTBI  XapdoBOl
MIPOMHUCIIOBOCTI CHCTEMH VIIPABIIHHS SKOCTI Ta
Oesriekm 3 OOOB’SI3KOBHM  3aCTOCYBAaHHSM
npuaunie  HACCP [7]. OpnHak, JOIUIBHO
BIIMITUTH, III0 BHUKOPHUCTAHHS TaKHX CHCTEM
YIIPaBIiHHS SKICTIO Ta OE3MEK0I0 HE BUPINIYE BCiX
mpobIeM, OCKUTBKH 3alpOBa/KY€ BUMOTH TUTBKA
JI0 BIacHE BHPOOHUITBA MPOAYKIii. MikK THM
AKICTh TPOAYKIil BU3HAYAETHCA HE TUIBKA
BAMOTaMH JI0 caMoi MpOAyKIii, ame #W 1o
BIJMIOBiTHOI CHPOBWHHU, yMOBaM 30epiranfs i
TPaHCIIOPTYBaHHA, BUPOIYyBaHHA 1 T. iH. CaMe 115
CKJIa/IoBa  XapyOBOTO  JIAHIOIOTY  HAWOLIBII
BpasiHWBa y TpOIeCci KOHTPOIIOBAHHS 1 OIHII
BIJIIOBITHOCTI CIOXHUBYUM BUMOTaM.

OUiHUTH SKICTh TPOAYKIIl Y Xap4oBOMY
JIaHII031, BHUSBHMTH BIANOBIAHICTE 1i OakaHUM
HOpPMaM, a TaKOX TMOXOMKEHHS MOXHA TUTbKU
IUISTXOM 11eHTUdIKaITii.

InenTudikamis BigpizHAETHCS 32 crioco0aMu
pearizanii i IpU3HAYEHHIO BiJ] MIPOIEAYPHU OIiHKH
AKOCTI 1 O€3meKu Xap4yoBOi TPOAYKINi, sKa
BUKOHYETHCSI 32 CYPOBO PEriIaMEHTOBAaHUM Y
HOPMAaTHUBHIH JOKYMEeHTaIil TepenikoM
MOKAa3HUKIB 1 TO CyTi TINBKH TiATBEPIKYE
BIAMOBIiAHICTE 11 KOHKPETHOMY cTaHzaapty abo
TEXHIYHUM yMoBaM [7].
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3Hayne PO3LIMPEHHS ACOPTHMEHTY
MPOAYKTIB Xap4YyBaHHS HA CIIO)KMBUOMY PHHKY
CYIIPOBOJIKYEThCS, HAXKaJIb, HAMAraHHSIMH JICIKUX
BUPOOHUKIB BUITYCKATH ITiJ] BUTJIAJOM BIJIOMHX
TOBapHMX MapoK BiABEpTI MiApoOKu  abo
MPOAYKIIiIO SIBHO 3aHIKEHO1 sikocTi. Halwacrime
(danscudikaliii miaarTh JOPOri BUAY POCTUHHUX
oniii (MacIMHOBY, KaKao-Macllo, TOpiXOBY) 1
MOJIOYHI MPOAYKTH (Maciio, BEpUIKH, CMETaHy,
CHp, 3TyIICHE Ta CyXe MOJIOKO, MOPO3HBO Ta iH.).
danbcudikailifo oNEXUPOBOT MPOAYKILT MOXKHA
YMOBHO PO3JUIMTH Ha JIBl TPYyIHU: «rpyday, SKIIO
BMICT POCIMHHHUX z00aBok Oumbiie 20 %, i
«TOHKa», KOJIM YacTKa ocTaHHiX — menme 20 %
[8]. ¥V 3B’sA3Ky 3 IIUM OCOOJHMBOI aKTyaJlbHOCTI
Ha0yBae IIOMIYK, PO3pPO0OKa 1 YJOCKOHAJICHHS
CY4aCHMX METOMIB KOHTPOJIO, SKi O 3MOIJIH
mBHIKO 1  epekTuBHO  BUSBHTH  (akT
¢anbcudikarii )KUPOBOrO MPOJYKTY.

DizuKo-XIMIUHI IMOKa3HHUKH, SIKI
BM3HAUYAlOTh  TPAOUIIMHUMU  crocobaMu, €
HEJIOCTATHIMU JUIS OIIHKKA SIKOCTi 1 TepeBipKu
AyTEHTUYHOCTI KHPIB, OCKUTLKU Y ONIIEXXUPOBOMY
BUPOOHWITBI  3’SBWJIMCS  HOBI  TEXHOJIOTIT
MoaudikyBaHHS ~ JKUpiB  (TiApOreHi3yBaHHS,
niepeereprikyBaHHs, KyHakKyBaHHS Ta 1H.), SKi
YCKIIJHIOIOTE BUsBIIEHHS (anbcudikaris [10-13].

Y HacTynHUH wac Uil BUSIBICHHS
(dampcudikariii - KHPOBUX  TMPOMYKTIB  BCE
OULTBITIOTO  MOMIMPEHHS  HAOYBalOTh  METOIH
ra3opiiuHHOl  Xpomarorpadii, iH(ppauepBOHOI
®Dyp’e-CIEeKTPOCKOMiT Ta XpoMaromac-
crieKkTpockorrii [8, 9].

Haif0inpm  DOCTOBIpHMMH  TTOKa3HHUKAMHU,
SKI XapaKTepu3yloTh AKICTh Ta AayTeHTHYHICTb
OJIIEKUPOBOI MPOAYKIII € >KHUPHOKHUCIOTHUI Ta
amyITIinepuHoBud  ckimamu [14, 15], a Takox
rmapaMeTpHu CTEPHUHOBOI (Dpakilii, SKi BU3HAYAIOTH
xpoMatorpadiqyHUMA 1 CHEKTPOMETPUIHUMHU
Meromamu [16-18].

Mera i 3aga4i J0CTiIKeHHT

MeTo10 IaHOTO JOCII/UKEHHSI € CTBOPECHHS
HayKOBOTO ITIIXOIy A0 PO3POOKH Cy4acCHHX CXEM
TEXHOXIMIYHOTO KOHTPOJIO CHPOBWHHU 1 TOTOBOL
MPOAYKIII{ dKUPOTIEpEPOOHOT0 BUPOOHHUIITBA.

s peamizamii  TIOCcTaBIEHOT METH
HEOOXiTHO BUPIIINTH HACTYIIHI 3a]1a4i:

—  po3poOMTH  METOI  KOMIUIEKCHOTO
X0y 10 ieHTH(IKAIiT MOJOYHOTO KHPY;

—  JIOCHITUTH  TEXHOJOTIYHI  CyMimi
MOJIOYHOTO J>KMpYy 1 Horo 3aMiHHMKa 3
HATYpPaJbHOIO Ta TiAPOBAHOIO AJIBLMOBOIO OJNI€I0;

— chopmymmroBaTH HAyKOBO OOIPYHTOBaHi
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pexoMeH artii 10/10 Cy4YaCHHX cXeM
TEXHOXIMIYHOI'O KOHTPOJIO JKHUPOIEPEePOOHOro
BUPOOHUIITBA.

O0’cKTH Ta METOIH AOCiKEeHHS

O0’ekTaMu  OaHOTO  AOCHIIKEHHS €
POCIIMHHI Ta TBapUHHI KUPH 1 )KUPOBI TPOIYKTH 3
KOMOiHOBAHOI KUPOBOIO (ha3oro.

Hdns  JgochmipkeHHsT ~ BUKOPUCTOBYBAIH
METO/IM Ta30piANHHOI XpomaTorpadii.

KupHoxkuciaoTHUH CKIan, CKJaJ
CTEpPUHIB Ta M[HC-TPAHC I130MEpU IKUPHUX
KHCIIOT JOCIHIKyBaJl METOJOM Ta30piIMHHOT
xpoMarorpadii Ha razoBoMy Xpomartorpadi
Hewlett Packard HP-6890 i3 3acTtocyBaHHsIM
kaminsgpuoi komouku HP-88 (88%-cyanopropyl
aryl-polysiloxane,  Agilent  Technologies)
noBxuHo 100 M, 3 BHYTpIIIHIM JiaMeTpoM
0,25 MM Ta TOBmUMHOI Hepyxomoi ¢dazu 0,2
MKM 3a HACTYITHHX YMOB: INBUJKICTh ITOTOKY
razy-Hociss — 1,2 Mi/xB, KoeQimieHT mnominy
notoky — 1:100, TemnepaTypa BHIIapoByBada —
280 °C, Temmneparypa aerexktopa (ITId) — 290
°C, TeMmmepaTypHUH pEXKHM KOJIOHKA —
noctymoBuit HarpiB Big 60 °C mo 230 °C.

s igeHtudikamii  xpomaTorpadidHux
TTIKiB Ta o0paxyHKy XpoMaTorpam
BUKOPDHCTOBYBAJIM CyMIlll METHJIOBHUX edipiB
kupauX kuciaor 37 Component FAME Mix T.m.
Supelco  (kat. Ne 47885-U).  Peectpamito  Ta
00poOKy  XpomarorpaMm  3[ifiCHIOBaIH 32
JOIIOMOTOF0 [IEPCOHAIBHOTO KOMIT'IOTEpa,
OCHAIIIEHOTO TIporpaMHUM 3abesnedeHHsM HP
ChemStation.

BusHaueHHS anMarIinepuHOBOIO CKJIamy
MpOBONWINA Ha ra3oBoMmy xpomarorpadi CP-
3800 (Varian), o6mamHaHOMY TIOJIYM STHO-
10HI3aI[IHHAM JIETEKTOPOM, CHCTEMOIO0
EIEeKTPOHHOTO YIPaBIiHHA TOTOKAMHU Tas3iB,
yVHIBepCallbHUM  IHXXEKTOPOM ISl BBEJCHHS
3pa3KiB y peXHMax 3 pO3IUICHHSM Ta 0e3
po3IineHHs TMOTOKiB Ta aBTtocemiiepom (CP-
8410  Varian). BukopuctaHo  KamigspHy
komouky DB-5HT  (Agilent Technologies)
JIOB>KHHOIO 15 m. Hepyxoma thaza
MeTUI()EHIITOTICUIIOKCaH. [IporpamyBanus
temneparyp Big 90°C go 380°C. us
KaliOpyBaHHA  KOJOHKH  BHUKOPHCTOBYBAaBCS
CTAaHJApTU30BaHUH  3pa30K  3HEBOJIHEHOTO
monouHoro kupy BCR 519. Inentudikauiro
MiKiB Ta 1X IHTerpyBaHHS MPOBOIWUIU 3
BUKOPUCTAaHHSIM TNPOTPaMHOro 3abe3medeHHs
"Galaxy".
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PesynbraTn nociainskenHs inenTugikamii
0JIiif Ta KMPIiB Ta JKUPOBMICTUBHUX MPOAYKTIB

BusiBnennss  Qanscudikamii  MomodHOro
KHUPY 3allUINAETBCS  aKTyaIbHUM  HAayKOBUM
3aBIaHHAM Yy 3B’S3KYy 13 IOSBOIO Ha PHHKY
VYkpaiHu BeNMKOi  KUTBKOCTI Tak  3BaHOTo
«BEPIIKOBOTO Macja» Ta IHIIMX MOJOYHUX
MPOAYKTIB 3 JOJABaHHIM JXUPIB POCIMHHOIO Ta
TBapUHHOT'O MTOXOJPKEHHSI.

Hns BusiBieHHs Qanbcudikailii MOIOYHOTO
KUPY HEJIOCTaTHBO JAHUX 10/10
XKUPHOKUCIIOTHOTO  Ta AIMIITIIIEPUHOBOTO
CKJIazy, SKi J1al0Th 3MOTY TUIbKH SIKICHO OLIIHUTH
MPHUCYTHICTh IHINHMX XKUPIB. 30KpeMa, BHU3HAYUTH
10-20 % noOMIIIOK 3a JOMOMOIOI  aHaJi3y
KUPHOKUCIIOTHOTO  CKJagy HEMOXKJIMBO 32
MPUYMHN TPUPOJHUX KOJIUBAHb CKJIaly KHPHHUX
KHCJIOT 1 MOJIOYHOTO KHPY, i POCTHHHUX JKUPIB Y
JIOCUTh IIMPOKOMY Jiama3oni [19-21].

Jlnst BCTAHOBJIEHHSI TPOIIEHTHOTO BMICTY
MOJIOYHOTO KHPY B KHPOBIil CyMillli BU3HAYAIOTh
CKJIaJ] CTEPUHOBOI (ppakiii, 30kpemMa, BUSBISIOTh
KUIBKICTh XOJIECTEPOITY, SIK CTEPOJIy TBAPUHHOIO
noxo pkeHHst. CIIif BIAMITUTH, 1110 Y OCTaHHIN Jac
B YKpaiHy HOTPaIUISIOTh KOMEPITIHHI JKUPU IS
MOJIOYHHX TMPOMYKTIB, IO MICTATh TBapUHHI
JKUPH, 30KpeMa, oOpoOJieHI 3a CHeIriaIbHOI0
TEXHOJIOTI€I0 JKUPU MOPCHKUX CCaBIliB. B Takmx
MPOAYKTaX TOJOBHUM CTEPUHOM Yy  CKJaji
CTEpPUHOBOI (hpakilii 3aIUIIAE€TbCS XOJIECTEPOI,
MacoBY HYacTKy SKOTO MaKCHMAallbHO HaOJIIKEHO
JI0 MOJIOYHOT'O KHPY.

Busnauenns Qanbcudikallii  omiekKupoBol
MPOAYKIii 3a CKIagoM CTepHHOBOI (hpakiii
(BmacHe 3a BMICTOM pPOCIMHHHX CTEpHHIB) 3
BHKOPHUCTaHHSAM ra3oBoi XpomaTomac-
CIIEKTPOCKOITI €  HaWOUTBII  JTOCTOBIpHHUM
METOAOM, SKHH TO3BOJISIE BUSBUTH JTO0ABKHU OJNIH
POCIIMHHOTO MTOXOKEHHS Bix 2 % 1 BUILE.

Ha migcraBi BUKOHaHUX HaMU IOCIIKEHBb
AIMUITITIIEPUHOBOTO CKIIAAy MOJEIBHUX cymimieit
MOJIOUHOTO XHUPY 3 UYKOPITHUMH POCTUHHUMH
Ta TBAapUHHUMH O KApPaMH BHU3HAYEHO MEXi
BU3HAYEHH 1X, K1 HaBeIeHO B Ta0iI. 1.

Takum  ymHOM, IS e(EKTHBHOTO
TEXHOXIMIYHOTO  KOHTPOIIO BHUPOOHHITBA i
rmepepoOKH  MOJOYHOTO  KHPY, a  TaKOK
BH3HaueHHS ioro danscudikamii  HEoOXiqHO
3aCTOCYBaHHSI KOMILUIEKCY aHAIITUYHUX METOIIB,
SKUH ~ BKIIOYA€  BU3HAYEHHS  3arajbHOTO
KUPHOKHUCIIOTHOTO CKIIAJy, AallMIITIIIEPUHOBOTO
CKJIaJy Ta CKJIaay CTepUHOBOI (ppakmii.
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Tabmmmga 1 — Mexa  BHU3HAaYeHHSA
Yy)KOPITHUX KUPIB Y MOJIOYHOMY XKHPIi, Yo

Bun xupy Mesxa BU3HaueHHs, %
COHSAIIHUKOBA OJIist 2
CoeBa oiis 5
Pimmakosa oumis 7
[ManemosiapoBa omist 5
ITanemoBa odig 5
Koxkocosa omist 5
3aMIiHHUK  MOJIOYHOI'O 5
KUPY 3 KOMOIHOBaHUM
CKJIAJIOM
CBUHSUNH XUP 5
PuG’sranit sxup 10
2Kup Mopchkux ccaBiiiB 10

SIK CBIMYMTH MPAKTUKA KUPOIEPEepOOHOTrO
BHPOOHUIITBA, T gac BUPOOHHMIITBA
MapraprHOBOI MPOAYKINii Ta CIEMiabHUX XUPIB
4aCTO BUKOPUCTOBYIOTH HATYpallbHY Ta TiApOBaHy
MagbMOBY OJIIFO Ta iX TEXHOJOTIYHI CyMimm 3
IHIMUMA ~ KupaMd. Taki KOMITO3WINI  9acTo
BUKOPHUCTOBYIOTBCSI SIK 3aMIHHMKH MOJIOYHOTO
JKAPY, XUPU [UI1 KOHIWTEPCBKOI Ta MOJOYHOL
MIPOMHUCIIOBOCT1, JKHPOB1 OCHOBH CIIPEIIB.

JIst TIepeBipKH SIKOCTI JKHIPIB, IO BXOISITH
0 CKJaay CIpeniB, a TaKoX IOTPUMAaHHSI
CITIBBITHOIIICHHS MOJIOYHOT'O 1 POCIIMHHOTO JKHUPIB
3aMpOIOHOBAHO BW3HAYATH AIMITIIIIEPUHOBHA
CKJIaJl )KHPOBHUX OCHOB Y MOETHAHHI 3 KUTbKICHUM
anamizoM Macsiaoi (C%) KHCIOTH, XapaKTepHOi
JUTSE MOJIOYHOTO KUDY.

Ominky JOLUIBHOCTI BU3HAYCHHSA
AIITITIIEPUHOBOTO CKJIaTy 3p0o0IeHo Ha TiIcTaBi
BU3HAYEHHS IHOTO ITOKA3HUKY IUII MOJIEITBHHUX
cymimei momounoro kupy (20-95 %) i
nanbeMoBoi omii (5-80 %) Ta MONOYHOro >XUpPY
(60-95 %) i rizpoBanoi maapbMoBoi odil (5-40 %).
OpeprkaHi 1aHi MO0 AIMIITITIIIEPHHOBOTO CKIAAy
3a3HaYEHUX  TEXHONOTIYHWUX  CyMimed Yy
MOPiBHSAHHI 3 TaKUX IHIMBITyaTEHAX
KOMITOHEHTIB TPEICTaBIICHO Ha puC. 1,2 y BUTIISI I
Jiarpam.
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@ MONGYHAIA #1p

W 5% MankMos di oniiy
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MOTOYHOMY 3KMDi
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D 70%nansMos oi onily
MONOYHOMY Kupi-
W 50%nNansMos of onily

MOTMOYHOMY HMpi
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Puc. 1 — [liaepama ayuneniyepuno8oeo ckiady MOI04YHO20 HCupy, 0e3000p08aHol nAaibMo8ol onii ma ix
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MONOYHOMY HUp

NansMoBa onid

AnmiraineprHoBHE ckIa] (3a KiaskicTio aToMmie C)

Puc. 2 — Jliacpama ayuneniyepuro2o ckiady MOI0YHO20 HCUpy, 2i0po8aroi naibmosoi onii ma ix
cymiwe

BcraHoBieHo, 110 31 30UIBIIEHHSIM YaCTKH
JOMIIIKKA TanbMOBOi omii (HaTypaibHOI Ta
rifpoBaHoi) 'y  MOJOYHOMY JKHApPI  BMICT
BHCOKOMOJNIEKYISIpHUX  anuirminepuraiB — (C50,
C52, C54) 30impmIyeTbes, a BMICT HHU3BKO- Ta

CEpeAHbOMOJEKYIIIPHIX (C24-C44) -
3HUKYETBCSL.
OueBuHO, 110 BMIiCT

BHCOKOMOJIEKYJIsipHOro ampuiriinepuny C54  y
rizpoBaniii manmeMoBii omii (38,694+0,520 %) €
3HaYHO OUThIIMM, HDK y  JI€30J0POBaHii
manpMoBiit omii (11,631+0,086 %) 3a paxyHOK
3MiHH JKUPHOKHCIIOTHOT'O CKJIay 1 IepeTBOPEHHS
JHOJIEBOI KHUCIOTH y TpaHC-i30MepH 0J1eTHOBOI
(C1s") kucmorn.

AmHaJsioriuHi aHi onepKaHo Ui cymilien
MOJIOYHOTO JKUPY 3 KOKOCOBOIO, MaJbMOSIIPOBOIO,

pIIKHMH ~ pPOCIMHHUMH  OJisIMH  (COEBOIO,
pIMaKoBOIO,  MAacIWHOBOIO,  COHSIIHUKOBOIO,
JUISTHOIO, KYKYPYA3SHOI0), TiJPOBAaHUM PHO’ STINM
JKUPOM, CBUHSYMM JKMPOM Ta 3aMiHHHUKaMU
MomnouHoro xupa «Kombiom» ta «/lemikon».

g BCiX mOCHipKeHUX CyMillel ofepxKaHo
PO3paxyHKOBIi hopmymn CyMapHOro
AIWITITIEPUHOBOTO CKIIAJy HAa OCHOBI TAKETiB
npukiaaaux nporpam Microsoft Office Excel.

Y  3zaranpHOMYy  BUIJLIAI  CyMapHHH
AIWITITIEPUHOBUI  CKIIaJ] BHU3HAYAIOTH JIIHIEIO
perpecii

S =2,7575-C26+6,4077-C28 +
+5,5437-C30-15,3247-C32+6,2600-C34+
+8,0108-C40-5,0336-C42+
+0,6356-C44+6,0171-C46 (1)
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ne: S — CyMapHH BMICT alWIrIinepuHis, %;
C26, C28...C46 — macoBa yacTKa iHAMBITyaTbHUX
aIITITIepHHIB, Y%.

BcranoBieHo Takox, 10 MpH 30LTbLICHHI
BMICTY 3aMiHHUKY y MOJOYHOMY JKHpi JIiHIHHO
30UTBIIYETHCS MacoBa 4YacTKa AalWrIiLepuHiB
C50 i C52 (puc. 3), 1m0 € HAWKPAIIOW O3HAKOI
NPUCYTHOCTI  JIOMIIIKA  MajabMOBOI  OJil Y
MOJIOYHOMY KHPI.

25

C 52 (R?=0,9986

BracT Tpumivgpwais ©50 T2
C52, %

R T T S S GRS S\
Bmict 3aminnnka "KomGion" y monoyHomy xupi, %

Puc. 3 — Kopenayis miswc emicmom
saminnuka «Kombiony y monounomy scupi ma
emicmom C50 abo C52 y yux cymiwax

KpiMm  cymapHOro  amuiriinepuHOBOTO
ckiany (S), po3paxoBaHOMYy 3a piBHSHHAIM (1),
OJlep’KaHO TOMIOHI 3aJIeKHOCTI I KOHKPETHHUX
cymimied,  SAKi  JO3BOJSIIOTE  PO3paxyBaTH
AIITIIIEPUHOBHA  CKJIAZl CYMIII MOJIOYHOT'O
JKUPY 3 IEBHUM 4YyXOpigHUM xupoM (S¢). Jlami 3a
MPOIEAYPOI0, SIKYy JIETANbHO TIPEACTaBICHO B
poboti [22], po3paxoByIOTh, HANPHUKIAA, BMICT
MaJbMOBOI OIi1 Y )KHPOBUX OCHOBAaX CIIpPeiB abo
IHIIMX JKUPOBHUX CyMiIIax.

Takum YWHOM, UIS BHpIMICHHS OaraThox
BUPOOHHMYHMX 3aJ1ad, ITOB’I3aHUX 3 TEXHOXIMIYHIM
KOHTpOIIEM MOYaTKOBOL CHUPOBUHU
KUPOTIEpEepOOHOT0 BHPOOHUIITBA, a TaKOXK IS
3amobiranHs  (anbcuikamii MOIOYHOTO KHPY
moTpibHO 3aIydaTi CydJacHi METOT!
imeHTudikamii omii Ta JKHPIB 3a CXEMOIO,
MPEACTABIICHO Ha puC. 4.

HeoOximHicTh 3ampoBa/DKEHHS CydacHHUX
MeTomiB imeHTuikamii omid Ta KUpiB 3
BHKOPHCTAaHHSM  XpoMarorpadiqyHuXx  METOIUK
TIOCHIDKEHHS HE 00MEKYETBCS TUIBKU
BHPOOHUIITBOM CHPEiB, IKi MalOTb KOMOIHOBaHY
KUPOBY OCHOBY.

Tak, omHMM 3 HaNpPAMKIB TEXHOJIOTI]
MO (hIKOBAHUX JKUPIB € TEXHOJIOTis
KyHa)>KOBaHUX oI, 30amaHCcOBaHUX  3a
CIIIBBigHOIEHHAM W-6/W-3  MOJIiHEHaCHYEeHUX
KUPHUX KHCIOT. TexXHOXIMIYHUH KOHTPOJb
BUPOOHMITBA Ta SKOCTI KYyNa)KOBaHUX Ol
3MIMCHIOETbCS 33 JOMNOMOIOI0  KOMIT IOTEPHHUX
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nporpam, sKi 3a0e3neuyroTh MOCTIHHUIA KOHTPOJIb
JKUPHOKUCIOTHOI'O CKJIaJy MOYAaTKOBHX ONiM Ta
OJlep’KaHUX KyHaxiB. 3 OMNIAAy Ha BHUKIAICHE
BUIIIE, KOHTPOJIO ayTEHTUYHOCTi OJNIil Ta >KUPIB
TLUIBKA 3a KUPHOKUCITOTHIM CKJIaJIOM
HEJI0CTaTHBO.

[ ITouaTkoBa cHpoBHHA ’

i

Bu3Ha4YeHHS )KHPHOKHUCIOTHOTO
CKIanxy

v
O6po6ka pe3ynbTaTiB ‘

‘ BusnauenHs aunnmiuepuﬁosoro CKItagy ‘

l

’ O6po6ka pe3ynbTaTiB }—‘

L BusnauenHus CTEPpHHOBOI'O CKIagy ’

l

k O6pobka pe3ynbTaTin '

—" KiHueBuii BACHOBOK Fﬁ

Puc. 4 — Cxema ioenmudpixayii oniti ma
AHCUPIB Y MEXHOXIMIYHOMY KOHMPOAL NOYAMKOBOI
CUPOBUHU HCUPONEPEPOOHO20 8UPOOHUYMEA

[HIIAM TIPUKIIAIOM HEOOXITHOCTI
MePeryisily CXeM TEXHOXIMIYHOTO KOHTPOIIO €
BHPOOHHUIITBO

3aMIHHHKIB, TOJIMNIIyBadiB, CyporartiB Ta
€KBIBAJICHTIB Kakao-Mmacija. TeXHONOriuHi cxeMu
3a3HAYCHUX NPOAYKTIB € CKIATHUMH, TOMY IO
MOETHYIOTh  JAEKiTbKa CcIocobiB  Momudikarrii
MOYaTKOBOI JKHPOBOI CHPOBHHH, BiJI CIIPaBKHOCTI
SIKO1 3aJISKUTH SKICTh KIHIIEBOT'O TIPOIYKTY.

Takoro > KOMIUIEKCHOTO TIAXOAY [0
TEXHOXIMIYHOT'O KOHTPOITIO MIOYaTKOBOT CHPOBHHH
norpedye BUPOOHHUIITBO KHUPIB  KYJITIHAPHUX,
XJTI0OMEKapChKUX, IS MOJIOYHOI ITPOMHUCIIOBOCTI
1 0COONMMBO  KOHIUTEPCHKUX, SAKI  MAIOTh
[UTIECTIPSIMOBAaHy  [Tif0 1 BY3bKHW Jiama3oH
GI3MYHUX ~ XapaKTEPUCTUK  OKPEMHUX  MapoK
(TeMriepaTyp IJIaBJIEHHS 1 TBEPIOCTI), 5IKi, B CBOIO
4yepry, 3aJeXarh BiJ MPHCYTHOCTI JIOMIIIOK
CTOPOHHIX YKUPIB.

3acTocyBaHHS KOMIUIEKCY aHATITHYHHX
METOMIB  JJIsI BCTAHOBJCHHS  ayTEHTHYHOCTI
OJIHO-KUPOBOI CUPOBMHH Ta OJIE€KUPOBMICHHUX
OPOIYKTIB JTO3BOJINTH TAaKOXK BHPIIIyBaTH Taki
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TEXHOJIOTIYHI 3ajadi, SK BU3HAYEHHS IOMIIIOK
COHSIIHUKOBOI OMil y MAaciuHOBii, HasBHICTbH
3aMIHHHKIB Ta €KBIBaJEHTIB KakKao-macjia B
MIOKOMai 1 T. 1H.

Takum  YuHOM,  pe3yiabTaTH  JAHOTO
JOCITIDKEHHS OYAyTh BHKOPHCTaHI (paxXiBISIMH
ONIEXHUPOBOI Taly3l Ta CYMDKHUX Taiy3ed
Xap4yoBOl TMPOMHMCIOBOCTI MiJ 4Yac CTBOPEHHS
CY4aCHHX CXEM TEXHOXIMKOHTPOJIIO BiAMOBIIHUX
BUPOOHHUIITB.

BucHoBxku

Po3pobieHo MeToJ; KOMITJIEKCHOTO MiIX0ay
0  imeHTH(}IKAIi MOJIOYHOIO KHUDY, SKUH
BKIIOYA€ aHalli3  KUPHOKUCIOTHOTO CKIIATY,
AIMITIIIEPUHOBOTO CKJIamy — Ta CKJIany
CTEPUHOBOI (dpaxiii. st BUSIBJICHHS
danbcudikamii MOIOYHOrO IKHUPY 32 JaHUMH
AIMITIIIEPUHOBOTO CKJIAJy BH3HAYEHO MEXI
BHU3HAYEHHS YYXOPIIHUX JKUPIB, SIKI CKJIAJAIOTh
Big 2-10 %.

3a JaHMUMH AIITIIIEPUHOBOTO  CKIIAJY
MOJICIbHUX ~ CyMIIIEH  MOJIOYHOT'O  JKUPY 3
aJIbMOBOIO OJTI€I0 (HATYPaJbHOIO Ta T'iIPOBAHOI0)
pO3pOOJICHO  PO3paxXyHKOBHH  METOH,  SIKUH
JIO3BOJISIE BH3HAYUTH BMICT TaJbMOBOI OJii ¥y
JKHPOBHX OCHOBAaX CIPEIiB Ta IHIIUX JKHPOBUX
CyMimax.
CdopMyTp0BaHO MPAKTHYHI PEKOMEHAAII] IIOA0
HEOOXITHOCTI TEPEerNIIay CXeM TEeXHOXIMIYHOrO
KOHTPOJIO Y BHPOOHMIITBI CIIPEMiB, MaprapuHiB,
KyHa)KOBaHUX POCIMHHHUX OJIiH, KOHIUTEPCHKUX,
KyJIIHapHUX, XJIIOOMEeKapChbKUX Ta IS MOJOYHOI
MIPOMUCIIOBOCTI JKHPIB 13 3allydeHHSIM Cy4acHHX
METOMiB  imeHTH(dikamii omiii Ta JKUpiB 3
BUKOPHUCTAaHHSIM  XpOMATOrpadiqHuX  METOIUK
JOCIIKEHHS.
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