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OCO6EHHOCTY YaIeHNsT KPaCcsLLUX BELLECTB
Npn O0TOENKE PACTUTENbHBLIX Maces

Bepa B. nnapunoHoBa, OkcaHa C. Kpyrnas, AnekcaHap A. J106aHoB,
KOnusa L. KOcynosa*, EneHa A.Bepbuukas

WHCTVUTYT nuwesoit n nepepabaTbiBatoLLeil NpombineHHOCTU PIBEOY BO «Ky6aHCKuiA
rocyfapCTBEHHbIA TEXHONOrMYECKUN YHUBEPCUTET»;
yn. Mockosckas, 2, . KpacHogap, 350072, Poccuiickas ®egepauys

AHHOTauusa. B COBpeMeHHbIX YCNOBUAX MepepaboTKN pacTUTENbHbIX Macen akTyasbHbIMU
OCTalTCA BOMPOChI MOBbILEHUS KayecTBa M 6€30MacHOCTU paMHMPOBaHHbLIX Macen. OTMeYeHo, YTo
Hanbonee pe3ynbTaTUBHOW SBNAETCA KOMIMIEKCHAA WU MNOMHas padmHauus pacTUTeNbHbIX Macen,
obecreunBaloLLas BbIBEEHNE OCHOBHbIX [pynn COMYTCTBYHOLWMX BELECTB TPagULMOHHBIMU U
YCOBEPLLEHCTBOBAHHbLIMI METOAAMU.

CNOXXHOCTU OpraHu3alum TeXHONOrMM pauHaLmM CBS3aHbl C COMPOBOXAAIOWMM OKUC/IEHNEM
Mace/ Ha OTAe/NbHbIX CTaAusAX U CHUKEHUEM MX YCTOMYMBOCTU K OKUC/IEHWIO MPU XpaHeHuu. MNpuyemM B
HanbonbLUe CTEMNeHN 3TO XapakTepHO A1 TPYLOEMKOM orepaumn afcopbuMOHHON OTOeNKM Mpu
MPUMEHEHNN  KWUC/IOTHO-aKTUBMPOBAHHbIX MWHEPa/IbHbIX a[COPOEHTOB, COAEPXALMX aKTUBHbIE
MeTa/l/Ibl, CNOCOBCTBYIOLLME aKTVBUPOBAHUIO OKUC/NTENBbHbBIX MPOLECCOB.

HoBbIi NOAXO4 K OpraHu3aumMu TeXHOMOMMW YAeHUS KpacAWmMX BeLecTB npu  OToesnke
npegycMaTpuBaeT NpYMeHeHe «MOKPOro» MeTOZa OCBET/IEHWS TMAPATUPOBAHHOIO B/IXXHOr0 Macra.
Takas TexXHONOrus Cnoco6CTBYeT MpY BbICOKOM YPOBHE OCBET/IEHUS CHUDKEHUIO OKWCMIEHHOCTY
0T6eNneHHOro Macna. Pe3ynbTaTMBHOCTb METO/A NOBbLILLAETCA 33 CHET NPUMEHEHNS CMECU MUHEPASTbHOT 0
N pacTUTeNbHOro aacopbeHToB, OTOeNMBatOLas CNOCOOHOCTb KOTOPbIX YCWU/MBAETCS MPUMEHEHWNEM
MeXaHOXMMUYeCKoii akTueaumm (MXA).

OTMeYeHO, YTO APPEKTUBHBLIM ABNSETCA PAaCTUTE/bHbIN aACOP6EHT, NOMYYEHHbIN K3 BbICYLLEHHbIX
M3MeNbYEeHHbIX CTBOPOK ropoxa, CoAepalluii MeKTUH U reMULENI0N03Y.

MXA crnoco6CTBYeT KOMIMJIEKCHOMY BO3LE/CTBUIO Ha 00pabaTbiBaeMytd CUCTEMY 3a CYeT
NOKaNbHbIX [JaBMeHWA W CABWUroBbIX fAedopmauuil, UYTO akTUBUPYeT afcopOLMOHHbIE CBOWCTBA
MOAM(ULMPOBAHHOTO MUHEPa/IbHO-PaCTUTENIbHOTO aAcopbeHTa M MOBbILWAeT €ero u3bupatebHoe
JelicTBMe.

MpeanoXxeHHas TEXHONOrMS C NPUMEHEHNEM CMeCK COpOeHTOB 1 MXA MOBbLILWAET YCTORYNBOCTb
Macnia K OKWUC/IEHUIO U CHUKAET HAaKOMIEHUe Ha HeM NMPOAYKTOB OKUCIEHWS MPW XpaHeHUW, TO eCTb
CMOCcOOCTBYET MOBbLILLIEHNIO KavecTBa 0TOENIEHHOM0 Macsa, YTo A0MKHO 06eCcneynTb BbICOKUIA 3(htheKT
3aBepLUatoLLei CTaaun NOMHON paduHaUun - Ae3040paLmu.

Kntouesble cnosa: MeTOA pafmHaumn, aacopbeHT MOANGDULMPOBaHHBIV pacTUTENbHBIWA, 0TOENKa,
pacTutensHoe Macso, MXA, KpacsLlime BeLlecTsa, OKUC/eHNE, MPOAYKTbI OKUC/IEHUSA
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Features of removal of coloring substances
during bleaching vegetable oils
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Abstract. In modem conditions of vegetable oil processing, the issues of improving the quality
and safety of refined oils remain relevant. It has been noted that the most effective one is complex or
complete refining of vegetable oils, which ensures the removal of the main groups of related substances
by traditional and improved methods.

The complexity of the organization of refining technology is associated with the accompanying
oxidation of oils at certain stages and a decrease in their resistance to oxidation during storage. Moreover,
this is most characteristic of the time-consuming operation of adsorption bleaching when using acid-
activated mineral adsorbents containing active metals that contribute to the activation of oxidative
processes.

A new approach to the organization of the technology of removing coloring substances during
bleaching involves the use of a «wet» method of clarification of hydrated wet oil. This technology helps
to reduce the oxidation of bleached oil at a high level of clarification. The effectiveness of the method is
increased due to the use of a mixture of mineral and vegetable adsorbents, the bleaching ability of which
is enhanced by the use of mechanochemical activation (MHA).

It has been noted that a plant adsorbent obtained from dried crushed pea leaves containing pectin
and hemicellulose is effective.

MHA contributes to the complex effect on the treated system due to local pressures and shear
deformations, which activate the adsorption properties of the modified mineral-vegetable adsorbent and
increases its selective effect.

The proposed technology using a mixture of sorbents and MHA increases the resistance of oil to
oxidation and reduces the accumulation of oxidation products in it during storage, it improves the quality
ofbleached oil, which should provide a high effect ofthe final stage of complete refining - deodorization.

Keywords: refining method, modified vegetable adsorbent, bleaching, vegetable oil, MHA,
coloring substances, oxidation, oxidation products
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OfHOM 13 rNaBHbIX 38[ja4 COBPEMEHHO-
ro Mac/n0>XnWpoBoro NPon3BOoACTBA ABNAETCA
nonyyeHne KayeCTBEHHbIX PaCTUTENIbHbIX
mMacen C HWU3KWUM COJepXXaHWem COonyTCT-
BYIOLNX BeLEeCTB, B TOM uucie ¢ocgo-
NUNUAO0B, CBOOOAHBLIX XXUPHBIX KWCNOT,
Kpacawmx n of40pUpPYIOLWMX BELLECTB, Mpu

[LOCTAaTOYHO BbICOKOI pe3ynbTaTUBHOCTU U
adekTuBHocTH [1].

TpaguUMOHHO BbINONHEHWE TaKOM 3a-
Jaun obecneymBaeTcs MPUMEHEHNEM COBpe-
MEHHbIX MeTOLOB pauHauuu, BKIKOYAKO-
WMX CTaguMu nocnefoBaTeNlbHOrO BblBefe-
HUA OTAENbHbIX TPYMN COMYTCTBYHLLNX
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BewecTs. B Takux ycnoBusix Heob6xoAmmo
MaKCUMasbHO WCKIYaTb BANAHUE KOH-
KPETHbIX XWMMWYECKUX  COMYTCTBYHOLMNX
COelHEHUI Ha CTeneHb WX BbIBEAEHUS.
Moatomy Heobxofmma TuiaTenbHas MoAro-
TOBKa Macen K OT[eNbHON cneunanbHol
CTagun pauHaumMy M NOCTPOEHWe TeXHO-
NOTNYECKMX pexxmMoB. Hanbonbline cnox-
HOCTM patunHauMm CBsi3aHbl C OKUCNEHWEM
XWPOB Ha OTAe/bHbIX CTagMax U B
KoMMekce B uenom [1, 2].

OC06EHHO YyBCTBUTENIbHON TaKoMy
npoueccy sBnAseTcs crtagua oTOenku, npu
KOTOPO WUCMOMb3yHT afACcOPOEeHTbl MUHE-
panbHOW NMpMpofbl, cofepXalime meTansbl
NepemMeHHON BafIEHTHOCTU, SBAAIOLLMECSH
NHULMATOPaMM OKUCNEHUSA C HAKOMIEHNEM
NEepPBUYHbLIX U  BTOPUYHBIX MNPOLYKTOB
okucnenus [2].

MoaToMy Lenbl Halwero wuccnepoa-
HUA sBnseTca Nog6op ahheKTUBHOIO Lene-
BOro agcopbeHTa v MeToga afcopOUNOHHON
06paboTKK, UCKAKOYaLWero noboyHble
3th(heKTbl, 0COBEHHO OKUCAUTENbHbIE.

B Poccuiickoli ®egepaynn nugepom
no o6beMy NpPoU3BOLCTBA OCTaeTCA NOACOSI-
HeYHOe Macno, Ha [0/ KOTOPOro npuxo-
antcs 6onee 70 % oT obuwero o6bema

BblpabaTbiBaeMblX B CTpaHe PacTUTENbHbIX
macen. 9TO CBA3aHO C NPUHATbIMU Tpagu-
UMMM BO3feNbIBAHUA MOACONHEYHMKA, a
TakXe C ero 61aronpusTHbBIM COCTaBOM, B
TOM 4uCNe >XXUPHOKMUCNOTHLIM W CBOMCT-
Bamu. [lpMyemMm OCHOBHOE HarnpaB/ieHue
nepepaboTKM - Mony4vyeHne pauUHUpPOBaH-
HOro [e3040pMPOBaHHOI0 MOACO/THEYHOIO
macna s TOProsor CeT M NPOMbILL/IEH-
HOr0O MNPUMEHEHWA B COCTaBe MULLEBbIX
npoaykTos [3].

B cBA3M C 3TMM B KauyecTBe 00ObeKTa
nccnefoBaHUs yAaneHUs Kpacswux Be-
LLecTB Npu 0TOENKe B Hallein paboTe 6blno
MCNOMb30BaHO MApaTUPOBaHHOE  BOJOIA
nofconHe4yHoe Macno. Bwibop Takoro
00beKTa CBfi3aH C HEOOXOAMMOCTbLIO YyCTa-
HOB/IEHUS BO3MOXHOrO BblBeAEeHUS U ApYy-
FMX COMYTCTBYHOLLMX BEWECTB Npu agcop-
OLUMOHHOW OYNCTKE W MpugaHusa Macny
YCTOMUYMBOCTU K OKMUCNEHUID. XapaKTepuc-
TWKa WCXOLHOr0 MOACOMHEYHOro Macna
npueegeHa B Tabnuue 1

OTbenka sBnseTca cTaguein nepeq
fesofopaumneit, N03ToOMy Heo6Xxo4MM BbIGOp
agcopbeHTa, MO3BONAKOWEr0 Hapagy ¢
KpacawmMn  BellecTBamMn  MaKCUManbHO
BbIBECTW MPOAYKTbI OKUCEeHNA [4].

MokKasaTenin UCXOAHOro MOACO/THEYHOr0 Mac/a

Indicators of the original sunflower oil

HanmeHoBaHVe nokasatens

LIBeTHOe yumcno, mr 12

KwucnoTtHoe uncno, mr KOH/r
MaccoBasa gons, %

thochonununaos B nepecyeTe Ha P205
HEOMbISIAEMbIX NNNNLOB

MaccoBas aons MeTa/1/10B nepemMeH HoM
Ba/IEHTHOCTM, MI/Kr
MNepekuncHoe 4yuncno, MMO/1b aKTMBHOIo

Kucnopoga/kr
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Tabnmua 1
Table 1
3HayeHne NokKasaTtesisi Mmacia
HepahMHMPOBaHHOIO rmapaTMpoBaHHOro
23 18
31 2,41
0,018 0,002
131 1,12
0,80 0,34
7,48 4,82
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B oTeuecTBEHHONM ¥ 3apy6exHON Tex-
HOMOTUN OTOGENKM MPUMEHSAIOT KUCIOTHO-
aKTUBMPOBAHHbIE  MWHepanbHble  ajcop-
6eHTbI, KOTOpble yNy4yllatT opraHonenTu-
YyecKue MoKasaTenu Mmacen, HO ypanswoT
NPUCYTCTBYIOLLME MPOAYKTbI OKUCEHUSA W
OVNOKCUHBI.

YuutbiBas aT0 NPOBOAWIN UCCNef0Ba-
HUS C MPUMeEHeHMeM pacrnpoCcTpaHeHHOro
MUHEpPanbHOro agcopbeHTa MapKu
«Tpucnun-306» © pacTuTenbHoro apcop-
6eHTa MOMYYEHHOro 1 pa3paboTaHHO Hamu
TEXHOMOTUU WX BbICYLIEHHbIX WU3MENbYeH-
HbIX CTBOPOK ropoxa, KOTOpble XapakTe-
PU3YHOTCA BbICOKUM COAEPXXaHMEM MEKTUHA
(1o 7 %) n remunuenntonosbl (4o 5%) wu
COOTBETCTBEHHO, XOpowuMKU agcopbumno-
HHbIMW CBOWCTBAMW K COMYTCTBYHOLWMM
BewecTBam [4].

Cnepgyetr OTMeTUTb, 4TO 3 eKTMB-
HOCTb OT6GENKW 3aBUCUT HEe TONbKO OT
NPUPOAbI KpacsALMxX BeWweCTB U NPUMeHse-
MbIX afCOPOEHTOB, HO M OT YCNOBUIA 0bpa-
60TKM B TEXHONOrMYECKOM 060pYA0BaHMMN.

AHanus npumeHsemoro o6opyaosaHus
N5 OCYLLeCTB/IeHNs aAcopOLMOHHOI 0bpa-
60TKM MOKasan LenecoobpasHOCTb NpuMme-
HeHns Hanbonee 3PHEKTUBHOrO B 3TOM

HanpasNeHNM MEXAHOXVMMUNYECKOr0 aKTnBa-
Topa (MXA), obecneynBaroLLero Komniaeke
BO3/elCTBMI Ha 06pabaTbiBaeMyto cuctemy
3a CYeT BbICOKMX JIOKa/IbHbIX fAaBfeHUi K
CABUTOBbIX Aeopmanuii. Takoil KOMMIEKC
BO3/ENCTBMIA Ha MOBEPXHOCTb aAcopbeHTa
aKTUBMpPYeT afAcopOLMOHHbIE CBOCTBA U
noBbllwaeT nsbuparenbHoe gericteune [5, 6].

MexaHOXMMUYECKNIA aKTMBaTOp Xa-
pakTepu3yeTcs Cnefyrowmm napameTpamu:

- [aBfieHMe Ha KOHTaKTUPYHLWMX
nosepxHoctax 70 Kla;

- yacToTa 180 'y,

- CKopocTb casura 10200 c-1,

- pasMep yactuy copbeHTa ot 30 o 40
MKM [5].

WccnepoBaHne MpoBOAUAN MO CXEME:
Harpes Macna Ao temnepatypbl ot 70 go
80°C, pobaBneHWe pacTuTe/NlbHOro afacop-
6eHTa (go 0,5%), nepemewnBaHue B Teye-
Hne 10 MWH B pexume peuunpkynayum,
3aTeM pgo6aBnseTcsd CMecb MUHepasbHOro
agcopbeHta  (0,5%) w©  pacTUTeNLHOrO
agcopbeHTa (0,5%), nonyyeHHasa cycrneH3ns
nogsepraetca o6pa6oTke B MXA B TeveHue
20 MUWH, fJanee oxnaxpgaetca u UNbTPY-
ercd. OT6efieHHOe Mac/io OLUEHWMBaNN Mo
OCHOBHbIM MoKa3saTenamMm Kayecrsa. Pe3y/ib-
TaTbl NpeAcTaBfeHbl B Tabnuue 2.

Tabnmua 2

INoKasaTenn NoACo/HEYHOro Macsia nocne 0T6enku

Table 2

Indicators of sunflower oil after bleaching

HavnmeHoBaHVe nokasaresns

LiBeTHOe uucno, mr 12
KwucnoTtHoe uncno, mr KOH/r
MaccoBasi 10711 HEXKMPOBbIX NpuUMeceid, %

Maccosasi fons ochonnnngos (B nepecyeTe Ha P205)

MaccoBas gonsa snaru, %
IMepeKmCHOE YMC/10, MMOJTb aKTUBHOIO KUC/I0PoAa/Kr
AHN31ANHOBOE YNC0

TakXe 6bIN0 MOKasaHo, 4TO Npeaso-
XXEHHAas TeXHO/IOrns MnoBblWAaeT YCTOWYU-
BOCTb Mac/ia K OKWC/IEHUID W CHUXAEeT Ha-
KONneHue NPOAYKTOB OKMcneHus (puc. 1).

3HayeHue rnokasarens
10
0,5
0TCyTCTBUE
0TCyTCTBUE
01
12
0,8

[MonyyeHHble  pe3ynbTatbl  CBUAeE-
TENbCTBYIKOT, YTO KOMMJIEKC COPOEHTOB M
MXA  cnoco6CTBYHOT  3HAYUTENbHOMY
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MOBbLILEHNIO KayecTBa OTOENIeHHbIX macen JOMKHO  ob6ecneunTb BbICOKUIA  3theKT
6e3  UWeN0YHON  HeWTpanmMsauumn,  4To 3aBeplUaroLLein cTagum gesogopaummn
3
X 25
©
rs]
n 2

15

NoOBXI XOBA0 X}UITO

0,5

Puc. 1. iameHeHWe nepekncHoro (1) 1 aHM3MaNHOBOIO
(2) uncen oT6eneHHbIX Macen npu xpaHeHun 3

Fig. 1. Change inperoxide (1) and anisidine
(2) numbers of bleached oils during storage 3
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Food systems and biotechnology of food and bioactive substances
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