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Bgenenue

CoBpeMeHHbIE TEHIEHLIMM pPa3BUTUS CaXapHOIO
MPOU3BOJACTBA 0a3MPYIOTCS HA MCHOJb30BaHUM Hay4Y-
HBIX TTOJX0/10B, 00eCIeyrnBaloIMX MaKCUMalbHOE UC-
IMOJIb30BAHUE CBIPhSI M BBICOKOE KaueCTBO KOHEYHBIX
MPOAYKTOB IMPHU CHUXKEHUU MaTepHalbHBIX U 3HEp-
reTu4ecknx pecypcoB. CylIecTBYIOLIasi TEXHOJOTUS
WU3BJIEUEHUSI caxapo3bl M3 CBEKJOBUYHON CTPYXKKU
npeaycMaTpuBaeT €€ IPOTUBOTOYHYI SKCTPAKIIMIO
MpeIBapUTEIbHO TMOATOTOBIEHHBIM 3KCTPAareHTOM C
HCII0JIb30BaHMEM AOIOJHUTENbHBIX XUMUUYECKUX DPe-
areHTOB MpU TeMIlepaType mpolecca B npeaenax 72—
75 °C [1—6]. IIpu 3TOM U3 CBEKJIOBUYHOM CTPYXKKHU B
IndPY3NOHHBIN COK repexoant 95—98 % caxapossl u
okosio 80 % pacTBOpuUMBIX HecaxapoB. Bce Hecaxapa
B OOJIbllIeit MJIM MEHbIIIe Mepe MPensaTCTBYIOT MOJIy-
YEHUIO KPUCTAJIMYECKOW caxapo3bl U YBEJIUUYUBAIOT
BBIXOJI MeJacChl, TO3TOMY OAHOI M3 OCHOBHBIX 3aday
TEXHOJIOTUM CaxapHOTO IPOM3BOACTBA SABISETCS MaK-
CUMaJIbHOE MpeayINpeXaeHus mpoliecca o0pa3oBaHus
U Iepexoja pacTBOPUMBIX HecaxapoB B UMD Y3UOH-
HBIM COK IPU MUHUMAJIbHO BO3MOXXHOM BEJIMUUHE €ro
oTbopa. DTO MO3BOJUT YBEAUYUTD 3P (HEKT OUMCTKU Ha
nudby3un U CHU3UTh NMTOTPEOHOCTU TOMIMBHO-3HEP-
reTUYEeCKUX PECYpCOB Ha CTaAUM M3BECTKOBO-YIJIE-
KMCJIOTHO! OUUCTKM.

Ieab padoThl — BEIOOP ONTHUMAIBLHUX ITAPAMETPOB TEX-
HOJIOTMYECKOTO peXrmMa Mpoliecca 3KTpaKIIMKU caxapo3bl
¢ IpUMEHEHNEeM HaHOPa3MEePHOTO TMAPOKCUIA aTIOMMU-
HUS.

3agauu ucclieIoBaHUs — U3yYeHKMe KOMIUIEKCO00pasy-
IOIIMX CBOWCTB HAaHOPa3MEPHOIO TMAPOKCHUAA aTlOMU-
HUS U OIpeJeseHUue ONTUMAJIbHOIO €ro KOJM4YecTBa B
npouecce 11udp@y3nMOHHO-IIPECCOBOro cnocoda u3BJeye-
HUS caxapo3bl.

YcaoBus 1 METOIbI HCCIIeIOBAHMIA

ITpu npoBeaeHUM UCCaeT0BaHUI NCIOb30BAIU HAHO-
pasMepHbIii KoarysiHT [OADC, nojrydeHHbI 3J1eKTpO-
HMCKPOBEIM criocoboM [7].

151 M3BNIeYEeHNST caxapo3bl U3 CBEKJIOBUYHOM CTPYKKHU
MPUMEHSIIM J1abopaTopHble ycTaHOBKMU [8, 9], a TexHO-
Jjornyeckue rokasarenu Aud¢hy3MOHHOTO CoKa U Koma
OITpeIesIsIM COTIAaCHO MEeTOAMKaM, onmucaHHbIM B [10, 11].

Pe3syabTaThl 1 00CyKIeHHE

ITonydyeHHbIe pe3yabTaThl CBUAETENBCTBYIOT O TOM, YTO
koaryiassHT TOADC crnocoOCTBYET MOBBIIIEHWIO YUCTOTHI
nuddy3rnoHHOro coka, conepxaHusi CP B mpeccoBaHHOM
JKOM€ U YMEHBIIEHUIO COolepKaHusl MEeKTUHOB B 1MPy-
3oHHOM coke. [Ipu aToM adeKTrBHAs 103a KoaryJisiHTa
TI'OADC naxomutcst B mipenenax 0,002—0,005 % ot konu-
yecTBa CTPYKKM. JJoCTUTHYTBIA 3(pdPeKT MOXKHO OOBsIC-
HUTb TeM, uTo KoarylasiHT 'OADC umMeeT BBICOKYIO ce-
JIEKTUBHYIO CITOCOOHOCTBb K OTPHIIATEIEHO 3apsKeHHBIM
BeulecTBaM (HecaxapaM) Ojaromapss HaHOPa3MEPHOCTHU
YacTUILl aIOMMHUS (5—65 HM) 1 BBICOKMM ITOJIOXKUTEIIb-
HBIM 3JIEKTPOKMHETUYECKUM MoTeHuuanoM (+32,2 mB).
DTO CIOCOOCTBYET YKPEIUIEHUIO KJIETOUHBIX CTEHOK CBEK-
JIOBUYHOM TKaHU 3a CUET 0Opa3oBaHUSI HEPACTBOPUMBIX
KOMILIEKCOB C NeKTUHAMU (TIeKTaTOB aJIIOMUHMUS) U, KaK
CJIEICTBUE, CHIDKEHMIO coiepxkaHus B AUDGY3MOHHOM
COKE HecaxapoB Y MOBBIIIECHHIO €TI0 YNCTOTHI.

Pesynbratel  mccnenoBaHWiA BIWSIHUSA —KOAaryJIsTHTa
I'OADC Ha KayecTBeHHbIE ITOKA3aTeIU MOJYIPOAYKTOB
CBEKJIOCAXapHOTO MPOM3BOACTBA MPEICTaBICHbI B Tad-
JIALIE.

Ha ocHoBe cTaTucTuueckoit 00paboTKM SKCIePUMEH-
TaJIbHBIX JAHHBIX C MCIIOJb30BaHMEeM makera Mathcad
15 yctaHoBlieHO 3((PEKTUBHOE KOJMYECTBO KOAryassHTa
T'OABDC B poliecce aKCTparupoBaHUsL.
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CAXAPHOE ITIPOHNU3BOACTBO

Bausnue 'OAIC Ha ceolicmea npodykmoes
IKCMPAUPOBAHUS CAXAPO3bl

[Nokazarenu
KoHueHTpauus b GY3MOHHOTO Cyxue
Cxema coka BeIlleCTBa
ponames | Alp | TOASC | Somepmamne | okona
T'OABC, | B akcTpa- BewecTs, % K % | (CB),%
% reure, % ’
M.C.
be3 uc-
gg}fg;" - - 0,275 87,0 | 23,1
TOADC
0,0001 0,197 87,5 23,8
0,0002 0,19 87,7 24
0,0003 0,188 88 24,2
0,0004 0,181 88,1 24,4
0,0005 0,176 88,1 24,7
0,0006 0,166 88,4 24,9
0,0007 0,158 88,5 25
0,0008 0,148 89 25,1
1?0}?1?3—0 0,0009 0,139 [894 | 252
BAHIEM 0,2 0,001 0,129 89,6 25,9
TOARC 0,002 0,128 90,1 26
0,003 0,126 90,3 26,3
0,004 0,128 90 26,2
0,005 0,13 89,8 26
0,006 0,131 89,6 26
0,007 0,133 89,4 25,8
0,008 0,135 89,4 25,7
0,009 0,137 89,2 25,6
0,01 0,142 89 25,6

711 peliieHs MOCTaBJIEHHOM 3a1a4M 110 ONITUMU3ALIMHU
HUCCIIEI0BATEIbCKUX NAaHHbBIX HCIMOJAb30BAIM OOOOIIEH-
HbI KpuTepuit ontumusanuu [12, 13], yTo nmo3BossieT
OIHMM KOJIMYECTBEHHBIM TOKa3zaTesjeM OOOOIIMTL He-
CKOJIbKO M30paHHBIX JIOKATBHBIX KPUTEPUEB ONTUMAJIb-
HOCTH:

F=J]f(x)" - max,
i=1

e f,(X) — JIOKalIbHble KPUTEPUU ONTUMAIbHOCTU B 0€3-
pasmepHOil Qopme; A, — BeCOBbIE KOI(DOULIMUEHTHI,
i—1-3.

s ouleHKU 3aBUCUMOCTU 3((HEKTUBHOCTH U3BJIeYe-
HUS caxapo3bl U OYMCTKU AU(PPY3MOHHOIO COKa C y4é-
TOM 3aTparT IOIOJTHUTEIBHOTO peareHTa u30paHbl Ciemy-
[olI1e JTOKaIbHbIC KPUTEPUU (B HATYpabHOI (hopme):

/f;(x) = y, — uncrora nudpysuonHoro coxa, %;

J,(x) =y, — comepxaHue CyXux BELIECTB B IPECCOBAH-
HOM XoMe, %;

J;(x) = y, — comepxaHue NEKTUHOBBIX BEIIECTB B AU(-
(y3noHHOM cOKe, % K M. C.

Ne 8 2020

BecoBbie Koa(hGUIIMEHTDH C YYETOM BaKHOCTHU JIOKAJIb-
HBIX KPUTEPUEB ONTUMU3ALIMY BEIOPAHO COOTBETCTBEHHO
takue: 0,3:0,3:0,1.

Haxoxnenue xoa(ppuinmeHTOB ypaBHEHUI perpeccum
BBINIOJIHSIIU ¢ TIoMmolbio Microsoft Excel. [TonyyeHHBIE
ypaBHEHUs (B HATYypabHbIX 3HAYEHUSIX (DAaKTOPOB) U I'pa-
(brueckast MHTepIpeTaLus 3aBUCMMOCTH IoKa3aTteJieil oT
3aTpat KoaryjissHta FOADC npeacrasieHa Ha puc. 1-3.

Hcnonp3oBaHue 0OOOIIEHHOTO KPUTEPHUST ONTUMU3A-
U TpedyeT mpeoOpa3oBaHUS JIOKAIbHBIX KPUTEPUEB
ONTHUMAJIBHOCTU U3 HaTypalibHOI B 6e3pa3zMepHylo ¢hop-
MY, KOTOPO€ OCYILIECTBJISIIM IO METONy XappUHITOHA
C MOMOLBIO (PYHKIIMY KeJIaTeJIbHOCTH, KOTOpasi MEHSIET-
caotr0,1 100,5.

Hwuamna3zon 0,1—0,5 geauTcs Ha NATh UHTEPBAJIOB XKea-
TEJbHOCTU U ONPEILISIET COOTBETCTBYIOIIUE MOHSTUS:

q&.c,’ %
90,5

90
89,5
89

885 y = —4285 664 108,92x* + 105 545 609,67x> —
— 902 916,262 + 2 944,27x + 87,12

88 R2 =097
87,5

87

0 0,002 0,004 0,006 0,008 0,01 0,012

TOA3C, % k m. c.

Puc. 1. 3asucumocmo yucmomeor dughpysuonnoeo coxa (4, )
om koauuecmea F'OADC npu sxcmpaeuposanuu

CB npeccoBarHozo xcoma, %

27
26,5
26
255
25
y = —3302649221,37x' + 82792 934,91x° —
24,5 — 722 043,41+ 2 435,45x + 23,61
R2 =096
24
235
0 0,002 0,004 0,006 0,008 0,01 0,012

TOA3C, % k m. c.

Puc. 2. 3asucumocmo cooepycanus CB npeccosannozo scoma
om koauuecmea I'OADC npu sxcmpaeuposanuu

CAXAP 9



CAXAPHOE IM1POHU3BOACTBO

Codepoicarue nekmurHoBbix BeujecmB, %

021 Yy =2943224378 432,00x° — 115728 517 963,567 +
0,20 ; + 1821 381867,60x" — 14497 696,51x° + 60 603,63x>—
0194 12204 +022
T R=096
0,18 ¢

*
0,17 —

b
0,16
0,15 °
0, 74 .“‘\ o <+ __.0

. P T
0,13 ] \\T' J"’_“»'-":r"' L
0,12 -
0,11
0 0,002 0,004 0,006 0,008 0,010,011

TOA3C, % k m. c.

Puc. 3. 3asucumocmo codepicarnuss neKMUHOBbIX Geujecme
6 dughgpyzuonnom coxke om xoaunecmea 'OAIC
npu IKCMpPAzupo8anull

0—-0,1 — mnoxo;

0,1—0,2 — ynoB/IETBOPUTEILHO;
0,2—0,3 — xopor1iio;

0,3—0,4 — oueHb XOPOLIIO;
0,4—0,5 — oTTM9HoO.

WMHTepBanbl KelaTeIbHOCTA BHIOMPATUCh C YYETOM
pacCYMTAHHBIX 3HAYCHWM JIOKAIBHBIX KPUTEPHUEB ONTH-
MasibHOCTH. [lomydeHHass 3aBHCMMOCTH OOOOIIEHHOTO

KPUTEPHUS ONITUMAIBHOCTH TIpeACTaBlIeHa Ha pUC. 4.

Takum obOpa3zoM, IMOJydeHble OOOOIIEHHBIE KPUTEPUU
ONTUMU3ALNMN TIO3BOJIWIM OMNpeaeanTb 3(hGEKTUBHOE
KoimuyecTBo Koarynsiita 'OADC Kak JTONOJHUTEIHFHOTO

KOAaryJIsTHTa B TpOLIecce M3BIICYCHUS
caxaposbl, a uMmeHHo 0,0028 % or
KOJIMYECTBA CBEKJIOBUYHOMN CTPYX-
ku. Takoe onTuMaaIbHOE KOJUYECTBO
TOABC obecnieunBaeT MoOJyYeHUE
MAaKCHMAaJIbHO OOJIBIINX 3HAYCHUIA
rnokasateyieil YuCTOThl AP Y31OH-
Horo coka, comepxaHusi CB B mpec-
COBaHHOM KOME, a TakKXXe MaKCH-
MaJIbHO¢ YMEHBIIIEHUE COMEPKaHUS
MEKTUHOBBIX BellleCTB B 1U(PPy31OH-
HOM COKE.
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02

3akioueHue

TTonyueHble 00OOIIEHHBIE KpUTE-
pUM ONITUMU3ALIMY TTO3BOJIMIIU OIIpE-
JIEJIUTh ONTUMAJIbHBIE TapaMeTpPhbl 0
TEXHOJIOTMYECKOTO pexkrMa MpolLiec-
ca OKTpaKLMM Caxapo3bl ¢ IIpUMe-
HEHMEM HaHOPa3MEPHOTO TUIPOK-
cula aJlOMUHUS. YCTaHOBJIEHO OII-
TUMAaJbHOE KOJIMYECTBO KOAryJIsIHTa
IT'OADC B mpolecce WH3BICUYECHUS

o1

2%x1073

caxapo3ssl, a MeHHO 0,0028 % oT KonndecTBa CBEKJIOBUY-
HOM CTPYKKH, YTO OOCCIICUNBACT TTOJTyIeHE MaKCHMAaJThb-
HO GOJIBIINX 3HAYCHWI TTOKa3aTeseit YNCTOTh Tuddy3u-
OHHOTrO coka, cogepxanus CB B mpeccoBaHHOM XoMe, a
TaKKe MaKCUMaJIbHOe YMEHBIIEHNEe COAePXKAHUS MEKTU-

HOBBIX B€ILICCTB B Z[I/Id)(by3I/IOHHOM COKE.
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AHHOTauus. B ctaTtbe npoaHann3npoBaHO NPUMEHEHNE
HaHopa3mMepHoro koarynsaHta FTOASC B npouecce
N3BNEYEeHNS caxapo3bl N3 CBEKIIOBUYHOWN CTPYXKN.
YcTaHoBNEHO, 4TO Bnarogaps ero CBOMCTBaM yy4llalTCs
CTPYKTYPHO-MEXaHN4YeCkne CBONCTBA CBEKJIOBUYHOM TKaHW,
B pe3ysibTaTte Yero HabnoaaeTcs NoBbILLEHME Noka3aTenen
oM dY3MOHHOro coka 1 NpeccoBaHHOro xoma. Kpome toro,
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OH SIBNISIETCHA NEPCMNEKTUBHbLIM PEAreHTOM 4J151 UICMOJIb30BaHUS

B AndPY3MOHHO-NPECCOBOM CMOCOOE N3BNEYEHUS Caxapo3bl N3
CBEKJI0BUYHOM CTPYXKW. [Mony4yeHHble 0600LLEHHbIE KpUTEPUIN
ONTUMU3aLMKN NO3BOSIUAKN ONpenennTb aPPEeKTUBHOE KOTIMYECTBO
koarynaHTa FOA3C kak 4ONONHUTENBLHOIO KoarynsHTa

B NPOLLECCE MU3BNEYEeHNs caxapo3bl, a MMeHHo 0,0028 %

OT KOJINYeCTBa CBEK/TOBUYHOM CTPYXKU, 4TO obecneymnBaeT
MakCrMasbHO Bonbllee 3Ha4YEHNE NoKasaTeNnen YNCTOoTbI
onddy3noHHOro coka, cogepxanns CP B npeccoBaHHOM XOMe,
a Takke MakCMMaslbHOe YMEHbLLUEHME COAEPXaHMS NEKTUHOBBIX
BewecTB B AUdDPY3MOHHOM COKe.

KnioyeBble cnoBa: CBEKIOBUYHAS CTPYXKKA, HAHOPA3MEPHbI
rmapokcug antoMmHNS, aKCTparnpoBaHme, andady3noHHbIN COK,
NEeKTUHOBLIE BELLLECTBA.

Summary. The article analyzes the application of the GOAES
nanosized coagulant in the process of extracting sucrose from
beet chips. It was found that its use improves the structural and
mechanical properties of beet tissue, as a result of which there

is an increase in the indicators of diffusion juice and pressed
bagasse, and is a promising reagent for use in the diffusion-press
method for extracting sucrose from beet chips. The obtained
generalized optimization criteria made it possible to determine the
effective amount of coagulant GOAES as an additional coagulant
in the process of sucrose extraction, namely 0.0028% of the
amount of beet chips, which ensures the highest possible purity
of diffusion juice, the content of SR in pressed pulp, and the
maximum decrease in the content of pectin substances in the
diffusion juice.

Keywords: beet chips, nanosized aluminum hydroxide, diffusion
juice, pectin substances.




