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3rypesknii A.B., acnipant, Homimyxk I'.€., K.T.H., ,ugu.
Bosroaas H.L, k.¢i3.-mar.H., nou., bpeyec H.M.
Hayionanenuu ynieepcumem xapuoeux mexnonoei, Kuie

OBOYEBA CHPOBHUHA SIK EMVJIBI'YBAJIbHUH KOMIIOHEHT ¥
BUPOBHUIITBI MOPO3HUBA

Hocnidsiceno exmyibeyveaivHy 30amnicms REKMUHOBMICHOI CUPOBURU 8 eMYbCIsAX
APAMO20  muny. Bemanoeneno pekoMeHO06ani pedcumu ma yMoeu emyib2y8aHHA
KOKOC060T 011 8 0bpanux cucmemax. O0epocano indxiceHepHo-mamemamuyny 6aszy o
NPOCHO3YBGHHA epexmucrocmi npoyecy emynbeyeanua. Emynscii na ocnogi 06oyesor
CUPOBUHU PEKOMEHO0BAN0 00 3ACMOCYBAHHA Y GUPOOHUYMEBI MOpO3UBA MOIOYHO-
060426020.

Knwuoei cnoea: capbys, nopowox 3 2apbysa, nekmuHogi pevoeunu, cmiukicms
eMYNIbCIl, 20MO2eHI3ayis.

Beryn

JlucriepcHuid cran Ta CTIHKICTH #HPOBOT eMynbeil cyMilueil ans BMpoGHHUTBA
MOpO3MBa CYTTEBO BIUIMBAIOTH HAa MOro 30MTicTh Ta KOHcUcTeHWilo. [ns crabinizauii
XapHOBHX €MYJIbCili 3a3BMYall 3aCTOCOBYIOTH [OBEPXHEBO-aKTMBHI pPEYOBMHHM, SKi
3HWKYIOTh MOBEPXHEBHI HATAr 3aBAAKku AndinbHIH Oyn0Bi Monekyn. SIKio A0 cknaxy
cymimied s BUpOOHMIITBA MOpPO3HMBA BXOJMTH CHPOBMHA, IO BMillly€ MPUPOAHI
MOBEPXHEBO-aKTUBHI  PEHYOBMHH, TO €MyJbryBajlibHa 3/aTHICTH TaKMX CHCTEM
BM3HAYAETHCA CYKYNHOIO Jli€l0 1T cknagoBux KoMnoHeHTiB. Came ToMy npu po3poGieHHi
HOBHX BH/IB JKMPOMICTKOTO MOpPO3WBA, Y MEpUly 4epry CHil BUBYUTH BIUIMB HOBHX
PeLenTyYpHHUX IHrpeAieHTIE Ha CTaH XKHUpoBOi (a3u 3a pi3HUX PeKUMIB roMoreHisauii,
1110, B CBOIO YEPTY, JO3BOIUTH 3HU3UTH 200 BUKJIIOUMTH 3 PELIENITYP eMYJ/IbraTOpH.

Haii6inem nomwmpenuMu y BHpOOHMUTBI MOpO3MBa € XiMI4HO CHHTE30BaHi
eMyJIbraTopu: nojicopdari, MOHO- | AUTIILEPHAHM Ta IX MOXi/AHI, edipH, caxaposu TOLLO;
MpoTe 3aCTOCOBYIOThH | €MYJIbIraTOPH NPUPOIHOTO MOXO/PKEHHS TaKi AK NELMTHH, ACHHUNA
KOBTOK (Me/aHXK), KOHUEHTPATH CHpoBaTKOBHX OinkiB Monoka [1].

B ocraHHi poKM [OLIMPIOIOTECSH JOCHIJKEHHS LOAO 3aCTOCYBaHHA B AKOCTI
eMy/lbratopa [MEKTHHIE PI3HOr0 TOXO/UKEHHS Ta 1X TMOXiJHMX 3a paxyHOK
CTPYKTYPYBaHHS JIMCIIEPCIHHOTO Cepe/loBMIa B eMyJbCisiX NMpsMoro tumy «M/B» [2].
BpaxoBytoun Toi dakr mo, B Ykpaihi BUpOOHHLUTBO NEKTHHY HE HalaropKeHo,
HEOOXIIHO CrIPAMYBATH MOLIYK MEKTHHOBMICHOT CHPOBHHHM BITYH3HAHOTO MOXOKEHHS,
AKa, MOXe, Ticas MEBHOO CTYNEHI0 MEXaHIYHOro Ta riaporepMiyHoro obpobnexHs,
BUABJIATH BULLEBKA3aHi TeXHOMOr4HI BIACTHBOCTI.

Haitbinbm yHiBepcansHuM (HakTopoM CTIHKOCTI JAMCTIEPCHUX CHCTEM, MO Teopil
[1.A. PeGingepa, € CTpyKTypHO-MeXaHiuHHI (AKTOp, CYTHICTb, SIKOTO 3BOAMTHCA MO
TOrO, WO AJIs OTPUMAaHHsA CTIHKOT KOHLEHTPOBAHOI €MyJbCii, eMyJbraTopu MOBHHHI
BONOAITH 4K TIOBEPXHEBOIO AKTHBHICTIO, TAK | BIACTHBICTIO YTBOPIOBATH CTPYKTYpPOBaHi
KOJoiAHO-aicopOuiini wapwu [2].

4 3rypceknii A.B. TTonimyk I".€., Bokozaas H.1., Bpeyc H-M., 2011
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Y AKOCTi MEKTMHOBMICHOIO KOMIIOHEHTY aBropamu Oyno obpaHo rapOys sk
OHMM 3 HaHOINBIN NEPCNEKTUBHUX BUIB CHPOBHHHM /Ui BUPOOHMLITBA MOPO3HBA SK 34
OpraHoNEeNTHYHUMH NOKa3HHUKaMH, 610JJOriYHOI0 LIHHICTIO, TaK i 32 BUCOKMM BMiCTOM
NeKTHHOBUX peuoBuH (6...13 % Bia 3aranbHOT Macu Cyxux peyoBuH) [3].
Y 3B’43Ky 3 TMM, WO rapby3 € CE30HHOK CHPOBMHOIK, 30€piraHHs SAKOI y CBikOMY
BHIJIAAI DIPOTATOM TPHMBAIOrO 4acy noTpefye AONATKOBHX IUIOLL TA BMTPAT, a TAKOXK
npaueMiCTKHX oriepallii 3 MiArOTOBKM CHPOBHMHH /10 3aCTOCYBaHHS, OKpiM rapGysa cBixkoro
B skocti of'ekra aocnimkens Oyno obpaHo Takok nopowok 3 rapbysa, TexHoNOrio
oaepxaHHs skoro pospobiero 8 ITT® HAHY.
Bigomo, wo Ha crabimisaliHy 34aTHICTH OBOUEBMX i TUIOZOBO-STIAHMX [MOPE
BIUTMBAE HE TUIBKM KiNBbKICHMH BMICT MEKTMHOBMX DEYOBHH, aje i IX CTpyKTypa Ta
XiMiYHHMIH CKJIaJl, SKi B CBOKO Yepry, BU3HAYalOTh iX BJACTHBOCTI | XapakTep B3aeMolii 3
. iHmeMH cromykamu. JI0 OCHOBHMX (DI3HKO-XIMIYHHX BIACTHBOCTEH MEKTHHOBHMX
| pedOBHH BiAHOCATH: PO3HHHHICTB, 3AATIICTE YTBOPIOBATH /IPArii i BCTYNATH B PEAKIIO 3
ionaMn MerasiB. [lparnieyTBOpIOBaIbHI BJACTHBOCTI TMEKTHHIB 3ajiexarh BiA iX
MOJIEKYISPHOT MacH, CTyneHs etepudikanii, BMicTy QyHKIIOHANBHUX rPyN B MONEKY,
KinpkocTi GanacTHMX PEYOBHH B MEKTHHI, KOHLEHTpalii wykpy, Temneparypu i pH
cepeoBHma [4].

Omxe, (yHKUIOHANBHO-TEXHONOTIYHI BJACTHBOCTI MEKTUHY 3ajexaTh Bij
‘GaraTeox (haKTOpiB, AKi CJIiJL BpaXOBYBATH IPH peanizailii iIHHOBaiHMX TEXHOIOTYHUX
pitieHsb, mo 6a3yroThes Ha 38CTOCYBaHHI MEKTHHOBMICHOT CHPOBHHM.

Memoio  HayKOBO-AOCHIAHOI pobOTH € JOCHIDKSHHS BIIMBY  pexuMiE

. FOMOreHi3allii Ha JAMCNEPCHICTH KUPOBOT (asu B eMysbCisiX Ta iX CeMMEHTALlHY
~ CTiMKiCTB 11 BM3HAYEHHS Ta OOIPYHTYBaHHSA ONTMMAJBHOIO CHIBBIAHOLIEHHS MK
| CyXMMH PEYOBMHAMM NEKTHHOBMICHOT CHPOBHHH Ta JKHPOBOIO (a3olo.

MarepiaJj i MeToaH, Oprasizauis J0Cai/KeHb.

B sikocTi 0BOY€BOI MEKTHHOBMICHOT CHPOBHMHH 3aCTOCOBYBAJIH:

- rap6y3 cBixui, o MicTuTh 8...14 % CyXMX pevOBMH 3aleXKHO BiJl MOPH POKY Ta
cnocoby 36epiranns (JICTY 3190-95 «I"apby3n npoaososibyi cBixi. TeXHIYHI yMOBH»);

— mnopourok 3 rapOy3a, OTPHMaHWi 3a JONOMOrOK KOHBEKTHBHO-BAKYYMHOIO
CYIIiHHA, 3 MACOBOIO YaCTKOIO CYXMX pedoBHH 92...94 %.

B SKOCTi JKMPOBOrO KOMIOHEHTa 3aCTOCOBYBAJIH HEriIpOreHi30BaHy KOKOCOBY OJIit0 3
‘temnepartypoto ruiasnenss 24 °C 3a TOCT 10766.
' MacoBy 4acTKy Kupy B eMyJibciax BusHayamy 3rigHo 3 FOCT 5867-90;
Bu3HayeHHs MacoBOI YacTKM BOJOTH Ta CyXMX PEYOBHH TpPOBOJMIIH
TEPMOrpaBiMETPHYHHUM METOZOM Ha J1abopaTOpHUX EIEKTPOHHHX Barax-BOJOrOMipi
cepii ADS BupoGuuuTBa dipmu «AXIS» ([ossima), sxi sianosinaoTe Bumoram I'OCT
24104-88.
' CepenHiii qiaMeTp JKMpPOBHMX KyJbOK BH3HAuyajiW MIKPOCKOMIYHHM METOJAOM Ha
'MIKpOCKOITI 33 JONIOMOTOIO OKYJAp MiKpomeTpa npu 30insuienHHi 16x40.
CrilikicTb eMynbCii BU3HAYaIM METOJIOM BiZICTOIOBAHHS.
CrynmiHp JMCNIEPCHOCTI OBOYEBOI CHPOBMHM BHM3HAYANH MiKPOMETPHYHUM
METOZIOM 3 BUKOPHCTAaHHAM MeXaHiuHoro Mikpomerpa « TESAMASTER».
. ABTOpamMM MOTEPEHbO BCTAHOBJECHO, IO BMICT PO3YMHHOIO MEKTHHY B MOpe 3
apOy3a MOXKHa CYTTEBO Mi[IBMIIMTH 3a paxyHOK TepmomexaHiuHoi o6pobku [5]. Tlpu
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upomy Ha 1 % cyxux pevosuH rapOy3a B cepeanboMy npunanae 0,05 % po3uuHHONO
MEKTHHY.

lomorenizauii mianasand MOAENbHI CHCTEMH 3 MAacOBOK) HYacTKOK JKHPOBOrQ
KOMMOHEHTa y Mexkax Biz 2,5 1o 15,0 % npu cramiii KUTBKOCTI CyXHX pedoBHH rapOys3a
5,0 %. Caixuii rapOy3 nonepeHb0 OYHILYBATH BiJl IKIPKH Ta HACIHHA 1 NOAPiOHIOBATH
0 po3mipy 4Yactodok He Oumbme, HDK 3 MMm. ITopomok 3 rapby3a nonepexHbo
rizparyBanm npotarom 30 xB 3a remneparypu 40 °C.

Y nmiaroTosieHy OBOYEBY CHPOBHHY BHOCHJIH KHPOBHH KOMITOHEHT, npu
GesnepepsHOMY nepemuwsaum 3a JIOTIOMOTOI0 MiLIATIKH TPONENEPHOro  THITY 3
mBHaKicTio 06eprie 300 xs”' Ta onepikyeamn rpybommcnepcHi emyascii. ITicas goro ix
miairpiBam 10 temneparypu 85 °C 3 BUTPHMKOIO 5 XB Ta JOBOAWIH TEMIEPATYpy A0
HeoOXinHoi 14 nposenenHs romorenizaumii (65, 75, 85 ma 95 °C). Ilpomec
JIUCTIEPTYBaHHsA MPOBOIHIHA JABOCTYNICHEBO 3a JOMOMOrOK rOMOreHi3aTopa KiIanaHHOTo
iy Mapku «APV» (BenukoOpuranis). Tuck romoreHizauii BCTAaHOBMIOBAIN 3riAHO
pexoMmenpauiii «Tunosoi texunonoriunoi iHcTpykmii TTI 31748658-1-2007 po ACTY
4735:2007» y mexax 9,0...18,0 MIla Ha nepmiomy crynesi Ta 2,5...4,0 Ha apyromy.

PesyabTaT A0C/T/UKeHD

Orpumani pesyasrati Oyno o6pobneHo 3a nonoMoro BOyaoBaHUX (yHKWIH Ta
moaudikoBaHOI Mporpamy y cepefoBuiii MmatemaruuHoro nakery MathCAD, orpumano
rpadiuHi 300paKeHHA MUIOLIMH Ta PIBHAHHA perpecii (pucl-3).

BukopucTanHs anpoxkcumaiii, SK 3aMiHH JesSKOi nocnimxynanoi’ bynxuii f(x.y)
HaOmMKeHOI ByHKLIE ¢ (X,y), A03BOIUNO0 NOOYIYBaTH IUIOLMIMHHA 3MIHH CepeHBOro
JllaMeTpa JKHPOBHX KyJIbOK (BICh Z) Bi TeMIeparypH (Bich y) Ta CHIBBIIHOIIEHHSA «CYyXI
peyoBHHH rapOy3a/skup» (Bick X). 3 METOK HAWMEHINOrO BiAXWJICHHS 3HAY€Hb Ta
MaKCHMAJIBHOrO HalNMxkeHHs OO0 Xapakrtepy BXiZHOI (YHKIii, 3a ampoKCHMYO4i
(hynkuii o6paHo noniHOM 5-0ro nopﬂmcy b

i
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Pucl. Tpadiuue 300paxeHHs: Ta ANPOKCHMYK4YAa IUIOUIHHA MpPOLECY
JAUCTIEPryBaHHs XKHPOBOT (asu B eMyJbCisiX NPAMOro THIY Ha OCHOBI miope 3

rapdysa.
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Cuisslanomenun, 33 CYXHME petoRuE2

Puc 2. T'padiune 300paxkeHHs Ta aANPOKCHMYIYA IUIOIIHHA NpoLecy
AHCNIEPryBaHHSA KHPOBOT (pa3u B eMyJIbCisIX NPAMOro THITY /ISl CHCTEM HA OCHOBI
nopomky 3 rapoysa.

PiBHAHHA perpecii, 0 ONMCYIOTH MPOLEC FOMOreHi3allli 3a 3MIHHMX MapaMeTpis
I CHCTEM Ha OCHOBI CBDXXOTO Imope 3 rapOy3a [f (x,y)] ta nopomky 3 rap6ysa [/ '(x,y)]
PIBHAHHSA HACTYTIHI.
f(x,y)=0,384085 - 10723 - 0,1141-10"%p% 4033107655 ~ 01131107314 +1 460662 -1072 3 -

-0,65-10"4x233 — 08802654 y2 - 0,48077696 x> +1.49869 -10™2 x> 37 + 018889 103352 4

=0,234489036 102 y +0,266246039] -102.1y ~ 127915198 x2 +3,156296 102533 - 0,9-10" 254y -

-5,5164305132 102 x +0,4294218849 .102x2 - 6,21087037 x> +1,58166667 x* - 0,116x5 1835122581 -102
[(x,y)=0,408456 -10~2 x3 - 0124310~ x3? +0,39-106 )5 ~013545.103 4 + 180182410723 -
-03786-10~* 23 - 114404081 2 - 0,50245783 3% +0,998016 - 10725232 —0,7037 104232 +
+0,3376127635 - 102y +0,2743737773 -102 xy — 091506865 x2y +3,658519 1072 x3y —0,38 .10~ 2 x4y -
-0,5340898241 1103 x - 785647222 x2 +0,2169068519 -102x3 - 7,076x* + 084133333 x5 - 3,5286898243 - 102
OueBuanol € Oinblia TEXHONOrivHa e(EeKTUBHICTH MOPOIKY 3 raplysa, mo
'MOXHA TIOAICHHTH MiIBHIIIEHHM BMICTOM PO3YMHHOIO TNEKTHHY Y BHXIJHIA OBOYEBIH
CHPOBHHI y cepeaHboMy Ha 8 % BiJ 3araJbHOrO BMICTY TNEKTHHOBHX PEYOBHH.
OPIBHAJIbHY XapaKTEPHCTHKY TEXHONIOrTYHO-(DYHKIIOHAIBHAX BJIACTHBOCTEH PI3HMX
B CHPOBHHH 3 rap0y3a HaBeIeHO Ha puc. 3.
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i\\‘\\\ X exc 2amux
- " a8 exyabcifl 3 SHKOPHCTARERM
csixoro rapiysa

- = TOMIMHA CXCNCPHMEHTATRHAX JAHNX
278 eqyARcifl 3 BIKOPRCTANREN
nopowxy 3 rapdvia

Teumeparypa, °C

Caisslasomenns,
33 CYXHME PeYSORNEIME
“rapbyriamp"

Puc 3. T'padiune 300paenHs npouecis JIHCNEPryBaHHSA XUPOBOI da3u B
eMYJIbCISIX NPSMOro THITY «M/B» 3 BHKOPHCTAHHAM CBiZKOro rap0y3a Ta nopomky 3

rapbys3a.

3Ha4Hl 30BHINIHI 3YCHIUIA, WO AIOTH HA KHPOBI KYJIbKH MiJl YaC rOMOreHi3auii,
JACTIEPTYIOTh TAKOXK | OBOYEBY CHpOBHHY (Tabu. 1).

<, Tabnuys 1
Cepenuiii po3mip 4acT040K CHPOBHHH 3 rap0y3a 3aJIe2KH0 BiJl THCKY roMoreHizauii
Tuck Cepenniii niaMeTp, MKM
roMoreHisauii,
MIla ITrope 3i cBixoro rapOy3a ITopowoxk 3 rapby3a
9425 8,50+0,25 9,30+0,26
12+3,0 7.14+0,21 8,25+0,20
15+3,5 6,16+0,15 7,62+0,21
18+4.,0 5,50£0,16 6,100,18

CryniHb TOMOTN€HHHOCTI OBOYEBOI CHPOBMHH € BaXUIMBHM JUIA  ONCPIKaHHA
TEXHOJIOTIYHO CTIHKMX €MYJIBCIH 1 3HAYHO 3aeKWTh BiJl YMOB NPOBEAEHHA MPOLECY.
Tak, OYEeBHIHUM € CYTTEBUI BIUIMB THCKY FOMOreHI3alli Ha pO3MIPH YaCTOYOK OBOYEBOI
CHUPOBMHM - NPHU MIIBUILEHH] THCKY IX CepeHIH po3Mip 3MEHIIyeThCs npubmusuo y 1,5
pasw, 110 y CBOKO 4Yepry, NO3UTHBHO BIIOMBAETHCA Ha il cTabimi3auiiHii 34aTHOCTI.

Omxe, NiABHILEHHS TEMNEpPaTrypH TrOMOreHi3amii € OJHHM 3 HaMCyTTEBILIHX
MapaMeTpiB, 1110 BIUIMBAIOTh HA edeKkTUBHICTH mpouecy. Lle MOXHA MOSCHUTH THM, 110
MpH TMIBKILEHH] TEMNEpPaTypU rOMOTeHI3alli B'A3KICTh €MYJIbCii Ha OCHOBI KOKOCOBOL
omi Ta M'skocTi rapOy3a 3HMXKYETHCS, BMICT PO3YHMHHOTO TMEKTHHY 3a PaxyHOK
pYHHYBaHHA HAACTPYKTYPH NEKTHHOBHX DPEYOBHH 30UIBLIYETHCA, INO Y CBOIO 4Yepry
MIACKITIOE eMYJIBIYIOUY 3/aTHICTh POCIHHHOI CHPOBHHH.
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OnepkaHa iHXeHepHO-MaTeMaTMyHa 0a3a  Jac  MOMUIMBICTH  MPOTHO3YBaTH
e(DEeKTHBHICTh NMPOLIECY JAUCTIEPryBaHHA Y CHCTEMI «MAc/o Y BOJIY LLIAXOM 3aCTOCYBAHHA Y
AKOCTi €My/IbraTopa NEKTHHOBMICHOT CHPOBHHHM Y BUPOGHHIITBI JKMPOMICTKOTO MOPO3HBA.

BpaxoByroun Toif ¢akr, wo A0 CKIagy MOPO3HBA MOJIOYHO-OBOYEBOIO BXOAATH
MOJIOYHI KOMMOHEHTH (3arajibHHil BMICT CYXOro 3HEKHPEHOTO MOJIOYHOIO 3alHLIKY
craHoBuTh 8...12 %), B mopjanbliili HaykoBiii pobori aBTopamu Oynae AOCIILKEHO
eMYNbTYBaJIbHY BJIACTHBICTH K BHKJIIOYHO MOJIOYHOI CHPOBMHH, TaK i y CMOJNYYEHHI 3
~ OBO4YEBOIO CHPOBHHOIO ISl JOCATHEHHS MAaKCHMATBHOIO TEeXHOJNOTiUHOro edexty npu
MiABULIEHOMY BMICTi )KHPOBOTO KOMIIOHEHTA.

BucHoBkH

1. OTpuMaHO aHANITUYHHH OTHC MPOLECY AMCICPIYBAHHS IS CHCTEM 3 CBIKHM
rapby3om Ta mopomkom 3 rapbyza 3a pi3HOrO CriBBIIHOLICHHA «CYXi PEYOBHHH
«rapby3/xup»» Ta nobynoBaHo rpadiyni 300pakenns npouecy AMCNEPryBaHHs Ta
aNpOKCUMYIOYi TUIOLIMHH,

2. JloBeseHo, 1O S OAEPKAHHA EMYJNIBCIH 3 CepelHIM pO3MIpOM MHPOBHX
KyiboK He Oinblie 2 MKM  CMIBBIJHOLIEHHA MK CyXMMH peHOBHHaMM rapOysa Ta
KOKOCOBOIO OJTi€0 MOBHHHO cTaHOBUTH 1:0,5 3a Temnepatypu romorenizauii 85...95 °C
1A BCIX BHIIB CHPOBHMHH 3 rapOysa.

3. TligBuMuleHHs TUCKY TOMOreHi3allil TMOKpallye AUCMIEPCHICTh OBOYEBOT
- CHPOBHHM Ta NMOKA3HHKHM AKOCTI eMYJIbCiii B Linomy.

. 4, Opepxani MOXyTe OynyTe 3acTOCORaHi 1715 DO3POOIEHHS TEXHOJNOTIYHHX
~ ¢XeM BUPOOHHMLITBa MOPO3HBA MOJIOYHO-OBOYEBOTO.
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1 Summary
~ The emulsifying ability of the substance that contains pectin is investigated in
ulsions of direct type. Established modes and recommended conditions of
cation of coconut oil in selected systems. It is received the engineering and
omatical basis for predicting the effectiveness of the process of emulsification.
ions based on vegetable raw materials recommended for use in the manufacture of
:vegetables ice cream.
Pelies3eHT — A.C.-I.H., npod. Llicapuk O.H.
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