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Rheology vegetable powders. Based on the conducted rheological stu-
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HATYPAJIbHA OCHOBA AJA KUCENIO WBUAKOro
NMPUrOTYBAHHA

O.B. Jlucwuii, O.B. I'padoBcbka
Hayionanvnuii ynieepcumem xapuoux mexmonozit

Y cmammi nasedeno pesynrvmamu Oocniodxcenv peyenmyp Xap4OKOHYEHMpamis
Kucenie w8uUOK020 NpueomyeauHs, 30azaueHux 06i0N02iYHO AKMUBHUMU DedO8U-
Hamu. Pospobneno namypanvhy ocnogy ons Kuceno 3 6UKOPUCTHAHHAM MOOUpixo-
BAHUX 8UOAIE KPOXMATIO MaA PPYKMOSUX | 0804esux nopouwlkie. Ha ocrosi peonoeiu-
HUX 00Cniddcenb [ NPo8edeHoi KOMNIEKCHOI Op2aHONenMU4Hol OYIHKU SKOCHI
6CMAHOBIEHO, WO pPO3POONEHI 3PA3KU KUCENIO UWBUOKO20 NPUSOMYBAHH Maromb
Kpawji CmpyKmypHO-MeXaHiuHi i OpeaHoNenmudmi XapaKxmepucmuKy NnopieHAHO 3
HASABHUMU Y MOP2OBENbHIlL Mepexci sudamu Kucenie. Bupobnuymeo 3anpononosa-
HO20 KUCEeNO WBUOKO20 NPU2OMY8AHHA HA HAMYPANbHIlL OCHOBI PO3UUPUMb
acopmumenm npooyKmie 0300po8uo-npopiiaKmuyHoc0 NPU3HAYEHHSL.

Knrouoei cnosa: xapuorxonyenmpam, Kuciis, MOOUDIKOSAHUL KPOXMALb, (PYKMO-
81 NOPOWIKU, PEONO2I.

[ocranoBka mpo6semu. Ha chorogHi Ha pUHKY YKpaiHW MPEICTaBICHO
MIUPOKUH aCOPTHMEHT MPOJYKIii XapYOKOHIIEHTPATHOTO BHUPOOHUIITBA, B TOMY
YHCTl 1 XapuoBHUX KOHIEHTpPATIB JecepTHUX crpaB. Jlo OumbmIoi YacTWHU AaHOol
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TpYyIU MPOAYKINii 32 OPHUTIHANBHUMHU PelenTypamMu BKIIOYeHI QpykToBi abo mmio-
JIOBO-SIT1IHI HAMTOBHIOBAYi, IPOTE 3TiJHO 3 YAHHUMH HOPMATHBHUMH JIOKYMECHTaMH
JI03BOJICHO 3aMIHIOBATH HATYpajbHi, MPUPOJHI HAIOBHIOBAaYl Ta JTOOABKU CHUHTE-
THYHUMH (OapBHHUKH, apOMaTH3aTOPH, CMaKOBi J00aBKH TomIo). Llum vacto kopuc-
TYIOTHCSl BUPOOHUKH XapUOKOHIICHTPATHOI MPOAYKIIil 3 METOK 3MEHIIEeHHs co0i-
BapTOCTi MPOAYKINI Ta HapOIIyBaHHS 0OCSATY BHPOOHHUIITBA 332 PaXyHOK 3aMiHH
HATypaJbHUX CKJIZOBUX. Lle NpU3BOAMTH A0 3HAYHOTO 3MEHIICHHS Xap4yoBOl
IIHHOCTI KiHIIEBOTO MPOAYKTY, & TAaKOXK CTaBUTh MiJi CYMHIBH MOXJIHBICTH HOTO
BHUKOPHUCTaHHS Y Xap4OBOMY PaIlioOHi JiTeH 1 JroJiei moxuioro Biky [2; 5].

Cain BiaMiTaTH, 10 Xap4oBi koHIeHTpaTH (XK), y cKiali sIKHX BUKOPHCTaHO
HaTypaJbHI KOMIIOHEHTH, TaKOX MarOTh TEBHI Henoiiku. Tak, Hampukiam, Cyxi
IJIOZ0OBO-ATIAHI KHCETi, M0 CKIaay SKHX BXOISATh ILIOJOBO-ATIAHI E€KCTPAaKTH,
oJIepKaHi NUISIXOM YBaprOBaHHS MPO30PUX COKIB, MAlOTh psiji HEMOMIKiB. Bigcyt-
HICTh B €KCTpaKTaX MEKTWHOBUX PEUOBHH 3MEHINYE IX Xap4oBY IiHHICTh. TpuBa-
JICTh TEXHOJOTTYHOTO MPOIIECy OACPKAHHS SKCTPAKTIB MPU3BOJUTH JI0 PyHHYBaH-
HSl BITaMiHIB 1 BTpaTH IHIIMX OIOJIOTIYHO aKTWBHUX PEYOBUH. EkcTpakTH, sKi
BHUKOPHUCTOBYIOTh ISl IPUTOTYBAaHHSI XapYOKOHIICHTPATIB KHCEIiB, MAIOTh BITHOC-
HO HHM3BbKHI BMicT cyxux pedoBuH (CP). Tak, macoBa yactka CP B eKcTpakTi 3
BUHOTpaay CTaHOBUTH 62%, xypaBmuHH — 54%, 4yopHOi cMopoanuu — 44%.
Macosa gactka CP XK xucemnio (= 94%) He 3aBXKAM JOCATAETHCS KyNa)KyBaHHAM,
TOMY CyMIlll YacTO JIOBOAUTHCS MiJICYIIyBaTH, TOJATKOBO BTPAYalOud MPH IIbOMY
KOpPHUCHI PEUOBHHH 1 eHeprito. Kpim Toro, nmpu 3MilryBaHHI €KCTPAKTIB 3 I[YKPOM Y
nporeci BUPOOHUIITBA CYXHX KHCENIB YTBOPIOETHCS JIUIKA Maca, siKa IMepelIko-
JDKae MexaHizalii mporecy (acyBaHHS TOTOBMX HMPOAYKTIB. Takuil KHUCIIb HE-
00XiZIHO 3aBaplOBaTH OKPOIIOM, JOBOJHUTH JO KHITIHHS 1 BADUTH NPOTATOM 3—S5 XB,
110, y CBOIO YEpry, BUMArae JI0MaTKOBUX €HEproBUTPAT Ta 4yacy [5].

Tepmiuna oOpoOka cyminn (BUKOPHCTaHHsI OKpOITy) HEraTUBHO BILUIMBAE Ha
TepMmonabunbHi OionmoriuHo aktuBHI peuoBuHu (BAP), a came6 Bitaminu TOIIO, Ta
MPHU3BOAUTH JI0 iX YacTKOBOrO a00 TOBHOTO pyWHYBaHHs, TOMy BMicT BAP B
TOTOBOMY MPOAYKTi Oy/ie HU3bKUH.

Mera cratTi: po3poOJeHHS peuenTyp 1 JOCTKEHHS SKICHUX IOKa3HUKIB
KHCENiB MIBHJKOTO MPUTOTYBAaHHS Ha OCHOBI MOJM(]IKOBAHUX BUIIB KPOXMAJIIO,
30arayeHuX GPYKTOBUMH MTOPOIIKAMH.

BuxnaneHHsi OCHOBHHMX Ppe3yJIbTATIB J0CTilKeHHs. [l BU3HAYCHHS OINTH-
MaJIBHOI KUTBKOCTI KOMITOHEHTIB MPH CKJIaJaHHI PelenTyp KOHIEHTPATIB KHCETiB
OyJ10 3aCTOCOBAaHO MaTEeMaTUYHE MOJICITIOBAHHS MIPOIIECy MPUTOTYBAHHS KHCEIIO, B
OCHOBI SIKOTO CHMILIEKC-METO/I. PeosloriuHi XapakTepUCTHKH TOTOBUX 3pa3KiB
KHCEITI0 TOCITIHKEHO 32 JOMOMOTOI0 pOTOPHOro Bickozumerpa «Peorect-2». Opra-
HOJICTITUYHA OIiHKA SIKOCTI pO3pOOJIEHNX 3pa3KiB KUCEMIo Oyia BH3HAYECHA METOIOM
MOOYIOBH 0araTOKyTHHKA.

Pospobra peyenmypu xapuoxonyenmpamy Kuceuo HA OCHO8I HAOYXaouo2o
kpoxmanio (HK), 36azauenoeo ¢hpykmosumu nopouwikamu

JInst BUpIIIIEHHS 3aB/IaHHS 3aIPOIIOHOBAHO BUKOPUCTATHU SIK CTPYKTYPOYTBOPIOBAY
KpoxMmanb MojaudikoBaHuii HaOyxarouWid, a sIK HalOBHIOBAY — HAaTypaJIbHUM
BUCOKOmHciepcHui (hpykToBuiA opomiok. KpiM Toro, 0 ckiany pelentypu JaHoro
KHCEITIO MBHKOTO MIPUTOTYBAHHS BXOJIUTh ITYKOp, TUMOHHA Ta aCKOPOIHOBa KUCIIOTH.
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BHecenHst HaOyxarouoro KpoXMairo B pelenTypy KHCIUTIO Mae BaXKJIMBE 3HAYCH-
Hs1 JUTS1 BUJKOCTI Ta SIKOCT1 MPUTOTYBaHHS TOTOBOI cTpaBu. OCOOIMBICTIO JaHOTO
BHJIy KPOXMAJIIO € IIiJIBHIIEHA 3JaTHICTh HaOyxXaTH Ta YaCTKOBO PO3YMHATHCS Y
XOJIOJHIH BOJIi, YTBOPIOIOYHM OAHOPIAHUHN KiekicTep. Takuit eekT mocsaraeThes npu
BOJIOTOTEPMIYHOMY Ta BOJIOTOTEPMOMEXaHIYHOMY 0OpOOJIEHHI CyCIeH3ii HATHBHO-
ro kpoxMaio. OCHOBHA TiepeBara BUKOPHCTaHHS MOJU(IKOBAHOIO HAOYXar4oro
KpPOXMAaJO IMOJSTrae B TOMY, IO B MPOIECi MPUTOTYBaHHS KUCENTIO HE MOTPiOHO
MPOBOANTH TepMidHE 00pOOICHHS a00 BUKOPUCTOBYBATH OKPIll, JOCTATHBO JIOJIATH
Teruty abo BOy KIMHATHOI TeMriepatypu. [Ipy mboMy YTBOPIOETBCS iparjienoiona
CTPYKTYpa HDXKHOI TEKCTYpH, IO Ma€ Kpallli OpraHOJENTHYHI MMOKa3HUKU (Kpemo-
nmoibHa KOHCHCTEHIIis, BIICYTHICTh IPUCMaKy Ta 3araxy KpoXMallio) OPIiBHSHO i3
MOKa3HUKAaMH KJIeiicTepy, OTPUMAHOr0 HarpiBaHHIM HATUBHOTO KPOXMAITIO.

HonaBanus mogudikoBanoro HK no cknamy cyxoi cyMilni KHCENIO y KUTbKOCTI
20...23% nae 3MOry OTpHUMAaTH IPOAYKT 3 ONTUMAIBHOK KOHCHUCTEHIIIE (TOMipHa
IUIMHHICTh, KPEMOIIOAI0HA TEKCTYpa).

BBenennst 1o ckmany kucenro (pyKTOBHX IOPOUIKIB IMiJBHILYE Xap4yoBYy Ta
CHEepreTUYHy IiHHICTh MPOAYKTY. PPYKTOBI MOPOIIKU MICTATh 3HAYHY KUIBKICTh
BYIJICBOJIIB, MiHEpPAJbHIX PEYOBHH, BITAMIHIB 1 ()JIaBOHOINIB, 30aradyroTh KHCLIb
IIBHJIKOT'O TPUTOTYBAaHHS NMEKTHHOBHUMH PEUYOBHHAMHU, TOJNI()EHOILHUME PEUOBH-
HAMH Ta KapOTHHOIaMHU. 3a paXxyHOK JOJaBaHHS OpPTaHIYHUX KUCIOT (BUHHOI,
SI0JTy4HO1, TMMOHHOT) MOKPAIILYIOTHCSI CMAKOB1 SIKOCTI TIPOIIYKTY.

PiBeHb BMiCTy ()pYKTOBHX MOPOUIKIB 3HAXOAUTHCS B Mexax 11...16%, mo 3a-
Oesrevye ONTUMAalbHI OPTaHOJNENTHYHI IMOKa3HUKU MPOAYKTY. SIK OCHOBHHI Ha-
MOBHIOBAaY BUKOPUCTOBYETHCS TIOPOIIOK 3 SIOJTy4YHOI CHPOBUHHU.

AckopOiHOBa KHCJIOTA € TMPUPOAHMM AHTHOKCHIAHTOM, IO 3aXHINAE BiJ
BIIMBY KHCHIO iHIII PEYOBHHHU XapUOBUX IMPOMAYKTIB, SIKi MOXKYTh OKHCHIOBATHCS
(Hamp. pPYKTOBi 1 OBOYEBI MOPOIIKH), BIAMOBIIHO MOJOBKYIOUH TepMiH 30epira-
HHSl MPOAYKTY. Takok BOHa Mepemrko/pkae HeOakaHUM 3MiHAM KOJIBOPY Mpo-
IYKTy, TIOB’si3aHMM 3 (epMEHTAaTHBHUMH mporecamu. Biramin C Mae Takox
BayxMBe (hi3ioNoriuHe 3HAYCHHS [Tl OpraHi3My JIIOAWHU OCKUTbKK Oepe ydacTh B
OOMIHHUX TIpOIIECax, CTHMYJIIOE MPOIIECH CHHTE3Y MpPEKoNareHy i mepeTBOpPEeHHs
Horo B KoyareH. 3aBJSIKH [[bOMY MATPUMYETHCS HOPMallbHA TIPOHUKHICTD Karisisi-
piB, 30epeKeHHs MUTICHOCTI OMOPHUX TKaHUH ((hiOpo3HOi, XPsIIOBOi, KICTKOBOI).
Takox Bitamin C CTUMYIIOE 3aXHUCHI CHJIM OPTaHi3My, TIOKpaIllye 3aCBOEHHS 3aTi3a
3 DKI, BIUIMBA€ Ha OUIKOBHUM OOMIH, CIpHUsS€ YTBOPEHHIO KOPTHKOCTEPOIIiB,
MOKpAIIly€e pereHepaTHBHI POIIECH.

BBenennst 10 penentypHoi cyminni Kucenro acKopOiHOBOT KMCIOTH B MeXKax
0,15...0,25% 3anoBonbHsiE€ 10OOBY MOTpeOy OpraHi3My JitoJuHU y BiTamiHi C Ha
60...100%, a Takox 3a0e3Mneuye MOJAOBKEHUI TepMiH 30epiraHHs MPOAYKTY 3aBIsi-
KW aHTHOKCHUJJAHTHUM BIIACTHBOCTSIM.

JIuMOHHA KHCJIOTa BUKOPUCTOBYETHCS IK CHHTETUYHUN aHTHOKCHUIAHT, PEryJis-
TOp KUCIIOTHOCTI Ta cTabinmizaTop 3a0apBieHHs. JIMMOHHA KHCIIOTa IIHPOKO 3aCTO-
COBYETBCS y HAIOAX 1 JiecepTax 3 METOI HaJaHHs IM IMPUEMHOTO KHUCIOTO CMaKy i
HOTKH CBIXKOCTI.

[Tpu nomipHOMY B)KMBaHHI JMMOHHA KHCIIOTA CTUMYIIOE JISTIBHICTh IMiJIITYH-
KOBOI 31103, 30Y/DKy€ ameTHT, CIpHs€ 3aCBOEHHIO DKi. BoHa € cuHepricrom,
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TOOTO PEYOBHHOIO, IO MIACHIIIOE [0 aHTHOKCUIAHTIB, TaKMX SK acKOpOiHOBa
KHCIIOTA.

BMicT JMMOHHOI KHCIOTH Yy peHenTypHil CcyMminn KHCET0 y KUIbKOCTI
1,5...1,8% nae 3Mory peryiatoBaTé KHCIOTHICTh 3aJIOKHO BiJl BHAY (PPYKTOBHX
/2060 OBOYEBUX MOPOMIKIB, 00 3a0€3MEUUTH TTOMIPHHHA KHCIHH CMaK IPOJYKTY.

BpaxoByroouu pe3yibpTaTd MONEPEIHIX JOCTIIKEHb 1 ONTHUMI3allil KOMIIOHCHTIB
PELENnTypHOI CyMillll, PO3POOJICHO PEIENTYPy KUCEII0 MIBUIAKOTO MPUTOTYBAHHS
Ha HATYpaJibHIi 0CHOBI «DpyTHKY, siIKa HaBeleHa y Taou. 1.

Tabnuya 1. Penentypa KuceJi0 LIBUIKOr0 NPUroTYBaHHA «DPyTHK»

Ha3ga cupoBunu Bwicr, %
Kpoxmanbs MoandikoBaHuii Habyxarouuii 20,0—23,0
IMopomok ¢pykToBHii i/ab0 oBoYeBHiA 11,0—16,0
Kucnora numonHa 1,5—1,8
Kucnora ackopbiHoBa 0,15—0,25
Ilykposa nyzapa pemra

BupoOHUIITBO 3aIPONOHOBAHOTO KHCENIO MIBHAKOTO TPUTOTYBaHHS Ha HATY-
paJIbHIl OCHOB1 PO3MIMPHUTH ACOPTUMEHT MPOAYKTIB 03/I0POBUO-NPOQLTAKTHIHOTO
MpPHU3HAYCHHS.

3py4HICTh 1 BUAKICTH Y IPUTOTYBAHHI J]a€ 3MOTY 3aCTOCOBYBATH KHCLIb HATY-
paJIbHUI IBUAKOTO MPUTOTYBaHHS y OyIb-IKAX yMOBaX: eKCHEAUIIsX, BiIpspKe-
HHSIX, JIIKAPHAX, 320118 DKYBATH Yac, CHEPrOpeCcypCcH Ta BUTPATH Ipalli.

Pospobra peyenmypu xapuoxkonyenmpamy Kuceuo Ha OCHOGI MOHOKpOXMdAle-
gocgamy, 36azauenoeo Gpyxmosumu nOpowKamu

Kucine Ha OCHOBI HATMBHOTO KPOXMAlll0 Ma€ KOPOTKHHA TepMiH 30epiraHHs
micnst WOro MPUTOTYBaHHS, OCKUIBKM 3 YacoM KpOXMallbHI JAparii, BHACHTIJIOK
perporpananii, BUABISIOTh CXHIIBHICTh JI0 CHHEpPE3NCY Ta BiMIapyBaHHS piakol
(hasu, 1110 MOTIpIIY€E HOro OpraHOJISNTUYHI TOKa3HUKH. HasBHICTh YKPY 1 KUCIIOTH
MOCUITIOE CHHEPE3HC MpH 30epiranHi, TOMY 3aBJIaHHS MOJIATAI0 B TOMY, OO CTBO-
PUTH KHUCUTb IIBUAKOTO MPUTOTYBaHHS 3 MiJBUIIEHWM BMicToM BAP i momos-
KEHUM TEPMIHOM 30epiraHHs B TOTOBOMY BHTJISIII.

Jnst poro y CKiajai KUCENI0 IIBUIKOrO TPUTOTYBaHHS SIK CTPYKTYPOYTBO-
proBad i HamoBHIOBaY OyJi0 BUKOpUcTaHo MoaudikoBaHuil hochaTHHIT Kpoxmalls,
a SK HalOBHIOBaY — BUCOKOJMCIIEPCHUI (DPYKTOBUI /200 OBOYEBHI TOPOIIOK,
IIKOp 1 JIMIMOHHY KHCJIOTY IPH CHIBBIJHOIICHHI KOMIIOHEHTIB, SKi HaBEIEHI B
Tabm. 2.

Tabnuya 2. PenennTypa KUCeJII0 IBHIKOr0 NPUIoTyBaHHA «@PyKTOBUH paii»

Ha3Ba cupoBunu Bwicr, %
Kpoxmans ¢ocdarauit 15,0—20,0
IMopomok ¢pykToBHii i/ab0 oBoYeBHiA 18,0—24,0
Kucnora numonHa 1,4—1,6
ITykop 6inmii KpuCTaIiYHUM pemra

Baecenns ¢ocdaTHOro Kpoxmaiio B PElENTypy KHCEI0 Ma€ BaXKJIMBE 3Haue-
HHS I 3a0€3MCeUYeHHS OJHOPIMHOI KOHCHCTEHIII Hamow Ta 30epeeHHs il
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MpoTAroM TpuBanoro vacy. OcobmuBicTiO (GochaTHOr0 KpOXMaJo MOPIBHIHO 3
HATHBHUM € Te€, IO BiH YTBOPIOE TNPH HArpiBaHHI OUTBII MPO3OPHHA, TYCTHH i
B’SI3KMH KIielicTep, CTIMKMHA 10 peTporpajaiii Mpu TPUBAIOMY BHCTOIOBAHHI.
[lepeBara 11bOr0 KPOXMaJIO B TOMY, 1110 HOT0 KIEHCTEpH CTIHKI 10 3MIHHM TeMIIe-
patypu Ta pH cepenoBuina, KpiMm TOro, JUIsl IPUTOTYBAaHHS TOTOBOT CTPaBU Ha HOro
OCHOBI JIOCTaTHBO NIOJATH Tapsdy BoAy. [Ipy 1IbOMY YTBOPIOETHCS OJHOPIIHA,
JIETKOIIJIMHHA, MPO30pa CTPYKTypa HKHOI KOHCHUCTEHIIi1, 6e3 MPUCMaKy Ta 3amaxy
cuporo Kpoxmai. [IpuroroBieHni KHCUIb Ha OCHOBI (hocdaTHOro Kpoxmalio
CTIHKUH 10 po3IIapyBaHHs Ta 3MIHH KOHCUCTEHIIIT MPOTsIroM 48 rojuH.

JonapanHs Momu(iKOBaHOTO MOHOKpoxXxMajbhocharty A0 CKIady CyXoi cymii
Kucenmo B Mexkax 15...20% mae 3MOry OTpUMAaTH MPOAYKT 3 HXHOK KOHCHUCTEH-
iero (moMipHa TeKy4icTh, KPeMOIO[iOHA TEKCTYpa).

BBenennss mo ckiamy KdcCelmo (PYKTOBUX BHCOKOAWCIIEPCHUX MOPOIIKIB,
3aBASKH iX IIBHIKIHA BIJHOBIIOBAHOCTI MPH JI0JaBaHHI BOAH, A€ 3MOI'Y OTPUMATH
CTIiKYy MIOPENOAiOHy CTPYKTYPY 3 BIAMIHHUMH OpPTraHOJCNTUYHUMH BIIACTH-
BOCTSIMH. TakoX TpH BHECEHHI MOPOIIKIB 30UIBIIYETHCS XapuoBa W eHepreTuyHa
LIHHICTh TPOAYKTY. OPYKTOBI Ta OBOYEBI MOPOIIKH 30arauyr0Th KHCLUIb IIBUIKOTO
MPUTOTYBAHHS MEKTHHOM, TOJII(QEHONBHUMH PEUYOBHHAMH Ta KapOTHHOIIAMH. 3a
paxyHOK OpraHiYHHX KHCJIOT (BHHHOI, SIONYYHOI, JMMOHHOI) TOKPAIYIOThCS
CMaKOBi SIKOCTi MpoayKTy. [Ipyu po3pobieHHI pelenTypu KHUCemo OYylIo BUKOpPHUC-
TaHO TIOPOIIOK A0JIyKa. SIK MPUPOAHI OAPBHUKH MOMIJIMBE BUKOPHUCTAHHS TOPOIL-
KiB MOPKBU a0o croioBoro Oypsika, a SK CMakoBi 1 apoMaTW4Hi J0O0aBKH —
MOPOIIKH ITUTPYCOBUX. PiBEHb BMICTY MOPOIIKIB Y PEIENTypl KHCETI0 B MEKaX
18...24% 3abe3nevye onTUMalbHI OPraHONENTHYHI TOKA3HUKH TIPOAYKTY.

BukopucTaHHsl 3aIIpOIOHOBAHOTO KHCENIO IIBHJKOTO MPHUTOTYBaHHS Ja€ MO-
XKIIUBICTh HE JIMIIE PO3IUPUTH aCOPTUMEHT NMPOIYKTIB XapuyBaHHS, a i BUKOpHUC-
TOBYBATH HOTO K MPOAYKT MiABHINEHOT 010710rYHOT LIIHHOCTI.

Jocmimian peosoridHi XapaKTepUCTHKH KUCENTIB IIBUIIKOTO TPUTOTYBaHHS, 30a-
radyeHux 010JIOriYHO aKTHBHUMH PEYOBHHAMH, 1 TOPIBHSIIH 31 3pa3KOM KHCEIIO BilIOMOT
ToproBoi Mapku (TM) «Mpist», 10 CKIaay SKOTO BXOAUTH ITYKOp, KpOXMalb Kap-
TOIUIIHUI HATHBHUM, TAMOHHA Ta aCKOPOIHOBA KUCIOTH, OapBHUKH, apOMaTH3aTOpPH.

Sk BiIOMO 3 moIepeaHix IoCHipkeHb [3], Ha HaOyXaHHS KpOXMAJIO i, BIAMO-
BiJJHO, YTBOPEHHS CTPYKTYPH, TI€I0 UM 1HILIOI MIpOIO BILIMBAIOTH Pi3HI PEUOBUHU
3aJIOKHO Bij X KOHIIEHTpalii. ToMy 3 METOIO BU3HAUCHHS CTPYKTYPHO-MEXaHIYHUX
XapaKTepPUCTHK CTPYKTYp KHCEIiB TPOBEACHO JOCHIKEHHS 3pa3KiB Ha BICKO-
sumetpi tuny «Peorect—2». [l mocimimkeHHs Oyi0 00paHO TPH 3pa3KH KHCEIIIO,
IBa 3 SIKUX po3poOsieHo HaMu: Ne 2 «Dpytuky», Ne 3 «DpykToBuii paii», a 3pa3ok
Ne 1 xucine TM «Mpist» BUKOPUCTAaHO SIK KOHTPOJBbHUMA. [IpuroryBaHHs i mocii-
JOKEHHsI BCIX 3pa3KiB BiOyBajoCsA B OMHAKOBUX YMOBaX: KOKECH 3pa30K OyB 3aJIUTHIH
rapsiaor0 BOIOK0 (OKPOIIOM) MPH MEpeMIlllyBaHH1 ISl PO3UMHEHHS YCiX KOMIIOHCHTIB,
oxonopkeHuit 1o kimaaTHoi Temmeparypu (20° C). CiBBiJHOIICHHST CyXOro KHCENO
1 BOaM OOpaHO 3TifIHO 3 PEKOMEHIAIISIMU JIIsl IPUTOTYBaHH. J[s BUMiproBaHHS Ha
BICKO3UMETPI 3 KOYKHOI'O MPHUTOTOBJICHOIO AOCTIIHOrO 3pa3ka 0yo BigiOpaHO mop-
1ito 06’emom 100 cnr’.

Ha ocHoBi pe3ynbrariB 00poOkK NaHUX, 3HATHX 3 Bickozumerpa «Peorect-2y,
Oy/10 1MoOyI0BaHO TIOBHI PEOJIOTIYHI KPUBI B’SI3KOCTI Ta IUIMHHOCTI. J[s neranb-
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HOT0 aHajli3y PEOoJOriYHMX BJIACTHBOCTEH JOCHIKYBaHUX 3pa3KiB OyJj0 po3paxo-
BaHO KOMILIEKC PEOJIOTYHUX mapamMerpis. J{iisi BUBUCHHS BIUTMBY BHECCHUX IHTpe-
JIEHTIB Ha BJIACTHBOCTI KUCEIIO TPU PO3YMHEHHI y BOAI OyJIo 0OpaHO peoiorivHi
napamerpu P, P, 1 (Me—nn) [4].

[Mokaszuuk (ne—mn,,) (Ila-c) xapakrepusye MIlHICTh KOATYISAIIHHUX CTPYKTYP, IO
YTBOpIOIOThCS B cucteMi; P, (I1a) — BiAmoBigae Hampy3i MpakTUYHO 3pYHHOBAHOT
crpyktypy, a P, (Ila) — Harpys3i MPAaKTHYHO HE 3PYHHOBAHOI CTPYKTYpH, IBa
OCTaHHIX ITOKa3HUKU XapaKTEePU3yIOTh MIlHICTh YTBOPEHOT'O CTPYKTYPHOT'O KapKacy.

Ha nmiarpami (puc. 1) mpeacraBiieHO 3HAa4YeHHS aHOMAIIl B’SI3KOCTi (Mg—n)
JOCIIKYBaHHUX 3Pa3KiB KHCEIO.
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Puc. 1. Besimunna anomaJiii B’sI3K0CTi 10CTiIKyBaHUX 3pa3KiB Kuceso (1y—mn,), [la-c:
Ne 1 TM «Mpis» (koHTponb), Ne 2 «Dpyruk», Ne 3 «PpyKTOBUH paib»

3 nmiarpaMu BUAHO, IO HAWMIIHINTY CTPYKTYPY, @ OTKe, 1 HAaHOLIbIY B SI3KICTh,
MaroTh 3pazku Ne 2 1 Ne 3. O0uBa 11i 3pa3ku MICTATH I[YKOP, PPYKTOBUH TOPOIIOK
1 JUMOHHY KHCJIOTY B MNPHUOJW3HO OJHAKOBOMY CIIIBBIIHOIICHHI. BigMIiHHICTB
MOJISITa€ JIMIIE Y BHUKOPHCTAHOMY CTPYKTYpPOYTBOpIOBadi: 3pa3ok No 2 MICTHTB
HaOyXaro4ni KapTOIUITHUNA Kpoxmalb, a No 3 — KyKypyA3siHUH MOHOKpPOXMallb-
¢docdar. [TopiBHAHO 3 KOHTPOJIEM IMOKA3HUK aHOMAJIT B’SI3KOCTI 1j1st 3pa3kiB Ne 2 i
Ne 3 Ginpmmii y 6 pasis.

Ha puc. 2 HaBeneHo 3HaYEHHS HAMpPYrd NMPaKTHYHO 3pYHHOBAHOI 1 HE3PYHHO-
BaHOI CTPYKTYPH JIOCIII/PKYBAHHX 3Pa3KiB KHCEITIO.
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Puc. 2. Hanpyra npakTH4Ho 3pyiiHOBaHOI cTPYKTYpH P, i Hanpyra npakTU4Ho He
3pyiiHOBaHOI CTPYKTYPH P, 1ocikyBanux 3pa3kiB kuceso, [1a: Ne 1 TM «Mpis»
(xoHTpONB), Ne 2 «DpyTuK», Ne 3 «@pykToBUii pai»

Haiikpari pe3ynbTatd BiNOBINAIOTh OUTBIINM 3HAYCHHSM TOKA3HUKIB HArpy-
T, 332 SKAX CTPYKTypa 3aJHMIIA€ThCS MPAKTUYHO HE 3pYHHOBAHOIO, MpUTaAMaHHI
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3pazkam Ne 2 1 Ne 3 (puc. 2), ski B 5 1 4 pa3u BiIIOBITHO IEPEBUIIYIOTh 3HAUCHHS
KOHTPOJIBHOTO. A 3HAaY€HHS HANPYyTH AJIS MPAaKTUIHO 3pYHHOBAHOI CTPYKTYpH (F,)
JaloTh iHIY KapTuHy. HaitOiablie 3HaYeHHs 1IbOT0 MOKa3HKMKa y 3pa3ka Ne 2, ske B
7 pa3iB mepeBHIIyE 3HAYEHHSI KOHTPOJIBHOTO 1 Maiyke BTPUYl — 3HAUYCHHS 3pasKa
No 3. Ile mosiCHIOETbCA THUM, IO 3a OJHAKOBHX YMOB KYKYPYI3SHUH MOHOKpPO-
xMasibocdaT He YTBOPIOE MIIIHOTO CTPYKTYPHOT'O KapKacy.

[Ipu mocnmimkeHi PeosIOriyHUX MapaMeTpiB PO3pOOJICHUX 3pa3KiB KHCEIO IIBHUI-
KOI'0 TIPUTOTYBaHHSI, BUSBUIIOCS, 110 BCi 3pa3Ky MAKOTh KpAaIlli PEOJIOTTYHI MOKa3HUKH
MOPIBHAHO 3 KOHTPOJNBHUM. lle TOB’S3aHO 3 BHUKOPUCTAHHAM y CKIAJi Pelentyp
KUceniB MOAU(IKOBAHUX BHUJIB KPOXMAN0, a TAKOK MIiI0OPOM 1 CITIBBIIHOIICHHIM
IHIINX KOMITIOHEHTIB. AHANI3YIOUHM PE3yJIbTaTH PEONIOTIYHUX JIOCHIDKEHb, a TaKOX
OpraHONICNITHYHOI OIIHKH, 332 KOHCHCTEHIIEI0 KOHTPOJIBHUMA 3pa3ok (Ne 1) mokHa
BiIHECTH JI0 pimKoro (MUTHHI), a 3pa3ku Ne 2 1 3 — /10 cepeiHbO I'yCTUX.

Opeanonenmudna oyiHKa SKOCMi KUceis.

OpraHoyienTryHa OIIHKA SKOCTI PO3POOJCHUX 3pa3KiB KUCEIIO IPOBOAMNIACS 34
METONIOM TOOYZ0BH OaraTOKyTHHKAa SIKOCTi. BiAMOBiIHO 0 JaHOTO METOay 3a
KOJIbOPOM, CMaKOM, 3aIriaxoM, KOHCHUCTCHIIIEIO Ta 30BHIIIHIM BHUIJISIOM BU3HAYAIN
CTYITIHb TIPOSIBJIICHHSI KOXKHOI 3 IIMX BJIACTHBOCTEH 3a JlecaTHOANBHOO IKajo. Lle
JIaJi0 MOMJIMBICTh BU3HAYMTH BIUIMB KOMITOHEHTIB Ha SIKICTh BHPOOY 1 TOpIBHSATH
PO3pO0JICH] PELICHTYPH 3 YIKE ICHYIOUNMH 3pa3KaMK KUCEITFO.

BignoBigauii 6an KOXHOTO MOKa3HHWKA € cepelHiM apu(pMeTHYHUM, HaJaHUM
yciMa 4jeHaMHu JerycraliiiHoi rpynu. [l BU3HaueHHS 3arajibHOI OI[IHKYA KOXKHOTO
3pa3ka 3a OTPUMaHUMH OajamMu Oyj0 MOOyIOBaHO 0araTOKyTHHKH. 3arajbHa
OIliHKA SIKOCT1 3pa3Ky BiJIIOBiAa€ TUIONI OaraToKyTHUKA.

Ha puc. 3 npencraBieHo mnpodiiorpaMu OpraHoJCHTHYHOI OIIIHKH SKOCTI
JOCHIKYBaHUX 3pa3kiB kuceniB. 3pazok a (TM «Mpis», MONYHHYHHHA CMaK)
npuaOaHUI y TOProBENbHIH MEPEKi SIK KOHTPOIb. 3pa3oK 0 — KHCLIb MIBHJIKOTO
MPUTOTYBAHHS HA OCHOBI IYKPY Ta ()PYKTOBUX MOPOIIKIB, SIK CTPYKTYpPOYTBO-
proBau Bukopuctanuii HK. 3pa3ok B MiCTUTB y CBOEMY CKJIaJli IIYKOP, GPYKTOBHIA
MTOPOIIIOK 1 MOHOKpOXMasb(ochar.
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Puc. 3. IIpodisorpamMu oprano/ienTHYHOI OLIHKHU SIKOCTI 3pa3kiB KuUceJIIo:
a— TM «Mpis» (KOHTPOIb); 6 — «DpyTHK»; B — «DPYKTOBUH paii»

Haiipuiy ominky orpumas 3pa3ok 0 (puc. 3) — 264 0anu, OCKUTbKA Ma€ BHCOKI
OITIHKH 3a yciMa MOKa3HWKaMu. 3pa3oK Kuceiro B Habpas 231 Ga, yepe3 HUKYI OIliH-
KA KOJBOPY 1 30BHIIIHBOTO BHIIISAY, IO MOB’S3aHO 3 BHUKOPHUCTAHHAM KYKYpY-
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I3siHOro MoHokpoxmaiedocdary, sskuii He qae rapHoi mpo3opocti. KoHTponsHUi
3pa3ok a — TM «Mpiss» — Habpa nume 187 6amiB yepe3 piiKy KOHCHCTEHIIIIO,
HEMPHUPOIHO SICKPABUIl KOJIIp Ta HAIMIPHO BUPaKEHH apOMAaT 1 COIOAKICTb.
OpraHonentu4Ha OIiHKa SKOCTI BKa3ye Ha Te, IO JOCTIDKYBaHI 3pasKu
KHCEITI0 HA HAaTypaJibHi OCHOBI MalOTh YyJIOBI OPTraHONENTHYHI XapaKTEPUCTUKH 1
MOXYTh KOHKYPYBaTH 3 HASSBHUMH y TOPTOBENIBHINA Mepexi BUIaMH KHCEITiB.

BucHoBOK

Ha migcraBi mpoBeneHuX JOCHTIHKEHb PO3PO0ICHO PElEenTypy KUCENIB IBU/I-
Koro mpurotyBaHHs «@Dpyrtuk» i «DpykroBuid pai», 30aradeHuX Oi0ONOTIYHO
AKTHBHUMH peUOBMHAMHM. Ha OCHOBI pPEOJIOTIYHMX JOCHIKEHb 1 KOMIUICKCHOT
OPTaHOJICHITHYHOI OLIIHKHM SIKOCTI BCTAHOBJICHO, IO PO3POOJICHI 3pa3Ke KHCEIIO
MIBHJIKOT'O0 TIPUTOTYBAHHS MAlOTh Kpallli CTPYKTYpPHO-MEXaHiYHI i OpraHoNeNTHYHI
XapaKTePUCTUKHU TIOPIBHSHO 3 HASBHUMH y TOPTOBENBHINH MEpeki BUIAMHU KUCEIB.
3py4HICTh 1 MBUAKICT MPUTOTYBAHHS Ja€ 3MOTY 3aCTOCOBYBATH XapUOKOHIICH-
TpaTH Kucenro, 30aradeHi OI1OJNIOTIYHO AKTHBHUMH PEYOBUHAMH, Y OyIb-SKHX
YMOBaX: eKCIIEIHIIISAX, BIAPSIHKEHHSX, 3aKiIajax XapayBaHHs, 3a0IIa/KyBaTH Yac,
CHEePropecypcu Ta BUTPaATH ITpalli.
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