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3pocmanns  pigHA  CROXMCUBAHHA HU3LKOKANOPIUHUX XAPUYOBUX NPOOYKMIE GUMA2AE
CMBOPEHHs HOBUX NPOOYKMIE CNeYiaNbHO20 NPUSHAYUEHHS Ma 3ACMOCYBAHHS HOBUX IH2PeOdicHMI8,
AKI Maroms 8UCOKY mMepMocmadiibHy i CmpyKmypoymeoproganvHy 30amuicms. B ceoro uepey, ye
CNpusie po36UMKY HANPIMY BUPOOHUYMBA MOOUPIKOBAHUX U8 KPOXMANIO I ceped HUX He
OCMAaHHE Micye NOCIiOamv HAOYXaroui 8uou, W0 No8 A3aHO0 i3 30AMHICMI0 MAKO20 KPOXMALI0
Habyxamu y 8001 3a He8UCOKUX memnepamyp. Bracmusocmi ompumarnux 6udie mooughixosanoco
KpOXMAN0 3anexcams 8i0 YMO8 8 AKUX OMPUMAHI, OCKIIbKU € CKIAOOBUMU XAPUOBO2O
npooOyKmy, wo ¢opmyoms nepui 3a 6ce cmMaxkosi axocmi npooykmy. Omoice, 8aAHCIUBUM
HanpsamMom 6UpOOHUYMEAa HAbOYXar4o020 KPOXMANIO 34 YOOCKOHALEHOW HAMU MeXHON02IE €
BUBUEHHS U020 GlACMUBOCHEN 0l NOOANbULO20 3ACMOCYB8AHHA ) BUPOOHUYMEI XAPHOBUX
npooykmie. Memoouka 0ocnioxicenvb. Buxopucmogysanu 3pasku Habyxaruo2o KpoXmauito, uo
OMPUMAHT WAAXOM: NPUSOMYBAHHS KPOXMALbHUX CYCHeH3iu pi3noi konyenmpayii 25, 30, 35 i
40%, sucywieHux 8 ymogax 080cmaodillH020 KOHBEKMUBHO20 CYWIIHHSA, NOOPIOHeHI ma NpOCisHi.
Pezynomamu oocnioxcensy. Biomiveno, wo ompumani 3pasku Habyxarouo2o Kpoxmanto Maomo
Oinull Koip Oe3 CMOPOHHIX OOMIWOK, 3 MACOBOI0 YACMKOW 800U Oauzvko 9%, nokasnuxamu
cmynens Habyxanusa Oinvuie 15 cm®/2 i posuunnocmi Ginvuwe 58%. Ilopiensasuiu 3Hauenns nixie
Xpomamozpam, 8i0OMiueHo, W0 8MICm 2II0KO3U 8 3PA3Ky HAOYXauo20 KpOXMA0 CMAHOBUMb
0,204 me/mn, a emicm Oexcmpuuie i manrbmo3u cmanogums 42,66 me/mn. 3a eusuenHs
mepmocmabinbHoi 30amHocmi  3pasku  Hadyxaroyoco Kpoxmano ompumani 3 25 i 30%
KPOXMAbHUX CYCNEH3Ill Mams 4imKy CMpYKmypy 4acmku 3 HOPUCMO0 NOGEPXHON0, WO MAKOHC
NOKA3y€ HAABHICMb CcopOYitiHoi 30amuocmi. Bucomoenenuti 3pasox 3 35% xkpoxmanvuoi
cycnemsii Mae 8dice MeHul 4imKy cmpyKmypy 4acmku, wo noKasye nouamox pyuHyeanHs, ¢ mou
Jce uac, K HAOyxarouuu Kpoxmanb 3 KpOXMANbHOI cycnensii konyeumpayieto 40% noxasye ne
cmabinbhicms  cmpykmypu i 30amuicms 00 pyluHyeanus. Bucnoexku. Ob6zpynmosaro, wo
KOHYEeHmMpayis KPOXMAIbHOI CYCneHsii, 3 AK0i Ompumyoms Hadyxaruuli KpoXmaib, MAae 6Niue Ha
uoco mepmocmadineny 30amuicmse. Iloxkazamo, wo 3pazok  HAOYXAOYO20  KPOXMAJIO
ompumanutiz  40%  kpoxmanvnoi  cycmeuzii  mae  HU3bKYy — mepmocmadOiibHicmb i
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CMPYMKYPOYMEOPIOYY 30AMHICMb, WO € He OaXdCaHum Oas MEXHONO2IMHUX Npoyecie y
BUPOOHUYMBI XAPHO08UX NPOOYKMi6. Bcmanoseneno, wo nabyxarouuti Kpoxmanb MiCIMums 2i0Ko3y
8 kinbkocmi 0,204 me/mn. Ilokazano, wo npogedens Pizuuroi Mooughikayii noKpauwye NOKA3HUK
COpOYItiHOI eMHOCMI HAOYXAKU020 KPOXMANI0, WO OMPUMAHUL 3 KPOXMANbHOI CyCneHsii
konyenmpayieto 35% cmanosums 105,92 me/e i ons 40% - 171,59 me/e.

Knrouogi cnosa: xkpoxmanvhi epanynu, sKicms, 210K03a. 0eKCMPUHU, COpOYItiIHA EMHICMb
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Increasing the level of consumption of low-calorie foods requires the creation of new
special purpose products and the use of new ingredients that have high thermostable and
structural ability. In turn, this contributes to the development of the production of modified types
of starch and among them are not the least swollen species, which is due to the ability of such
starch to swell in water at low temperatures. The properties of the obtained types of modified
starch depend on the conditions in which they are obtained, because they are components of the
food product, which form primarily the taste of the product. Therefore, an important area of
production of swellable starch by our advanced technology is the study of its properties for
further use in food production. Research methodology. Samples of swellable starch obtained by:
preparation of starch suspensions of different concentrations of 25, 30, 35 and 40%, dried under
conditions of two-stage convective drying, crushed and sieved. Research results. It is noted that
the obtained samples of swellable starch have a white color without impurities, with a mass
fraction of water of about 9%, swelling rates of more than 15 cm?®/ g and solubility of more than
58%. Comparing the values of the chromatogram peaks, it was noted that the glucose content in
the swellable starch sample is 0.204 mg / ml and the content of dextrins and maltose is 42.66
mg/ml. When studying the thermostable ability of swellable starch samples obtained from 25 and
30% of starch suspensions have a clear particle structure with a porous surface, which also
shows the presence of sorbtion capacity. A sample made of 35% starch suspension has a less
clear particle structure, which shows the beginning of the destruction, while the swelling
starchfrom the starch suspension at a concentration of 40% shows no stability of the structure
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and the ability to break. Conclusions. It is substantiated that the concentration of the starch
suspension from which the swellable starch is obtained has an effect on its thermostable ability.
It is shown that the sample of swellable starch obtained from 40% of the starch suspension has
low thermal stability and structure-forming ability, which is not desirable for technological
processes in food production. Swelling starch was found to contain glucose in the amount of
0.204 mg / ml. It is shown that physical modification improves the sorption capacity of swellable
starch obtained from a starch suspension with a concentration of 35% is 105.92 mg /g and for
40% -171.59 mg/g.
Keywords: starch granules, quality, glucose, dextrins, sorption capacity

Beryn. CyuacHuif craH €KoJiorii Ta BHCOKHM pIBEHb CTPECOBUX CHUTYyallld B SKHX
nepeOyBae HaceJeHHsI KpaiHW BUMarae ocoOIMBOI yBaru 70 xapuyBaHHs. Lle 3myinye 3Bepratu
yBary Ha CTpaBHU IIBUIKOTO MPHUTOTYBAHHS, a 3pOCTAHHS PIBHS CIIOKMBAHHS HU3bKOKAJOPIHHUX
XapuoBUX MPOJYKTIB BHMara€ CTBOPEHHS HOBHX IPOJYKTIB CIEIIaJIbHOTO TPWU3HAYECHHS Ta
3aCTOCYBaHHS ~ HOBMX  IHIPEIIEHTIB, SKI  MaloTh  BHUCOKY  BOJONOIJIMHAIBHY 1
CTPYKTYPOYTBOpIOBaJIbHY 3aaTHICTh [1]. B cBoro uepry, e cropusie po3BHTKY HampsMy
BUpPOOHUIITBA MOJM(DIKOBAHUX BHJAIB KPOXMAJIO 1 Cepell HUX HE OCTAaHHE MiClle MOCIIalTh
Ha0yxaro4i BUH, [0 MOB A3aHO 13 3JaTHICTIO TAKOTO KPOXMATI0 Ha0yXaTH B BOJI1 32 HEBUCOKHUX
temmepatyp [2].

BuxopuctanHs HaTUBHUX KpOXMalliB OOMEXEHO BHACHIAOK iX (I3UKO-XIMIYHHUX Ta
(YHKIIIOHAaJTbHO-TEXHOJOTIYHUX BJIACTUBOCTEH. BUIBIIICTP HATUBHUX KPOXMaJliB MICTATH [0
25% aminmo3W, a XapyoBi TPOAYKTH 3 iX BHKOPHCTaHHSIM B SIKOCTI 3aryCHUKIB Ta
TeJICyTBOPIOBAUIB XapaKTEPU3IYETHCS HU3BKOIO TEXHOJOTTYHOK CTAOUTBHICTIO Ta BHSIBJISIOTH
BUPXEHY TEHJCHIIIO 10 cuHepesucy [3, 4]. ®izuyna moamdikaiiss KpoXMallo Mae Micle B
TEXHOJIOT1T BHPOOHUIITBA KpPOXMAJIB: XOJIOJHO-HAOPSKAIOUMX, HAOyXarounX, MOPHUCTHUX,
OJIEpKaHMX I Yac KpioiTy (3aMOpOKYyBaHHS, PO3MOPOKYBaHHS) ab0 EKCTPy3il, a Takok
PO3IIEIVICHUX, OJIEP’)KAaHUX B MPOIIEC IHTCHCUBHOI MEXaHIYHOT 00pOOKH — MexaHoJi3y. Di3uvHa
Moaudikamis KpoxMmajiiB Tiepeabavae MiABUINEHHS iX (YHKIIIOHAIBHOI AaKTUBHOCTI Ta
€KOJIOTTYHOT O€3MeKH 3a paXyHOK CTBOPEHHS CTPYKTYPH 3€PEH B MOHOIUCIIEPCHOMY PaHXyBaHHI1
[5, 6]. BimactuBocTi oTpuMaHuX BUIIB MOAM(IKOBAHOTO KPOXMAJIO 3aJIEKATh BiJ YMOB B SIKHX
OTpUMaHi OCKUIBKU € CKJIaJIOBUMHU XapuoBOTO MPOAYKTY, 110 (POPMYIOTH IEpII 3a BCE, CMAKOB1
AKOCTI TpoaykTy. OTKe, Ba)JIMBMM HalpsIMOM BHUPOOHUITBA HAOyXalo4yoro KpOoXMalio 3a
YIOCKOHAJICHOI0 HAMH TEXHOJIOTi€0 [7] € BHUBUEHHS WHOTO BIACTUBOCTEH YIS IMOJAIBIIOTO
3aCTOCBYBAHHSI y BUPOOHUIITBI XapUOBHUX MPOAYKTIB.

MeTo10 pod0TH € IOCIIPKEHHS MOKa3HUKIB SKOCT1 HA0yXalouoro KpoXMajalo OTPUMAaHOTO
3a yIOCKOHAJICHOIO HAaMH TEXHOJIOTIETO.

Metoauka aociigxennb. JlocnimpkyBanu 3pa3ku Ha0yxarodoro kpoxmaito (HK) otpumani
IUISIXOM MpUroTyBaHHS kKpoxMmanbHux cycnensii (KC) pisnoi konuentparii 25, 30, 35 1 40%, 3
HACTYITHUM X BHUCYIIYBaHHSIM B YMOBaXx JBOCTaJIMHOrO KOHBEKTHUBHOTO CYILIIHHS, TOPIOHEHHS
Ta MPOCIFOBAHHS.

Opranonentuyni mnokasHuku BuszHauanu 3rigHo 3 JCTY 4380:2005 «Kpoxmanb
Moau¢ikoBaHui». L{UTICHICTE KpOXMaJbHMX TpaHyll 3pa3KiB Ha0yXamouoro KpoXMallo 3a
3MOYYBaHHS JMCTUIIOBAHOIO BOJIOIO Ta HarpiBaHHs A0 TeMnepaTypu 85°C (TepmMocTabuIbHICTh
3pa3kiB HK) nocnimxyBanu MikpockonmigyHUM MeTo oM. MikpodoTtorpadii 3pa3kiB 0OTpuMyBaIu
3a J0moMOror enekrporHoro wmikpockony URL2 tumy Color CMOS Sensor (1600x1200;
800x600).

ByrneBoguuii ckiag KpoXMalllo BU3HAYaJId XpOMaTorpa(iyHUM METOJIOM 3a JI0IIOMOTOI0
xpomarorpada Shimadzu LabSolutions, konTponsauii 3pa3ok — 1% po34nH TIIIOKO3H X. Y.

CopOuiiiHy 37aTHICT — 3a YAOCKOHAJEHOI0 METOJUKOI0 3 IHJUKATOPOM METUJICHOBHM
OnakutHUM [8].

FOOD RESOURCES Vol. 10 (2022) N2 18 Cropinka 158



[TPOZIOBOJIBYI PECYPCH T. 10 (2022), Ne 18

Pe3yabTaTn nociaimkeHb. AHanizyBanu oTpumani 3pasku HK 3a mokazHMKaMu SKOCTI.
Bigmiueno, mo orpumani 3pa3ku HK (tabn. 1) matoTs Oinuii komip 6e3 CTOPOHHIX JOMIIIOK, 3
MaCOBOIO YAaCTKOIO BOAM OJH3bKO 9%, MOKA3HUKAMU CTyHeHs HaOyxaHHs Oimbme 15 cM/r i
po34rHHOCTI OutbIe 58%.

Tabnuys 1
IHoxa3nuku sikocti 3paskis HK
KoHmeHTparis kpoxmairo,%

Howasit 25 [30 [ 3 [ 40
30BHIIIHIN BUTIISA OpHOPITHUN TOPOIIOK
Kouip binnii
Cryniap HabyXaHHS, CM/T 20 22 24 18
Crymisb nonpl6HeHH51 (mpoxoKeHHs 100 100 100 100
gepe3 cuTo, Biuko meHmre 1,0 mm),%

OaHMM 3 OCHOBHUX MOKAa3HUKIB SIKOCTI € CTYyHIHb HaOyXaHHS oTpuMaHux 3pa3kiB HK, mo
MOKa3ye HAWBUIUN PIBEHB s 3pa3ky, oTpuManoro 3 35% KC. 3HmkeHHs MOKa3HUKa CTYIECHS
HaOyxanHs 3a 40% KC mokasye, mo 3a CcymiHHS BigOyBaeThCsi OUTbIIE 3HEBOJIHEHHS
00pOOJIEHOTO KPOXMAITI0, IO TPU3BOAUTH 10 3HIDKEHHS KUIBKOCTI BOJHEBUX 3B S3KIB. 3a
CYIIIHHA YTBOPIOETHCS HE3HAYHA dYacTKa o-D-TiokomipaHo3u, M0 MPU3BOIUTH JI0 BTPATH
XIMIYHOT aKTUBHOCTI 1 BiIOYBAETHCS TIEBHE «OJIOKYBAHHS TIAPOKCHIBHUX TPYI 32 TOTIOMOTOIO
BOJIHEBHX 3B’ S3KIB.

Ha puc. 1 nmpeacrasneno xpomarorpamy 1% po3uuny Ti0K03u (KOHTPOJIB).

mB

] Detector A Kanan 1
0,04 |

25,805

0,03
0,02

0,01

0 10 20 30 40 50 60
MUH

Puc. 1. XpomaTorpama 1% po3uuny rjiioKo3u

XpomaTtorpama HaOyXaruoro KpOXMajlo, OTpUMaHOro BUroToBieHHsM 3 35% KC
IPEACTaBICHO Ha PUC. 2.

[TopiBHSIBIIM 3HAYEHHS MIKIB XpOMaTorpaMm BIAMIYEHO, IO BMICT TJIFOKO3H B 3pasKy
HaOyxar4oro kpoxmanto ctaHoBuTh (0,204 mr/mi, a BMICT JEKCTPHUHIB 1 MalbTO3H CTAHOBUTH
42,66 mr/mom.

Kpoxmane Mae  KamiIsIpHONOPHUCTY  CTPYKTYpY, ONTHYHI  BJIACTUBOCTI  SIKOTO
00yMOBIIOIOTBCS (PI3UKO-XIMIYHMMHU BJIACTMBOCTSMM Ta MIKPOCTPYKTYPOIO. 3epHa KpPOXMAJko
KYKypYyI3sSHOTO MEHIII 3a po3MIpOM BiJ KapTOIUISHOIO 1 MaroTh OaraTorpaHHy CTPYKTYpY
(puc. 3a).

Ili xpoxmanbHi 3€pHa 3a HAJUIMIIKY BOJOIM HaOyXaroTh Ta IMOCTYIIOBO PO3UMHSIOTHCS
(puc. 306). OmHUM 3 OCHOBHHX TIOKAa3HHMKIB SIKOCTI MOAM(DIKOBAHOTO KPOXMAalIK € HOoro
TepMocTaOiIbHICTh (Tabin. 2). lle Bu3Hauae HampsM HOTO 3acCTOCYBaHHS Ta HAJae€ IOBHY
XapaKTepUCTUKY OTPUMAHOMY MOJU(IKOBAHOMY KpOXMallo. 3pa3ku HaOyXaroyoro KpoXMalro
HarpiBanu 10 85°C Ta crocrepirajiv 3MiHy CTPYKTYpH 4acTKH. 30kpeMa, oTpumMani 3pa3ku HK 3
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25 1 30% KC maroTh 4iTKy CTPYKTYpPY YacTK{ 3 IOPUCTOI0 MOBEPXHEIO, IO TAKOX MOKa3ye
HasBHICTH copOmiiiHOT 3maTHOCTI. BurortoBnenmii 3pa3zokx 3 35% KC mae Bxe MEHII YIiTKY
CTPYKTYpy YacTKH, IO IOKa3ye MOYaTOK pylHyBaHHA. BogHowac, 30UTbIICHHS 3HAYCHHS
koHnentpanii KC no 40%, 3 sKoi OoTpuMaHO OCTaHHIA 3pa30K, MOKa3ye HE CTaOUIbHICTBH
CTPYKTYPH 13JaTHICTb IO pyiHHYBaHHS 3a HarpiBanHs cucremu o 85°C.

e

o Detector A Kanan 1

4 v % 4
R a )
Puc. 3. Habyxaiouuii KpoxmMaJjb: a — 4acTKH, 0 — yacTku y Boai (20°C)

Orxe, menmma koHreHTpamis KC, 3 skoi oTpuMyroTh HaOyxarouuid KpOXMaJlb MAa€ BIUIMB
HaMoro TepMocCTabiIbHY 31aTHICTh. e mokasye, mo kpoxmaib MOIUGIKOBAaHUN OTPUMAHUN 3
40% KC mae HU3bKY TEpMOCTaOUIBHICTh 1 CTPYTKYPOYTBOPIOIOUY 3/1aTHICTB, 110 € HE O0a)kaHUM
JUIS TEXHOJIOTIUHUX MPOIIECIB Y BUPOOHUIITBI XapuOBUX MPOIYKTIB.

MonudikoBani Kpoxmaii, XapaKTepU3yIOThCsl PO3BUHEHIIIOK MOBEPXHEIO €(hEeKTUBHOIO
pajiycy mop, o J03BOJIsI€ iM HAKOMHYYBATU B CBOIM CTPYKTYypi OUIbIIE BOAU Ta CHPUSTIHBO
BIUTUBATH Ha MpPOTIKaHHSA (EPMEHTATUBHHUX, I0HOOOMIHHMX 1 IHIIMX peakiiii B ILIYHKOBO-
KHUIIKOBOMY TpakTi. 30uIblIeHa copOIis, SK BIiIOMO KOpelIre 3 COpOLiel0 HHUMH
MIKpOOprai3amis, 30kpema, E. coli. BuBuenHs copOIiiiHOT €EMHOCTI € CKJIaJ0BOIO IOCTIKEHD 3
¢dyukionansHoi 3matHOCTi HK. Pe3ynbrat mpoBeneHOro eKCHepuMEHTY MpEeACTaBICHO B
Tabaumi 3.

HK xapakTepu3yroTbcs PpO3BHUHEHIIIOI TMOBEPXHEI0 €(QEeKTHBHOIO pajiycy Mop, IO
JI03BOJISE€ IM HAKOMUYYBAaTH B CTPYKTYpi OLIbIlEe BOAM 1 CIPUSTIMBO BIUIMBATH HA MPOTIKAHHS
(depMeHTaTUBHUX, 10HOOOMIHHMX Ta IHIIMX peakliii B MUIYHKOBO-KHIIKOBOMY TpakTi. Sk
MOKa3aJId Pe3yJbTaTH JOCIiKEeHb, NMPOBeACHHS (i3u4HOT Moaudikaii MOKpallye MOKa3HUK
copb6miiitnoi emuocti HK, orpumanmii 3 KC xonnentparieto 35% cranoButs 105,92 mr/r 1 ans
40% — 171,59 mr/r.
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Tabauys 2
MikpodoTorpadii 3paskiB Hadyxar4oro KpoxmaJio

MikpodoTtorpadis 3paskis /
KoHIeHTpanis CycleHsil, 3 AKoi OTPHMAaHO 3pa30K HabyXarwdoro KpoxXMal

Tabnuys 3
CopOuiitna emuicTs 3pa3kiB HK

Kpoxmans Cop0riiifHa €EMHICTB, MT/T
Harusanii 56,82
Konnentpamis KC, 3a orpumanns 3paskis HK,%
25 22,80
30 52,19
35 105,92

40 171,59
HIPos 1,1

BucnoBku. BusHaueHo, mo orpuMannii HaOyXar4nii KpoXmallb 3a yJOCKOHAICHOI0 HaMH
TEXHOJIOTI€I0 33 TIOKa3HUKaMM SKOCTI HE TOCTYNA€TbCsS TMPOMHUCIOBAM  aHAJIOTaM.
OOrpyHTOBaHO, L0 KOHIEHTpPALIS KPOXMAIbHOI CyclleH31i, 3 sIKO1 OTpUMYIOTh HaOyxarouui
KpOXMaJlb Ma€ BIUIMB Ha HOTO TepMocTaOuTbHY 3aaTHICTh. [1okazaHo, 1m0 3pa3ok HaO0yXarouoro
kpoxMmaiio, orpumanuii 3 40% xkpoxmanbHOI CycneH3ii, Mae HU3bKY TEPMOCTAOUIBHICTH 1
CTPYKTYPOYTBOPIOIOUY 3[aTHICTh, IO € HE Oa)XaHWM JUIsi TEXHOJIOTIYHUX TIPOLECIB Y
BUPOOHMIITBI XapUOBUX MPOYKTIB.

BcranoBneHno, mo HaOyxarouumii Kpoxmallb MICTUTh TJIHOKO3y B KinmbkocTi 0,204 mr/mi.
ITokazaHo, mo npoBeaeHHs ¢i3udHOT MOUdiKalii MOKpallye MOKa3HUK COPOIIHHOT €MHOCTI
HaOyXar4oro KpoxXMaito, OTpUMaHUH 3 KpOXMalIbHOI CyclieH31i KoHIeHTpanieto 35% CTaHOBUTH
105,92 mr/r 1 oo 40% — 171,59 mr/r.
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