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OcBiTHA nmporpama TexHoJiorii 306epiranHs i nepepoOKH 3epHa

AkrtyaiabnicTh TeMu: Crenbta (Triticum spelta L.) € rexcarmioigHum Bu-
JIOM TIIIICHUII, SKUH Ma€ TUTIBKH, 1110 3aJIMIIAETHCS Y 3€pHI MICIIsl HOTO 0OMOJIOTY.
[i MoskITHBE TIEpepoOIATH Y IMPOKHi ACOPTUMEHT IIPOJYKTIB, SKi 3aBASKH Biji-
MIHHOT'O XIMIYHOI'O CKJIaJIy BUX1JTHOT'O 3€pHA MO>KHA BUTHECTH A0 IIPOAYKTIB 3J10-
POBOI'0 XapuyyBaHHS: IJILHO3EPHOBI IIPOAYKTH — KPYIIH, IUIACTIBIN, OOPOIIHO, 00-
POILHIHI CYMIMI, XJ0 151N XJ11000VJI0YHI BUPOOH, MAKApOHH, IIPOJAYKTH IIBUI-
KOTr'0 IPUT'OTYBAHHS Ta TOTOBI1 JIO CIIOKMBAHHS IPOAYTH TOIO. BIICYTHICTE cTa-
HIApTIB Ha CUPOBUHY Ta F'OTOBY MPOJYKIIIO, OOMEXEHA KIIbKICTh JAHUX II0JI0
TEXHOJIOTIYHUX, TEIIO(I3UIHNX, 010XIMIYHUX Ta 1HIINX BJIACTHBOCTEN ILIIBYAC-
THUX IIIEHNIb SIK CHPOBHUHH JUISI BUPDOOHUIITBA KPYII OOIPYHTOBYIOTH IPOBEIECHHS
HAYKOBHMX JOCJIKEHD Y IIbOMY HAIMPSIMKY.

MeTta po6oTu: [IpoBecTy aHaIi3 XiMIYHOTO CKJIQIY Ta XIMIKO-T€XHOJIOT14-
HHUX MOKA3HHKIB SIKOCTI I10JIOM 1 CHEJILTH Ta CHPOEKTYBATHU CXEMY TEXHOJIOTI1Y-
HOT'0 MPOIIECY 3 NEPEPOOKH CIIEJIHTH Y KPYIIH Ta IJIACTIBII.

IIpakTHyHe 3HAYEeHHs] OTPUMAHHUX pe3yJbTaTiB. Pe3yiabTaTH MOXYTh
OyTH BUKOPHUCTAHHI Y KPVII sIHIi OPOMHUCIOBOCTI YKpaiHu npu OyAIBHHUIITBI HO-
BUX 200 PEKOHCTPYKINI JIFOYUX IIIIPUEMCTB.

CrtpykTypa podoTH: aHOTallis; 3MicT; BCTyM; po3aul 1 «Ctad npobiaemMu
Ta NEPCHEKTHUBHU 11 BUPIMIEHHY: po3aul 2 «TexHiKo-eKOHOMIYHE OOIPYHTY-
BaHHsY; po3a11 3 «XapaKTePUCTHKA TEXHOJOTTYHUX 00’ €KTIB Ta KOMYHIKAIIH re-
HEPaJILHOI'O INIAHY MIAMPUEMCTBaY; po3aia 4 «HaykoBa yactuHay; po3aur S5 «Te-
XHOJIOT1YHA YacTUHAY; po3AlI 6 «TeXHIKO-eKOHOMIYHI HOKA3HUKW; BACHOBKH Ta
PEKOMEHAAIIT; CIMCOK JIITeEpaTypu; rpadiuHl JOJATKH.

OO0csir poboTH. MOSCHIOBAJIbHA 3alMCKa BHUKIajJeHa Ha 81 cTopiHKax,
Bruirrouae 20 tabaunk. I'padiuna yacTrHa BKIIOYAE 6 JIMCTIB.

BucHOBOK: B pe3yJIbTaTl HAYKOBHUX AOCILIKEHb BCTAHOBJICHO XIMIYHHUN
CKJIaJ] Ta XIMIKO-TEXHOJIOT1YHI ITIOKA3HUKH SIKOCTI CYYaCHHUX COPTIB MOJIOH 1 CIIe-
JIbTH, HABEAECHO TEXHOJIOIIYHY CXEMY BUPOOHHUIITBA KPYIU Ta IIACTIBLIB 13 cHe-
JIbTHA, BUMOTH JJO CHPOBUHH Ta TOTOBOI ONPOAVYKIIII, IPOBEAECHO PO3PAXYHKHU K1JIb-
KOCTI TEXHOJIOTTYHOI0 00JIagHaHH.

Kirouosi cjioBa: crenpTa, 1moj16a, XIMIYHUM CKJIaJI, TEXHOJIOTIYH1 BJACTH-
BOCTI, JIVIIIEHHSI, KPVII SIHUI 3aBOJI.




ABSTRACT

for qualifying work
on the topic « The project of a milling plant for
the spelt grain processing into cereal productsy

Student Mansarliiskyi S. M.
Supervisor PhD Kustov |I. O.
Educational degree «Master»

Specialty 181 «Food technologies»

Educational program Grain storage and processing technologies

Actuality: Spelt (Triticum spelta L.) is a hexaploid type of wheat, which
has films that remain on the grain after it has been threshed. It can be processed
into a wide range of products that, thanks to the excellent chemical composition
of the original grain, can be classified as healthy food products: whole grain prod-
ucts - cereals, flakes, flour, flour mixes, bread, other bakery products, pasta,
ready-to-eat foods, etc. The lack of standards for raw materials and finished prod-
ucts, the limited amount of data on the technological, thermophysical, biochemi-
cal and other properties of spelt and emmer grain as a raw material for the pro-
duction of cereals justify the conduct of scientific research in this direction.

The purpose of the work: To conduct an analysis of the chemical compo-
sition and chemical-technological indicators of the quality of spelled and spelled
and to design a scheme of the technological process for processing spelled into
groats and flakes.

The practical significance of the obtained results: The results can be
used in the grain-processing industry of Ukraine during the construction of new
or reconstruction of existing enterprises.

The structure of the work: abstract; table of content; introduction; section
1 "State of the problem and prospects for its solution"; section 2 "Technical and
economic justification™; section 3 "Characteristics of technological objects and
communications of the general plan of the enterprise"; section 4 "Scientific part™;
section 5 "Technological part"; section 6 "Technical and economic indicators";
conclusions and recommendations; list of references; graphic applications.

The scope of the work: the explanatory note is laid out on 81 pages, in-
cludes 20 tables. The graphic part includes 6 sheets.

Conclusion: as a result of scientific research, the chemical composition and
chemical-technological indicators of the quality of modern varieties of spelled and
spelled have been established, the technological scheme for the production of ce-
reals and flakes from spelt grain, requirements for raw materials and finished
products, calculations of the amount of technological equipment are given.

Key words: spelt, emmer, chemical composition, technological properties,
husking, grain plant.
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BCTYII

Kpynu ta xpyn'sai BupoOu, mopsij i3 xiiOom, € TpaAuIiHHUMU POITyK-
TaMU XapyyBaHHS, sIKI CKJIAJal0Th 3HAYHY YACTUHY palllOHy HAceJIeHHs YKpaiHu.
Take 3HaueHHS UX MPOAYKTIB OOYMOBIECHO BHCOKOIO MOXHBHOIO I[IHHICTIO, a
TaK0XX THM, 1110 BUPOOHUIITBO KPYIH € OJHUM 13 Haii- JelIeBInX 3ac00iB oep-
YKAHHS XapuOBUX MPOJYKTIB. Y TOH e 4ac, aCOPTUMEHT BITYM3HAHOI MPOTYKIIIi
KPYI'STHOI MPOMUCIIOBOCTI MPOTATOM 0araTbOX POKIB 3aJIMIIAETHCA MPAKTUYHO
HE3MIHHUM, a AKICTh KPYTH, [0 BUPOOJISIETHCS, 3a OaraTbMa MoKa3HUKaMU HE Bi-
JIIIOB1/1a€ Cy4YaCHUM BHMOTaM.

ACOpPTUMEHT TPOAYKTIB HIBUAKOTO MPUTOTYBAaHHS Ha CHOTOJHIIIHHOMY
PUHKY JTy’K€ PI3HOMAHITHHUM 1 BKJIIOYA€E PI3HI KPYNH IMIBUAKOTO MPUTOTYBaHHS,
IJIACTIBLI, CyX1 CHIIAHKH, TMIOBITPSIHI 3€pHA Ta 1HII1 3€pHOBI MPOAYKTH. | X0Ua pu-
HOK TaKWX MPOAYKTIB PO3BUBAETHCS MIBHIKUMH TEMIIAMHU, PA30M 3 IIUM 3POCTAE
noTpeba HaceleHHs B MPOJIYKTaX MIBUIKOTO MPUTrOTyBaHHS. ToMy, MOKHA CKa-
3aTH, 110 ACOPTUMEHT 3€PHOBUX MPOIYKTIB MIBUIKOTO MPUTOTYBAHHS, IO BUPO-
OJIAIOTHCS, HE BIJOBIAE MTOMUTY HACEIICHHS.

Cnenbrta {Triticum spelta L.) € rekcannoigHuM BUIOM MileHUIll (211 = 42).
[{s 3epHOBa KybTypa Oyjia po3MOBCIOXKEHA B JaBHI YacH 1 BiJjoMa 3 €MOXH paH-
HBOTO HeouniTy. Bona Oyna nommupena B €Bpori Ta A3ii, 3rayeTbcs B TpaKTaTax
CTapo/IaBHLOTO PuMy 1 cepeIHhO- BIKOBUX MOHaXI1B. JIFOJCTBO TUCAYOTITTAMHU Xa-
pUyBaJIOCH IIUM 3J1akoM. Ha 0CHOBI cTapoaBHBO1 CriebTH OYJIM BUBEJIEH1 BC1 CY-
YacHI BUCOKOBPOJKAWHI COPTH MIIEHUII 3 BUCOKHM MOTEHIIAJIOM YPOXKAHHOCTI,
TOJIEPAHTH1 A0 30yHUKIB XBOPOO 1 EKCTPEMAJIbHUX MOTOJHUX YMOB.

Texnonoriunuii mpotiec nepepoOKu 3epHa B KPYITy CKIIQAA€THCS 3 IBOX OC-
HOBHHX €TalliB: OYMILCHHS, MIATOTOBKH 3€pHA Ta OE3MOCepeIHbO HOro mepepo-
oxu. [lepuii etan nependayae OUUILCHHS 3€pHA Bl PI3HUX JOMIIIOK, (hpaKiiio-
HYBaHHS JUIs J€SIKUX KYJIbTYp 1 BOAHOTEIIOBY 00poOKy. OCHOBHI eTaru nepepo-
OKHM — 11e JyuleHHs Ta nundyBaHHsS, a Tpy BUPOOHUITBI TuacTiBiiB — BTO Ta

IUTIOIIIEHHS.

KPM.T3I1XiKB.078-03.VI.5.2
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Taxum uHOM, KpyI’sTHa IPOMHUCIIOBICTh Y KpaiHU Ma€e BaXKJIMBE HAPOIHO-
TOCIOJIapChKe 3HAYCHHS, MA€ JOCUTH BiJIpalibOBaHi TEXHOJIOTii BHPOOHHUIITBA
TPaIUIIAHUX KPYTI, B T.4. pI3aHUX KPyM Ta IUIACTIBIIB 3 sIMMEHI0. by niBHUIITBO
ChOT'OJIHI KPYII03aBO/IiB IOBUHHE 0a3yBaTHCs Ha 3aCTOCYBaHHI Cy4acHOTO BITYH-
3HSIHOTO Ta 3aKOPJOHHOTO TEXHOJIOTTYHOTO OOJIaJHAHHS, 3 ypaxyBaHHSIM BUMOT
JI0 TEXHOJIOTIYHUX IMOKA3HUKIB SKOCTI, TOKa3HUKIB 0€3MEYHOCTI CHPOBHHHM Ta T'O-

TOBOI MPOAYKIITIi.

KPM.T3I1XiKB.078-03.VI.5.2

/lucm




CIHHUCOK JIITEPATYPH

KULP K, RANUM PM, WILLIAMS PC, YAMAZAKI WT. Natural Levels
of Nutrients in Commercially Milled Wheat Flours. 1. Description of
Samples and Proximate Analysis. Cereal Chemistry. 1980;57(1): 54-58.
Marconi E, Carcea M, Schiavone M, Cubadda R. Spelt (Triticum spelta L.)
pasta quality: Combined effect of flour properties and drying conditions.
Cereal Chemistry. 2002;79(5): 634-639.
https://doi.org/10.1094/CCHEM.2002.79.5.634.

ITonnpsitoB I'l, Amyk HO. IMPUJATHICTb 3EPHA TIIIIEHUIII
CIIEJIbTU O3UMOI JUIA XJIIBOIIEKAPCBKUX LIUJIEM. SWorld.
2014;(March): 1-5.

Hpoodot BI, Cemenora Ab, Muxonik JIA. TEXHOJIOI'TYHI ACIIEKTHU
BUKOPUCTAHHA BOPOIIIHA CIIEJIBTU VYV XJIIBOIIEYEHHI.
IIpooosonvui pecypcu : 30ipnux naykosux npays. 2014;(2): 15-17.
Cauvain SP. Breadmaking: Improving quality, Second Edition.. 2nd ed.
Breadmaking: Improving quality, Second Edition. Woodhead Publishing
Limited; 2012. 1-802. https://doi.org/10.1533/9780857095695.

Zielinski H, Ceglinska A, Michalska A. Bioactive compounds in spelt bread.
European Food Research and Technology. 2008;226(3): 537-544.
https://doi.org/10.1007/s00217-007-0568-1.

Marconi E, Carcea M, Graziano M, Cubadda R. Kernel properties and pasta-
making quality of five European spelt wheat (Triticum spelta L.) cultivars.
Cereal Chemistry. 1999;76(1): 25-29.
https://doi.org/10.1094/CCHEM.1999.76.1.25.

Watson PS, Nuzum CJA, Chairman V, Rohr DB, Newquist DE, Crawford
CT, et al. Wheat, Wheat Flour, and Semolina. _5.4 Report. 1994;(22).
Ahmed R, Ali R, Khan MS, Moin M, Kazmi Sl, Sayeed SA. Comparative
study on the physicochemical and rheological parameters of soft wheat flour

obtained from three countries. American Journal of Food Science and

KPM.T3I1XiKB.078-03.VI.5.2

/lucm

79




10.

11.

12.

13.

14,

15.

16.

17,

18.

19.

Nutrition Research. 2015;2(3): 89-93.

Frakolaki G, Giannou V, Topakas E, Tzia C. Chemical characterization and
breadmaking potential of spelt versus wheat flour. Journal of Cereal
Science. 2018;79: 50-56. https://doi.org/10.1016/j.jcs.2017.08.023.
Cauvain SP. Bread making: Improving quality. Cambridge: CRS Press;
2003. 589. https://doi.org/10.1533/9781855737129.

Doblado-maldonado AF. New Technologies for Whole Wheat Processing :
Addressing Milling and Storage Issues. 5.3 Thesis. 2012; 113.

Mytenko €I, Cou CM. TexHonoris Kpymn’sHOro BHpOOHHITBA. Kuis:
Ocsima Yxpainu; 2010. 272.

Lacko-Bartosova M, Korczyk-Szabd J, Razny R. Triticum spelta - a
specialty grain for ecological farming systems. Research journal of
agricultural science. 2010;42(1): 143-147.

Luo X, Jayas DS, Symons SJ. Identification of damaged kernels in wheat
using a colour machine vision system. Journal of Cereal Science.
1999;30(1): 49-59. https://doi.org/10.1006/jcrs.1998.0240.

Ciaffi M, Tozzi L, Borghi B, Corbellini M, Lafiandra D. Effect of heat shock
during grain filling on the gluten protein composition of bread wheat.
Journal of Cereal Science. 1996;24(2): 91-100.
https://doi.org/10.1006/jcrs.1996.0042.

Abdipour M, Ebrahimi M, Izadi-Darbandi A, Mastrangelo AM, Najafian G,
Arshad Y, et al. Association between grain size and shape and quality traits,
and path analysis of thousand grain weight in Iranian bread wheat landraces
from different geographic regions. Notulae Botanicae Horti Agrobotanici
Cluj-Napoca. 2016;44(1): 228-236.
https://doi.org/10.15835/nbha44110256.

Ocokina HM, Jhwoowu BB, Bozism BB, Ileprepuko BB.
BOPOIIIHOMEJIBHI TIOKA3HUKM SAKOCTI 3EPHA CIIEJIBTU
3AJIEXKHO BIJ] COPTY. Bicnux JKHAEY. 2015:2(1): 295-304.
Zaharieva M, Ayana NG, Hakimi A Al, Misra SC, Monneveux P. Cultivated

KPM.T3I1XiKB.078-03.VI.5.2

/lucm

80




20.

21,

22,

23.
24,
25,

26.

emmer wheat (Triticum dicoccon Schrank), an old crop with promising
future: a review. Genetic Resources and Crop Evolution. 2010;57(6): 937—
962. https://doi.org/10.1007/s10722-010-9572-6.

Dvorak J, Deal KR, Luo MC, You FM, Von Borstel K, Dehghani H. The
origin of spelt and free-threshing hexaploid wheat. Journal of Heredity
Advance Access. 2012;103(3): 426-441.
https://doi.org/10.1093/jhered/esr152.

Sharma R, Rawat A, Misra BK, Nagarajan S. Distribution of grain hardness
in Indian wheat varieties and landraces. Wheat Information Service.
2012.p.1-8. https://shigen.nig.ac.jp/ewis/article/html/112/article.html
Konvalina P, Capouchova I, Stehno Z. Genetic resources of hulled wheat
species in Czech organic farming. .Proceedings. Wheat Stress und Robust
Wheat, 22-23 Nov 2011, Raumberg-Gumpenstein; 2012; 81-86.

JACTY _3768-2019. INIIEHUILIA. Texniuni ymou. 2019.

JACTY _7699-2015. Kpyna nimennunasi. TeXxHUUECKHE yCIOBUSL.

JACTY 4634-2006. KOHHEHTPATHU XAPYOBI CHIJAHKU. CYXI
I[TJTACTIBII KPVYIT’SHI. 3aranbni Texuiuni ymosu. 2007.

I[TPABWJIA. oprani3aiiii 1 BeA€HHS TEXHOJIOTTYHOIO IPOLECY Ha KPYIT THUX

3aBomax. Kuis. KIX ma J[AK; 1998.

KPM.T3I1XiKB.078-03.VI.5.2

/lucm

81




