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OcgiTHs mporpama TexHounorii 30epiranss i nepepoOKu 3epHa

AKTYyaJbHiCTh TeMH: JKICTh O0OpOIIHA OOYMOBJIEHO BILIMBOM Ta B3a€MO-
Ji€ro0 0aratpr0X ()akTopiB, 110 BUKIMKAE KOJUBAHHS MOr0 MOKA3HHUKIB B 3aJIE)KHO-
CT1 BIJ MOCTAYAJILHUKA, POKY BPOYKAal0, IIOPU POKY, TPUBAJIOCTI 30epiranus. Tomy
SIK IIPOMHUCJIOBI1 TaK 1 KpadTOB1 NEKAPH1 CTHKAIOTHCS 13 IPOOIEMOI0 HECTAOLILHO-
CT1 AKOCT1 IIIEHUYHOro OopomHa. Il MIHIMBICTE YHEMOKJIMBIIIOC BUITIKAHHS
[IPOTATOM TPHBAJIOI0 Yacy 3 MOCTIMHOIO PELENTYPOIO Ta MOCTIHHUMH IapaMeT-
pamu_npouecy. JUrst po3yMiHHS G YHKI[IOHAILHO-TEXHOIOTIYHUX BIACTHBOCTEH
OopollIHa HEOOXIIHO aHAJII3yBaTH MOT0 SKICTh SIK CTAHJAPTHUMH TaK 1 HOBUMH
METOIAMH.

Meta po6oru: [IpoBecTr HAYKOB1 JOCTI/HKEHHS 3 OIIIHKU (DYHKITIOHAJILHO-
TEXHOJOTIYHUX IMOKA3HHUKIB SIKOCT1 OOpOIIHA, 1110 BUPOOJIEHO 3 3€pHA IMIICHUII
Bposkaro 2023 p., Ta CIPOEKTYBATU CXEMY TEXHOJIOTTYHOI'O MPOIIECY 3 IIEPEPOOKHU
MIIEHMIN Y OOPOIIHO.

IIpakTuyHe 3HAYEHHS OTPUMAHMX Pe3yJbTaTiB. Pe3yabTaT MOXYTh
OyTH BUKOPHUCTAaHHI Y OOPOIIHOMENIBHIN MPOMMCIOBOCTI YKpaiHu npu OyaiBHH-
IITB1 HOBUX 200 PEKOHCTPYKIII JIFOYUX MIANPHUEMCTB.

CTpykTypa pod0oTH: aHOTaIlis; 3MICT; BCTyN; po3aia 1 «CtaH npobieMu
Ta NEPCHEKTHBHU il BUpPIMICHHS», po3All 2 «TeXHIKO-€KOHOMIYHE OOIPYHTY-
BaHHS; PO3AUI 3 «XapaKTEPUCTUKA TEXHOJIOITYHUX 00’ €KTIB Ta KOMYHIKAI[IH re-
HEPaAJbHOIO IIJIaHy NUIIpHEMCTBaY; po3ain 4 «HaykoBa yacturan; po3aia 5 «Te-
XHOJIOTTYHA YacTHHAY; po3ai1 6 «TeXHIKO-eKOHOMIYHI MOKa3HUKW); BACHOBKH Ta
PEKOMEHIAIIT; CIIMCOK JIITepaTypu; rpadIiuHi JOJIaTKHU.

OO0car po6oTH. HOSCHIOBaJbHA 3allMCKa BHUKJIaneHa Ha 95 cropiHkax,
BKrouae 21 tabauiro, 5 pucyukis. I'padiyna yacTHHA BKIIOYAE [ JIMCTIB.

BucHOBOK: B pe3yJIbTaTi HAYKOBUX JIOCTPKEHb BCTAHOBICHO OCHOBHI (Y-
HKI{IOHAJILHO-TEXHOJIOTIYH1 ITOKA3HUKHU SKOCTI 3€pHa miueHuil Bpoxkaro 2023 p.
npy 1a00paTOPHOMY MOMEI, HABEIAEHO TEXHOJOIIYHY CXEMY BUPOOHHIITBA 0O-
pOIIIHA BUIIIOTO Ta NEPIIOrO COPTIB, BUMOI'H IO CHPOBUHH Ta TOTOBOI MPOAYKIIII,
IPOBEAEHO PO3PAXYHKHU KIJIHKOCT] TEXHOJOTIYHOr0 00JIaAHaHH, BU3HAYEHO TEX-
HIKO-€KOHOMIYHI MOKA3HUKHU Ta OOIPYHTOBAHO JOLIIBLHICTE IPOEKTY.

KarouoBi cjioBa: mineHuIrs, 3€pHO, OOpOIIHO, ajJbBeorpad, MOKa3HUKHU
SIKOCT1, OOPOIITHOMEILHUI 3aBOJI.




ABSTRACT

for qualifying work
on the topic «Justification of the methods of assessing
the functional and technological quality indicators of wheat grain»

Student Makoveienko A.YU.
Supervisor Dsc, Prof. Zhygunov D. O.
Educational degree «Master»

Specialty 181 «Food technologies»

Educational program Grain storage and processing technologies

Actuality: The quality of flour is determined by the influence and interac-
tion of many factors, which causes fluctuations in its indicators depending on the
supplier, harvest year, season, and duration of storage. Therefore, both industrial
and craft bakeries face the problem of instability of the quality of wheat flour.
This variability makes it impossible to bake for a long time with a constant recipe
and constant process parameters. To understand the functional and technological
properties of flour, it is necessary to analyze its quality using both standard and
new methods.

The purpose of the work: To conduct scientific research on the assessment
of functional and technological indicators of the quality of flour produced from
wheat grain of the 2023 harvest, and to design a scheme of the technological pro-
cess for processing wheat into flour.

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 95 pages, in-
cludes 21 tables, 5 figures. The graphic part includes 7 sheets.

Conclusion: as a result of scientific research, the main functional and tech-
nological indicators of wheat grain gquality of the 2023 crop during laboratory
milling were established, the technological diagram for the production of white
flour, requirements for raw materials and finished products, calculations of the
amount of technological equipment were carried out, technical and economic in-
dicators were determined and the feasibility of the project was justified.

Key words: wheat, grain, flour, alveograph, quality indicators, flour mill.
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BCTYII

X110 € HIHHUM He3aMiHHUM MPOIYKTOM XapuyBaHHs JIIOAUHU. 3BUYATHUI
XJ110 MICTUTH Yy cOO1 MOKUBHI PEUOBUHU, HEOOX1AHI JIFOAUHI: OUIKH, BYTJIEBOIH,
BITaMiHM, MIHEPAJIbHI PEYOBUHH, KUTTEBO BAXKJIMBI Opranizmy coiii. Bin mae pi-
JIKICHY BJIACTHBICTh — BIH HE MIPUINAE€THCS, HE MOXKE HAOPUIHYTH JOIAM. X110 —
MPAKTUYHO €IMHUN MPOAYKT, SIKUW HE BTpadae CBO€i MPUBAaOIMBOCTI, 30epirae
3/IaTHICTh 3QJIMIIATUCS KOPUCHUM, HABITh SKIIO HOTO BUKOPUCTOBYIOTH Y 1KY HE
BiJIpa3y.

BopoiiHo BUTOTOBISETHCS 13 3€pEH, MOAPIOHEHUX SO0 MOPOIIKOMO11I0HOTO
crany. Came Bix OOpoOITHA 3aJIEKUTh OCHOBHA CTPYKTypa BHIICUEHOTO XJTi0a.
Haiinommpenimie 60pouIHo MIIEHUYHE, KUTHE, SUMIHHE, KYKYPYI3sHE Ta 1HIII,
ayie JiIsl MPUTrOTYBAaHHS XJ1i0a HaW4JacTille BUKOPUCTOBYETHCS MIICHHUYHE OOpO-
IITHO, MOIPIOHEHE 3a CTEIIATbHOI0 TEXHOJIOTI€0. 3 OOPOITHOM Yy X110 mOTparuis-
I0Th KPOXMaJIb 1 OUTKH.

[TpomucoBi MiANPUEMCTBA BUCTYIAIOTH K B SIKOCTI OKPEMUX OOPOIITHO-
MEJILHUX 3aBOJIIB, TaK 1 B BUTJISIA1 CKJIaJIOBOI YACTUHHM KOMO1HATIB XJ1100TIPOTIYK-
TiB. OCHOBH1 00’ e€Mu BUpOOHUIITBA OoporrHa (6111 99%) npuxoauThes Ha Tie-
HuaHE (92%) 1 xutHE (10 7%).

CydacHuii CTaH HAyKOBO-TEXHIYHOTO Iporpecy B OOPOIIHOMEIIBHO-
KPYIT SIH1M POMUCIOBOCTI YKpaiHU XapaKTePU3YETHCS JOCUTh HU3bKUMU TTOKA3-
HUKaMH, 110 3yMOBJICHO €10 (aKTOPIB, cepe]] SIKUX BAXKIMBE 3HAYEHHS MAIOTh
HEJIOCTAaTHI OOCSTH KalliTaJbHUX BKIAJECHb Y PO3BUTOK HAYKH, TEXHIKUA W TEXHO-
Jorii BUpOOHHUIITBA. EKOHOMIYHE Ta colliaJibHE 3HAYEHHS HAayKOBO-TEXHIYHOTO
mporpecy B 0OpOITHOMEIBHO-KPYT sIHIi MPOMHUCIIOBOCTI MOJISTAE Y TOMY, IO Ha-
YKOBO-TEXHIYHUN MPOTPEC CTBOPIOE YMOBH JJIs1 OUTBII €(EKTUBHOTO BUKOPHC-
TaHHS CHPOBHHHUX Ta MaTepiaJbHUX PECypCiB, OCHOBHHUX (DOH/IIB 1 KamiTaTbHUX
BKJIQJICHB, CIIPUSE YIOCKOHAJICHHIO OpraHizallii BAPOOHUIITBA, KO0 KOHIICHTpA-

mii Ta crrergasizanii.

KPM.T3IIXiKB.602-03.111.13.3
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JUist miABUILIEHHSI MATEPi1alIbHOTO PIBHA JKUTTS HACEJIEHHS Y KpaiHU MOTpi-
OH1 HOBI NIANPUEMCTBA, OCHAIIECHI TPOTPECUBHUM BUCOKOIPOIYKTUBHUM IOTO-
KOBHUM yCTaTKyBaHHSM 13aCTOCYBaHHAM MEPEAOBUX TEXHOJIOrTH. ICHYI0U1 TEXHO-
JI0T1i epepoOKH 3epHOBOT MPOAYKIIi MalOTh OYTH yJIOCKOHAJIEH1 3 METOIO MOJIN-
IIEHHS OPTaHOJENTUYHUX Ta TMOXUBHHUX BIACTUBOCTEH XJI100MPOIYKTIB, Kpa-
IIIOT0 BHKOPHUCTAHHS BTOPUHHHUX CHPOBUHHUX PECYpCiB, 3HMKCHHS BTpAT MPHU
3IACHEHH] BUPOOHUYOIrO MPOIECy, EHEpPro- Ta Marepiasio30epexeHHs, MiJABH-
IIEHHS TPOAYKTUBHOCTI Mpalli.
BaxmMBUM YMHHUKOM y PO3BUTKY 3€pHONEPEepOOHOi ramys3i € miATpUMKa ii
Ha PiBHI YpsIy KpaiHH, a TaKOXK MICIIeBo1 Biagu. HeoOXimHO KOpUTyBaTH HasB-
HICTh ICHYIOUMX Ta HOBHUX MOTYXXHOCTEH, sIK1 BBOJATH B Jit0. Hacammepen HeoO-
X1JTHO MTPOBECTH IHBEHTAPU3AIIIIO ICHYIOUUX MTOTYKHOCTEH JJIsl BUSIBIICHHS 3aCTa-
pUIMX Ta HEPEeHTAOEIbHUX BUPOOHUIITB, CTaH 1 PIBEHb OCHAIICHHS SKUX HE BIJ-
TIOBIJIal0Th CYYaCHUM CBITOBUM Ta JIep>KaBHUM cTaHaaprtaM. Lle HeoOXinHO, abu
BUKJTFOUUTH MOXJIMBICTh HEE(PEKTUBHOI MepepoOKH JOPOTOi CUPOBUHU Ta YHUK-
HYTHU 3aiiBUX BTpAT.
[TpoGnema migBUIIEHHS SKOCTI MPOYKIIIT 1 pallioHaIbHe BUKOPUCTAHHS —
HEBijl’€MHA YaCTHHA KOHKYPEHTOCIIPOMOKHOCTI MPOAyKILii. [T pimenns morpedye
IIJIECIIPSMOBAHO1, 3aIlIKaBJICHOI Ta BIIMOBIAAIBHOT TISUTHHOCTI BCIX CIEIIAIICTIB
ramysi.
Bu3nauHUM 9YMHHUKOM MiABUIIIEHHS €()eKTUBHOT'O PO3BUTKY OOpOIITHOME-
JBLHO-KPYI’ THOT TPOMUCIIOBOCTI B YKpaiHi Ma€ CTaTH:
— PekoHCTpyKIIis i TEXHIUHE TTEPEOCHAIEHHS BUPOOHHIITBA;
— BrpoBakeHHS aBTOMAaTU30BaHUX CUCTEM YIIPABIiHHS 1 KOHTPOJIIO;
— CTBOpEHHS JOCKOHAJIOTO MEXaHI3MY 1HHOBAIIMHOTO PO3BUTKY OOpOIII-
HOMEJIbHO-KPYII IHOT IPOMUCIIOBOCTI;

— Po3po06ieHHs Ta BUKOPUCTAHHS MPUHITMIIOBO HOBUX BHUJIIB TEXHIKH 1 TE-
XHOJIOT'T;

— 3abe3nedeHAs ¢()eKTUBHOTO CTUMYJIFOBAHHS IHHOBAIIHHOI AiSJILHOCTI

3epHONEPEPOOHUX MIANPUEMCTB.

KPM.T3IIXiKB.602-03.111.13.3

/lucm




10.

11.

CIHHUCOK JIITEPATYPH

Ckinbkn 310panmu  nmeHunl B Ykpaini B 2023 p. mo obOmactam.
https://superagronom.com/multimedia/infographics/79-skilki-zibrali-
pshenitsi-v-ukrayini-v-2023-r-po-oblastyam

I[TPABUJIA. opranizamii Ta BeJCHHS TEXHOJIOTIYHOTO TMpOIeCy Ha
O6opomrHoMenbHUX 3aBosax. Kuig: KIX ma J[AK; 1998.

Kurynos /10, Bonomenko OC, bpocnasuesa IB, Jonens AO, KoaiboB
MO, KosamboBa BII, et al. Texnosoris Ta OIliHKa SKOCTI 3€pPHOBUX
POJYKTIB: MOHoOTpadis. Ooeca: Onoi-nioc; 2021. 351.
https://oldiplus.ua/agrarnye-nauki/tehnologiya-ta-ocinka-yakosti-
zernovyh-produktiv/

WDC. Wheat and Flour Testing Methods: A Guide to Understanding Wheat
and Flour Quality: Version 2. Portland, Oregon: WDC; 2008. 68.

Henry RJ, Kettlewell PS. Cereal Grain Quality. London: Chapman & Hall,;
1998. 488. https://doi.org/10.2135/cropscil998.0011183x003800010049x.
Kuryno JI. KommiekcHuii (yHKIIOHATRHUM  aHali3  OOpOIIHA.
https://zhorna.in.ua/kompleksnyj-funkczionalnyj-analiz-boroshna/

IREKS. Chapter 2. Flour analysis. In: IREKS Compendium Of Baking
Technology. Digital book. 2022. https://www.ireks-kompendium.com/en/
Boromonos OB, lepctiok BC, INapuuk JIII, I'ypcbkuii 11B. Buznauenns
SIKOCT1 OOpOIITHA. JIABOPATOPHUI ITPAKTUKYM. Xaprxie: XHTYCT,
2021. 128.

Wrigley CW, Batey IL, Miskelly DM. Cereal grains: Assessing and
managing quality. Woodhead Publishing; 2017. 788.
https://doi.org/10.1533/9781845699529.

Serna-Saldivar SO. Cereal Grains. Laboratory Reference and Procedures
Manual. CRC Press; 2012. 360.

Hruskova M, Skodova V, Blazek J. Wheat sedimentation values and falling
number. Czech Journal of Food Sciences. 2018;22(No. 2): 51-57.

KPM.T3IIXiKB.602-03.111.13.3

/lucm

93




12.

13.

14.

15.

16.

17.

18.

19.

20.

https://doi.org/10.17221/3406-cjfs.

Hruskova M, Famera O. Prediction of Wheat and Flour Zeleny
Sedimentation Value Using NIR Technique. Czech Journal of Food
Sciences. 2003;21(3): 91-96.

Ohm JB, Simsek S, Mergoum M. Modeling of dough mixing profile under
thermal and nonthermal constraint for evaluation of breadmaking quality of
hard spring wheat flour. Cereal Chemistry. 2012;89(2): 135-141.
https://doi.org/10.1094/CCHEM-07-11-0095.

Makawi AB, Mahmood MI, Hassan HAR, Ahmed IAM. Grains Quality
Characteristics of Local Wheat (Triticum aestivum) Cultivars Grown at
Khartoum State, Sudan. International Journal of Life Sciences. 2013;7(1):
12-16. https://doi.org/DOI- dx.doi.org/10.3126/ijls.v7i1.8061.

MacArthur LA, D’Appolonia BL, Banasik OJ. The Falling Number Test -
What Is It and How Doeslt Work? North Dakota Farm Research. 1980; 15—
19.
http://library.ndsu.edu/tools/dspace/load/?file=/repository/bitstream/handle
/10365/4408/farm_38 5 6.pdf?sequence=1

Codina GG, Mironeasa S, Mironeasa C. Variability and relationship among
Mixolab and Falling Number evaluation based on influence of fungal -
amylase addition. Journal of the Science of Food and Agriculture.
2012;92(10): 2162-2170. https://doi.org/10.1002/jsfa.5603.

Shuey WC, Tipples KH. The Amylograph Handbook. St. Paul, Minnesota,
USA: AACC; 1980. 37. https://chipsbooks.com/amylogr.htm

Bock J, Don C. The Farinograph Handbook. Advances in Technology,
Science, and Application. London, United Kingdom: Woodhead Publishing;
2022. 260. https://www.elsevier.com/books/the-farinograph-
handbook/bock/978-0-12-819546-8

D’Appolonia BL, Kunerth WH. The Farinograph Handbook. St. Paul,
Minnesota, USA: AACC; 1984. 64. https://chipsbooks.com/farino3.htm
Rasper VF, Preston KR. The Extensigraph Handbook. St. Paul, Minnesota,

KPM.T3IIXiKB.602-03.111.13.3

/lucm

94




21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

USA: AACC; 1991. 50. https://chipsbooks.com/extensig.htm

Faridi H, Rasper V, Launay B. The Alveograph Handbook. St. Paul,
Minnesota, USA: AACC; 1987. 56.

Dubois, M., Dubait A, Launay B. The Alveoconsistograph Handbook. 2008.
87.

Dubat A. The Mixolab Profiler Good practices in the milling and baking
industries and mistakes to avoid. 2019.

KATAJIOI' HANIIOHAJIBHUX CTAHIAAPTIB TA KOJEKCIB
YCTAJIEHOI ITPAKTHKHM. http://katalog.uas.org.ua

JACTY 3768-2019. IIIIEHULIA. Texuiuni ymoBu. 2019.
I'CTY_46.004-99. BOPOIIIHO MNIIEHUYHE. Texuiuni ymosu. 1999.
JACTY 3016-95. OTPYBU KOPMOBBIE TIIIIEHNYHBIE N P)KAHBIE.
Texauueckue ycnous. 1996.

[TPABWIJIA. opranizariii i BeZleHHSI TEXHOJIOTTYHOTO MPOIECY Ha KPYI STHUX
3aBogax. Kuis: KIX ma /[AK; 1998.

Mepko IT, Mopryn BO. HaykoBi 0OCHOBH 1 TEXHOJIOTisI TIepepOOKH 3epHa.
QOoeca: Jlpyx, 2001. 348.

Mepko IT. TexHosorii MyKOMeJIbHOTO 1 KpyIl’ sHOT0 BUpOoOHHIITBA. Joeca.
lpyrapcoxuii oim; 2010. 472.

Mopryn BO, XKurynos J10. MetoanyHi BKa3iBKH 10 BUKOHAHHS KYPCOBOTO
poeKTy 3 Kypcy «IIpoeKkTyBaHHS TEXHOJOTIYHHMX IPOIECIB MiAMPUEMCTB
rainy3i» (MykoMenbHe BUPOOHULTBO). (odeca: OHAXT, 2008. 51.
http://repositorio.unan.edu.ni/2986/1/5624.pdf

Bopomno Ykpainu ta cBiry. Ingpopmayitino-ananimuunuii gicnuk. 2024;16:

22,

KPM.T3IIXiKB.602-03.111.13.3

/lucm

95




