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OcgiTHs mporpama TexHounorii 30epiranss i nepepoOKu 3epHa

AKTyaJIbHiCTh TeMH: 3epHonepepoOHa IPOMHUCIIOBICTD € OJIHIEIO 3 HalBa-
JKJIMBIIIKX B YKpaiHl, OCKUIbKHU 3a0€311e4y€e€ CUPOBUHOK OCHOBHI ITIAIIPUEMCTBA
JUIsL BUpOOHMIITBA HEOOXITHUX MPOAYKTIB XapuyBaHHs. IIpu niboMy Ui O1ep-
’KaHHsI OCHOBHOI IIPOAYKII CHpPOBHHA BHUKOPUCTOBYETHCS HE MOBHICTIO 1 JIEAKA
YaCTHUHA 3aJMIIACTLECS K MOO0IYHI MPOAYKTH. TOMY KOMIUIEKCHE BUKOPUCTAHHS
POCJIHMHHOI CUPOBHHM € OJHUM 3 aKTYaJbHUX 3aBJAaHb Cy4acHOCTI. Y BHCIBKaxX
MICTSITLCSI MaiiKe Bcl (DEpMEHTH, IPUTAMaHHI1 )KUBUX POCIMHHUX KJIITHUH 1 K1 Bl-
JUrparoTh BAXKIMBY POab 0OMIHHHMX Iporecax. 11{oieHHe BKUBaHHS IPOJIYKTIB,
30aradyeHnx BUCIBKAMH, Ma€ IIEBHI XapyoBl, a TAK0XK (D1310JI0T14YHI IEPEBArH.

MeTta poboTu: [IpoBecT HAYKOBI TOCTIKEHHS 3 TOKA3HUKIB SKOCTI €KC-
IIOPTHUX MapTiii BUCIBOK Y 2019-2024 pokax Ta CIPOEKTYBATH CXEMY TEXHOJIOT']-
YHOI'O IPOLIECY 3 IEPESPOOKH IMIIEHHUII Y OOPOIIHO.

IIpakTuyHe 3HAYEHHS OTPUMAHMX Pe3yJbTaTiB. Pe3ylbTaT MOXYTh
OyTH BUKOPHUCTAaHHI Y OOpOIIHOMENBHIA MPOMMCIOBOCTI YKpaiHu IpH OyIIBHHU-
IITB1 HOBUX 200 PEKOHCTPYKIII JIFOYUX MIAIPHEMCTB.

CTpykTypa po00oTH: aHOTaIlis; 3MICT; BCTyN; po3aia 1 «CtaH npobieMu
Ta NEPCHEKTHBHU il BUpPIMICHHS», po3All 2 «TeXHIKO-€KOHOMIYHE OOIPYHTY-
BaHHS; PO3AUI 3 «XapaKTEPUCTUKA TEXHOJIOTIYHMUX 00’ €KTIB Ta KOMYHIKAI[IN re-
HEPaAJbHOI0 IJIaHy NUIIpHEMCTBaY; po3ain 4 «HaykoBa yacturan; po3aia 5 «Te-
XHOJIOTTYHA YacTHHAY; po3ai1 6 «TeXHIKO-eKOHOMIYHI MOKa3HUKW); BACHOBKH Ta
PEKOMEHAAIIT; CIIMCOK JIITepaTypHu; rpadIiuHi JOJIaTKHU.

OO0car po6oTH. HOSCHIOBaJbHA 3allMCKa BHUKJIaneHa Ha 93 cTopiHKax,
BKJIIoUa€ 24 tabauns. I'padiuyna yacTUHA BKIIIOYAE [ JIMCTIB.

BucHOBOK: B pe3ynbTaTi HAYKOBUX JOCILIKEHb BCTAHOBIEHO OCHOBHI I10-
Ka3HHMKHU SIKOCT1 eKCIIOPTHUX napTii BUCIBOK vy 2019-24 pokaX, HABEAECHO TEXHO-
JIOTIYHY CXEMY BHUPOOHMIITBA OOPOIIIHA BHUIIIOIO Ta IIEPIIOrO COPTIB, BUMOTH 10
CHPOBHMHH T4 TOTOBOI MPOAYKIIiI, MPOBEAECHO PO3PAXYHKH KIJILKOCTI TEXHOIOI14-
HOro o0JaiHAHHS, BU3HAUYEHO TEXHIKO-€KOHOMIYHI MOKA3HUKH Ta OOTPYHTOBAHO
JIOLIBHICTE MPOEKTY.

Pe3ynpTaTl poOOTH HAAPYKOBaHI y 30ipHUKY Te3 «HaykKoBi mpaiii MOJIOAUX
yueHHUX, acoipaHTiB Ta ctyaentisB OHT V.

Kro4oBi cj1oBa: OilleHUI, BUCIBKH, EKCIIOPTHI NAPTIi, IOKA3HUKHU SIKOCTI,
OOPOIIHOMENLHUN 3aBOJI.




ABSTRACT

for qualifying work
on the topic « Construction of a flour mill with a capacity of 12.5 t/hour

(option 2)»
Student Rudyi V. V.
Supervisor Dsc, Prof. Zhygunov D. O.
Educational degree «Master»
Specialty 181 «Food technologies»

Educational program Grain storage and processing technologies

Actuality: The grain processing industry is one of the most important in
Ukraine, as it provides raw materials to the main enterprises for the production of
necessary food products. At the same time, raw materials are not used in full to
obtain the main products, and some part remains as by-products. Therefore, the
complex use of plant raw materials is one of the urgent tasks of our time. Bran
contains almost all the enzymes inherent in living plant cells and which play an
important role in metabolic processes. Daily consumption of foods enriched with
bran has certain nutritional as well as physiological benefits.

The purpose of the work: Conduct scientific research on the quality indi-
cators of export batches of bran in 2019-2024 and design a scheme of the techno-
logical process 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 93 pages, in-
cludes 24 tables. The graphic part includes 7 sheets.

Conclusion: as a result of scientific research, the main indicators of the
guality of export batches of wheat bran in 2019-2024 were established, the tech-
nological diagram for the production of white flour, requirements for raw materi-
als and finished products, calculations of the amount of technological equipment
were carried out, technical and economic indicators were determined and the fea-
sibility of the project was justified.

The results of the work are printed in the collection of theses «Scientific
works of young scientists, graduate students and students of ONUT».

Key words: wheat, bran, export batches, quality indicators, flour mill.
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BCTYII

3epHoriepepoOHa MPOMHUCIIOBICTh € OAHIEI0 3 HAWBAXKIIUBIMIMX B YKpaiHi,
OCKLIbKHU 3a0e31euye CUpOBUHOIO OCHOBHI MIAIMPUEMCTBA [ BAPOOHUIITBA HE-
OOX1IHMX MPOAYKTIB XapuyBaHHs. [Ipu nboMy Ju1sl 0Jiep>KaHHsSI OCHOBHOI ITPOJY-
KIIi1 CHPOBMHA BUKOPUCTOBYETHCA HE OBHICTIO 1 J€sIKa YACTHHA 3aJIMILIAETHCS 5K
no014H1 NPOAYKTH. TOMY KOMIUJIEKCHE BUKOPUCTAHHS POCIIMHHOI CAPOBUHH € OJ1-
HHUM 3 aKTyaJTbHHUX 3aBJIaHb Cy4aCHOCTI.

[Tpu BUpPOOHUIITBI OOPOIIIHA Ta PI3HOMAHITHUX KPYIl YTBOPIOKOTHCA MOOI-
YHI MPOJIyKTH — BUCIBKH, My4Ka, JTy3ra, pallioHaJlbHE BUKOPUCTAHHS SKHX B TOC-
MIOJIaPCTBI TAKOK MalOTh BaXIINBE 3HAUCHHS. BUCIBKM 3aCTOCOBYIOTH Y KOMOiKO-
PMOBOMY BUPOOHUIITBI B SIKOCTI OAHOTO 3 KOMIIOHEHTIB KOMOIKOPMIB, Y BUPOO-
HUITBI IPEMIKCIB B IKOCT1 HATIOBHIOBaua, B MiIKpOO10JIOT1YHOT MPOMHUCIOBOCTI SIK
KUBHIBHUN cyOcTpaT. JIy3ry pi3HUX KyJIbTYp BUKOPUCTOBYIOTH B KOMOIKOpPMO-
BOMY Ta XIMIYHOMY BHPOOHHUIITBAX, a TAKOXK B SKOCTI maymBa. Maiike BCl 111 TO-
O14H1 TPOAYKTU MOXKYTh OYTH BUKOPHUCTaHI, sIK CHPOBHHA JIJIsl TIOJIAJIBIIOT TTepe-
POOKH 1 mKepesno 610JI0TiYHO aKTUBHUX HYTPIEHTIB, 1 TAKOXK JJISI BUKOPUCTAHHS
y BUPOOHHMIITBA IHTPEAIEHTIB Ta (PYHKIIIOHAIBHUX MPOAYKTIB XapuyBaHHS.

Oco6mBe Mictie cepe/t TOOIYHUX MPOAYKTIB IIPH IepepoOIIi MIIIEHHUII1 € BH-
CIBKH TIIIEHWYHI. Y BHCIBKaX 30Cepe/KeH1 Oarato 010J0T1YHO aKTUBHHX pEyo-
BUH 1 € OJJTHUM 3 HaWIIHHIIIUX POCIMHHUX JDKEPET XapuOBUX BOJIOKOH, SIKE MiC-
TUTh (%): O61ku — 16-18%, xpoxmans — 14-26 %, xniTKOBUHY — 5-15 %, MiHepa-
TpHI pedoBuHU — 2-7 % T1a Bitaminu (mr %): PP — 9-14, B1 — 1,0-1,2, E — 21-33.
[x Ginku GinbIT IiHHI MOPIBHAHO 3 GiMTKAMYU MIIEHUYHOTO GOPOIIHA TI0 AMiHOKHU-
CJIIOTHOMY CKJIaJYy.

[Ipouec popMyBaHHS MIIEHUYHUX BUCIBOK MPU COPTOBHUX MOMENAX BKIIO-
Jae eTanu:

— OYMILEHHS MIIEHUYHOTO 3epHa /IS BUAAJICHHS BEJIUKHUX JOMIIIOK Ta Hy-
KOPITHUX PEUOBHH;

— PpO3MEIOBAaHHS 3€pHA Ta PO3JUICHHS MOro Ha OOPOIITHO Ta BUCIBKHU.

KPM.T3IIXiKB.602-03.1I1.15.2
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[TieHrnyH1 BUCIBKY, SIK1 3JTUIIAIOTHCS MMiCIsi 0OpOOKHU MIIIEHUIT], 3a3BUYal
MarOTh TEMHO-KOPUYHEB1 200 CBITJIO-KOPUYHEB1 KOJIBOPH.

[TieHnyH1 BUCIBKU TapHO MIAJAIOThCS TPAHYJSAIIl, OCKIIBKU MarOTh BiJi-
MOBIJAHI BIACTUBOCTI. SIKi mepeBaru BUCIBKH B rpaHyJIbOBAaHOMY CTaHi?

— Ilo-mepiie, rpaHylbOBaHUN CTaH JO3BOJISIE 30€piraT BUCIBKU OUIBIII

KOMIIAaKTHUMM Ha CKJIaJl — HacUIOM (Ha MEHIIIH muromli), B 6ir-oerax,
Yy MIIIKaXx;

— TO-JpyTe, TPaHyIbOBAHMM CTaH J1a€ BUCIBIII KOHIIEHTPOBAHUM CTaH, 301-
JIBIIYE Bary, B OJHIM rpaHyJii OUTbIIE BUCIBKH B IIUIOMY, a PA30M 1 3 [IUM
O1IbIIIE TO’KMBHUX PEYOBUH 1 B LIJIOMY OUIbIIIE EHEPreTUYHOI I{IHHOCTI;

— TIO-TpEeTeE, BUCIBKM MILIEHUYHI TPaHybOBaH1 3pyuHi AJIs 10J1ayl TBapu-
HaM, iX CIOXKMBaHHS BiAOyBaeTbca 0€3 BTPAT, OCKUIBKH Y PO3CHUITHIN
¢dbopmi BOHU JIETKO BUAYBAIOTHCS a00 BUKUIYIOTHCS TBApUHAMU 3 TOII-
BHUYOK.

Kpim Toro, rpanynr0oBaHi BUCIBKU JO3BOJISIIOTH PalliOHATBFHO BUKOPHUCTO-
ByBaTH OyHKepH JyIs 30epiraHHsl BUCIBOK, UMM 3a0€3MeUYyIOTh OUIBII CTa0LIbHY
poboty muinHa. KpiMm Toro, BiluyTHA €KOHOMIS TPAHCIIOPTHUX BUTPAT IIiJ] 4ac pe-
ayi3ailii BUCIBOK, OCKUJIbKM 00’ €MHA Maca TpaHyJl YJBidi BHINA, HIK Y PO3CUITHUX
BUCIBOK. TakoX yHACIIIOK TEpMIYHOI 1 MeXaHI4HOi 0OpOOKHM BHCIBOK 3HUIIY-
€THhCS 3HAYHA KUIBKICTh OaKTEePiH 1 CIIOp, 110 3HAXOIUIMCH Ha MIOBEPXHI 3epHAa.

Bracniok BUIlIe03HAYCHUX TepeBar, ChOroAH1 MPAKTUYHO Ha yCiX BEJIH-
KUX TIIIPUEMCTBAX BUCIBKH Pa30M 3 KOPMOIIPOIYKTaMU IPaHyIIOOTh, IO MOK-
palrye eKOHOMI4H1 TOKa3HUKHU MIIMH3aBOY. BuXin Ta AKiCTh BUCIBOK ITPH COPTO-
BUX TIOMEJIax 3aJeKHUTh BiJl 3araIbHOTO BUXOy OOpOIITHA 1 MOYKE BapirOBATUCS

Bix 19,1 mo 25,1 % s 3aBOIB BEIUMKOI MPOYKTHBHOCTI.

KPM.T3IIXiKB.602-03.1I1.15.2

/lucm




10.

CIHHUCOK JIITEPATYPH

Ckinbkn 310panu  mmeHuni B Ykpaini B 2023 p. mo oOnacTsam.
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 3aBojax. Kuig: KIX ma J[AK; 1998.

Kent, N. L.; Evers AD. Technology of Cereals - An Introduction for students
of engineering. Elsevier Science Ltd, The Boulevard,: Pergamon; 1994. 327.
Mepxko IT, Mopryn BO. HaykoBi OCHOBHU 1 TEXHOJIOT1Sl IepepoOKH 3€pHA.
Qoeca: J[pyx, 2001. 348.

Pomeranz Y, Carvajal MJ, Hoseney RC, Ward AB. Wheat Germ in
Breadmaking. 1. Composition of Germ Lipids and Germ Protein Fractions.
Cereal chemistry. 1970;47: 373-380.

Jones JM, Pena RJ, Braun HJ, Guzman C, Hernandez-Espinosa N, Korczak
R, et al. The wheat and nutrition series: A compilation of studies on wheat
and health. CIMMYT, 2017. 166.
https://repository.cimmyt.org/handle/10883/19130

Hmutpyk €A, Inbuyk Bb, Xapuenko €I, €pemeeBa OA. YanockoHaneHHs
COPTOBHX IIOMEJIIB MIICHUI. Xpanenue u nepepabomra 3epna. 2014;(5):
57-59.

Miralbés C. Quality control in the milling industry using near infrared
transmittance spectroscopy. Food Chemistry. 2004;88(4): 621-628.
https://doi.org/10.1016/j.foodchem.2004.05.004.

Delcour JA, Hoseney RC. Principles of Cereal Science and Technology. St.
Paul: AACC International; 2010. 327.

Antoine C, Lullien-Pellerin V, Abecassis J, Rouau X. Effect of wheat bran
ball-milling on fragmentation and marker extractability of the aleurone
layer.  Journal of Cereal Science. 2004;40(3): 275-282.
https://doi.org/10.1016/j.jcs.2004.08.002.

/lucm

KPM.T3IIXiKB.602-03.1I1.15.2 90




11.

12.

13.

14.

15.

16.

17.

18.

19.

Kong L, Baik BK. Degree of starchy endosperm separation from bran as a
milling quality trait of wheat grain. Journal of Cereal Science. 2016;69: 49—
56. https://doi.org/10.1016/j.jcs.2016.02.001.

Dominici F, Puglia D, Luzi F, Governatori C, Tosti G, Benincasa P. The
Bran and Grain Grinding Level Affect the Tensile Characteristics of
Bioplastics Derived from Wholegrain Wheat Flours. Polymers.
2023;15(22). https://doi.org/10.3390/polym15224381.

Hemdane S, Jacobs PJ, Dornez E, Verspreet J, Delcour JA, Courtin CM.
Wheat (Triticum aestivum L.) Bran in Bread Making: A Critical Review.
Comprehensive Reviews in Food Science and Food Safety. 2016;15(1): 28—
42. https://doi.org/10.1111/1541-4337.12176.

Nahovska V, Hachak Y, Myhaylytska O, Slyvka N. 3actocyBanHs
[Tmennuynnx BuciBok, Ax ®yukiionansHoro Iarpenienta, B TexHomorii
Kedipy. Scientific Messenger of LNU of Veterinary Medicine and
Biotechnologies. 2017;19(80): 52-56. https://doi.org/10.15421/nvIvet8011.
Buzhylov M, Kaprelyants L, Pozhitkova L, Kishenya A, Soboleva A.
Enzymatic Modification of Wheat Bran. Food Science and Technology.
2020;14(1): 13-21. https://doi.org/10.15673/fst.v14i1.1643.

Hemery Y, Chaurand M, Holopainen U, Lampi AM, Lehtinen P, Piironen
V, et al. Potential of dry fractionation of wheat bran for the development of
food ingredients, part I: Influence of ultra-fine grinding. Journal of Cereal
Science. 2011;53(1): 1-8. https://doi.org/10.1016/j.jcs.2010.09.005.
Bbyxunos MI', Kanpenbsiai JIB, [ToxitkoBa JII'. Orinka dpakiiiif BUCIBOK
NIICHUII SK OO0 €KTIB OI0TEXHOJIOTTYHOI TepepoOku. Haykosi npayi
OHAXT. 2018;82(2): 55-61.

JIPOBOT B, ®EJIOPOBA T, MUXOHIK JI. [Tmennaae 60pOITHO APYTroTo
copty HOBE BinOupats 3 BUCIBOK. 3epHo i xnib. 2222; 35.

Kaprelyants L, Fedosov S, Zhygunov D. Baking properties and biochemical
composition of wheat flour with bran and shorts. Journal of the Science of
Food and Agriculture. 2013;93(14): 3611-3616.

KPM.T3IIXiKB.602-03.1I1.15.2

/lucm

91




20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

https://doi.org/10.1002/jsfa.6320.

Kaprelyants LV, Zhygunov DA, Petrosyants AP. Effects of bran enzymes
on wheat flour quality. Food Science and Technology. 2012;6(2): 29-32.
http://irbis-nbuv.gov.ua/cgi-
bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I121DBN=UJRN&P21DBN=
UJRN&IMAGE_FILE_ DOWNLOAD=1&Image_file_name=PDF/Khnit_
2012 _2 9.pdf

Pubanka O. JIrogcTBO BIEPTO MPOJOBKYE PO3MENIOBATH MILIEHULIO B Ol1e
padiHoBane, pakTUYHO TIepenajeHe OOpOIIHO, a IIHHI BUCIBKM HAa3UBaTH
Binxoaamu. 3epro i xni6. 2222; 9-12.

Muhammad Mohsin Javed, Zahoor S, Shafaat S, Mehmooda I, Gul A,
Rasheed H, et al. Wheat bran as a brown gold: Nutritious value and its
biotechnological applications. African Journal of Microbiology Research.
2012;6(4): 724-733. https://doi.org/10.5897/ajmr11.035.

[Tepeciunnit MI, Kapnenko IIO, Ilepeciuna CM, Cwmuuek IB. Hopmu
diziosoriyHUX moTped 'y eHeprii 1 XapuyoBMX pEYOBHHAX Ta
cepeaHbO1000BUM paIliOH XapuyBaHHS CTYACHTIB. [Ipobriemu xapyuysanns.
2011; 25-31.

Register of Analysis Methods. https://www.gafta.com/Register-of-Gafta-
Analysis-Methods

[TmennyHi BUCIBKW: TPOAYKIA Mae OyTtu uyucrtoro. https://www.apk-
inform.com/ru/exclusive/opinion/1021121

O.I. lanoBanenko, O.A. Eprymenko BAIIL. I'panyntoBaHHS KOPMOBHX
cymimmeit. Becmuux ATY. 2013;5: 57—-60.

JNCTY 3768-2019. INIIEHULIA. Texnaiuai ymosu. 2019.

I'CTY _46.004-99. BOPOIIHO TIINEHMYHE. Texuiuni ymoBu. 1999.
JACTY 3016-95. OTPYBU KOPMOBBIE ITIIEHNYHBIE N P)KAHBIE.
Texnnueckue ycmoBus. 1996.

[TPABUIJIA. opranizariii i BeA€HHS TEXHOJOTIYHOTO MPOTIECY HA KPYI STHUX

3aBogax. Kuis. KIX ma JIAK;, 1998.

KPM.T3IIXiKB.602-03.1I1.15.2

/lucm

92




31.

32.

Mopryn BO, Kurynos /10. MetoanuHi BKa3iBKU 10 BUKOHAHHS KYPCOBOTO
MpoeKTy 3 Kypcy «lIpoekTyBaHHS TEXHOJOTTYHUX MPOLECIB MIANPUEMCTB
ramy3i» (MykomenbHe BUpPOOHULTBO). Odeca: OHAXT, 2008. 51.
http://repositorio.unan.edu.ni/2986/1/5624.pdf

Bopomno Ykpainu Ta cBity. [Hghopmayitino-ananimuunu éicnux. 2024,16:

22,

KPM.T3IIXiKB.602-03.1I1.15.2

/lucm

93




