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Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUKOPHUCTAHHIO [IPOYKTIB [1epepOOKN HACIHHS KOHOIIEb y
XJ1i60NeKapCbKOMY BUPOOHULITBI 3 METOIO PO3LMIMPEHHS ACOPTUMEHTY XJ1i000yI0UHUX BUPOOIB 3 MiBUILEHOIO
Xap4o0BOIO Ta 6i0JIOTiYHOI0 LiHHICTIO. JlOCiI>)KeHHS I0Ka3asIy, 0 IPOLYKTU [IepepPOOKU HACiHHS KOHOIEJb MiCTSITh
3HAYHO GisblIe 6iIKa, HX NIIeHMYHEe 6OPOIIHO MEPIIOro COPTY: y 4,8 pa3u Gifblie B KOHOIJISIHOMY IIPOTeiHi, y 3,4
pasu — B KOHOIUJITHOMY OOpOIIHi, ¥ 2,5 pa3u — B sipax Ta y 2,1 pa3u — y BUCiBKax. BMIiCT xupy B IUX IPOAYKTax
nepeBullye NIeHUYHe 60po1Ho y 4,9-30 pasis. Y NineHn4HOMY OOpOIIHI IepeBakaloTh [JI0TeliHN (58,6%), 1110
320€3Me4yI0Th €JIACTUYHICTD TiCTa. Y KOHOIUISIHMX ITPOAYKTaX HOMIHYIOTh I100ysinu (39,8-61,7%) i anpbbyminu
(26,1-32,1%). JKupHOKMCJIOTHUI CKJIa[, IPOAYKTIB I1IepepoOKy HACiHHS KOHOIIeJIb MAa€ ONITHMAaJIbHE CIiBBiIHOIIEHHS
o-3 Ta0-6 (1:3,4 - 1:3,9). [IponykTy nepepodKu HaCiHHs KOHOIIeJIb MalOTh 3HAaYHO BULIUI BMIiCT MiHEpaJIbHUX PEYOBUH,
110 BifHOIIEHHIO J0 MIIeHNYHOro 60pouHa. 30Kkpema, MarHiio B 22,1-75,5 pasu 6inbuie, Kasio — B 8,6-11,9 pasis,
Kasblilo — B 3,3-82,7 pa3u, unHKY — B 6,1-11,6 pa3u. [JoBeneHo, Mo [1J11 MaKCUMaJbHO e(EeKTUBHOTO 30araueHHs!

XJ1i6a KOMIIOHEHTaMH IIPOAYKTIB 1IepepoOKY HACiHHS KOHOIIeJIb, PEKOMEH0BAHO 3aMiHUTU OOPOIIHO MIIEHUYHe Ha



10% 60po1UHOM KOHOIIISIHUM a60 Ha 15% MpoTeiHOM KOHOIUISIHUM Ta 0ro CyMiCHUM BUKOPUCTAHHSIM 3 5% BUCIBOK
KOHOIISIHUX 200 7% siiep HACiHHS KOHOIIeJb, 32 YMOBY BIIPOBA/I)KEHHSI TEXHOJIOTTYHUX PillleHb 117151 36epesKeHHsI
3BUYHUX CIIOKMBYMX XapaKTePUCTUK FOTOBUX BUPOOIB. [JOCiIKEHO, 1110 ONTHMaJIbHUM PEKUMOM 3aMilllyBaHHS
TicTa AJ1s xy1i6a 3 MpoyKTaMy NepepoOKU HACiHHS KOHOMEb € 5 XBUJIMH Ha Mepuliil MBUAKOCTI Ta 15 XBUIMH Ha
npyriit. Lle 3abe3nedye Kpauui nuTomuil o6’eM (1o 2,75 cm® /1), BUCOKY popmocrTiiikicts (0,62-0,57) Ta nokpaiieHy
CTPYKTYpYy MsIKylIKY. [ToloBXXeHHs 3aMilllyBaHHS Ha APYTill LBUAKOCTI CIIpUsie piBHOMIPHil TOPHCTOCTI,
€JIACTUYHOCTI Ta PiBHOMIPHOMY PO3IOAiNy siep y TicTi. [0TOBI BUpo6y MaloTh IPaBUjIbHY GOPMY, IJIaJKy
IIOBEPXHIO 6€3 TPIlMH Ta IPUEMHUI CMaK i3 JIETKUM TPaB'SSHUCTUM BiATiHKOM. JlOCTiIKEeHHS I10Ka3au, Mo
HaM6isblIe Hallpy>KeHHs 3CyBY CIIOCTEPIraeThbCsl y 3paskax i3 3amiHomo 15% MineHn4YHoro 60pouHa Ha KOHOIJISIHUN
MIPOTEIH i3 JOJATKOBUM BHECEHHIM 7% sinep. JOCiI>)KeHHS TicTa 3a JOIIOMOTOI0 IIEHETPOMETPA 3 0 aBaHHSIM
IIPOJYKTIB epepOoOKM HACIHHSI KOHOIE b [10Ka3ay MiJIBULIEHHS] YMOBHO TPaHMYHOI HAanIpyru 3cyBy Ha 33,3-60 %.
Anani3 ¢papuHOrpam Ta ajbBeorpam IOCIiIKyBaHUX 3Pa3KiB TiCTa MigTBEPIPKYE, IO LOHABAHHS KOHOIJITHOTO
OopolHa Ta IpoTeiHy 3MiHIOe peoJIoriyHi BIaCTUBOCTI TicTa. BojonorinHanbHa 35aTHICTh 3MEHIINIIACS JIUIIE Ha
2,7-3,8%, a cTabinpHICTDb TicTa ckopoTuiacs Ha 1,5-6 xBunH. HaliMeHI1e po3pipKeHHsI CIIOCTepiranocs y 3pasky 3
10% KOHOMISIHOTO GOPOIIHA, TOA] K 3aMiHa 15% NuIeHnYHOro GOPOIIHA Ha KOHOIJITHUY NPOTeiH npu3Besa 1o
30ibLIEHHS pO3pimKeHHs Ha 17,6%. 3pa3ok i3 10% KOHOIJISIHOTO GOPOIIHA AeMOHCTPYBaB HaWBUIIY ITPY>KHICTh, BCI
3pa3Ku 3 KOHOIUISIHUMU KOMIIOHEHTaMU MaJjli MEHIIy PO3TsDKHICTD Ha 67,6% MOPIBHSAHO 3 KOHTPOJIBHUM. [HIEKC
PO3TSKHOCTI 3a/IMIIABCS CTabiIbHAM, cujla 60polIHa 3meHIyBasacs — Ha 70 o.a. npu 10% 3amiHu Ta Ha 104 o.a. npu
15% 3amiHu NeHnYHOro 6OPOIIHA HA KOHOIISIHUIM NIPOTeiH. JlogaBaHHs IPOAYKTIB IepepoOKM HACiHHS KOHOIEb
IIPU3BOJUTH 10 3HIKEHHS IUTOMOro 06'eMy TicTa Ha 7,7-11,5%. [loBefieHO, 1110 BUKOPUCTAHHS ITPOYKTiB
nepepoOKU HACIHHS KOHOIIEJb 3HVDKY€E ra30yTBOPIOBAJIbHY 31aTHICTb TicTa Ha 0,9-6,6% 4yepes BifCyTHICTb
KPOXMAJIIO, SIKUY € JIKEPEJIOM MaJIbTO3U. JJOCiIKEeHHS [10Ka3ajy, IO J0L4aBaHHS IPOAYKTIB IepepOOKU HACiHHS
KOHOTIEJIb BIIJIMBAE HA MPOIeC YEPCTBiHHS XJ1iba. 3pa3Ku 3 KOHOIJISHUM MPOTEiHOM, SIIpaMu Ta BUCIBKaMU Kpaile
36epiranu cBiXiCTb: yepes 24 ronuHu — Ha 7-12%, a yepe3 48 roguH - Ha 2-10% 6isblie, Hi’K KOHTPOJIbHU 3Pa30K.
JocmimKeHHs 3a JONOMOTOI0 IPaBiMETPUYHOIO METOAY [10Ka3aJjy, 0 BTPATa 3B’13aHO0I BOJIOTH OyJla MEHIIOK Ha
0,1-0,7%, a BinbHOI — Ha 1,6-1,9% y 3pa3kax 3 IPOTEIHOM, siipamMu Ta BUCIBKaMU. JIOCIIIIPKEHHS [TI0Ka3aJIH, 10
IOJlaBaHHS IPOLYKTiB NIepepoOKM HACIHHS KOHOIIEJb [TIOKpalllye XapyoBYy LiHHICTb XJ1i6a. BMicT 6isKiB Ta XUpiB y
TaKUX 3pasKax 36inblyeTbes Ha 19,0-65,7% i 17,4-84,6% BinnosigHo, TOg K ByriaeBofis MmeHie Ha 9,3-11,3%
IIOPiBHSIHO 3 KOHTPOJIbHUM. EHepreTnyHa LiHHICTb XJ1i0a 3 KOHOIUJIIHUM NIPOTEiHOM, s1IpaMy Ta BUCIBKaMU BUIIA HA
1,4-9,4%, 3 KOHOTIJITHUM 6OPOIIHOM — HUKYA Ha 2,7%. BMiCT XapuoBUX BOJIOKOH 3pocTae Ha 41,9-75,5%. X6 3
KOHOIJISHUMU KOMIIOHEHTaMU MIiCTUTb Gisiblie He3aMiHHUX aMiHOKUCIIOT: Ji3uHy Ha 37,8-86,2%, MEeTiOHIHY +
nucTeiny Ha 16,6-36,3%, ¢peHinananiny + Tupo3uHy Ha 16,5-38,8%. Bmict o-3 3pic y 1,7-3,8 pasu, 0-6 - y 1,2-1,9 pasu.
3abesneyeHHs 1060BOI OTpebu B 6inKkax 3pocTae Ha 7,2-23,1%, y XapuoBUX BOJIOKHAX — Ha 4,4-18,0%, B
He3aMiHHUX aMiHOKHCJIOTaX — 10 54,2%. Ha oCcHOBI poBeieHUX AOCiIKeHb OYIu po3pobJieHi peLenTypu Ta
TEXHOJIOTi4HI iHCTPYKI{I 7151 HOBUX BU/IB XJ1iba: xJ1i6 «BUCiBKOBUI KOHOIISIHUIN», «[JIyXiBCbKUN KOHOIJISTHUIY,
«KononnsHui Mike» Ta «KOHOMJISIHKa» 3 BUKOPUCTAHHSM MIPOAYKTIB IEPEPOOKU HACIHHS KOHOIEJIb,
3anpoBaKeHHs! UX BUPOOIB CIIpUSITUME PO3IMKPEHHIO aCOPTUMEHTY XJ1i600yI09HOI TPOLYyKLii 3 iABULIEHO0

XapyoBOIO Ta 6i0IOTIYHOIO LIHHICTIO.

2. The dissertation is devoted to the use of hemp seed processing products in bakery production in order to
expand the range of bakery products with increased nutritional and biological value. Studies have shown that
hemp seed products contain significantly more protein than first-grade wheat flour: 4.8 times more in hemp
protein, 3.4 times more in hemp flour, 2.5 times more in kernels, and 2.1 times more in bran. The fat content in
these products is 4.9-30 times higher than in wheat flour. Wheat flour is dominated by glutelins (58.6%), which
ensure the elasticity of the dough. Hemp products are dominated by globulins (39.8-61.7%) and albumin (26.1-
32.1%). The fatty acid composition of hemp seed products has an optimal ratio of 0-3 and o-6 (1:3.4 - 1:3.9). Hemp
seed products have a significantly higher mineral content than wheat flour. In particular, magnesium is 22.1-75.5
times higher, potassium is 8.6-11.9 times higher, calcium is 3.3-82.7 times higher, and zinc is 6.1-11.6 times higher. It
is proved that for the most effective enrichment of bread with components of hemp seed processing products, it is



recommended to replace wheat flour with 10% hemp flour or 15% hemp protein and its combined use with 5%
hemp bran or 7% hemp seed kernels, provided that technological solutions are implemented to preserve the usual
consumer characteristics of finished products. It was found that the optimal mode of kneading bread dough with
hemp seed products is 5 minutes at the first speed and 15 minutes at the second. This provides a better specific
volume (up to 2.75 cm?®/g), high shape stability (0.62-0.57) and improved crumb structure. Prolonged kneading at
the second speed contributes to uniform porosity, elasticity and even distribution of kernels in the dough. The
finished products have the correct shape, a smooth surface without cracks and a pleasant taste with a slight herbal
tinge. Studies have shown that the highest shear stress is observed in samples with 15% wheat flour replaced by
hemp protein with an additional 7% of kernels. Dough tests using a penetrometer with the addition of hemp seed
processing products showed an increase in the conditionally ultimate shear stress by 33.3-60 %. The analysis of
pharynograms and alveograms of the dough samples confirms that the addition of hemp flour and protein changes
the rheological properties of the dough. The water absorption capacity decreased by only 2.7-3.8%, and the
stability of the dough decreased by 1.5-6 minutes. The lowest dilution was observed in the sample with 10% hemp
flour, while the replacement of 15% wheat flour with hemp protein led to a 17.6% increase in dilution. The sample
with 10% hemp flour showed the highest elasticity, all samples with hemp components had a 67.6% lower
extensibility compared to the control sample. The tensile index remained stable, while the strength of the flour
decreased - by 70 o.a. at 10% replacement and by 104 o.a. at 15% replacement of wheat flour with hemp protein.
The addition of hemp seed processing products leads to a decrease in the specific volume of dough by 7.7-11.5%. It
has been proven that the use of hemp seed processing products reduces the gas-forming capacity of dough by
0.9-6.6% due to the absence of starch, which is a source of maltose. Studies have shown that the addition of hemp
seed products affects the staling process of bread. Samples with hemp protein, kernels and bran retained their
freshness better: after 24 hours - by 7-12%, and after 48 hours - by 2-10% more than the control sample. Studies
using the gravimetric method showed that the loss of bound moisture was 0.1-0.7% less and free moisture by 1.6-
1.9% in samples with protein, kernels and bran. Studies have shown that the addition of hemp seed products
improves the nutritional value of bread. The content of proteins and fats in such samples increases by 19.0-65.7%
and 17.4-84.6%, respectively, while carbohydrates are reduced by 9.3-11.3% compared to the control. The energy
value of bread with hemp protein, kernels and bran is 1.4-9.4% higher, while that with hemp flour is 2.7% lower.
The content of dietary fibre increases by 41.9-75.5%. Bread with hemp ingredients contains more essential amino
acids: lysine by 37.8-86.2%, methionine + cysteine by 16.6-36.3%, phenylalanine + tyrosine by 16.5-38.8%. The
content of -3 increased by 1.7-3.8 times, 0-6 - by 1.2-1.9 times. The daily requirement for protein increased by 7.2-
23.1%, for dietary fibre by 4.4-18.0%, and for essential amino acids by up to 54.2%. Based on the research, the
company developed recipes and technological instructions for new types of bread: Bran Hemp Bread, Hlukhiv
Hemp Bread, Hemp Mix and Hemp Bread using hemp seed products. The introduction of these products will help
to expand the range of bakery products with increased nutritional and biological value.
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