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Pedepar:

1. lucepTariis mpucBsYeHa BUKOPUCTAHHIO I[iJIOTO Ta MOJPiOHEHOro HaCiHHS BUCOKOJIIHOJIEHOBUX KOBTOHACIHEBUX
COPTIB JIbOHY «30JIOTUCTUI» Ta «CBIT/I03ip» Y BUPOOHULTBI XJ1i600yI0YHUX BUPOOIB 3 METOIO 30ara4€HHs BUPOOiB
ioro ¢i3ionoriyHo-(QyHKLiOHAIBHUMU PEYOBMHAMMU. «30JI0TUCTUII» Ta «CBIiT/I03ip» - COPTH JIbOHY 3 6iJIOKBITKOBUM
reHoTurioM (6inuit jboH). JloBeieHO, 110 HAaCiHHS JIbOHY LIUX COPTIB, 3aBISIKM BUCOKOMY BMICTY O-J1iHOJIEHOBO]
KUCJIOTH, BOJOPO3YNHHMX I10JlicaxapuiiB, BiTaMiHy E Ta MOBHOLIIHHOMY 32 aMiHOKMCJIOTHUM CKJIaZoM OiJIKy, 3JaTHe
MIOKPAIIXATHU CKJIaJ XIi600yI04HUX BUPOOIB Ta HaZATU HOMY (PYHKIiOHAJIbHUX BJIACTUBOCTEN. PEKOMEHI0BAHO 1Liie
HaCIHHS BKJIIOYATH Y peLleNTypy BUPOOiB Y KinbKoCTi 1o 15 % no macu 60pouIHa, noapibHeHe HAaCiHHS JIbOHY — Y
KisibKOCTi 110 20 % no macu 6opourHa. [lj1s1 36araueHHs NIIEeHWYHOTo XJ1iba HaCiHHSAM JIbOHY Y NIOJpi6HEHOMY CTaHi

IOLiJILHO 1OT0 BUKOPUCTOBYBATU KPYIHICTIO YACTUHOK, 110 NPOWILJIN KPi3b CUTO 3 pO3MipoM 4apyHOK ImM. Lie



BILJIMBA€ Ha BOLOINOIJIMHAJILHY 30AaTHICTb TiCTa, TOMY PEKOMEHIOBAHO IIPY 3aMilllyBaHHI TiCTa 3 JOJ4ABaHHAM
[o/IpiGHEHOTO HACIHHS JIbOHY IIiABUIIYBAaTH BOJIOTICTb TicTa Ha 1 %. 3MeHIIeHHs KPYIHOCTI Togpi6HEHOro HaciHHS
JIbOHY HEraTUBHO [TO3HAYAETHCS HA CTaHi M'SIKYIIKY BUPOOiB. BifdHaueHo, 1110 noipiOHeHe HACIHHS JIbOHY
TEXHOJIOTIYHO MOXJIMBO 3aCTOCOBYBATU Y PELENTYPi JIUCTKOBUX XJ1i600y/I04HUX BUPOOIB. [1py IbOMY LO3YBaHHS
No/IpiGHEHOTO HACIHHS JIbOHY Y KinbKocTi 15 % 110 Macy 60polIHa O3BOJISE HE JIMIIE MiABUIIUTY Xap4OBY L[iHHICTb
BUPOOIB, a I 3HU3UTU peLieNTYPHY KiJIbKiCTb MaprapuHy Ha mapyBaHHs. [JoBeJjeHO, 1110 3aCTOCYBaHHS
TEXHOJIOTIYHUX 3aXO0ZiB CIIpHUsie IOKPALAHHIO SIKOCTi BUPOOiB 3 HACIHHSM JIbOHY. BCTaHOBJIEHO, 1110 BUTOTOBJIEHHS
BUPOOIB Ha I'yCTill Ta PifKiil onapi 3 BHECEHHSM B Hel HACiHHS JIbOHY 3YMOBJIIO€ 30iJIbIIIEHHSI TUTOMOTO 06'€My
BHPOOIB BifoBigHO Ha 24 Ta 29 %, NOPiBHSHO 3 BUpobaMu Ha T'yCTill Ta pifKiil omnapi, B IKUX HAaCiHHS IOHAHO
Ipyry ¢asy - Ticto. BctaHOB/EH] pe>kruMu 3aMilllyBaHHSI TicTa 3 LIIMM Ta NOAPIOHEHUM HACIHHSM JIbOHY.
OnTrMasnpHOIO TPUBAJICTIO 3aMilllyBaHHS TiCTa 3 LIJIMM HACIHHS € 5 XB Ha Nepuliil MBUAKOCTI Ta 15 XB Ha ApyTiil
WBUAKOCTI. ONTUMAaIbHUM PEKMMOM 3aMilllyBaHHS TiCTa 32 YMOBM BHECEHHSI IOAPiOHEHOTr0 HACIHHS JIbOHY € 5 XB
Ha nepiuii mBuaKocTi Ta fo 10 XB — Ha Apyriit mBuaKocTi. JloBeneHa edeKTUBHICTb 3aCTOCYBaHHS onepallii
[IOTIEPEHbOTO 3aMOYYBaHHSI LIiJIOro Ta OJPi6HEHOro HaciHHS JIbOHY 7151 IOKPAlllaHHS SKOCTi xj1i6a. OnTumizauieto
TEXHOJIOTIYHOrO IIpoLecy 6yJI0 BCTAHOBJIEHO, 0 y Pa3i BAKOPUCTAHHS LiJIOro Ta NOPibHEHOro HAaCiHHS JIbOHY Y
BUPOOHULITBI MIIEHUYHOTO XJ1i0a JOLJIbHO 3aCTOCOBYBATH OIlEpaliilo 3aMOYyBaHHS 32 TaKUX IIapaMeTpiB:
riIpoMo[yJib HaciHHS JIbOHY Ta Boau 1:2 abo 1:3, TemnepaTypa Bojy Ha 3aMouyBaHHs 60 °C, TpuBaicTh
3amovyBaHHA 90...120 xB. [Ipunyuenss, mo BOLJOPO3YMHHI [10Jlicaxapyy HACIHHA JIbOHY, Y pa3i IoNepeaHbOro
3aMOYyBaHHS HACiHHS, [IpU 3aMilllyBaHHi TiCTa yTBOPIOIOTh 6iIKOBO-TI0JTiCaxapyHi KOMILJIEKCH, 3MiHIOYN
0i7IKOBUY CKJIaJ, TiCTa, MigTBEPI)KEHO MiJBUIIEHHSIM Y 3pa3Kax i3 3aMouyBaHHAM Ha 60% (nJ1s1 winoro) ta 49 % (nis
[O/IPiGHEHOT0) BMiCTy IPOMDKHOI ¢pakuii 6i/KiB, IOPIiBHAHO 3i 3pa3kaMu 06€3 3aMOUyBaHHs. Y pasi 3aMOYyBaHHS
HAaCiHH$ JIbOHY, SIK LIiJIOTO, TaK i MO/IPiOHEHOTrO CIIOCTEPIraeThbCs 3MEHIIEHHS KiJIbKOCTi KIIEMKOBUHH, IOPiBHSHO 3
BiATOBITHNMMY 3pa3KaMu 6e3 3amMouyBaHHs Ha 32 % Ta 45 %. 3acTocyBaHHS 3aMOYyBaHHS i Lisoro i noxgpi6HeHoro
HACiHHS 3yMOBJIIO€ 3HaYHE CKOPOYEHHS TPUBAJIOCTI yTBOPEHHH TiCTa. BCTaHOBJIEHO, 110 BHECEHH LIiJIOTO Ta
[OPiOHEHOTO HACIHHS JIbOHY 3[IiiICHIOE 3HAaYHUH BIIMB HA AMHAMIKy BUJIJIEHHS OiOKCUAY BYIJIELIO IIif 4ac
OpopinHs. 30kpema, 36arayeHHs1 pigkoi ¢pasu TicTa po3urHaMu NoJlicaXxapyuiB JIbOHY, BOLOPO3YMHHUMU GiIKOBUMU
PEYOBMHAMU CIIPUSIE IHTEHCUBHIIIOMY BUIIJIEHHIO AiOKCULY BYTJIELIIO TA 3MiHi XapaKTepy AMHAaMIKU BUTiJIEHHS
BYIJIEKMCJIOTO ra3zy Ha OJIHOCTaJiliHe OpOAiHHS 11 3Pa3KiB 3 IOAPIOHEHUM CYXUM i 3aMOYEHMM HACIHHSM JIbOHY Ta
LinuM 3aMo4YeHUM. [1pu 1bOMY PEKOMEHI0BAHO CKOPOTUTH TPUBAJiCTb OPOJiHHS TiCTa [714 3pa3Ky 3 LiTuM
HaCiHHSIM JIbOHY 10 90 XB, a 17151 3pa3KiB 3 MOPiOHEHNM Ta 3aMOYEHUMHU JIJITHUMU IIPONyKTaMu 110 60 XB.
BinzHaueHo, 110 1oaBaHHS HACiHHS JIbOHY 3yMOBJIIO€E MiIBUIEHHS B'SI3KOCTi CUCTEMU, 10 B IOAAJIBUIOMY
3YMOBJIIO€ Oi/IblI MOBiJIbHE NPOrPiBaHHS TiCTOBUX 1IAPIB Iif] Yac BUIIKaHHA Ta IOJI0BXYE TPUBAIiCTh BUITIKAHHS
TICTOBUX 3arOTOBOK Ta 3...6 XB [IOPiBHSHO 3 KOHTPOJIeM. ['paBiMeTpUYHNM aHAIi30M [I0OBEJIEHO, 110 B XJIi6i 3
3aMOYEHMM HACiHHSM JIbOHY 30iIbIIYETHCS BMICT 3B'S13aHOI BOJIOTH, 3BMEHIIYETHCSI PETPOrpaiallisi KpOXMaJlio,
BHACJIIOK YIIOBiJIbHEHHS TIif, i€l0 CJIM3iB YTBOPEHHS acoLiaTiB 3 amMisio3010 i aMiJIOIIEKTUHOM KJI€ACTEPA30BAHOTO
KPOXMaJlio, 10 CIpHUs€E YIIOBIbHEHHIO IPOLECiB YepCTBiHHA X1i6a. Ha OCHOBI pe3ysbTaTiB AOCiIXKEeHb PO3PO6IEHO
peLeNTypH Ta TEXHOJIOTIYHI iHCTPYyKIii Ha HOBI X71i600YJI04HI BUPOOU: XJ1i6 «JIbOHOK», X71i6erp «ByTepoponHuil 3
JIbOHOM», Oysi0uKa «JIIsiHa» i3 O aBaHHSIM BUCOKOJIIHOJIEHOBUX KOBTOHACIHEBUX COPTIB JIbOHY B LiJIOMY Ta
nopapioneHomy Burisii. Kiovosi cyioBa: xj1i6, HaCiHHS JIbOHY OJIIMHOrO, O-JIiHOJIEHOBA KUACJIOTA, TiCTO, KJIE€MKOBUHA,

3aMOYyBaHHSI, MIKDOCTPYKTypa M'SIKyHIKHU, JINCTKOBI OyJI0UHi BUPOOY, 4€PCTBIHHSL.

2. The work focuses on the use whole and crushed of seeds of high-linolenic yellow-seed varieties of flax seeds
"Zolotystyi" and "Svitlozir" in the production of bakery products in order to enrich the products with physiological
and functional substances. "Zolotystyi" and "Svitlozir" are varieties of flax with white-flowered genotype (white
flax). It has been proven that flax seeds of these varieties due to the high content of o-linolenic acid, water-soluble
polysaccharides, vitamin E and complete amino acid proteins can improve the composition of bakery products and
give it functional properties. It is recommended to dose whole seeds up to 15% by weight of flour, crushed flax
seeds - up to 20% by weight of flour. To enrich wheat bread with crushedflax seeds, it is advisable to use
thecrushed seeds size of the particles that have passed through sieve the size of the cells 1 mm. This affects the



water-absorbing ability of the dough, so it is recommended to increase the humidity of the dough with crushed
flax seedsby 1%. Reducing the size of crushed flax seeds has a negative effect on the quality of the crumb of the
products. It is noted that crushed flax seeds can be used in the recipe of puff pastry products. At the same time,
the dosage of crushed flax seeds in the amount of 15% by weight of flour allows not only to increase the nutritional
value of the products, but also to reduce the prescribed amount of margarine per layer. It has been proven that the
application of technological measures helps to improve the quality of products with flax seeds. It was found that
the production of products on sponge mixing methodwith the addition of flax seeds in to the first phase leads to an
increasing in the specific volume of products by 24 and 29%, respectively, compared to products, in which seeds
are added to the dough. Ehe optimal modes of dough kneading with whole and crushed flax seeds were studied.
The optimal duration of kneading the dough with whole seeds is 5 min at first speed and 15 min at second speed.
The optimal mode of kneading the dough with the addition of crushed flax seeds is 5 min at the first speed and up
to 10 min at the second speed. The effectiveness of the operation of pre-soaking whole and crushed flax seeds to
improve the quality of bread has been proven. Optimization of the technological process revealed that when using
whole and crushed flax seeds in the production of wheat bread, it is advisable to use the soaking operation on the
following parameters: ratio of flax seeds and water 1: 2 or 1: 3, water temperature for soaking 60°C, pre-soaking
duration 90...120 min. It was suggested that water-soluble polysaccharides of flax seeds, in the case of pre-soaking
the seeds during kneading the dough form protein-polysaccharide complexes, changing the protein composition
of the dough. This is confirmed by an increasing in samples with soaking of proteins of lower molecular weight by
60% (for whole) and 49% (for crushed) compared to samples without pre-soaking. When soaking both whole and
ground flax seeds, the amount of gluten is reduced by 32% and 45% compared to the corresponding samples
without soaking. The use of soaking both whole and crushed seeds causes a significant reduction in the duration of
the formation of wheat dough. The results of research have shown that the addition of whole and crushed flax
seeds has a significant effect on the dynamics of carbon dioxide releasing and changes in the nature of the
dynamics of carbon dioxide releasing. In particular, enrichment of the liquid phase of wheat dough with solutions
of flax polysaccharides, water-soluble protein substances promotes more intensive release of carbon dioxide and
changes the nature of the dynamics of carbon dioxide release in one-stage fermentation for samples with crushed
dry and pre-soaked and dryflax seeds. It is recommended to reduce the fermentation time for the sample with
whole seeds to 90 minutes, and for samples with crushed and pre-soaked flax products to 60 minutes. It was
noted that the addition of flax seeds increases the viscosity of the system, which causes a slower heating of the
layers of wheat dough during baking and prolongs the baking time by3...6 minutes compared to the control.
Gravimetric analysis has shown that bread with soaked flax seeds increases the content of bound moisture,
reduces the retrogradation of starch, due to slowing formation of associations with amylose and amylopectin of
gelatinized starch under the action of the slime-forming flax polysaccharides, which slows down the hardening
process. Based on the results of research, recipes and technological instructions for new bakery products have
been developed such us «Lonok» bread, «Buterbrodnyi» bread, «Lliana» bun which contain high-linolenic yellow-
seed flax varieties in whole and crushed form. Key words: bread, flax seeds, o-linolenic acid, wheat dough, gluten,
soaking, crumb microstructure, bakery products, staling.
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