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Pedepar:

1. lucepTariis mprucBssYeHa BUKOPUCTAHHIO I[iJIOTO Ta MOJIPiOHEHOTr0 HACiHHS BUCOKOJIIHOJIEHOBUX SKOBTOHACIHEBUX
COPTIB JIbOHY «30JI0TUCTUI» Ta «CBIiT/I03ip» Y BUPOOHULTBI XJ1i600y1I04HUX BUPOOIB 3 METOIO 36aradyeHHs BUPOOiB
1toro ¢izionoriyHo-QyHKIiOHaJIbBHUMU PEYOBUHAMU. «30JI0TUCTUIY» Ta «CBITJI03ip» - COPTH JIbOHY 3 6iJIOKBITKOBUM
reHOTUIOM (6inuii 1bOH). [JoBe[IeHO, 1[0 HACIHHS JIbOHY LIUX COPTIB, 3aBISIKA BUCOKOMY BMICTY O-J1iHOJIEHOBOI
KUCJIOTH, BOJJOPO3YNHHUX I0JlicaxapuiiB, BiTaMiHy E Ta MOBHOIIIHHOMY 32 aMiHOKMCJIOTHUM CKJIaZloM OiJIKy, 37aTHe
IOKPAIUTHU CKJIAJ, XJ1i000yJI0YHMX BUPOOIB Ta HafaTy oMy QYHKIIOHaJIBHUX BJIAaCTUBOCTEN. PeKoMeHI0BaHo 1iise
HaCiHHS BKJIIOYATHU Y PELENTYPY BUPOOIB y KiNbKOCTI 10 15 % 10 Macu 60poIIHa, Nopi6HEHEe HACIHHS JIbOHY — Y
KisibKoCTi 110 20 % 1o macu 6opourHa. [y 36araueHHs MIIEHUYHOTo XJ1iba HACiHHSAM JIbOHY Y NOIpi6HEeHOMY CTaHi
IOLiIbHO 1OT0 BUKOPHUCTOBYBATU KPYITHICTIO YACTUHOK, 10 TPOMIIINA KPi3b CUTO 3 PO3MiIpOM 4YapyHOK 1MMm. Lle
BIIJIMBA€ HAa BOJOINOIJIMHAJIBHY 3JaTHICTb TiCTa, TOMy PEKOMEH0BAHO ITPY 3aMilllyBaHHi TiCTa 3 1OJAaBaHHIM
N0Jpi6HEHOr0 HACIHHS JIbOHY MiBULILYBATH BOJIOTICTb TicTa Ha 1 %. 3MeHIIEHHs] KPYHOCTI OAPiOHEHOro HaCiHHSA

JIbOHY HEraTUBHO [T03HAYAETHCS HA CTaHi M'SIKYIIKY BUPOOiB. BidHaueHo, 1110 nopibHeHe HACIHHS JIbOHY



TEXHOJIOTIYHO MOXJINBO 3aCTOCOBYBATU Y PELENTYPi JIMCTKOBUX XJ1i600yI04HUX BUPOOIB. [Ipy IbOMY LO3YBaHHS
No/IpiGHEHOTO HACIHHS JIbOHY Y KibKocTi 15 % 110 Macy 60polIHa [03BOJISIE He JIMIle MiABUIUTY XapuoBy LiHHICTb
BUPOOIB, a I 3HU3UTU PELIENTYPHY KiJIbKiCTh MaprapuHy Ha apyBaHHsl. [JoBeJeHO, 1110 3aCTOCYBaHHS
TEXHOJIOTIYHUX 3aXO0/iB CIIpUsi€ IOKPALIAHHIO SIKOCTi BUPOOIB 3 HACIHHSM JIbOHY. BCTaHOBJIEHO, 1110 BUTOTOBJIEHHS
BUPOOIB Ha I'yCTill Ta PifKiil onapi 3 BHECEHHSM B HEl HACiHHS JIbOHY 3YMOBJIIO€ 30iJIbIIEHHSI IUTOMOTO 06'€My
BUPOOIB BifNIOBigHO Ha 24 Ta 29 %, NOPiBHSHO 3 BUpOOaMU Ha T'yCTill Ta pifKill onapi, B IKUX HAaCiHHS OLAHO Y
Ipyry ¢pasy - Ticto. BcTaHOB/IEHI pe>kuMU 3aMilllyBaHHSI TicTa 3 LiIMM Ta NOAPIOHEHUM HACIHHSM JIbOHY.
OnTrMasnpHOIO TPUBAJICTIO 3aMilllyBaHHS TiCTa 3 LIiJIMM HACIHHS € 5 XB Ha Nepliil BUAKOCTI Ta 15 XB HA ApyTiil
MBUJKOCTI. ONTUMAJIbHUM PEXMMOM 3aMilllyBaHHS TiCTa 32 yMOBU BHECEHHS ITOJPiOHEHOr0 HaCiHHS JIbOHY € 5 XB
Ha nepiuii mBuaKocTi Ta fo 10 XB — Ha Apyrii mBuAKocTi. JloBeneHa eeKTUBHICTb 3aCTOCYBaHHs onepallii
[IONEPEHbOTO 3aMOYYBaHHSI LiJIOr0 Ta NOAPiGHEHOro HACiHHS JIbOHY 17151 IOKPAIllaHHS SKOCTi xj1i6a. OnTumizauieto
TEXHOJIOTIYHOTrO NPoLeCy 6yJI0 BCTAHOBJIEHO, 10 Y pa3i BUKOPUCTAHHS LiJIOT0 Ta NOAPiGHEHOTr0 HACIHHA JIbOHY Y
BUPOOHULITBI MIIEHUYHOTO XJ1i0a JOLIiJIbHO 3aCTOCOBYBATH OIlepaliilo 3aMOYyBaHHSI 33 TaKUX IlapaMeTpiB:
ripoMo[yJib HaciHHS JIbOHY Ta Boau 1:2 abo 1:3, rTemnepaTypa Bojy Ha 3aModyBaHHA 60 °C, TpuBaicTh
3amouyBaHHs 90...120 xB. [IpunyimeHHs, o0 BOLOPO3YMHHI II0J1icCaxapuiy HACIHHS JIbOHY, Y Pa3i IONepeIHbOT0
3aMOYYyBaHHS HACiHHS, [IpY 3aMilllyBaHHI TicTa yTBOPIOIOTH HiIKOBO-TIOJIiCaXapUIHi KOMILJIEKCH, 3MIiHIOIUU
0i7IKOBMY CKJIaJ, TiCTa, MigTBEPI)KEHO MiIBUIIEHHSIM Y 3pa3kax i3 3aMouyBaHHAM Ha 60% (nJ1s1 winoro) ta 49 % (nins
NOAIPiOGHEHOT0) BMiCTy NPOMDKHOI (pakuii 6i/KiB, IOPIiBHSHO 3i 3pa3kaMu 6€3 3aMOYyBaHHs. Y pasi 3aMO4YyBaHHS
HaCiHHS JIbOHY, SIK LIIJIOT0, TaK i IOAPiOHEHOro CIIOCTePiraeTbCsl 3MEHIIeHHSI KiJIbKOCTi KIIEKOBUHU, TIOPIBHSHO 3
BiATIOBiTHMMMU 3pa3KkaMu 6e3 3aMouyBaHHs Ha 32 % Ta 45 %. 3acTocyBaHHS 3aMOYyBaHHS i Linoro i nogpi6HeHoro
HACiHHS 3yMOBJIIO€ 3HAaYHE CKOPOYEHHSI TPMBAJIOCTi yTBOPEHHSI TicTa. BCTaHOBJIEHO, 110 BHECEHHS LIiIOr0 Ta

oA pibHEHOro HACiHHS JIbOHY 37IiMCHIOE 3HAYHUI BIIJIUB HAa TUHAMIKY BUAJIEHHS IIOKCUAY BYIJIELIO TIif, Yyac
oponinns. 3okpema, 36araueHHs! pifKoi a3y TicTa po3urHaMU I0JlicaXapyiiB JIbOHY, BOJOPO3YNHHUMU OiIIKOBUMU
PEYOBMHAMU CIIPUSIE IHTEHCUBHIIIOMY BUIIJIEHHIO AiOKCUY BYTJIELIIO TA 3MiHi XapaKTepy AMHAMIKU BUIiJIEHHS
BYIJIEKMCJIOTO ra3y Ha OJHOCTaJiliHe OpOAiHHS 171 3Pa3KiB 3 OAPIOHEHUM CYXUM i 3aMOYEHMM HACIHHSM JIbOHY Ta
LizinM 3amMo4eHUM. IIpy IbOMY PEKOMEHJJOBAHO CKOPOTUTU TPUBAJIICTb OPOMiHHS TiCTa /Jis 3pa3Ky 3 LiNuM
HaCiHHSIM JIbOHY 10 90 XB, a 17151 3pa3KiB 3 OJPiOHEHUM Ta 3aMOYEHUMMU JIJITHUMU IPOJyKTaMu 110 60 XB.
BigzHauyeHo, 110 1ofaBaHHS HACiHHS JIbOHY 3yMOBJIIO€ MiIBUIEHHS B'SI3KOCTi CUCTEMU, 10 B IOAAIBUIOMY
3yMOBJIIO€ G1JIbIII NOBiIbHE MTPOrPiBaHHS TiICTOBUX MIAPIB Iifl YaC BUMIKaHHS Ta MOJJOBXY€E TPUBAJIICTb BUMIKAHHS
TiCTOBUX 3aroTOBOK Ta 3...6 XB MOPIBHSHO 3 KOHTPOJIeM. ['paBiMeTpUYHNM aHAIi30M JOBENIEHO, 110 B XJIi6i 3
3aMOYEHMM HACiHHSIM JIbOHY 30ibIIYETHCS BMICT 3B’S13aHOI BOJIOTH, 3BMEHIIYETHCSI PETPOrPaallis KpOXMaJlio,
BHACJIIOK YIIOBiJIbHEHHS TIif, Ii€l0 CJIM3iB YTBOPEHHS aCoLiaTiB 3 amMizio3010 i aMiJIONIEKTUHOM KJI€CTEPU30BAHOTO
KPOXMaJllo, 10 CIpHUs€E YIOBIbHEHHIO IPOLECiB YePCTBiHHA X1i6a. Ha 0CHOBI pe3ysbTaTiB AOCTiIKEeHb PO3PO6IEHO
peLenTypy Ta TEXHOJIOTIYHI iHCTPYKIIii Ha HOBI X71i600YJI04HI BUpOOU: XJ1i6 «JIbOHOK», X71i6elp «ByTepOoponHuil 3
JIbOHOM», Oys10uKa «JI1siHa» i3 O aBaHHSIM BUCOKOJIIHOJIEHOBUX KOBTOHACIHEBUX COPTIB JIbOHY B LiJIOMY Ta
noapi6HeHoMy Burisai. Kimovosi cioBa: XJ1ib, HaciHHS JIbOHY OJIIHOTO, O-JIIHOJIEHOBA KUCJIOTA, TiCTO, KJIEUKOBUHA,

3aMOYyBaHHSI, MiKDOCTPYKTypa MSIKyHIKHU, JINCTKOBI OyJI0UHi BUPOOU, 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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