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AOCJIIUKEHHSA BIIMBY TOBABOK I'ITIPOBIOHTIB 1 MOJIOYHOI KHCJOTH HA
I'A30YTBOPIOIOYY 3JATHICTb 3EPHOBOI CYMILII JJIA XJIIBOBYJIOYHUX
BUPOBIB
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AHOTALIA Cmamms npucesueHa OOCHIONCEHHIO GNIUGY 000a60K 2i0poOioHmie [ MONOYHOI KUCIOMU HA 2a30YMEOPHIOUY
30amuicms 3epHo6ol cymiui 01151 X1i000YI0UHUX 6upobi6. HK c8I0Uamb OMPUMAHHI OAHHI 6 IKOCMI 0dcepell MOIOYHOL KUCIOmuU npu
Gepmenmayii 3epro6oi cymiwi Hatlbinbul epeKmusHUMU HA NPOYec 2a30YMBOPEHHs BUABUCS 6NIUE KOHYEHMPANy MOIOYHOKUCTOT
3aK6acku ma NIOCUPHOT MOLOUHOT CUPOBAMKU, 3PA3KU 3 GUKOPUCIIAHHAM AKUX MAlomb weuokicms 2azoymeopenns 11,73 cm’/xe i
10,56 cm’/xe 6ionogiono. Makcumymu 2azoymeopenns snaxodamvcs 6 inmepsani 15-25 xeunun ma 50-70 xeuaun. Bci docnioni
0obasku 2idpobionmis cnpusoms inmeHcugikayii npoyecy OpoOinHa micma i pO3CMONSAHHA MICMOBUX 3A20MOBOK BHACTIOOK
30azauenuss micma 6iON02IUHO AKMUSHUMU CHOTYKAMU, WO NPU3600UMb 00 aKmugizayii i #HcummeoisibHOCMI OPIHCONCOBUX KIIMUH.
Haiibinvw eghexmusno ennusae na weuoKicms 2a3oymeopents 006aska 2ioponizamy 3 MOIOCKI8, AKi nioguwye ii na 22,66-26,01% 6
nopieHanti 3 Koumponem. Jfobaska yucmo3sipu niosuwye 3a2anpHy weuokicms 2azoymeopents Ha 19,35-22,98%, a dobaska psacku
na 12,68-16,56%.

Knwouosi cnosa: xni6obynouni eupobu, 2iopobionmu; 3epHo6a Cymiul, 2a30yMe0PEHH s, MOJIOYHA KUCTOMA.
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ABSTRACT Baked goods are regularly massively consumed products. By regulating their chemical composition, we can
significantly influence the diet and human health. In solving this problem, the promising is the production of baked goods from whole
grains, which allows maximum preservation of inherent nutritional potential of grains and the use of marine dietary adjuncts, marine
and fresh-water algae, fish flour, and hydrolysates in the formulation. One of the critical indicators characterizing the intensity of
alcohol fermentation during the dough preparation is gassing, which greatly affects the volume and doughiness of semifinished
products from the dough and the porosity of bread structure. Therefore, the objective of this article was to study the effect of sources
of lactic acid and adjuncts plant and animal hydrobionts on the gassing process in grain mixture for baked goods. At the first stage
of the study, a change in the amount of formed gas and the rate of gas formation in the dough in the production of grain bread were
determined, depending on the sources of lactic acid. At the second stage, the effect of hydrobiont adjuncts on the process of gas
formation was determined. According to the data obtained, the lactic acid starter concentrate and cheese whey as a source of lactic
acid in the fermentation of the grain mixture have the most beneficial effect on the process of gas formation. A gas formation rate of
the samples with these adjuncts is 11.73 cm3/min and 10.56 cm3/min, respectively. Maximums of gas formation are in the range of
15-25 minutes and 50-70 minutes. All hydrobionts adjuncts used in the studies contribute to the intensification of the fermentation
test and the separation of test blanks due to the enrichment of the dough with biologically active compounds, which leads to the
activation of the processes of yeast cells vital activity. Addition of hydrolysates from mollusks has the greatest effect on the rate of
gas formation, increasing it by 22.66-26.01% compared to control. The addition of cystoseira increases the overall rate of gas
Sformation by 19.35-22.98%, and the addition of duckweed - by 12.68-16.56%. The prospect of further researches is the study of the
influence of hydrobionts adjuncts on physical and chemical changes in the yeast dough and flour technologies development with
their use.
Keywords: baked goods; hydrobionts; grain mixture; gassing; lactic acid.

Beryn HEe30alIaHCOBAHICTIO  OUIKiB, MIHEpPaIbHUX PEYOBHH,
BITaMiHIB 1 OJIHEHACHYCHNX KUPHUX KUCIIOT TPy ©-3.

Xni6006yn0o4Hi BUPOOM € MPOAYKTaMM MacoBoro, ToMy OZHMM 3 TIPIOPUTETHHX HANPSAMIB PO3BUTKY

PEryJsIpHOTO CIIOKMBAaHHSA B DKy, TOMY 3 JOIOMOTOIO
peryJroBaHHs 1X XIMIYHOTO CKJIQJly MOXJIHMBO CYTTEBO
BIUIMBATH Ha Xap4yOBHMH PallioH 1 CTaH 3/10pOB's JIIOJUHU
[1,2]. Ximiunuii cknajy OigblIOCTI  BUAIB  XJiiba
XapaKTepu3yeTbcss  BHCOKMM  BMICTOM  BYIJICBOJIB,

XJTIOOMEKapChKOi Talmy3i € pO3UIMPEHHST aCOPTUMEHTY
XJ11000yI0YHUX BUPOOIB 0370pOBYOT0 MpHU3HAYEHHS [2].
[lepcrieKTUBHUM LUISIXOM BHPILICHHS LIOTO 3aBJAHHS €
BUPOOHHMLTBO XJi0a 3 I[JIBHOTO 3€pHa, W0 J03BOJIIE
MaKCHMaJIbHO 30€perTu 3akiajieHi MPUPOIOI0 B 3€PHUHY
OLIKM, HETepeTPaBIIIOBaHI KOMIIOHCHTH 1XKi, BiTaMiHH,
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Makpo- Ta MiIKpoeJIeMeHTH. PerymspHe CcHoXHWBaHHS
36pHOBHUX COPTIB XJi0a CHOpHUsie 3HIKEHHIO PH3UKY
BUHUKHEHHS OXHWpPIHHSI, MiabeTy, cepleBo- CyIWHHHX.
OHKOJIOT1YHHX Ta IHIIMX 3aXBOPIOBaHb, 11O CBIAYUTH MPO
HEOOXiHICTh 30UIbIIEHHS IX YaCcTKH B AaCOPTHMEHTI
xJ110600y109HOT poaykiii [3,4].

[TpoGnemi migBHIIEHHS Xap4oBOi IiHHOCTI Xii0ba
PI3HMMH LUIIXaMH MIPUCBSYEHO POOOTH BiZJOMHX BUEHHX
JL.A. Ayepmana, B.I. [po6ot, B.®. [louenka, JI. IO.
ApcenbeBoi, C.A. Kapsuxunoi, H.II. Ko3sminoi, B.JL.
Kperosuua, [.B. Marseesoi, B.O. Ilarra, JLII. ITamenko,
P.A. Honannosoi, 1.O. IMomaguu, JIL.I. IlyukoBoi, [.M.
Poiirepa, T.b. Luranooi Ta im. Cepenq OCHOBHHX
c1oco0iB MiABUIIEHHS XapuoBOi MIHHOCTI XJ1iba Hapsay 3
BUKOPHCTaHHAM PE3EPBiB 3epHA, JOCITITHUKAMH BUIIICHI
3MiHa XIMIYHOTO CKJaxy 1 MOJIMNIIEHHS CIIOKHUBYUX
BJIACTHBOCTE  BUPOOIB  HUIIXOM  YJOCKOHAJICHHS
texHonorii. [lpore ckmamHicTh 1 OaraTorpaHHicTh
npoOJieMH 3yMOBJIIOE Psiji HEBUPIIIEHUX 3aBAaHb. OHUM
3 OCHOBHHMX 3aBJaHb B TEXHOJOTii BHPOOHHUIITBA
OOpOLIHAHUX BHUPOOIB € TOIIYK TaKUX J00aBOK, IO
pa3oM 3 TMiABUIIEHHSAM Xap4oBOi I[IHHOCTI TOTOBHX

BUPOOIB  CHPHSIIOTH  NPUCKOPEHHIO  TEXHOJIOTIYHOTO
MIPOIIECY Ta MiABUIICHHIO SKOCTi BUPOOIB.
[TepcrieKTUBHUM HaIpsAMKOM PO3pOOKH
(hyHKIiOHATTBHIX XT1000YI0THIX BHPOOIB €
BUKOpPHCTaHHS B ix peuentypi  0iono0aBok 3
MOPETPOJIYKTIB, MOPCBHKHX Ta MIPiICHOBOTHHX

BoJIOpoCTel, puOHOro GopoinHa, riapomizariB [S]. Tomy
MEpPCIEKTUBHUM € TMOUIYK [O00aBOK TiIpoOiOHTIB, sKi
MOXKHa BUKOPDHCTAaTH 3 METOI0 IMiJABHIIEHHS Xap4oBOl
IIHHOCTI, Ta JIOCIHIKEHHS 1X BIUIMBY Ha (Di3MKO-XiIMi4Hi
3MiHH, IO BifOyBaIOTHCS NPH BUPOOHUITBI OOPOLITHSIHUX
BUPOOiB, 30KpeMa APIKIKOBUX BHPOOIB.

Merta po6oTu

OmauM 3 HaWBWKIMBIIIMX ITOKA3HUKIB, Kl
XapaKTepU3yIOTh IHTEHCHUBHICT CIIUPTOBOTO OPOMIHHS B
IpPOIIeCi MPUTOTYBAHHS TICTa, BBAXKAIOTh T'a30yTBOPCHHS,
sK€ 3HAYHO BIUIMBAE Ha O00’€M 1 pO3MYLICHICTh
HamiB(abpHKaTiB 3 TiCTa Ta HOPUCTICTh M SKYIIKH X1i0a.
Tomy meroro crarTi Oyyno JIOCHIIPKEHHS BIUIMBY Pi3HUX
JDKEpeJI MOJIOYHOT KHCJIOTH 1 /100aBOK TigpoOioHTIB
POCIIMHHOTO Ta TBapWHHOTO IIOXO/DKEHHS Ha IIpoIec
ra30yTBOPEHHs y 3€pHOBIH cymimi g xymi600yIo4HuX
BHPOOIB.

BukiajgeHHs 0CHOBHOIO MaTepiairy

Jlo6aBku Tipo06ioHTIB, 1110 OyJIM BUKOPHCTaHI IPU
JOCJTIIKEHI: T1IpoITi3aT 3 MOJIIOCKIB, BOIOPICTh IIUCTO3Ipa
Ta psicka Majya (BoJHa OaraTopiyHa pociuHa poay Pscka
cimeiictBa ApoiHi).

lgpomizaT 3 MONIOCKIB  Ma€ aHTHOKCUIAHTHI,
MIPOTHAJIEPTeHHI 1 PaJiONpPOTEKTOPHI BIACTHUBOCTI,SKI
MO3UTHBHO BIUTUBAIOTh HA CTaH CEP/LCBO-CYIMHHOI 1
KPOBOTBOPHOI CHCTEM, BHBOJATH 3 OpPraHi3My TOKCHYHI
CIEMEHTH 1 PaTiOHYKIigW. 3alpoNOHOBAHWN B SKOCTI

BUKOPHUCTaHHA B TEXHOJNOTii XIi0OOOyIOYHHX BHpPOOIB
TiZpOi3aT 3 MOJNIOCKIB MICTHTH O10T€HHI CTHMYJISTOPH,
[JIIKOMEeNTHAN, TOoJicaxapuan, MOi- 1 MOHOcaxapuim,
Bitaminu A, E, PP, rpynu B, mpositaminu, Oinbine 30
Makpo- Ta MiKpoeJlieMeHTiB, B Tomy umcii Ca, P, Fe, Cu,
Zn, Mn, Mg, Co, J Ta ixmmi [6].

ucrozipa mictuts (y Mr%): xapatinoimu — 217;
¢donarmu — 0,08; Tiamin — 6,1; Tokodepon — 10,7; HiarmH
— 10,9; 1ma"okobaraMiH 0,14; xampmii — 1170;
¢dochop — 96; mHatpiit — 1070; 3amizo — 31; mapraHens —
8,6; tiom — 75-114; umak — 27; migs — 22. Kpim Toro BOoHa
€ JDKEpeJIoM KIIITKOBHUHHM, albIiHOBOI KHCIIOTH, SKa Mae
OHKOIIPOTEKTOPHY Iifo [7].

Packa HamexuTh OO UMCiIa  HaWIIHHINIAX
KOPMOBHX, Xap4OBHX Ta JKapcbkux pociamH. Hero i3
3aJI0BOJICHHSIM XapuyeThes puba. Bona €
BHCOKOKAJIOPIHHIM KOPMOM [UIsi 0araThboX MPOMHUCIOBUX
TBapuH. PsCKy /JaBHO BHMKOPHCTOBYIOTH SK Xap4oOBY
pocnuHy. 3 Hei TOTYIOTh canaTH, CYNH, NPUIPaBH 10
M'sicHuX 1 puOHUX cTpaB. B Kurai 1110 pocnuHy BXXUBaroTh
SIK CEYOTiHHY, 30BHIIIHI JIKH TNpHU XBopoOax oueil. B
[HOHE3IT 3 PACKH TOTYIOTH caylaTH, NMpUNpaBH. Y HAc B
KpaiHI psCKa TakKOX IIMPOKO BHKOPHCTOBYETHCS B
HApOJAHIN MEIUIMHI i TaBHO BXKHUBAETHCS B 1Ky [8].

OCHOBHUMH TIpOIleCaMH, SKi XapaKTepU3yIOTh
IHTEHCUBHICTD OpPOMIHHSA TiCTa, € HAKOIMMYCHHS KUCIIOTH 1
ra30yTBOPEHHS.

Sk mokasamu yMcieHHI gocmimkeHHs [9,10],
MPOBEJCHI B J1A00PATOPIsAX PI3HUX KpaiH CBITY, OJHHM 3
HAUMPOCTIIIMX MUISXIB MiJBUIICHHS TOCTYITHOCTI IIIHHUX
XapuoBHX KOMIIOHEHTIB 3epHa € (hepMeHTallisl.

depmenTalis Ticta B X1i00NeKapchbKid crpaBi —
e BHUKOPUCTaHHS JpDKIKIB abo 3akBacok. byma
30cepe/pkeHa  yBara  Ha  (epMeHTamil  HUIIXOM
3aCTOCYBaHHSI KOHIICHTPATy MOJIOYHOKHCIIOl 3aKBacKH
(KMK3) abo KHCIOMOJIIOYHHX TPOAYKTIB (MOJIOYHOT
CHPOBATKH ¥ Ke(ipy) MpH BUTOTOBIEHHI XJ1000YIOTHIX
BHPOOIB i3 mimpHOTO 3epHa mmeHmmi. Llei mporec
MPOXOANUTh 32 YYacTIO IEBHUX MIKPOOPraHi3MiB, SKi
BUKJIMKAIOTh O10XIMIYHI 3MIHM MOJIMEPIB 3epHA MIICHHIII
i BUPOOJISIOTH OpraniyHi Kucinotd. OCTaHHI MiKUCISIOTh
cepeioBHIle, [0 NPU3BOJUTH JIO  MPOXOPKEHHS
YHUCIIEHHUX (EepPMEHTATHBHUX TpaHcdopmamid, sKi 3
YTBOPEHHSM €K30I10JTiCaxapy/IiB, HaTypaJIbHUAX
apoMaTH3aTopiB, MO3WTHBHO BIUIMBAIOTh HA 3MIIIHEHHS
TEKCTYpH TiCTa.

Ale mpu 3aMOuyBaHHI 3epHa (hepMEHTallis MOXXE
NIPUBECTH /10 HeOaXaHWX 3MiH KHCIOTHOCTI 3€pHOBOI
cyMmimi 1 THM caMHUM BIUIMHYTH Ha  TIpoIlec
ra3oyTBopeHHs. ToMmy mocmimKyBaiu BIITUB (hepMeHTamii
3 BUKOPHCTaHHSAM PI3HUX JKEPEN MOJIOYHOI KHCIOTH Ha
MPOILIEC Ia30yTBOPEHHSL.

[IpoBoamnu IOCHIPKEHHST Ha TPbOX 3pa3Kkax.
[Mepmmmii 3pa3ok rotoBwn 3 gogaBanHaM KMK3, npyruii
3pa3’oK - 3 J0JaBaHHSIM MOJIOYHOI CHPOBATKHU, TPETIH - 3
JoxaBaHHAM Kedipy (peuenTypa TicTa HaBeieHa B
Tabm. 1).

[HTEHCHBHICTH CIUPTOBOTO OPOAIHHS B 3€PHOBOMY
TIiCTi OIIIHFOBAJIM 32 KUTBKICTIO BHJIUUICHOTO BYTJICKHACIIOTO
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raly, a TaKOX IOBUAKICTIO Ta30yTBOPEHHS B TICTI.
Hocmimkenas npoBogmnn Ha npubopi Al-1 mporsrom
TPBOX TOJMH, pu Temneparypi 30+2°C [11].

Binomo, 0 iHTEHCHBHICTH Ta30yTBOPEHHS B TICTi
JocsATaE MaKCHMAaJbHOI BEJMYMHH B TEpioJ KiHIIEBOTO

BUCTOIOBaHHA. ToMy 3a JOCATHEHHSIM MAaKCUMAaJIbHOI
HMIBUAKOCTI ~ Ta30yTBOPEHHS  MOXIHMBO  BU3HAYMTH
3arajbHy  TPUBAIICTh  NPUTOTYBaHHS  TicTa  JUIs
JOCITIPKYBaHHUX 3pa3KiB.

[HTEeHCHBHICT, Ta30yTBOPEHHS 3AJISKUTH  BiJ
BMICTY B HBOMY BJAaCHHX IYKpiB, aKTUBHOCTI
amiomitnaHX ~ QepmeHtiB  (o- 1 P-aminasm),
MOJATIMBOCTI  KPOXMAaJl0  aMijoslizy,  HasBHOCTI

A30BMICHOTO Xap4IyBaHH: OpOAMIBHOT MiKpO(IOPH TOIIO.

Tabmums | — Penentypa i pexkuMu IpUTOTYBaHHS
TiCTa A XJIIOOOYJIOYHHUX BHUPOOIB 13 IUIBHOTO 3epHA
MIIEHUI

HailiMenyBaHHs Butpara cupoBuHH 1 mapamerpu
CHUpPOBHHH, MPOLIECY IO CTAIisIX JUIsl 3pa3KiB
HaniBhaObpuKaTiB| 3pazok Ne 1| 3paszox Ne 2 | 3pasok Ne 3

1 TOKa3HHKIB
poIIeCy orapa|TicTo |omapa| TiCTO |onapa| TicTo
HO TIIIICHHUIII
3epHO CHULL, ) 1 i | )
KT
BopoHo
[IIICHIYHE
- 1028 - |1028| - ]0,28
[epIIoro
raTyHKY, KT
KMK3, kr 0,1 - - - - -
Mosouna
CHUpPOBaTKa - - 1 - - -
micupHa, KT
Kedip, kr - - - - 1 -
Lyxop 6imuit, kr | - (0,02 - (0,02 - 10,02
Pocmana  omis
- 10,02 - (002 - |0,02
KT
Cimb  KyXOHHA
y - 1002 - 002] - |002
XapuoBa, KT
TpixmKi
xmibonekapeeki | 0,02 | - | 0,02 - 0,02 -
NpecoBaHi, KT
Boma, xr 3a po3paxyHKOM
o Ue) o v o Ue}
. ' c | N = o8 =
BouoricTs, % : | | |
N — o — [\l —_—
wv v wv wv wv v
(e} o (e} (@] (@] o
Temmneparypa,®C. by d 4 ) 4 4
on on on on on on

OO0roBopeHHs pe3yJbTaTiB

Ha puc 1 1 2. mpexacramieHi maHi mo 3MiHi
KIJIBKOCTI BU/IJIGHOTO Ta3y Ta LIBUIKOCTI Ta30yTBOPEHHS
B TICTi IpM BUPOOHUILTBI 36pHOBOTO XJ1i0a B 3aJE€XKHOCTI
BiJl JDKEPEJ MOJIOYHOT KHCIIOTH.

Sx MoxHa 0auWTH 3 HaHWX, AKi IMpeACTaBICHI Ha
puc. 1, Ha KiHemb OpPOMiHHS HAHOUIBIIOK KIIBKICTIO
BUJIJICHOTO ra3y BIIpPi3HAETBCS 3pa3ok Nel, KiIbKICTh
BUJIIJIGHOTO Ta3y Y HbOMY IepeBHIye 3pazku Ne2 Ta Ne3
Ha 12,13-21,40%.

Sk cBiguyath JaHHI Ha pHC. 2, IIBHIKICTh
ra3oyTBOPEHHS Mae jaBa mikd. [lepmmii mik MakcuMymy
ra30yTBOPEHHS CIIOcTepiraBcsi B iHTepBaii Bix 15 mo 25
XB,  JpyrMii WK  MakCUMyMy  Ta30yTBOpPEHHS
croctepiraetecs B iHTepBam Bim 50 mo 70 xB. lle
MOBSI3aHO 3 THM, INO B TICTI TiCIA 30pOMKyBaHHS
IpDKIKAMHU  BIACHUX HYKpiB (PpyKTO3W # TIIFOKO3M)
OoporrHa 1 3epHOBOI MAacCH, CHOCTEpIraeThCs MEpiox
MEBHOTO 3aracaHHs IpoLecy OpOMiHHS, SKHH 3T0I0M
3HOBY aKTHBY€EThCS. Le sSBUIIE MOSICHIOETHCS aIalTAIlIel0

(epMEHTaTUBHOTO KOMILIEKCY JIPIXKIDKIB bi (o)
30po/UKyBaHHS ~ MajbTo3u. [Ipudyomy  HalOiIbIIOKO
ra3oTBIpHOIO  3JaTHICTIO  Bojoxie  3pa3ok  Nel

(mo 11,73 cm’/xB) a 3pasku Ne 2 i Ne 3 MaroTh IIBHIKICT
o 10,56 cm?/xB i 10,21 cM’/xB BinmoBigHO. 3HMXKEHHS
IIBHJKOCTI Ta30yTBOpeHHs micis 70 XBWIMHH CBiTYUTH
PO TOTOBHICTB TiCTA.

TakuM 4MHOM, ONITHMANIbHA TPUBATICTH OpOMIHHS
TicTa TpU BUPOOHMITBI BUPOOIB i3 INBHOTO 3epHa
MIICHUII 3a 3allPONIOHOBAHOIO TEXHOJOTi€l0 ckiamae 50-
70 xB., Tak K Tpd Wi TpuBajIoCTi OpomiHHA
CIOCTEpIraeThcsl HAWBUIA NIBUAKICTh Ta30yTBOPECHHS.

1200

VOO, en?

100D

R00

600

40K

200

1] 20 40 ol B0 1o 120 140 1al 180

=+=T3pajor Nel; -E-dpaox N2, —#=3paox N3

Puc. 1 — Bnaug 0scepen monoyHoi kuciomu Ha
2a30YMBOPEHHS 6 MICmi

{ 20 40 60 80 104 120 140 160 150

—+—Spajor Nel; =s=T3pajox Ne2; =e=Tpaiox Ne3

Puc. 2 — Bnaug 0scepen monoynoi kuciomu Ha
WBUOKICMb 2A30YMEOPEHHS 8 MICH
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Ha gmpyromy erami Bu3Ha4YaaM BIUIMB J100aBOK
rizpoGioOHTIB Ha Tmpolec Tra30yTBOpeHHA. B gkocTi
KOHTPOJIPHOTO 3pa3Ka BHUKOPHCTaIM 3pazok Nel 3
nonaBanasM KMK3. Kinbkicte mo0aBok mnpuiimanu 3%
Bil KUIBKOCTI OOpOIIHA, BIAMOBIZHO [0 BHCHOBKIB
PE3yJIbTATIB MONEPeHIX AoCikeHs [12].

PesynbraT nocnijpkeHs HaBeneHi Ha puc. 3 Ta 4.
HocnijpkeHHst  BIUIMBY ~ 700aBOK  TifpoOioHTIB  Ha
ra3oyTBOPEHHSA B TiCTi, mokKazanum Ha (puc.3), Mo
KinbKicTe BuaTeHoro npu Opoxinai CO, mnepeBuilye
KIJIBKICTh Y KOHTPOJBHOMY 3pa3ky Ha 13,57-23,56%, mo
MATBEPKYE NaHHI PO ITO3UTUBHHUN BIUIMB J100aBOK Ha
MIPOIIEC CITUPTOBOTO OPOMIHHS.

1600
Vco,,

1400
e’

1200
1000
BOO
]

400

200 I X8

0 | | |
0 20 40 60 80 100 120 140 160 180
=+—Koirrponsaii spazox t KMK3, -8-Panamii; —8=1{ucroaipa; —a—Pacia.

Puc. 3 — Bnaus 0obasox 2iopobionmis
Ha 2a30YyMEOPEHHA 8 micmi

{ 20 40 60 80 104 1240 140 160 150

== HKowrpomntinii apatok 3 KMK3; ~s=Panamiz; —e—1luctotipa; —dPrcia

Puc. 4 — Bnaus 0obasok 2iopobionmis Ha weUOKicmb
2a30YMBOPEHHA 6 micmi

3 HaBeACHHUX Ha pHC.4 JAaHHUX MOXKHA OadyuTH,
0 IIBWJAKICTH Ta30yTBOPEHHS B TICTI 13 J00aBKaMu
TiAPOOIOHTIB MPOTATOM BCHOTO TpOIlecy OpOMiHHS BHIIA,
HIDX y 3epHOBOMY TicTi 0e3 mobaBok. Tpeba Big3HAUNTH
BBEJICHHS T0OABOK TipOOiOHTIB HE MPU3BOAUTH 0 3MiHU
y Yaci po3TaillyBaHHS MHUKIB IIBHIKOCTI Ia30yTBOPEHHS.
Haii0inpin  iHTCHCHBHO  BIUIMBAIOTH  HA  IIPOIEC
ra3oyTBOpEHHs j00aBKa TiJpoJji3aTy 3 MOJIOCKIB, BOHA
niaBuiye mBUAKICTh BUAUIAHHA CO; Ha 22,66-26,01%.
[Toka3HUK HIBHIKOCTI Ta30yTBOPEHHS HA MEPIIOMY IMIKY
Ha 22,76% BHIE HIX y KOHTPOJBLHOIO 3pa3ka, a Ha
JpyroMy miKy BuIIEe HDK y KoHTpomo Ha 23,13%.
[lo3uTuBHMI BIUIMB Tifpoj3ara Ha Ta30yTBOPEHHS
MOJKHA TOSICHUTH HAasBHICTIO y HOTO CKJIaJi BUIBHHX

aMIHOKHCJIOT Ta KOMIUIEKCY MiHEpaJbHHUX PEYOBHH, SIKi
BUCTYMAIOTh IOKUBHUM MaTepialioM Ul PO3MHOXKEHHS
JIPIKIKOBUX KITITHH.

PocnunHi 106aBKH TiAPOOIOHTIB TAKOK MTO3UTUBHO
BIUIMBAIOTh HA T'a30yTBOPEHHS Y 3epHOBOMY Ticti. JIo ix
CKJIaIy BXOIATH HEOOXIIHI JJIs JKUBJCHHS APIKIKOBUX
KJITHH BiTaMiHW, MiHepaibHi, OiIKOBI pedoBuHU. Ilin
yac 3aMillyBaHHs i OpOMIHHS TiCTa BOHM MIrpylOTh B
pinky ¢a3y TicTa, MOKpAIlyIOUYH KUBICHHS MpixKiB. i
NIPOLIECH CHPHAIOTH IHTeHCH(IKalii mpouecy OpoxiHHS.
BBenenns n00aBKM IMCTO3IpH HPHUCKOPIOE 3arajibHy
IIBHJKICT ra3zoyTBOPCHHS Ha 19,35-22,98%.
[ligBumeHHs IIBHAKOCTI HAa IMKaxX Ta30yTBOPEHHS B
MOPIBHAHHI 3 KOHTPOJNBHUM 3pa3koM ckiamae 19,48% i
19,87%. bimpmmii edexT WiABHINEHHA OIBUAKOCTI
ra30yTBOPEHHS, B MOPIBHSAHHI 3 PSICKOIO, IIPH I0JaBaHHI
HUCTO3IpH, MOXe OyTH OOYMOBJICHHH  CKJIaTHHM
MiHEpaIbHUM CKJIAZIOM MOPCHKOI BOJOPOCTI.

JobGaBka pscku Tex crpuse iHTeHcHpikamil
MPOIECY Ta30yTBOPCHHS Y TICTi. 3arajbHa IIBHIKICTH
ra30yTBOPEHHsI B IOPIBHAHHI 3 KOHTPOJEM 3pOCTae Ha
12,68-16,56%, a Ha mmiKax IIBHIAKOCTI Ta30yTBOPCHHS Ha
12,42% 18 12,82%. ToMy TpWBaJiCTh BHCTOIOBAHHS
TICTOBHX 3arOTOBOK i3 J00aBKaMH TiIpOOIOHTIB MOXKe
OyTH CKOpOUeHa.

BucHoBkH

SIK cBim4aTh OTPUMAHHI JaHHI B SIKOCTI JDKEpEs
MOJIOYHOI KHCJIOTH Ipu (epMeHTalii 3epHOBOI CyMili
HaOIIbIl e(eKTUBHUMH Ha TIpPOLEC Ta30yTBOPEHHS
BusBucs BB KMK3  Ta migcupHOi  MOJIOYHOL
CHUpPOBaTKH, 3pa3Kl 3 BHUKOPHCTaHHIM SKHX MaroOTh
WBHJKICTH TasoyTBopenns 11,73 cm¥/xB 1 10,56 cm/xB
BIZMOBiTHO. MakcHMyMH T'a30yTBOPEHHS 3HaXOISTHCS B
inTepBam 15-25 xpunma Ta 50-70 xBunmmH. Bei mocmigHi
no0aBKA  TiAPOOIOHTIB  CHPHUSIOTH  iHTEHCH}IKaIil
mporecy OpOmiHHS TicTa 1 PO3CTOIOBAHHSA TiCTOBUX
3arOTOBOK BHACIHIZOK 30araueHHs Ticta 010JIOTIYHO
AKTUBHUMHM CIIOJTYKaMH, 1110 MIPU3BOIMTE 0 aKTHUBI3aIlil 1
KUTTEMISIIBHOCTI  APDKIKOBUX — KIITHH.  HaiOuibmr
e(peKTHBHO BIUIMBA€ HA MIBHJKICTb Ta30yTBOPEHHS
nmobaBka TigpoJIi3aTy 3 MOJIOCKIB, sKa MiJABHINYE 11 Ha
22,66-26,01% B mopiBHAHHI 3 KOHTpoieM. JloOaBka
LUCTO31pH TIiABUIITY € 3arajibHy LIBUJKICTB
razoyTBopeHHs Ha 19,35-2298% a mobOaBka pscKku Ha
12,68-16,56%. IlepcrieKTHBOIO MOAATBIINX TOCIIIKEHD
€ BUBYCHHS BIUTUBY H00aBOK TiIpoOiOHTIB Ha (izHKO-
XiMiUHI 3MIHH B IPDXKIKOBOMY TICTI Ta po3poOKa 3 ix
ypaxyBaHHIM TEXHOJIOTiH OOPOIIHAHUX BUPOOIB.
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AHHOTAITHA Cmamvs nocesuena ucciedo8anuio 8nushus 000asox 2u0pOOUOHMOE U MOJIOYHOU KUCOMbL HA 2A3000PaA3yIouyo
CnOCO6HOCMb 3epHOBOU cMmecu Oist Xae6o0ynounblx usdenuti. Kax caudemenbcmeyiom nonyuenHvle OAHHbIE 8 KAYECMEe UCOYHUKOS8
MOJIOYHOU KUCTIOMbl NpU (hepmMeHmayuu 3epHogoll cmecu Hauboiee d(PexmueHbIMU HA NPOYecc 2a3000pa308aHusl OKA3AIOCH
GIUSIHUE KOHYEHMPAma MOJIOYHO-KUCAOU 3AK8ACKU U NOOCHLIPHOU MONOYHOU CbIGOPOMKU, 00pa3ybl C UCHONb306AHUEM KOMOPbIX
umeiom ckopocns 2azoobpazoeanus 11,73 em’/mun u 10,56 ey’ /mun coomsememeenno. Maxcumymsl 2a3006pazo6anus Haxo0amcs 6
uumepeane 15-25 munym u 50-70 munym. Bce uccredosarnvie 006asku eudpobUOHmMoO8 cnocobcmsyom uHmeHcupurayuu npoyecca
bpooicenuss mecma U paccMauanus MecmosblX 3a20MOB0K Caedcmeue obozaujeHus mecma Ouonocudecky aKmueHuIMU
COCOUHEHUAMU, YMO NPUGOOUM K AKMUSU3AYUU HCUZHEOESMETbHOCIU OPOXNCHCedbIX Kiemok. Haubonee sgpghexmusno enusem Ha
CKOpOCmb 2a3000paA3068anus 000asKka 2uOpoIU3AMa U3 MOIIOCKO8, Komopas nosviuiaem ee Ha 22,66-26,01% 6 cpasuenuu c
xoumponem. Jobaska yucmo3supsl nogviuiaem obuyio ckopocms 2azoobpaszosanus na 19,35-22,98% a oobaska psicku na 12,68-
16,56%.

Knioueswie cnosa: xie6o0ynounvie uzdenus,; 2u0poGUOHMbL, 3ePHOBASL CMECh, 2A3000paA308anue; MOIOYHAS KUCIOMA.
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