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MMPOU3BOJIHBIE MNP UMUIUHA U UX WHT UGUP YIOIIEE JEVICTBUE
HA KOPPO3HIO MAJIOYTJIEPOJUCTOM CTAJIH

Olena Bondar

INHIBITION ACTION OF PYRIMIDINE DERIVATIVES ON CORROSION
OF MIDL STEEL

Bcmanoeneno, wo 0ocniodiceni noxioni nipumiouty y KUCIoMy XA0puoHoMy cepedosuyi 3a0e3neuyoms Cmyniib 3axuc-
my manogyeneyegoi cmani 45,9—-94,8 %. Binvw epekmugnoio € cnoayka 3 080Ma KOHOEHCOBAHUMU YUKIAMU MPUA30-
JIONIPUMIOUHY Ma NIPA30noNipuouUHy. J{is MOHOYUKIIYHOT NOXIOHOI CIYNiHb 3aXUCIY He 3aNeliCUmb i0 KOHYeHmpayii Kuc-
aomu. [l cnonyku 3 3a3HaveHuMu KOHOeHCoBaHumu cucmemamu epexmusnicms incioyeanns ¢ 0,1M posuuni HCI euwa,
nigie 'y 1M, wo 3ymosneno piznum cmynenem npomownyeanus monexynu. Ioxioni 3 nipumiouHoBUM YUKIOM 30aMHi YmMeo-
PI08amu nOBepXHESi CNOAYKU HA CMAT, Wo 3yMO8NIoE epekm nicnadii. [ns inzibysanns koposii' y po3uuni cynb@amuoi Kuc-
aomu ma mikpobnoi koposii cmani Cm3nc 00cniodiceHi noxXioHi BUABUNUCS MATOeQEKMUBHUMU, CIMYNIHb 3AXUCTY He nepe-
suugye 39,9 ma 22,4 % sionosiono.

Kniouosi cnosa: noxioni nipumiouny, ineioimop, Koposis, manogyzineyesa cmab.
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Yemanoesneno, umo uccredosannvie npouzsoonvie nupumMuOuHa 6 KUCIol XI0pUOHoU cpede obecneuuearom cmenets 3d-
wumol manoyanepooucmou cmam 45,9—-94,8 %. bonee aghpexmusnvim A6151€MCs Beuecmeo ¢ 08yMsi KOHOECHCUP O8AHHBIMU YUK-
Jamu mpua30ﬂonupu/vlu<)uHa u mpua30ﬂonupu6uHa, ,aﬂﬂ MOHOYUKTUUECKO20 I’lpOZL')’(j’OaHOZO CMmeneHb 3aumaosl He 3a6UCUnt Om
KOoHyernmpayuu Kuciomal. ﬂﬂ}l CO@()L{HeHM}l C YKa3aHHbIMU KOH()eHCMpOGaHHbl.MM cucmemamu 3(1)(p€Kmu(iHOCmb quuﬁupo@aHuﬂ
6 0,IM pacmeope HCI gviuie, uew 6 1M, umo obycrnosneno pasnoil cmenenvio npomonuposanusi monexywl. Ilpousgoonsie ¢
NUPUMUOUHOBBIM YUKIOM CNOCOOHbL 00paA308b16aMb NOBEPXHOCMHbIE COCOUHEHUs HA CMA, 4mo obyciasmeaem @ghexm
nocaeoeiicmsust. J{isi uneubupoeanus KOppo3ul 8 pacmeope cepHoll KUCAomvl U MUKpooHou kopposuu cmam Cm3nc uccredye-
Mble npou3800HbIe MAnoIPhekmuanpl: cmenetsb sauumol He npesviwaem 39,9 u 22,4 % coomeemcmeento.

Knrouesvie cnosa: npousgoonvie nupumuouna, uHsuOUmop, Kopposus, Maioyeiepooucmas cmab.

Puc.: 1. Ta6u.: 3. bub6mn.: 12.

Established that investigated pyrimidine derivatives in acid chloride medium provide protective effect of mild steel 45,9—
94,8 %. More effective is the substance with two condensed triazolopyrimidine and pyrazolopyridine cycles. For monocyclic
derivative protective effect does not depend on concentration of acid. For substance with condensed systems efficiency of
inhibition in 0,1M HCI above than in IM HCI caused by different protonation degree of molecules. Pyrimidine derivatives
can form superficial compounds on steel that causes aftereffect efficiency. Investigated derivatives are ineffective for inhibi-
tion of St3ps steel corrosion in sulfuric acid solution and microbic corrosion: protective effect does not exceed 39,9 and 22,4
% accordingly.

Key words: pyrimidine derivatives, inhibitor, corrosion, mild steel.

Fig.: 1. Tabl.: 3. Bibl.: 12.

ITocTanoBka nmpodiaemu. MaoByrieneBa CTajlb € OAHUM 3 OCHOBHHMX KOHCTPYKIIHHHX
MarepiaiiB, CyTTEBHM HEJOJIKOM SKOTO € BIIHOCHO HHM3bKa KOpo3iiiHa CTIMKICTH [1]. Tomy
eKCIUTyaTallisl Ciopy/Jl 13 3a3Ha4€HOi CTalll, 0COOJIMBO Y KUCIOTHUX CEpEIOBUIIAX Ta Cepeio-
BHIIIAX, /1€ BIIOYBa€ThCA MIKpOOHA KOPO3ist, MOTPeOy€e BUKOPHUCTAHHS IHT101TOPIB.

[Hri6iTopu KMCIOTHOI KOpO3ii MaNOBYIJIELIEBOT CTaJll BUSBIIEHI Cepe]] MOXIAHUX IMifa30-
7y, TpUa3oJly, MpuaAnHy, OeH31Mi1a30I1y, iIM11a30a3enidy, Tpua3ooaseniny [2]. He3paxarouu
Ha 3HAYHY KUIBKICTh BITOMUX HITPOT€HOBMICHUX IFE€TEPOLMKIIYHUX CHOJYK 13 BCTAHOBIJIEHOIO
IHT10yBaJIbHOIO JIIEI0 Y KUCIUX CEPEeOBUILAX, TaKl JOCIIKEHHS] HE BTPavyal0Th aKTyallbHOCTI
[3—6]. [lepcnexTUBHUMH, ajie HEAOCTATHBO TOCILI)KEHUMU SIK 1HT10ITOpU KOPO3ii, € CIOIyKH
3 MPUMITAHOBHUM IMKJIOM SIK 130JIbOBAHUM, TaK 1y CKJIaJ1 TETEPOIMKITYHAX CUCTEM, 30KpeMa
Mpa30JI0MIpUIMHA Ta TPUA3OJIOMIPUMITUHY.

AHaJIi3 oCTaHHIX J0CJKeHb i mybJikanii. Y pobdoTax [3—7] mokazaHo, 1110 MOHO- Ta Oi-
LUUKIIYHI TOX1IHI NIPUMIIUHY BUSIBIAIOTH IHIIOYBaibHY A1l MiJ Yac KOPO3ii cTall B KHCIIUX
cepenoBumiax. Tak, A. S. Fouda BcranoBuB, mo noximxi 4,6-gumeTtwn nipuMinuay B 1M pos-
yuHi HCI mix gac xonnentparii 0,017 MMOb/n BUABISIIOTH CTYMiHB 3axucty 10 74,1 % [3].
[ToximHi, 10 MICTATH 130JIbOBaHI TPUA30JIbHUHN Ta MPUMITUHOBHNA ITUKIN B 1M po3unHi CyJib-
(aTHOT KMCJIOTH ITiJ1 Yac KOHUEHTpalii | MMOJIb/JI BUABISIOTH 3aXMCT MaJIOBYIJIELIEBOT CTAJIl JI0
99,7 % [5]. Bonnouac OutbLIicTh €()EKTUBHUX IHTIOITOPIB MICTITh KOHICHCOBAHI LUKIH, 30K-
peMa Tpuaszojoa3eninoBuid [7], 6en3omipazonpamii [4] Ta iHmm. Tak, 2-(M-MeTOKCHU(EHUT) Mi-
na3o[1,2-amipumigus B 1M pozunni HCl y xozi koHueHTpanii 1 MMoJIb/i1 BUSIBJISIE€ CTYIIIHD 3a-
xucty ctam C38 no 98,8 % [6]. Cionykwu, 10 CKIamy SKHUX BXOJIWUTh KOHJICHCOBAaHA CUCTEMA 3
MIPUMIAMHOBUM LIUKJIOM, 30KpeMa TPUA30JIOMIPUMIIUHY, K 1HI1OITOPU KHUCIOTHOT KOpO3ii He
JIOCJIIKCHI.

VY 3HauHIN KUIBKOCTI Iy OJTiKalii Hri0yBaabH1 BJACTUBOCTI OSCHIOIOTHCS 3 ypaXyBaHHIM
KBAaHTOBO-XIMIYHHX MOKa3HHUKIB MOJIEKYJ 1 BCTAHOBJICHI 3aJIEKHOCTI MK 3aXHMCHOIO JII€I0 Ta
3aps/laMyd Ha OCHOBHHX aJCOpPOLIMHO-peaklifHuX [IEHTpax ad0 eHepreTUYHUMHU XapaKTepuc-
tukamu [8]. Takuii migxia BBAXKAETHCS aKTyaJlbHUM, TOMY IO J03BOJISIE MPOTHO3YBATH 3aXU-
CHY [IIO CTIOJYK Y Psax, Ui SKAX BCTAHOBJICHI 3a3HAYCHI1 3aJIEKHOCTI.

Mera craTtTi. ['0510BHOIO MeTOIO Li€T pOOOTH € TOCTIIHKEHHS 1HT10yBaIbHOT A1l MOXITHUX
MIPUMIIMHY 32 YMOB KHCJIOTHO1 Ta MIKpOOHOT Kopo3ii ManoByrieneBoi crani Ct3mc.

Buxsag ocHOBHOro MaTepiany AocailKeHHs . J[oCiKeHO Bl MOX1THI MIPUMITUHY: 2-
(3-rizpokcu-nponioamino)-6-metun-3H-nipuminua-4-on (In 1) ta 7-merun-3-[(6-metumn-4-
okco-4,7-gurinpo-3aH-mipazoino[3,4-b Jnipuaun-3im)metun]-[ 1,2,4]-tpuazono[4,3-
anipuminua-5(8H)-on (I1n 2), popmynu saxux npezacrasneHo Ha puc. Crnonyka In 1 sBnsie co-
0010 MOHOIIMKJIIYHY CUCTEMY, a [H 2 MICTUTH IB1 KOHJIEHCOBaH1 HITPOTE€HOBMICH1 CHCTEMH.
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Puc. Cmpyxmypui ghopmynu docniosicenux noxionux nipumiouny: a —In 1; 6 —In 2

PeuoBuHM oneprkaHi il KEPIBHULTBOM J-pa papmail. Hayk npod. A.M. Jlemuenka Ctpy-
KTypa OTPHMAHHX CIIONyK TinTBepkena merogom SIMP H-criexrpomertpii (DPX-400, pos-
yuHHUK [IMCO-ds, BHyTpimHil crangapt TMC).

CtyniHb NpOTOHYBaHHS MOJIEKYJ JOCIKEHUX PEYOBUH MpHU Pi3HUX 3HaueHHAX pH ce-
penoBHIla OIiHIOBaIM 3 BUKopuctanusam nporpamu ACD/LogD, version 6.00.

3apsiiu Ha aToMax Ta eHepreTudHi xapaktepucTuku (Epomo — eHepris BuIoi 3adHATOL
MoJIeKyJIsIpHOT opOiTani Ta Epymo — eHepris HUKHBOT BaKaHTHOT MOJIEKYJIIpHOT opOiTai) Mo-
JIEKYJI po3paxoBaHo 3 BUKopucTaHHsiM nakera nporpam ChemOffice 9.0 (Cambridgesoft Inc.)
3a metogoM PM3 (Parameterization Model version 3). Lleli MeTO1 BUKOPUCTOBYETHCS JIJISL OP-
FaHIYHUX MOJIEKYJ, L0 MICTSTh eJieMeHTH royioBHuX miarpyn I ta Il rpyn nepioanuHoi cuc-
TE€MH, 1 103BOJISIE OTPUMYBATU OUIBII SKICHI PE3yJIbTATH Yy MOPIBHSIHHI 3 IHIIMMH METOJaMHU
JUTSI MOJIEKYJI, III0 MICTSITh HITPOT€H Ta OKCUTEH. 3a BEITWYMHOIO €HepreTHdHoi mrimmHu AE
(AE=ELumo-Enomo) xapakTepusyBaiii peakiiiiiHy 3/1aTHICTh MOJICKY/JI.

EdexTuBHICTh IHTrIOITOPIB OLIHIOBAIM TIpaBIMETPUYHUM MeToAO0M. BukopuctoByBamm
wiactuau MasoByTieneBoi cram Cr3me (30x40x1,5 mm) BinnurihoBaHi 3a 4-5 KjJacoM dwc-
toTu. Ilepen BHecCEHHSIM y KOpO3iiHE CEpEIOBHINE 3pa3KH CTalll 3HEKHUPIOBAIM CIUPTOM 1
3BaKYBAJIM HA aHAJITMYHUX Tepe3ax 3 TOUHICTIO 10 5-107 r. Po3paxoByBany MIBHIKICTH KO-
po3ii 06e3 Ta 3a HasBHOCTI 1Hr16iTOpiB (Kim = Am/(S:-t), 1e Am — BrpaTa mMacu 3paska, T; S —
I0IIa 3paskKa, M%; T — uac, rona), mmOuHHENN nokasHUK (I1 = Km-8,76-107/7,86, MM/piK; 1e
7,86 — mibHICTH cTami, r/eM’), KoedimienT rampMyBanmHs koposii (Y = Kn / Ko/, 1e K, Ky —
MIBUIKICTH KOPO3ii 0€3 Ta 3a HassBHOCTI 1HT101TOpa), CTYIiHb 3aXucTy (Z =1 - 1/ ).

Sx koposuBHi cepenouiia BukopucroByBanu 0,1M ta 1M poszunnun HCL, 1M po3uun
H,SO4. Yac Butpumku 3paskiB 24 roaunu npu temmnepatypi 293 K ta 1 roauna npu 313 K.
Konuentpauis inridiropis 0,5 ta 1 r/n. [{ng BusiBneHHs edekty micisiaii 3pa3ku Micis BUTPU-
MKH B IHIOOBaHOMY CEpEIOBUILI BUCYIIyBaId Ta 3aHYPIOBAJIM B HEIHrIOOBaHE CEpelOBUIIE
Ha 24 TOVHU.

JHocmimxeHHs: MiKpoOHOT Kopo3ii npoBoawin y cepenouli [loctreiita « By, iHOKyIIbOBa-
HOMY CYJb(IIOT€HHUM KOPO3IMHUM MIKpOOHUM yrpynoBaHHSAM. TuTp cynbdaTBiiHOBIIOBA-
JTHHUX OakTepid B IHOKYJATI 1- 10 xmiTun/mo. [HOKYJIAT MOIaBay 10 CepeOBHUIIA y CIIBBIA-
HommenHl 00’emiB 1:10 [9]. Yac Butpumku 3paskiB 240 rogun npu 300 K. Konnentparis
iHridiropa 0,5 r/n. bionmaHy 1it0 CHOIYK 10A0 CYJb(GaTBIAHOBIOBAIBHUX OaKTepiil BUBYA-
JIM nanepoBo-Audys3iiiHuM Metoaom [10].

Craructuune oOpoOsIeHHsS pe3yJbTaTIB 100 LIBUIAKOCTI KOPO3ii (cepeiHe 3HAYEHHS Ta
Horo moxuOka) 31IMCHIOBAIM 3a JONOMOrorw mnakera «OmnucoBa CTAaTUCTHKA» HpPOrpaMu
Microsoft Excel nnst piBus HaniiHOoCcTi 95 %. BinnocHa nmoxubka He mepesumrye 10 %. Ilo-
BTOPHICTH JOCIIIB TPHUPA30Ba.

BcranoBneHo, 110 10CHiKeH] TOX1IHI MIPUMIIMHY Y KHCIOMY XJIOPHIHOMY CEepEeIOBHILI
3a0e3MevyIoTh CTyIiHb 3aXucTy 45,9-94,8 % (Tabn. 1).
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Pezynemamu epasimempuunux 0ocnioacens ineioysanms koposii cmani Cm3nc
V KUCTUX POZYUHAX NOXIOHUMU NIPUMIOUHY

Kopo3uBae Ko I,
cepepx([)osnme In Cu, /21 T, K a2 rox’ MM~piK'] v Z.,
IM HCI 6e3 In - 293 1,020 1,142 - -
IM HCI In 1 0,5 293 0,551 0,618 1,85 459
IM HCI In2 0,5 293 0,199 0,223 5,13 80,5
0,1M HCI 6e3 In 293 0,608 0,681 - -
0,1M HCI In 1 0,5 293 0,309 0,346 1,97 49,3
0,1M HCI In2 0,5 293 0,075 0,084 8,14 88,1
0,1M HCI In2 1,0 293 0,032 0,036 19,18 94,8
0,1M HCI 6e3 In — 313 10,800 12,096 — _
0,1M HCI In2 0,5 313 1,901 2,129 5,68 82,4
IM H,SO, 6e3 In - 293 4,484 5,022 — _
1M H,SO, In2 0,5 293 2,699 3,023 1,66 39,9

binbi edekTuBHOIO BUSBUIACH cIOIyKa [H 2, 0 y3roIKy€eThes 3 YABJICHHSIMU PO BUILLY
IHT10yBajbHYy A0 CHOJYK 3 KOHJEHCOBAHOIO I'€TEPOLMKIIYHOI0 CHUCTEMOIO MOPIBHSIHO 3 MO-
HOIMKJITYHUMU cuctemami [11; 12]. V po3uusi cynabparHoi KUCIOTH 1HTIOyBajgbHA Jisl MOXi-
JTHUX MMPUMITAHY 3HAYHO HHUKYa, 110 MMOKa3aHo Ha npukiaani [u 2 (tabim. 1).

3a JaHUMU PO3paxyHKIB BCTAHOBJCHO, 1m0 Mojekyia [ 1 y mocmimkenux 0,1M ta 1M
pO34MHAX ICHY€ y BUIVIAJ1 KaTioHA: MPONOHYBaHHS B110OyBaeThes no atomy N2 mpu pH<3,2.
VY nmpoToHOBaHIM MOJIEKYJIi Bcl aTOMU HiTporeny IH 1 MaroTe HeBUCOKUM 3apsia (Tadu. 2), mo
pPazoM 3 BIJHOCHO MaJIOI0 IUIOLICK €KpaHyBaHHS MOBEPXHI METay MOSCHIOE HU3BKHUI CTYy-
IIiHb 3aXUCTY, AKUH NPAKTUIHO 0JHAaKOBUH y po3unHax 0,1M ta 1M HCL

Tabmuns 2
Ilpocmoposi mooeni (a-1n 1, 6 - In 2) ma po3nooin 3aps0ié Ha 0CHOBHUX A0COPOYILIHO-
PeaxyitiHux yenmpax noXiOHUx nipumMiouHy

®opma Po3noain 3apsiniB Ha aToMax HIiTpPoOreHny
MOJIEKYJIH In1 In 2
N1 N2 N3 N1 N2 N3 N4 NS N6 N7 N8
HeHTpajbHa -0,494 | -0,317 | -0,484 | 0,228 | -0,092 | 0,005 | 0,158 | 0,006 | -0,091 | 0,159 |0,228
KaTiOH -0,022 | 0,150 | 0,055 | 0,222 | 0,267 | -0,134 | 0,059 | -0,134 | 0,267 | 0,059 | 0,222

Boanouac 1151 crionyka xapakTepu3yeThCsi BACOKO PEAKITIMHOIO 3/IaTHICTIO: €HEPreTHYHA
1IiyinHa cTaHoBUTH 2,154 eB (tabun. 3). Tox Monekynu Ia 1, BiporiiHo, MOXKYTh YTBOPIOBAaTH
MIOBEPXHEBI CIMOJIYKH 332 PaXyHOK Iepezadl eJeKTPOHHOT I'YCTUHU 3 aTOMa HITPOTeHy, 30Kpe-
Ma N1, Ha BUIbHI d-opOitami ¢pepymy. Lle miaTBepKy€eThCsl HABHICTIO eeKTy MICIsAAl, IKU
ctanoBUTh 48,2 % y 1M HCl ta 45,5 % y 0,1M po3uuni HCIl, To6TO npakTu4yHO 30iraeTscs 31
CTyIneHeM 3axucTy I 1 y BIANOBIIHINA KUCIIOTI.

Tabmmrs 3
Enepeemuuni xapaxmepucmuku noxiOHux nipumiouny
Croayka Enomo, €B Erumo, €B AE,eB
ml -8,849 -6,695 2,154
H2 -8,646 -0,578 8,068
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3HauHO OUIBUIY IUIOILY €KpaHyBaHHS MOBEPXHI CTajl 1, BIANOBIAHO, BUCOKUN CTYIIIHb 3a-
XHUCTy 3a0e3neuye croiayka 2, 00M1B1 reTepOLUKIIYHI CUCTEMHU B MOJIEKYJII SIKOT pO3TallloBaH1
B OJHIM moumHi (Tabn. 2). Jns [H 2 xapakTepHa pi3Ha e(eKTUBHICTD Y JOCIIKEHUX PO3YH-
HaX XJOPHUAHOT KUCJIOTHU: KOe]IIIEHT rajibMyBaHHs Kopo3iiy 0,1M po3uuni B 1,6 paza 6uibiie
3a Takuid y 1M po3uuHi. Lle mosicHIO€TbCS TUM, 110 TPOTOHYBAaHHS MOJIEKYJIH, SIK MOKa3alu
po3paxynku 3a nporpamoro ACD/LogD, BinOyBaerbest mpu pH < 0,3 ogHodacHO 3a gBOMA
atomamu HiTporeny N2 ta N6 (tabia. 2). Tooro y 0,1M HCI monexynia He NpOTOHOBAHa, a B
IM po3uuHi 3HaXOAUThCA Y BUIIIA I KaTioHa. st [H 2 Takok XxapakTepHa 3/1aTHICTb YTBOPIO-
BaTH MOBEPXHEBI CIOJIYKH, PO L0 CBITYUTH 30€peKeHHs 1HI10yBaIbHOT A1l 3 MBUILIEHHAM
temmneparypu (Tabi. 1) Ta HasBHICTh edekTy micianii, skuil y 0,1M po3zuuni HCl BusiBnenuit
Ha piBHI 54,5 %. Husbke 3HaueHHs eekTy MICIAAii, MOPIBHIHO 13 3aXUCHUM €(EKTOM, 3yMO-
BJICHO HMJKYOIO PEaKIIHO0 3aTHICTIO clofayKu [H 2, mopiBHsAHO 3 IH 1, Ha 110 BKa3ye OuIb-
111a BEJIMYMHA €HEPTreTUYHOT I UTUHH.

JocmimxeHHs 611b1 e(eKTUBHOTO NPU KUCIOTHIM Kopo3ii [H 2 3a yMOB MIKpoOHO1T KOPO-
311 moKa3ano Horo HU3bKY Hri0yBanbHy Ait0. CTYIIHb 3aXUCTy CTAaHOBUTH juule 22,4 %, mo
MOSICHIOETBCS BIICYTHICTIO O10UMAHOI 11i HA Cynb(aTBiIHOBIIOBAIbHI OaKkTepii — rOJOBHUMA
YUHHUK MIKpOOHOT KOpO3ii.

BucnoBku. I1ig yac iHridOyBaHHs KOpO3ii y KHCIOMY XJIOPHUIHOMY CEpPEIOBHILI OLIbII
e(eKTUBHOIO € MOXIAHA MipUMiIUHY IH 2 3 JBOMa KOHAEHCOBaHMMU LuKJIamy, sika B 0,1M
HCI BusiBnsie ctyminb 3axucty 10 94,8 % npu konuenrpauii 1 /1. [{ns iHridyBaHHs KOpo3ii y
po3unHi CyJb(PaTHOT KUCIOTH Ta MIKPOOHOT KOPO3ii CTail AOCHIIHKEHI MOXIIHI BUSBWINCS
Manoe(eKTUBHUMH, CTYIIHb 3aXUCTY He nepeBuinye 39,9 ta 22,4 % BiaNnOBIIHO.
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YAOCKOHAJIEHHSA CIIOCOBY IIPUT'OTYBAHHA BIJIOT'O XJIIBA
3 JOBABKOIO INIIEHNYHUX 3EPEH

Oxcana I'ymentox, Mapus Kcenrok, Pycran Unvun

YCOBEPUHIEHCTBOBAHHUE CIIOCOBA IIPUT'OTOBJIEHUS BEJIOI'O XJIEBA
C JOBABKOM MNIIIEHUYHBLIX 3EPEH

Oksana Humeniuk, Mariia Kseniuk, Ruslan Ilin

IMPROVING OF THE METHOD FOR PRODUCING WHITE BREAD WITH
ADDITION OF WHEAT GRAINS

Oonum i3 cnocobis 36azauenns 6in020 xniba 3 OOPOUIHA BUO2O TAMYHKY € 000ABAHHS 8 HbO2O 3€PHA 31AKOBUX Kb~
myp. Takuii x1i6 GiOpI3HACMbCA 6I0 36UHANIHO20 NIOGUWYEHUM BMICIIOM OA2AMbOX HE3AMIHHUX NONCUGHUX PEHOBUH. OLIKIE,
GIMaMiNI6, MIHEPANLHUX eeMeHMI8, XapYyo8uX 8ONI0OKOH ma iH. Bocusanns 36az2auenoco 3epHosumu 000askamu xuiba 00360-
QUMb ROTINWUMU POOOMY KUWEUHUKA, SMEHWUMU PUSUK BUHUKHEHHs 0labemy, cepyego-CYOUHHUX 3aXB0PIO6ANL, HOPMAIZY-
samu dcosuogudinents mowjo. Ilposedeno docniodcenns w000 Bnausy pisHux udie 3epHo8UX 000ABOK (HeayujeHo20 NiieHu-
unoeo 3epua, nuwenuunux xpynNel i Ne3) mua izuxo-ximiuni ma opeanonenmuyni nokaswuku 6inoco xaiba. J[ns
NPU2OMYBAKHA MICMA 00PAU hepMeHmayilo Ha OCHOBI 3aK8ACKU, BUKOPUCIAHHSA AKOI NOSUMUGHO 6NIUBAE HA OP2AHONEN-
MUYHi grAcMU8OCMi X1iba, noxinuiye mekcmypy i yYnosiibHioe npoyec yepcmeinns xaioa. Ha ocnosi odepacanux pesynbma-
mig 3anponoHOBaHi HOGI cnOcoOU npueomyeants 61020 x1iba 3 006a6KOI0 NUEHUYHUX 3EPEH.

Knrouoei cnosa: s6acauenuil 6inuii xui6, nenyujere 3epHo, nueHuyHi Kpynu, 6ionociuna ma xap4oea yinnicms xuiba, op-
2aHONeNMUYHi NOKA3HUKY X1i6a, NOPpUCMICMb, KUCIOMHICMb XAI0a, 3aK8aAcKd.

Puc.: 3. Taon.: 4. bion.: 10.

Oonum u3z cnocobos obozaujenus 6eno2o xaeda u3 MyKu 8blCUEe20 COpMAa A6AemMcsi 000asnenue 8 He2o 3ePHA 31AKOBbIX
Kynomyp. Taxoti xneb6 omauuaemcsi om 00bIKHOBEHHO20 X1e0a NOBLIUEHHBIM COOEPAHCAHUEM MHOSUX HE3AMEHUMBIX numame-
JIbHBIX Gewyecms: OenKos, 6UMAMUHO8, MUHEPATbHBIX INEMEHMO8, NUYesblX B0I0KOH U Op. Ynompebnenue 0602auenno20o
3EpHOBLIMU 000ABKAMU X1eOA NO36ONUM YAYHUUME PAOOMY KUMMEYHUKA, YMEHbUUMb PUCK 803HUKHO8EHUs Ouabema, cepie-
YHOCOCYOUCMBIX 3a001e8aHULL, HOPMATUZYVEm GblOeneHue Jcenuu u m. 0. Tlpogedenvl uccnedosanus 6nusAHUSL PATUYHBIX GU-
008 3epHOBbIX 000AEOK (HEOUUWEHHO20 NUWEHUYHO20 3epHA, NuteHUyHbIX Kpyn Ne I u Ne 3) na gusuxo-xumuueckue u opeano-
Jlenmuueckue noxkasamenu 0enoeo xneba. [na npueomoenenusi mecma 6blOpany QepmMenmayuio Ha OCHOBe 3aKB8ACKU,
UCNONb306aHIE KOMOPOU NONOMHCUMENLHO 6NN HA OP2AHOIenmuYecKie ceolcmea xneba, yydwaem mekcmypy u 3ameo-
Jslem npoyecc yepcmeenus xneba. Ha ocrnose nonyuennbix pe3yibmamos npeodiodcervl Hogble CHOCO0bL NPUu2omosnenus be-
71020 X11eba ¢ 006a6KOU NUEHUYHBIX 3€PEH.

Kniouegvie cnosa: obozawennviii xneb, Heouuujennoe 3epHo, NueHuyHble Kpynul, OUONI02UYECKAs U NUWeBds YeHHOCMb
xneba, opeanonrenmuieckue NOKAamenu xieoa, nopucmocmy, KUCIOMHOCMb X1ebd, 3aKedcKa.

Puc.: 3. Tabn.: 4. Buon.: 10.

One way of enriching of white bread is to add of grain cereals. This bread is different from the usual bread increased
content of many essential nutrients: protein, vitamins, minerals, fiber and so on. The use of such enriched bread will improve
the bowels, reduce the risk of diabetes, heart disease, etc. normalize bile secretion. The impact of different types of grain
additives (whole or almost-whole wheat grains) on the physico-chemical and organoleptic properties of white bread has been
studied. For preparation of the dough was chosen sourdough fermentation, the use of which positively affect the organoleptic
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