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PaccMotpennble  pakTOpsl MapKETHHIOBOM CpPEIb
TIPEMPHSITHIA HA PHIHKE CYXMX 3aBTPaKOB MO3BOJIMIIN OTIpE-
JIETITH TIPHOPHUTETHBIC HATIPABIICHIS PA3BUTHS I OTEUECT-
BEHHBIX MPEANPUSTUN — Mpou3BoAuTeENeH. TaK, y4uThIBas
BBICOKUI YPOBEHb JIOSUIBHOCTH K OTCUECTBEHHBIM TOBapaM,

BOM JiestrentbHoCTH. CBOOOIHBIC HUIIM Ha PHIHKE CYXUX 3aB-
TPAKOB — 3TO CPEIHSI MIMPOTa acCOPTUMEHTA TIPH CpeHeEi
IIEHE, A TAKOKE CPEAHSST M BBIIE CPEIHETO IIMPOTA aCCOPTH-
MEHTa [PY HU3KOM 11eHe. JlaHHbIE pe3yIIbTaThl aHANIM3a Map-
KETHHIOBOH Cpe/ibl B TATBHEHIIIEM TTO3BOJIAT CHOPMHUPOBATH
COOTBETCTBYIOLIME MPOTrPaMMBbl Pa3BUTHS, MOBBICUTH YpO-
BEHb KOHKYPEHTOCIIOCOOHOCTH OTEYECTBEHHOTO TIPOH3BO/IH-

HEe00X0MMO PaboTaTh HaJl TOBBIIICHHEM CBOSH PEITyTaIliH,
a JUTsl CHIDKCHHS YTPO3bI KOHKYPCHIIHH CO CTOPOHBI 3apyoe-
JKHBIX MPOM3BOJIMTEIICH — YCUIMBATh YPOBEHb MAPKCTHHIO-
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AHoTauisi. Y po0OoTi HaBeIeHO Pe3ybTaT! AOCIIHKEHD BIUIH-
BY COJICH KaJIBLIIO JIparsieyTBOPEHHS IIEKTHHOBHUX PEYOBHH, MOJIM-
(IKOBaHMX POCIMHHOIO TEKTUHMETIIECTepa3or. BcraHosieHo,
1110 aHIOHH COJIEN KAJIBLIIIO ICTOTHO BIUIMBAIOTh Ha CTPYKTYpPYBaHHS
MIEKTUHOBOI CHCTEMH 1 MOXKYTh 3HW)KYBaTH XapaKTEPHCTHKH Mill-
HOCTI IparvIiiB, a KaTiOH KaJIbLIiI0 T03BOJISIE OTPUMYBATH Pi3HOMAaHi-
THI resieBi kommnosuwii. Buecenns Big 10 7o 130 Mr i0HIB KaJIbLO
Ha 1 T MOIM(DIKOBAHOTO MIEKTUHY JIO3BOJISIE PETYIIFOBATH HOTO TeX-
HOJIOTIYHI BIIACTUBOCTI i BUKOPHCTOBYBATH X I MOJETIOBAHHS
PI3HHX Xap9YOBHX KOMITO3HITIH.

Karo4doBi ci10Ba: NMEKTHHOBI PEUYOBHHH, (EpPMEHTATHBHA
ne erepudikaris, CTymiHb eTepudikamnii, coii KajbLilo, apar-
JICYTBOPEHHSI.

AnHoTanusl. B pabote nprBeIeHs! pe3yibTaThl HCCIICOBAHMIA
BIMSTHHS TIPUPOJIBI COJICH KATBIHS HAa PACTBOPHMOCT U rejeo0pa-
30BaHHME TICKTUHOBBIX BEINECCTB, MOAM(PUIIMPOBAHHBIX PACTHTEITH-
HOW MEKTUHMETHIIICTEPA30i. YCTaHOBJIEHO, YTO AHMOHBI COJNEH
KaJTBIHS CYIICCTBCHHO BIIASIOT HAa CTPYKTYPHPOBAHHUE MEKTHHOBOU
CHCTEMBI 1 MOTYT CHIKAaTh TIPOYHOCTHBIC XapaKTCPHUCTHKH TeJis, a
KaTHOH KaJbIMsl TO3BOJISCT MOTyYaTh Pa3sHOOOpa3HbIC TeJICBbIC
xommo3uimi. Baecenne ot 10 10 130 Mr vMoHOB Kaiblysg Ha 1T
MOAU(UITMPOBAHHOTO TTEKTHHA TIO3BOJIET PETYIIMPOBATh €ro TeX-
HOJIOTHYECKHE CBOMCTBA M WCIONB30BAaTh I MOJICIHPOBAHUS
Pa3TMYHBIX MTAIICBBIX KOMITO3HIIAH.

KaroueBble c10Ba: TEKTHHOBBIC BellecTBa, (hepMeHTa-
TUBHAs Je3Tepu(UKaIUs, CTCIEHb JTCPUPHUKAIMU, COJIU
KaJIbIIMs, TeIe00pa3oBaHue.
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Type JaHHBIE HE IO3BOJIAIOT OJHO3HAYHO OTBETUTH HA
BOIIPOC 0 OMOXMMHYECKHX Mpoleccax, MPOTEKAIOIINX
B PAacTUTENBHOM CBHIph€ M BIHSIOUIMX Ha U3MEHEHHE
TUIIA IEKTUHA.

Hcnonp3oBanne OHOXUMHUYECKOW MOIAUMUIIN-
KallU¥ TO3BOJUT MOIYy4aTh MEKTUHOBBIE BEHIECTBA C
pa3Hoil CTENEHbI0 ATepUHUKALUK U PETYIHPOBATH PST
TEXHOJIOTHYECKUX MPOIECCOB B KOHCEPBHOM M IHIIE-
BOM OTpaciu Ui MOJyYCHUS TMPOAYKTOB C M3MEHEH-
HBIMH (YHKI[MOHAIBHBIME CBOWCTBamH [1-2].

ITocTtaHoBKA NPOGJIEMBI

CoBpeMeHHbIC MEKTUHBI SIBISIOTCS Ki1acCH4ec-
KHUMHU KOJUIOMJHBIMHU CUCTEMAaMH — Feneo6pa30BaTenﬂ-
MH, CTaOMIIN3aTOPaMH, 3aryCTHTEIISIMH, BIIArOyAepikKH-
BAaOIIMMH arcHTaMu, OCBCTIIMTCIAMH, BCLICCTBAMMH,
obnerdaromiuMu QUILTPOBAHKE U CPEACTBOM IS Kall-
CYJIUPOBAHUsI, 3apErUCTPUPOBAHbI B KAYeCTBE MHIIE-
Boii nobasku E440 [3-5].

B Hacrositiiee BpeMsi aKTyaabHBIM HAMPABICHH-
€M SIBIISICTCS M3MEHCHHE CBOMCTB MEKTHHOBBIX Be-
LIECTB IUIOJOOBOIIHOTO CBHIPbsSI MEKTOJUTUICCKUMHU
(epMeHTaMU PACTUTENBHON TKAHH C LENbI0 MONyde-
HUSI THPOKOJUION/ A HAPABICHHOTO JICHCTBHSI.

CI/ICTeMaTI/ISI/IpyH OIILIT aBTOPOB, 3aHMMaBIIUX-
cs mpobiemMaMH reneoOpa3oBaHMsl MEKTHHOBBIX Be-
IIECTB C HU3KOW CTENEHBIO ATepH(UKAINH, CIIETYET
BBIJICTIUTD CIIEAYIOIINE OCHOBHBIE (DAKTOPBI, BIHSIO-
[IMe Ha MPOYHOCTh Teliel, MOMYYSHHBIX M3 HU3KOMe-
TOKCHJIMPOBAHHBIX TEKTUHOBBIX BEILECTB: IMPUPOJIA
COJIM KAJIbIIHsI, KOTOPYIO BBOJSIT B CMECH MPH MOJr0OTO-
BKE K resieo0pa3oBaHHIO; MACCOBOE COJICPIKaHUE MEK-
THUHOBBIX BEIECTB B CMECH M MAacCOBOE COOTHOIICHHE
noroB Ca”" u nextina. CBeICHHIT O BIMSHAM IPHPO-
Jbl ¥ KOHIIEHTPALMK HWOHOB METAJIOB Ha CTPYKTYPY
rejeid OMOXMMHUYECKH MOJIU(DUIMPOBAHHBIX MTEKTHHO-
BBIX BEIIECTB C HMCIOJIB30BAHHEM PACTUTENHHBIX TEK-
tuaMeTmcrepas (IIMD) BecbMa orpaHHYEHBI.

0030p uTEpPATYpPHI

BBenenue

YHuKanpHble (PU3UKO-XUMHUYECKHE U MOTpeOu-
TEJIbCKME CBOWCTBAa MEKTHHAa TpeOyIoT pa3paboTKu
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MHHOBAIIMOHHBIX TEXHOJIOTHI €T0 MOJIyuCHUH. I/I3yqe—
HHC (1)I/ISI/IKO-XI/IMI/I‘I€CKI/IX CBOWCTB IIEKTUHOBBIX BeE-
HIECTB MO3BOJIUT 3HAYUTCIIBHO PAaCIIMPUTH 00J1aCcTh UX
MMPAKTUYCCKOro MCIOJIb30BaHUs. H3BecTHBIE B JiaTepa-
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SIBnsisicb aKTHBHBIMH KOMIIOHEHTaMH DPacTHTe-
JbHOW OHWOChepbl, NEKTUHOBBIE BEIIECTBA HWIPAIOT
OINPENENIEHHYI0 POJIb B OpPraHU3allUM KIETOK B BHJE
MIPOCTPAHCTBEHHO-CTPYKTYPUPOBAHHOTO MPOTONEKTH-
HA MEKKJIETOYHOTO BEIIECTBA, HEPACTBOPUMOTO B BOJIE
U PaCTBOPUMBIX MEKTHHOBBIX BEHIECTB, KOTOPHIE JIOKA-
JIU3YIOTCSA B KIETOYHOM coke. IIpoTomexTun mpenacra-
BIISIET 110 CBOEH CTPYKTYpPE, B OCHOBHOM, MOJIMMEPHYIO
KaJbLIMEBYI0 COJIb TIEKTOBOW KHCIOTHI (mmonu-D-
rajJakTypOHOBOH). PacTBOprMBIe EKTHHOBBIC BEIEC-
TBa, KOTOpPbIE MIPAIOT BaXKHYIO POJIb B MeTabOoIM3Me
pacTeHuil, MpPEeICTaBIAIOT Cco0OM Makporenu D-
rajakTypoHaTtoB ¢ Omokamu  D-ramakroser, L-
apabuHo3bl, L-pamuo3b1, D-kcmito3sl u np. Yactb kap-
OOKCHIIOB M THAPOKCHIIOB TIEKTHHOBBIX KHUCIIOT 3TEPH-
¢unmpoBansl. Crenens stepudukanuu (CD)— mepe-
MEHHasl BEJIMYKHA, CBS3aHHAA C MEPHOAOM DPa3BUTHUSA
pactutensHOU cuctembl. [Ipomecc stepudukamum u
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OMBIJICHUSI TIEKTUHOBBIX BELIECTB OCYLIECTBIISIETCS
Omaromapsi OOpaTUMOMY JCHCTBHUIO B JKUBBIX CHCTEMax
(epMeHTa EKTHHMETHIIdCTEpassl [6].

XapakTepHbIM [UIi PAaCTBOPHUMBIX IEKTHHOB
CBOHCTBOM TaKXe SIBJISICTCS CIIOCOOHOCTH WX BOJHBIX
pacTBOPOB K 00pa30BaHMIO NMPOYHBIX T'ENICH, YTO CBSI-
3aHO C accouuanueil MakpomoseKkyi. PacTtBopumocTs,
BSI3KOCTh TEKTHHOBBIX BEIIECTB, CKOPOCTH Teeodpa-
30BaHUS 3aBUCAT OT IUIOTHOCTH 3apsia Ha WX MaKpo-
MOJIeKyJIaX. DTOMY IMPOIECCY CIIOCOOCTBYET MPUCYTC-
TBUE B PAacTBOPaX HHU3KOMOJIEKYJSPHBIX YIJIEBOJOB,
OpPraHUYeCKUX KHCJIOT, HEOPraHUYECKHX COoJIel OnoBa-
JICHTHBIX METaJUIOB [7].

Hamu nokasaHo, 4To rnepeHeceHne OMoX1uMuye-
CKHUX IPOILIECCOB, MPOUCXOISIINX B KUBOW PaCTUTENb-
HOW KIIETKe, Ha pEryJIupyeMblii J1abopaTopHO-
MPOMBIIUICHHBI YPOBEHb ITO3BOJIICT TONIYyYaTh pas-
HBIEC THITHI ACCOI[MMPOBAHHBIX MaKPOMOJIECKYJ MEKTHHA
C HIEHHBIM KOMITIEKCOM (PH3UKO-XUMHYECKUX CBOICTB,
KOTOpBIE HAIUTH MIMPOKOE NMPUMEHEHHE B KOHCEPBHOM
Y TIUIIEBON MPOMBIIIUIEHHOCTH [8].

B nocnenaue roapl 0cod0oe BHUMaHHE YENseTCs
TUIO/IOOBOIIHBIM KOHCEPBHPOBAHHBIM TIPOJYKTaM, HMe-
IOIIUM TYCTYIO BSI3KYIO KOHCHUCTEHIIMIO (TOMAaTHBIE, OBO-
LIHBIE, (PPYKTOBBIE COYCHI), KOTOpAsi JOCTHUTACTCs yBEIHU-
YeHHEeM KOHIICHTPAIMHM CYXHX BEIIECTB — yBapHBaHHEM
WM T00aBIICHHEM caxapa (TOBHIJIO, JKeMEI, xkene). Ta-
KYIO JK€ KOHCHCTCHIIMIO MOXXHO TOJYYHTh, HCIOIB3YS
HU3KOITepU(HUIMPOBAHHBIC  TIEKTHHOBBIC  BEIIECTBA
(HIIB), reneobpa3oBaHre KOTOPBIX HE 3aBUCHT OT aKTHB-
HOH KHMCJIOTHOCTH M MAacCOBOHM JIONM Caxapa, BHOCHMOTO
TOJNBKO JUISL YIIYYIIEHHS OpraHOJICNITHYECKUX CBOMCTB
npoxykra. CeOecTOMMOCTh TaKUX MPOIAYKTOB PE3KO BO3-
pactaer, Tak xkak HIIB B 1,5 pa3a cTosT nopoe, 4eM Bbl-
COKO3TepH(DUIIMPOBAHHbIC TEKTHHOBBIC BeiecTBa (BIIB)
U HMX TPHUMEHSIOT B TEXHOJOTHH IPOAYKTOB JIe4eOHO-
MPOUIAKTHYECKOTro Ha3HayeHust [9].

CymiecTByroT Tpu criocoba moaudukarn BITB
B HIIB: KHCIIOTHBIN, IIETOYHOW U (epMEHTATHBHEIH.
Juis xucimotHOrOo cmoco0a XapakTepHa HH3Kas CKO-
pOCTh mporecca nedTepuduKalry, 4TO HPUBOAUT K
JETIONMMEPU3alliil  MaKpOMOJIEKYJl TNEKTHHOBBIX Be-
IIECTB, OCOOCHHO IMpH HarpeBaHuu. [IpenmyiiecTBoM
IIEJIOYHOTO cIiocoda SBISIETCST BBICOKAass CKOPOCTh U
HH3Kasi TeMIIepaTypa mnpoiecca AedTepu(uKanny, 4To
3HAYUTEIBbHO CHIKAET JETPAJaliMi0 MaKpOMOJIEKYJIbI
nekTrHa. PepMeHTaTUBHBIN CIIOCOO MO CKOPOCTH JI€3-
TEepUPUKALNHE HE YCTYINaeT LIEJTOYHOMY, IIPH 3TOM HE
MIPOMCXOIUT CHIKEHUE MOJIEKYJIIPHONH MacChl.

Panee OpUTO MMOKa3aHO, YTO UCHOJIB30BaHUE (e-
PMEHTAaTUBHOTO CIIOCO0a, MO3BOJSACT IeNICHANIPABIICH-
HO MOAA(DUIIPOBATH MEKTHHOBBIC BEIIECTBA PACTUTE-
JBLHOTO ChIpbst [10].

Hwxe npuBoasTcs gaHHbIE UCCIENOBAaHUN BIIU-
SIHUSI MacCOBOW JIONM B pacTBOPE IEKTUHOBBIX Be-
IIECTB, MOHOB KaJbIHs, MPHUPOABI CONEH KalbLUs U
TEeMIIepaTypbl Ha Teleo0pa3oBaHHE IMEKTHHOBBIX Be-
IECTB MOAN(HUINPOBAHHBIX PACTUTEIEHON MEKTHHME-
TUJIICTEPA3OM.
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Crioco6 Moan¢puKanuy TEKTUHOBBIX BELIECTB
pacrurensHoi [IMD onmcan Hamu B padote [10].

Biaustnust MmaccoBoii 011 MO)]l/Iq)I/lIII/lI)OBaHHbIX
NCKTHUHOB HA reneoﬁpamBaHne

Jns uccnenoBanyst ObLT B3ST PacTBOpP LIUTPYCOBO-

TO MeKTHHa ¢ MaccoBoi modneit 0,1 — 1 %. depmenTaTus-
HYI0 MOJU(UKAIMIO TIEKTHHA MPOBOIIIM B TEUCHHUE
20 muH npu Temneparype 45 °C ¢ Lelblo CHIDKEHUS CTe-
nieHn atepudukamy ¢ 68 % mo 38 % (mampHelIIee CHAU-
skerrie CO MPHUBOAWT K BBIIAACHUIO TIEKTHHA B OCAIOK).
60

Jlanee n3Mepsiin OTHOCHTENBHYIO BSI3KOCTb CBEKEIIPUTO-
TOBJIEHHBIX PAacCTBOPOB MOJM(HIMPOBAHHOTO MEKTHHA CO
crernenbto srepudukaniu 38 %.

IIpu xoHUEeHTpanmu nekTuHa B pacTtBope 0,1 —
0,5 % BS3KOCTH CUCTEMBI HE3HAUNTEIHHA M COCTABIISIET
22 — 30 [Ma*c (puc. 1), ¢ yBenn4yeHHEeM KOHICHTpPALUU
nektiHa oT 0,55 % no 0,7 % wHabmromaeTcst peskoe
BO3pacTanue BsizkocTH a0 52 Ila*c. dampHeiimiee yBe-
JMYEHUE MAacCOBOW [IONM TEKTHHA B pacTBOpE OT
0,75 % 1o 1,0 % npuBoIUT K 00pPa30BaHUIO XPYNKUX U
IIPOYHBIX IEEH.

T resico0pa3oBaHue
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Puc. 1. 3aBUCHMMOCTB BA3KOCTH PACTBOPA IMTPYCOBOr0 MEKTHHA OT MACCOBOI
10,11 MOoAU(HIHMPOBAHHBIX NeKTHHOBBIX BemecTs (IIB)

[Tpu >KCMO3MIIUK MCXOIHBIX PACTBOPOB C KOH-
nentpanueit 0,1 — 0,5 % nextuHa cBbIme 15 MuH npo-
UCXOJIMT UX PacciioeHre U 00pa30BaHUE PBIXJIBIX XKe-
JICHHBIX CTYCTKOB.

B nanpHeHnmx uccie0BaHNsIX UCTIONB30BAIH pa-
CTBOPBI NEKTHHA C NPOMEKYTOYHBIMH KOHICHTpPALHMU
(0,55 % — 0,7 %), pu KOTOPBIX HX PACCIOCHHE y)KE HE
MPOKCXOJINT, a reNic00pa30BaHKE elle OTCYTCTBYET.

Bansinus coJieif kanbuusi Ha rejieodpazoBaHue
HIIB. TenmeoOpa3oBaHWe HU3KOITEPUPHITPOBAHHBIX
MEKTHHOB MPOMCXOAUT KaK 10 MEeXaHW3My oOpa3OBaHHs
renell BhICOKOITEpH(HIMPOBAHHBIX MEKTHHOB, TaK U B
pe3ynbTate B3aMMOJEHCTBHSI ¢ MOHAMH TOJIMBAJICHTHBIX
METAJVIOB, HAIIPUMED, C HOHAMH KaJIbIIHSL.

Jnst poctmxeHuss 0o0pa3oBaHUs TPOCTPAHCT-
BEHHOW CTPYKTYPHI €ISl MaKpOMOJIEKYJIaMH MOJU(H-

IIIPOBAaHHOTO MEKTHHA B HCCIECIYyEMOM JHara3oHe
KOHLIEHTPALM W HU3KOH CTeneHblo ATepHduKaiuu
(38 %), u3yunsiu BIMSHUC COJICH KaJIbI[US Ha reyeod-
pa3oBaHue.

Ha nepBom aTarie onpenessui BIUsiHIE MacCOBOH
nomi uoHoB Ca”" Ha reneobpazoBanie MOIH(UIMPOBAH-
HOTO TeKTHHA (pHc. 2). Pe3ynbprarsl HccieJoBaHnii MoKa-
3BIBAIOT, YTO B JHMAIA30HE KOHIEHTparmii noos Ca’" ot
10-10”° 1o 48:10° /100 T mMHAMUYECKas BI3KOCT pact-
BOpOB Bo3pacTaer ¢ 65 mo 112 ITa*c. [Ipu xoHIEHTparm
VOHOB KaJIBLIUsI B MHTEpBAJIe 50107 1o 110-10° /100 T
pacTBopa MeKTHHa 00pa3yroTCsl IUIOTHBIE TelM. Bricokue
KOHIEHTpamy Kabiws (cbime 110-10° /100 r) BbI3EI-
BalOT 00pa30BaHME XPYIIKOTO Teisl C BHICOKOM CKIIOHHOC-
TBHIO K CUHEPE3HCY M, B UTOTe, K BBIIAJICHUIO TIEKTHHATA
KaJIBIHS B OCAJIOK.
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Puc. 2. Bausinue MaccoBoii 10/ HOHOB KAJbIHS HA JTUHAMUYECKYI0 BA3KOCTH PACTBOPOB
MOAUGUIIMPOBAHHOIO MEKTUHA
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Takum 00pa3oM, BBEIACHHE HOHOB KajblUsi B
kommyectBe oT 50 mo 110 mr wa 0,55 —0,8 r Mmogudu-
LUPOBAHHOTO HHU3KOMETOKCHJIMPOBAHHOTO TEKTHHA
MO3BOJISIET MOJTYyYaTh HPOYHBIC TEIEBBIE CTPYKTYPHI.

Crenyromuii atan — U3yueHue BIUSHUS PHPO-
JBI COJICH KaJbIMsI Ha rejico0pa3’oBaHUE MEKTHHOBBIX
BelecTB. VICnoap30Baan COMH KajablHs, IIHPOKO MPH-
MEHSIOIIAECS B MUIICBON MPOMBIIUICHHOCTH U UMEHO-

[IF€ CTAaTyC INHIICBBIX J00ABOK — XJOPHI KAaJbIIHS,
TIIFOKOHAT KaJbIHs, JAaKTaT Kaublus, ruapodocdar
KaJIbIHL.

C BBeJICHHUEM COJICH KaJbLUsI B PACTBOP LIUTPY-
coBoro mekTuHa (C3 32 %, 50 —110 Mr noHa KajbLUs
Ha 0,55 0,8 r mekTuHa), HAOMIOMAETCSI pa3sHOE TOBE-
JICHUE TICKTUHOBON CHUCTEMbI B 3aBUCHMOCTH OT IPH-
OBl BHOCUMOM COJIH pHC. 3.
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Puc. 3. 3aBHCHMMOCTB CHHEpEeTHYECKHUX CBOHCTB pacTBopoB IIB oT MaccoBoii 10/1M IEKTHHA B pacTBoOpe
M NPUPOABI coJIel KaTbIus

B npucyrerBun xsopucroro u ocdopHokucaoro
KaJIbIUsl B pacTBOpax MEKTHHA 00pa3yloTCs CIyCTKH, KO-
TOPBIC C TCUCHUEM BPECMCHU YIUIOTHAIOTCA, 4 KOJIMYCCTBO
BBIJICIISTIOIICHCS TUCTIGPCHOHHON Cpe/Tbl (BOIBI) YBEIHIH-
BacTCs O0OpPaTHO MPOMOPIMOHATIFHO KOHIICHTPAIIMH TICK-
THHOBBIX BEIIECTB. BBICBOOOXKIEHNE THCIIEPCHOHHON
Cpempbl, BEI3BAHHOE CHHEPE3HUCOM, CBS3AaHO C CAMOIIPOMU3-
BOJIGHBIM YMEHBIIICHHEM pa3Mepa TeJIeBOroO CrycrTka, o0-
pazoBanHoro HIIB n nonamu xanbuusi.

Kaxk BumHO M3 NaHHBIX MPUBEACHHBIX HA PHUC. 3,
Ha CHHEPETHYECKHI MpPOIeCC BIUSET HE TOJIBKO KOH-
LEHTpalMs TIEKTUHA B pacTBOpE, HO M NPHPOJa Coei
KaJbLiys. Ecmm IIpU KOHLEHTpAUWU NMEKTUHA B paCcTBO-
pe ot 0,1 % mo 0,5 %, He3aBUCUMO OT MPUPOJIBI COJIH,
BO BCEX CITydyasx 0o0Opas3yloTcs reieoOpasHbIe CTYCTKH,
TO TIPH TIOBHIIICHUN KOHIIGHTPAIUK ekTrHa 10 1 %, B
MIPUCYTCTBUY JIAKTaTa U TIIOKOHATA KaIbIUs, 00pasye-
TCSl TIPOYHBIA TeNlb, & B MPUCYTCTBHH XJIOPUCTOTO U
runpodocdara KaapIHUs OTHOPOAHBINA TeNb HE (HOPMH-
pyercs, cucTeMa IpoIoiKaeT 0CTaBaThCs ABYX(a3HOM
C YKPYITHCHBIMHU I'CJICBBIMU CT'YCTKAMM.

Takum 00pa3oMm, Ha MPOYHOCTH MOJUMUIMPO-
BAaHHOTO TEKTHHOBOTO Telisl BIMSIOT: MaccoBas OIS
MEKTHHOBBIX BEIIECTB U MOHOB KaJbLUS — JJIsI TelIe00-
pa3oBaHMsT HEOOXOIMMBIM YCIIOBHEM SIBIISETCS HalU-
yue 50 — 110 mr nonoB kanbnus Ha 0,55 —0,8 r mou-
¢ummposannoro HIIB; mpupona comu kampmus — ais
MTONTyYCHHS TeJIeH ¢ paBHOMEPHOU CTPYKTYPOI BO3MO-
JKHO WCTIOJNB30BaHUE TIIIOKOHATA W JIAKTAaTa KaJbIIWA,
WCIONB30BaHME XJopuAa W Tuapodocdara KaapOus
MIPUBOANT K 0Opa30BaHMIO T'eJIe00pa3HBIX CTYCTKOB.

Cnucok JuTepaTyphbl:

B orim4me oT BBICOKOITEpU(PUIIMPOBAHHBIX HHU-
3KO3TepUHUIIMPOBAHHBIC MCKTHHOBBIC BEIIECTBA MO-
TYT 1aBaTh TEPMOOOPATUMBIE Te€JIU, IPOCTPAHCTBEHHAS
CeTKa KOTOpPBIX 00pa3oBaHa HE TOJILKO BOJOPOJHBIMHU
CBS3SIMHU, HO ¥ BTOPUYHBIM B3aMMOJICHCTBHEM C KaTh-
OHaMU METAJLJIOB.

HccnenoBanre TepMOOOPATUMOCTH Teeil ¢ HU-
3KOATEPUGHUIIMPOBAHHBIM [IUTPYCOBBIM HEKTHHOM, a
TaK)Ke ATUX JKE Telieil ¢ JaKTaTOM M TIIIOKOHATOM Ka-
JBIMA MTOKA3aJI0, 9To mocie 10-MIHYTHOH 3KCIIO3UINN
renerd mpu 100 °C oHM TIepeXonsaT B pacIUIaBICHHOE
cocTosiHue, a nocie oxnaxaeHus 1o 20 °C reas Bocc-
TaHaBJIMBAET CBOIO CTPYKTYPY.

Takum o0Opa3oMm, remu MOAU(PHUIUPOBAHHOTO
MTEKTUHA SBISIOTCS TEPMOOOPATHMEIMH, YTO TTO3BOJISIET
HCIIOTH30BaTh UX MPAKTHYCCKH BO BCEX IMHIIECBBIX TEX-
HOJIOTHUSIX.

BriBoabl

YcTaHOBIEHB IapaMeTphl  rejeoOpa3oBaHus
MMEKTUH-KAJBIIMEBOTO KOMIUIEKCa TpH BHeceHUH OT 10
1o 130 Mr MOHOB KabLUsA Ha 1 I' MEKTHHA, YTO IO3BO-
nseT perynupoBath renmeodpazoBanme HIIB. Haubo-
JBIIAs Tereo0pasyIomas CliocCOOHOCTh HabIromaeTCs B
pactBopax nutpycoBbix HIIB ¢ maccoBoit noneit nek-
tiHa 0,55 - 1,0 %, mpu cootHomeHuu 50— 110 mr
MOHOB KajblMsl Ha | T MEKTHHA, YTO UMEET BaKHOE
NPaKTHYECKOE 3HAY€HHE B IPOM3BOJCTBE MHIIEBBIX
HPOJYKTOB.
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BusIBICHO CTUMYJIILIIO POCTY MPOOIOTHYHHUX KYJIBTYP B IPUCYTHO-
cTi TymMMiapa6bika (B koHIeHTparii 1%) i onirodgpykros3n (B KOHIIe-
HTpanii 2-3%). JlaHi npeOioTHKN MOKPANIyIOTh CHHEPETHYHI BJIAC-
THUBOCTI KUCJIOMOJIOYHHUX HPOAYKTIB, CIIPUSIOTH 3HIDKEHHIO X KHC-
JIOTHOCTI 1 301IBIIICHHIO BIATOYTPUMYIOUiil 3MaTHOCTI 3TYCTKY.
Karouosi ciioBa: rymiapa0ik, omirodgpykrosa, MOJOYHOKUCITI

AHoTtauis. Y npencrasieHii po6oTi nokazanuit Bruue ryM- || YK 57.083.1+57.082.13+ 576.8.095. 38
Mmiapa0Oika (Nexira, @panuis) i oniroppykrosu (Orafti®P9S5, beinb-
Tis) Ha picT 1 )KUTTE3AATHICTh 3aKBACOYHUX KYJIBTYP MOJIOYHOKHC-
mx Oakrepil i 6idinodakrepiit (Christian Hansen, [lanist), mo Bu-

KOPUCTOBYIOTBCA JIA BI/Ip06HI/IHTBa KHUCJIIOMOJIOYHHUX HpO,HyKTiB. FUNCTIONAL FIBER ON

EFFECT OF

VIABILITY OF
LACTIC ACID
BACTERIA AND
BIFIDOBACTERIA
DURING STORAGE

YIepIKUBAIOIIEH CTIOCOOHOCTH CTyCTKA.

AnHoTaunus. B mpexcraBienHoN paboTe MOKa3aHO BIMSHUE
rymmuapaduka (Nexira, ®@panims) u onurodppykrossl (Orafti®P95,
benbrust) Ha pocT M IKM3HECIIOCOOHOCTH 3aKBACOYHBIX KYJBTYD
MOJIOYHOKHCIIBIX Oakrepuit u oudunodakrepuii (Christian Hansen,
JlaHust), UCTIONIB3yEeMBIX JUIS MPOU3BOACTBA KHUCIOMOJIOYHBIX IIPO-
nyktoB. OOHapy»XeHa CTUMYJISIIHIO POCTa MPOOUOTHYECKUX KYJIb-
Typ B IPHUCYTCTBHU I'yMMHuapaOuka (B KoHUeHTpauuu 1%) u onu-
roppykro3sl (B KoHIeHTpauuu 2-3%). JlaHHbIe TPEeOHOTHKHN YITyd-
IIAIOT CHHEPETHYECKHE CBOICTBA KHCIOMOJIOYHBIX IPOIYKTOB,
CIOCOOCTBYIOT CHV)KCHUIO UX KHCIIOTHOCTH M YBEJIMYCHHIO BJIAro-

KiroueBbie c10Ba: rymMmuapabuk, oiaurodpykrosa, MOJIOU-
HOKHCIIbIC OaKkTepuu, OUpHI00aKTEepUH, KUIHECTIOCOOHOCTD
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Introduction

In the scientific literature concerning the prob-
lems of maintenance of a balance of normal microflora
and prevention of its violation, much attention is paid
to the probiotic microorganisms, which positively af-
fect human health [1]. Such microorganisms are main-
ly lactic acid bacteria and bifidobacteria. They improve
the balance of intestinal microbiota, inhibiting the
growth of undesirable microorganisms, reduce the risk
of bowel cancer, stimulate the host immune system,
help to reduce the level of serum cholesterol etc.

The problem statement

In recent years, a promising direction in medi-
cine and the food industry is development of products
and preparations containing prebiotics [2]. These die-
tary ingredients are not hydrolyzed by the enzymes of
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the upper gastrointestinal tract, get unchanged into the
large intestine and are selectively absorbed by the pro-
biotic microorganisms, stimulating their growth and
biological activity, thereby positively affecting the
composition of the normal microbiota. The most stud-
ied prebiotic is oligofructose (OF) — derivative of inu-
lin. It is a mixture of oligosaccharides consisting of
glucose and several fructose residues connected one to
the other by 8-(2-1) glycosidic bond. OF is widely used
in the treatment of diseases of different etiology [2].

Prebiotics, along with probiotics, are included
in the concept of biotherapy. They have been used suc-
cessfully in the treatment of both acute diseases of the
gastrointestinal tract (gastroenteritis caused by various
pathogenic and opportunistic microorganisms) and
chronic gastrointestinal disorders (gastritis, gastric ul-
cers, Crohn's disease, colitis, and others) [1].
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Scientific researches have shown that the prebi-
otic effect is a characteristic of many compounds [2].
List of substances having a prebiotic effect is constant-
ly updated. In this regard, gum arabic (GA) — the fiber
of acacia gum is of scientific interest. The molecule of
GA is a high molecular heteropolysaccharide (about
350 — 850 kDa), containing residues of galactose,
rhamnose, glucuronic acid and arabinose, up to 3%
protein, and minerals (such as potassium, calcium,
magnesium). Prebiotic properties of GA have been
shown in [3], but in Ukraine this prebiotic remains
insufficiently known.

The problem of today is the creation of so-
called symbiotic preparations containing both pro- and
prebiotics, as well as the production of functional foods
containing probiotics [2]. Therefore, the purpose of this
study was to investigate the influence of certain prebi-
otics — gum arabic and oligofructose — on the growth
and viability of the bacteria used for the production of
fermented products to determine the optimal combina-
tion "probiotic-prebiotic”, corresponding to the thera-
peutic requirements — the presence of 10’CFU/ml (g)
over the period of storage of a symbiotic product.

The object of the study were yogurts made with
starter DV S-cultures: Streptococcus salivarius subsp.
thermophilus,  Lactobacillus  acidophilus  and
Bifidobacterium animalis subsp. lactis (starter ABT-1)
and L. delbrueckii subsp. bulgaricus and S. salivarius
subsp. thermophilus (starter YC-X11) (Christian Han-
sen, Denmark). The subject of research was the viabil-
ity of the starter microorganisms, as well as some of
the physico-chemical properties of the test yoghurts.

Materials and methods

Preparation of dairy products.0,5 % fat milk
was used. Gum arabic (Fibregum, Nexira, France) and
oligofructose (Orafti®P95, Belgium) were studied as
prebiotics. The prebiotics were added in concentrations
of 1 %, 2 % and 3 %. Milk fermented without adding a
prebiotic was used as control. Mixtures were placed in
a sterile glass vial and heated according to protocol [4]
at 85 °C for 30 minutes, then were allowed to cool to a
temperature of 40 — 42 °C, followed by inoculating of
starter compositions (0,02 g/l). The vials were incubat-
ed at 37 ° C for 16 hours. After incubation, the yogurts
were stored at 4 °C for 21 days. Studies of the yogurts
were performed on the 1st, 7th, 14th and 21th day of
storage [4].

Microbiological studies. Samples of yoghurt in
an amount of 1 ml were placed in 9 ml sterile 0,85 %
solution of NaCl. Serial tenfold dilutions up to 10°
"were prepared. Then 1 ml of the dilutions10™— 107
was inoculated on the media: M-17 agar for detection
of Streptococcus salivarius subsp. thermophilus,
MRS — for detection of microorganisms of the genus
Lactobacillus, MRS with 0,05% cysteine — for
detectionof Bifidobacterium animalis subsp. lactis.
Plates were incubated at 37 °C for 72 hours, lactic acid
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bacteria—  under aerobic conditions and
bifidobacteria — under anaerobic conditions using an-
aerobic system GenBox (BioMerieux, France).

Determination of pH. Active acidity of yogurt
was determined using a pH meter "pH-150mA"
(Anteh, Belarus).

Titratable acidity was determined titrating 5 ml
of the sample solution with 0,1N NaOH, using phenol-
phthalein as an indicator according to State Standard
4343:2004.

Spontaneous syneresis. Syneresis index was de-
termined as the amount of the separated whey (ml) per
100 ml sample stored at 4 °C.

Induced syneresis (IS). The degree of syneresis
was determined by the filtration method [5]. For this
purpose, 100 ml of thoroughly mixed clot was placed
in a funnel with a paper filter, which was put into a
graduated cylinder. After 3 h, the volume ofseparated
whey was measured. The degree of syneresis was cal-
culated using the formula:

1S(%) = (%) X 100%, 0
where V1 is volume of whey after filtration,
V2 is an initial volume of yogurt.

Water holding capacity (WHC) was measured
by centrifuging a 10 g yoghurt sample at 4500 rpm for
30 min at 4° C. WHCwas calculated by the formula:

BBC(%) = (1 — %) X 100%, 2)
where W1 is the weight of the whey after cen-
trifugation,
W2 is the initial weight of the yogurt.

Statistical analysis. Statistical data processing
was performed using the software package "Statis-
tics 6,0" according to conventional techniques, the con-
fidence level was 95 %.

Results and discussion

Gum arabic is a food ingredient, widely used in
food and pharmaceutical industries [6]. It is of interest
of producers in view of its natural origin, on the one
hand, and the low cost, on the other hand. Due to its
functional properties, gum arabic is widely used as a
stabilizer of structure- and film-former, emulsifier and
a natural source of dietary fiber in the confectionery,
bakery, meat industry, in the production of flavorings
and beverages, as well as dairy products and ice cream.
In addition, scientific studies have shown prebiotic
properties of gum arabic: the carbohydrate stimulates
both indigenous normal human intestinal microbiota
and exogenous probiotic microorganisms, promoting
the improvement of their survival in functional foods.

The results of scientific researches indicate the
beneficial effects of oligofructose on the composition
of the intestinal microflora and microorganism [7-9].

On the other hand, according to available data,
in Ukraine gum arabic and oligofructose are still not
widely used as prebiotic additives for dairy products.
Therefore,it was interesting to investigate the influence
of the presence of these prebiotics in the milk on the
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