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Brisoant BOt

C HMIIH Ha PBIHKE CYXHX 3aB-

PaccmoTpenbie  (paKTOpbl MAPKETHHIOBOH CPe/Ibl
TNIPEJMPHATHIA Ha PHIHKE CYXHX 3aBTPAKOB MO3BOJHIHN ONpe-
JIeIUTH PHOPHTETHBIC HATIPARIICHHS PA3BHTHA JUTS OTEeCT-

TPaKOB — 5TO CPEJIHSSA IIMPOTA aCCOPTHMEHTA TIPH Cpe/THeit
1IeHe, a TaoKe CPE/IHSIS 1 BBILIIE CPEIHETO LINPOTa accopTH-
MEHTa MM HU3KOH 1ieHe. JlaHHbIe pesysbTaThl aHaTH3a Map-

&

BEHHBIX TPEMPHATHIT — TponsBomTeneil. Tak, yunTbmBas

it cpestbl B i TIO3BOTAT

COOTBETCTBYIONIME MPOrPAMMBI Pa3BHTHS, TIOBBICHTB YPO-

BHICOKTI YPOBCHE JIOATBHOCTH K OTCHCCTBEHHBIM TOBAPAM,

paborarh Hax CBOCH peryTaIH,
4 U CHIDKCHIA YIPO3bI KOHKYPEHLIHH CO CTOPOHBI 3apy0e-
SKHBIX TIDOM3BOJIHTCIICH — YCHTHBATH YPOBEH5 MAPKETHHIO-
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Amorauisi. Y po0oTi HaBeJIGHO PE3yJIbTATH JI0CITDKEHb BILTH-
BY coneii kaTbliro nparneyTBopeHHﬂ TIEKTHHOBIX peqanuu Mo~

10 aHIOHH CONel KaTIbLIkO ICTOTHO BILTMBAIOTH Ha m'pynypyaam—m
[IEKTHHOBO! CHCTEMH i MOKYTh 3HIDKYBATH XapaKTCPHCTHKH Mill-
HOCTI IpariiB, a KaTioH Ka/lbILito I03B0NS€ OTPHMYBATH Pi3HOMAHi-
i resiesi komnosuuii. Buecenns sia 10 10 130 mr ionis kasbuiio
Ha | T MOW(IKOBAHOTO NEKTHHY J103BOJIAE PEYIIOBATH HOTO Tex-
HOJIOriuHi ii ¥ TH X I
PISHHX XapyOBHX KOMIIOSHILiiA.

Kumouosi caosa: nexrunosi | PEUOBHHH, (epmenTaTnBHa
e et cTyninb cori KanbIito, apar-
JICYTBOPCHHSL.

A B padore Ppe3y/IbTaThl it
BIMAHHUSA IPHPO/IBI COJEH KalbLMs HA PACTBOPHMOCTH U resieo0pa-
30BAHNC MICKTHHOBBIX BCLICCTB, MOZIMBUIMPOBAHHBIX pactHress-
HOIl TIeK y YTO AHHOHBI coleit
Ka/lbLIs1 CYLIECTBEHHO BISIOT HA CTPYKTYPHPOBAHHE TIEKTHHOBOI
CHUCTEMBI M MOTYT CHHKaTh IPOYHOCTHBIC XapaKTEPUCTUKH Ielid, a

KaTHOH KaylbllHst TnonyyaTth TesieBbie
Komnosuiu. Buecerne ot 10 10 130 mr noHos kabuust Ha 11
0 TeKTHHA Pery;mpoBaTh ero Tex-

HOJIOTMYCCKHE CBOWCTBA M HCIONB30BATH JUIS MOJIE/IMPOBAHMS
PA3IHYHBIX TTHIIEBBIX KOMTIO3HIIHIA.

KioueBble €/10Ba: NEKTHHOBBIC BELIECTBA, (epmeHTa-
THBHAS cTernens comn
KaJIbLlHsl, reieo0pa3oBaHue.
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TEXHOMOTHii ero momyyenus. Msyde-
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Type JaHHbIC HE T OTBETHTH Ha MEKTHHOBBIX BEIIECTB  OCYIIECTBIIACTCS
BOTIPOC O HX Gnaroziaps 0GpaTHMOMY JICHCTBHIO B JKHBBIX CHCTEMAX

B PACTHTE/IBHOM CHIPEC M BIHSIOMMX HA H3MEHCHHE
THITA MIEKTHHA.
6HOX) ecKoif ()

KalHH TO3BOTHT TONY4YaTh TMEKTHHOBBIC BEIIECTBA C
Pa3HOii CTEMeHbIO STePHUKALIM U PEryIMpoBaTh P
TEXHOTOTHUECKHX TMPOIECCOB B KOHCEPBHOI M MHuIle-
BOil OTPACIH JUIA TIONYYCHHS MPOIYKTOB C H3MCHEH-
HbIMH yHKIOHATbHBIMH CBOfiCTBAMH [1-2].

C TEKTHHBL K
KHMH KOIUIOMIHBIMH CHCTEMaMH — renieoGpasoBaress-
MH, CTAaGHIIH3aTOPAMH, 3aryCTHTEIAMH, BIATOYICPKH-
BAIONIMMH  AreHTAMH, OCBCTITHTEISIMH, BELICCTBAMIL,
o0neryaounMi (GpHIbTPOBAHHE H CPEACTBOM [UISl Kall-
CY/IMPOBAHHA, 3aPETHCTPHPOBAHBI B KAYCCTBE IIHIIC-
Boii 0GaBky E440 [3-5].

B HacTOAIIEE BPEMS aKTYabHbIM HATPABICHH-
€M SABIAETCS M3MEHEHHE CBOWCTB MEKTHHOBBIX Be-
IIECTB  MUIOIOOBONIHOTO  CHIPhS  MEKTONHTHUECKHMI
(epMEHTAMU PACTHTEIBHOI TKAHH C LIETbIO MOTyte-
HHS THIPOKOJUIOH/IA HATIPABJICHHOTO CHCTBHS.

CHCTEMATH3UPYS ONBIT ABTOPOB, 3aHMMABIINX-
cs npobiemMaMu  refieo0pa3oBaHis MEKTHHOBBIX Be-
LIECTB ¢ HU3KOH CTENEHBIO dTepuduKalum, cieyer
BBUICJHTD CIIEJYIONHE OCHOBHBIC (JaKTOPbI, BIHSAIO-
IIHe Ha MPOYHOCTH Tejieil, MOTYUEHHBIX H3 HH3KOME-
TOKCHIMPOBAHHBIX IICKTHHOBBIX BELICCTB: TNPHPOIA
COJH KallbIIHisl, KOTOPYIO BBOJAT B CMECh MPH TOTOTO-
BKC K T Tek-
THHOBBIX BEIIECTB B CMECH M MAaccoBOE COOTHOMICHHE
nonos Ca’" u nextuna. CBesieHHil 0 BAHAHMH TPHPO-

(epmenTa NeKTHHMETHIICTEpaskl [6].

XapaKTepHBIM Ul PaCTBOPHMBIX TIEKTHHOB,
CBOIICTBOM TAK)KE SIBISICTCS CIOCOGHOCTH MX BOIHBIX
PAcTBOPOB K 0OPA30BAHMIO MPOYHBIX Teeil, 4TO CBA-
3aHO ¢ i . Pact b,
BA3KOCTh TEKTHHOBBIX BEWIECTB, CKOPOCTH Teieobpa-
30BAHHA 3BHCAT OT IUIOTHOCTH 3apsa HA HX MaKpo-
MoJTeKy Tax. ITOMy TPOIEcCy CrocoOCTRYET MpHCyTe-
TBHE B PACTBOPAX HH3KOMOJCKYJSPHBIX YIIEBOJIOB,
OpraHMYeCKHX KHCIIOT, HEOPraHHUYECKHX COseil GroBa-
JICHTHBIX METAILIOB [7].

Hawmu nokasauo, uto nepeHeceHue Gnoxumme-
CKHMX NPOLECCOB, MPOHCXOMIALMX B KUBOH PaCTHTENb-
HOil  KJeTKe, Ha peryaupyembiii  naGopaTtopHo-
IIPOMBIIUICHHBIH YPOBCH [03BOISET NOIy4aTh pas-
HbIE THITBI ACCOLMHPOBAHHBIX MAKPOMOJIEKYJI EKTHHA
C LIEHHBIM KOMILIEKCOM (PH3HKO-XHMHYECKHX CBOHCTB,

KOTOpBIE HALLIH B
M MUIIEBOH MPOMBIILICHHOCTH [8].
B rommbl ocoboe
ZIYKTaM, HMe-

JOLIHM TYCTYIO BA3KYHO KOHCHCTEHIIHMIO (TOMaTHbIe, OBO-
IIHbIE, (PYKTOBBIC COYCHI), KOTOAss OCTHIACTCS YBEITH-
YeHHEM KOHUCHTDALMH CYXMX BEIIECTB — YBapHBAHHEM
WK 106aBIeHHeM caxapa (TIOBHIUTO, JUKeMb, skere). Ta-
KylO K€ KOHCHCTCHIIMIO MOXKHO TOMYUHTh, HCTIONb3Ys
HUIKOSTEPUUIMPOBAHHBIC  TICKTHHOBbIC  BOIICCTBA
(HIIB), renieoGpasoBanne KOTOPBIX HE 3aBHCHT OT aKTHB-
HOIi KHCIIOTHOCTH M MACCOBOJH JIOJIH caxapa, BHOCHMOTO
TONBKO JUISl YJIYUIICHHS OPraHOJICHTHYCCKUX CBOHCTB
npozykra. CeGecToMMOCTh TAKMX HPOJYKTOB PE3KO BO3-
pacraer, |a|< xak HIIB B 1,5 pasa CTOST JIOPOIKE, YEM Bbl-

Abi W KOHICHTPALILI HOHOB METAIIOB Ha CTPYKTYP.
rexnei TEKTHHO-
BBIX BEIIECTB C HCIONb30BAHHEM PACTHTENBHBIX MEeK-
TunvernmacTepas (ITM?) BechMa OrpaHmyeHEL.

0630p amTeparyput

VHUKaTbHBIE (U3HKO-XMMHUECKHE M TIOTPEOH-
TeNbCKHE CBOfCTBA TMeKTHHa TPeOyloT paspaboTkn
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HHEe (DH3MKO-XMMHYCCKHMX CBOFICTB TEKTMHOBBIX Be-
IIECTB MO3BOJIMT 3HAYNTEILHO PACIIMPHTE 00J1acTh HX
MPaKTHYECKOTO MCMONb30BaHus. M3BecTHbIC B IHTEpa-
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SIBNAACH AKTHBHBIMH TAMH pacTHTe-

COKO! nekTHHOBbIE Berectsa (BIIB)
H X B TEXHOIOTHH niedeGHo-
NpOHIAKTHYECKOTO HasHaYeHHs [9].

CymecTByioT Tpu criocoba Moaupukaunn BIIB
B HIIB: KHCIOTHBIH, IIETOYHOI M ()epMEeHTATHBHBII.
JIns KHCTIOTHOro crioco0a XapakTepHa HH3Kas CKO-
POCTh TIporecca JeITEPH(UKAIMT, YTO MPHBOIMT K

JbHOI  GHOCEpBI, NEKTHHOBbIE BEIIECTBA HIPAIOT

postb B OpT KIETOK B BHJIE
NPOCTPAHCTBEHHO-CTPYKTYPHPOBAHHOTO TIPOTONEKTH-
Ha MEXK/IETOYHOTO BENIECTBA, HEPACTBOPHMOTO B BOJIe
M PacTBOPHMBIX TIEKTHHOBBIX BEIECTB, KOTOPHIE JOKa-
JIH3YIOTCA B KJIETOYHOM COKe. [IpoTonekTHH npencta-

aunn 1 NEKTHHOBBIX Be-
IIeCTB, 0COGEHHO MpH Harpesanmu. IIpenMyniecTBoM
IIEOYHOTO CTocoGa ABIACTCA BBICOKAs CKOPOCTh H
HHU3Kas TeMrepaTypa npouecca jiesrepuduraiun, uro
3HAYHTETBHO CHIDKACT JICTPAIalliio MaKPOMOTEKYIThI
nekTiHa. DePMEHTATHBHBII CMOCOG MO CKOPOCTH 18-
TePUPUKAUMK HE YCTYNACT IICIOUHOMY, MPH ITOM HE

BJIACT 110 CBOCH CTPYKTYpE, B
KalbIMCBYIO COMb  MCKTOBOH  KHCIOTHI  (momi-D-
TaNaKTYpOHOBOIH). PACTBOPHMBIC NICKTHHOBBIC BElIEC-
TBA, KOTOPBIC MIPAIOT BAKHYIO POib B MeTabonn3ve
pactenuii, mnpesctaBnsioT coboit  makpouernn  D-
rajakTypoHaToB ¢ Onokamu  D-ramakrossl, L-
apabuio3el, L-pamuo3bl, D-keunossr u jp. YacTs kap-
GOKCHJIOB M TMJPOKCHIIOB NEKTHHOBBIX KHCIIOT dTEpH-

Crenens ¢ (CD) ~ nepe-
MCHHasl BEIYHHA, CBA3AHHAN C [EPHOJIOM PasBHTHS
pactutenbHoii cuctembl. Ipouece stepudukaumn 1

XapuoBa HayKa i TeXHOJIOTist 19

T MOJICKYJIAPHOI MaCChI.

Panee ObLIO 10KA3aHO, YTO HCIOIL30BAHKE (e-
PMEHTATHBHOIO CIIOCO0A, MO3BOIACT LICICHANPABICH-
HO MOIM(MIMPOBATH IEKTHHOBBIE BEIIECTBA PACTHTE-
JIHOTO ChIpbs [10].

Huke npUBOSTCS aHHble MCCIEN0BAHUH BITH-
SIHUSI MAcCOBOH JIOMM B PAacTBOPE NEKTHHOBBIX Be-
IIECTB, HOHOB KATBIMS, MPHPOMbI COMCH Kambuus i
TeMIepaTypsl Ha renco6pasoBaHHE NEKTHHOBBIX Be-
IIECTB MOM(UIMPOBAHHBIX PACTHTENLHOI NIEKTHHME-
THIIDCTEPA30ii.
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Cnoco6 MOIMMHMKALMH TEKTHHOBBIX BEIIECTB
pacturenbHoii IIMD onmcan Hamu B pabote [10].

Jlaniee H3MEPAITH OTHOCHTE/BHYIO BA3KOCTH CBEHKCIPHIO-
i) 0 MeKTHHA CO

38 %.

i nom
NEeKTHHOB Ha reeodpasoBanue

Jlnst mecneioBamst ObLT B3SIT PACTBOP HHTPYCOBO-
1O NeKTHHa ¢ MaccoBoii s1oneii 0,1 — 1 %, depmenTaTHB-
HYIO ICKTHHA B TCUCHHC
20 mun nipu Temneparype 45 °C ¢ UEIIbIo CHIKEHHS CTe-
nenu srepuduratmn ¢ 68 % 10 38 % (nanbheiimee cru-
skenne CD NPUBOJMT K BBINAJICHHIO NEKTHHA B 0CAJIOK).

Tlpu KkoHueHTpalmyu nekTuHa B pactsope 0,1 —
0.5 % BAI3KOCTH CHCTEMbI HE3HAYMTETbHA H COCTABIACT
22— 30 ITa*c (puc. 1), ¢ yBenHYeHHeM KOHLEHTPALHK
nextiaa ot 0,55 % no 0,7 % nabmomaetcst peskoe
BO3pacTanue BAskocTH J0 52 Ila*c. [lanbueiimee yBe-
JIMYEHHE MAacCOBOH JOMM TIEKTHHA B PacTBOpe OT
0,75 % 10 1,0 % npuBozmT K 06pa30BAHMIO XPYTKHX H
MPOYHBIX Tesiei.

60

reneoGpasoBanie
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Puc. 1. 3aBHCHMOCTD BSI3KOCTH PACTBOPA HTPYCOBOr0 NEKTHHA OT MACCOBOI
1011 MOAH(HIMPOBAHHBIX NeKTHHOBBIX BemecTs (I1B)

TIpy 5KCTO3MLMK HCXOHBIX PACTBOPOB € KOH-
uentparmeii 0,1 — 0,5 % nekTuna cBbime 15 MuH mpo-
MCXO/IT MX PacclioeHHe W 00pasoBaHHe PHIXIBIX Ke-
TICHHBIX CTyCTKOB.

B -

pa-
CTBOPBI TIEKTHHA C MPOMEIKYTOUHBIMH KOHIICHTPAIAMH
(0,55 %— 0,7 %), TpH KOTOPBIX X PacCIIOCHHE yke HE
TPOMCXO/IHT, & Te/IcOOPA3OBAHKE CIIIE OTCYTCTBYCT.

Bansinusi coteii Kaabuusi Ha resieodpasoBanne
HIIB. T

IMPOBAHHOTO MEKTHHA B HCCIEIYeMOM [HMANa3oHe
KOHUCHTPAIMii M HH3KOH CTENeHpio STepHdHKaImi
(38 %), u3yuman BIHSHHE COJeil KalbIHs HA reneod-
pasoBanme.

Ha niepBom dTarie onpesiessi BIHAHIE MACCOBOH
o Hoor Ca®™ Ha reneobpasoBanie MOTH(HIMPORAH-
HOTO TieKTHH (prC. 2). PesymbTaTs! HeenenoBanmii moKa-
3IBAIOT, UTO B JMANA30HE KOHUEHTpawwii Howor Ca’ ot
10-10° 10 48-10° 1/100  jwHaMiHecKas BA3KOCTb Pact-

TEKTHHOB MPOMCXOJIMT KaK 10 MEXaHH3My OOpasoBaHus
Telneil BLICOKOITEPH(HIMPOBAHHBIX TIEKTHHOB, TaK U B
it C HoHaMH
MCTAILIOB, HANPHMEP, ¢ HOHAMH KaITbIIHA.
Jns jpoctukenns  oGpasoBaHuMs MPOCTPAHCT-
BEHHOIi CTPYKTYPBI [e/Isi MAKPOMOJICKY/IAMH MOTH(H-

BOPOB BO3 ¢ 65 10 112 Ta*c. Tpy KonmerTpaumm
HoHOB Kaubiusl B MTepBasie 50-10° 0 110-10° r/100
pacTBOpa NEKTHHA 00Pa3syloTCs MIOTHBIC reu. Bricokne
KOHUEHTPALMH KalbLHs (CBBIIIE 110-10° /100 T) BBI3bI-
BAlOT 0GPA30BAHKE XPYIIKOIO TE/Isl C BBICOKOI CKIOHHOC-
TBIO K W, B HTOTE, K NIeKTHHATA
KaltbIs B 0CAZIOK.
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Puc. 2. Bausinue MaccoBoii 10,11 HOHOB KaJbIHsl HA IHHAMHYECKYIO BSI3KOCTh PACTBOPOB
MOTHPHIHPOBAHHOTO MEKTHHA
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Takum 00pa3’oM, BBCICHHC MOHOB KalbLs B
komuuectse ot 50 1o 110 mr wa 0,55 -0,8 r mogudu-
0 HU3KOM ‘0 NeKTHHA

T103BOJIACT TOJIy4aTh IIPOYHBIC IE/ICBBIC CTPYKTYPBL.
Criestyrontuii oTarn — u3ydeHne BIHSHUS TPHPO-
JIBI coneii KaJbIHs Ha TeeodpasoBaHie MEeKTHHOBBIX
BemecTs. MComb30Bamu CoMmi KanbIus, MHPOKO TPH-
MEHSIONNECS B MHIIEBOH NPOMBIILIEHHOCTH H HMEI0-
1

IME CTATYC NMIICBBIX 00ABOK — XJIOPHJ KallbLiis,
[JIIOKOHAT Kallblusl, JAKTAT Kajiblws, rujpodocdar
KaJlbLis.

C BBejieHHEM COJIei KallbLMsi B PACTBOP LHTPY-
coBoro nektuna (CD 32 %, 50 ~110 Mr HoHa Kablus
na 0,55 0,8 T mekTiHa), HAGMOAETCA pasHOE IOBe-
JIeHHE TIEKTHHOBOIi CHCTEMBI B 3aBHCHMOCTH OT TpH-
POJIbI BHOCHMOii comu puc. 3.
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Puc. 3. 3aBHCHMOCTH CHHEPeTHYECKHX cBOiicTB pacTBopos I1B
0T MAccoBOi 10/1H MIEKTHHA B PACTBOPE H MPHPOIbI COeli KATbIHs

B npucyrcteun " 0
Ka/lbI¥isl B PACTBOPAX TIEKTHHA 0OPA3YIOTCSI CIYCTKH, KO-
TOpBIE C TCUCHHEM BPEMCHH YIUIOTHSIOTCS, @ KOJHYECTBO
BRUIETAONICHCH JHCTIEPCHOHHOM CPEtbI (BOIbI) YBEIHN-
BaeTCsi OOPATHO NPONOPHHOHATLHO KOHLCHTPAIMH TIEK-
TUHOBBIX BELICCTB. BbICBOGOKICHHE  IHCTIEPCHOHHO
Cpe/ibl, BBI3BAHHOE CHHEPE3HCOM, CBSA3AHO C CAMOIPOM3-
BOJILHBIM YMCHBLICHHEM Pa3Mepa [elICBOrO CrycTka, 00-
pasoBarHoro HITB 1 MOHaMM KaJlbLIvst.

xnopuma u ruapodocdara Kambims
TIPHBOINT K 0OPA30BAHMIO TEICOOPA3HBIX CryCTKOB.

B oTmume 0T BRICOKOITEPH(HIMPOBAHHBIX Hi-
3KOITEPHHIMPOBARKEIC TICKTHHOBHIC BEIICCTBA MO-
TYT JIaBaTh TEPMOOOPATHMBIE T'EJTH, POCTPAHCTBEHHAS
CeTKa KOTOPBIX 06Pa3oBaHa HE TOJBKO BOJOPOAHBIMI
CBSI3SIMH, HO M BTOPUYHBIM B3aHMOJICHCTBHEM C KaTH-
OHAMH METAIUIOB.

HceneioBanne TepMooOpaTUMOCTH Telieii ¢ Hu-

Kak BUJIHO U3 JaHHBIX Ha pHc. 3,
Ha CHHEPETHYECKHI MPOLECC BIHMAET HE TOJNLKO KOH-
LEHTPALMS NIEKTHHA B PACTBOPE, HO M NPHPOJA COMeii
Kautbls. ECIM NpH KOHLEHTPALMK NIEKTHHA B PAaCTBO-
pe ot 0,1 % 10 0,5 %, He3aBHCHMO OT MPHPOBI COJIH,

LUTPYCOBBIM IICKTHHOM, a
TAKKE THX JKE relleil ¢ JIAKTATOM M IJIIOKOHATOM Ka-
JIbLHS [0Ka3a710, 4To nocie 10-MunyTHOI SKCrosnimumn
reneii npu 100 °C oHM nepexoisT B pacriaBieHHOE
cocTostHie, a nociae oxmaxaenus 10 20 °C remb Bocc-

BO BCEX CIydasx oop T CrycTKH,
TO MPH NOBBINIEHHH KOHUEHTPAUH NeKkTHHa 10 1 %, B
NPHCYTCTBHH JTAKTaTa H IIIOKOHATA Ka/IbIlHsA, 06pasye-
TCA MPOUHBIA Teb, @ B MPHCYTCTBHH XJIOPHCTOrO |
rupohocdaTa KabLIA OAHOPOAHBIIE reih He hopMH-
PyeTCA, CHCTEMa MPOJOIKACT OCTABAThCA ABYX (ha3Hoit
C YKPYIHEHBIMH IeJIeBBIMH CTYCTKaMH.

Takum 00pa3zom, Ha MPOYHOCTH MOAMPHIIPO-
BAHHOIO TEKTHHOBOTO TeJisi BIMAIOT: MACCOBAs OIS
TMCKTHHOBBIX BEUICCTB U HOHOB KaJIbLIMs — JUISl Fe1e00-
P ABJIACTCA HAJH-
uue 50 — 110 Mr nonos kanbims Ha 0,55 —0,8 r moau-
(unmposannoro HIIB; npupoja coiu Kaibuus — s
TIO/IyHCHUS T ¢ PABHOMEPHOI CTPYKTYPOii BO3MO-
KHO HCIIO/IB30BAHHME IIIOKOHATA M JIAKTATA KAlbIHs,

CuHCoK JIHTepaTypbi:

CBOIO CTPYKTYPY.

TakuM 00pasoM, remn MOAMGHIMPOBAHHOTO
TIeKTHHA p PATHMBIMH, 4TO T
HCTIONB30BATh HX MPAKTHUCCKH BO BCEX ITHIIEBBIX TeX-
HOJOTHSIX.

BbiBOBI
b TIapaMeTpeI T ek~
TH 0 pr or 10 mo

130 Mr voHOB KablMs Ha | T MEKTHHA, YTO MO3BOIACT
PperyampoBath T
T

p B PacTBo-
pax umtpycoBbix HIIB ¢ MaccoBoit noneit mektiua 0,55 —
1,0 %, npu cooTromernn 50 — 110 Mr HOHOB KasTbLus Ha
1 T NeKTHHa, UTO HMEET BaKHOE NPAKTHUECKOE 3HAYCHHE
B [IPOM3BOJICTBE THIIEBBIX MPO/IYKTOB.

1. F ional food product devel /1. Smith, E. Charter. —2010. — Wiley-Blackwell: Oxford. — 528 p.
2. Tomy6es B.H. Ilexrun: xumus, TexHonorus, npumenenne / H.B. Fomy6es, H.IT. lllenyxusa.— M.: U3x. ATH

Pd, 1995.-373 c.
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HO-MPAKTHUECKOiT

AmoTauis. Y npeicTaiichiii po6oTi nokasannuii BILIMB rym-
wiapaGika (Nexira, dpanuin) i onirodpykrosn (Orafti®P93, Bes-
Tisi) Ha picT i KUTTE3ATHICTH 3aKBACOUHUX KYJIBTYP MOJIOYHOKHC-
amx Gakrepiii i GidinoGakrepiii (Christian Hansen, Tauis), wo su-
KOPHCTOBYIOTbCSL JUIsi BUPOGHMIITBA KUCIOMOIOYHUX HPOJYKTIB.
BusiBleHO CTHMYJIALIIO POCTY NPOGIOTHYHUX KyJILTYP B HPHCYTHO-
cri rymmiapaGika (B konuenTpauii 1%) i onirodppykrosu (B koHIe-
urpauii 2-3%). Jlani npe6ioTHKH MOKpauLyloTh CHHEPETHYHI BIac-
THBOCT KHCIIOMOJIOYHHX MPOAYKTIB, CIPHSIOTH 3HHKEHHIO 1X KHC-
JIOTHOCTI i 301IBIICHHIO BIArOyTPUMYIOUiii 31aTHOCTI 3TYCTKY.

Karo4oBi c10Ba: rymiapadik, oniropykrosa, MOJIOYHOKHCI

©Oakrepii, Gibinobakrepii, KuTTEIAATHICTH

A . B npen it paGore BIHAHHE
rymmuapatuka (Nexira, ®panims) n onmurodpykrossr (Orafti®P9s,
Benbrus) Ha POCT W JKH3HECTIOCOGHOCTh 3aKBACOUHBIX KyTBTY]

GakTepmuii u € tepuii (Christian Hansen,
Jlanus), X JUIs Ba Tipo-
JykToB. OGHapy/KeHa CTHMYJHLMIO POCTa NPOOHOTHUCCKHX KyJTb-
TYp B HpHCYTCTBUN rymMuapaGuka (B KouueHTpawin 1%) u on-
rodpyKTO3b1 (B KOHICHTpaIH 2-3%). JlanHBIe MPEOHOTHKN yTyH-
W@IOT CHHEpETHUECKHE CBOMCTBA KMCIOMOIOUHBIX TPOZTYKTOB,
CII0COGCTBYIOT CHIKCHUIO HX KHCIOTHOCTH M YBE/MUCHHIO BJIArO-
Y/ACpKHUBAIOLICH CIOCOGHOCTH CrycTKa.
Kinouesbie ci10Ba: ryMmmuapaGui, oiuropykrosa, Mojiou-

B2u Y1/~ Va: PULl Baml'V, 2014. - C. 211 -214.
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Scientific researches have shown that the prebi-  bacteria — under aerobic conditions and
otic effect is a characteristic of many ds[2].  bifidot ia — under bic conditions using an-

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), i residues of gal
th ic acid and arabi 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 DVS-cultures: Streptococcus salivarius subsp.

il Laciobacill idonhil 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

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%, )
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 - 1) x 100%, o)
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" ding to conventional i the con-
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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-
1y 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

XapuoBa Hayka i TeXHOJIOTis 22

the upper intestinal tract, get 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 B-(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

intestinal tract ( itis caused by various
pathogenic and opportunistic microorganisms) and
chronic gastrointestinal disorders (gastritis, gastric ul-
cers, Crohn's disease, colitis, and others) [1].

429)%2014

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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fidence level was 95 %.

Results and

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 probiotic mi i i
the improvement of their survival in functional foods.
The results of scientific researches indicate the
t ial effects of oli; on the iti
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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