Haqubze cmams U 3amMemxu

A. K. TAHBIFAEBA, C. M. TA’KHBFAEBA, K. 5. MYCABEKOB
PET'YJIMPOBAHUE MPOYHOCTU CTY/JIHE HA OCHOBE ATAPA

Beeagenue. Illupoko n3BecTHA CIMOCOOHOCTD
OHONOTMMEPOB K 00PA30BAHUIO YCTOWYHBEIX CTY-
HEW, KOTOPBIE MOT'YT CIIVKHUTb OCHOBOM IHILEBBIX
MPOXYKTOB, OOraThix GEIKAMH KOPMOB B YKHBOTHO-
BOJCTBE, PA3TUYHBIX (POPM JICKAPCTBCHHBIX BEIICCTB
u t.4. [1-3]. Haubosee ueHHBIM C 3TOH TOYKH 3pe-
HH SBISICTCS arap, KOTOPBIH OTIHYIaeTcs ObICTPO-
TOU CTPYKTYPUPOBAHHUSI U BBICOKOM MPOYHOCTBIO, UTO
00yCOBNHBACT €ro MPUMEHCHUE MPH MONYYCHUN
KOHAWTEPCKUX maaenuil [4]. Ansa ynyqimeHus BKy-
COBBIX IOKA3aTEICH B CTYAHU MOTUMEPOB BBOIAT
pasnuyHbIC 100aBKH, OCOOCHHO MPEATIOUTHTEIbHEI
B 3TOM Ka4yecTBe ()PYKTOBBIC CMECH U COKH, KOTO-
PHIC XapaKTEPU3YIOTCA OTCYTCTBHEM HOOOUHBIX BO3-
JCUCTBUI HA OpraHu3M. B 3Toi CBsA3U OCOOCHHBIH
HHTEpEC MPEACTABILIIOT OaXUeBBIC KYAbTYPHL, Oora-
THIC BUTAMHHAMH U UMCIOIIHIE OTHOCUTEITEHO HEBbI-
COKYIO CTOMMOCTH [5]. B mureparype mano ceexe-
HUH 00 uX PU3NKO-XUMUHU U NPAKTUYICCKU HET UH-
dopManuu 00 HX CTPYKTYPOOOPA3VIOMHUX CBOM-
ctBax. Llenp HacTOsAILEro necneJ0BaHHUS — N3YICHUE
BIHSHHS ABIHHOH MSKOTH Ha CTPYKTYpooOpas3osa-
HHE arapa.

IKCHEePHUMEHTAJILHAS YaCTh

B nccncnoBaHmuax MCNOIR30BATH MTUIICBOH arap,
I'OCT E 406 (Poccus).

MSKOTh 3UMHHX COPTOB ABIHB NICPEC UCTIOTB30-
BAHUCM OTACIISLTH OT CCPALICBUHBI M KOPKH, 3aTCM
MICPCMCIITUBAITH 0 MTOTYICHUS OXHOPOIHOU MACCHI.
XuMHYICCKUH COCTaB W DHCPTCTHUCCKAS LICHHOCTD
JBIHU, OMPCICICHHBIC IO METOAUKE [6], mpeacTas-
JICHBI B TaOIHIIC.

XumMuadeckdii cocTaB JAbIHA

XUMHUYECKHH COCTaB

Bona 82.6
3ona 0.4
Kupnt 0,1
VreBoasl 16,5
benxu 0,4

DHepreTryeckas MEHHOCTh, Kkain/100r

OmnpenencHue MPOYHOCTH CTYTHCH TMPOBOAUIH
Ha pudope Betinepa-PeOunaepa MeTomoM TaHTCH-
UHAIBHO cMemaemon miactudku [7]. CyImHOCT

METOJa 3aKIIOYACTCS B U3MEPCHHM YCHIINA, HeE-
00X0JUMOro 71 CABUTA MIIACTUHKU, TOTPYKCHHOU
B CTPYKTYpHpHUPYEMYIO cucteMy. HanpsxeHue cisu-
ra P_BBMHCIAIOT MO PACTAKEHUIO MPEABAPHTEND-
HOTO MMPOKATUOPOBAHHBIN ITPYKHUHBI U COOTBETCTBY-
IOLIEMY 3TOMY pacTsukeHHro veunnio F mo ypasae-
auro P = F/2S, rae S — GokoBas moBepXHOCTD
MJIACTHHBI.

Bs3kocTh pacTBOPOB arapa onpeaensiy ¢ IoMO-
MBI BUCKO3UMETpa Y OENIoae, TOYHOCTh OIpe-
JCTICHUS IPUBCICHHON BI3KOCTH cocTaBmseT + 1 %.
B uccnenoBaHMAX perHCTPUPOBATIH BpEeMs UCTEUC-
HUS PACTBOPHUTEI — BOJABL, PACTBOpA arapa H €ro
cmecett ¢ qpyrumu peareHTamu. [IpruBenenHyT0 BA3-
KOCTb OTPEACISIN [0 OTHOLICHHIO YACTbHOM BSI3-
KOCTH K KOHIICHTPAIlUH MOTUMEPA B UCCICAYEMOU
cucreme N = nyﬂ/ C, rae C — KOHLUCHTpALUS TOIH-
Mepa B r/an, a M= N~ 1. OTHOCHTEIBHAS BSI3-
KOCTb 1__, B CBOIO OYEPEAb, ONMPEACAACTCA Kak
M., = T/ T, TAE T ¥ T, — BPEMs HCTCUCHH A PACTBOPa
MoAMMEpPa ¥ BoJbl, ¢. Buckoznmerpuueckue uccie-
JOBAHUS MPOBOJUIH B TEPMOCTATE MPH TEMIIEPATY -
pe 25°C, mpu 3TOM BpeMst HCTCUCHHUS BOIbI COCTAB-
110 96 c.

Pe3yabTaThl H HX 00CyKAEHHE

B cpaBHeHuu ¢ aApyruMu OHOMOIMMEPaMU arap
obnagaeTt GONBIIOH CTPYKTYPOOOPa3yIOLISH Crioco0-
HOCThIO [4]. Kak BuaHO U3 puc. 1, ero kpuruacckas
KOHIICHTpalus cTpykTypoodpaszosanus (KKC) co-
crasnger 0,75 r/100 M, B TO BpeMsI Kak V JKEIaTH-
HAa, HAMPUMED, 3Ta BemuurHa coctasisiet 1 r/100m.
Beenenue B pacTBop arapa ABIHHOH MSKOTH, HE-
cxonbko cHrkaer ero KKC, 1o ectp yBenuuuBaer
ero u 0e3 TOro BBICOKYIO MPOYHOCTh. [l cpaBHe-
HUSI OTMETHM, YTO BBCACHHC JBIHHON MSKOTH B pa-
CTBOP JKENATHHA 3HAYUTEIBHO CHHUXKACT MPOYHOCTb
cro cryaHe [8].

Arap SBISCTCS MPUPOIHBIM MOJUCAXAPUIOM,
WMCIONINM B PA3JUYHBIX COOTHOIICHUSX (PYHK-
HHUOHATBHEIC TPVIINB YILICBOAHOTO Xapakrepa
(-~CH,OH), xapboxcunbnpic rpynnsl (-COOH ) u
cyaedorpynmst (-SOH ) [9]. B apinsax Taxxe oc-
HOBHBIMH KOMIIOHCHTAMU SIBJISIFOTCSL YT JICBOIbI
(rabn.). CragocTs MIOMOB OOECIICUHMBACTCH caxa-
pamMu — caxapo3oi, rIIK030d U GpyKTo30H [5],
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Puc. 1. Kpussie crpyktypupoBanus arapa (1)
U cMecH arap-JibIHHast MSKOTh (2)
MPU UX MacCcOBOM COOTHOIIEHHH 1:1

T
10 15

CY%,arap

MpHYEM HA OO0 caxapo3sl mpuxoaurtcs 60-70%
BCEX CaxapoB AbIHU. POk eMEHTHPYIOIUX BELle-
CTB BBITTOTHSIOT MOJUCAXAPHIBI — ICKTHHBI U TEMU-
LCTUTFON032, KOTOPBIC CKIICHBAIOT KICTOMHBIC OOONOUKH.

[lexTrHEl MpeAcTaBIAIOT COOOH NOTHMED TajIaK-
TYPOHOBOU KHCIIOTHL, B KOTOPOM YacTh KapOOKCHIIb-
HBIX TPYII METOKCHIHpoBaHa. CYIIECTBYET TAKKe
MHCHHC [4], 9TO IEKTHH, TUIICHHBIH MCTOKCHIHPO-
BaHHBIX TPV, HE COCOOCH K 0Opa30BaHHUIO CTY -
He. [IpeBanupoBaHue yriieBOJHBIX IPYI B 000UX
KOMITOHCHTAX CTPYKTYPHUPYIOLICHCS CHCTEMEI, MO-
BHIMMOMY, CO3JACT ONarompHATHEIC YCIOBHS TS
BO3HUKHOBCHUsT H-CBsi3elt Mex 1y HUME U riAPOo¢ho0-
HBIX B3aUMOJCHCTBHI MEKIY HUX HCHOSIPHBIMH
VIACTKAMHU.

N3BecTHO, 4TO MHOTHE MPOLIECCH B PACTBOPAX,
COMPOBOKAAOIIMECH 00PAZOBAHUEM WM BBIACIICHHU-
€M HOBOMU (hasbl, B 3HAYUTCIBHOW CTCIICHH 3aBUCAT
ot xauecrea pacteopured [ 11]. KauecTso BoIBI KAk
PacTBOPUTEIA MOKHO PEryIHPOBATh MYTEM BBEAC-
HUS THAPOTPOIOB — BEINECTB, MOBBIIAOLINX pac-
TBOPUMOCTb HEKOTOPBIX COCIUHCHHH NpPEUMYIIC-
CTBECHHO 32 CUCT HAPYIICHUS ¢ HATUBHOM CTPYKTY-
pBl 1 ocnabnerus ruapooOHEIX B3aNMOACHCTBUI
[12]. Tax, OIBITHI TIO CTPYKTYPHPOBAHMIO JKENATHHA
B BOJC B NPUCYTCTBHH MOYCBUHBI MOKA3AIH, YTO
BOJOPOHBIC CBSI3U U TUAPO(OOHBIC B3AUMOACH-
CTBHUS HCUC3AIOT MPHU KOHLCHTPALHWH MOYCBUHBI B
pacteope 8 moaw/n [13]. UccnenoBanue BausiHUS
KOHLICHTPALINH MOYCBHUHBI HA 00pa30BaHUE CTYAHCH
arapa M cMecel arap — JBIHHAs MSKOTb MOKA3aiIH,
YTO B cpeAc 4 MOJIb/T MOUCBHHBL arap TepseT CIo-
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COOHOCTH K CTPYKTYPUPOBAHUIO (pUC. 2), OTHAKO B
CMEcH arap — AbIHHAS MSKOTh MPOYHOCTh CTYIHCH B
JTUX YCIOBUAX OCTACTCS 3HAUUTEIBHOMH . ITO, BEPO-
SITHO, MOKHO OOBSICHUTD BKJIAJ0M B CTYAHEOOPa30-
BAaHHE CAXapPOB B COCTABE ABIHHON MSIKOTH, KOTOPBIC
SBISFOTCS BOJAOOTHHUMAIOIIUMH BelecTBaMu [4].
O4eBHIHO, B TAKOM CJITY4ac B CMECH arap — JbIHHAS
MSIKOTh CTPYKTYpooOpa3oBanue uaeT 3a cuet H-csi-
3¢l ¢ yJacTHEM MOJICKYII caxapa B KaueCTBE CBA3Y-
OLICTO arcHTa.

Beeacnue B cpeay NaCl (puc. 3) okassiBact 00-
patHbIil 3QQEKT Ha CUCTEMY — IPH 3TOM VBEITHIH-
BACTCs MPOYHOCTh arapa U HECKOJBKO CHHKAETCS
MMPOYHOCTh CUCTEMBI arap — AbIHHAS MSIKOTh. [lo-
BHAUMOMY, HOHBI Na' OJOKHUPYIOT OTPHULIATEIHHO
3apsKCHHBIC (DYHKIMOHAIBHBIC TPYIINBI arapa —
KapOOKCHUIIBHBIC U CYIb(OKCHIBHBIC, — YMCHbBIIAS
3ACKTPOCTATUYICCKOS OTTATIKUBAHUC MCKIY HHUMH,
YTO CO3AACT YCIOBHS Tl BOSHUKHOBCHHSI HOBBIX HE-
MOJIIPHBIX KOHTAKTOB U H-CBsi3eit Mek 1y ero Mak-
POMOEKYIaMH.

B cayuac apiHHOUW MSKOTH, OYCBHAHO, HOHBI
3JICKTPOJIUTA OKA3BIBAIOT ACHATYPUPYIOIIUE ACHCT-
BHC HA €€ KJICTKH, pa3pyiias LUeI0CTHOCTb odpasye-
MBIX CTPYKTYP, YTO, COOTBETCTBCHHO, CHHXKACT
MPOYHOCTh CHCTEMBI arap — JbIHHAS MSKOTb.

C mpyroti CTOPOHBI HEJIb3sl UCKIYATh BO3MOXK-
HOCTD “‘BBICAJIMBAIONICTO  ACHCTBHUS COJIH, KOTOPOS
CIOoCOOCTBYET BBIACICHUIO PACTBOPCHHBIX BEIICCTB
B oTACnbHYIO (hasy. B TakoMm cnyuae cuctema arap —
JBIHHAS MSIKOTh, UMCHOIIAs OOJIBINCE KOTHUYCCTBO
BOJOPOJHBIX CBSI3CH C BOAOMH, ueM arap, OyAeT MEHee
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Puc. 3. Kpussie cTpykrypupoBanus arapa (/)
U cMecHU arap — JibIHHas MSKOTh (2)
B mpucytctBud NaCl. C = 1.5%

arapa
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Chocr MOJIIB/TT

CKJIOHHA K Pa3pBIBY 3THX CBS3€H M OTACICHHIO OT
PacTBOPUTENS, HEXKETTH HCXOXHBIN ITOIAMED.
OmnpeaeneHHbIH HHTEPEC MPEACTABILIET BIUSIHUC
caxapa Ha CTPYKTypooOpa3oBaHHUE arapa ¢ JbIHHOU
MSAKOTBIO, TAK KaK OH ABJIIETCA HEOTHEMIIEMBIM KOM-
MOHCHTOM KOHAUTEpckux m3aenuii. C apyroit cro-
POHBI, caxap SABJAETCA ACTHAPATHPYIOIINM KOMITO-
ueHToM [4, 10], cCmOCOOCTBYIOIUM CTPYKTYPHPOBA-
HUIO onuMepoB. Beeaenue caxapa B HeOOIbIIOM
komuuectse (10 0,05%) cHMKAeT MPOUHOCTh CTY -
HEU arapa, OJHAKO JAJbHEUINEC YBEIHUUCHUE €rO
KOHIICHTPAITUH IOBBIIIACT CTPYKTYPHPOBAHHOCTH

05

nmosimmepa (puc. 4). B cmecu arap — apiHHAS MIKOTh
¢ MEPBBIX ke A00ABOK caxapa HaOIKAaCTCs POCT
npouHocTH. CHIDKCHHUE TIPOYHOCTH arapa MpH He-
3HAYUTCIBHBIX T00ABKAX caxapa, BEPOATHO, MOKHO
CBSI3aTh C Pa30aBICHHUECM PACcTBOPA MOJIUMEPA HHU3-
KOMOJICKYIpHbIM arcaToM. OQHaKo manbHEHIIee
VBEIMUCHHUE €TO KOHIICHTPAI[HH TIPUBOIUT K (op-
MHUPOBAHHUIO CCTKH BOJOPOAHBIX CBSI3CH MO BCEMY
00BbEMY CTPYKTYPHPYEMOM CHCTEMBI, ITO, COOTBET-
CTBEHHO, BEACT K VBCIIMUCHHIO MPOYHOCTH CHC-
TEMbI. AHAIOTUYIHOC BIHSHHUE OH OKA3bIBACT M HA
CHCTEMY arap — IBIHHASA MIKOTb.
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Hexortopyro nndopmanmio o MexaHu3Me B3au-
MOJEHCTBH BOAOPACTBOPUMBIX TIOJIUMEPOB C APY-
TMMH KOMIIOHCHTAMU MOYKHO TTONYYHTD U3 JAHHBIX
BHUCKO3UMETPHH. /{111 m3MepeHns BA3KOCTH UCTIONb-
30BaNH pa30aBICHHBIC PACTBOPHI arapa M caxapa, a
JUTSL OTACIICHHS KPYIHBIX YaCTHL JbIHHYIO MSKOTb
nponyckamy uepe3 ¢unptp [HotTa.

BuckosumeTpuueckoe THTPOBAHUE PacTBOpa
arapa JpIHHOM COKOM M pacTBOPOM caxapa IoKa-
3BIBACT PA3NIUYHE B M3MEHEHHWH INPHUBEICHHOH
BA3KOCTH CHCTEM arap — ABIHHBIH COK M arap —
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caxap (puc. 5). Pe3koe cHHKCHUE TPUBCACHHOMN
BS3KOCTH arapa MpH BBCACHHH ABIHHOTO COKa
00yCIOBIICHO, MO-BUIUMOMY, CKPYUYHBAHHEM MaK-
POMOINEKY NOJUMEPa BCICACTBHE MEKMOICKY -
JASPHBIX B3aUMOACUCTBUN MEXKIY BBICOKOMONIEKY -
JSAPHBIMU KOMIIOHCHTAMH CMECH, a AaTbHEHIIEe
VBEIHYCHUE KOTHYCCTBA ABIHHOTO COKa, BEPOAT-
HO, MPUBOAUT K odorameHuto cmecu COO-rpyn-
MaMH, B3aHMHOE OTTATKHBAHNUE KOTOPBIX IPHBO-
JUT K YBEIHYCHHUIO pazMepa KOMILIEKca arap —
MCKTHH.

Puc. 5. Kpussie
BHCKO3UMETPHUECKOIO
tutpoBanus 0,005% arapa
JIbIHHOM cokoM (1)

U pacTBOpoM caxapa (2).

M — MaccoBOE€ COOTHOIICHUE
JIBIHHBIN COK / arap W caxap / arap
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B cnyuae cuctemsl arap — caxap Habmrogaercs,
Ha000POT, MOHOTOHHOS CHIKCHHUC MPHUBSACHHON
BSI3KOCTH CUCTEMBI, ITO OOYCIOBICHO 00pa30BaHHEM
H-cBsi3eii mexay arapoM U caxapom, CTa0HITH3HPO-
BaHHBIX TUAPOGOOHPIMU B3AUMOICHCTBUSIMHA MEK-
JIy UX HETIOMSPHBIMH YIACTKAMHU.

Taxkum 00pa3om, BBEACHHUE JBIHHOH MSIKOTH B
PacTBOp arapa 3HAUUTEIBHO YBSIUIHUBACT ITPOIHOCTh
cryauel. [pu cTpykTypupoBaHnn arapa ¢ JbIHHOM
MSIKOTBIO H CaXapoM OMPEACISIOIUMU SIBIISTIOTCS
BOJOPOAHBIC CBSI3U MEKAY (YHKIMOHAIBHBIMHU
IPVIINAMH VIIIEBOAOB U ruApodoOHbIe B3aUMOICH-
CTBUS MCKIY HEMOSPHBIMU YIaCTKAMH HX MOJIC-
KyJI, BKJaJ KOTOPBIX MOKHO PEryIHPOBATh C [IOMO-
e 100aBok MouesuHL U NaCl.
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Pezrome

ArapkayblH Ky#HeciHiH KYpBIIBIMAAHY €peKIMemiKTepi
3epTTelli. Arapra KayblHJ[bl KOCY MOJHMEpPAIH (GYHKI[HOHAI
TOITApPbIMEH KaybIHHBIH TEKTHHJIK 3aTTapbIHBIH apachiHia
CYTEKTiK OaiiiaHbicTap MeH rHApOoQoOTHIK dpeKeTTeCyIiH naii-
Jla OonmybIHA amapajbl, HOTHIKECIHE arapAblH CipHEIepiHiH
OepiKTITi JKoFaphitaiiipl. 4M MOUYEBHHA OpTachiHJA arapibliy
KYPbUIBIMTY 3T TITi JKOMBLIBIIL, aJ1 KAYBIH KAThIChIH/IA aJIbIHFaH
cipHETepiH OepiKTir caKTanaThIHALIFEI KopceTinai. NaCl kaTeI-
CBIH/Ia arap CipHeNepiHiH OepiKTIriHIH OCETIHIT, alT arap-KaybiH
JKYHeCiHIH KYPBITBIM TY3TIIITIT a3 ThIHIBIFBI aHBIKT AT

Summary

Features of structurization in agar-melon pulp system have
been investigated. Strength of agar gels was increased considerably
by adding of melon pulp that is caused by for-mation of a grid
of hydrogen bonds between functional groups of agar and the
melon pulp pectin stabilized by hydrophobic interactions
between their nonpolar sites. It is shown that in 4 M
carbamide media, the agar loses ability to structurization, and
strength of its gels with melon pulp in these conditions remains
significant. At presence of NaCl, strength of agar gels increases
and strength of agar-melon pulp system decreases that can be
connected as with blocking a part of ionized groups of agar by
salt cations and decrease in their electrostatic repulsion, and
with «salt out» of salt activity on system polymer-solvent.
The tendency to hardening structure of gels at presence of sugar
is observed.
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