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Tyiiin

JKanbipak, cabak >koHE TyitHeKTepi Oap TaMmbIpiaapiAblH KYpaMblHAAFbl (UTOTOPMAHAAP/BIH Kypambl MeEH
KaThIHACBIHA aTbOUT OWMONpEmapaThIHBIH OCEPiH 3epPTTEy HOTIXKeci OOWBIHINA, ON THIMII CHMOWMO3 KaJIBIITACTHIPYFa
acep ereTiH (GakTop OOJBIN TaObLIATHIHBIH KOPCETTI.

Summary

The effect of bioproduct album on the content and ratio of phytohormones in the leaves, stems and roots with

nodules showed that it acts as a factor contributing to the formation of an effective symbiosis.

Cunssckuii FO.A., CyaeiimenoBa 7K.M., BoickyOoBa B.I'., Kanaués M.B.
BUOTEXHOJIOT'HYECKHUE IMOJAXO0Abl K KOHCTPYUPOBAHUIO
CIHHEHNUAJIN3UPOBAHHBIX ITPOAYKTOB U BUOJIOTHYECKHN AKTUBHBIX
JOBABOK K ITUIIE
Kaszaxcras axkademus numanus, 2. Aimameol

Cy’leWZOM namoecenesa MoKCU4eCKoco ompaeienusl opecanusma llyOfCQPO()HblMu COeOUHeHUAMU
OvlLau pa3pa60maHbl cneyuaiusupoedarntole npanKmbl HA KUCTIOMOJIOYHOU OCHoOe6e, O60261LL!€HHbl€
NEeKMUROM, HamypalbHbIMU d)pmeOBblMu HAanoJrHumejAamu, 6umaMuHaJvzu-aHmuOKcanHmajwu, a
makoitce ceieHom u YUHKOM.

«DYHKIMOHATIBHBIMIY SIBJIAIOTCA MPOIYKTHl MHUTAHUS, CHOCOOCTBYIOIIMX CHHMXKEHHMIO pHCKa
BO3HUKHOBEHHUS KaKOTO-THO0 3a00JI€BaHUS M OKA3BIBAIOIIUX OINpeaeTIeHHBIN AP HEKT Ha 3J0OPOBBE U
CaMOYyBCTBHE YeJIOBEKA B CPABHEHUH € TPAJAULIMOHHBIMU MHUILEBBIMU IPOLYyKTaMH.

310pOBbE HapoJa BO MHOTOM 3aBHUCHT OT NPaBWIBHOTO pALMOHAIBHOTO NHTAaHUS, OT
JOCTaTO4YHOr'0, C Y4eTOM (PU3UOJOIMUECKUX MOTPEOHOCTEH, NOCTYIUIEHNUSI B OPraHU3M HE TOJBKO
OCHOBHBIX MHILEBBIX HHIPEIUECHTOB (OEIKOB, XHPOB, YIJIEBOAOB), HO M TAaKUX BAXHBIX B
OMOJIOTMYECKOM OTHOLICHWH (AKTOPOB IHMTAaHUS, KaK BUTAMUHBI, MHUKPOXJEMEHTHI, MHIIECBbIC
BOJIOKHA, OMO(IaBOHOUIBI, U JIP.

C yderoM HMMEIONIMX MECTO HApyIIeHWH B NMuUTaHuM HaceneHus PecrmyOmmku Kazaxcran, a
TaKKe BIMSHUS Ha OPraHU3M HEeOJIaromnpHsITHBIX (aKTOPOB BHEIIHEH Cpeabl OTMEYAETCs] BHICOKUN
POCT cpear Pa3INYHbIX BO3PACTHBIX I'PYII HACEIEHUS TAKMX 3a00JIeBaHUI, KaK aHeMUs, 00JIe3HU
CepACYHOCOCYAUCTON CHUCTEMBI, OHKO03a0OJIeBaHMs, CaxapHbI auaber, OOJE3HH IKENyIOYHO-
KHIIEYHOTO TPaKTa U Jp.

Hcnonb30BaHuEe MEIUKAMEHTO3HBIX MPENapaToB ¢ Je4eOHOM M MPOPUIAKTHUECKON HENbI0 HE
BCerja sIBISIETCA ONpPaBJaHHBIM M A(PQPEKTHBHBIM, B CBA3M C YE€M B IIOCIEJHEE BpEMs LIMPOKO
UCTIONB3YIOTCS CpPEACTBA AJTUMEHTAPHON MPHPOAbl - (DYHKIMOHAIBHBIE MPOMYKTHl MHUTAHUS U
OMOJIOTMYECKH aKTUBHBIE T00ABKU K ITHILE.

Oco0y10 3HaUUMOCTh MPHOOPETAIOT (PYHKIIMOHAIBHBIC MPOAYKTHI — alallTOr€Hbl, CHUKAIOIINE
Harpy3Ky Ha OpraHM3M TOKCHYECKHX COEAMHEHUH — COJIM TSKEIBbIX METAJUIOB, PagHOHYKIIUbI,
MECTULUABI U Ip. YUHUTHIBast BXKHYIO POJIb B MPOIECCAX JETOKCUKAIIMU Yy>KEPOAHBIX COeTMHEHUN
U MOBBIIEHNU (DYHKIIMOHAJIBHBIX BO3MOXHOCTEH IE€TOKCHULIMPYIOIIUX CUCTEM OPraHU3Ma, BaKHBIM
MPEJCTABISACTCS MCIOJIBb30BaHUE C MPOMUIAKTUYESCKON LENbI0 CHEIUATU3UPOBAHHBIX MPOAYKTOB,
COJIepKAIUX MOBBIIIEHHBI YPOBEHb MEKTHHA, IMHILIEBBIX BOJIOKOH, BUTAMHUHOB-aHTHOKCHIAHTOB,
MaKpo- 1 MUKPORJIEMEHTOB (CeJIeH, O, IIMHK, Kee30), a TAKKe UMMYHHBIX (PaKTOPOB.

BaxHbIM  MOMEHTOM B  KOHCTPYMPOBAHHMU  CIELUUATU3UPOBAHHBIX  IPOIYKTOB  C
JETOKCULIMPYIONIEH 1 UMMYHOMO/YJIMPYIOIIEH HAlPaBICHHOCTBIO SIBJISETCS UCIOIb30BAHUE TAKUX
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OMOTEXHOJIOTHUECKUX TIPUEMOB, Kak (pepMeHTaIwsl, MO3BOJISIFONINX TMOBBICUTh WJIH HAKOIUTh B
OTpeieieHHOM 00beMe Cpelabl TMOBBIMICHHBIH YPOBEHb MHKPOOHBIX JIMIOIMOINCAXAPUIOB,
OPTaHWYECKUX KHUCIOT M HEKOTOPHIX BHUTAMUHOB, OJIATONMPHUATHO BIUSIOMIUX HA TMOBBIIMICHHUE
MMMYHHTETa, aHTHOKCUAHTHBIE U IETOKCUIMPYIOIIHe (PyHKIIUNA OpraHu3Ma.

C ydeToM martoreHe3a TOKCHYECKOTO OTPABICHHUS OPTraHM3Ma YY>KEPOJHBIMU COCIUHEHUSIMU
ObUTH pa3palboTaHbl CleNUATH3UPOBAHHBIE MPOAYKTHI Ha KUCIOMOJIOYHOW OCHOBE, OOOTallleHHbIC
MEKTUHOM, HATypaJbHBIMU (PPYKTOBHIMU HAMNOJHUTEISIMUA, BUTAMHUHAMU-aHTUOKCHJIAHTAMH, a
TaK)Ke CEICHOM U IUHKOM.

B paGote ObuIM MCIOJIB30BAaHBI MHUKPOOHMOJIOTHYECKHUE, TEXHOJOTHUYECKHE U OMOXMMHUYECKHE
METO/Ibl UCCTIETIOBAHUSI.

ITosryueHHbIe pe3yJIbTaThI

Orenka 3 (HEeKTHBHOCTH CHEIHATM3HPOBAHHBIX TPOJIYKTOB Ha KHUCIOMOJIOYHON OCHOBE ObLia
JlaHa Ha JKUBOTHBIX, MOJIBEPTHYTHIX TOKCUYECKOU 3aTpaBKe COJSIMHU TSDKEIBIX METAJIOB (CBUHEI[ U
¢dochop). bazupysch Ha OCHOBHBIX ITHOMATOTEHETHYECKHX MEXAaHHU3MaX, JICKAIIUX B OCHOBE
TOKCUYECKOTO OTPAaBJICHUS OpraHU3Ma COCAMHEHUSIMU XUMUYECKOM MPHUPOJBI, a TAKKE JAHHBIX IO
XMMHYECKOMY COCTaBY CHELMAIU3UPOBAHHOIO MpoaAyKTa «OCEHHss CKa3Kay, SKCIEPUMEHTAIbHbBIX
U KIMHUYECKUX HAONIONCHUSAX, THUTHEHHYECKH OOOCHOBAaHO TPUMEHEHHE TMPOJIyKTa C
MpOoGUIAKTUIECKOH HEJBIO P BO3JCHCTBUN HA OPTaHu3M (PaKTOPOB XUMHUYECKOM MTPHPOIBI.

[Totpebnenue npoaykra Ha pone Tokcuueckoit 3arpaBku CCl4 cOMPOBOXKIATOCH CHUKEHUEM B
KpOBM M TKaHAX KpbIC KOHEuHbIX npoaykroB IIOJI, noBbilieHHEM IyJla €CTECTBEHHBIX
AHTHOKCHUJIAHTOB, TE€MOTJIO0MHA, DJPUTPOIUTOB, BOCCTAHOBICHHUEM aKTUBHOCTH (EPMEHTOB
AHTHUOKCHJIAHTHOW CUCTEMBI U NPUOJMKEHUEM WX 3HAYEHUH 10 KOHTPOJIbHBIX BEJIUYHMH.

B ycnoBusX sKcIepuMEHTATbHOM MOJEIN TOKCHUYECKON 3aTpaBKM aleTaTOM CBUHIA MPHEM
CHEIMATM3UPOBAHHOIO TPOIYKTa COMPOBOXKIAJICA YCUJIEHHEM OKCKPELHU CBHHIIA C MOYOH,
CHIDKCHHIO €ro YpOBHS B KpPOBH, YBEIMYCHUIO CHUKCHHBIX KOJHYECTBA DJPUTPOIUTOB,
KOHIICHTPALIMU TE€MOIJIO0MHA, BOCCTAaHOBJICHHUIO IapaMETPOB AKTUBHOCTH U  COJCpKAaHUS
(epMEHTaTUBHOTO U HE (PEPMEHTATHUBHOTO 3BEHbEB AHTUOKCUIAHTHON CHUCTEMbI, YMEHBIIECHHUEM
COJIep’KaHusl B KPOBH U TKAHAX KOHEUHBIX IpoayKToB I1OJI.

Crnenuanu3upoBaHHbIA MPOAYKT Ha IJIOAOOBOIIHOW OCHOBE OKa3blBaJl KOPPUTHPYIOIICE
BozaeiicTBue Ha cucreMy [IOJI-AO3, aHTHOKCUIaHTHBIN CTaTyC, a TAK)XKE HapYILIEHUs JIMIUIHOIO
obmena u akTuBHOCTH (hepMeHTOB AOC TpH OCTPOI 3aTpaBKe IKCIEPUMEHTAIBHBIX KPBIC KEITHIM
bocdopom.

Ha ¢one Toxcuueckoii 3atpaBku anerarom cBuHia, CCls u xentbeim dochopom oTMeuancs
YeTKMH HMMYHOMOIYJIUpPYIOMUNA 3(deKT crennanu3upoBaHHOTO IUIOJO0OBOIIHOTO MIOpPE IO
MOKa3aTeIsiM  aHTUTEI000pa3yIoluX KIETOK U Cleuu(UYEecCKUX B CeJle3eHKE U TUpaM
CHeNU(pUIECKUX arrJIOTUHUHOB MPHU MEPBUYHOM MMMYHHOM OTBeTE Ha T-3aBUCHUMBIA aHTUTEH U
(yHKIIMOHATIBHYIO aKTUBHOCTH €CTECTBEHHBIX KHJIJIEPHBIX KJIETOK CEJIE3EHKH.

B ycrnoBusx KIMHHYECKOW arnpobanuu Ha pabOTHUKAX CBUHIIOBO-IIMHKOTO KOMOWHATa TaKKe
YCTaHOBJIEH JOCTOBEPHbIH HMMYHOKOPPUTHUPYIOIUNA 3PGEKT NpOAYyKTa IO TOJOKHUTEIHLHOM
JMHAMUKE KOHIICHTPALUH OCHOBHBIX KJIACCOB CHIBOPOTOYHBIX UMMYHOTI00yimmHOB (M, G n A) u
CHIDKEHHUIO HCXOTHO MOBBIIIEHHBIX 3HAUCHUN UPKYJIUPYIOUIUX UMMYHHBIX KOMITJIEKCOB.

ExxeqHeBHOEe mOTpebiIeHME NPOAYKTa pabOYMMU OCHOBHBIX II€XOB CBHHIIOBO-IIHHKOBOTO
komOunatra B oObeme 0,5 kr B Teuenue 30 ngHel cmocoOcTBOBasio Oosee OBICTpOMY |
3¢ (EeKTUBHOMY BBIBEJICHHIO CBUHIIA U3 OpraHU3Ma, YBEJIHMUEHHIO cojiepaHus BUTaMuHOB A, E, C
B KpOBHU, CHIDKEHHIO YPOBHEW KOHEYHBIX HPOAYKTOB MEPEKUCHOTO OKUCICHHS JIUMUIOB H
BOCCTAHOBJICHHIO TIOKa3aTeNIel UCXOAHO YTHETEHHOI'O T€MOII033a.

Knunudeckre uCHBITaHUS TMPOAYKTA B  YCIOBUSX XPOMOBOM MHTOKCHUKALIMK — TaKXKe
TIOATBEPANIIU ero AHTUOKCUJAHTHBIN, JETOKCULUPYIOLLIHA, AHTHUAHEMUYECKUI 31
MMMYHOMOAYJIUpPYIOMUA dPGEeKTsl M0 JUHAMUKE TOKaszareleld KOoHeuHbIX mpoaykToB I[10JI,
aKTUBHOCTH (PEPMEHTOB aHTUOKCHJAHTHOM CHCTEMBI, MapaMeTpaM I'yMOpaJIbHOTO 3B€Ha UMMYHHOU
CUCTEMBI U KJIIETOUYHBIX (DaKTOPOB HecHeU(pUIECKONH PE3UCTEHTHOCTH OpraHUu3Ma.
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Tyiiin
OpraHu3mre yJarblll 3aTTapAblH 9CEPiH eCKepe OTHIPHIN NMEKTUHMEH, TAOMFH JKEMIC-)KUACK TONTHIPFBIIITAPMEH,
AQHTUOKCUJIAHTTHIK JOPYMEH/EPMEH, COHBIMEH KaTap CEJICH JKOHE MBIPBIIIEH OaibIThIIFaH KBIIIKBUI CYT Herizie
MaMaH/IaHIbIPBUIFaH OHIM/IEP OHAEITeH 00JIaThIH
Summary
In view of the pathogenesis of toxic poisoning of the body of foreign substances have been developed specialized
products to dairy-based, enriched with pectin, natural fruit fillings, antioxidant vitamins and selenium and zinc.

Matt Berlin, Jesse Allen, Varadharajan Kailasam, David Rosenberg*E and Edward Rosenberg*
NANOPOROUS SILICA POLYAMINE COMPOSITES FOR METAL ION CAPTURE
FROM RICE HULL ASH
Department of Chemistry and Biochemistry, University of Montana, Missoula, MT 59812
*Corresponding author, email: edward.rosenberg@mso.umt.edu
*Current Address:Department of Chemistry, University of Southern California, Los Angeles, CA

Abstract

Rice Hull Ash (RHA) was converted to amorphous silica gel using a modified version of
published literature procedures. The gels were characterized by a comparison of their CPMAS *Si
NMR and Scanning Electron Microscopy (SEM) images with commercial silica gels. The resulting
gels were silanized with a 7.5:1 mixture of methyltrichlorosilane and chloropropyltrichlorosilane
and then reacted with poly(allylamine) (PAA) to produce the silica polyamine composite (SPC)
BP-1. The BP-1 was then further modified with pyridine-2-carboxaldehyde to form the copper
selective SPC, CuSELECT. This procedure follows that used to produce the commercialized
version of these composite materials from commercially available amorphous silica gels. The
composites were characterized by solid state NMR techniques, elemental analysis, SEM,
porosimetry, and metal ion capacity and selectivity. The overall goal of the project was to
determine the feasibility of using RHA to make SPC. The observed strengths and weaknesses of
this approach are discussed.

Key words: silica gel, poly(amine) composite materials, metal ion capture, solid state NMR,

rice hull ash
Introduction

Amorphous silica gels are most often manufactured commercially from sodium silicate
solutions by precipitation with mineral acid. Sodium silicate is made in open hearth furnaces
operating at temperatures in excess of 1300°C by the fusion of silicon dioxide with soda ash
(equation 1).

3Si0; (sand) + Na,CO3; — CO,71 + Na,SiO; + 2H'(aq) — SiOa(gel) + 2Na"(aq) + H,0 (1)

Although the basic methods of this process are outlined by Iler"” the specifics of the modern
commercial process remain the proprietary information of the manufacturers. Depending on the
conditions of the precipitation and subsequent processing, silica gels with a range of porosities,
surface areas and particle sizes can be produced.

An alternative to this high energy process is offered by the conversion of Rice Hull Ash (RHA)
to silica gel. The ash is produced from the combustion of rice hulls obtained from rice grain
processing for making heat and electricity at rice processing facilities. The ash consists mostly of
silicates (~60-90%) and activated carbon. Because of the micro-structure of the silicates in the ash
they can be dissolved in 1M NaOH at 100°C and then reprecipitated and dried to form amorphous
silica gel.””  Other low temperature processes for the dissolution of silica gel have also been
reported but involve the use of organic reagents such as catechol or ethylene glycol.”® Tetraalkyl
ammonium hydroxides have also proven very useful for the dissolution of RHA and the resulting
solutions provide an entry way into silsesquioxane-based nanomaterials.” The gels produced by
these low temperature routes have proven to be useful for typical applications of silica gel particles
such as drying agents and adsorbents.”” Recently, it has been reported that the addition of
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