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OBUIAY XAPAKTEPHCTHKA PAROTEI

AKTYRALHOCTL TeMBL. Bonpochl KHGJIODOAHOTO METAGOAHIMZ B OpPraBdIMe |
YEMoBCKA ARNAKICA OOBEKTAMH DOCTOAHHOIO BHUMAHMA MESAMKOB, XHMHKOB H
Enoxumuxon. Ocofiesio celinac, Xorma cCrane OuYEBHEHO, 4YTO K3bwTOUHOE
COACPKAHNE KUCTOPOJA H €10 AKTUBHEIX PANUKANOR BE3LIBAIOT PAIYKANEHO-UCTIHEIE
HPOLECCH OKMCAEHAN B KICTKAX OPraHHIMa, NPHEOAA K 3HAMHTENbHEIM HAPYINCHHAM
B HX HOPMATEHOM MCTACOMAIME.

DapMaKOIOTAYEcKad KOPPEKUMA OKCHAITHRHOIO CTpecca ocymecmnxam c
NOMOIEIO GHONOTHYECKH-AKTHEHELX Bentectn (BAB), B 4aCTHOCTH, AHTHOKCHAANTOR
{AQ). Onu npepusaror OhiICTpopacTylhe RNPOUSCCHl  OKMCmeHud, obGpasys
MANOAKTHBHEN = PAIMKANEL, JETKC BHBOSAIMECA B3 opradusma. Tepanma ¢
BKAOucHHeM AQO Haxoaur Bee OCoNblee npAMEHenne NpPH jevCHMA paga |
sabonepannii, TIooTOMY Ha NMEpBEi ILIAH BHHOCHTCA TPOGIEMA KONHYeCTBEHHOH
ONeHKH CyMMapHoli aMTHokcHmaTHOH aktnsHocTH (CAOA) koMIeKkCHBIX
npenapaToR B HX ddeKTMBHBIX KOHUECHTpAUMIL, MIYUCHHE DACKIPOXHEMHMECKHX
croiicrs AO, uccaeaoBaHNE MX RIMAMHA HA JKH3HCHHC BAKMEIE HPOHECCH
OKHCJIEHHS, NPOHCXOAAMIHS B OPTAHHIME,

CoBeplteRCTBOBAHME CMocoG0OR 05HADYMEHHT H UCCISAOBAHNS AHTHOKCHIAHTHEIX
CBOJICTE NMPENapaToR CTHMYTHPYCT CORMAHHE HOBRIX METOAOE, NPHMERCHHE KOTOPHIX
OOKHO MOMOMB YTOMHEHHID AWArHo3a, JeueHumio 3alonepaHnit M ouenke
2(peKTUBHOCTH AHTHOKCHAAHTHOR TCPANHH ¥ KOHKPETHOTO GOMRHOTO. OCHOBHEIM
NpeOATCTBHEM HAa DYTH TaKHX HBCCAeXOBaHMt ABA4eTCA OrpaHMdMeHHLit xpyr
OPHMESHACMEIX METOA0B, B SONBIIHHCTBE CBOEM AOPOTOCTOALINX, HeapHEKTHBHBIX H
3aUacTyI0 . TpyAoeMikHX. KpoMme Toro, pesymbTatel Hocneaceawuli wWacto
HECONOCTABHMBL, TAak Kak IOMYHMEHB! B pPa3HbiX MOJSNBHBIX CHCTEMAX, HE
OTPAXAICIIMX OKHCAMTEALHBIE NPOUECCEl OPraMfisMA YENOBEKR H KMBOTHOTO.
IlosroMy [OMCK JpYrHX AnsTEPHRIMBHMIX Meroaos omupeacnenns CAOA
JICKapCTBCHARKY TPENapaToB, WHINCBRIX NPOQYKTOER H PacTHTENBHEX OOLCKTOR
HPeacTaR/AeT AKTYANbHYIO 3aavy.

DOnexTpoXHMHYECKHe METOABM AHANN3A HHTCHCHBHO DASEHBAIOTCR B HACTOALIES
apems. ONepaTHBHOCTE, BHCOKAY TYBCTEHTEALHOCTE H MCTIONBL3ORAHHE B KauecTse
MOECHOLHOH peaKkmuu Hponecea VEKTPOBOCCTAHOBACHRA Xucaoposa (OB O3),
HEYINErD NO MEXAHWIMY, AHANOTHYHOMY BOCCTAHOBJIEHHIO KHCAOPOOA B KRETHAX
OpPraHu3Ma YeNOBEKa M JKHBOTHOMO, ABRMAIOTCA XAPDAKTCPHCTHRAME, KOTODHIS
NO3BOMAIOT BOLTAMIICPOMETPHYECKOMY AHANH3Y YCICIIHO KOHKYPHPORATL &
TPaOKUHOHHEIME Metofamu ompenenchut CAOA, npeanaras UM, B pajae cRyJace,
PAIYMHYK) ANLTEPHATHRY. '

. Iens paloThi: paccMOTPeTs 3aKOHOMCPHOCTH hiponecca IB O; B NpHCYTCTBHH
AO B YoHORHAX HecTauMoHapHOH auddysu Ha aIeKTPOgaX OrpaHHNEHHOTO 00beMa
C TOMKH 3PEHHA MX HCIONL3OBAHMA B PENICHHH PANA aHAINTHYECKIX npobncM, B
YACTHOCTH, A onpenencHud CAQA pasnHUHLIX 0GBEKTOB..

B cooTseTcrsiin ¢ 37UM & pafore G6L1H BOCTABNEHH CleTyIOLOHE 3aaalm°

1, Paspalotrars nophii, Gonee >ddexTHEHM cnocoS onpenenenns CAOA
00BeKTOR. YCTAHORHTE KONMMYECTREHHRIE KpHTEpHH OttleHKH CAOA.
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2. Hccnenonarte  BNHAHMG  HHOMBUOYATRHEIX AQ  Ha  KMHeTHYECKHe
3aKOHOMEpHOCTH npouecca DB O; B yerosHax necrauuoMapuoli anddysun Ha
IEKTPORAX OTPAHHYEHHOTO OFbeMa,

3.Hpovecti  cueHky HaunOonee 3(dexTMBHON KOHUGHTPAUMM H BpPEMEHH
AKTHBHON) ASHCTBMX HUIRBHIyansHbix AQ no otHolueHMio K mponeccy 3B O: ¢
HCNONE30BARNEM METOIOB TUAHHPOBAHAA 2XCIIEPHMEHTOB,

4, Hcenenopats CACA  pana  HHIHBHIYAIBHELX  BEIOECTB, JCKAPCTBEHHMIX
MPeRapaTos, OOBCKTOB PacTHTENBHOM W NPHPOAHCIO NDOMCXOMECHUA AN
AaneHeHIIETD BBUICHEHMA HX POJM B MEXAHMIMAX AHTHOKCHAAHTHOH 3aMMTH
OpraHnIMa H OeIabACHAS JefiCTBUA OKHCIMTENEHOTO CTpecca.

5. PaceMorpers BMHAHHC pafa aKTOpPOB: HCXOAHOTO THNA CHPEE, cnocoba
BHACICHHA ¥ KOHUeHTpHposaana, pH pactsopa — na CAOA paza odbekroB, ute
MOXKET NO3ECAATE Conee rpaMoTHO NOAOHTH K KOMIUIEKCHO! aHTHoKCHARHTHON
TCPanus,

6. Heonenorark DpoLIECCE! PENaKcauti pana OKCHICHHPOBAHHLIX HH)YIHOHHBIX
PACTBOPOE MO OTHOWEHHIO K npolccey 3B O; ¢ BeIBo pacinupeHud BoIMOXkHOCTel
HEOTNOKHOH NOMOMMH NPH OCTPOH MNOKCHH.

Hayunas HoBHIMa. BHepEhic paccMOTPEHEl TEOPETHUCCKHE 3IAKOHOMEPHOCTH
npouecca 2B O; B yonosiAx Hecranuonapxoil AHGdy3HH HA CTaMMOHAPHHIX
JMEKTPOAAX OrpaHivcHHOro obteMa B mpucyTcTBHi AQ. TipeanoweH cnocod
ONMPSACICHNA KOHCTAHTH CKOPOCTH nocnchywomeit xumuueckoit peaxnun
B3auMonciicteHa AQ ¢ aKTHEHEIMH KHCAOPOAHBIMY PATHKANAMH,

Hdano TeoperHueckoe  obocHoBauie  pesynsTaToB  BAMAHMA  AQ  Ha
EKTPOXMMHYECKOS  BOCCTRHOBJICHHE  KHGIOPOAA M €0 KHHeTHYeCKHe
3AKOHOMEPHOCTH. CHelaHe NPernoNoKeHHe, YI0 npouece cootsevcTeyeT EC-
MEXARHIMY.

Briephbie ARA  KOJMHYCCTBCHHOH OUCHKH BBEICHEI xouuempaunoauuﬁ "
kuHeTHyeckn kpurepun CAQA oGnexToB,

Iposenena cuenka 3ddexmnsnoi konugnrpaay AQ B BPeMEHH BX AKTHBHOIO
AelicTBMA, HCNONE3YE METONK MAAKHPOBAHHUA IXCICPUMEHTA.

Bnepsrie nposeaenc onpenencune CAOA RUNHMBHAYANEHEIX BCHISCTB, pAna
JIEKAPCTBEHHBIX MPEnapatos, ObEKTOR PACTHTERBHOID NPOHCXOMACHNAA M TFOTOROH
KOCMETHUECKOH NPOTYKUHM METOAOM BONETAMICPOMETPHH.

lpennomen CcHOCOO OUEHKH NPOLECCOB PENAKCANMM  OKCHLCHHPOBAHHBIX
HEdyY3HOHHBIX pacTBOpOB AN HX Gonee 2dideKTHBHOrO MCTIONBIORAMIA B JICYCHUH
ocTpol rHIIOKCHH.

TpaKTHYECKAN 3HAMHMOCTE,

Crioco§ onpeaesicHys KOHCTAHTEL CKOPOCTH NOCTEAYIOIIEH XHMHUSCKROH peakip
BIAMMOALHCTEHA AQ ¢ AKTHBHBIMH KHCTOPOJHLIMH PAHKANAMH,

Hoeuit meton amanumudeckore xourpont CAQA  pasnueubnx ofbektoR ©
ROMOLIEIO Karoauoi BONLTAMNIEPOMETPHH, oTardaouaics BLICOKOH
YYBCTEHTENLHOCTEIO, mpocToTo UCTIONHEHHA, SKCIPECCHOCTRIO H
YHHBEPCANLHOCTEIO.



Koauyectsenneie kputepur CAQOA: KOHGEHTpauMOHHEIE, oTpaxaiommii
spekTHBHYIO KoHucHTpaitio AQ, M KHHETHuecKuil, oTpaxaroninll KonHuecTBO
KHCROPOAHEIX PAAHKALIOR, IPopearupoRaBiiuX ¢ AQ B BpeMeHs.

Onenxka CAOA MMAHBMAYANEHBIX BEWISCTB, JICKAPCTBEHHBIX NpPeNaparon,
O0LEKTOR  pacTUTENEMOTO  NMPOUCXOIKICHHA,  KOCMETHYeckoR  mpomysisms,
OnpencacHE ONTHMANEHBIE YCIOBHA MPHMEHEHHA HCCICTOBAHLIX O0bEKTOR.

Ha 331unTy BRIHOCATCS? .

1. Kommuecrsennrie kputepun onpenenennt CAOA panuuabx ofBexTos,

2. PesyneTaTret  onpepeneritt  CAQA  psna  MHOMBUNYANSHEIX  BCUWECTB, |
JNCKAPCTBEHHEX  TPenaparoB, OOBEKTOB  PacTHIENRHOIO  DPOUCXOMACHMA,
KOCMETHUECKOH HPOIYKIHH. '

3. Peaynetaret HCCMCAOBaHHI| KHCIOPONHON eMKOCTH pAbda uﬂtpyauonumx
PAcTBOPOB, NPUMEHACMEIX 111 NCYCHHA MIOKCHIECKHX COCTOaHNii,

4. Cnoco6 onpeneneHHs KOHCTARTEL CKOPOCTH nocneaymomeli XuMudeckoit
peakuns BiaumMoaeiicTeia AO ¢ aKTHEHEIMH KNCIOPOAHBIMA PATMKARAME,

AnpoSamus padorsl. OCHOBHBE pe3yibTaTH PaboThl NPEACTABNCHE! B YCTHBIX
Acknagax Ha VI MesxayHapophoil xondepeHuns “Broanthokcuaant” (Mockea,
2002); PeruonanuHoli HayuaHO-npakTHteckol koudepermu “XuMus M TexHonoMma
REKRPCTBEHHBIX MPENApaTos M noxynpoayktros™ (Hoeokystuenk, 2002) H CTCHOORBIX
noxnanax wa XU International Conference “EuroFoodChem™ (Bsugge, 2003); 3th
International Conference “Instrumental Methods of Analysis” (Thessaloniki, 2003);
15th International Symposium “Pharmaceutical and Biomedical Analysis” (Florence,
2004); I Bcepoccutickol mayudolt xondepeHumd “XHMHA H  XHMHYeckas
TEXHONOruA Ha pyGexe ThcaueneTnii” (ToMck, 2004); VII Beepoceuiickolt nayunolt
koHbepeHuHH “AHannTuka Cubupy 1 Janssero Bocroka™ (HoeocuGupex, 2004);
Beepocentickoli  Hayusoli  KoHepeHUHMH ©  MEXAYHAPOAHBIM  YIAcTHEM
“DnexrpoaHanmrika 2005 (Exarepunbypr, 2005); Mexaysaponsoii mayasno
KoHGepeHOMH “XHMHAA, XMMMYeCKad TEXHOIOTHA H OHOTEXHONOTHR Ha pyfexe
TeicaacheTni” (Tomck, 2006).

Hy6aukaunn. Ilo Marepuanam AMccepTaunH omyOnukoeano & crareli n
9 TEIUCOB AOKNAAOE. )
Juccepraums pHNtonHeHa NpH moAfepskke rpaHra Mumofpazopanua PO
N2 12.58.2004  “Paspaborka METOARKH ~ H CO3JaHHE  MakeTa
BOALTAMACPOMETPHICCKOTO KOMILEKOA ONPEALNECHNS aHTHOKCHAAHTHOH aKTHBHOCTH
O0BEKTOR"; BEAOMCTEEHHON HayaHoHl nporpamMel “PassuTHe HaYIHOrO NOTEHIWANA
poicelf mxonm™: npoext Na 5212005 “Co3pandHe KOMIUIEKCA IO ONPEASACHHIO
CYMMApROH AHTHOKCHIAHTHON AKTHEHOCTH GHOJIOTHUECKHX OOLEKTOB” W HpPOEKT
Ne 5.31.2005 “Uecnenosariie CBA3H aHTHOKCHIAHTHEIX, SASKTPOXUMHUECKHX M
KBAHTORO-XHMITYECKHX CBOHCTS pana NEKapCTECHHBX NPERapaTor H q:epueuroa, Hx
'reopem-iecxoe oﬁocuonaune .



OfneM H CTIPYKTYpPa AuMccepTauMl. JHcceprampoHHadn paGora cocToMr ua
BBENCHHA, MATH Map, OGCYMOCHUA PEIyNLTATOB, BhIBOJOB, CTIIHCKA JHTEPATYPh! U3
207 HamMcHoBaHHi H npunoxeHHs. Conaepaut 176 crpanuw, 15 Tabaun, 27
PUCYHKOB.

Bo BBENCHHM PacKpHITA AKIYANBHOCTb TeMBl, ONPCAENEHBl LElb o 3aKadH
pechenosanua, cGOPMynupOBAHE] HAYUHAA HOBHIHA H NPAKIMYMCCKAA IHAMHMOCTh
palboThl.

B  nepeoii mnape npuBelen JamrepatypHeii ofsop, XxapakTepmIylowlkR
COBpPEMCRHOE COCTOAHNE TEOPHN H NMPAKTHKA Npottecca DB Oy, ero KHHETHIECKNX H
PHINKO-XHMHYECKHX 3aKOHOMEPHOCTeH, PaccMOTpeHHl o0ItMe RONPOCH MpoMEcca
BOCCTAHOBJIEHMS KMCNOpOda B Ononormdeckix MemGpanax, OnHcaHet ¢roco0bl
conpeaencana CAOA. '

Bo BTOpoOii rnabe paccMOTPEHEL TEOPETHISCKHE 3AKOHOMEPHOCTH nipouecca DB O
B NpucyrcTBHH AQ B yCnoBMAX HecTauionapHoli Anddy3nd Ha 3neKTpoaax
OrPaHH4eHHOID 00beMa. OGOCHOBAHL! KOJNHYECTBCHHEIE KPHTEPHH ouenkH CAOA
ofvekToB, )

B Tperneil rnase ONHCAHE! YCHOBHA SHCIEPHMCHTA, CNOCOORI NPHIOTOBIEHMX
PacTECPOB M 2MEKTPOAOB, NPEACTARRNCHH JaHHEE 06 HCTONB3yeMOM 0GOPYAOBAHUH
H obbexTax HeCNeAoRAHU,

B ueTsepToii rnare paccMOTpeRH ocobeHHOCTH npouecca 5B O; B NPHCYTCTRHE
HHARBMIYANsHEX AQ B BOAHEIX Cpenax.

B natol ThaBe¢ ONMCaHC MAPHIMEHCHHS YCTAHOBICHHBIX 3IaKOHOMEpHOCTel
npouecca OB O; B RHATHTHYSCKMX NERAX.

IJKCIIEPUMEHTAJIBHAA MACTH

Hecnenoranuna npopoaunH nHa nomgporpade [IV<l ¢  ABYXKOODIHHATHREIM
camonucucM JIKI — 4 1 BONsTaMNepoMeTPHISCKOM aHanuzaTope TA-2 B KoMIlexTe
c [IK. B paCoTre nenonssopann MeTOX KETOMHON BOAETAMNEPOMETPHH, B KaYeCTRE
MOAEILHOH peaKuuH paceMaTpMeand npouece OB Oz, KOTOpHUT HaeHTHuEH
BOCCTAHOBNCHUIO KMCJIOPOAA B KIIETKAX M TKAHAX opraHusma, Jina oueHky Bamanua
HCCAEAYEMBIX BEiECTR PACCMATPHBAMM 33RMCHMOCTH TMPEOSILHOTC TOKa HepBoOil
BOIHH 3B O; 0T KOHUEHTpanHH HX B o0LeMe PacTBOpPA H OT BPCMEHH HpOTCKAHMA
npouecca 3B Os B HX NpHCYTCTBHA.

BoneraMneporpamMMbl  HCCNEHYSMBIX — PacTBOpOB  pPerHCTPHPOBAIH  HA
CTANMOHAPHELIX 3NEKTPCAAX ¢ fMHHeliHo# passeprioll noTEHUpANA €O CkopocTEI0 20
MB/e, iaa naMmepennit HCOONL30BANH HHAMKATOPHLLIE PTYTHORNCHOURNELE aneKTpon
(PFI13). B kxauecrse OSNeKTPCIOZ CPaBHCHHA NPHMSHANH XNOopHIcepeSpAnEl
3NeKTPOA. BenoMorareneHeM AMEKTPOAOM CIY KT CTERNOYHIEPOAHEIE 2NeKTPOa.

KoHueHTpanMio xHGIOpona B pacTeopax MEKTPONHTOR KOHTPOMMPORAIH npH
AOMOIIA  NOTEHLMOMETPHYESCKOTD  KHGIOPOAHOro maruuka Ne 5972 «MEPA-
SNBBPO». pH pacTeopos H3Mepany npu nomown naGoparopaore pH-merpa-150M
¢ anexrpoaom DCKII-08M 1 aromaTHueckam TepMokoMnercaropom TKA-8M.

B kauwecrse pacTBOpPHTENA HCHOMB30BANH BOSY, OMHILEHHYIO ABOHHOH
neperouxoii. Jina npuroToBneHMA BoAMEIX (OHOBEIX PACTBOPOR € 3IANAHHBIM
3HayeHneM pH ncnonesoeann HaGop craHaapr-tutpos. B GonemmuHeTee ciyuacs
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npumenand docdaruii 6ydep ¢ pH 6.86 (0.025M KH;PO,, 0.025M Na,HPQ,). B
pafioTe HCMONEIOBANN PEAKTHEL H HHAMBHAYATLHEIC BEIECTRA MAPOX X.M4. H 0.C.4.,
OpraHHuecKHe PacTBOPHTCIH ITHTOBLI cipT K aamernndopmamun (M A).
OO0neKkTaMH NEKApPCTBEHHOMO PACTHTENEHOID CHIPEA CIYMHIH CYXMe SHCTPAKIHL |
pamnvuneix pacTeHrii ¢mopm Culupu. B xauecTBe KOCMETHHSCKMX CPERCTB
HCCIGACBATH KpeM, Tenb M TOHUK. OxcureHaums JHfy3HOHHEIX pacTBOPOB
OCYLUCCTRIEANACE MYTCM HACLUWNEHH KHCIOPONOM NOT NARIEANEM 5 arM.

OCHOBHOE COAEFKAHHE PAROTDHI
3gKOHOMEPHOCING NPORECCA MIEKMPOBOCCIMANOEREHUA KUCTOPODa 8
" NPUCYIMCIMANY ARIMEOKCHOGRINGOE & 60OHMX CPedax
Hasectno, uro npouece 3B Oy Ha PIT3 xensercs keaznoGpaTHMBIM H NPOTEKACT B
Heckonbko craphii (1)3-(4). JIMMMTHpYIOWHMMH B NPOTOHHEX Cpefax HBAAIOTC
obtenuHenneie cramm (1) u (2):

O+ =2 02 (1)
O+ H = HO.' )
HO;' +H +e” o ] HZO; (3)
H,0:  +2H" +2¢ = 2H,0 @)

B naswofi paGore paccﬁarpnna.nu nepsyo soiHy OB 02 (11(3). AQ, nerko u
GLICTPO EBCTYHAOWHE RO  E3AMMOACHCTBME ¢ aKTHBHEIMH  KUCTODOAHBIME
PAIMKANAMH, COTAACHO (5), AMHAIOT HA KMHETHKY Npolecca DB O

L 4 RCOH; #H

Mo Gonpimnctea AQ maOmoparores yMerbileHwe Toka 3B O; ® caeur
[OTEHIHARA NpenensHore Toka 2B O B nonoxurensHyo obnacts. INo-siaumony,
3TO CBA3AHO © BIauMOAcitcTBHeM AQ ¢ NPOAYKTAMH BOCCTAHOBREHHA KMCIOpOAa,
YTO GONETYAST AAHNLIT Hponece. '

DB O, —~ chaokheii, MHorocramuiiutli npomece, mpHYEM peanuAMg KaKAOH
cTanguM, ee o6paTHMOCTL, KMHETHUECKHE MapaMeTps! 3aBucAT or paga $axTopos.
Hoaromy B RAHHOM CTy9as PACCMATPHRANH NHIIb 3aMEANCHHYIO CTATUIO KATOZHOID
BOCCTAHORNCHUA KMCNOPOAA H YTIPOINEHHYIO CXEMY JACKTpofHOre npovgcca 3B O,
AN cpeaHHX 3HaueHyit pH: 3<pH<10 » Boauex cpenax (6):

k, k-
0:+¢ = 0,” +R-OH+H' — H,0, +R=0 ©)

T



MMpeanonarasmutt MexapuaM, EC, BKIOYAST ROCNCAYIOWYIO XHMHYECKYIO
peakiito s3auMociteTBHt AQ ¢ aKTMBHBIME KHCIOPOAHGIME PARHKANAME.

JIN4 oLcHKN KHHeTH9SCKHX NapaMerpos nponecca 3B O, B nmpucytorsuu AO
fLia pemeHa Kpaepad 3ajaua, ¢ yueToM nocneAyiowel XuMHYeCKOl peakuun
HMeIomAan BUI:

Ao (0t} 3Co,(x1)

P o, 37 0<x<co e))]

2C,..{x,1) aC.. (x,0)

°’a: =Dy oéx’ 0£xgo (&)
Mpu =0, x20, C'o®OFCS:  Cp..(x0)<0 )
Hpu £>0, x—rw, C'Dz(w,t)=C3l (10

8Cq (x,1)

Badd - hal A | =

Do, =B o =hCh0 (1)
8C,, (x,0) 0C,, (1) _

Ycnoaude (9) osuavaer, uTO AHHOH-PAIAKAT xMcIopona O TeHEPUPYCTCA B
DAHHOM  CIy4yae TOQIBKO B pE3yNLTaTe  OSNCKTpoXumHuwecxolt  peaxnmun,
Ilpennonaraetca, 4To HCXoAHad kKoHUeHTpauua AQ DospkHa ObITh Takosoil, uro ee
H3IMECHEHNAMH B 3aBHCHMOCTH OT PAacCTOAHHA OT MOBCPXHOCTH INEKTPOIR MOKHG
nipenebpeas.

Tlpu pemmeHny kpacsoll 3anauM OOAYYEHR! CNCAYIOIAG YPARHCHHA JAY TOKA Ha
SNEKTPOA B OTCYTETBHE M RPHCYTCTBEH AD, COOTBCTCTBCHHG:

k
I, =zFSk,-C° -f[ﬁ‘&] Q3)
0,

I=2zFSC%, - ;[ Do} k+k,!‘—3- k”# Tk_f'] (14)

k: =k Corom -
FAS £~ KOJIMMECTRO JMEKTPOLoBR; F - nocroaanad Qapanes, K, 5 — mwnomans :mexrpona, [
D=-xorbduupentil  anddynunt, oe’lc; C, -molm.eumamm O:; B OICYTCIBHE AO
Mons/on®; Coron = KoHmEHTpamms AO, uom.lcu { = Bpeud, ¢ k - KOMCTEHTR CKOPOCTH
ANMATHPYIOWISH Gragus npouecca 2B Oz, odfc; h = EOHCTANTA CROPOCTH mocnemyromei
KEAMHYECKOR peakupn Blanmoseicrena AD ¢ aKTHBHRIMH KHCHODOZHLIME PAAMKATAMM, et
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B MaHHOM cy4as Lenecoofpaines paccMOTPETE pAA NPEACTEHEIX CITYYaeE: :
1) Fipu -0 ;[5?-‘&]—»1. Ilpu [k"’ﬁ]ﬂ} 05 dynakupe’ g( A0 )—)1 M ¢ oumbroit
D,, Do, NN
McHee 5% ec MOMHO NpHHATH papHoft 1. Torna Beipawenue {13) npHBoaMTCA X
ENJY, NOMyucHHOMY paiiee B paGorax KapGannora H0.A. 1 Koporxoeoit EH.: -
I, =zF8k,C", (16)

OTo npeneAsHoOe COCTOSHIE COOTEETCTEYET MAKCHMANLHOMY 2HAYCHHMIO TOKA Ha
MEKTPOA, KOTOPOE MOKHO HCHONLIORATH AAA OUEHKHM KOHCTANTEL CKOPOCTH
3amefnennolt craauu mpouecca JB O, B yenopwAX Hecrauponapnoli auddyuu Ha |
SNEKTPOAAX OTPAHHMEHHOTO ODBEMA B OPOTOHHLIX CPEXaX B OTCYTCTBHE AO B
pacteope (ko).

2} C poctoM f dyukumra :[52{] YMEHBUIACTCA, B MpeAene oHa CTPEMHICE K

aymo. Ilpa sHadeHMEX {5‘2{-—]23.16, ¢ omuGkoli Menee 5%, MOMKHO npunu;ra
: o, .. ’
g[‘—j%%]ggﬁ; H, YUHTBIBas --L;”:ﬂ, BHIpTKEHHE IJA TOKA HA 3NCKTPON B

npucyrerern AQ GyIeT BSINIAeTs cieTyromun ofpazoM: ' T

1=zFSC%, -[;:%-J [k +A - -7——] an

3Haa KOHCTaHTY CKODOCTM 3aMeMleHHO cTagMu nponecca DB O; B OTCYTCTBUES
AO (k), MOMHO ONCHHTE 3IHAYCHME  KOHCTAHTEL CKOPOCTH Nocaemyoweii
xumHteckoll peakimm  B3alMopsiicTeaa AQ ¢ aKTHBHEIMH  KHCHOPOSHBIMH
panukanamu (k;).

HzgectHo, 910 KOHUCHTpaumd O; OAREPWCHa KOonefaHuiM B 3aBHCHMOCTH OT
TEMMCPATYPHl © HaBngHUA okpyxaowmielt cpeast. [loroMy B KaugecTRE
AHATHTHYSCKOTO CHIHANA Uenecoofpasiee HCRONL30BATE OTHOCHTEILHOC HIMEHEHHE
BLICOTH NPEAIEHOIO TOKA KBTONHOTC BOCCTAHOBICHMA Kucnopoda. Toraa
BBIPRLKSHUE B AHANITTIMECKOM BARE JULT OLIEHKH KOHCTANTEI CKOPOCTH nocheyromed
Xumudeckoil  peakiinst  B3ammopeiicteuAa AQ ¢ aKTHBHBIMM  KHC/IOPOAHEIMH
pamukanamu(k; ) Gyner nMetn cnc:momun nn.n.

——- 730=' _ {18)

[IpaBUALHOCTE NPEMICHKEHHOIO MeXaHHzMA OYOeT IIOATBEpPKOaTh JIMHEHHKIL

X8paKIep 3aBHCHMOCTH -?-—KJF). Hcnonsayd mORydeHHOE YpPagHeHwue, Ha
a

. ! .
OCHOBAHHH OMNSITHBIX JNAHHBIX H3 mncnmom?!——f(\ﬁ ) Ootnu  onpeaensHLt
o

IHAYMEHHA KOHCTAHT CKOPOCTH nocnenyomett xumutieckoif peaxunit raumonelicrena
PARA BEWIECTS € AKTHBHEIMH KHCIIOPOJHEIMI pagukanaMu {(Tadm. 1).
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TaGanna 1
KOHCTaHTH CKOPOCTH Nocheayiouell XuMuteckoil peaknuu AQ
C AKTHEHLIMH KHCIOPOOHBIMH paaukanamu (n=5, p=0.95)

Hasgauue ki, e
ACKOPGHHOBas KNHCJIOTA {1.38£0.05)-10”
Acxopbar THTHA (2.7240.04)-10°
AcKOp6aT Kansups (0.76::0.03)-10°
CopGnHOBas kHCNoTa (1.6120.06)-10°
BenzofiHas KHC/IoTa (0.68+0.04)10”
4-ruapokcubenszoiinas kncaora (0.58+0.05y10
MetunopHit 3¢Hp 4-rrapokcuGeHIONHOR KHCIOTR (0.85+0.09r10°
Iranoseili 3pup 4-rHAPOKCHDEH0HHON KHCIOTH {0.9940.06)-107
TIpoNHRCREH 3Hp 4-rHAPOKCHOEH30MHOM KuonoTH | (1.21+0.13)10°
Bytiutoesii 3dgup 4-ruapokciOensolinoil KHCNOTsI (1.4310.14)-10°

Tlpamonuuehinmii  XapakTep 33aBHCHMOCTH :—' -f{ft) na PIT3 B donosom
[}

anexTponite (puc. 1) NOATBEPKAICT MPABHALHOCTL HEXOAMLIX HNPEANONOKCHHI H
TEOPETHYECKHX BLIBOAOE ANA Oporecca B Oz, oCAOKHEHHOro HpucyreTerem AQ,

Puc, 1. 3apHCHMOCTE  OTHOCHTEIEHOTO
HiMeHeRud Toka 2B O: 0T BpemeHn
npoTexanka mponecca B GoHOBOM
EKTPOTHTE B NPHCYTCTEHH
0.5 s acxkopbara kansuma (1),
acxopGuuoroit  sxmcnoTH  (2) W
ackoplars auTua (3).

PI13, docharauit Gydep pH 6.86
(0.025M KH;PO,, 0.025M NazHPQy),
W=20 mB/c

Onpedenchue onmuMansrsix ycnosiii 018 OUEHKE GHITHOKCHOaNI O
UKPUCHOCHNL © HCHOTLICCRHIEM MEMOO0E ILIMHUPOSAHILE IKCREPUMCHMA

Uz nonydennoro Boipakennd  (18), HOIBOATIOIETD DKCHCPHMEHTANLHO
000CHOBAaTh MexauuaM npouecca IB O; B npHeyreTBHu AQ, oueBHAno, YTOo AQA
34BMCHT KaK OT XOMUEHTpamue AQ, Tak B OT BpeMeMM NPOTCKaHMA MpPOLECCA.
[MosToMy BN OUEHKHM ONTHManbHHX YCoBMit NeficteMa AQ B panHOll pafote
HCOWIE30BANNA METOAE] IUIAHHPOBAHKA IKCIEPHMEHTA.

Jins nonyuenns maTeMarnyecxoii Monenn npounecca 3B Oy B npucyrersnu AO,
OLCHKH ©¢ AACKBATHOCTH M OUCHKH JHAYMMOCTH KOMPPHUHEHTOB MOTYMEHHOTO
YPABHECHHA PETPECCHH MCNONE30BANH NOAHEIH (aKTOPHEIT SKCIIEPHMEHT,
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BapeupyeMplMH  dakTopaMsl CIMHAM KoHUCHTpauma AQ u  BpeMa ero
B3aHMOICHCTBUA C AKTHEHBIMH KHCIOPOAHMMH paaukataMi. B xavecTre dyHknHH
OTKNHKA . MCIONLIOBAIM  OTHOCHTENLHOE M3MeHeHHe Toka OB O, Jna  mcex
HCCNEAYEMBIX -BELICCTE TIONYYEHO, YTO MONEAb ANEKBATHO OMUCHBACT NPOLIECE,
adbexr BlaumoneiicTbud daxropos He zHaumM, Bee KoadpuuptenTRt NHueinoi
MOAENH - SHAMUMEBL ¥ HMEWT 3HaK TUIOC, YTO OIHAYART YBENNYEHHE KPHTCDHER
ONTHMRIAMH ¢ YBenudeHHeM 3uaqyeHmii 06oux dakropos, Cneayer oTMETHTE, TTO
HAauONbIEE BIMAHNE OKAZLIBACT BTOpOit daxtop - BpeMz B3ammozelicTera AC ¢
AKTHBHBIMH KHCIOPOIHMMH gopMaMsy. co :

TloRyYeHs CIENYIOMUE YPABHEHHS MATEMATHYECCKOA MOJENY ANA HCCIEIOBAHHEIX -
AQ ¢ yneToM 2HauHMOcTH KoaddHLImeHTOB: -

AckopBunoBas KneIoTa : ¥ =0158+0.073.X, +0.083.X, (19)
Acxopbar nurus Y=0140+ 0045 X, +0.099X, (20)
Acxop6er keniams _ ¥ =0.083+0.023.X, +0.038X, (20)
CopOnHOBAA KHCTIOTA Y=0089+0.028% +0062X, (22)
Beuzoiinan kucnora T =0054+0003, +0.033X, (23)
d-rrapoxcnbemolisan xucacTa Y = 0.061+0018 X, +0.025X, (24)

Metunossilt 3¢up 4-ranpoxcGensofinont kucnoty ¥ = 0077+ 0.008.X, +0.046.X, (25)
anosuﬂ 3t:lmb 4-ruapoxcubensoiiiod KUCHOTRL Y = 00744 0022 X, +0.051X, s (26)
MNponunontit sdup 4-ruapoxkcnGensoiuoi xncnorst ¥ =0.061+0.017.X, +0057.X_ (27)
Byrnnossiit sup 4-runpoxcuGenzotinofi ciot ¥ = 0.068 +0.017.X, +0.057 X, (28)

A8 HAXOKASHAIA TOYKH ONTHMYMA OLLA PEANTHI0BAH METO KPYTOID BOCXOKACHHA
(Meton Bokca-YuwncoHa). JIna  BCEX HOCIEXYEMEIX  BEIECTRE  NOMYUEHEI
AByX(aKIOpHEIE HOBEPXHOCTH OTHAMKA ¢ THOOM «CTAUMOHAPHOE BOIBBILCHUCY —
IasHOe BO3pacTaHne QYHKUMH OTKIMKA TpU H3MEHCHMH daxTopos. ITpu TakoM
THIIE NIOBEPXHOCTH OTKIIHKA MakCHMyM He HaGmoznaerca (puc. 2). :

B ‘63 ] _ i
Prc. 2. JeyxdakTopHiie NUBEPXHOCTH OTKIMES RCCRGAyEMEDE ACH
acrOpBHEoBAd kucoTa (1) 1 Genzoiuad Kucnora (2). ’
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Ha ocnosanii nonyueHHEIX pe3ynLTaTos, COMMAcHO MeToauke onpenencuia AQOA
BONLTAMASPOMETPHYSCKIM METOZOM, HCXOAA H3 NIpakThIecknx coobpakenuii, Suuto
NMPEetAoKEH) ABA SMAMPHYECKHX wpHrepra oueHkn AQOA. KoxuewTpauHouusri
KpUuTepHil OTpaxaeT cTerneHh HIMEHEHUA KOHUEHTPAHN KHCAOPOAA M £N0 AKTHBHBIX
P2IHKANOR B 3ABHCMMOCTH OT kOHueHTpausu AQ B pacteope (29); KHHETHYECKHH
KPHTEPHT  OTpaKAeT  KOIHYECTBCG  AXTHEHBIX  KHCNODOSHBIX  PailKaioB,
npopearkpopapaux ¢ AO (1 cyMmMapasiM cosepxanneM AQ) Bo spemenn (30):

I 1
Ko = =4 2
[1-11°} Io c,\o ( 9}

rae frrox OB Q; B mpucyretean AQ B pacteope, MxA; f-rox 3B O; » orcyTeTaue AQ B

pacteope, MKA; Cao- KoHueHYpaums AQ, rima.

1, Cg
={1-=£)- ~0 (30)
I, ]
rae frtox 3B O; B npucyTcTern AQ B pactbope, MKA, Lok 3B Oz B orcyrcreve AQ B
PacTacpe, MEA; CE: - HEXOOMAR KOBUEHYPAmA Oy B PACTROPE, MEMOTEST; f~BDEMS HPOTERARMA

peaxunH nsammoneicTang AQ ¢ AKTHEHWMH KHCIODOAHKMMA PATHKATAMH, M,

. X

KN EN

Onpedenenne QRMBOKCUOAHMHONR AKIMBEHOCAN UHOUGUIYEABHLX SEECME

Heonenosann  AOA  ackopOunOBoM  KMCIOTH,  METAIIOKOMIIEKCOB  ©
ackopOuHoBROit  wncnoToM, MCHOABLIYEMBIX B KIHHM4YECKOH  OpakInke, o
OPraHHU4eCKHX COLAHHENNIT, TPHMEHAEMEIY B KAYeCTBE KOHCEPBANTOB B NHUIEBOH M
KOCMETHYECKOT NPOMBIIINSHHOCTH,

Ha puc.3 u 4 (ra nprMepe ackopfaTa NHTHA) IPeACTaRNCHE! BONETAMIEPOTPAMME]
npeaensHoro Toka 3B O B 3aBHCHMOCTH OT KOHUEHTPaunH AQ B ¢OBweMe pacTeopa
H OT BpeMenH p3auMomcHcTeHa AD ¢ aKTMBHBIMH KHCJAOPOAHEIMH PaTHKaNamH,
COOTBETCTECHHO. AHANOTHYHEIC 3ABHCHMOCTH ORUTH ROAYYEHBl ANR BCETO pAlla
MCCNETYEMBIX BELIECTB.

£y

it

Wl

- L] 2 2 %4 M L= [ 1] -l [} 3 w4 O.I LB

Pue. 3, Bompramneporpamxet Toka DB O; wa  Phc. 4. Bonbramneporpammsy Toka OB Oy
FI13  docdamom Gydepe ¢ pH 6.86 (0.025M  wa PIID b docdaruom Gydepe ¢ pH 6.86
KH;PO, 0.025M Na;HPO,), F=20 mBic 8 (0.025M KH;PO: 0025M  NaHPOJ),
orcyrerene (1) K B npuCyTCTBHH ackoplara =20 wmB/c. B otoyeTmie (1) H B
aurua: 0.8 mr/mn (2 0.3 mrimn (3); 0.5 mr/mn nprCYTCTBEH 0.5 Mr/MA ackoplaTta NuTiot:
(4, 0.7 mr/an (5% 0.9 sarhun (6); L1 mr/mn (7). apn £ 10 Mam (2), 20 mua (3), 30 mun (4).
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3HaYUMTENbHOE YMEHLIeHHe Toka JB O, NpH YBENHYENHH KONLCHTpAUHK
MCCNEAYEMBIX RCIICCTE M BPEMEHHM NMPOTEKAHNA MPONECCa CEHAETENECTBYET 06 MX
ebtcokoil AOA. Ha ocHOBE nNONYYEHHBIX JAAHHWMX NOCTPOSHE! 34BHCHMOCTH:

(42) - flCao) 1 (1-44) - £00) (pric. 5, pvc. 6).

e
e L-I¥k
(-}

-
[P

- a3 3

[ A 03
x

LT3 ol
¥

" T 1T T &

B 82 e A4 AP ae Gt w E 30 1, v
Puc. 5. 3aBHCHMOCTD OTHOCKTENLHOD Puc. 6. JapuciMocTe OTHOCHTEREHOID

H3MeHeHHA Toxka DB o oT KOHUCHTpalMu H3MCHEHHA Toka DB Op or BpeMenH
Heenemyemsrx  oSpaition B {oHOBOM npoTekauud  npouecca B QoHOBOM
INEKTPORUTe: acxoplaT xaneima (1); ackeplar WEKTpOMTie B hpHcyrersMM 0.5 Mriwn
nutaa (2); ackopbHuorat kHenoTa (3) ackopfara  mtur (1); ackopGHHOBOI
rienoTH {2) K ackopbaTa xanei {(3)

B Tabn. 2 NPHBEAEHHK 3HaYeHUA KoMpdHnueHTOR ACA HCCNEIyeMBIX BCIICCTE:
KOHUCHTpallMOHHEIR  wpHTepnit, X ., H EKuHeTHueckufi kpurepud, K, .,
PACCHMTLIBATHCE IO YpasHenuam (29) 1 (30), cooTsercTBenno.

TaGnroa 2
Kosb$puusenTsl aHTHORCHIAHTHOI aKTUBHOCTH MCCHEMyeMbiX BemecTs (n=5, p=0.95)

Haspanse Kion. M0 | Kypyem , MKMOLNMun -
AckopOHHOBAR KHOROTA 137.8+5.1 1.15+0.10 :
AckopbaT IHTHA 63412 1.25x0.14
AcropbaT xaneIH 16.7=1.0 0.58+0.04
CopSynosad kHCToT2 15.3:0.4 1.49:0.09
BeHaoiinan kHeaoTa 7.5+0.2 0,73+0.06
4-riapokcHbeH3oiHan kucAoTa 34.2:0.9 1.09:0.03
Menwioswit 3¢up 4-runpoxctifenaoiinod xKrenoTst 15.3+0.6 1.01+0.08
Smunoesii apup 4-rapokcreaninoil KHenoT 44.4x1.1 1.08=0.077
Npornonstit 3¢up 4-ruapokcuieHI0AHOA KHETOTH 77.9£31.9 1.31+0.09
ByTinostifl adup 4-runporcHGensofHol KUCNOTH 98.1+3.7 1.43:0.07

HaGniogaeTcs KOppenfuMA MEXIEY KOHUSHTPGUUOHHBEIM H  KHHCTHHECKHM
KpurepHaMd. Tak Xe XOpOWO COTNACYIOTCR PE3IYARTATH  onpenencHHa AQA
HCCHICOYeMBIX ' BELIECTE CO  3HAYCHHAMM KOHCTAHT CKOPOCTH Nochenyiomedi
XHMHYecKO# pearui AQ ¢ aKTHEHBIMA KHCTIOPOOHHMH PAaUKAIaMi.

Haupue no AQA MeTALIOKOMIDIEKCOB acKOPSHHOBOR EMCIOTH  Xopowo
COMMACYIOTCR € PE3YRETATAMH HCCNENOBRAHMA TOKCHUHOCTH ANAHHLIX NPEnapaTos HA
Mmenuax auiHe BALB/c npu ux sHyTpuOGprowsrHoM peeacHuy (100, 500 n
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1009 Mr/xr). ITokasano, “MT0 acKOp0aThl METAUIOB B H3IYYCHHOM CHEKTpe H03 HE
o6nanaleT NOGOYHEIM TOKCHYHBIM MCHCTBHGM, B OTIAYHE OT . (hapMaxonefiMex
OPENapaTos AHTHX H KANBLHA ‘Tlo-BrauMomMy, 3T0 CRA3AHO ¢ Hanuuuem AOA y
HCCNEA0BAHHAIX ACKOpGATOB METALIOR.

Haunpte no AOA HcenemyeMBIX KOHCEPBaHTOB xopomo cormacyloTea ¢
pesysLTaTaMK KCCNEA0BARHR JHNOGIILHOCTH M OOBACHAIOTCA MX CTPYKTYDHBIMH
OCOBEHHOCTAMN, BNMAHHMEM  ONEKTPOHHBIX 3QPeKTOR Ha * KHCIOTHO-OCHOSHBIE. .
ceofictea. Tak, A - CIOKHEIX 2dUpoE 4-m.npoxcn6cmoﬁuoﬁ KHCOTHL
" kooddmupenTsl  AOA  BOIPACTAIOT C - YBENMUCHHMEM JVIHHEE anH(aTHYECKoro
panukana croxkHooQHpHOR . rpynmm. Ipsanonaraercd, - 4IO 9TC NPONCXOOMT -
Gnaronaps NPOTOHM3ALHH  KMCAOPOAHOTO atoMa kapGoMmwinHOH TIpymnH u
ZeNpOTOHH3AIH  QIEHOMLHOTO * CHAPOKCHTA. OOpACHIA  3ToT  akr, MBI
npeanoiarasM, 4YTO 4eM JUIHRHee  anudarivMeckad LEnb CAOXHOMO 3§Hpa, TeM
CHIbHCE €€ HONOMMHTENbHEIH ® MHAYKTHBHBA QQPEKT. DICKTPOHHAR [UIOTHOCTH
XHCIOpORa KapHOHILHOM rpyrmu YBCRHYHBACTCA, i B 3TOM CHYY2e DPOMCXCAMT
Gostee NpoyuHas KOOPIHHALMA npoTona. C APYroi CTOPOHE], CRA3E IPOTOHA C ATOMOM
KBCAOpOAA B RAPOKCIWIEHOM IpyNne ocnafepacT, 10 NPHBOANT K ACHPOTOHHIAURH. |

Buanus pazinuneix Gaxmopos Ha cyMMapHyio
QHIMLOKCUDRHMHYIO AKIMUBHOCIE HCCREAYEMBIX 0FBEKMDE

VCTaHOBNCHHBIE 3aKOHOMEPHOCTH npoliccca 2B O B npucyrcteun AQ, B
YCHOBHAX HecrauMoHapHoH mbdysum Ha snexTposiaX OrpaHMYEHHOIO O0BEMR
nozsomatoT Gonee ONTHMATIEHO HCNONB30BATE RAHHEIH NPOLECC B AHATHTHYECKHX
Lenrax, -

Hepeoe Bnuauwe pH pacrsopa ‘Ha AOA NeXAPCTBCHHOTO npenapara 'roxoibepoma
Mosormokosuna (TMI) — nonopacmopumoﬁ dopmu a-roxodepond.

B sInounk Gein CHHTEIMPOBAH RHANOT c-Tokodepona, TOKOGepon MOHOIIIOKOIHT,
(puc. 7). Hseectso, uT0 O maee'r _BBHICOKYI0 PACTBOPMMOCTh B BOJE, M €ro
RHTHPATHKANLHAS AKTHEHOCTD He yCTynaeT a-rokodepony. OfHako uudopMmanyd o
ruHanun pH ma alrmoucw.tamuue CEOIiCTBA NPenapaTa OKAANACH BECHMa

Puc. 7 Crpynypm @opuym a-‘mxo@epona ( 1) nmko(bcpona msnrmomalma (2) -

"B CBASH © IHMM paccma‘rpnsa.nacb AOA upenapara TMI“ B mncnuoc'm ot pH
pacteopa. Habmonaerca Neoanosnaynoe sausHue TMIT Ha npouece 3B O w
pacTsopax ¢ pamiuunemM auadenneM pH (puc. 8). [lpu poGasnennu nccnemyemoro
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npenapara B pacteopel ¢ pH<5.5 Habnroganock ysenHuckne, a B pacteopet ¢ pH >3.5
YMEHBLIEHHE BENHYHEL KaTonHoroe Toka 3B O;. HanGoaswas AOA npenapara TMIE
Haﬁmo,ua.llacs B pac'mopax ¢ pH 6+8

Ir/!o .

ronseuTpauur TME B pacreopax ¢
| pasmuriHEIMH aRavennamu pH; 2.2
{1),32(2),42 (3), 5.5 (4), 6.3 (5),
n13(6),85(M9.1(8)

2 =
43 C,10han

TUe 18730 45 G0k (00 18 230

Ilpeanonaragrca, 4o 370 ofycnorneHo crabwnbnoctee TMIT denonsHoro
TUAPOKCHNA B Heftpanbuoil cpene. B xucnoll cpene NuccouMauns rMApOKCHALHOH
rpymnet - monexynsr TMIT  sarpyssena. B meaoudot cpege nabmonaercs
yMeHbiene AOA BCRENCTBHE INOJROH AHCCODMAIHH TMAPOKCHABHON rpynmes
manekyns TMIT. Hecnenosanus AOA TMIT xopouro cornacyksred ¢ pe3ynsTaTaMi
HCOMTAHHA Ha HUBOTHLIX. OTMEHEHO, 9T0 OpH BBEACHHH Npenapara ¢ nuueil
NEpopanEHo . NPCANONAracMOi  3alMTEI OT PAAMALUHOHMHOIO BO3ACHCTBHA He
HavIIOAANIOCE, JKHBOTHEEG NOTHOANH. A OPH BHYTPHBSHHOM BBSASHHM 3aIHTHRE
AeiicTBHd nperapara OBTH MAKCHMANLMEL, H KHBOTHRIE BRUKHMBRAH INOCHE
CMEPTENBHOI JO3bL pANHALIIH.

Bmopoe. Bmanne sxcrparenta Ha CAOA nexapcTBEHHOIO PACTHTCIEHOTO CRIPEA.

O6beKTaM  HCCASHOBAHMI CAYAGLTH CYXHE OSKCTPAKTHI H3  pasaHYHbIX
ACKAPCTRCHHBIX pacTennil ¢pnopr Culnpr. Bee nayuenneic obpasust B Gonsweit nad
sMeHbieli crenenu npoasiiH CAQA (puc. 9). CpaeanrensHedi avanus 30 % u 70 %
PacTROpOS  BOOHO-CMHPTOBEIX  JKCTPAKTOB  HE  BBIABHN  ONPEACICHHBIX
sakoHoMepHocTell. Ilo-BHaMMOMy, 3T0 OOY(JIOBNGHO GAOKHBIM  COCTaBOM
HCCIeIyeMBIX 00paILioB ¥ A3BNeYcHNeM pasHbK BADB COHPTOBEIMHE SRCTPArCHTAMU.

7 Puc. 9. CposHWTEIbHAS  AMArpaMua

e I

300 N CAQA HCCICIYCMEDY PacTHTEALHBI
"250 1N " ofpexTos: -nHeT CpyCHHKY, 2-3naKKH
N ) OBCA NMOCCHHOND, J-KOPHE NOMRIHR
260 - § OOLIKHOBEHMON, J4-Tpasa pPERCHIKA
Ce 'Q ODLIEHOBEHHOTD, 3-31AKM  AuMEHA
150 N . OGHKHOBEHROTO, §-TpaBa KHMMEHKA
400 | S cufupckoro, 7-TpaRa uepTOnONOXA,
RN . 8-xBoA COCHH OGHRIKHOBSMIOH, 9-
- 50 Q © TBETH THCAMETHCTHHEA

o -Q - ofmuHOBcHAOTO, 10-n0asl PIGHHEL

L e .. chBupcxoh, 11-comnoass onkxy




YeraHoBAeH, YTO pAA IKCTpakToB obnanaor CAOA npepsiuarowneii H3geCTHBIE
AQ: acxopOuHosyto krenoTy (K=137.8 wrT) H gurrapoxsepueTnn (K=257.8 smn/r).
Cpeny H3ydeHHEIX 00pasiioB MOMKHO BBIACIHTE JIHCT CPYCHMKH, KODHH MOMbLEN
OBLIKHOREHHOH, 2MAKK AuUMEHS OGHIKHOBEHHOIG, TPaBa KHAKHKA CRGHPCKOTO, Tpaea
YEPTONONOXa, KOTOPHE HMET Bhicokyio CAOA, nostoMy HX MOXKHO
PEKOMEHIOBATE B KAaYecTRe HTONpenapaTos aHTHOKCHAAHTHONO NSHCTBIA.

Mposcacne onpenenchne CAOA CyMMapHBIX JKCTPAKTOB, NONYYEHHHIX H3
moferop  GarynpHuka §ONOTHOO, LBETOB KIEBEpa JYTOBOIO, KOPEL KaIHHBI
OOMKHOBCHHON H NEpes noysyvero (Tabnu. 3). Cneayer oTMETHTE, uTo 40 % 1 70%
PacTBOpH BOAHO-CIMPTOBBIX JKCIpawToB npoassator Gonsuryre CAQCA mo
CPABHCHEID ¢ BOOHBIMH H3pJiedeHuamu, OueBnaHo, 5TO OOYCNOBICHO TEM, uTO
CIIMPTOBKE 3KCTPAreHTH M2RN¢kaloT BAB Haufonee NONMHO M3 pacTHTENBHOTO
CLIpBA. o .

ITockoABKY  CYMMADHME  SKCTPAKTR  NPSACTABNAKDT - coGol CNOMHYH)
MHOTOKOMIIOHCHTHYIQ CMECEH BELISCTB, HAaCTh M3 KOTOPHIX MOXET He NpOABNATH
AHTHOXCHAAHTHHX cBolicTs, Gblla NpoBelcHAa ROCHCIOBATEEHAA IKCTPAKUMA H3
onMoii cyxoif HaBeckit CHpPb ¢ HNEPEXOAOM OT HEMORApHOTO K Gonee DONAPHOMY
pacTeopuTemio (xnopodopM, THnatlerar, Gyranon). PasnenenMe nposomunocs ¢
LENbI0 DOAYMSHHA (paknHH, NPOARTAIOIICH MAKCHMANBHYI0 AHTHOKCHOAHTHYIO
aKTUBHOCTE {Tabu. 4).

Tabmma 3
KoaddmpieHMTH CyMMapHOH aHTHOKCHEZHTHON aKTHEHOCTH
: IRCTPAKTOB PACTHTENEROTO CHpLA {n=3, p=0.95)
Hazpauue 70% 37, p-p 40% 2T, p-p Bons. pp
K, ma/T K, mnfr K, mn/fr
nodcru Garyneika GonoTHOMG 341.9+£29.8 34724259 186.5£7.0
IHETH KICEEpa MYTOBOI 58 5+3.6 57.853.6 54.6+2.7
KOpa KAMHHE oOHKHOBEHHON - 281.5+324. 5 151.7+15.1 03,2435
KOPHH Thpea NOAYIEro 192.4+7.2 123.646.1 62.142.3
. Tatmma 4
Koapdmments CyuMapHofi AHTHOKCHAAHTHON aKTHBHOCTH
OTHENLHEEX aKTOB HOTO CHpBA(n=3, p=0.95
Ha3panue xnopod. fp. | 3rananer. gpp. | 6yTan. dp. | BogH. ocT,
K, M/t K, Mn/r K, Mo/t K, mn/t
noSern Garynutmxa Sonornoro | 144.5:19.8 542.4340.5 332.6£12.4 | 151.3+7.5
| LIBETH KNeRePa IYTOROTO 73.942.9 52421456 254.649.5 | 206.7+10.3
XODPa KaTHHE 05MKHOBEHHOH 99.3x+3.7 529.1x46.0 297.8+11.1 | 142.1+8.8
KOPHH MEIped IOn3yIero 125.44+6.2 229.1314.2 187.449.3 | 1313449

H3BsecTHO, WYTO arnmHkoHs! (aBoHOMAOB HanGojiee NORHO  HKCTPArHPYIOTCA
FTHNANETATOM, 3THM H OOYCHOBNCHO nposBReHHe HanGonee smicokoll CAQA
atanauetatHoli ¢paxumu. Bytason, kax Gonee moAspHeUt - pacTBOpHMTENE N0
CPABHERHMIO ¢ STHIANCTATOM, H3GHPATCNBHO IKCTPAFHPYET MIHKOZHIL qU1aBOHOHAOB,
ofnagalomyie MeHse AOA N0 CpaBHEHHID ¢ arMHKoHAMH. BHcokne zmasehns
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koxddunnenror  CACA xmopodopmuoit dpakuun oOycnoBAcH HaNMUHEM
KyMapHHOB, KOTOPGIE Taloke 0GnajaloT X0poImMMH AHTHOKCHAGHTHEIMH CBOHCTBAMH.

Tpemve. Bnnanue pamaiHbBIX komnosHmil BAB Ha kadecTso KocMeTMueckolt
NPOAYKUHH, ' : :

B KOCMETHKE, OCHOBHHIM IIPCIHasHAYCHACM KOTOPOH SB%eTCA 3alUHTa KOXKHOTO |
GOKPORR, MIHPOKO MCOONE3YIOTCA NPHPOANHE W CHUTETHYCCKHE ANTHOXCHIAHMTHEE
CHCTEMB! — OT HHZHBHAYANBHEIX BEWECTB, A0 CAOKHBIX NPHMPOAHEIX KOMIO3IHUME.
Oppaxo ana Gonee sbdextusnoit palorn kocMernueckdx CpeacTs HeoJXORHMO
COOMIDIATE CNPENENCHHELT HANARC HCNOLIYEMEIX BEILECTE.

B ncciienyeMyrH) KOCMETHUCCKYIO NPOMYKUMIO ObUIH BEEMEHE! IKCTPAKTEL
JIEKAPCTBEHHBIX PAcTEHHl - JUONEPHEL, COJOLKM, KICBEPa H XMead. Beyia
onpeaencHa CAOA cMecell, comep:KaiiiX 3KCTPAKTEI PAIHYHOTO cocTasa (Tabi. 5).
Beiin euilpassl HauGonee »pPEKTHBHEIC KOMITO3HIMH ANS NOBBILICHUT KAMECTRa
KOCMETHUECKHX CPEOCTB, YBEJTYEHMS HMX CPOKA TOOHOCTH, A TAKKE COXPAHEHHA
NPOTHBOBOCHANMTENEHEIX H GaxTepuocTardiecknx cpoiicts. [lpopeneHa olienka
AUTHOKCHARHTHON > eXTHBHOCTH MOTOROH KocMeTHYeCKOH HponyKuwH (Tabm. 6).

Taﬁum'm 5
KosduputenTnl CyMMapHoi AHTHOKCHIAHTHOH BKTHBHOCTH
BOARO-CITHPTOBKX IKCTPAKTOR PACTHTERSRLX 00nekToB (n=5, p=0.95)

Ha3sauue 1 11 11
K, Mn/r K, Mn/r K, mnir
CONTOAKA TAATKAS 58.944272 48.13+1.8 13.6040.7
JUOLEPHA 42.60+1.6 15.2420.6 1.66+0.6
KiEgep JyToBoi T2.02+2.7 76.92+2.9 31.75+1.6
L XMEITE NKOPACTYIIAL 36.94:1.4 119.30+3.9 $6,6x3.2

[Npumenauue. CocTap pacTHTSABHEIX 2kcTpaxTos © [ - 2.3 % conomuu, 1.2 % uokieprnl i
KRERepa, 0.6 % xmens; 11 - 1.2 % cononp, 0.6 % noucpum 1 xnesepa, 0.3 % xmens; 1M1 -
0.6 % cononkn, 0.3 % moneprnd 1 xuesepa, 0.1 % xuem. .

Talinuua 6
Koo pHueHTH cyMMapHOl a8HTHOKCAAAHTHON AKTHEHOCTH
KocMeTireckol mpo. (n=5, p=0.95)
Haspasmwe i 1] [T
I, mnir K, uar K, unt
TOHK 89.8844.5 | 79.6643.0 | 75.44+4.7

EpeM:
6&3 HKCTPaKTon 155610 | 1211206 | 121106
¢ SRCTPAKTAMM 90.69+4.5 | 92.70£5.8 | 8843133
Tenk:
Gez 3xCTpaKToR 2.76+02 2.06+0.1 1.87£0.1

€ JKCTpaKTaMH 4080425 | 50.6443.1 | 44.0642.2

-pCxoanbit nposyxr; ll-pazbasnctne B Ava pa2a; Jll-paztapnenne B Tpy paza

PaxGasnenue TOHMKA Doxazano HeGonelloe YXYAUICHME pe3yNLTaToOR, T.e.
HauGonce pGHeKTHBHBIC COMETAHMA KOMIOOHEHTOB Ha(MIOHAIOTCA B HCXOHHOM
npenapare. ['enk M Kpem ¢ DKCTPAKTaMHM oOxasankich Gonee sdipekTHRHBIMM B
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paz0aBneHHOM B Ba - PR3 COCTONHME. 2TO NOOTBCKIAOT HCCNEAOBRHHA
JKCTPAKTOB KACBCPa M XMERA., YMEHLUICHHS MX KOHUSHTpauMu B JBa pasa B
NPOSYKLHY, OMEBHIHC, MPHBSOST K HAWMyHIIAM pe3ynbTaraM. Kpem H rene Ges
3KCTPAKTOB Takoke nokaszanii HeGonblryiws CAOCA. [No-BHAMMOMY, STO CBA3AHO ©
AHTHOKCHAAHTHOH RKTHBHOCTHIO OCHOBHEIX KOMUIOHCHTOB NPOIYKIHH.

Yemeepmoe. CpaEHUTENEHAR XaPAKTEPHCTHKA OKCHICHHPOBAHHBIX UH(YIMOHHBEX
PacTROPOE, '

Bee Gonbluee pacnpocTpaHEHHE B NPAKTHMECKOM 3IAPABOOXPAHCHHH IICHYMacT
BHYTPHMBEHHAY TEeMOKCHICHAUMA NPH 3ATPYIHEHHH BHYTPHICIOYHOIC rasooOMena.
Mepen wmadiysneil OKCHreHHPOSAHHOrO pactBopa HeoOxonuMa AcKOMMpeccHA
neme npodutaxteki razopoft smOonun. Bina H3ydeHa KHONOpOAHAal €MKOCTh
HECKOMbKHX umbyanonnm PAacTBOPOB, NPUMEHACMBIX A4 NeUSHHA THIOKCUECKHX
coc'mnl-u—m (pl—lc. 10]

Pric. 10, 3aBHCIMOCTS  KOMUCHTPALMH
KHCIOPOIA B ORCUTCHHPORAIHHEIX
pacTeOpax MOCHE ASKOMIPECCHN OT
Bpemer: (1) pusnonormaeckyi
pacTRop; (2) pacTBOP NMONATTIOKAHA,
. (3) pacreop peamGepuma; (4) pacteop
; crafpzona; (5) pacteop Puurepa-

Jloxxa; (6} 10 % pacTsOp [EOROGH.

l'lomano, 1o npougce ocrpoﬂ nexomnpeccuu OricA B TEMEHHE 5+7 MUHYT.
Hanfoneweii xncnopomHoil eMkocTeie ofnagaer dusnonornyueckdii  pactsop.
PacTeOp NONHMAIOKHHA MIHTCABHO 32A¢PAMBACTCA B COCYAMCTOM pycie, HO
3HAYHTENEHO YCTYMMET UTPOTHBOWIONOBOMY pdexTy pacTROpoB cralH3ona M
peamGepuna, TumepokCHreHHpoBaHHEH pacTBop peamGepiHa 001an3eT HECKONBKO
Soppurel eMKOCTLEIO IO CPABHSHHIO CO CTaOH3O/OM, HO B TIPOTIECCE ACKOMOPECCHH
GHICTPO OTAAST BEChH PACTBOPEHHEI! KHCNOPOM, ¥TO HMeeT GomsuIoe 3HAMSHHE LA
KYTIMpOBAHHA OCTPOH FMIOKCHH NpM MPOBCACHHH PEAHHMAIBIOHHBIX MeponpHaThil.
ng pacTropa craCH3ona NpOLRCCH pIaKcaliiyl 3aMEICHBI, 9TO MOMKeT OHTh
HCTIONB30BAHG JA JeydeHHs XPOHHYECKOiH rumokcuy, CaMyo Manyio KHCIOPOAHYHD
€MKOCTS i EPSMR PEMAKCAINH HMEIOT PacTBOpE PHHrepa-JIOKKA A FIOKO3EL

Tak kak utyIHOHHBIR PACTBOP MOCNE NMPHUIOTOBNEHIN B ACENTHYECKHX YCIORUAX
‘ApPHrogeM 74 BHYTPHBEHHOTO BBeNeHud B TeueHwe 30 e, HccmemoBany
KHCIOPOOHYIO €MKOCTE B YKZ3AHHBIX PACTBOPAX, MOREEPTHYTHIX MMOEPOKCHTCHAIIMM,
Ha NPOTAKEHHM NayHOTO RNepHona Bpemenn, [Tokazano, 4o GMINMONOTHYMECKHI
pacTROP  YAepiHBacT KRGNOPOI B [HIEPOKCHTEHHDOBANMHOM COCTOAHHA B
MakcumansHoli koHuewTpaumu no 30 aweilf. Xapakrep OTAAW  KROIOPOAA
OCTANEHAIMHE PACTBOPAMIEE OCTACTCH NPEKHEM, YTO CBHACTENECTRYET O CTaGILHOCTIH
GHINKO-XUMHYECKUX  CBOHCTE TIHNEPOKCHIEHMPOBAHHEIX DPACTEOPOE B TEUYCHHE
UCCHEAYEMOIC BpEMEHN,
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BLIBOALI

1.TIpoBeaen TeoperTHueckudi aHanKs 3akoHOMEpHOCTEH npouccca BB O; »
mprcyTcrBun AQ B yoNoBHAX -HecTaumoHapuoll nndrpysun Ha anexTpoaax
OrpaHHYeHHOrO o0BeMa, W NoayyeHO ypaBHeHue ma Toka O; Ha 2ACKTpod B
YONOBMAX CMCLIAHHOR KHHETHRH B npHcoyTteteun AQ B pacteope. Jaust
KOJIIMSCTBEHHEE KDHTCPHH  SKCOECPHMEHTANBHOH TPOBEPKH  TEOPETHUECKHX
BEIBOAOB. Onpene/eN KOHCTAHTE CKOPOCTH NOCHCAyIOUIed XUMHISCKOH peakuuH
p3auMoeiicTBua AQ ¢ AKTHBHBIME KUCIOPOAHLIMH PAHKANaMH,

2.Ha oOCHOBE DpPOBEHEHHBIX  TCOPCTHYECKHX M JKCNEPHMEHTANBHBIX
uccnenoeannli  pazpaorad HOBEIH METON aHamMiHueckoro kowtpoma CAOA
OGEEKTOR ¢ NOMOLUBIO KATOAHOH BONLTAMNEOPMETPHY, OTAHYAOWMECT BHICOKOH
4UYBCTBHTE/IbHOCTBED, npocToToH HCIIOTHEHHA, IKCIPECCHOCTEIO H
YHHBEpCanbHOCTRIO. [IpeanoikeHo AB3  KOAMMECTBCHHEIX  KpurepHA CAOA:
KOHUEHTPAUMORHBIE, H KHHEeTHHS¢CKHI,

3. PaspaoTanHuii MeTOd AHUIMTHYECKOTO KOHTPOJA 34peKOMEHAoBAT ceba
BOCTATOUHO 2P PEKTHBHBIM: '

-B Opouecce onpemenenna AOA HOBEIX KOMINEKCOB JIHTHR H  KanblHA,
CONEPKANIHX B KaYeCTBE OHOAKTMEHOTO JIHFAMOR ackopOHHOBYXO KHCNIOTY,
Heenepopanna AOA ackopfaroe METAUIOR XOpOLIO COMIACYETCA © peayneTaTaMH
TOKCHHEHOCTH JAHHEBIX NPENAparos HA JKHBOTHLIX,

-B .mpouecce onpefenenne AOA IMPOKO HCOOMIEIYEMBIX KOHCEPBAHTOS
(copGuuogolt xucnotel, GensolHoll KHENOTH, 4-rHIPOKCHOSHIONNONA KHCIOTH 1 e
npomzeoaHelx). Hecnepopans AQOA  Xopollo COMacyeTcas € PE3yNLTATaMH
AMNOGEALHOCTH NCCACAYSMBIX BCINSCTE, H OOBACHAIOTCA HMX CTIPYKTYPHRIMH
0cOGEHHOCTAMH. .

-B ouchHxe smuanHa pH pacteopa Ba AOA npenapara Tokodepona |
MOHOIIIOKO31A2 — BOAOPACTEOPUMOTO awanora o-Tokodepona. Yeranosned
onTHMATEHBIH Auanasod pH pacTeopa, mpH KoTopoMm Habmofanach HaHGOABLIAR
AOA uccnenyemoro npenapata, Jdauukie no AOA TMIT xopomio cormacyeTea ¢©
Pe3yJbTATAMI MCOEITAHKA HA HMBOTHRIX.

-8 ougnke CAQOA pazmmusex pacreduil duopw CubGnpn. IMokazauo, uro
CIIMPTOBEIE IKCTPRKTH NPOABNAOT HaubGonee Reicokyle CAOA, no ¢paBHEHMO C
BOAHEIMA  H3BNeyeHusaMi, HccnenopaHue OTIENBHRX (PPAKOHil  pacTHTENBHELX
BKCTPAKTOB [OKAAN0, HTO ITHAALESTAT ABNACTCRA ONTHMANBHLIM 2KCTPATGHTOM,
cnocoGHLIM HaGoee NOMHO H3BNeUb NpHPORHEe AD M3 PaCTHTEILHOIO CEIPLA.

- npu aHanmie CAQA BOSHO-CIIHPTOBLIX SKCTPAKTOR PACTHTEREHBIX 0GbLEKTOR,
BXOMAIIHX B COCTAR KOCMETHYECKMX CpeacTB. Bribpans Hanbonece sdhdexrnsnme
KOMTIOZHLMH A1 MOBHILCHHA KaYeCTBA KOCMeTHYeckux, cpeacTs, IposeacHa ouetika
CAQA rorosolt kocMmethueckoli npomysuuu. Boneltad passroa B CAOA
NpoIyKIHH 583 3KCTPAKTOB H ¢ IKCTPAKTAMM pacTeHuli rosopur of sddexTusuol
pabote poGaBNAeMEIX DKCTPAKTOB.

4. HeeneosaHil NpoLecchl penakcanus paaa OKCHI‘eHHpOBaHHHK HH}YIHOHHEIX
PacTECPOR IO OTHOLICHUIO K mpoueccy 3B O ¢ LENBIo PACUIMPENHA BOIMOKHOCTEH
HEOTNOXKHON NOMOLIH PH OCTPO HNOKCHH.
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