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YrnepogHble HaHOTPYOkK (YHT), HaHeCeHHbIe Ha NOBEPXHOCTb CTEKITOYTNEPOAHOrO 3NEKTPO-
[a, NPoSIBNAIOT KaTanMTUYECKYO akTUBHOCTb MPU OKUCNEHUM KCAHTUHA, TMNOKCAHTUHA U MOYEBOM
KMCMOThI, YTO OTPa)KaeTCs B YMEHbLUEHUN NepeHanpsiKeHNss N B YBENUYEHUN TOKa OKUCIEHNS
rMOpOKCUNypPUHOB. YCTaHOBEHA BO3MOXHOCTb COBMECTHOMO BOMIbTaMNepoMeTpU4eckoro onpe-
[OEneHus KCaHTWUHa, TMNOoKCaHTUHA 1 MOYEBOW KUCMNOTbI, Ha anekTpoae, MmoanduumposaHHom YHT.
JIVHeNMHas 3aBUCMMOCTb aHaNMTUYEeCKOro curHana oT KOHUeHTpauum cybcTpatoB HabnogaeTcs
B UHTepBane ot 5-10° monb/n oo 1-10-° monb/n Ans moyeBon knucnotsbl U go 1-10¢ Mmonb/n gns
KCaHTUHA W TMNoKcaHTUHa.
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XUTO3aH, M’MaPOKCUNYPUHbI
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BBegeHue

lMapokennypuHbl — kcaHTuH (KE), rmnokcaHTuH
(FKe) n moueBas knucnota (MK), nrpatot BaxkHyto ponb
B OpraHuame 4yernoBeka. KOHTponb cogepXaHus aTmx
BELLECTB MO3BONSET AMarHOCTUPOBaTb Ha pPaHHen
cTaguu MHorve 3aboneBaHus, Hanpumep, rmnepy-
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pUKEMUIO, NOAArpy, rMnoypUKEMUI0, KCaHTUHYPUIO,
NOYeYHyo HeJocTaTouHOCTbL M Ap [1, 2.

Onsa onpepenenus Ke, NKe n MK ncnoneaytot
pasnnyHble PU3NKO-XnmMmyeckne metoael [2, 3-7], B
TOM 4uncre BonbramnepomeTputo [8]. Ha Hemoaun-
PMLUPOBAHHbBIX YINEePOaHbIX 3feKTpoAax rmapok-
CUMYPUHBI OKUCAAIOTCS NPaKTUYECKN MPU OOHUX U
Tex Xe noTeHuunanax, nodToMy nux onpegeneHue npu
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COBMECTHOM MPUCYTCTBUM 3aTPYAHSAETCA 13-3a nepe-
KpbIBaHUS MMKOB. [1N5 NOBbILLEHWS YyBCTBUTENBHOCTM
n cenektnBHocTun onpenenexns Ke, N'Ke n MK ucnone-
3YI0T XUMWUYECKN MOANMDULIMPOBAHHbBIE 3NIEKTPOAbI
(XMQ) [9-11], obnagatoLyme cnocoBHOCTbLIO NOBbILLIATb
YYBCTBUTENBHOCTb M CENEKTUBHOCTL ONpeaeneHus
Ouonornyeckn akTUBHbIX BellecTs [12].

B nocnepHee Bpems B kayecTBe MoandUKaTo-
poB Wnpoko npumeHstoT YHT [13, 14] 6narogaps nx
YHUKaNbHbIM CTPYKTYPHBIM U (PU3NKO-XMMUYECKM
corictBam. OgHMM M3 rMaBHbIX Npenmyllects XM3
Ha ocHoBe YHT saBnsieTcs nx HeobbIYHO BbICOKas
YYBCTBUTENBHOCTb K 3M1IEKTPOAKTMBHbLIM BELLIECTBaM
Mo CpaBHEHMWIO C TPAAMLMOHHBIMW YIIIEPOLHBIMU 1
MeTannuyeckumm anektpogamu [13]. Tak, Hanpumep,
mMoaudmKaumsa anekTpoaa yrinepoaHbIMU HaHOTPyBKkamm
NPUBOAMT K 3HAYUTENbHOMY YMEHbLUEHNIO NepeHa-
NPSPKEHNS U yBENUYEHMIO TOKa OKUCIIEHNS HUKOTUHA-
MUaageHnHanHykneatmaa [14], katexonammHos [15,
16], rmtoko3bl [17], cepocoaepxaLimx aMmHokucoT [18]
1 vHcynuHa [19]. BbICOKy akTMBHOCTb Takmx XM3
CBSI3bIBAOT C 6ONbBLLIONM YAENbHON MOBEPXHOCTLI0 YHT
W Hannymem Ha Hel OYHKLUMOHANbHbIX TPy Uin To-
Nonorn4yecknMn gedektamm NnoBEPXHOCTU, UMetoLLIEN
aTomapHbIn MmacwTab n cneundrkon aNeKTPOHHOMN
CTPYKTYpbl HaHodopm [20].

B paHHoM paboTte nsydyeHa BO3MOXHOCTb CO-
BmecTHoro onpegenenus Ke, NKe n MK Ha anekTpo-
ae ua cteknoyrnepoga (CY), moandunumpoaHHOM
MHOrocnonHbiMmn YHT.

YcnoBus akcnepuMeHToB

Linknnyeckune n nnHenHbIe BonbTamneporpaMmmel
pervcTpupoBanu Ha BOfbTaMnepoMeTpU4eCckoM aHa-
nu3atope «3koTecT-BA» (OO0 «3KOHNK-IKCIEPT»,
Poccus). MNpu pernctpaumm BornstamnepHbIX KpUBbIX
NCMNONb30BanN TPEXANEKTPOOHYI0 S4enKy. B kayectse
paboyero anekTpoaa NnpuMeHann anekTpoabl n3 CY
¢ BManmMom noepxHocTbto 0.10 cm? unu CY, nokpbl-
Tbln MHOrocnovHbiMn YHT (YHT-CY). Snektpogom
CpaBHEHWS Cry>un xnopuacepebpsiHbii, BCNOMO-

-0,2 0,2 0,6 1 EB

ratenbHbIM — MaTMHOBas NpoBosioka. Linknnyeckne
BOMbTaMMNePorpaMMbl PErMCTPUPOBANN MPU CKOPOCTK
HanoxeHus noteHyunana (v) 20 mB/c. KoadhdurumeHT
CKOPOCTU 3MEKTPOLAHON peakuun onpenensnu, sa-
pbupysi BenuuuHy v B nHtepsare ot 10 go 100 mB/c.

XMQO Ha ocHoBe YHT nonyyanu nyTem HaHeceHus
cycneHsum YHT Ha noBepxHocTb CY ¢ nocneaytowmm
ncnapeHmem pacTBopuTens Ha Bo3ayxe. [ng npuvro-
TOBIEHUS CYCNEH3MI CMOMb30Banu MHOrOCMNOWHbIE
YHT doupwmbl Aldrich, KoTopble UMEKT BHYTPEHHUI
anameTp 2-6 HM, BHewHun gunameTp 10-15 Hm, gnu-
Hy 0.1-10 MKM nnu BHewHu guameTtp 110-170 HM 1
OTMHY 5-9 MKMm.

CycneHsuio YHT B aueToHe, gumeTtundopma-
muge (AM®A) nnm BOAHO-CNUPTOBOM pacTBOpe C
nobaenexnnem HadmoHa (H®) nonyyanu B pesynerarte
yNbTpa3ByKkoBOM 06paboTKku B yNbTPa3ByKOBOW BaHHE
WiseClean WUC — AO3H. BogHo-cnnpToBon pacTBop
H® nonyyanu passegeHmem 5 % MCXOQHOro pacTBo-
pa nonumepa H® B pocchaTtHom Bydepe ¢ pH = 6.86.
PacTBop xnto3aHa nonyyanu pactBopeHnemM TOHHON
HaBecku xutosaHa B 0.05 M pactsope HCI.

PactBopbl rugpokcunypunoB (Kc, 'Kc n MK)
roTOBWUMN NyTEM PAacTBOPEHNSI TOYHO B3ATbIX HABECOK
B OydbepHbix pactBopax ¢ pH = 6.86. Cepuun pacTBo-
POB MEHbLUNX KOHLEHTpaLuuin rotoBmnm pasbasneHu-
€M NCXOOHbIX PacTBOPOB HEMOCPEACTBEHHO Nepes
n3MepeHnsaMun. pH pacTBOpoOB KOHTPONMPOBaNu Ha
pH-meTpe Tna pH-150.

OneKTPOOKUCNeHne rmapoKCUnypruHOB
Ha HeMoAU(PULUPOBAHHOM
CTEKIIoyrnepoaHOM aneKkTpoae

B HenTtpanbHon cpege Ke, NKe n MK okncnsatotes
Ha HemogmdpuumposaHHoM CY ¢ nepeHanpsikeHnemMm,
npu BbICOKMX NoTeHuuanax. Hanpumep, Ha doHe
docaTtHoro bydepHoro pacteopa ¢ pH = 6.86 MK
okucnsetcs npu E =0.65B, Kc—npn E = 0.95B, a
'Kc B pabouen 06nacTv noTeHunanoB He OKUCTSieTCs
(puc. 1, a). MNpun atom Ke 1 'Ke TepsaoT aBa anekTpoHa
1 ABa npotoHa. Npoayktom okmcneHna Ke apnsetcs

I IZO MKA

0 0,35 0.7 £B

Puc. 1. Liuknuyeckme BonsTamrneporpammbl, NonyyYeHHble Ha anektpoge u3 CY B npucytcteun 510~ monb/n
rmnokcaHTuHa (1), KcaHTuHa (2) n mo4veBor kucnoThl (3) Ha hoHe dhoccaTHoro BydepHoro pacTeopa ¢ pH =
6.86 (a); umMKnMyeckme BonbTamneporpaMmmbl, nonyvyeHHble Ha XMQ3 Ha ocHoBe YHT B otcyTcTBMe (1) 1 B npu-
cytcTBun (2) 5102 Mmonb/n MoyeBoW_kncnoTbl Ha dooHe docdaTHoro bydepHoro pacTteopa ¢ pH = 6.86 (6);
rpacovk 3aBUCUMOCTU BENNYUHDBI | /4/V OT J\E Mpw OKUCIIEHUN MOYEBON KNCIOTbI Ha anektpoae YHT-CY (g)
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Kc, a 'Kc — MK. QnekTpoxmmmnyeckuii npoLecc cooT-

BETCTBYET cneayrLwmm ypaBHeHusm [21-23):
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Mouesai Kucroma

AnekTpoxmmnyeckoe okmcreHe MK npovcxoant
B Heckonbko ctagun. CHavyana MK okucnseTtcsa oo
HecTabunbHOro AMMMUHA MOYEBOW KACMNOThI, 3aTeMm
B pesyrnbraTe NoSIHOM ruapataumm QUMMUH NpeBpa-
Lwaetca B 4,5-A10N MOYEBOW KMCOTbI, KOTOPbIN NpU
pH =7.0 paspyLuaeTcsa c o6pa3oBaHMeM annaHTomHa
[22, 23]. Cxembl anekTpookucneHusa MK B HerTpanb-
HOW cpefie 0ObI4HO MPeAcTaBnsAT CreayLWwmMn
ypaBHeHuAMM [22]:
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JInHenHasa 3aBUCMMOCTb @HO4HOTO TOKa OT KOH-
LeHTpaLmMmn rmapoKCUNYpPUHOB HAOMO4AETCS B MHTEP-
Bane ot 5-10- go 5-10-* monb/n. Kak BugHo 13 puc. 1,
a, NnepekpbiBaHMe LWMPOKMX NUKOB okncneHns MK un
Kc npensTcTByeT onpegeneHunto 3TuxX opraHn4ecKmx
COeMHEHNN NpN COBMECTHOM npucyTcTeun. Ans
NOBbILEHNS YYBCTBUTENIBHOCTU N CENTEKTUBHOCTHU
BONIbTAMMNEPOMETPUYECKOrO MeToa onpeaeneHus
rMAPOKCUMYPUHOB PACCMOTPEHO NX INEKTPOOKUCTIEHNE
Ha XM3 Ha ocHoBe YHT.

7 10 MkA (1) a
15 MKA (2)

0,3 0,2 0,7 E, B

Mony4yeHue moanLUPOBaHHbIX
yrrnepoaHbIMU HaHOTPYOKamMum
aneKkTpoaoB

OcHoBHbIM cnocobom nmmobunuaaumm YHT Ha
NMOBEPXHOCTY 3MeKTpoaa SABNSETCS KanenbHoe HaHe-
CEHUNe —HaHeCceHWe Ha MOBEPXHOCTb 3M1EKTPOAA Kannm
cycneHsun YHT ¢ opraHudeckum pactBopuTtenem u
JanbHenwee ncnapeHne pactTBopuTens.

M3yueHo BNusiHMe cocTtaBa CycneH3unm v npupoabl
YHT Ha nx cBoincTBa. B kayecTBe 9eKTPOaKkTUBHOIO
COeVHEHUs NCMNonb3oBanu rekcaunaHogeppaT-aHn-
oH—[Fe(CN), J*. Lluknuyeckue BonsTamneporpammbi
5-10-* M pacteopa K,[Fe(CN),] Ha ooHe 0.1 M H,SO,
npuBeAeHbl Ha puC. 2, a, Ha KOTOPbIX HabngarTcs
aHoAHble 1 KaTogHble nukm npu E=0.25 1 0.10 B co-
OTBETCTBEHHO. YCTAHOBIIEHO, YTO Bonbllee 3Ha4YeHne
TOKa OKWUCNEHMs1 KomniekcHoro aHnoHa [Fe(CN)J*
npu E = 0.25 B HabnogaeTcsa npy NCNosfib30BaHUK
cycneHsun YHT Ha ocHoBe xuTo3aHa (puc. 2, 6), uTo,
BEPOSATHO, CBA3AHO CO CNIOCOOHOCTLI0 MAKPOMOSIEKY
XUTO3aHa agcopbupoBaTbcs Ha noBepxHocTn YHT un
OencTBoBaTh Kak NosiuMepHoe KaTMoHHOE NOBEpX-
HOCTHO-aKTMBHOE BELLLECTBO, CMOCOOHOEe 0bpa3oBaThb
ycTtonumsyto aucnepcuto ¢ YHT [24].

[Mony4yeHa 3aBUCMMOCTb TOKa OKUCIIEHUSA KOM-
nnekcHoro aHvoHa [Fe(CN),J* npu E = 0.25 B oT koH-
ueHTpauun YHT 1 xutosaHa B CycneH3mn. YCTaHOBMEHO,
YTO MakcuMMarnbHOe 3HayeHue Toka HabngaeTcs
npu cogepxaHun 2.5 mr/mn YHT (puc. 3, a) n 0.5 %
xutosaHna (puc. 3, 6).

Npv BapbMpOBaHUM FEOMETPUYECKMX MAapaMeTpoB
YHT 6b1n10 yCTaHOBMEHO, YTO NyyLUMe BOMbTaMMNepHbIe
XapaKkTepucTuku (BorbLue BbICOTA, MEHbLLIE MOMYLUMPUHA
MUKOB 1 Pa3HOCTb NMOTEHLMANOB aHOOHO-KaTOAHbIX
nukoB) HabnogatTcs Ha XM3, nonyyYeHHbIMK U3 Cy-
cneH3un YHT ¢ ganameTtpom 110-170 HM B pacTBope
XUTO3aHa (puc. 2, a), YTo, BEPOSITHO, CBA3AHO C UX
©onee BbICOKOW YAENbHOM NOBEPXHOCTHHO.

WTak, npn ganbHenwmnx nccnegoBaHusax mc-
nonb3oBanu XM3 Ha ocHoBe YHT, N3rotoBneHHbIX 13
cycneHsun mHorocnomnHelx YHT ¢ gnametpom 110-170
HM B 0.5 % pacTBope xutosaHa.

1, MKkA 0
150 A
100 1 %

e W G

JIM®A  Auneron HO Xurto3aH

Puc. 2. Upknuyeckre Bonstamneporpammbl okvcrnenuns 5-10° M K, [Fe(CN).] Ha XM3 Ha ocHose YHT c aua-
metpom 110-170 Hm (1) nnm 10-15 Hm (2) (a); 3@aBMCMMOCTL Toka okucrienns 5-10° M K [Fe(CN) ] Ha anekTpoae
YHT-CY npu E = 0.25 B oT npupoakl opraHnyeckon dasbl B cycrneHaunm (6)
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1, MKA

0,1 0,25

0,5 1 2,5 C,%

Puc. 3. 3aBucumocTsb Toka okucnenus 5-10° M K [Fe(CN),] Ha anektpoge YHT-CY npu E = 0.25 B oT KoHLeH-

Tpauun YHT (&) n xutosaHa (6) B cycneHsumm

OnNeKkTpooKUCNeHne ruapoKCunypmHOB Ha Mo-
OndULNMPOBaHHOM YrnepoaHbIMU HaHOTpyBkamu
anekTpoae

Vicnonb3oBaHme MHorocnonHbix YHT ans moau-
domkaumm nosepxHocTv CY NpUBOAUT K 3HAYUTENBHOMY
YMEHbLLEHUNIO MEPEHANPSKEHUS Y YBENTUYEHUIO TOKA
OKMCIEHUS TMOPOKUCMYPUHOB. PasHOCTb NoTeHLun-
anos nvkoB (E,) okncnexus cy6etpatoB Ha XMO u
CY coctaBnseTt Ha 200 mB 1 250 mB gns Kc n MK
COOTBETCTBEHHO, 3Ha4YeHne Toka B nuke (/ ) okncne-

Ta6bnuua 1

BonbTamnepHble xapakTepUCTUKM OKUCNEHUS TU-
apokcunypuHoB (C = 5-10-° monb/n) Ha CY 1 XM3 Ha
doHe chochaTHoro BydepHoro pactesopa ¢ pH =6.86

CybcTtpar AnekTpoa E.B I, MKA
cYy 0.95 22
KcaHTuH
YHT-CY 0.75 70
[MnokcaH- cy ) )
TUH YHT-CY 1.20 209
Mouesas cYy 0.65 43
Kncnora YHT-CY 0.40 104
I'Kc
I {50 MKA
2
MK
--------- ’ 1
B
0,1 0,5 0,9 136 B

Puc. 4. Bonstamneporpamma, nonyveHHasa Ha XM3
Ha ocHose YHT B oTcyTcTBUe (1) B NnpucyTcTBUMK (2) B
pacTBOpe MOYEBOW KUCMOTbI, KCAHTUHA U TUNOKCaHTUHA
(C =510 monk/n) Ha boHe chocaTHoro BydepHoro
pacTtBopa ¢ pH = 6.86

HUS 3TUX OpraHu4yecknx coegmHeHun Ha XM3 n CY
oTnnyatotcs B 2.4-3.2 pasa (t1abn. 1). B kauecTtBe npu-
Mepa Ha puc. 1, 6 npuBeAeHa BonsTamneporpamma
okucneHusa MK, nonyyeHHas Ha anektpoge YHT-CY.
Ha aHogHow BeTBM HabntogaeTcs ogHa CTYMNeEHb,
nmetoLLas opmy Nuka, BbICOTa KOTOPOW 3aBUCKT OT
KOHLEHTpaLmn rugpoKcnnypmHa. MayyeHa 3aBncmmocTb
BEMMYMHBI TOKA OT CKOPOCTU HANOXEHMS NOTeHUMana.
YcTaHOBNEHO, YTO 3aBUCMMOCTb I/\/; oT \/; nmeet
oTpuLaTenbHbIA HaKMoH (puc. 1, ), 4To CBUAETEb-
cTByeT 00 aneKTpoAHOM Mpouecce, OCMOXHEHHOM
XUMWUYECKOW peaKkLmen.

Oxucnenue Kc, 'Kc n MK Ha anektpoae YHT-CY
MPOVCXOANT Npu pasHbix noTeHuuanax: npu E =0.40 B
(MK), 0.75 B (Kc) n 1.20 B (I'Kc) (tabn. 1). PasHocTb
NoTEHLMANoB NMKOB OKUCIIEHNS] 3TUX COEAMHEHU
coctaBngaet 350-450 mB. [10o3TOMY C MOMOLL IO 3TOr0O
XM3 BO3MOXXHO COBMECTHOE ONpeaeneHne rupokcu-
NypWHOB MO TOKaM NUKOB, PErMCTPUPYEMbIX Ha OOHON
BOMbTamneporpamme (puc. 4).

MpepnoxeH cnocob COBMECTHOro onpeaeneHus
rMAPOKCUMYPUHOB Ha anekTpoae, MoanuLMpOBaH-
HoM YHT.

BonbTamnepomeTpuyeckoe
onpeaeneHve ruapoKCUNypuHOB Ha
MoaAnULIMPOBaAHHOM YriepoaHbIMU
HaHOTpyOKamu aneKkTpoae

XM3 Ha ocHoBe YHT ncnonb3oBanu Ans BOSb-
TamnepomeTpuyeckoro onpegenenus Ke, NKe n MK.
OnpepneneHne npoBoannu Ha oHe hocdaTHOro
OydepHoro pacTteopa ¢ pH = 6.86. CogepxaHue
rMAPOKCUNYPMHOB HAaXo4WM No Tokam MUKOB OKUC-
nenva MK, Keu'Kenpn £ =0.40B,0.75B1n 1.20B
COOTBETCTBEHHO. JIMHEHas 3aBMCUMOCTb TOKa OT
KOHLeHTpaumu aHanuTa ans MK HabrntogaeTcs B UH-
Tepeanax ot 510 go 1-10°* mone/n, a gns Kcu M'Kec—ot
5:10-* go 1-10-° Mmonb/n. Pe3ynsTaThl perpeccMOHHOro 1
KOppEensiLMOHHOTO aHann3a npeacTaBneHsbl B Tabn. 2.

MNpaBunnbHOCTb pe3ynbLTaToB onpeaeneHns oue-
HEeHa MeTOAOM «BBEAEHO-HaNAEHO». YCTaHOBIEHO,
YTO OnpefensiemMble KOHLEHTpaLMmN F'MAPOKCUNYPUHOB
B CEpuUn napansenbHbIX pe3ynbTaToB NpakTU4ecKku
cosnapgatot. BenunuuHa S, He npessbiwaet 0.05 (n = 10).

Katanutuyeckunm otknuk XM3 ctabuneH B
TeyeHne Hegenu. [ins ynyyweHuss MeTporioruye-
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Ta6bnuua 2

AHanuTn4eckme xapakTepucTukm onpegeneHms rmgpokcnnypmHo Ha XM3 Ha ocHose YHT Ha dhoHe chocdat-

Horo 6ydhepHoro pacteopa ¢ pH = 6.86

YpaBHeHWe perpeccumn
Aranut KOHLI,eI-ErV[I)aaTJ,aVIsVIc?HMOHb/H (I, II\%IKIAT; aC,-'-IVlI)OEbC/;'I ) R
a b
KcaHTuH 5103- 110" 41+0.2 0.62 +0.03 0.9985
[MNOKCaHTUH 5103- 1106 27+0.2 0.32+£0.02 0.9991
MoueBas kucnota 5103-110° 261041 0.47 £ 0.03 0.9979

CKUX XapaKkTepUCTUK MOXHO eXeHEBHO NPOBOANTb
3MEKTPOXUMMNYECKYIO pereHepaumio NOBEPXHOCTHU
XM3 B NOTEHLMOAMHAMUYECKOM PEXMME B pacTBOpe
(POHOBOrO 3MEKTPOSMTA.

WTak, ncnonb3oBaHune anektpoga YHT-CY no-
3BOMSET MNOBbLICUTbL CEMNEKTUBHOCTL U YYBCTBUTENb-
HOCTb onpegeneHnsa rmapoKUCnypUHOB Y €r0 MOXHO
NpeanoXnTb B KAYECTBE XMMUYECKOTO CEHCcopa Ans
COBMECTHOrO onpefeneHnsa 3Tux opraHnyeckmx co-
€OVHEHUN.

PaccmoTpeHo B3anMHOe BNUSIHNE 9TUX Coeaun-
HEeHW Ha aHaNMTUYECKUIN CUrHan, perncTpupyemMsbin
Ha XM3. [Insa aToro BapbmMpoBanu KOHLEHTpauum
MeLuatoLLEero KOMNOHeHTa Npuv NOCTOAHHOW KOHLEH-

Tpauum aHanuTa B COOTBETCTBUN C YCTAHOBMEHHbBIMU
3HaYEHNAMUN HUXHEW rpaHuLbl onpegenseMbiX co-
Aep>KaHni ANs KaXX4oro opraHn4yeckoro coegmHe-
Husa. Hanpumep, MK ¢ KoHUeHTpaunen B pactsope
50 mkmonb/n onpegenanu B npucytcteum 300-500
Mkmonb/n Ke n M'Ke, Ke ¢ KoHUeHTpaumen B pacTeope
5 mkmonb/n— B npucytcteum 100-300 mkmonb/n MK u
Kc, a MKc ¢ koHUeHTpauuven B pacTBope 5 MKMOIb/n
— B npucyTtcteumn 100-300 mkmons/n MK n Ke. Kak
BMAHO 13 Tabn. 3, Benu4nHa S, npu onpeaeneHnn
rmagpokcunnypuHoB He npesbiwaeT 0.03 Bo Bcem ava-
nasoHe nccnegyemblx KoHUeHTpaumn. CnegosatensHo,
nepekpecTHasi akTMBHOCTb MoandukaTopa B uccne-

Ta6bnuua 3

B3anmHoe BnunsiHMe rmapoKCUNYpPUHOB Ha pe3yrbTaThl UX BOSIbTaMNEPOMETPUYECKOro onpeaenennsa Ha XM3
Ha ocHose YHT Ha cpoHe pocdaTtHoro 6ydpepHoro pacteopa ¢ pH =6.86 (n=6, P=0.95,¢ . =2.57)

o X C(MK), C(TKe), Baenerio Ke, HaipeHo Kc, mkmonb/n S
=S MKMOMb/N MKMOMb/N MKMOb/N r
()
53, - - 5 49+01 0.02
o 5 ¥
@ g = 100 100 5 5.0+ 041 0.02
g2
o3 200 200 5 5.2+ 0.1 0.02
@)
“ 300 300 5 4.9+0.1 0.02
O C(MK), C(Ke), BeepeHo Kc, HanpgeHo MNKe, s
X = MKMONb/I MKMONb/MN MKMONb/N MKMONb/N r
= - - 5 52401 0.02
55
SEs 100 100 5 4.8+0.1 0.03
g O
g s 200 200 5 51+0.1 0.02
Oa 300 300 5 49+0.2 0.03
o C(Kc), C(I'Ke), BeepeHo MK, HangeHo MK, s
s <2 MKMOIb/N MKMOIb/N MKMOIb/N MKMOIb/N r
=
S3 . - - 50 50.0 + 0.5 0.01
o b¥
3 ';,‘; 300 300 50 51+1 0.02
0o O
aé. §- 400 400 50 49.5+0.9 0.02
(@)
B 500 500 50 49.8+0.9 0.02
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Ta6bnuua 4

Pe3yanaTb| onpeneneHna KCaHTuHa, rmnoKCaHTuHa n MOYEBOWN KNCNOTbI B MOAENbHOW cucteme KpoBu Ha

anektpoge, moaupuumnposaHHom YHT, B MoaenbHoi cucteme kposu (n =6, P=0.95,t = 2.57)
AHANT C, MKMoOnb/n BeepeHo, HanpeHo, s
(Hopma [25]) MKMONb/N MKMOIb/N r
KcaHTuH 1-131 5.0 4.92£0.2 0.04
MnokcaHTuH 8.5 9.0 8.7+0.3 0.04
MoueBas kucnota 120-420 125 1204 0.03

OyeMOM MHTepBane KOHLEHTPpaLMn Ans Kax4oro us
3TUX COEANHEHUSI OTCYTCTBYET.

MpoeeneHo onpegenenune Kc, NKc n MK B mo-
OenbHON CUCTEME KPOBU Ha OCHOBeE oM3norornye-
ckoro bydepHoro pacteopa, KoNM4eCTBEHHbIN COCTaB
KOTOPOro COOTBETCTBYET HEOpPraHM4YeCKon CocTaBs-
towen kposw B Mmorb/ni: 150 NaCl, 5.0 KCI, 2.4 CaCl,,
1.2 MgSO,, 1.2 KH,PO,, 25 NaHCO,. Mewatouiero
BNUSIHUSI HEOPraHNYeCKUX MOHOB Ha onpeaeneHne
rmopoKkcunypuHoB He Habnogann. CogepxaHune
rMAPOKCUMYPUHOB HAXOL4MMAW NO rpagynpoOBOYHbIM
rpacmkam. Pesyneratsl onpegenenus Ke, F'Kecn MK B
MOZENbHOWN CMCTeME KPOBU, NpeacTaBrieHbl B Tabn. 4.

Pa3paboTaHHbIn cnocob MoxeT ObITb MCMOoMb-
30BaH 1151 onpeaeneHns rmapokcunypuHoB B 6uono-
rMYECKNX XKUAKOCTSAX NPU KIMHNYECKOW AUarHocTmke
3aboneBaHuin.

Paboma ebinonHeHa npu noddepxxke Pocculi-
cK020 ¢hoHOa hyHOameHmMarsbHbIX uccrnedogaHull
(2paHm Ne 12-03-97031 u Ne 13-03-01101).
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SELECTIVE VOLTAMMETRIC DETERMINATION OF
HYDROXYPURINS ON ELECTRODE MODIFIED BY CARBON
NANOTUBES

L.G. Shaidarova, I.A. Chelnokova, G.F. Mahmutova, M.A. Degteva,
A.V. Gedmina, H.C. Budnikov

Kazan Federal University, A.M. Butlerov Chemical Institute
Kremlevskaya str.,, 168, Kazan, 420008, Russian Federation

Carbon nanotubes (CNT) deposited on the surface of glassy carbon electrode show catalytic activity
in the oxidation of uric acid, xanthine and hypoxanthine that is exhibited in decreasing overvoltage and
increasing oxidation current of hydroxypurins. The method of simultaneous voltammetric determination
of uric acid, xanthine and hypoxanthine at the electrode modified by carbon nanotubes is suggested.
The linear dependence of analytical signal from substrates concentration is observed in the range
from 5x10-2 to 1x10-5 mol/I of uric acid, and to 1x10-* mol/l of xanthine and hypoxanthine.

Key words: chemically modified electrode, carbon nanotubes, chitosan, hydroxypurins.
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