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sweep voltammetry, LSV ) il 84k S AL ISR 5 GSH#ES.0x10™° ~2.0x 10 ° mol - L' ERIFHAMRXER, &
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Electrocatalytic oxidation of glutathione at 10-methylphenothiazine
modified carbon paste electrode and its practical analytical application
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Ningxia University, Yinchuan 750021, China)

Abstract: The electrocatalytic oxidation of glutathione (reduced form GSH) at 10-methylphenothiazine
(MPT) modified carbon paste electrode ( MPT/CPE) was investigated by cyclic voltammetry (CV).
Although GSH itself showed a very poor electrochemical response at carbon paste electrode ( CPE), the
response could be greatly enhanced by using MPT/CPE, which enables a sensitive electrochemical
determination of the substrate GSH. The reaction rate constant for catalytic oxidation was evaluated as
(5.44£0.03) x10*(mol - L™") !
peak current of GSH versus its concentration had a good linear relationship in the concentration range of
5.0%107°=2.0 %102 mol - L™ with the correlation coefficient of 0. 999 0, and the detection limit of
1.0 x 10™® mol - L' by linear sweep voltammetry ( ISV ). The method can be applied for the

- ™" by using chronoamperometry (CA). The catalytic oxidation

determination of GSH in injection samples with the satisfactory results.
Key words: glutathione; 10-methylphenothiazine; modified carbon paste elecirode; electrocatalytic
oxidation; linear sweep voltammetry
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HUEHE", DIk S YRR AL E AL
N TFHIBIREE ARV ik, BT, SA R
a1 s - St WAV -1 il R R e
TTF-TCNQ itk '® . & BBk KB ik %
Xt GSH #1743t B 5%, LA 10-FF 5wy e g (10-
methylphenothiazine , MPT) >y 34 48 15 & % GSH 1 #,
AL B AT R B BRSSO R (B %
GSH 7£ MPT &4fifschi B % (MPT/CPE ) |k iy L fE4k
AL B AT I IR RIS R AR E

ASCAERTHI AR 2 B 4 T MPT/CPE, 32
FATEIR &% (cyclic voltammetry, CV) BF45 T GSH
£ 0.25 mol - L' NaClO, ##irh K MPT/CPE Ly,
PEALEALAT Ty, 38 FI T L L EE ( chronoamperometry
CA)MET MPT 38T WA i RS BR
D, , AL SR B E k, AT G R « 3
HE¥EZ . ME&HEEHRZE (linear sweep
voltammetry , LSV ) W84 L EAL IS HL i 55 GSH Ltk
TEEE . [RAT AT ¥ X T B B2 E (Gluthion ) KR
FRET(STS) M43 GSH 8317 T &, 51w
%,

we5RAE

B 5itH CHI 660A Btk THE¥: (EH
CHI {X#8/A /) , LA CPE B MPT/CPE 4 T/E 1%,
MFTH R E K (SCE) AS Hhi Rk, CHI 115 412K
Wik, MPT(3EE Aldrich /2] ,98% ) ; GSH( 1
BARAEYMASARAR, £ EH) s HhE (R
J<AH] Laboratorio Famaceutico C. T. S. r. L A ®]) ; STS
(BHIRKHARRAR) o

BEHME KaBnSBRaElaEr2:1
BE,PIBHS, BRANRN 2.6 mm KRR I
B, E52, 5 —Uih— AR A 22 A 3 2 B A5 AR B
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BEMPT2 mg B TFZE4 L, 5081 g
BS W EZECRELER KR SRR AR
[F B He I A R A s, RS 35) , E AR IU SR L)
B, R, 7 —milE— IR AL L, B8 MPT
1B it B A%k (MPT/CPE) , ¥ il 15 i B AR 75 FR
b= il e O

LWHE HAFEWERF=BEHKER, CPE
3%, MPT/CPE ) T/Er4%,SCE 53 4% ,CHI 115
W2 B MR, BB 10 mL, STHFHEME RN
0.25 mol - L™" NaClO, (pH 6.8) KW, HAH
H:0~0.85 V,3EF CV, CA J LSV B4R

ZR5itie
1 MPT/CPE BB{L31TH

MPT/CPE 7E 0. 25 mol - L™" NaClO, 7K % %
FITE MR 22 i 28 L& 1b, MPT/CPE 7£ 0.671 V I
0.587 V bF —XiE ] Wi AL iR R I%, E =84 mV,
TEHHEEEE 20 ~1 000 mV - s ™' F, MPT & fbidkes
W(L) SEHHEEEF TR V) ERFHLEX
Fo R MPT 7ERSH b 930 foA vT 338 SO, B O 3 B
AR, P ERREH MPT AREASSRESZ
] B R HesE i, B AA 50 T BT 8™,
Wit CA WE T H3E H MPT ZEB AR A kS R M
¥ RARE

Figure 1 CV curves of unmodified electrode (a),
modified electrode (¢) in 3.0 x 107> mol - L™' GSH
and modified electrode (b) all in 0.25 mol - L~*
NaClO,. Scan rate;: 20 mV - s~"

IR Cotrell AR,

2 -12,-172
€T L (1)

RHP n HEBEFEBEF AENEER,c H
MPT %% TR A8 k&, D, A MPT 43 8(F
WA EPRNY BRE A, P ERER. &
HI-¢ iR RS D, Y . I
I-t™ &A% 5.906 x 107, 3+ & 75 D,, =
6.28 x10 " cm® - 57",

pH 2.0 ~9. 5 #8745 pH %t MPT/CPE Hi{k
AT AR (E 2A) , TR REZH,pH2.0~9.5
SR AL (E, ) LR ABEE, LB MPT & 4Lk R
RNEAEFZE5, R~ BEFHEBMELE
JRR N, 7EpH 2.0 ~7.0 I, FEE pH 303 KX;
ZEpH7.0~9.5 I FEE pH B R, X T RER
MPT HE F &K mra™ .
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Figure 2 Dependence of I, () and E,, (o) with pH in 0. 25 mol - L' NaClO, at MPT/CPE. (A)
Scan rate; 50 mV - s™'. (B) the concentration of GSH is 3.0 x10 > mol - L', Scan rate; 20 mV - s™"

2 GSH £ MPT/CPE LR RITH
3.0 mmol - L' GSH 7£ CPE f1 MPT/CPE -4
TEIMRZ LI 1, LR R KW, GSH 7E CPE
FWEEREAFEARE TSRS (K 1la), &
FHL 7 o L 07 1) T B W% 38 K (B 0 48 4k % s B, B
GSH 7Rt A E NS B, AR EEKER
B AL RN ; fB7E MPT/CPE | F 0.702 V &b
BT — AT EAE, SRR KRS, A
E RIS (B 1c) , 28 MPT/CPE X} GSH fy 4k
HEAMNA BEWELER ., FEEHHEE 20 ~1 000
mV -s™' T, GSH 7 MPT/CPE L 1,5 v 2R
IR R, KW GSH 78 MPT/CPE | 19 HE 4k 2= 4,
Ak BN 32 B il Y e A AL AR RN R
ZEpH2.0~9.0 BT/ pH SHE Lk &
EEfT I (B 2B) . SR REY, 7 pH
2.0 ~5.9 {4k E_FE pH 308/, 28 GSH By
HAELEASEER T2 57 pHS5.9~9.0,E, -
pH XRMA MBIV &, 72 pH 2.0 ~3.5 #4k [, B8
pH N3N, X 7 RE 5 MPT FHE F R4 KR
%7 pH 3.5 ~7.0,1, -pH X RHZ L AT E;
TEMETEE 1, ZHT8/) , X 7] fE & MPT [HES 7 &4
KIS . AR S A R R 0.25
mol - L™" NaClO, /K% (pH 6. 8) NN R,
TEHRREEE 20 ~1 000 mV - s~ B, % 3.0 x
10 > mol - L™" GSH 7£ MPT/CPE | #:4F4EHR 22
B AERRUE, -logw EELRR, KHEEBFRE
E,(mV) = 629.80 + 41.53logv (mV -s7'), r=
0.998 3, HEZLAIEKTR E,/(logv) =41.53 mV,
BEZLRTEY B E AR

E, = (blogv) /2 + constant (2)

FH b O Tafel RIZ, LR E, - logv M ELARIR
9 b/2,8) b=2 xE,/(logv) =83.06 mV, 145 b=
2.303RT/naF(XH T % 293 K, n h3 5H RN
BT HBE, o HHEAEBRYF NEDIEH %6
485 C - mol ™) ,SRIBH T &8 A% ¢ =0.70,

iz CA 7€ MPT/CPE %7 & GSH fF7E/
BT AR . AR R

I/1 =M [ 7 erf(A?) +exp( =A)/A*]  (3)

AH I R~ GSH FER AEALEL R, I, R/~ GSH
AEENBBRRER. A =ket (R kLK R
HIH B, ¢, Jy GSH IRV, ¢ JyfE b R i B
H)o M A>L5HEef(A?)>1, exp( —A)/A—
0, ML N FZ Bl 2. T

IC/IL=7Tl/2/\.1/2=7Tl/2(kCOt)1/2 (4)

HR(4) TitEsEaE R R k. >
115 ms B,k = (5.44 £0.03) x10*(mol -L™") ~'-s7',
3 H&RNE

3.1 ZMEEMENR EH LSV LR T B
AEAIEHE R S GSH YR ERI X R, 7EWRIE 5.0
107°~2.0%x10 % mol - L', ZMALERMIER
AR (1) 5 GSH ¥ ¥ (o) BB R FH &M
KR, KRB FEN [, (pA) =3.536¢(1 x107°
mol - L™') +2.117, r=0.999 0, MR H 1.0 x
10 mol - L™, SEHALBEREE AL 1x107°,
HFE1x107°, MASCHMER % 1.0 x 10 ~° mol -
L™, XATRER BN MPT B & BA W B EH4E
TR FTEY

3.2 HEWETFH 7£0.25 mol - L' NaClO, 7
W ST 3.0 107 mol - L™' GSH #AT FH LR,
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REW, BHEMNRZ/NT £5% 8, 500 FHHEH
W TR RERE. BUBE, 300 5RO KL Mgt Zn®"
Ca’*, Na’*, C1~, NO, . SO,>~ X} GSH ¥ e 3 1
DA E R

3.3 BBEHRYE ANATBRAGTARE—EK
SEAFME 3.0 x10 > mol - L™" GSH 10 ¥k, I H 1Y
RSD 4 2. 8% ;¥ % HLARTE 4 C TR 30 X, &
WEAR 7 A8 5 1] [B] #6454 5k 8 il 25 1 A )
MPT/CPE _=XJH [F ¥k B GSH 45 CV J3 , F e 378
MBI RSD 4 3.9% , 2HA MPT/CPE 4 B IFHIEH
3.4 HRAUE 7TEHEZERET,ZHWET T
B hiE K STS ¥4t GSH W& &, HEFHHREL
HHLEF STS ¥4t 71% 0. 330 0 g, 4 HIFH IR 7B
KBRS EAZ 100 mL, BERBWIER,EH
LSV W70 E SR G IMA B A& GSH X B %
BRI E , R NE 1,

Table 1 Determination results of the samples (n =6)

Labeled Found Added Recovered

Sample /g per /g per I/{;D /g per /g per Re;(;:ery
ampoule  ampoule ampoule ampoule
Gluthion 0.6 0.590 0.77 0.899 1.480  99.00
0.599 2.29 0.838 1.445 100.95
0.592 2.77 0.300 0.903  103.67
STS 1.2 1.185 3.21 1.799 3.013 101.61
1.190 1.12 1.677 2.926 103.52
1.167 2.49 0.600 1.781 102.33

By 1 |40, il 48R F A &% GSH Y RSD 78
0.77% ~3.21% , %t B8 & i A Bl R 7 99. 0% ~
103.5% , PABIA TS B 000G 25 8 FvE R E AR S I E
R,
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