27 4

Vol. 27 No. 4
2008 4 FENX | CESH | XUEBAO (Joumal of Instrumental Analysis) 355 359
1 1
( , 510640)
(KO,) (DM )
©,; - ) , o, - (nitroblue tetrazolium, NBT)
% (monofomazan) : % DvM
680 nm; NBT O, - 5 min
o, - , 20 o, - " Ao
=(-0.071+0.015) + (2.607 £0.037) X, r=0.999 8, X O, - , 1. 4%
o; - ,
0, - ); (NBT); (KO,); (DM D) ;
. 0657.32 A : 1004 - 4957 (2008 ) 04 - 0355 - 05

Spectrophotometric D etemination of Superoxide A nion Radical
with N itroblue Tetrazolium

L U Rui-heng, RU Shi-yu, ZHAN Huai-yu
(State Key L aboratory of Pulp and Paper Engineering, South China University of Technology,
Guangznou 510640, China)

Abstract Highly stable superoxide anion radical (O, - ) lution prepared by disolving KO, in
dimethy! sulfoxide(DM S0) and 18-crown-6 ether could reactwith nitroblue tetrazolium to fom a blue
canpound with amaximum absrbance wavelength at 680 rm.  Spectrophotometric reqults showed that
the optimum time and temperature for the reaction of O, - and NBT was5 min and 20 , regpec-
tively, and that the relationship betveen monofomazan absrbance and O, - concentration was line-
arwith a correlation coefficient of 0. 999 8 The standard deviation was 1. 4%. Itwas found that as-
corbic acid could elminate O, - effectively, thus the proposed method can al® be used for the
screening of antioxidants in the laboratory.

Key words: superoxide anion radical; nitroblue tetrazolium; superoxide potassumn; DM SO; colori-
metric analysis
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Table 1 The recovery of the deteminations
Volune of O;- lution V /mL
0.22 0. 26 0.30 0.34 0. 38 0.42 0. 46 0. 50
Calculated value A 0.502 0. 607 0.711 0.815 0. 920 1. 024 1.128 1.232
M easured value A 0.504 0. 596 0.710 0.831 0.928 0. 996 1.131 1.234
Recovery R/% 100 98 100 102 101 97 100 100
2.4
Bieli” , , O, NBT (5.88 +0.12) x10'
(mol- L°*) - st , O;-  NBT ,
, o, - NBT DM SO , ,
o, - NBT , , 0O, NBT
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Fig. 2 Effect of reaction time on results
the volumes of O, + solution in three

experiments were 0. 30, 0. 35 and

0.40 mL respectively; 0.5 mmol/L
NBT: 0.5 mL, DMSO dilution: 4.0 mL,

DMSO was used as reference solution
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Fig. 3 Effect of temperature on the
stability of O, -
the volumes of O, -+ solution in three
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Fig. 4  Elimination effect of
ascorbic acid on O, -

NBT volume: 0.5 ml, ascorbic acid;
0.2 mL, reaction time; 5 min, O, + ;
solution; 0.40, 0.35 mL, respectively;
DMSO dilution: 4.0 ml., DMSO

was used as reference solution
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