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Formation of Superoxide Anion in the Autoxidation of L.-Ascorbic Acid
in the Presence of Heavy Metal Ions

Mi-Ok Kim
Department of Food Science and Technology, Kyungpook National University

Formation of superoxide anion (0,7 ) in the autoxidation of L-ascorbic acid (AsA) in the presence of heavy metal
ions were determined. The generation of O, was studied by using superoxide dismutase (SOD) in aqueous and
buffer solution, and using nitro bule tetrazolium (NBT) in methanol solution. The remaining amount of AsA was
significantly higher in the presence of SOD than in its absence. It suggested that SOD stabilizes AsA in aqueous
and buffer solution because of scavenging O, formed during the autoxidation reaction of AsA in the presence
of heavy metal jions. NBT has an absorption maximum at about 560 nm in methanol solution. The absorbance
at 560 nm increased during the oxidation of AsA, suggested the formation of O, in methanol solution. Thus,
the formation of O, was confirmed during the autoxidation of AsA not only in aqueous solution but also in

methanol solution in the presence heavy metal ions.
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Fig. 2. Apparatus for the oxidation reaction of AsA
Recrystallized AsA was dissolved in aqueous or methanol solution
at a concentration of 50 UM and Fe(III) or Cu(ll) was added. The
reaction was done by bubbling oxygen gas through the solution at a
flow rate of 200 mL/min.
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Fig. 3. Effect of SOD on the autoxidation rate of AsA in the
presence of Fe(III)

Data represent Mean+SD(n=4) and are expressed as ratio, with the
initial amounts AsA regraded as 100%. Concentrations; AsA: 50
uM, Fe(Ill): 5 uM, SOD: 1x10° M, CAT: 2x10”7 M, Reaction
solution: H,O(resistivity = 18 MQ - em), 0.07 M potassium
phosphate buffer(pH 7.4), Reaction temperature: 35°C, *p<0.05,
**p<0.001 significantly different from control.
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Fig. 4. Effect of SOD on the autoxidation rate of AsA in the
presence of Cu(Il)

Data represent MeantSD(n=4) and are expressed as ratio, with the
initial amounts AsA regraded as 100%. Concentrations; AsA: 50
UM, Cu(Il): 0.1 uM, SOD: 1x10® M, CAT: 2x10” M, Reaction
solution: H,O(resistivity = 18 MQ - cm), 0.07 M potassium
phosphate buffer(pH 7.4), Reaction temperature: 35°C, *p<0.05,
**p<0.001 significantly different from control.
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Fig. 5. Spectrum of the reduction of XTT by xanthine-xanthine
oxidase

Concentrations; 0.05 mM xanthine, 0.05 mM EDTA, 1.8x10° mM
XOD, 0.05 mM XTT, Reaction solution: potassium phosphate
buffer(pH 7.4), Reaction temperature; 35°C, Reaction time: 30
min.
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Fig. 6. Spectra of the reduction of XTT in the autoxidation of
AsA
Concentrations; AsA: 50 uM, Fe(Il): 5 uM, Cu{l): 0.1 uM,
Reaction solution: potassium phosphate buffer(pH 7.4), Reaction
temperature: 35°C, Reaction time: 15 min, 30 min, 60 min.
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Fig. 7. Spectra of reduction of NBT in the autoxidation of AsA
in the absence of heavy metal ions

Concentrations; AsA: 50 uM, NBT: 61 uM, Reaction solution:
methanol, Reaction temperature: 25°C, Reaction time: 30 min.
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Fig. 8. Reduction of NBT in the autoxidation of AsA in the
presence of heavy metal ions
Data represent MeantSD(n=4) and are expressed as ratio, with the
initial amounts AsA regraded as 100%. Concentrations; AsA: 50
UM, NBT: 61 uM, Reaction solution: methanol, Reaction
temperature: 25°C, Reaction time: 30 min.
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