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Abstract

Effects of superoxide dismutase(SOD), catalase(CAT), and such other proteins as bovine serum albumin(BSA),
ovalbumin, lysozyme, and V-globulin on the autoxidation rates of L-ascorbic acid(AsA) in the absence of heavy
metal ions and in the presence of Fe(Il) or Cu(Il) ions in water were examined. AsA was dissolved in a
ultra-refined water at a concentration of 50 UM and 5 pM Fe(Ill) or 0.1 uM Cu(II) were added, and a oxygen
gas was bubbled through the solution at a flow rate of 200 ml/min at 35°C. The amount of remaining AsA in
the reaction mixture was determined by using a UV spectrophotometer(at 265 nm). It was found that the Cu(II)
at a concentration of 0.1 UM had a more accelerated for the autoxidation of AsA than Fe(Ill) at 5 uM. Moreover,
it was confirmed that the ratio of remaining AsA was significantly larger in the presence of SOD, CAT, BSA,
ovalbumin, lysozyme, and v-globulin than in the absence of proteins. The stabilization of AsA by various proteins
were confirmed during the autoxidation of AsA in the presence of Fe(Ill) or Cu(Il) in water. It was suggested
that the non-enzymatic effects of SOD, CAT and some other proteins might be involves in the stabilization of
AsA.
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Fig. 1. Effect of heavy metal ions on the
autoxidation of AsA in water.
Data represent Mean+SD(n=5) and are expressed as ratio,
with the initial amounts of AsA regarded as 100%. AsA
50 uM, IReaction solution : ultra refined
water(resistivity = 18 MQ - cm), Reaction temperature : 25C.
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Fig. 2. Effect of SOD or CAT on the autoxidation rate of AsA.
Data represent Mean+SD(n=4) and are expressed as ratio, with the initial amounts AsA regraded as 100%. Concentrations; AsA:
50 uM, Fe(I): 5 uM, Cu(): 0.1 uM, SOD: (1><10"6) M, CAT: (2x10"7) M, Reaction solution: ultra refined water(resistivity
= 18 MQ - cm), Reaction temperature: 35C. * p<0.001 significantly different from control (without protein).
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Fig. 3. Effect of CAT on the autoxidation rate of AsA.
Data represent Mean+SDXn=4) and are expressed as ratio, with the initial amounts AsA regraded as 100%. The reaction was carried
out for 30 min. Concentrations; AsA: 50 uM, Fe(Tll): 5 uM, Cu(II): 0.1 pM, CAT and inactivated CAT: (2><10’7) M, Reaction
solution: ultra refined water(resistivity = 18 MQ - cm), Reaction temperature: 357C. * p<<0.001 significantly different from control
(without protein).
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Fig. 4. Effect of H>:O; on the degradation of AsA.
Data represent Mean+SD(n=4) and are expressed as ratio, with the initial amounts of AsA regarded as 100%. Concentrations;
AsA: 50 pM, Fe(Il): 5 uM, Cu(I): 0.1 uM, HO»: 50 pM, Reaction solution: ultra refined water(resistivity = 18 MQ - cm),
Reaction temperature: 35C. *p<0.001, **p<0.01, ***p<0.05 significantly different from control.
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Fig. 5. Effect of the various proteins on the
autoxidation rate of AsA in the absence of heavy
metal ions.

Data represent Mean+SD(n=4) and are expressed as ratio,
with the initial amounts AsA regraded as 100%. The reaction
was carried out for 30 min.

* p<0.001 significantly different from control (without protein).
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* p<0.001 significantly different from control (without protein).
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Data represent Mean+SD(n=4) and are expressed as ratio,
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* p<<0.001 significantly different from control (without protein).
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