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Theoretical Studies on Shelf-life of 10% Ascorbic Acid Solution

Feng, Jiafu Wang, Yingli Zhan, Xiancheng™ Luo, Lin Li, Linli Li, Chengrong
(Key Laboratory of Drug Targeting, West China School of Pharmacy, Sichuan University, Chengdu 610041)

Abstract The rates of two sets of parallel reactions, the degradation reactions of ascorbic acid under both
anaerobic and aerobic conditions and the oxidation reactions of ascorbic acid and sodium metabisulfite, were
investigated. The results show zero-order for the degradation of ascorbic acid under anaerobic conditions;
zero-order with respect to ascorbic acid and sodium metabisulfite for the oxidation reactions of ascorbic acid
and sodium metabisulfite, respectively; and first-order with respect to the oxygen concentration in solution.
A plot of absorbency versus the total concentration drop of ascorbic acid yields a straight line. The shelf-life
of ascorbic acid solution calculated was 444 d (or 152 d) with (or without) sodium metabisulfite, indicating
that sodium metabisulfite increases the stability of ascorbic acid significantly.
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Figure 1 Residual concentrations of ascorbic acid under an-
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Table 1 Residual concentrations of ascorbic acid in sealed am-

poules
t/h c/(molsL™"
0 0.565520.0006
7.5 0.562420.0010
12 0.5594£0.0019
24.5 0.558220.0010
31.5 0.554520.0009
47 0.553320.0007
58 0.5526%0.0007
71 0.552340.0009
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Figure 6 Residual concentrations of sodium metabisulfite under

aerobic condition
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Table 2 Residual concentrations of sodium metabisulfite in

sealed ampoules

t/h ¢X 10*(molsL ")
0 1.05240.0020
5 1.02940.0063
16 0.9925+0.0021
26 0.94790.0021
39.5 0.9224+0.0064
48.5 0.85650.0021
63 0.7999+0.0014
78.5 0.8033£0.0135
87.5 0.7545+0.0093
111.5 0.71620.0074
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