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Oxidation Kinetics of L-cysteine by Potassium

Ferricyanide in Aqueous Solution

Yoshiaki. KINJO*

Summary

The oxidation kinetics of cysteine by potassium ferricyanide(F) in aqueous solution
has been studied in the pH range of 1,90-2.26 at 32.0° C. The two compounds react
in equimolar ratio and in excess of cysteine; the rate law-d(F)/dt=Fk(F)2 was found
to be applied. The order in cysteine is two. The observed rate constant (k) was found
to increase with increasing pH, to decrease with increasing initial ferricyanide ion
concentration and with added small concentration of ferrocyanide, and to be unaffected
by added cystine and the salts. These results are discussed in terms of a mechanism
in which an initial reversible electron transfer is followed by another irreversible
reactions.
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Table 1, Dependence of the rale on the concentration of hydrogen ion

[Fl 4,00x10-¢M

Temp., 32.0°C

[CYSH].  4.00 10-3M

e 0.044 ‘

[H*] k(1/mol/min.) R[H*] k[H+T k ((H*]+k,)?
1.26%x10~2 189 2.38 3.01x10-* 1.05%x 101
1.07x10-2 265 2.84 2.85x10~2 1.25x10-?
9.77x10"3 316 3.08 3.05% 10" 1.36x10-1
6.53x10~3 456 2.94 1.95%10-2 1.46x 101
5.50= 103 555 3.05 1.68%10"2 1.51x10-!
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