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ABSTRACT. The complexation of bilirubin with zinc (II) and copper (II) ions was studied spectropho-
tometrically. In the zinc (II)-bilirubin (Zn-BR) system, complex is formed, but the copper (I} ion oxidizes
bilibrubin to biliverdin and then to the further oxidation products. The electrochemical reduction behavior
of Zn-BR complex has been investigated with DC polarography and cyclic veltammetry. The three polaro-
graphic waves were obtained for the reduction of Zn-BR complex in DMF solution. The reduction current
of the third wave was diffusion curtent, but that of the first and the second waves contained a little
kinetic current.
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Fig. 1. UV-Vis spectra of bilirubin (I), Zn-BR (1I), bi-
liverdin (IH) and Cu-BR (IV).
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Fig. 2. DC polarogram of 7.0X10°*M bilirubin (I}
and residual current (II) in 7.0X10"2M TEAP-DMF
solution at 250°C.
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Fig. 3. Cyclic voltammogram of 7.0X 107*M bilirubin
in 70X107*M TEAP-DMF sclution, scan rate: 200
mV/sec,
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Fig. 4. DC polarogram of Zn-BR complex (I} and re-
sidual current (II) in TEAP-DMF solution at 25°C,
[Zn**]=10%10"3M, [BR]=5.0X10"*M.
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Fig. 5. Cyclic voltammogram of Zn-BR complex in
0.1 M TEAP-DMF solution at 25°C scan rate: 100
mV/sec. [Zn?*]=10X10"3M, [BR]I=50X10"*M.
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Table 1. DC polarographic i,/A'? (pA/cm'?) values of
Zn-Bilirubin complex in TEAP-DMF solution at 25
€T

Ein (volt vs. Ag/Ag™)

BR Zn-BR
1st wave —1.31 —140
2nd wave -1.80 ~1.382
3rd wave —-201 —2.03

°[Zn]: 10X 1073 M, [Bilirubin] : 50X 107* M.

Table 2. Temperature coefficient of DC polarographic
current of Zn-Bilirubin complex in TEAP-DMF solu-
tion at 25°C°

Reduction Temp. coefficients Temp. range
step (1/¢-di/dTY (%) 0

1st wave 201

2nd wave 1.85 20~30

3rd wave 147

*[Zn] : 1.0X107° M, [Bilirubin] : 5.0X107* M.
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Fig. 6. Peak current function (,/0"%) with various
scan rates for Zn-BR complex in 0.01 M TEAP-DMF
solution at 25°C. O: 1st wave, A: 2nd wave, A: wa-
veaap.
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