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ABSTRACT. The electrochemical reduction behavior of Biliverdin (BV) in N,N-dimethylformamide
solvent was studied by DC polarography, cyclic voltammetry and the controlled potential coulometry.
The reduced product was identified by UV-Vis spectroscopy. In DC polarogram, two reduction waves
of BV were founded. The half wave potentials of two reduction waves were —0.71 and —091V ps.
Ag/Ag™ respectively. The current type of the 1st reduction wave was diffusion-controlled and the 2nd

was diffusion current containing a little kinetic current. The 1st electrochemical reduction process was
irreversible and BV reduced to Bilirubin.
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Fig. 1. DC polarogram of 5.0X107*M Biliverdin (I)
and residual current (II) in 50X10"2M TEAP-DMF
solution at 25°C.
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Fig. 2. Cyclic voltammogram of 5.0X10 *M Biliver-
din (I) and residual current (II) in 50X10:M
TEAP-DMF solution, scan rate: 200 mV/sec.
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Table 1. DC polarographic is/h"? (uA/cm'?) values of
Biliverdin®

ia/h"? (uA/cm'?)

h (cm)
1st wave 2nd wave
50 057 0.20
55 0.55 0.23
60 0.56 0.25
65 0.53 0.29
70 0.54 0.33
75 0.52 0.38

*5.0x10~*M Biliverdin in 5.0X10"2M TEAP-DMF
solution at 25°C.

Table 2. Temperature coefficient of DC polarographic
current of Biliverdin®

Reduction Temp. coefficients  Temp. range
step (1/i-di/dt) (%) 0

1st wave 143 20~30

2nd wave 3.25

250X 107*M Biliverdin in 5.0X107*M TEAP-DMF
solution at 25°C.
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Fig. 3. Relationship between peak current and con-

centration of Biliverdin in TEAP-DMF solution at 25
°C. Scan rate: 200 mV/sec, @: 1st wave, A: 2nd wave.
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Fig. 4. Peak current function (3,/»"*) with various
scan rates for 5.0X107* M Biliverdin in 50X1072M
TEAP-DMF solution at 25°C, @: 1st wave, A: 2nd
wave.
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Table 3. Number of electron of Biliverdin determined
at reduction step by controlled potential coulomet-

v

Controlled potential n
—0.83 V vs. Ag/Ag* 1
—110 V »s. Ag/Ag* 1

257X 107*M Biliverdin in 50X10"2M TEAP-DMF
solution, sample volume; 10 ml.

Table 4. Transfer coefficient (o) of Biliverdin at the
first reduction step at 25°C

Transfer coefficient ()
E, vs. logV
—-0.71 V vs. Ag/Ag* 0.33 0.28
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Fig. 5. Change of UV-Vis spectra of 1.0X1075 M Bili-
verdin in 1.0X 1073 M TEAP-DMF solution with elec-
trolysis time, I: 0 min, II: 60 min, III: 120 min, IV:
180 min.
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