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ABSTRACT. The electrochemical reduction behavior of Bilirubin {BR) in phosphate buffer (pH 7.8)
solution was studied by DC polarography, differential pulse polarography, cyclic voltammetry and control-
led potential coulometry. In DC polarogram, two reduction waves of BR were found. The half wave
potentials of two reduction waves were —1.32 and —1.51 volts »s. Ag/AaCl respectively. The current
type of 1% reduction wave was diffusion-controlled and the 2™ reduction wave was diffusion current
containing a little kinetic current. The electrochemical reduction process of BR at each reduction step
was all irreversible. The prewave appeared at lower concentration than 3.4X 1074 M, this prewave was

identified as adsorption prewave. And the number of electron transferred in reduction steps, n,, was
two for the 1" reduction step and one for the 2" reduction step.
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Fig. 1. DC (II}} and differential pulse polarogram (IV)
of 4.5X107? M Bilirubin in phosphate buffer (pH 7.8)
solution at 25C, curve (I}, (lI) are residual current
of phosphate buffer solution only.
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Fig. 2. Cyclic voltammograms of 4.5X10"% M Bilirubin
in phosphate buffer (pH 7.8) solution with various
scan rates at 25C.

Table 1. DC polarographic i:/h** values of Bilirubin
in phosphate buffer (pH 7.8) solution at 25¢C

/W (uAfem)

h (cm)

1* « wave 2™ - wave
50.0 0.20 0.26
55.0 021 0.28
60.0 0.23 0.31
65.0 0.23 0.31
70.0 0.24 0.37
750 0.24 0.24

Temperature coefficient
I - wave: 1.3% (15~25C), 2™ + wave: 2.7% (15~25C),
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Fig. 3. Relationship between peak current () and
concentration of Bilirubin, scan rate: 200 mV/sec.
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Fig. 4. Relationship between current (,) and V"2 for
45X10"*M Bilirubin in phosphate buffer (pH 7.8)
solution at 25T,
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Fig. 5. The plots of cathodic peak potential of the
each reduction step (£;) with log V for 45X 107 M
Bilirubin in phosphate buffer (pH 7.8) solution at 25C.
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Fig. 6. The plots of peak current (log i;) with cathodic
peak potential (E;)} of each reduction step for 4.5X
10~ M Bilirubin in phosphate buffer (pH 7.8) solution
at 25C.
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Fig. 7. Cyclic voltammograms of various concentration
for Bilirubin in phosphate buffer (pH 7.8) solution at
25T, scan rate: 200 mV/sec. () 65X 10 M (II) 34X
1074 M (IID 15X107*M (IV) 1.2X107*M (V) 50X
1073 M.

Table 2. Cyclic voltammetric data for 1.5X 107! M Bi-
litubin in phosphate buffer (pH 7.8} solution at 25¢

?;a\‘,’ ;Jif.f iy (uA) v
20 0.25 0.012
50 0.65 0,013
100 1.25 0.012
200 2.15 0.011
500 340 0011

¢: concentration of BR, v: scan rate (mV/sec).
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Fig. 8. Relationship between peak current ¢i,) of pre-
wave and Bilirubin concentration.
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