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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 wvs.
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.

HoE 22)7h AiHA BV7 A7Io) Eazkedl g @

Porphyrin® metal-porphyrin A8l i 47|
2l A Bol FHEHAH doy FFEYL
2} 72 open-chain tetrapyrrole B¢Sol gk A
7|5kt Q) A7+ w3 ¢} 21,24-dihydrobilin-1,
19-diones', meso-bilirubin?, bilirubin®, 21,24-dihy-
dro-3,8,12,17-tetraethyl 2,7,13,18-tetramethyl-1,19-
dione® Foll A A7|2gHQ) IF Fo] UL ¥
o|c}. Open-chain tetrapyrrole %2 7zt Biliver-
din(BV)2 heme#] catabolismel a1} 2% o
&2 #r}, & AHH)A heme2l protoporphyrin

AL AR tage] Hrrl = Bilirubin
(BR)2Z S8, a2ty BVe] A7|ahebaq) 4]
HAE 2AFE 24 heme catabolisme T3
o % YRE AFE 7 UL B3 BVE A
gsloen hAHe) AEg dash=d D7)she
Hel uhH-g =08 = glg Zot}

o[21gt BVel] it 37|si&Hql dFE= Nor-
man %] DMF £ o4 BVl x2iatze
ZA18}g o5, Moussa $9& DMSO £ FoA
BV7} 4stsle] purpurine] Idm s}, 2|lm

—~730—



DMF &) ZoiA Biliverding] A718%4 A% 731

BVe] 7283l Bale) B AP Lonhgi S0
o) DMF £ Zo|4 W203¢ ddAIoz &
W, 247 19412 FURQE AH BRe) Hokw
B A% A r}

oot £ el DMF £ Foll4 23
2 sl 2 BVS RUAES R} A 24
stddch =, U] BHHY 2 BUAA ) 7}y
Hejy, 2837 7 VU] Bojsle Axppel
HE P YHBE 2 sk,

4 H

Al ek £l N N-dimethylformamide(DMF)
+ Thomas?] #%el] we} FAsieles, =217
32 q) tetraethylammonium perchlorate(TEAP)&
Coetzee2| HMBe| welr) YAdsta Azt
BCE 5 44400 vl g d gal ¥
AR 4242 & Biliverdin(BV): Sigma
Co.2%E 7Y SFA*E adlE 4

FH M., AYd 243 Zelzad ZE PAR
Model 174 Polarographic Analyzere} PAR Model
175 Universal programmerg AMHg-3bgith, 2 #4]
A o] Hof s A& PAR Model 380 control-
led potential coulometry system2 AH23kod 3

2pA

-05 -0.7 —-0.9 -1

E,voits vs. Ag/Aagt

Fig. 1. DC polarogram of 5.0X107¢M Biliverdin (I)
and residual current (I) in 50X 10°2M TEAP-DMF
solution at 25°C.
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Fig. 2. Cyclic voltammogram of 50X 10 *M Biliver-
din (I) and residual current (I in 50X10°2M
TEAP-DMF solution, scan rate: 200 mV/sec.
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Table 1. DC polarographic i/k'® (nA/cm'?) values of
Biliverdin®

io/h'? (WAfem'?)

A (cm)
1st wave 2nd wave
50 057 0.20
55 0.55 0.23
60 0.56 0.25
65 053 0.29
70 0.54 0.33
75 0.52 038

50X 10"*M Biliverdin in 50X10°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/dty (%) °0)

1st wave 143 20~30

2nd wave 3.25

150X107*M Biliverdin in 5.0X10"2M TEAP-DMF
solution at 25°C.

T AYXLES 20~30°C2 wldA @R[
Foto] LEAGF/i-di/d)E AAkste Table 26
vehiigich Table 22 58] DMF 4§ Foj|A BV
A 1P e LxAre L51%24 HUdF= &
Akl Aolg) & = glont, A 2845 LEAS
7} 325%<1 28 uhgA AFs) bt THY Ao
Az, :

4, PR EE HUERY £¥E
ZAE F sk ARukSel 9ol E w7
o]& LHHPAFT A BF ARG v
S84 FEO)R ANPAEESY] HHH el
n)e geps, T, BVY FE& 1.0X1074 Mol 4 70X
1074 M7HA] Bpate] 7hRA e FHAGAFFA
o2 RE 32 HURGE S B ETFG)
s} FEote] FAE A3t Fig. 3¢ el
E A FAEE@)E 50 mV/seco 4 700 mV/secE
HlRe|7t A A AP ARFIHLRYH S5
B AFE)IS 2 2 029 BAFE EA)8
Fig. 49 Vehiigic). ol & Ido 2R & T e
ule} o] BV Al 1#sts BV Fxe 39

st

4.5

ip
war 35F

2.5

1 H i 1
1.0 3.0 5.0 7.0
{x1074m)

Concentration of BY
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 (5,/»'?) with various
scan rates for 50X 10"+ M Biliverdin in 50X107AM
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-

y*

Controlted potential n
—083 V vs. Ag/Ag* 1
—110 V »5. Ag/Ag* 1

5.7xX10"*M Biliverdin in 5.0X1072M TEAP-DMF
solution, sample volume; 10 m/,

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

Transfer coefficient {a)
E, vs. logV
—-0.71 V ps, Ag/Ag* 0.33 0.28

Reduction step -
logs, vs. E,
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Fig. 5. Change of UV-Vis spectra of 1.0X107* M Bili-
verdin in L.OX 107 M TEAP-DMF solution with elec-
trolysis time, I: O min, Ii: 60 min, III; 120 min, IV:
180 min.
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