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ABSTRACT

Bilirubin oxidase (EC 1.3.3.5 ; BOX) was isolated from a culture
medium of cultivated Myrothecium verrucaria TISTR 3112 and TISTR
3225 which obtained from the Bangkok MIRCEN, Thailand. The optimal
cultivation condition for the maximum bilirubin oxidase production was to
culture the strain aerobically at 25°C in a pH 8.0 potato-glucose broth for
48 hrs. After cultivation, the culture filtrates were purified by either
ammonium sulfate precipitation, activated charcoal treatment, DEAE-
Cellulose or DEAE-Sepharose column chromatography techniques. Highest
yield recovery of bilirubin oxidase was obtained from the activated charcoal
purification technique. Identification of bilirubin oxidase isolated from
both strains was carried out by the minipreparative SDS-PAGE using a
crude commercial bilirubin oxidase from Sigma chemical company as an
enzyme control. Some properties of the isolated bilirubin oxidase enzyme
were studied. The molecular weight determined by Sephadex G-100 gel
filtration chromatography was calculated as 49,000 Da. The K,, values
(Michaelis-Menten constant) calculated from Lineweaver-Burk plot for
bilirubin oxidase using total or conjugated bilirubin substrate was shown to
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be 84.2 and 135 umol/L, respectively. The enzyme activity was inhibited
about 75% with 0.91 mmol/L of ZnSO, , CaCl; or 1.8 g/I. of BSA in the
final reaction mixture of the enzyme-substrate oxidation reaction as
compared with the contro] reaction (without inhibitors).

Bilirubin oxidase isolated from both strains of Myrothecium
verrucaria was applied for clinical uses. The enzymatic methods using
bilirubin oxidase for determination of total and conjugated bilirubin in
serum were developed. The optimal bilirubin oxidase concentration in a
210 pLL final reaction mixture of total and conjugated bilirubin substrate
observed in a Beckman Synchron CXS5 autoanalyzer were ranged from
10-20 U/L and 5-15 U/L for total and conjugated bilirubin method,
respectively. The within-run (OCV) and between-run (RCV)precisions
(%6CV) were between 5.2 ( x = 2.6 mg/dL) to 11.4% ( x = 0.7 mg/dL) and
6.8 ( x = 2.4 mg/dL) to 14.9% ( x = 0.7 mg/dL), respectively for total
bilirubin determination. The within-run and between-run precisions (%CV)
for conjugated bilirubin determination in the same autoanalyzer were shown
to be 0.72 ( x = 7.2 mg/dL) to 5.1% , x = 0.3 mg/dL) and 1.06 ( x = 7.2
mg/dL) to 7.7% ( x = 0.31 mg/dL), respectively. The accuracy by means of
% recovery were 96.2 and 98.0% for total and conjugated bilirubin methods
determined in this instrument. The investigated linearity was good which
ranged from 0-35 mg/dL for total bilirubin and 0-16 mg/dL for conjugated
bilirubin determination. These two developed enzymatic methods used in
Beckman Synchron CX5 autoanalyzer were correlated significantly with the
WHO recommended reference diazo method of Jendrassik and Grof. The
correlation coefficient (r) for total and conjugated bilirubin determinations
were 0.986 and 0.983 at p<0.001, respectively. Hemoglobin concentration
of 0.8 g/L started interfering with low level of total and conjugated bilirubin
determination by this enzymatic method.
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