AsahiKASEI

(Diagnostic Reagent Grade) ASAHI KASEI ENZYMES [T-188

BILIRUBIN OXIDASE [BOD I ]

from Bacillus subtilis
(bilirubin : oxygen oxidoreductase, EC 1.3.3.5)

2 bilirubin + O, — 2 biliverdin + 2H,0

Preparation and Reference

Appearance : Light blue to blue powder
Specific activity : More than 5.0U/mg

Properties

Molecular weight : 63 kDa (SDS-PAGE)
46 kDa (Superdex 200)

Isoelectric point 146

Optimum pH : 7.0-8.0 (Bilirubin F) Figure 1
5.5-6.0 (Bilirubin C) Figure 2
4.5-5.0 (Ditaurobilirubin) Figure 3
4550 (ABTS) Figure 4

pH stability :45-11.0 (37 °C, 60 min.) Figure 5

Optimum temperature : 55-65 °C (pH4.5, Citrate buffer, ABTYS) Figure 6

Thermal stability : Stable at 80 °C and below (pH 7.0, 30 min.) Figure 7

Effect of metal ions : See Table 1

Effect of detergents : See Table 2

Applications for Diagnostic Test

This enzyme is useful for enzymatic determination of bilirubin or
ditaurobilirubin.

BODII
2 bilirubin + O2 ——= 2 biliverdin + 2 H20



Table 1. Effect of metal ion on BOD II activity (ABTS)

Table 2. Effect of detergents on BOD I activity (ABTS)

Metal ion Relative activity (%) Detergent (0.1%) Relative activity (%)
None 100 None 100
1mM NiClz 90 Sodium dodecy! sulfate (SDS) 67
1mM BaCl2 91 Tween 80 99
1mM MnClz2 84 Adekatol PC-8 106
1mM CuClz 97 NP-690 74
1mM ZnCl2 89 LO-7 86
1mM CoCl2 88 Nikkol MYL-10 104
1mM MgCl2 86 Cetylpyridinium chloride 75
1mM CaCl2 92 Sodium laurylbenzene sulfonate 2
1mM Ba(CHsCOO)z2 104 Cholic acid 86
1mM FeCls 0
1mM FeSO4 0
1mM LiClz2 98
1mM NHaCI 98
1mM ZnS04 101
1mM NaNs 14
10mM KClI 13
0.1M NaCl 17
1mM EDTA 91
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Fig.3 pH Optimum (Ditaurobilirubin)
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Fig.7 Thermal Stability (ABTS)
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Assay

B Principle

The assay is based on the increase in absorbance at
405 nm as the formation of in the following reaction:
BODII
ABTS + O, ——= OxidizedABTS + H,O
ABTS: (2,2'-Azino-bis (3-ethylbenzothiazoline-6-sulfonic
acid))

B Unit definition

One unit is defined as the amount of enzyme, which
converts 1 umole of oxidABTS per minute 37C under
the conditions specified in the assay procedure.

B Reagents

1. Reaction mixture
Dissolve 274 mg of ABTS with 0.1 M Citric acid-trisodium
Citrate Dihydrate pH 4.5 to make a total of 100 ml
2. Enzyme dilution buffer
10 mM Tris-HCI buffer, pH 85 containing 0.05 % (W/V)
BSA
3. Reagent
Citric acid-H,0:
FUJIFILM Wako Pure Chemical Corporation
Special grade #035-03495
Tris (hydroxymethyl) aminomethane :
Sigma-Aldrich Co. #T1503
Trisodium Citrate Dihydrate:
FUJIFILM Wako Pure Chemical Corporation
Special grade #191-01785
ABTS (2,2'-Azino-bis (3-ethylbenzothiazoline-6-
sulfonic acid): Sigma Chemical Co. #A1888
BSA: Millipore Co. Fraction V pHb.2

B Enzyme solution

Accurately weigh about 20 mg of the sample and add
enzyme dilution buffer to make a total of 20 ml. Dilute it
with enzyme dilution buffer to adjust the concentration to
within 0.05 U/ml.

AsahiKASEI

B Procedure

1. Pipette accurately 1.0 ml of reaction mixture into a
small test tube and preincubate at 37C.

2. After bmin, add 20 ul of enzyme solution and mix to
start the reaction at 37°C.

% In the case of a test blank, add 20 ul of enzyme
dilution buffer in place of enzyme solution.

3. After starting the reaction, measure the rate of increase
per minutes in absorbance at 405 nm. The rate must be
measured within the linear portion of the absorbance
curve.

Absorbance sample : As/min
blank  : Ab/min
AA/min = As/min— Ab/min = 020 Abs

M Calculation

AA/min 1.02 1
Activity (U/mg) = ———— X —— X —
36x%x 3 0.02 X

36 : millimolar extinction coefficient of ABTS at 405 nm
(em®/ pmol)
3 : Coefficient of transformation when substrate is bilirubin.
1.02 : final volume (ml)
0.02 : volume of enzyme solution (ml)
X : concentration of the sample in enzyme solution
(mg/ml)

Storage

Storage at —20° C in the presence of a desiccant is
recommended.
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