COO0-331

®TOYOBO ENZYMES@®
(Diagnostic Reagent Grade)

CHOLESTEROL OXIDASE
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ﬁPARATION and SPECIFICATION

Appearance : Yellowish amorphous powder, lyophilized
Activity :Gradell 12U/mg-solid or more
Contaminants : Catalase <1.0X107"'%
Cholesterol esterase <1.0X1072%
Stabilizers : Bovine serum albumin, amino acids
%PERTIES
Stability : Stable at —20C for at least 9 months (Fig.1)
Molecular weight : approx. 55,000 (by gel-filtration)
Michaelis constants : 3.0X107°M (Cholesterol)
Inhibitors : lonic detergents, Hg**
Optimum pH :7.0—8.0 (Fig.3)
Optimum temperature : 60C (Fig.4)
pH Stability : pH 5.0—10.0 (25T, 20hr) (Fig.5)
Thermal stability : below 60T (pH 7.0, 15min) (Fig.6)
Substrate specificity : (Table 1)
Effect of various chemicals : (Table 2)

ﬂLICATIONs

This enzyme is useful for enzymatic determination of cholesterol in serum when coupled with cholesterol
esterase (COE-301, COE-311, COE-313) in clinical analysis.
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COO0-331

ASSAY

Principle:

cholesterol oxidase

Cholesterol+0,

> Cholest-4-en-3-one+H,0,
peroxidase

2H,0,+4-Aminoantipyrine+Phenol ——————» Quinoneimine dye+4H,0
The appearance of quinoneimine dye formed when coupled with 4-aminoantipyrine and phenol is measured at

500nm by spectrophotometry.
Unit definition:

One unit causes the formation of one micromole of hydrogen peroxide (half a micromole of quinoneimine dye) per
minute under the conditions described below.

Method:
Reagents

A. 0.1M K-Phosphate buffer, pH 7.0

B. Cholesterol solution

C. 4-AA solution
D. Phenol solution
E. POD solution
F. Enzyme diluent

Procedure

1. Prepare the following working solution (20 tests volume), immediately Concentration in assay mixture
before use and store on ice in a brownish bottle. K-Phosphate buffer 87 mM
51.0ml Buffer solution (A) Cholesterol 0.89mM
4.0ml Substrate §olut|on (B) 4-Aminoantipyrine 14 mM
1.0ml 4-AA solution (C) Phenol o1 mM

2.0ml POD solution (E) .

) ) L . Triton X-100 0.34 %
2. Pipette 2.9ml of working solution into a cuvette (d=1.0cm) and Sodi holat 64 M
equilibrate at 37°C for about 3 minutes. Add 0.1ml of Phenol BCS)Alum cholate a3 m |
solution (D), mix and keep at 37°C for another 2 minutes. #g/m
3. Add 0.1ml of the enzyme solution* and mix with gentle inversion. POD 5 Uml

- To 5.0ml of Triton X-100 on a hot plate or in a water bath, add 500mg of cholesterol

and mix with a stirring bar until cholesterol dissolves. Add 90ml of distilled water to
the hot cholesterol-Triton X-100 solution by slowly pouring along a stirring bar. Stir
and allow to boil for 30 to 60 seconds. The solution will be cloudy. Cool under
running water with gentle agitation, the solution will turn clear. Add 4.0g of sodium
cholate and dissolve. Fill up the solution to 100ml with distilled water. This solution
is stable for about one week at room temperature. If it becomes cloudy, warm
slightly while stirring until it clears.

- 1.76% (1.76g 4-aminoantipyrine/100ml of H,O)

. 6.0% (6.0g phenol/100ml of H,0O)

: Horseradish peroxidase 15,000 purpurogallin units/100ml of buffer (A)
- 20mM K-Phosphate buffer, pH 7.0 contg.0.2% bovine serum albumin

4. Record the increase in optical density at 500nm against water for 3 to 4 minutes in a spectrophotometer
thermostated at 37°C, and calculate the AOD per minute from the initial portion of the curve (AOD test).
At the same time, measure the blank rate (A OD blank) by using the same method as the test except that

the enzyme diluent is added instead of the enzyme solution.

buffer, and store on ice.
Calculation

Dissolve the enzyme preparation in ice-cold enzyme diluent (F), and dilute to 0.1—0.3 U/ml with the same

Activity can be calculated by using the following formula -
A OD/min (AOD test— AOD blank) X Vt X df

Volume activity (U/ml) =

13.78X 1/2X1.0XVs = AOD/min X 4.499 X df

Weight activity (U/mg)=(U/ml)X1/C

Vit . Total volume (3.1ml)

Vs - Sample volume (0.1ml)

13.78 © Millimolar extinction coefficient of quinoneimine dye under the assay conditions (cm/micromole)
1/2  © Factor based on the fact that one mole of H,O, produces half a mole of quinoneimine dye.

1.0 Light path length (cm)

df - Dilution factor
C - Enzyme concentration in dissolution (c mg/ml)
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Table 1. Substrate Specificity of Cholesterol oxidase

Substrate(0. 1TmM) Relative activity Substrate(0.1mM) Relative activity

Table 2. Effect of Various Chemicals on Cholesterol oxidase
[The enzyme (1.0U/ml) dissolved in 10mM K-phosphate buffer, pH 7.0 contg. 0.2% BSA was incubated with
each chemical at 25T for 1hr.]

Chemical Concn.(mM) RaecstliSil’iil Chemical Concn.(mM) Raecstlisiliil

o NaF 20 100 |
_Metalsalt 20 |-ba% 2 120 |
_MgC 10  |-‘OTA=Na 22 190 |
_CaC 100 | -oFhenanthrolne 22 s |
_BaOAc 100 |-&«Dpyid = =2 '
_FeCb o |-°ome 2 I |
_CoCle 100 | -BA 29 0 |
_MnC. 100 |-NEM 29 100 |
_Zn(OAc o0 | -‘varoxyiamine 29 190 |
. CdOAc 100 |- =Mercaptosthanol 22 o '
oNCp o0 | -1ntenxio 0. 10% 19 '
_CusO, 9 |- weenZ0 0.10% 24 '
_Pb(OAQ o0 |-SpanZ0 0.10% 20 '
_HgCL 0o  |-hachome 0.10% 190 '
BOMB By — | _SDS 0.05% 100 |
MIA 50 100 I DAC 0.05% 100 |

Ac, CH3CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; NEM, N-Ethylmaleimide; IAA, lodoacetamide;
EDTA, Ethylenediamimetetraacetate;
SDS, Sodium dodecyl sulfate; DAC, Dimethyl-benzyl-alkyl-ammonium-chloride.
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Fig.2. pH-Activity Fig.4. pH-Stability
37T in 0.1M K-phosphate 25T 20 hr-treatment with 50mM buffer solution
buffer solution pH5.0-6.0, acetate buffer

pH6.5-8.5, K-phosphate buffer
pH9.0-10.0, Gly-NaOH buffer
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COO0-331

EMRITEE (Japanese)

1538
Cholesterol40, toested oidase, Gholest-4-en-3-one+H,0,
2H,0,+4-Aminoantipyrine+phenol -erodase
Quinoneimine dye+4H,0
4-Aminoantipyrine& 71/ —ILDB{LHEE R TH
%Quinoneimine& & #500nm CAIEL, FEERISTHE
BLH.O0.B2EET 2,

2.EH
TRESTTIHBICTY1/OBLOH0.EEK TS
BREF 1B (V)T 5,

3R

A, 0.1M K-V E&#Z &7, pH7.0

B. 2JLXFO-IiE#& (5.0mDTriton X-10012500
mgDIALAFO—ILERIL, E—2— L TEB#HA
RT3, ChiZ90me DR EKEEENITHML, 1B
HIREH%,E—2—ET30~60ME#H TS (B
13783) o RNTOBRHICEBELEDSHKPT
AHUGERIZEEIET 3),2NI24.0gDI—IVEE
FRIYLIE(FHSATR7E) & R/RINL TIBHE
RS E /1%, KB THRIEREE100mET 3] (B
RIETEBTOECED 1 BBIGREFALEHLRTE
FICEDHBEEBRELESMEBER (L TIIE

RwY)

C. 4-AAKERA.76% (4-T3I/T7FE).76g%7K
IZARLT100me &9 3)

D. 71/—IVKiA#K:6.0% (7x/—IL6.0g%KIZiE
2L T100me £T3)

E. PODi&#&:Peroxidase 150mg(1007° /L7041
BAT/mg) & 100meDIRENR(A)ICTBRET B,
BERAR  BRIEREFHKSEL0.2%DBSA%YE
£20mM K-U U ER#RE AR, pH7.0 CiAREL,
F#RERCT0.1~0.3 U/mll_&HIRT B,

4.FE
OFBRICERERAET 3,
51.0m¢ K-\ > EERER (A
4.0me EHEBERK (
1.0m  4-AAKKER (
2.0m¢ PODE& (
(1BEMIC TKART)

QORISR &2.9m & ¥ 12Xy Md=1.0cm)IZ&4),37CT
HIBDREFHIEL.0.1mD T/ —ILKBRE
Mz TEIZ2HRIET 5,

QEEFZ BRI ENA, DB HITIRFIL, K EXFFRIC
S7CICHIBEEIN A= FHEETTS500nmD IR ED
0% 3~4DFEECERL, ZDERIB L LS 1 D EHT-
O FEEZEAE%EKSHSB(AOD test),

OERIIRISRRIS, BRABRDRVICERFRE
(0.2% BSA%ET20mM K-1) > F& 1% &%, pH7.0)%
0.1me AN A, LB EARICIR(EZT-> T AR DR
FeEZAL%EkH5(AODblank),

—_ =

B
C
E

5.5 HK
U/mé

U/mg
13.78

1/2

AOD/min (AOD test— AOD blank) X3.1(mé) X ##R{&=

13.78X1/2X1.0X0.1(mt)
AOD/minX4.499 X #IRfE =
U/meX1/C
Quinoneimine&3 &N L ECBIE ST TO
IEIVDFRFEFRE (cm/micromole)
% RIC THER L 72H,0,D 23 F D5/,
B9 %Quinoneimine&FZIZ1 P FTHDE
ICEBRE
JtE&K(cm)
BERRFDOEEFRIEE (C mg/me)



