O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

COO-311

CHOLESTEROL OXIDASE

i Cholesterol:oxygen oxidoreductase(EC 1.1.3.6) i
= +02 +H202
HO _Cholesterol O  Cholest-4-en-3-one
%PARATION and SPECIFICATION
Appearance . Yellowish amorphous powder, lyophilized
Activity :Gradell 15 U/mg-solid or more
(contg. approx. 40% of stabilizers)
Contaminants : Catalase <1.0%
Cholesterol esterase <1.0X102%
Stabilizers : BSA, sugars
%PERTIES
Stability : Stable at —20°C for at least one year (Fig.1)
Molecular weight : approx. 34,000 (by gel-filtration on Sephadex G-200)
Isoelectric point :5.1%£0.1and 5.4=£0.1
Michaelis constant : 4.3X10°M(Cholesterol)
Inhibitors . lonic detergents, Hg*™*, Ag*
Optimum pH 16.5—7.0 (Fig.3)
Optimum temperature 1 45—50T (Fig.4)
pH Stability : pH 5.0—10.0 (25°C, 20hr) (Fig.5)
Thermal stability - below 45T (pH 7.5, 15min) (Fig.6)
Specificity : (Table 1)
Effect of various chemicals . (Table 2)

KF’LICATIONS ~8

This enzyme is useful for enzymatic determination of cholesterol in serum when coupled with cholesterol

from Streptomyces sp.

esterase (COE-301, COE-311, COE-313) in clinical analysis.
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COO-311

KAY

Principle: .
Cholesterol+0, cholesterol oxidase Cholest-4-en-3-one +H,0,

2H,0,+4-Aminoantipyrine +Phenol peroxidase 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 : 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.
C. 4-AA solution :1.76% (1.76g 4-aminoantipyrine/100ml of H,O)
D. Phenol solution : 6.0% (6.0g phenol/100ml of H,0O)
E. POD solution : Horseradish peroxidase 15,000 purpurogallin units/100ml of buffer (A)
F. Enzyme diluent : 20mM K-Phosphate buffer, pH 7.0 contg. 0.2% bovine serum albumin
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 solution (B) i .
) 4-Aminoantipyrine 1.4 mM
1.0ml 4-AA solution (®)
5 oml POD soluti ) Phenol 21 mM
o eam souton B Triton X-100 0.34 %
2. P|pe.tlte 2.9ml of Yvorkmg solutlon.mto a cuvette (d=1.0cm) and Sodium cholate 64  mM
equilibrate at 37°C for about 3 minutes. Add 0.1ml of Phenol BSA 33 ug/ml
solution (D), mix and keep at 37°C for another 2 minutes. POD 5 U/ml
3. Add 0.1ml of the enzyme solution* and mix with gentle inversion.

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

Activity can be calculated by using the following formula :
A OD/min (A OD test— A OD blank) X Vt X df
13.78X1/2X1.0XVs

Volume activity (U/ml) = = AOD/minX4.499 X df

Weight activity (U/mg) = (U/ml)Xx1/C

Vt  : Total volume (3.1ml)

Vs : Sample volume (0.1ml)

13.78: Millimolar extinction coefficient of quinoneimine dye under the assay conditions (cri/micromole)
1/2 : Factor based on the fact that one mole of H,0, 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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COO0-311

Table 1. Substrate Specificity of Cholesterol oxidase

Substrate(0.1mM) Relative activity(%) Substrate(0.1mM) Relative activity(%)

Table 2. Effect of Various Chemicals on Cholesterol oxidase
[The enzyme (1.0U/m) dissolved in 0.1M acetate buffer, pH 6.0 was incubated with each chemical for 1hr at 25C.]

Chemical Concn.(mM) Raeost:\c/iitsil%) Chemical Concn.(mM) Raecstil\(jILtjil%)
Metal sat 20 MA — %
~ MgC 99 N — 2 |
~CaCe  gg Nl = 2|
CEaOA2 w0 FOW 20 Lo
SFCL %0 ofnenaniine 20 2
Scck e e Dy 20 %
Swce s foae 20 Lo
oA e lnonxoo o1 ®
ooNCe 98 2% 0.1% ¥ |
CPeOA, w0 S o1 S
~AgNOs 2 Nacholaw 0.1% %8|
~ hHgC g7 Tadochoae D% %

Ac, CH;CO; PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediaminetetraacetate;
SDS, Sodium dodecyl sulfate.
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Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability
[ kept under dry conditions ) 37C, in 0.1M buffer solution: 25C, 20hr-treatment with 50mM
pH 4.0-6.0,acetate; pH 5.5-8.5, buffer solution:pH4.0-6.0,
K-phosphate acetate;pH6.0-8.5, K-phosphate;
pH8.5-11.0,K2COs-NaHCOs
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Fig.2. Stability (Powder form) Fig.4. Temperature activity Fig.6. Thermal stability
[ kept under dry conditions ) (in 0.1M K-phosphate buffer, pH7.0) 15min-treatment with 50mM K-

phosphate buffer,pH7.0
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EMAIEE (Japanese) ——— 55T B

o e = S st
Cholesterol+ 0,202y Cholest-4-en-3-one+H:0- = AOD/minx 4.499 X #Rf&=x
2H,05+ 4-Aminoantipyrine + phenol 22 - U/mg =U/mgX1/C
Quinoneimine dye+4H-0 13.78 : Quinoneimine&X N LLAIEERET T
4-Aminoantipyrine& 7/ —IVOE{LIBE LR TH I FILDFIESERE (eni/micromole)
%Quinoneimine2%&#500nmEIE L, i RIS TE 172 BRERICTERLZH002%FDh 5/
M UH0.B2FET %, B9 3Quinoneimine@&IF1H FTHZIE

ICEB1RE.

2.FE 1.0 EE&ER(Ccm)
FREAT TIARICITI7OELOH0. EER TS C ERROBREE(C ng/n)
BREE1EMN (U)ET 3,

3=

A, 0.1M K-U > BE&#EER,pH7.0

B. 2aLXFO-iE%R (5.0mDTriton X-100(2500
mgNIALRATFO—ILERML, E—2—ETHB#EE
B3, 2NICOOMLDZEKEEENICHRIL, 8
HREA®, E—2—LT30~60WEHRTI(ER
1378 3)0 ROTODBXRHITIBHRL LI SFHKRT
AHUGERILEEIETS,2Ni24.0eDO—IVER
FRIDLIE(FHSA TR E) & R/IMLTBHEE
PRI -BEEKTRIZFBEZI00M E T B) (B
RIESFEBTOECEHTBBIIREFENES LRTE
B BIEE I BRELEYSINEEEEThIE
Buy)

C. 4-AAKB&EIT6% 4TI/ TFE 1.768%
KISTARELTI00mMeE § )

D. 71/—IVKBRK6.0% (7x/—I6.0g%KIAE
BLT1I00mE T B)

E. POD&#&:Peroxidase 150mg(1007/L7AaAH1) >
BT /mg) & 100me DI ENR(A)CIBHET 5,

BARBR BRELRETFHKASLEZ0.2%DBSA%E

£20mM K-1) > BEfRENR, pH7.0 CiakEL,
E#RER T0.1~0.3 U/mICHmIRT B,

4.FIE
O T BRI %R T 2(BEMIC TSRS,

51.0m¢ K-V CERRER (A)
4.0me EEBR (B)
1.0me  4-AAKKER (€)
2.0m¢ POD&ER& (E)

QORISEAE2.9M % F 2Ny Md=1.0cm)IZ&1),37°CT
ISR FMHINEL,0.A1MD T =/ —ILIKBREI A
TRIZ2HFENET 3,

QBEFBRO.IMEINZ, DB H IR, KEMIRIC
37 CICHIE SN =R FFESHTE500nmDIE S ED
HEIN%E3~4nMEEEE L, Z DERSE A »S10EH 72
WOWRSEEZE{L %KD B (A OD test),

OERIERISERIC,BRIROAVICEBRFRE
(0.2% BSA%ZEH20mM K-!) > E&#EE &, pH7.0)%
0.1meNZ, EECRMRICIREE T > T1HRHY DI
SeEZ{ L% K 8 (A ODblank),
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