@®TOYOBO ENZYMES @

(Diagnostic Reagent Grade)

GLUCOSE OXIDASE

from Aspergillus sp.
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B -p-Glucose:oxygen 1-oxidoreductase (EC 1. 1. 3. 4)
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%PARATION and SPECIFICATION

Appearance
Activity

Contaminant

Stabilizers

KOPERTIE 12

Stability
Molecular weight
Michaelis constants

Structure
Inhibitors

Optimum pH

Optimum temperature

pH Stability

Thermal stability
Substrate specificty

Effect of various chemicals

KPLICATION 45)

. Yellowish amorphous powder, lyophilized
:Grade I 180U/mg-solid or more
GradeIl 100U/mg-solid or more
(containing approx. 50% of stabilizers)
: Catalase Grade | <5.0X10%*%
Gradell <3.0%
: Potassium gluconate, sodium glutamate

: Stable at —207C for at least one year

: approx. 153,000

:3.3X1072*M ( 8-b-Glucose),?
6.1X10?M (2-Deoxyglucose)

: Glycoprotein with 2 moles of FAD

. p-Chloromercuribenzoate,
heavy metal ions (Cu**, Hg**, Ag™®)

4.5

:40—50C

: pH 4.5—6.0 (30C, 20hr)

: below 50T (pH 5.7, 1hr)

:(Table 1)

: (Table 2)

(Fig.1)

(Fig.3)
(Fig.4)
(Fig.5)
(Fig.6)

This enzyme is useful for enzymatic determination of glucose, and for amylase-activity assay when
coupled with a-glucosidase (AGH-211, if maltooligosaccharide or modified starch is used as a

substrate) in clinical analysis.
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KAY

Principle:

B-D-Glucose+0,+H,0

lucose oxidase
JLICOSE OXITASE,. b_Glucono- ¢ -lactone + H,O,

OH,0,+4-AA+EHSPT—-22 » Quinoneimine dye+4H,0

4-AA

4-Aminoantipyrine

EHSPT : N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine

The appearance of quinoneimine dye is measured at 555nm 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. MES-Na buffer pH 5.7

B. Glucose solution
C. 4-AA solution
D. EHSPT solution

E. Peroxidase solution
F. Enzyme diluent

Procedure

1.

appIS Jusboay dusouboig SINAZNT .

Prepare the following working solution in a brownish bottle and Concentration in assay mixture
store on ice. MES buffer 79 mM
(Should be prepared fresh) D-Glucose 131 mM
30 ml Buffer solution (A) 4-AA 0.2mM
6 ml Substrate solution (B) EHSPT 0.3mM
0.3ml 4-AA solution ) POD ca.4 U/ml
0.3ml EHSPT solution (D)

0.3ml POD solution

: 0.1M [Dissolve 2.13g of 2-(N-morpholino) ethansulfonic acid (MW=213.25) in ca.

60ml of H,O and, after adjusting the pH to 5.7 with 1N NaOH at 25T, fill up to
100ml with H,0] (Stable at 5C for one month)

: 15% [Dissolve 1.5g of -D-glucose and fill up to 10ml with H,0] for at least 2hrs

before assay.) (Should prepare fresh)

: 0.5% [50mg fo 4-aminoantipyrine (MW=203.25)/10ml of H,O] (Stable at 5C in a

brownish bottle for at least one week)

- 40mM [118mg of N-Ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine (MW=

295.3)/10ml of H,0] (Stable at 5T in a brownish bottle for at least one week)

: 500U (purpurogalin unit)/ml of H,O
: 10mM MES-Na buffer, pH 5.7, containing 0.1% Triton X-100

(E)

on into a cuvette (d=1.0cm) and equilibrate at 37°C for about 5 minutes.

al density at 555nm against water for 2 to 3 minutes in a spectrophotometer

thermostated at 37°C, and calculate the AOD per minute from the initial linear portion of the curve (AOD

the blank rate (AOD blank) by using the same method as the test except that

Dissolve the enzyme preparation in ice cold enzyme diluent (F) and dilute to 0.05—0.2U/ml with the same

2. Pipette 3.0ml of working soluti
3. Add 0.1ml of the enzyme solution® and mix by gentle inversion.
4. Record the increase in optic

test).

At the same time, measure

enzyme diluent (F) is added instead of the enzyme solution.
*

buffer, immediately before the assay.

Calculation

Activity can be calculated by using the following formula :

Volume activity (U/ml) =

AOD/min (AOD test— A OD blank) XVt X df

308X 1/2X1.0XVs = AOD/minx1.89xdf

Weight activity (U/mg) = (U/ml) X 1/C

- Millimolar extinction coefficient of quinoneimine dye under the assay conditions (ci/micromole)

: Factor based on the fact that one mole of H,0, produces a half of quinoneimine dye.

Vt  :Total volume (3.1ml)
Vs : Sample volume (0.1ml)
32.8

1/2

1.0 :Light path length (cm)
df  : Dilution factor

C

118

: Enzyme concentration in dissolution (¢ mg/ml)
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Table 1. Substrate Specificity of Glucose oxidase
[0.1M of Substrate, 79mM MES buffer, pH 5.7, at 30T ]

Substrate (0.1M) Relative activity(%) Substrate (0.1M) Relative activity(%)

Table 2. Effect of Various Chemicals on Glucose oxidase

[The enzyme dissolved in 0.1M MES buffer, pH 5.7 (10U/ml) was incubated with each chemical for 2hr at 25C.]

—

Chemical Concn.(mM) Reslldlual Chemical Concn.(mM) ReSfdluaI
activity(%) activity(%)
None — 100 NaNs 20 96.3 |
Metal sat 20  FOTA 22 373 |
SMeor  o2e  OPheneninoine 20 63
Scck  se e Dy 20 25
~BaC, 944  Bomae 200 %1 |
SCk w1 M 20 1
SoMnCe ey MA — LU
~zso. 943  [fhdroylamine oo 83 |
SRCL  oss Scdumbuie 100 100
SN ety ydazine 00 1081 |
Scwso7ie Tonxon o 112
 AgNOs s DU 2.1% 1080 |
C HgC o7  Tween20 0.1% LA
PCMB 20 316 | Span 20 0.1% 106.7 |
MIA 20 96.8 | Na-Cholate 0.1% 106.1 |
NaF 20 971 | SDS 0.1% 113.1 |

PCMB, p-Chloromercuribenzoate; MIA, Monoiodoacetate; EDTA, Ethylenediamimetetraacetate;
IAA, lodoacetamide; NEM, N-Ethylmaleimide; SDS, Sodium dodecyl sulfate.
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Period (months) pH
Fig.1. Stability (Powder form) Fig.3. pH-Activity Fig.5. pH-Stability
( kept under dry conditions ] 37°C ,5min-reaction in 79mM buffer 30°C,20hr-treatment with 0.1M buffer
solution : O—O . acetate, @—@ solution : O—CO) . acetate :
MES;A—A, BES; X—X, BICINE MES : A—A BES : X—X, BICINE

e B e
2 > 2
= s =
2 3 2
= 50— o = 50—
2 2 3
3 3 3
& 2 &
0 2 4 6 8 10 12 0" 3 40 50 60
Period (months) Temperature, C Temperature, C
Fig.2. Stability (Powder form) Fig.4. Temperature activity Fig.6. Thermal stability
( kept under dry conditions ) (5min-reaction in 79mM MES buffer, pH5.7) (1hr-treatment in 79mM MES buffer , pH5.7 )
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AMRIEE (Japanese)
1.5
glucose oxidase

B-D-Glucose+02+H0+—""==»D-Glucono- o -
lactone+H:0-

2H:0.+4-AA+EHSPT(TOOS) P90 Quinoneimine
dye+4H-0

4-Aminoantipyrine EFEHSPTDE{LIE &R T H
% Quinoneimine®&3% #555nm TEIE L, EiERIS
TERLEH0.E42TET %0

2.EH
TEEHT 19BICITM7OFILOH0. 24K T3
BEREE1EA (U)ET 5,

3FE
A.  0.1M MES-Na#g#®&, pH5.7 (5C*#FT14R
fE1{sE FAPI&E)
B. 15%7INI—X&ER ((ERAIC28FELI EME S
) (FrFERE)
C. 0.5% 4-AABR (1BEMEFSCHRTF CHERLE
fEFAFIRE)

D. 40mM EHSPT (TOOS)A& (1B&iH5CHEE
T1HBBREFEHAIEE)
E. 500PU/m¢ POD&&
BRAR  BRIZHETFHKAELE01% Triton X-
100%&$10mM MES-Nafg @& (A)TiA
7 U, D HiE R [E#RE & T0.05~0.2U/mé
ICHIRT B,

4.F|E
OBETICTRRICER EAE LKSRET 2,
(FABSEREY)
30 m¢ MES-NaiZ&Eng
6 m HEAR
0.3m¢  4-AAKER
0.3m¢ EHSPT(TOOS)K&%&
0.3m¢ PODK&E®&
(BB TKARR)

QR IEAES.0m % F 2y ~Md=1.0cm)iZ33EL37°C
THSAEFHINET 3,

Q@BEFBRO.IMLEFINL W 2 X » RN, K E X
(37 CICHI SN =R EEHTEE5nMD IR E
L& 2~3HRIEHERL, ZDERTAH S12EH 7=
WOWRSEEZEE %KD B(AOD test)s
BERERICEROICBRADKVICBRFRE

(MES-NafB&i&R(A)) 0.1me%& Nz, LECRIMRICHR(E
EITV, 19 EH)ORKEEREILEKRDHSB(AOD
blank),

55t EX

AOD/min (AOD test—AOD blank)x3.1xdf

U/me = 32.8x1/2x1.0%0.1

= AOD/minx1.89 x df

U/mg =U/mX1/C

32.8 : QuinoneimineaF& M LETBITESEHET TD
3 U B FIRSERE(eni/micromole)

1/2  : BRERICTER LZH0015FDH 5
B § 5 Quinoneiminea%&131/29 FCH 3
EILLBRE

1.0 : JEE((Cm)

C D TBEEREDEESRIEE (C mg/me)

A
B
C
D
E
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