O®TOYOBO ENZYMES @
(Diagnostic Reagent Grade)

LACTATE OXIDASE

from Microorganism

y i
i L-Lactate:oxygen oxidoreductase (EC 1.13.12.4)
|
= L-Lactate + O2 Pyruvate + H202
%PARATION and SPECIFICATION
Appearance . Yellowish amorphous powder, lyophilized
Activity :Gradell 80U/mg-solid or more
Contaminants . Pyruvate oxidase <1.0X10°*%
Cholesterol oxidase <1.0X10%%
Uricase <1.0X10%%
Glucose oxidase <1.0X10°*%
MHorermes
Stability : Stable at —20°C for at least one year (Fig.1)
Molecular weight : approx. 160,000 (by gel filtration)
Isoelectric point 14.3%£0.2
Michaelis constant : 1.0X10°M (L-Lactate)
Inhibitors :Fett+, SDS
Optimum pH 7.5 (Fig.2)
Optimum temperature 1 35—40TC (Fig.3)
pH Stability :4.0—9.8 (25T, 16hr) (Fig.4)
Thermal stability : below 50T (pH 7.0, 10min) (Fig.5)
Effect of various chemicals - (Table 1)

KF’LIGATIONS

This enzyme is useful for enzymatic determination of L-lactate.

LCO-301
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LCO-301

KAY

Principle:

lactate oxidase

L-Lactate+0,

2H,0,+4-Aminoantipyrine + EHSPT ————— Quinoneimine dye+4H,0

> Pyruvate+H,0,
peroxidase

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. DL-Lactate solution

B. 4-AA solution

D. Peroxidase solution

E. SDS solution
F. Enzyme diluent
Procedure

(Should be prepared fresh)

© 0.125M [240mg of DL-lithium lactate (MW=96.01)/20ml of 50mM K-PB pH7.5]

: 0.5% (500mg of 4-aminoantipyrine/100ml of H,0) (Store at 4T in a brownish bottle)
C. EHSPT(TOQS) solution 1 20mM [591mg
N-ethyl-N-(2-hydroxy-3-sulfopropyl)-m-toluidine

(MW=295.3)/100m| of H,0] (Store at 4T in a brownish bottle)

units/mg)/100 ml of H,O]

: 0.25% (500mg sodium dodecyl sulfate/200ml of H,O)
: 20mM K-PB, pH7.0 containing 0.1%(w/v) sodium cholate

1. Prepare the following working solution (20 tests) in a brownish
bottle, and store on ice.

8.0ml
1.2ml
0.8ml
2.0ml
8.0ml

2. Pipette 1.0ml of working solution into a test tube and equilibrate at 37°C for about 5 minutes.

DL-Lactate solution (A)
4-AA solution (B)
EHSPT solution (C)
Peroxidase solution (D)

distilled water

3. Add 0.05ml of the enzyme solution™ and mix.

4. After exactly 15minutes at 37°C, add 2.0ml of SDS solution (E) to stop the reaction and measure the optical

density at 555nm against water (ODtest).

At the same time, prepare the blank by using the same method as the test except that the enzyme diluent

(F) is used instead of the enzyme solution (ODblank).

* Dissolve the enzyme preparation in ice-cold 20mM ACES-NaOH pH7.0 containing 1TmM EDTA and 0.5%(w/v)
sodium cholate, and dilute to 0.04—0.1 U/ml with the enzyme diluent (F) immediately before assay.

Calculation

Activity can be calculated by using the following formula :

AOD (OD test—OD blank) X VtXdf

: 25U/ml [ca. 23mg of horseradish peroxidase (Toyobo Gradelll, 110 purpurogallin

Concentration in assay mixture

K-phosphate buffer
DL-Lactate
4-Aminoantipyrine
EHSPT

Peroxidase

20 mM
48 mM
1.2 mM
0.76 mM
2.4 U/ml

Volume activity (U/ml) = = AODX0.237 X df

34.3X1/2XtX1.0XVs

Weight activity (U/mg) = (U/ml)X1/C
Vt  : Total volume (3.05ml)
Vs : Sample volume (0.05ml)

34.3 : Millimolar extinction coefficient of quinoneimine dye under the assay condition (cn/micromole)
1/2  : Factor based on the fact that one mole of H,O, produced half a mole of quinoneimine dye

t : Reaction time (15minutes)
1.0 :Light path length (cm)
C : Enzyme concentration in dissolution (C mg/ml)

{I:ERENCES

1) A. Toda, and Y. Nishiya; J. Ferment. Technol., 85, 507 (1998)
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Table 1. Effect of Various Chemicals on Lactate oxidase
[The enzyme solution dissolved in 20mM ACES-NaOH, pH7.0 (50U/ml) was incubated with each chemical at
25T for 1hr.]

Chemical Concn.(mM) Restiual Chemical Concn.(mM) Resl\dlual
activity(%) activity(%)
IAA 2.0 90 |
Hydroxylamine 2.0 99 |
EDTA 5.0 94 |
o-Phenanthroline 2.0 100 |
a,a’-Dipyridyl 2.0 94 |
Borate 50.0 97 |
NaF 2.0 99 |
NaNs3 2.0 100 |
Triton X-100 0.10% 98 |
Brij 35 0.10% 86 |
Tween 20 0.10% 81 |
Span 20 0.10% 96 |
Na-cholate 0.10% 101 |
MIA 20 94 | DAC 0.05% 76 |
NEM 20 99 | SDS 0.05% 0 |

Ac, CHsCO; MIA, Monoiodoacetate; NEM, N-ethylmaleimide; IAA, lodoacetate; EDTA, Ethylenediaminetetraacetate;
SDS, Sodium dodecyl sulfate; DAC, Dimethylbenzylalkylammonium chloride.
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Fig.1. Stability (Powder form)

(kept under dry conditions)

Relative Activity,%
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Fig.2. pH-Activity

37T, in 20mM buffer solution
® pH5.7-7.9 K-phosphate;
O, pH8.2-9.0 borate;

M, pH8.6-9.6 glycine-NaOH
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Fig.3. Temperature activity
(in 20mM K-phosphate , pH7.5)
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Fig.4. pH-Stability

25C, 16hr-treatment with 50mM
buffer solution:

® pH3.6-5.0 acetate;

O, pH5.6-7.8 K-phosphate;

B pH7.5-8.5 Tris-HCI;

[, pH8.9-10.2 glycine-NaOH
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Fig.5. Thermal stability

10min-treatment with 20mM
ACES-NaOH, pH7.0.
Enzyme concentration: 100U/ml
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EMAIEE (Japanese) ——— 55T B
AOD (OD test—O0D blank)x 3.05(m¢) X # R &=
1. JRI8 U/me = \534.3><1/2><15($})>)<1.0><(§.0)5(r:ﬂ‘2)W
L-Lactate+ 0, =222 p pyryvate +H,0: = AODX0.237 x HFIRfE=
2H:0:+4-Aminoantipyrine+ EHSP T2 _p. U/mg =U/mex1/C
Quinoneimine dye+4H.0 34.3 : Quinoneimine®3 M LECBIERGET TD
4-Aminoantipyrine EEHSPTOBLiEE M T H 3 3 U EILDFRIEAEE e /micromole)
Quinoneimine&3% #555nm CRIE L, LEERICTE 172 BERRICTERLZH0.015FH 5RE
MU 7=H0.2%2FEE7F o ¥ 3Quinoneiminea k& (31/20FTH 32
EICLBRE
2EE 1.0 : JEER(Ccm)
TREGT AR/ OENOH.0. £ K T3 C  : BEBOBIRE(C ng/nt)
BRELZ1BEAMU)ET D,
3=

A. 0.125M DL-ZLE&BE®R (240mgDDL-FLEE Y F
7 \(MW=96.01) #50mM K-PB pH7.5\78#%
L, RICREZ20ME T 5, ) (RS

B. 0.5% 4-AAKAE®R (500mgD4-7 I /7 FE
2w ZEKISHERL, RIEBREZI00MET
%, ) (18BHEF TL4CTHRE)

C. 20mM EHSPT(TOOS)Xki&%& (591mgd
EHSPT (MW=295.3) % Z%&EKIZBHE L, =&
REZ100MET B, ) (BEMF TL4THRE)

D. 25U/m¢ PODKBE®& (#23mgDiu¥ 7% EH
SEAIVA X S —H(EFEME, Gradell) (110
TITAAY CBA/ng) EARBIKIZAREL,
BEEE100mIET 3, )

E. 0.25% SDSKi&E#®& (500mg?h K7 2 ILEREE
N1 L(SDS)EZHKBEKICERL, RIEKES
200 & ¢ 3, )

BEZRA - BRIZEMEFTHKALA1.0mM EDTA,
0.5%(w/v)aA—IVERF ) LEEH20mM
ACES-NaOH, pH7.0Cia# L, S MERIIC
0.1%(w/v)aA—IVEEF K7 L%EEH20mM
K- > E&FR &R, pH7.0CTHIRT 3,

458
OFERRICERR0T X M) ERET 3 (BEHICT
KARTF)
8.0m¢ DL-FLERAER (A)
1.2m  4-AAKKIBR (B)
0.8m¢ EHSPTKAR (€)
2.0m¢ PODKE®& (D)

8.0m¢ FHKEK

ORSEZ1.OMEREBEICHRY), 37°CTHSHEF 1
RT3,

QBB R0.05MIZIN A, RISEREIAT %o

@37 CTIEEIISARICE ¥ /=%, SDSKIBR(E)
20mIEMATRICEFIESED, ZORICDEKERS
FRIC555nmIZ $112RIEE % BITE 95 (0ODtest),

OERIIERERNDAH ) ICERHFIREK (0.1%wW/v)3
—IVEF M) LEET20mM K- U BIEER,
pH7.0) A\, LEEREEICRIEEIToTIRLE A
E 9 %(0Dblank),
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