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Methods for quantitative analysis of glucoseoxydase K 0607-1993

1. Scope This Japanese Industrial Standard specifies the methods for quantita-
tive analysis to determine the quality of glucoseoxydase that is chemical product or
used for reagent.

Remarks 1. The standards cited in this Standard are shown in Attached
Table 1.

2. The enzyme number of glucoseoxydase, recommended by Interna-
tional Union of Biochemistry, is EC1.1.3.4,

2. Definition of terms The definition of the terms used in this Standard shall
conform to JIS K 0211 and JIS K 3600.

. 3. Items in common The general items used in common for chemical analysis
shall conform to JIS K 0050. Water, however, shall be the distilled water specified
in 2. (11) (a) of JIS K 0101.

4. Methods for quantitative analysis The methods for quantitative analysis of
glucoseoxydase are classified into absorptiometry (Lowry method) that is for total
determination, high performance liquid chromatograph-UV absorption detecting
method that is for separate determination, and enzyme activation method.

(1) Absorptiometry (Lowry method) Measure the absorbance caused by protein-
copper complex generated through the reaction between protein and copper
ion, and by phosphorus-molybdenum blue or phosphorus-tungsten blue which
has been reduced by protein, to determine glucoseoxydase. This method can
totally determine 100 mg/l to 1000 mg// of protein.

Remarks: Sample solution, which contains 2.5 mmol// or more ethylene-

diaminetetraacetate dihydrogen disodium, 15 mmol// or more

’ mercaptoethanol, or 0.5 mol// or more sodium dodecylsulfate,
cannot be determined.

(2) High performance liquid chromatograph-UV absorption detecting method
Fractionate proteins using high performance liquid chromatography, and deter-
mine them using the wavelength near 220 nm. This method can fractionate
contained components according to the molecular size of the component, and
can determine 10 mg/] to 400 mg/l of glucoseoxydase.

Remarks: Sample solution, which contains 0.2 mol/l or more ethylene-
diaminetetraacetate dihydrogen disodium, 50 mmol/l or more
mercaptoethanol, or 3 mmol// or more sodium dodecylsulfate,
cannot be determined.

(3) Enzyme activation method Under specified temperature and pH, react
glucoseoxydase with substrate, and measure the absorbance of the product, to
determine the glucoseoxydase. This method can determine 4 mg/l to 40 mg/l
of glucoseoxydase.
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Remarks: Sample containing the substance affecting enzyme activity cannot
be determined.

5. Glucoseoxydase solution Glucoseoxydase solution shall be as follows.

(1) Sample solution for chemical analysis Adjust the concentration of sample
glucoseoxydase with water so as to make its concentration fall in the allow-
able determination range of individual method.

(2) Stock solution for working curve Dissolve refined glucoseoxydase in water
to prepare the solution of 1.0 g/l concentration. Prepare when it is needed.

6. Absorptiometry

6.1 Reagents Reagents shall be as follows.

(1) Alkaline copper sulfate-tartaric acid solution Mix 50 volume of A solution
and 1 volume of B solution both of which are prepared as follows. Prepare ‘
when it is needed.

. A solution Dissolve 0.43 g of sodium hydroxide specified in JIS K 8576
and 2.0 g of sodium carbonate specified in JIS K 8625 in
water to make total 100 ml.

B solution Dissolve 0.5 g of copper (II) sulfate pentahydrate specified in
JIS K 8983 in potassium tartrate solution (10 g/I)(*), adjust its
pH to 6.3 by potassium hydroxide solution (0.5 mol/l) specified
in JIS K 8574, and make it total 100 ml.

Note (}) Dissolve 1 g of potassium tartrate-water (2/1) specified in JIS
K 8535 in water to make total 100 ml. Alternatively, dissolve
1 g of sodium tartrate dihydrate specified in JIS K 8540 in water.

(2) Phenol reagent Take 100 g of sodium tungstate dihydrate specified in JIS
K 8612 and 25 g of sodium molybdate specified in JIS K 8906 in a round-
bottomed flask with a commonly ground stopper, add 50 ml (about 0.7 mol) of
phosphoric acid specified in JIS K 9005, 100 ml (about 1.2 mol) of hydrochloric .
acid specified in JIS K 8180, and 700 m] of water, and heat for 10 h with a
reflux condenser. Then, add 150 g of lithium sulfate specified in JIS K 8994,
50 ml of water, and a couple of drops of bromine specified in JIS K 8529, boil
it for 15 min to eliminate excessively added bromine, and add water to make
total 1000 ml. Preserve it in a brown bottle. With adding phenolphthalein as
indicator, titrate it with 0.1 mol/l sodium hydroxide solution, and adjust its
acid concentration to 1 mol/l by adding water(?).

Note (3) It needs about 1.9 times to 2 times dilution. The phenol reagent
on the market can be serviceable.

(3) Glucoseoxydase solution Follow 5.

6.2 Apparatus and implement Apparatus and implement shall be as follows.

(1) Spectrophotometer
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