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Studies on Thermal Inactivation of Glutamate Decarboxylase

by Electromicrowave Irradiation

Haru KAMEYAMA - Sachiko ENDO
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Table I. ACTIVITIES OF GLUTAMATE DECARBOXYLASE IN
FRESH AND STEAM- AND ELECTROMICROWAVE-
TREATED PUMPKIN

Activity of Glutamate Decarboxylase
ug of Y-Aminobutyric Acid produced after
1 hr. incubation at 37°C

Heat Treatment

None 2361

Steam Heating 2047

Electromicrowave 8
Irradiation

Enzyme activity was expressed by ug of y-aminobutyric acid produced from
1 c.c. of a reaction mixture after 1 hr. incubation at 37°C. y-Aminobutyric
acid was determined by a method of Kitaoka and Nakano 5.

To 10 c.c. of an enzyme solution in a test tube (30x200mm.) was added 10
c.c. of saturated solution of glutamic acid. After shaking the reaction mixture
at 37°C for 1 hour, the reaction was stopped by heating in boiling water for
30 minutes. Then the mixture was centrifuged at 3000 rpm and the resulting
supernatant was used for assay of r-aminobutyric acid. In the control experi-
ment, after addition of glutamic acid into the test tube containing the enzyme
solution, the reaction mixture was immediately heated in boiling water for 30
minutes and the entire procedure was carried out in identical fashion.

Table II. ACTIVITIES OF GLUTAMATE DECARBOXYLASE IN
FRESH AND STEAM- AND ELECTROMICROWAVE-
TREATED CARROT

Activity of Glutamate Decarboxylase
ug of Y-Aminobutyric Acid produced after
1 hr. incubation at 37°C

Heat Treatment

None 449

Steam Heating 385

Electromicrowave 3
Irradiation

Enzyme activities in fresh and steam-heated and electromicrowave-irradiated
carrot were determined by the same method as discribed in Table 1.
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Summary

It has been found that cooking of carrot and pumpkin in electronic range destroys
the glutamate decarboxylase activity extensively while that by steam heating remains

greater parts of the enzyme active.

Carrot and pumpkin were cut into slices and steamed or irradiated by electromi-
crowave in a commercial electronic range for 2 minutes. The heated samples were
homogenized in a medium containing 0.1 M phosphate buffer (pH5.8) and the homogenates

centrifuged at 3000 rpm for 20 minutes.

The resultant supernatants were used as

the enzyme solutions and the activities were determined by estimating colorimetrically
the amounts of T-aminobutyric acid formed on incubation with glutamic acid.

Results of the experiments showed that in both carrot and pumpkin the steam heating
remained major parts of the enzyme active (more than about 85%) whereas the
electromicrowave irradiation destroyed the enzyme nearly completely.

It may be concluded that for retaining glutamic acid, a flavor enhancer, in fresh
vegetables during cooking, use of an electronic range is preferable to that of steam

cooker.



