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Glutamate Sensor Using L-Glutamate Oxidase and Its Application
for Sensing GOT/GPT Activity
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L-Glutamate measurement and GOT/GPT assay was successful by H,0, measure-
ment using the L-glutamate oxidase with 4-aminoantipyrine / phenol method. But,
in examination of oxygen electrode, immobilized L-glutamate oxidase at the cellulose
membrane loses its affinity to the substrate. For application of L-glutamate oxidase
to L-glutamate and GOT/GPT sensor, L-glutamate measurement was used for the
amperometric determination with non-fixed enzyme. On examination of electron
mediator, response for L-glutamate was observed with each of the compounds
ferricyane, ferrocene-COOH, ferrocene-MeOH, and benzoquinone. L-Glutamate was
measured by carbon printed tip electrode presenting the L-glutamate oxidase and
ferricyane based on the principle of chronoamperometry. A linear calibration graph
was obtained between 1 mM and 30 mM. These results suggest that L-glutamate
oxidase is able to utilize to L-glutamate sensor, and that there is a strong possibility

— D

to put this sensor to sensing for GOT/GPT activity.
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Fig. 1 Principle of reaction. A, L—glutamate sensor ; B,
GOT sensor ; and C, GPT sensor. LGOX is -

glutamate oxidase and B is electron mediator.
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Fig. 2 Calibration graphs for the L-glutamate and
GOT/GPT measurement using an L-glutamate
oxidase by 4-aminoantipyrine/phenol method. A,
L-glutamate standard curve ; B, GOT measure-
ment, and C, GPT measurement.
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Fig. 4 Responses for L-glutamate with each electron mediator. Responses were measured at +500mV vs. GC
electrode in 100mM potassium-phosphate buffer (pH 7.4). A, 10mM ferricyane ; B, ferrocene-COOH ; C,

benzoquinone ; and D, ferrocene-methanol.
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glutamate.

Fig. 5

FOMR 27, ZOBRITL-TNVE I U BEHEE
WCERT S E2uEEE L, 72, GOT/GPT 7 v
tAIZBWTL ZouREz R L7z, L LEBRE
Wiz & 2 B bBERORHE T, FHEBMEOET
RS, L-Glu 2EIRE T2 w EHERTTRETH
52 ENUREEI NI, ZZTHRENTWBE 7L
— 2=l b\, Ju /T rRu X ) =ik
12 & 5 L-Glu Dz A 72, BFZEEROBRETIC
BWT, 7zux AEMAT7 ) T 2 TRIE
PITbNbLZ b, 7)) Ty 2BT2HIKRE

TINY I UvEEY—RU GOT/GPT £ —DREE 21

LTHWRZ -7 V% 2 v BoMERZEML 2. %
DFER, TN a— 2k Y — L ERE O TS
LNz b, L-INVE I v FIHT
BT EDUREN, A EGEALORES S R
ZHRARDZEH I L B GOT/GPT &> H—~D s
I2d, ZOWRMES Rz 3z,

X 3

1) Fosse, V. M. J. Kolstad and F. Fonnum :A
bioluminescence method for the measurement of r-
glutamate : applications to the study of changes in
the release of L-glutamate from lateral geniculate
nucleus and superior colliculus after visual cortex
ablation in rats. J Neurochem. 47, 340-9 (1986)

2) Kusakabe, H., Y. Midorikawa, T. Fujishima, A.
Kuninaka and H. Yoshino : Purification and Prop-
erties of a New Enzyme, L-Glutamate Oxidase, from
Streptomyces sp. X-119-6 Grown on Wheat Bran.
Agric. Biol. Chem. 41, 1323-28 (1983)

3) Braunstein, A. E. The Enzymes (3 rd ed.) 9, 379-
481 (1973)

4) Teranishi, H., H. Kagamiyama, K. Teranishi, H.
Wada, T. Yamano and Y. Morino : Cytosolic and
mitochondrial isoenzymes of glutamic-oxalacetic
transaminase from human heart. Structural compari-
son with the isoenzymes from pig heart. / Biol Chem.
253, 8842-7 (1978)

5) Tanase S., H. Kojima and Y. Morino : Pyridoxal 5’-
phosphate binding site of pig heart alanine aminotran-
sferase. Biochemistry. 18, 3002-7 (1979)

6) Marcel B. M., R. B. Spokane, J. M. Johnson and J. R.
Woodward : Glutamine Biosensors for Biotechnology
Applications, with Suppression of the Endogenous
Glutamate Signal. Anal Chem. 69, 3674-8 (1997)

7) lida, T., K. Kikumoto and Y. Mori : ISFET-Type
Oxaloacetate Sensor Using a Thermophilic Enzyme
Malate Dehydrogenase and its Application to Sensing
for GOT Activity. Rep Asahi Glass Found. 59, 279-
84 (1991)

8) Allain, C. C, L. S. Poon, C. S. Chan, W. Richmond and
Fu PC : Enzymatic determination of total serum cho-
lesterol. Clin Chem. 20, 470-5 (1974)

9) Yagi, T., H. Kagamiyama and M. Nozaki : Cysteine
Sulfinate Transamination Activity of Aspartate
Aminotransferases. Biochem. Biophis. Res. Com. 90,
447-52 (1979)



22 FE ZHAf5& Il KZRZEHZM|RE  Vol. 91

10) Ikeda, S., T. Yoshioka and S. Nankai : Electrochem- tor for Glucose Oxidase. Denki Kagaku 63, 1145-7
istry of Hexacyanoferrate (III) as an Electron Media- (1995)



