GFAEF A AW A3L
Korean J. Biotechnol. Bioeng.
Vol. 9. No. 3. 319-324(1994)

Sasols] §RE2ATRA S0 Y
Malate Dehydrogenase(Decarboxylating)-&- o]-&-3%}
Malate 274§ Z=julo] L4140 B AT

R e R RE R
Aehstan Adshstelst s, AR, AR 2 a5
et st A% oot}

The Studies for the Malate Tissue Biosensor Using
Malate Dehydrogenase(Decarboxylating) in the Bundle
Sheath Cell of the Corn Leaf

Ui Rak Kim, *Kwang Soo Roh, **Young Duck Ha
Young Seuk Hong and ***Young Sook Park

The Department of Chemistry, *Biology and **Food Science and Technology
College of Natural Science, Keimyung University, Taegu 704-701, Korea
*¥*The Department of Nutrition College of Home Economics, Taegu University, Taegu 705-033, Korea

ABSTRACT

A biosensor for the measurement of malate has been constructed by the sodium-alginate immobilized
bundle sheath cell tissue of corn leaf containing malate dehydrogenase(decarboxylating)(EC 1. 1. 1.
40) on the CO, gas-sensing electrode. The proposed tissue sensor had the linear in the range of malate
concentration 5.6 X 107 M ~2.5x 107*M with a slope of 53.5 mV/decade in 0.02M Tris-HCI buffer solu-
tion at optimum pH 8.0, and 25°C. A response time was 16~ 18min. The present L-malate sensing tis-
sue sensor 1s stable for more than one week. At pH 7.4, Km value was 0.6 X 107°M. The various kinds
of salt did not effect the signal of malate tissue biosensor as the inhibitor. We can measure the malate
by the CO, electrode at the pH=8.0. Thus, the proposed tissue sensor will be useful for the measure-

ment of malate.
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Fig 1. Schematic diagram of the electrode and

response processes.

A: Response element

B: Outer body

C,H: Internalfilling solution

D: Inner body

E,I: Cellulose acetate CO: gas
permeable membrane

F.J: Immobilized enzyme membrane

G: Internal CO; eletrode

K: Polyvinyl acetate Porous membrane
Substrate solution

L: Ion analyzer

M .

(IE;) :Enzyme (3):Malate ( « ):CO,

Table 1. The effect of inorganic salts in 0.02M Tris—

HCl buffer at pH7.4 and 22°C.

Inorganic sal Response(mV) AmV
none +22 0
Na,SO¢ +24 +2
NaNO; +20 —2
KCl +22 0
KFe(CNDs +23 +1
NaWO, +25 +3
CuCl; * 2HO +21 -1
Zn(NOs); * 6H:0 +24 +2
Cd(NOs), * 4H:0 +23 +1
Ni(NOs) * 6H.0 +26 +4
Fe,Cls - 6H:0 +24 +2
FeNOs) * 9H:0 +23 +1

log(Pco,) = const+1log(CO,)
= const-log(L-malate)

A5 %

Malate dehydrogenase& NAD*1} NADP* X
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Fig 2. Malate dehydrogenase(EC 1.1.140) reac-
tion vs malate in 0.02M Tris—HCl buffer so-

lution at pH 7.4 and 25C.
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Fig 4. Residual activity vs time at 22°C.
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