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The enzyme sensor for ATPase activity consisted of an immobilized membrane of two enzymes, purine nucloside
phosphorylase (NP) and xanthine oxidase (XOD), and oxygen electrode. The H'-transport rate of the plasma
membranes increased by low root temperature. A cucumber and a pumpkin plasma membrane H*-ATPase activities
measured by the proposed sensor system were in good agreement with the results obtained by a conventional UV
spetrometer assay. One cycle of assay could be completed within 3 minutes.
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Figure 1. Schematic diagram of the enzyme sensor system for
ATPase activity. () Sensor system 1. Buffer tank 2. Substrate tank
3. Oxygen electrode 4. Recorder 5. Thermostatically controlled bath
6. Injection port 7-9. Peristaltic pump 10. Resistance (II) Magnification
of the flow cell a. Oxygen electrode b. Triacetyl cellulose filter c.
Enzyme membrane d. Dialysis membrane filter e. Teflon rubber f.
Rubber ring The interidr of the flow cell is separated into A and B
portions by the membrane.
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Figure 2. Current response curve for ATPase activity Conditions:
pH7.0, Temp 30T, Flow rate 04, 0.6 mLjmin, ATP concn 0.04 mg/mL,
Inosine concn, 0.2 mg/mL, Sample 50uL.
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Figure 3. Callibration curve for determination of ATPase activity in
the enzyme biosensor. Experimental conditions are the same as in the
Figure 2.
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Figure 4. Correlation between ATPase activity determined by the
sensor and the conventional methods. Experimental conditions are the

same as in he Figure 2.

Table 1. The effect of different root temperatures on the activities of

H'-ATPase in the plasma membrane of a cucumber and a pumpkin.

Temperature( C) H'-ATPase activity(unit)

A cucumber A pumpkin

20T 047 047
15T 043 043
10T 0.46 0.46
6T 0.63 0.63
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Figure 5. Effect of low leaf temperature on the plasma membrane
H'-ATPase activity pumpkin and cucumber 1. Pumpkin 2. Cucumber.
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