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Characteristics of Enzyme Sensors using Carboxylated
PVC for Immobilizing Penicillinase
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Abstract— Penicillin sensor was manufactured by immobilizing penicillinase with glutaraldehyde on
the H*-selective membrane based on PVC-COOH-TDDA. This membrane was not interfered by K* ion
in Pc-G potassium salt. When enzyme was immobilized with glutaraldehyde, the PVC-COOH matrix
was more effective than PVC matrix. Calibration curve calculated from Nemst equation was not linear.
But potential was relative to concentration of Pc-G. And maximal potentiometric velocity was also re-
lative to concentration of Pc-G. Therefore, it may be applied to Michaelis-Menten equation. The pen-
icillin sensor was useful for determination of Pc-G at concentration of 0.1~10 mM level.

Keywords [ Penicillin sensor. penicillin, PVC-COOH., Michaelis- Menten equation.
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Fig. 1 — Structures of Pc-G and penicilloic acid formed
by penicillinase.
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Fig. 2— Potentiometric response curves. A: 2x10°M
Pc-G, B: 2x10°M KCl, C: 1x10"M KCI.
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Fig. 3 — Calibration curves of Pcase immobilized mem-
branes with GTH (0, corelation coeffecient r=
0.9929) and without GTH (=, corelation coeffe-
cient r=0.9622).
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Fig. 4— Equilibrium time to baseline after meas-
urement of 2% 10°M Pc-G.
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Fig. 6 — Relation between the maximal potentiometirc

velocity and concentration of Pc-G. Unit of
velocity is dmV/min. (corelation coeffecient r=
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Fig. 5 — Calibration curves of Pc-G with PVC-COOH enzyme membrane. Curve A® dmV vs. log(Pc-G), Curve B: dmV

vs. (Pc-G) (corelation coeffecient r=0.9965)
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