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Development of a determination method for acetylcholinesterase activity

by FIA with electrochemical detection
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A new method using flow-injection analysis (FIA) with electrochemical detection for
determining acetylcholinesterase activity was developed by using micro-enzyme electrode.
The micro-enzyme electrode was made by directly cross-linking choline oxidase using glu-

taraldehyde vapor on a micro-platinum disk (diameter 200 pm).

The detection limit of

acetylcholinesterase was 0.005 U/ml (S/N=3) and the relative standard deviation of its

activity measurement at 0.1 U/ml level was £ 1.6% (n=6).

The present method was

superior to the conventional methods with respect to the detection limit and precision.

Keywords : determination of acetylcholinesterase activity; FIA; micro-enzyme electrode;

electrochemical detection.
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Fig. 1 Block diagram of flow-injection analysis sys-
tem

1, 2: pumps ; 3: sample injector; 4: mixing joint;
5: reaction tube; 6: air bath; 7: electrolytic flow
cell; 8: potentiostat ; 9: recorder; A: buffer solu-
tion; B: substrate solution
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Fig. 2 Construction of electrolytic micro-frow cell
with wall-jet type
(A): whole cell; (B):
enzyme electrode; 2: reference electrode (Ag/AgCl);
3: counter electrode (plantinum wire); 4: polypro-
pylene tube cell; 5: Teflon tube (250 um i.d.); 6:
fused-silica tube (250 wm i.d.); 7: fused-silica tube
(100 pm i. d.); 8: rubber plug
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Fig. 3 Effect of each flow rate of buffer solution
and substrate solution on response

O: peak current; @: peak width at half-height;
Sample injected: 20 pl of about 0.8 U/ml acetylcho-
linesterase; Applied potential: 0.60 V us. Ag/AgCl;
Substrate solution: 2.0 mM acetylcholine chloride
aqueous solution
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Fig. 4 Effect of acetylcholine chloride concentra-
tion in the substrate solution on peak current

Each flow rate of buffer solution and substrate solu-
tion: 75 pl/min; Sample injected: 20 ul of about 0.5
U/ml acetylcholinesterase
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Fig. 5 Typical responses for choline chloride and
acetylcholinesterase
(A): 1.0 mM choline chloride; (B): about 0.8 U/ml

acetylcholinesterase. -Experimental conditions are
the same as in Fig. 3.
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