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Abstract—Electrophoresis method has been widely used to analyze protein molecules in the clinical and
biological field because of low cost and simple equipment. However, there are some problems in the application
of the conventional electrophoresis such as evaporation of the buffer solution, formation of concentration
gradient, pH changes and heat generation during the operation. To reduce the heat generation we used
an organic solvent as a medium instead of buffer solution for the electromolecular propulsion, which has
been previously used for the separation of dyes. We could increase the rate of movements of lysozyme,
a-amylase and pepsin and reduce the heat generation in the electromolecular propulsion. The effect of the
organic solvent on the activity of the protein was verified to be negligible by the experimental analysis
of the activity of a-amylase.
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Fig. 1. Schematic representation of commercial horizontal
paper electrophoresis cell.
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Movement of the lysozyme in the mixed organic solvent
system.

Composition of the protein solution: 10 mg lysozyme; 100
W water; 100 W/ organic solvent.

Fig. 2. Movement of the lysozyme on the paper wetted
with organic solvents for the electric pressure 7 KV.

Table 1. Moving velocity of lysozyme in the horizontal
electrophoresis with organic solvents

o=
pH of protein 41 H0 80 100
solution

Moving velocity 006 006 005 0.04
of lysozyme
toward anode(cm/min)
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Composition of the protein solution: 10 mg a-amylase;
100 W of pH 4.1 buffer sol; 100 W organic solvent.

+
10 min
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Composition of the protein solution: 10 mg a-amylase;
100 w of pH 10 buffer sol; 100 W organic solvent.

+
10 min

Movement of the a-amylase in the mixed organic solvent

system.

Fig. 3. Movement of the a-amylase on the paper wetted
with mixed organic solvents for the electric pres-
sure 7 KV.

Table 2. Moving velocity of a-amylase in the horizontal
electrophoresis with organic solvents
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solution
Moving velocity 002 —004 —-005 —006
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Table 3. Moving velocity of pepsin in the horizontal elec-
trophoresis with organic solvents

pH of protein . 40 56 72 85 100
solution
Moving velocity 0.053 0.068 0.073 0.08 0.09 0.093
of pepsin
toward cathode
(cm/min)

Table 4. Inactivation a-amylase under buffer solution and
micro-aqueous solvent system

Time(min) 0 30 60 120
OD : Buffer(pH 7.0) 040 040 040 047
Solvent 0.37 0.36 0.39 0.42
Unit : Buffer(pH 7.0) 9.60 9.60 9.60 8.50
Solvent 10,08 1024 980 9.20
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Fig. 4. a-Amylase stability in mixed organic solvent sys-
tem.
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