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Abstract—Mixed organic solvent was used as a medium instead of buffer solution in the new developed
filter paper electrophoresis cell. The sample protein solution was prepared as the micro-aqueous system
and the protein of the sample protein solution migrated at the high electrical voltage of 7 kilo volts applied
between two electrodes. We could select usable protic organic solvents by measuring the electrical conductivi-
ties of organic solvents and checking the stability of the sample protein solution. The protein of the sample
protein solution moved lump by lump. The direction of the protein movement was reverse and the migration
speed was more than 100 times faster than that of conventional electrophoresis system.
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Fig. 1. Schematic representation of developed horizontal
paper electrophoresis cell.
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Table 1. Stability of micro-aqueous system composed of water-protic organic solvent at 25°C(O: stable, X: unstable)

o-Amylase Casein Lysozyme Pepsine Protease Albumin
Acetone pH 4 O X X X X X
pH 7.2 0 X X X X X
pH 8 0 X X X X X
pH 10 0 X X X X X
1,4 Dioxane pH 4 6] 0 X X X X
pH 7.2 0 X X X X X
pH 8 0 X X X X X
pH 10 0 X X X X X
Methanol pH 4 0 X 0 X X X
pH 7.2 0 X X X X X
pH 8 0 X X (0] X X
pH 10 ¢) X X 0] X X
Ethanol pH 4 0 X 0 X X X
pH 7.2 0 X X X X X
pH 8 ¢) 0 0 X X X
pH 10 (0] 0O X X X X
DFA pH 4 0 0 (@) (@) X X
pH 7.2 (¢) X 0 0 X X
pH 8 0 0 0 0 X 0
pH 10 0 0 X 0 ¢) 0
DMSO pH 4 0 0 0 0 X X
pH 7.2 0 X 0 0 X X
pH 8 O 0 0 0 X O
pH 10 0 o 0 0 0 0
Propylene glycol pH 4 0 0 (0] 0] 0} X
pH 7.2 0 0 (0] 0 X X
pH 8 0O O 0 (0} X 0O
pH 10 V) (0] 0O 0] (0] 0O
Ethylene glycol pH 4 0O (6] (0] 0 0] O
pH 7.2 O 0 (0] 0] 0] 0O
pH 8 0 0O (¢] 0O 0] (¢
pH 10 0 0 0 (0] 0] 0
Glycerol pH 4 0O 0 0O 0] 0 0
pH 7.2 0O 0O 0 0 0 0
pH 8 0 0O 0 (0] 0 0
pH 10 0 0 0 0 0 0
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Table 2. Classification of protic organic solvents for the
stability of micro-aqueous system

Organic Dielectric  Density  Viscosity
solvent constant 20T, g/cm® 25C, cp
Glycerol 425 1.26 945
Ethylene glycol 37 111 21
Propylene glycol 35 1.04 56
Dimethy! sulfoxide 46.6 11 2
N,N-Dimethyl 36.7 0.945 0.80
formamide

Ethanol 243 0.789 1.08
Methanol 32.6 0.787 1.54
1,4-Dioxane 2.2 1.033 1.20
Acetone 20.7 0.788 0.34
Water 784 1.0 1
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Fig. 2. Schematic representation of micro-aqueous system
of molecular level.
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Table 3. Stability of micro-aqueous system prepared with mixed organic solvents and protein solution depending on

the composition and temperature

Temp. PG+EA PG+PC EG+EA EG+PC PG+EA PG+EA+NMAA+THFA PG+PC PG+PC+NMAA+THFA

(C) 1:16:47:3 1:1 1:1 7:3 1:1 1:1 10:10:4:1 1:1 10:10:4:1
5 X X X X X X X X X X X

10 X X O X X X X X X X (6]

15 X X O X X X X X X X (6]

20 X X O 0 X X X X 0 0 0

25 X 00 0 X X X X O 0 0

30 X 0O 0 X X X X 0 0] 0

35 X 00 0 X X X X 0 0 0]

O: stable, X: unstable, PG: propylene glycol, PC: propylene carbonate, EG: ethylene glycol, EA: ethyl acetate, NMAA:

N-methylacetamide, THFA: tetrahydrofurfuryl alcohol
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Fig. 3. Migration of lysozyme of the micro-aqueous system

on the paper wetted with mixed organic solvents
for the electric pressure 7 KV.

Composition of the protein solution: 120 g protein;
60 w pH 7.2 buffer solution, 140 p/ organic solvent.
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Fig. 4. Migration of a-amylase of the micro-aqueous sys-
tem on the paper wetted with mixed organic solve-
nts for the electric pressure 7 KV.
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