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Studies on a New Rapid Determination of Proteolytic Activity .
by Means of the So-called “Pad-Method”.

By

Minoru Fujsmr and Teruo Tomipa

We have studied how to determine the proteolytic activity by using pad (Pulp-
disk) .

By means of this new method can be determined the proteolytic activity of trypsin
. (minimum limit of 0.22 #g as crystal) within 24 hours..

The procedure runs as follows.

The pad containing ca. 0.0274 ml of enzyme solution is put on the surface of a
casein- agar-agar layer with a diameter of 87 mm which is kept in the petri-disk, and
incubated at a temperature of 45°C for a certain time.

By the way this layer is composed of 2 ml of 59 casein solution and 10 ml of
1.5% agar-agar solution (pH §.5).

. When ca. 2—3 ml of 59 trichloroacetic acid is added to the agar-agar layer
which has. been incubated for some time, transparent circle can be seen around the
pad in proportion to the length of incubated time. v

The diameter of the transparent circle is in proportion to the logarithm o{ the
concentration of enzyme solution.

Thus we can draw the standard curve, which is nearly a straight line, showing
the interrelation between the diameter of the transparent circle and the logarithm of
the concentration of enzyme solution.

So in this way we may determine the degree of concentration of the enzyme (as

crystal trypsin) concerning an unknown sample, referring it to the standard curve.
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Fig. 1. The standard curve between the ratio (logarithm) of
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Table 1. The relation between the concentration of enzyme solution and the diameter

parent circle correspond to concentration.

of the trans-

Relationship of
concentration ! 2 4 8 16 32 64 128
Logarithm of relative 0 301.03 602.06 903.0 20412 15 .
concentration X 103 - . .09 1 . 1505.1 1806.18| 2107 .21
Diameter of circle (mm) — 8.88 10.95 13.40 15 95 17 25 1875 20 50
Calculated value of trypsin 0.100] 0.218 0.437 . .
in pad (as trypsilin - 1g) . : . 0.873 1.746| 3.493 6.985 13.972
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Fig. 2. Showing the transparent circle proportional to

concentration of enzyme solution.
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Table 2. The relation between the diameter of the transparent circle and the time of incubation.

— Time of incubation (hours)
\
— 3 6 9

Diameter of e
transparent circle(mm)

Sample (a) 12.47 15.33 18.32
Sample (b) 11.10 13.60 16.60
13-
4.
i o/
/ 17
17 /
< . §|5-
El5t ) =
3 5
g. » p <2C|3~
a1,
Il-//
% '/
. 5

3 5 7 3
— S~ INCUBATED TIME ( HOURS)

Fig. 3. The relation between diameter

and incubated time.
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Fig. 4. The relation between diamster,

concentration and incubated time.

Table 3. The relation between the diameter of the transparent circle and the time of incubation.

e Time of incubation (hours)
Diameter of 5 10 15
transparent circle (mm) T
Sample (a) 11.15 14.50 17 .40
concentration:
Sample (b) (/,é o Samplea) 10.75 13.78 ‘ 16.50
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Table 4, The diameter of the transparent circle caused by the four different positions in the same
petri-disk.

Exp. No. ' 1 2 3 4

Diameter of transparent circle
{(mm)

’ 28.64 28.70 28.66 28.58
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Table 5. The relation between the thickness of casein-agar-agar plate and the transparent circle.

Exp. No. 1 2 3 4 5

5% Casein sol.  (ml) 1 2 3 4 5
1.5% Agar-agar-sol. (pHg.5 : ml) 5 10 15 20 .25
Form of circle non round round round round ~ round
Diameter of circle (outside : mm) ! 29.75 29.40 28.25 28.00 26.60
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Table 6. The relation between the concentration of casein and the diameter of the transparent circle.

Exp. No. 1 2 3 4 5 6 7
Added casein sol.
(5%) (ml) 0.5 1 2 3 4 5 6
Added agar-agar-sol.
G sy mh 10 10 10 10 10 10 10
Trans(za:ltes?zec):ircle indistinct | indistinct | distinct distinct !i:’:c?;csi:i[rl]):t indistinct | indistinct
Diameter of transparent i
circle o e 28.00 | a. 25.10 |'a. 24.75 | a. — | a —
a : outside b. 23,94 | b. 22.35 | b. 21.85 | b. 20.73 b. 19.80

b : inside
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