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Studies on Higher Fungi in Korea (II)
Proteolytic Enzyme of Agaricus bisporus (Lange) Sing.

Jae Soon Eun', Jae Heon Yang, Duck Yee Cho, Tae Kyu Lee and In Hwa Park
Jeonju Woosuk University, Jeonju 565-800, Korea
(Received February 8, 1989)

In order to study the protease from Agaricus bisporus (Lange), the crude protease preparation
was separated by fractionation of mushroom extracts with ammonium sulfate. It was found that ex-
tracts from Agaricus bisporus (Lange) Sing. contained protease. The optimum pH of the enzyme
was 6.0, and the pH range at which the enzyme was stable was 4.0 to 7.0. The optimum tempera-
ture at which the enzyme showed the highest proteolytic activity was 50 °C, while the enzyme was
instantly inactivated at about 60°C. The enzyme activity was inhibited by Ag* Hg2+, Cu2+, Ba2+,
Fe3+, Co2+, Ca2+, Pb2+, Mg2+ and Mn2+. The K,, value was 0.32 mM with Hammarsten casein.

Keywords — Agaricus bisporus (Lange) Sing., protease, proteolytic enzyme activity, optimum
pH, stability, optimum temperature, K,, value.
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, Mishrooms (Agaricus bisporus) 200g

Freeze drying at-50°C
for 72 hr

Sample 18¢g

Extracted with homogenizer in 500m/ of 0.2 M
NayHPQO4-0.2M NaH,PO, buffer (pH 7.0) for 4 hr

Centrifuge for 20 min
at 20,000 x g, 4°C

Supernatant

[ Saturated at 70% with (NH)»S04 l

|

Precipitate
(Discard)

Centrifuge for
20min, at
20,000 x g
4°C

Supernatant
(Discard)

Precipitate

Solved with 80m! of 0.01M Na,HPO4-0.01M

NaH,PO, buffer (pH 7.0)

Enzyme solution l

Scheme 1— Schematic diagram for the prepartion of en-
zyme solution,
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Figure 1— Effect of pH on protease activity of Agaricus
bisporus. The reaction was carried out at 50°C for 20
min. Buffers used were 0.1M citric acid-0.1M NayHPO,
buffer (pH 3.0 to 5.5) and 0.1M NapHPO40.1NaH,
PO, buffer (pH 6.0 to 8.0).
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Figure 2— Effects of temperature on protease activity

of Agaricus bisporus. The reaction was carried out at

various temperatures for 20 min.

on] pHS, 0= 33%E T idtgdn,
pH4. A= TI%Z €|y apsiA E4e] 7
4% Ao® Mol B F4+ acidic proteased]
Aoz A=A (Fig. 1),

chAsig Ao FN2T

2 5434 FHH=E Y] A8 FAAE
1A Fled 2= a4 BAE AEY AH
50C F-2ollA HRFAS vehlgler 407CoHA
t 60%% FAol ZAasigls, 60T 56%2
BAo] 2asgiet (Fig. 2).

chill~3t 40| pHY HEM

pH A4S 7Ed Ay 34F 7+ pHEER
40CellA 1417 B 37k RESS W pH 5.0
FZolA b ks 1417ke] 7% pH4.0
~7.07HA€ Hl3A HFEHR o pH3, (el
31%el A<= WEpIi, pH10.0:04E 11%
o 4% vERligit, A7 HEIAS
A|IZb BESGE wlie AAHog FAlo] Azt
Zrastgiont, 1817k A9 wiabskx 2 pHA4,0
~7.07HAE  ®lad Qs pH 3, (ellAlE
14%2°] &4% 29l v+ pHS, 0 ol dellMe 24

J. Kor. Pharm. Sci., Vol.. 19, No. 1(1989)

1007

Relative activity (%)
(o)
[=3

oL

3 4 5 6 7 8 9 10
pH

Figure 3—Effect of pH on protease stability of Agaricus
bisporus. The enzyme solutions having various pH
values were incubated for 1 (®) and 3 hr (0) in 0.1M
citric acid-NagHPO, buffer (pH 3.0 to 5.0), 0.1M
Na,HPO4-0.1M NaH,PO, buffer (pH 6.0 to 8.0) and
0.1M NayCO04-0.1M NaHCOj3 buffer (pH 9.0 to 10.0).

o) ZAo] §A43 245k pH10, 014E 6%
TAE Yehidle, ol4el Ae el 2ol
B gal oA B oA Aoz Ml

chijAstE Ao o obEM

B g o A4S AR He asds
oJz] xolA 6087 HESEA AAHoZ A
235418 243 A7 40C oA E A EA
< oz fAsEen, 50CAAE 4o A3l
7b AstAl ekgkent, 60ColAE 108 EEA
EZAsFgo] 73%0l%a, 70CAME A A
3 AZg=glon, 608 HENFE rxﬂh HAEA
o] 60C °]3lllA = HoZ Ho}
Aol e vl BokATE o & A“ﬂ(Flg
4),

=
£

2] 7}A]

AT sl e

chif43t5 40| #4of oixle o

I

oj2o|

F& ool B Fao] AL dFe



100

50

Relative activity (%)

10 20 30 40 50 60
Time (min)
Figure 4—Thermal stability of protease of Agaricus
bisporus. The enzyme solutions were heated at 40(e),
50(0), 60(@) and 70°C (0) in 0.1M Na,HPO,0.1M
NaH,PO, buffer (pH 7.0).

Table 1— Effects of Metal lons on Protease Activity
of Agaricus bisporus.

Metal ion Relative activity (%)
None 100.0
Ca?* 76.8
Co2+ 75.5
Mg2+ 77.9
Zn2Z+ 94.3
Cu2+ 40.7
Hg2+ 37.2
Fed+ 69.6
BaZ+ 63.3
A+ 91.3
Ag+ 20.5
Ph2+ 77.4
Mn2+ 78.7

The final concentration of metal ions in the reaction mix-
ture was about 0.005M.
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Table I — Substrate Specificity of Protease.

Substrate Relative activity (%)
Casein 100.0
Hemoglobin 53.1
Cytochrome C 34.7
Bovine serum albumin 10.7
1.5
L
[Vl 1t
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L ]
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Figure 5— Lineweaver-Burk plot for the hydrolysis of
Hammarsten casein.
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