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Studies on Higher Fungi in Korea (D)
Activity of Proteolytic Enzyme from Sarcodon aspratus (Berk) S. Ito

Jae Soon Eun, Jae Heon.Yang', Duck Yee Cho and Tae Kyu Lee
Jeonju Woosuk University, Jeonju 565-800, Korea
(Received August 31, 1988)

This study was undertaken to investigate the proteolytic enzyme from Neungee mushroom [Sar-
codon aspratus (Berk) S. Ito]. The proteolytic activity of Neungee was higher than other several edi-
ble mushrooms under various pHs. The potency of proteolytic enzyme of Neungee was same as the di-
gestive drugs containing protease. So the proteolytic activity of the enzyme was increased in neutral
or weak alkaline pH, whose characteristics would be alkaline protease. The specific activity of the
purified enzyme obtained by using Tris acryl CM-cellulose ion exchange increased 20 times as com-
pared with that of the crude extract. The proteolytic enzyme was stable at room temperature, but
decomposition was fast when incubated at higher temperature more than 40 °C. The half life of the
enzyme was longest in neutral pH and rate constant was increased in acidic or alkaline solution.

Keywords — Neungee mushroom, Sarcodon aspratus (Berk) S. Ito, alkaline protease, proteolytic

enzyme activity, purification, stability.
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Figure 1—Spectra for tyrosine at various concentra-
tions.

Key: 1; 10ug, 2; 20ug, 3; 30ug, 4; 40ug, 5; 50ug
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Figure 2— Spectra for reaction soution of proteolytic
enzyme of Sarcodon aspratus at various pHs.
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Table I— Comparison of Proteolytic Activity of Several
Edible Mushrooms under Various pHSs.

pH
Sample 12 26 15 60 70 80
Sarcodon
aspratus 1,923 3,017 3,555 31,135 38,218 43,066
Lentinus
edodes 162 485 1,374 1,401 1,616 5,252
Trieholo
m:fsutal::&la 1,024 1,615 3,097 10,558 15,190 19,419
Auricularia )
auricula- 781 162 808 323 121 1,778
judae
Unmbilicaria
esculenta 700 1,105 1,050 377 808 1,293

Table I1—Comparison of Proteolytic Activity of Sar-
codon aspratus and Other Digestives.

pH
1.2 2.6 4.5 6.0 7.0 8.0

Sample

Sarcodon
aspratus 1,923 3,017 3,555 31,135 38,218 43,066

FF 2,909 943 1,347 27,688 35,194 40,966
AZ 1,616 1,131 943 4,713 7,541 7,541
BT 1,293 431 2,403 808 1,212 835
PF 2,020 862 9,211 29,492 33,915 40,507
BZ 3,232 6,814 8,269 22,678 21,331 21,385
WD 11,797 19,419 15,568 41,226 44, 965 47,780

FF, AZ, BT, PF, BZ and WD mean commerc1a1 brands
of digestive preparations.

Ao] 3,017 B 24 3HAZ ¥t WDl ¥l
3o olF Axd Aoz ehdrt, pHE, 0ol
= WD~} 41,226 124 pH2, 601 wlste] 2w
A% Folg ot} HoluAlE 31,135 w424 pH
2. 60 B3l 100 Ax 22 FAF Jepdozy
WDS 75%A=el AR w PALHHS
e gt} (Table II),

38 pH8. 0ollAE WDrL 47,780 ©i=2A 7}
A EZokw Folu|Ale] 43,066 TH1EA FHA=2
=2 43& Jehligler FF 40,966 =91, PF

40,508 =51, BZ 21,385 =t$lz ebgel(Fig.
3).
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Figure 3— Comparison of proteolytic activity of Sar-

codon aspratus and other digestives at pH 8.0.

SA means Sarcodon aspratus (powder). For other ab-

breviations, see Table II.
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Figure 4— Comparison of activity of proteolytic enzyme
of Sarcodon aspratus purified by Tris-acryl CM-
cellulose at various pHs.
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Table ITI—Increase of Proteolytic Activity According to the Purification of Sarcodon aspratus under Various pHs.

Sample 12 26 4.%H 6.0 7.0 80

Powder 1,923 3,017 3,555 31,135 38,218 43,066
Crude extract 1,516 3,650 4,817 36,565 45,721 50,249
(NH ;S0 fractionation 3,917 9,962 14,650 90,747 135,626 163,438
Tris-acryl CMC 12,476 40,544 75,478 591,127 884,650 1,037,445
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Figure 5— Stability profile of proteolytic enzyme of Sar-
codon aspratus under various temperatures after aging
at pH 7.0 for 2 hours.

Table IV~ Rate Constant and Half Life of Proteolytic
Enzyme of Sarcodon aspratus at Acidic pH
and at Room-Temperature.

pH Rat:’xci’g;;am Half life (hr)
1.0 125 5.55
2.0 9.2 753
3.0 6.6 10.50
4.0 42 16.50
5.0 2.1 33.01
6.0 0.7 33.01
6.0 0.7 99.03
7.0 0.2 346.60

40CoNE 86.7%Z HolAIL 50TAAE 66,
7%, 60CoAE 29,3%2 F43 Hojzlon
80ColM+ 9, 3% B33+t (Fig. 5).
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ol 4] 0,2x10"2¢]9i e} pHS5, ellAl= 2,1X1072
oz 100 A= Falgol ¥olz pHS3. 044
£ 6.6x10722.2 304 ©]4 Fobxles pHIL.0
AE 12.5X107224 60u] o] A Eelmch
(Table 1IV), ¥z AolA= pHS. 0ol14 0,4X
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Table V— Rate Constant and Half Life of Proteolytic En-
zyme of Sarcodon aspratus under Alkaline pH
after Aging for 24 Hours at Room Tempera-

ture.
pH Rati onant Half lte ()
7.0 0.2 346.60
8.0 0.4 173.30
9.0 0.8 86.65
10.0 25 27.73
11.0 6.1 11.36
12.0 9.3 745

1072, pHO. 0014 0,8X107202 F&go] P
Holg ot pH10, 0ollA 2,5X 102024 H3l&
o] Eolzx pHI12 (olAlE 9,3X10"22%4] pH
7.001 ul3ked 408 oA} FobRlth(Table V).
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