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ABSTRACT: To increase the fibrinolytic activity and production of mycelium, extracts of 7 plant species were
supplemented to the growth media of Armillaria mellea, and mycelial growth and enzymatic activity in the myce-
lium extracts of A. mellea were estimated. The mycelial production of A. mellea was slightly increased by adding
ASH-R, UDVN or RGR extract, whereas KG extract significantly affected the growth. Supplement of ASH-S,
UDVN and RGR extracts increased proteolytic activity from 36.8 to 46.1%. Fibrinolytic activity was increased to
50~65% by supplement with RVS, ASH-S and RGR extracts, respectively. Enzyme extracts of the fungus grown
with RGR extract supplement degraded all chains of fibrinogen within 2 hours, whereas control was required 3
hours. Degradation of fibrin fragments by the enzyme extracts was also observed through microscopy.
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Table 1. The list of plants used for this study
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Botanical name (abbreviation)

Korean name Plant part used

Morus alba L. (MAL)

Ulmus darvidiana var. japonica Nak. (UDVN)
Dioscorea japonica Thunb. (DJT)

Rhus verniciflua Stokes (RVS)

Acanthopanax senticosus Harms. (ASH-S)
Acanthopanax senticosus Harms. (ASH-R)
Red Ginseng residue (RGR)

Angelicae gigantis Radix. (AGR)

Korean Ginseng (KG)

ARl s) root bark
G+9) root bark
2} root bark
2} stem bark
7N 271 stem
71971 root
Zxhay root residue
237 root

o1t root
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Fig. 1. Effect of various plant extracts on the mycelial growth
of A. mellea. A. mellea was grown at 25°C, pH 6.0
for 12 days. The abbreviation is listed at Table 1.
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Table 2. Protein contents and enzyme activities in the mycelial extracts of 4. mellea grown on malt extract media supplemented

with different plant extracts

Mycelium extract

50~70% EtOH eluate

Plant . -
extracts Protein contents Enzyme activity (unit/each ml) Protein contents
(mg) F-glucosidase Celluase Amylase  f-glucanase Protease (mg)
Control 314.6 n.d. 3.27 3.53 1.60 0.28 48.0
MAL 412.6 1.62 1.40 3.21 0.98 0.56 70.1
DIT 342.7 0.92 1.45 3.72 0.74 0.52 35.7
RVS 472 0.56 0.71 2.34 0.48 0.32 49.8
ASH-S 293.2 0.99 1.33 3.15 1.09 0.28 51.0
UDVN 2452 n.d. 1.01 2.75 1.13 0.37 35.6
RGR 276.5 1.22 2.51 3.55 1.08 0.51 32.4
ASH-R 329.0 0.52 1.21 2.94 0.65 0.39 52.1

n.d. means no detected.

Each plant extract was added by 5% (v/v) to the fungal growth medium before inoculation.

t}h. Cellulase= 4 H7HEE A|9)gh BE H7HEAIA
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2y 74z 11.0, 10.4, 11.1 unit/100 g protein® = T3
7F2] 7.6 unit/100 pg protein B]3led 36.8~46.1% %=
specific activity’} S7FEE W ZgAholE whalz
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Fig. 2. Proteolytic and fibrinolytic activity in the mycelial
extracts of A. mellea grown on malt extract media
supplemented with different plant extracts. For the
enzyme assays, enzyme extracts obtained through
EtOH (final conc. 50~70%) precipitation from each
mycelial extracts were used. Fibrinolytic activity was
assayed by fibrin agarose plate at 37°C for 24 hours
and 200 ug of protein/10 z/ was employed for the
assay.

viekth, sH, FEU7HR] IS4 0.44 plasmin
unit/200 ug protein®| o™ 23], 7tA] 7k 71A], g4
b 7re] 8448 Z42) (.70, 0.71, 0.73 plasmin unit/
200 g protein® 2 F-Z 7o H]sle] 59~65% =A L
Efgith. o] 5(1997)2 <14Fe] ginsenoside Rgy 73+te
g AAEe] tiste]d Matsuda er al.(1989)
chikusetsusaponin’d 2] A g3 sl R3]
=8 Kim ef al.(1986)2 348k E3ZE% saponin
o] A% 7Fsd s AL st webA ol
g Aese] #AUF FFHEAAY AEA FEE
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B AR R 353 dAEs) a4 A7E
7378 fibrinogen®3l] /S Fig. 39| FaH4 WHE 9]
&3 fibrin A7 #H2-E Fig. 40l JERHAT Fig.
3004 F-7Ee] 749 9hg 102 -5 fibrinogen©|
A7) AZratl A Acechain®] $+43]
9 ychain®] 3% 7] Al
A EalE AT olo] HlsiA
ZAR A7V rE uke 108 A o]F] Agchain®] &
= AN 2417 & BE TR 7F o] FHIE
o =2 PSS YeERNRITE B3, Ag-chaindl] tgh
HEAS 7F3 2292™ fibrinogen subunit®]

(o

(

Without
RGR

F 10m 30m 1h 2h 3h
Time

Fig. 3. Time course degradation of fibrinogen by fibrinolytic
enzyme present in the mycelial extracts of 4. mellea
grown on malt extract media with and without RGR
supplement. The enzymes (10 zg/10 zd) were loaded to
10 2 of fibrinogen and incubated at 37°C. Lane F was
treated with autoclaved saline instead of the fungal
enzyme extracts. Fibrinogen degradation products were
separated on a 12% SDS-PAGE gel.

Fig. 4= fibrinogen 83} thrombing ¥H-S-A1AH A4
¥ fibrinoll 12A17F SF 2EAENS WA AR
saline #2]§ 24 th270]= Blinc er al.(2000)0] 1
3% fibrin®] AR AR SLSA ZERF] AHa

Fig. 4. Microscopic observation of the hydolysis of fibrin by the mycelial enzyme extract of A. mellea (x400). Saline (20 ),
plasmin 1 unit solution (20 ) or crude enzyme extracts of A. mellea (10 pg/20 ) grown on malt extract media with and
without RGR supplement was applied to fibrin and incubated at 37°C for 12 hours. The arrow indicates fibrin fragment.
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