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In this study, we have investigated the antibacterial, antioxidant, and antitumor activities of mycelium cultural extract from
mushroom. Mushroom mycelium was grown in a synthetic liquid media such as PD broth, YM broth or citrus extracts. In
antibacterial activity test, the best result was achieved when mycelium cultural extracts from Phellinus linteus and Coriolus
versicolor were incubated together on YM broth. On the other hand, mushroom mycelium cultured on citrus extracts showed
better activity than that on PD broth. We have also tested the antioxidant activity at concentration up to 10 mg of mycelium
cultural extract /mL. The more it is in higher concentration, the more the activity increases. The higher antioxidant activity was
observed both on PD broth containing the Phellinus linteus and Coriolus versicolor mycelium and citrus extract containing the
same. The complex culture extracts obtained from the synthetic medium and citrus extract medium showed 10-89% of the
1,1-diphenyl-2-picrylhydrazyl radical scavenger activity. The antitumor activity of mycelium cultural extract was examined by
using MTT assay on A549 cells. Mushroom mycelium cultured on citrus extracts showed interestingly higher antitumor activity

than that on synthetic liquid media.
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AANA BH#A F2 55 A-85-FtH(Table 1).

Table 1. The mushroom mycelium mixed cultured used for the tests
of antibacterial, anttoxidant activities and cell viability assay

Name of mushroom Part

Korean name Scientific name used

Sanghwang + Phellinus linteus +Coriolus versicolor

Eunji (10% citrus extract media) Mycelium

Sanghwang + Phellinus linteus +Coriolus versicolor Mycelium
Eunji (PD broth)

Sanghwang + Phellinus linteus +Coriolus versicolor Mycelium
Eunji (10% citrus extract filtration)

Sanghwang + Phellinus linteus +Coriolus versicolor Mycelium
Funji (YM broth)

Sanghwang + Phellinus linteus +Coriolus versicolor
Eunji +Sparassic crispa Mycelium

+ Kkotsongt (10% citrus extract media)

TFRAE 4C YA 20 ml A g o] Potato Dextrose
Agar (PDA; Difco: Co., USA). YM (Dextrose 1%, Peptone
0.5%, Malt extract 0.3%, Yeast extract 0.3%, Agar 1.8%)
SlantZ HFsIHA B wjrith 22 w9 85 m HHA
Bl 7)ol o]t gl wgE ST IEjal dAMH A7
o} 5 cmol} Agke W FAA 7P Cork borer (5 mn)
Z goj AEsIHTE ¥ AFPoM s 7 #AE PDA, YM
E AMRSI T, HnAEe AEsFde 1Y% 55
o 10% (vjv) AEE F7te 5, 424 wiefste da 84,
gzl 59 Ao ARG

Agd AR g FFEALE AFT GAFT T
2A AFT ALNEZANA At AT FQ AT
7+ M (62 brix)S TFUEA A SRTE 12% HA
g XM3te] 4Ce] HASIHA ARPo| ARE3IHT. 43k
FE 99 pHe 370190

Table 2. List of strains and media used for antibacterial experiments

Strain Media

Vibrio harvey KCTC 2717

Vibrio mimicus KCTC 2732

Vibrio alginolyticus KCTC 2472
Gram Vibrio vulnificus KCTC 2959
Vibrio parahaemolyticus KCTC 2471
bacteria  Vibrio campbelli KCTC 2716

Vibrio anguillarum XCTC 2711

Vibrio pelagius KCTC 2732

Edwardsiella tarda KCTC 12267
Gram Streptococcus sp (Wild type)

negative

Tryptic soy broth
(TSB, Difco)

positive Streptococcus parauberis (Wild type)
bacteria  Streptococcus iniae (Wild type)

B gt ARl ARSE dFe Yt M 35 Vibrio
harvey XCTC 2717, Vibrio mimicus KCTC 2732, Vibrio
alginolyticus KCTC 2472, Vibrio vulnificus KCTC 2959, Vibrio
parahaemolyticus KCTC 24713} o 7oA 7+ @2 AW &
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dodle Mudd ¥ 39T Vibrio anguillarum KTCT
2717, Edwardsiella tarda KCTC 122673 Vibrio pelagius
KCTC 2732, 18] o|f v LA AT Vibrio campbelli
KCTC 2716, Aol dd FAGAZFY Feld 1EU4A
T2 Streptococcus sp.2F B8 FAR Streptococcus iniae,
Streptococcus parauberisE A3 T (Table 2). T A 55j
A|& Tryptic soy broth (TSB, Difco. Co. USA)E Al-&3}d
20A1ZF wiokEtoH, a8 EE HE AZ S Mueller
Hinton Agar (Difco Co., USA)E A& T

EclA38{2 L Carboy HY Y .
|2 AW A= Potato Dextrose Broth (Difco. Co. USA)
2 YM Wi A& AR&SEiTh WA= 300 ml A2} flaskol)
100 ml ® B3] 121C, 208 =< 9t FFFHG)
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NA MG wE7A A Tl met 79 15U 7HA
ol F et S T

B oujeke) ggosg ESHIA] (PD broth, YM broth)$}
HEE5Y JA7 AE ARSstet dE HH%L‘H] 6‘51 AHE-
= WRIQ carboy HYHPHE ol &Yoo, EEHY
A (10%)< 2 LY Holl 745 3718 §, 71% = 9]
5 10% (vivE WA S ZAste 121CaA 3087 719t
Atsle] wiAE ZAlBIG o, FFUS AR FAsE
T 2% HEHE FEHOE HFEFSHT 25 + 1T g
AldAl A F71%F 0.2 vvm (volume of air added to liquid
volume per mimute)2.2 7~1047F 7] v kst o).

N

o] 5 d HIYES 121CAA 6087 1¢FZs
2 4000 Xgoll A 105-7F 94152 (union 32 R Plus, Hanil)
Sk 3 filter paper (Whatman NO. 2)2 o33} i o
/\}iﬂ AA & B ethanol & 3H) 7‘47}0}31 7 el 8}

WRHle 4C 9] Ao A 244 7F WA3F 3 4000 Xgo
H 3083 A EElete] Fedst AdER B3 ¥,
s ARG EEVIR 55 9 FEAZRE F, 70T
o] deep freezer o H¥stHA &4

=
JHE A disc AFS 3] HATAHA FE2d
T 1nld 833 & membrane filter (0.45 £m)
A

F0424695, emm)ell ZH2F 100 wl&A F5A17 $ 40TC=2 =29
AZ71o A 30&7t
o} discd FEE9

a}lﬂ-g A tgoﬂ
ST 9, O
A Ao} G HA 27oA A ujgdt 3, MacFaland
No. 0.5¢1 o #eAg thA] A2 Ao 108] 343}
vz THEo]Z Muller Hinton Agar plate®] 100 pnl& &
ek 2 A&t HATANA FEE0] S-FH discE 29

i, Aol HdF v Lxd] wWEEola] 24A17F ks
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o MoEsE A 2 B3 AY 22
Horo] g7d 8aE 9t F 729 WA (Penicillin,
Erythromycin, Neomycm, Kanamycin, Chloamphenicol, Nalidixic
acid, Tetracycline) disc& HITL FA|Z AME-31H .

JXF%O% 53
FEA, SAHA, BEolHAY dARA T
Z‘jx}%”d'*cra—: Blos-Jl Ho“ﬂ(n)oﬂ olst Alg9] 1,1-diphenyl-

2-picryl hydrazyl (DPPH)ol Ujgt ZHOoE &3
DPPHE= @4hstA] BREREH A, 48 Wol 7194
o7 QHAEt BExlE A3 E, HAF-s (Electron Donating
Ability) . 2 8¢ ksl 348 4T = JTH38).

WA AR &89S 0.1 ng/ml, 0.5 ng/ml ¥ 1 mgml
FLo WAl FAA F£89 47 1 nlE FHekd 150 uM
DPPH £ 2 mlof 7}3}< voltex & TLHA AT T
Al oA 3027 HHSAZ] & 525 me| FFEE 43
o 272 gy 4 @4 34HsAIQl BHA (butylated
hydroxyanisole)y& 2 o &35t 2335

G A ol AREH MEFQ AS49 A HAAHEE
oy Al st 19 (KRIBB, Daejeon, Korea)oll Al & wt
k01, RPMI-16409) A| (Gibco BRL, Grand Island, NY,
USA)SF 10%9] $-ejo}3d (fetal bovine serum, FBS, Gibco
BRL)# 1%9] penicillin-streptomycin (Gibco BRL)T©] £3%F
H WjAE ARE-8le] KRIBBS ®jdzzo® HjFeth
HAIFARA] EghlFE] 7t mE FAEY A=
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A 92 FA s
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Table 3. Antibacterial activities of the liquid mixed culture extracts
of mushroom mycelium

Inhibition zone (mm)

Concentration (mg/ml)

Strain -
A B C D E

10 g 20 mg 10 mg 20 mg 10 wg 20 mg 10 mg 20 wg 10 mg 20 mg
V. harvey 16 18 11 20 14 21 18 23 0 12
V. mimicus g§ 106 0 8 9 11t 10 12 8
V. alginolyticus 0 w0 0 10 0 10 0 1t 0 0
V. vulnificus 0O 10 0 100 9 15 12 18 8 10
V. parahaemolyticus 12 16 8§ 9 11 17 14 19 9 10
V. campbelli 8 8 8 9 11 10 16 8 8
V. anguillarum 9 13 8§ 10 10 12 11 15 8 11
V. pelagius 9 13 0 0 9 13 12 16 8 10
E. tarda 1113 0 10 10 15 11 14 8§ 10
Streptococcus sp, c 12 0 0o o0 13 12 19 0 0
S. iniae o 15 0 0 0 14 14 20 0 0
S. parauberis o 3 0 ¢ O 13 9 17 0 9

Cell were grown on MHA plate for 24h at 26, 37C after 10 mg,

20 mg each of mushroom liquid cultures was absorbed into paper

disc (8 mm in diameter) and then the diameter (mm) of the growth

inhibition zone was measured. Each value represents the average of

- three independent experiments,

- Coriolus versicolor + Phellinus linteus (10% citrus extract media)

. Coriolus versicolor + Phellinus linteus (PD broth)

. Coriolus versicolor + Phellinus linteus (10% citrus extract filtration)
- Coriolus versicolor + Phellinus linteus (YM broth)

: Coriolus versicolor + Phellinus linteus + Sparassic crispa (10% citrus
extract media)
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Table 4. Antibiotics resistance of Vibrio sp. and fishes disease bacteria

Inhibition zone (mm)

Sl Penicillin -~ Erythromycin  Neomyein Kanamycin Chloamphenico] Nalidixic acid  Tetracycine
Streptococcus sp. 22 23 25 21 27 30 25
E tarda 20 30 23 18 22 30 18
V.pelagius 35 30 24 19 20 30 20
V. campbelli 35 25 25 22 25 28 25
V. alginolyticus 20 21 20 19 24 30 25
V. parahaemolyticus 18 20 19 19 25 28 30
V. mimicus 20 22 24 20 25 31 32
V. anguillarum 15 22 20 21 28 30 30
V. harvey 20 24 21 20 30 27 32
V. vilnificus 18 20 20 16 26 26 24

Each value represents the average of three independent experiments.
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Figure 1. Electron donating activities of extracts from mushroom
mycehum mixed cultured in synthesis and natural medium.

: Coriolus versicolor + Phellinus linteus (10% citrus extract media)

. Coriolus versicolor + Phellinus linteus (PD broth) .
. Coriolus versicolor + Phellinus linteus (10% citrus extract filtration)
. Coriolus versicolor + Phellinus linteus (YM broth)

. Coriolus versicolor + Phellinus linteus + Sparassic crispa (10% citrus
extract media)

BHA ' Butylated hydroxyanisole

CE : Citrus extract (Negative control)

Each value represents the average of three independent experiments.
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Figure 2. antitumor activity of the liquid culture extracts of mushroom
mixed mycelium.

. Coriolus versicolor + Phellinus linteus (10% citrus extract media)

. Coriolus versicolor + Phellinus linteus (PD broth)

. Coriolus versicolor + Phellinus linteus (10% citrus extract filtration)
. Coriolus versicolor + Phellinus linteus (YM broth)

. Coriolus versicolor + Phellinus linteus + Sparassic crispa (10% citrus
extract media)

F ' 10% Citrus

Fach value represents the average of three independent experiments.
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