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O. HA gAHA 2 & 3 Fa8A, 443 84 =
Axs4d A3

1. Abstract

In this study, we have investigated the antibacterial, antioxidant, and antitumor activities on
mycelium cultural extract from mushroom. Mushroom mycelium was grown in a synthetic
liquid media such as PD broth and YM broth as well as citrus extracts.

In antibacterial activity, the best result was achieved when mycelium cultural extract mixed
the Phellinus linteus and Coriolus versicolor was incubated on YM broth. On the other hand,
mushroom mycelium on citrus extracts showed better activity than that on PD broth.

We have also tested the antioxidant activity at concentration up to 10 mg/mL of mycelium
cultural extract. The more it is in high concentration, the more the activity increases. The
higher antioxidant activity was observed on PD broth containing the Phellinus linteus and
Coriolus versicolor mycelium as well as citrus extract containing Phellinus linteus and
Coriolus versicolor mycelium. 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 on citrus extract showed interestingly higher antitumor

activity than mushroom mycelium on synthetic liquid medium.
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A8 R OUH

1) AMEAIR

Aol AHEE T 5EFE HATARA A v AR AFEd e
(F) g &AM BAFQ A dAA 5= A&l (Table 1).
5 H AL 4T YA 20 ml Al g Fof| Potato Dextrose Agar (PDA; Difco. Co.
USA). YM (Dextrose 1%, Peptone 0.5%, Malt extract 0.3%, Yeast extract 0.3%,
Agar 1.8%) Slant= H#3stHA] Q3 wfmjry 22 wjx ] 85 mm ¥ vl F7] ol
oj2jste] oo w2 ST LB A FAAl A Aol 5 cmol Y Aste Wl T AHA
7F A2 ol A1 Cork borer (5 mm)E W] oA =3} T},

2 APAME 71E ¥iXE PDA, YM & A&y, MAMARZE HAE5F

dE FHstd FFTFA 10% (viv) B=E H7HE &, A4z wigsted FaEA,

sk 5o Aol AHg s
4G AL AE FEAS AFE GAFT A 2 AFE AR

TN AAste] A Fo AF AF SN (62 bine TS F FF
4Co] B

galma Adol ALs A AR $E

718 A &u) X = Potato Dextrose Broth (Difco. Co. USA)2} YM HJA| & A}-8-3}

At WA= 300 ml 4FZE flask o] 100 ml & EF3te] 121C, 208 =< 7
AR FATET HE LS Cork borer (5 nm)ZE S/|A wlojx] HF A wl

U2 120 rpme] I A g =& 24~30C Alolol A FHAZE v k7oA o
wel 7Ll A 159 7FA] Hl ekt
2 e dEFdo = EEgulA] (PD broth, YM broth)e} ZaE5=d H7F wA

g AbgstglEd U vldel E8) AEHE W carboy W PPHL ol $3e
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ow, ZEFEHAmA (10%)= 2 LY Hell /7E H7Ist &, 25599 =
T 10% (viv)2 B AE ZAste] 121Coll A 3087 7Fsh Abtste] aix& XA st
oﬂotq HEzHL FA7Z2 #2333 T 2% HEHE FFFOZ H=35UT}. 25
£ 1C9 g2AHoA E7]%F 02 vvm (volume of air added to liquid volume per

mimute) .2 7~104 7+ F71 vl 3t ok

Table 1. The mushroom mycelium mixed cultured used for the tests of

antibacterial, antioxidant activities cell viability assay

Name of mushroom Part

Korean name Scientific name used

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

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

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

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

Phellinus linteus +Coriolus versicolor
Sanghwang + Eunji

+Sparassic crispa Mycelium
+ Kkotsongi 2 P y

(10% citrus extract media)

3) FEE9 =A

Wloko] ¢ E YRS 121°Col A 6057 TFFE3 T 4000 Xgol A 1057+
A% 2] (union 32R Plus, Hanil) 8+ % filter paper (Whatman NO. 2)Z < 33} %)
oo F dAMAIE A AG § o Aol ethanol & 3¥) H7bekAL, AHSHAl wwhst
o 4T Aol A 24A7F W3 T, 4000 Xgol A 3087 94 EEsto A5
o3 AAER PP

_‘5[5'__
-70C 9] deep freezer o H#3HA 7z} Agof A}

_12_



o
O

G gA Aol A g5k Aol AFEE HiA = Table 23 o] =
2RE &, #4% 19 T 35S A
F (KCTO)OMNA ¢S IH4d 9F< st Abgslen, g5 A5

< 93l A Tryptic soy broth (TSB, Difco)S AF&3Fe] 20A|3F vl Falo] AR&-3F3i T,

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
Vibrio vulnificus KCTC 2959
Vibrio parahaemolyticus KCTC 2471
Vibrio campbelli KCTC 2716 Tryptic soy broth
Vibrio anguillarum KCTC 2711 (TSB, Difco)
Vibrio pelagius KCTC 2732
Edwardsiella tarda KCTC 12267
Streptococcus sp (Wild type)

Gram negative

bacteria

Gram positive : ]
Streptococcus parauberis (Wild type)

bagge® Streptococcus iniae (Wild type)

I

5) FFEHSA

HAFALA o] dF &4 FH 2 paper disk agar diffusion ol wa} AlHF
24717k W) F3E 5, Macfaland No. 0.5¢) =2 AAE & A3 A4
S AWM -S o] 83te] 10W] 3|4 ¥ Muller Hinton agar plate o 100 pl& Z3F
T2 3 wAFAR B 10 mgd 20 mgS HEA4ESHFS 1 mlel I paper
disc (ADVANTEC F0424695, 8 mm)3 1,000 xg3 2.000 pg=A FdsA =gk
disk 5 #¢] & & wiA Qo S5 4ColA 3027 HA S &, 7H7e]

T MF 2ol grFolA 24417 wi<kste] disk 916 AF A KT
3

_13_



6) DPPH radical &4 &4 &3

1958)2 ol&std A8 @t 275 e 54 &em, o WS 11-diphenyl-

2-picryl hydrazyl (DPPH)ol ™3t H2}tF o5 27 EDA (Electron Donating Ability)

2 FE2E4 U3 938 S SA = Aol
HA FAME] F=&8A4E 0.1 mg/ml, 0.5 mg/ml 2 ¥ 1 mg/ml =% WA FA
A FE=&H 2472+ | nlE FHste] 150 uM DPPH £ 2 mlo] 713t voltex =

LA s the A2olA 30wz WAT F 525 me SFEEE SH3A
o gEZF 2= 0.05 mg/ml-xE<20 BHA (butylated hydroxyanisole)e] &4 A3l
.

2 W ostel A@stenk.

7) Cell viability assay (MTT)

MEEAAAAGA AFEH A EF A549 A HAAMEE AP FSFATLL
(KRIBB, Dagjeon, Korea)oll A #<F WkQko | RPMI-164081 A (Gibco BRL, Grand
Island, NY, USA)2} 10%<°] F-Efo}& A (fetal bovine serum, FBS, Gibco BRL)3

1%<] penicillin-streptomycin (Gibco BRL)G ©] X&¥ HlXE A}-&3te] ul &334
th A ZZ 96 well platecl]l 2.5x10° cells/well %2 100 pl/welld HBE3sT, 3

7C, 5% CO 2 ZAHHE CO,&27] (Forma Co. USA)o A 4d F<t ik &5

o

o Well & MTT reagent (2 mg/ml)E< 100 pl/wellE H7tstal & vl $ZZANA
AAIZF \fSF Fofl kel Wi okel& W23, Dimethylsulfoxide (DMSO, Amresco)E

200 ul/well plate &3t well o AAAE 2 FNe AAAQ formazann =

BF =<2l 2o ELISA reader (Molecular Devices, Sunnyvale, CA, USA)E 540 nm
NA FHEE FHSAY. 3 SAHUS AU 25 A5 £A4359 T
2 Ve At

_14_
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Table 3. Antibacterial activities of the liquid mixed culture extracts of mushroom niycelium

Inhibition zone (mm)

Strain
Cocentration(mg/ml)
A B C D E
100mg 20mg 10mg 20mg 10 mg 20 mg 10 mg 20 mg 10 mg 20 mg
V. harvey 16 18 1 20 14 21 18 23 0 12
V. mimicus 8 10 0 8 9 11 10 12 8 8
V. alginolyticus 0 10 0 10 0 10 0 11 0 0
V. vulnificus 0 10 0 10 9 15 12 18 8 10

V. parahaenolyticns 12 16 8 9 11 17 14 19 9 10

V. campbelli 8 8 8 8 9 11 10 16 8 8
V. anguillarum 9 13 8 10 10 12 11 15 8 1
V. pelagius 9 13 0 0 9 13 12 16 8 10
E. tarda 11 13 0 10 10 15 11 14 8 10
Streptococcus sp. 0 12 0 0 0 13 12 19 0 0
S. iniae 0 15 0 0 0 14 14 20 0 0
S. parauberis 0 13 0 0 0 13 9 17 0 9

Cell were grown on MHA plate for 24h at 26, 37°C 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.

A: Coriolus versicolor + Phellinus linteus (10% citrus extract media)
B: Coriolus versicolor + Phellinus linteus (PD broth)

C: Coriolus versicolor + Phellinus linteus (10% citrus extract filtration)
D: Coriolus versicolor + Phellinus linteus (YM broth)

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

_16_



Table 4. Antibiotics resistance of Vibrio sp. and fishes disease bacteria

Inhibition zone (mm)

Strain Penicillin Erythromycin Neomycin Kanamycin Chloamphenicol Nai(:i:ic 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. vulnificus 18 20 20 16 26 26 24

P, penicillin; E, erythromycin; N, neomycin; K, kanamycin; C, chloramphenicol; NA, nalidixic acid;

T, tetracycline. Each value represents the average of three independent experiments.

_17_



2) DPPH nadical 24 84 &3

gast g S =45t 7] 913 DPPH radical 2AEA A2 3= Fig. 13 2oh
o WE FFEE v w3 A3 Fig 19 Jeld A3} o] 72+ A 59 HE7}
FoldFE Fgatstgo] FUhslew, 53] YM broth olAl wi st sk Al
SAWMA FAA Wk FZE, PD broth oA wj ke AFHA T SAHA FA

A Wi FEZ=EF 10% citrus extract media ol A Hf 9%F3F A Al A ¥ Al 3}

M 2FEE 05 ngmeel BRI T3 B4l b B JEom, | ny
me] ALol= 10% citrus extract media oA v kst AW A I SXHA FAF

A g FFEI PD broth oA TR FIWAS AN A NG FF

B9 A% 90%ol /e AA BHS BAT
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Fig. 1. Electron donating activities of extracts from mushroom mycelium mixed

cultured in synthesis and natural medium.

A: 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)

mo QW

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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3) Cell viability assay (MTT)

=4 A8 A3 (Fig 2)
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Fig. 2. Cell Viability assay (MTT) of the liquid culture extracts of mushroom

A

mixed mycelium

A: 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)

Tom o 0w

10% Citrus

Each value represents the average of three independent experiments.
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M. HAZARA v gl g F4gx)e AH vhg R 4%

1. Abstract

We have investigated the effects of mushroom mycelium cultural extract on growth,
hematology, and disease resistance against Vibrio anguillarum in olive flounder,
Paralichthys olivaceus. Fish were fed the diet supplemented with Phellinus linteus mycelium
cultural extract, Coriolus versicolor mycelium cultural extract, and mycelium cultural extract
containing the Phellinus linteus and Coriolus versicolor for 12 weeks individually.

In the effect of the growth, the body weight and length gain in the group, which fed with
mushroom mycelium cultural extract, were significantly higher than that in the control.

The administration of mushroom mycelium cultural extractalso resulted in reduction of
Glutamic pyruvic transaminase (GPT).

The Cumulative mortality (%) after an artificial challenge with 7x10° CFU of Vibrio
anguillarum per fish was higher than the control. Furthermore, mycelium cultural extract
containing the Phellinus linteus and Coriolus versicolor exhibited better result relative to

Phellinus linteus mycelium or Coriolus versicolor mycelium respectively.
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2. A5 R 3

1) AMEAIR

Aol AEH WATAA A wjFe ABE AFEWel steldd] AFAE

A g ALAEA A () W SENA BAFQ WA FARA 5

TTFEIALE 4T Yo 20 miAl g ol Potato Dextrose Agar (PDA; Difco. Co.
USA). YM (Dextrose 1%, Peptone 0.5%, Malt extract 0.3%, Yeast extract 0.3%,
Agar 1.8%) Slant = H#AstHA Qs wjujrt 722 wix]o] 8.5 mn H Il 7] o
o) qstel o) MFL STk Lelx #FAA A0l 5 ol A% W FAA

7} ol A Cork borer (5 mm)E Wl ol A HZE&F %)

it

Aol AREE HAFARA A v A BFuSE AR AHA
(Phellinus linteus, Coriolus versicolor ) @AM &3 vk & ZzHz 3HA] wix] g
Aoed wFd FSAl AN (Phellinus - linteus)P ] 4 & SAMA F A

(Coriolus versicolor)M] ¥ % 3Z/ ] WA #AHA vl <t AF-&-3FSA T (Table 5)

2
o

Table 5. The nushroom mycelium mixed cultured used for the tests of physiological resporse

Name of mushroom Part

. . used
Korean name Scientific name

Sanghwang + Eunji  Phellinus linteus +Coriolus versicolor Mycelium

Sanghwang Phellinus linteus Mycelium

Eunji Coriolus versicolor Mycelium
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2) EF 2w g 2 Caboy W] ¥
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i
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e 19 203 FFAACH, 2 ah Z42 AFT 1200k N FE5
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HARE AR AF L o] By

&l

AR AFS fete] AREE dAE AR (EEE 50%, =AY 10%,
ZF 5%, 237 15%, ¢ 1%, ZF 0.9%, Dachanfeed, KOREA)| 3FF<] H
AFARA W FA S ZH2E 10% H7EgE F, 12715 AFESte] 40TolA AR E A
= T, SAs] Axd el gEste] 4T WAAE Y SHHEA ALREA AL
FotAdh B3 E2FE AFEE AFESQ Aol HATAR WA S H7EstA

% AW AlFolAl vl == (Dachanfeed, KOREA)S AHE-3FATh Al 2Hek AR

rir

Y 23](AM 9h, PM 9h) 125 F<F FoI33

5 AR=xA R A8 BH

T AT 7IE o] &3] 3000 pmoll Al A S st 8

4
AL A SHS 9 AP ARgsden, F2 A5 A% 70T oA
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6) Glutamic pyruvic transaminase (GPT) &%

o W 7+ X9 HEE SASAT AlgdE 71FY 0.1 mE YA 37ColA 5
al

& E¢3te] 37TCoIA GPT & 6027 WX

FEE FQHYOM, ETE AEH ARE AW ZFFE AEAGT 54
4 EEFJAE AGS ol§dte] EEFAL 1edF F, 4 87 FkE FA

7 AAAEA g AEE

339 WARAA Wikl Hk AR Tk WA @] MAE TS
A7) §1tel R RE BE AR AFAAA AFoke] He ok

Aol At 93 Ml Vibrio anguillarum (KCCM 2711)= ©] 8314

ol
EnY

=

AHE Ao AFoll ALEH FF2 Vibrio anguillarum (KCCM 2711)2 Sh=r

A= HZEAH (Korean Culture Center of Microorganisms, KCCM)olA] & ¢Fiko

i

humte] FE7t HES 085% B ADAATe] BT T
AHgSt
¥

=

Nutrient Agar (Difco. USA)S Ab&ate] 3ukE ZAltisle] 26C wiFatdon, 7x10°
&

34 49

rlo
S
4

IRES 2% Fol dAsgon fere usd F a9 4
oA 7hzt wAel R 30mE A AAsd 1ol FA1E o] &ahe] 7} nelw

WA BAFAL S F 18U o B dAAeS 2ASHA
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3. 4% % 13F
1) AZ= ZA}

MAGAA W G & ALRHTHA A AREete], oAl R AJEES] Wt gl
AEAE 2AIE A3 AP A F 4F7HAE Fig 3904 &
A@TolMe] AF wske fFoart e, 45 o F
oAAT 7t Ael7k &8 ety Al ATl Aol 105 74

o
n)
o

W Fel S H7HE 1ol FEH Al AR Wi g A SAMA FARA] wf gl H

A FAA Euj ekl o o Z o] HlE] 12% =& oA =9

Z7ke Bt ARMA FAA W AWM BAA B Gl thETo

(})J\
2 ujest & AARA AR wEo] X Algol AL oS ¥ wa)

10%°]732] ol A5l W37k AT T ofA o] A F5-oll dINAIFY 4
AR, AR ROl F 45 o] FRE ot AT AAd Aol HolHA

ZHOE 2FF AAS W) BRS W oF 15%YEe A FolE HAh
oA A A WMAFAA gl HR ARE FAT 34 ABFY W
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Fig. 3. Changes of the weight gain in the juvenile olive flounder, Paralichthys olivaceus
fed a commercial diet supplemented with 10% myceilum mixed culture broth for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus; C, Phellinus lintrus, D, Coriolus versicolor
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Fig. 4. Changes of the body length in the juvenile olive flounder, Paralichthys olivaceus
fed a commercial diet supplemented with 10% myceilum mixed culture broth for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus; C, Phellinus lintrus; D, Coriolus versicolor
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2. Glutamic pyruvic transaminase (GPT) XA}

GPT (ALT)= otv|icit 4 S 4EA 2h3 53 F77F &4EHE o83 a4
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Fig. 5. Mean accumulated specific feeding rate in Groups A, B, C and D in different

duration of experiment on the induction GPT in liver tissue of olive flounder.

A, Basal diet; B, Phellinus lintrus; C, Coriolus versicolor; D, Coriolus versicolor + Phellinus lintrus
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Fig. 6. Cumulative mortality (%) of flounder after 18-day feeding incremental levels after
challenge with V. anguillarum (n=30).

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus; C, Phellinus lintrus; D, Coriolus versicolor.
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V. 8% 04 A9 S HATAA WFde o
FAYAY WY B 7T

1. Abstract

We have investigated the effects of mushroom mycelium mixed cultural extract on the
immune responses of olive flounder, Paralichthys olivaceus. The mixed culture extracts
were evaluated for the growth, hematology, lysozyme activity, leukocyte phagocytic activity,
and disease resistance against Vibrio anguillarum.

In the effect of the growth, the body weight and length gain in the group, which fed with
mushroom mycelium mixed cultural extract, were the body weight 52 g and length gain
2.1cm higher than that in the control. For the hematology, the administration of mushroom
mycelium mixed cultural extractresulted in increase of glucose. However, there was no
distinct differences in GOT (glutamic oxaloacetic transaminase), GPT (glutamlc pyruvic
transamlnase), TG, TP, and LDH (lactate dehydronase) among each group.

The activities of Lysozyme were 80% higher in the experimental groups than in the control.
The activities of Leucocyte were 66% higher in the experimental groups than in the control.
Although lysozyme activity and leucocyte activity showed somewhat decrease after 12
weeks, these activities were still higher than in the control.

The Cumulative mortality (%) after an artificial challenge with 7%10° CFU of Vibrio

anguillarum per fish was 25% higher in the experimental groups than the control.
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Sl A Aut G A A AFell A HFom H9t u

(Phellinus linteus, Coriolus versicolor) A

TTFETALE 4T Yo 20 miAl g ol 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 H #ASIHA Qg diujtt 72 wlX 9] 85 mn ¥ Fu) 7)o
oA ste] g wiFe st 1T #ARA A Aol 5 cem °o] ARE W HFA

A 7FAA ol A Cork borer (5 mm)ZE Wl oA HZE35 T}

Table 6. The mushroom mycelium mixed cultured used for the tests of physiological response

Name of mushroom Part

used

Korean name Scientific name

Sanghwang + Eunji Phellinus linteus +Coriolus versicolor Mycelium
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o, U dAVIR #2se F 2% HEWE FaHor HEsh 25

=

H
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Fig. 7. Changes of the weight gain in the juvenile olive flounder, Paralichthys olivaceus
fed a commercial diet supplemented with 1% myceilum culture broth for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus
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Fig. 8. Changes of the body length in the juvenile olive flounder, Paralichthys olivaceus
fed a commercial diet supplemented with 1% myceilum culture broth for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus;
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2) B 4R 2

WAL AR wl e H7F AbR Fei7F 9o A AdEl vAs ddFE =
A}el7] 918l Glutamic pyruvic transaminase (GPT), Glutamic oxalacetic transaminase
(GOT), Total protein, LDH, Glouse 12|32 TG ¢ WH3lE A4 AZE 3t X
Abat Atk (Table 7).
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YA cortisolr ¥} gloucose Fx+ AA|Cl 22} ~E# A X% (Wedmeyer and
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Z7tslE 43S YErdi T} (Casillas and Ames, 1985; Rao ef al., 1990).
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2 Hoh o golx= A4S vEbllon, dixTet ARE7E Ao vk £XE
UEt & ASE Hob WAl A wjgd S A7t E Alxo &4folu o
el Azl dsivt gle AeE Az4dn
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Table 7. Blood chemistry of juvenile flounder fed on myceilum mixed culture

broth supplemented feeds

GLU(mg/DL) GOT(U/L) GPT(U/L) TP(g/DL) LDH(W.U) TG(mg/DL)

A 4547 606 4519  3.22 £0.29 589%48 645439
0 week

B 4745 71+9 5243 3.41+0.2 590.8£79  600£55

A 46%11 5243 37+4 4.0£0.56 482.7+£34 657%12
3 week

B 52+7 58+7 4048 4.1£0.89 520.9+£70 645x76

A 48+6 4549 2748 5.6+0.27 520.9+£21 592+76
6 week

B 55+11 4348 2716 5.2+£0.53 490.1£72 620£22

A 5149 2448 18+9 5.2%£0.32 448.4+89 590%67
9 week

B 60£9 26+3 205 5.4+x01  470.9£55 61210

A 5818 327 14+9 5.9+£0.6 400.9+92 642+78
12 week

B 557 29+1 16+7 5.1+£0.12  390£76 600146

*  significant difference from control, p<0.05.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus
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Aoz HiE il Y} (Jolles and Jolles, 1984).
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TS BYAARE = vl3] =& X5 YEITHFig. 9).
ol WA HARA wgd AdFE Fo B-glucan Aol ot o= AlgEHY B
-glucan 73 7TFol= FAM o7t Fofo} miRTEA R W2 o]Fol A lysozyme ¢
gdo] 7} 3l (Yoshida et al., 1995; Baulny et al., 1996), Won et al.,(2004)
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Fig. 9. Lasozyme activity in the serum from the olive flounder, Paralichthys olivaceus
fed on myceilum culture broth supplemented feeds for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus;
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Fig. 10. NBT reduction of phagocytes in the head kidney of the olive flounder,
Paralichthys olivaceus fed on myceilum culture broth supplemented feeds for 12 weeks.

A, Basal diet; B, Coriolus versicolor + Phellinus lintrus;
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