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ABSTRACT

The present studies were conducted to evaluate optimum dietary level for
fermented mushroom by-product(FMBP) as a fish meal(FM) replacer and an
additive in juvenile Amur catfish Silurus asotus. In the first experimental diets
were formulated with five different levels of Control, 2.2%, 4.4%, 8.7% and 13.19%
in diet to evaluate as a FM replacer. And second experimental diets were
formulated with five different levels of Ccontrol, 0.1%, 0.2%, 0.4% and 0.8% to
evaluate as an additive.

The results of first experiment indicated that there were selected at the FMBP
2.2% ~ 44% as a FM replacer. And second experiment results indicated that
FMBP included diets as FMBP 0.296 was significantly higher growth rate than
control diet in WG and SGR for the best weight gain in juvenile Amur
catfish(Silurus asotus).

Key words : Additive, Fishmeal replacement, Pleurotus ostreatus, Silurus asotus
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M2 HA 7t Al AR5dE FEA7], o7t Al 134 RS
Fx38t7] S8l Fol T T8 FAEd v Szlurus asotus) e Aoz ojREulr
AL A7 =AY ThsAd e AESATH

B Ao ARER RREEEA RteE EEHAl BAke (e 39.1%,

3 3
A 08%, 3R 68%)S G FRE o] &3kd] 30°C] WEI|6IA A HE R
Saetgon, AuE BAAYE 2w 425%, A% 03%, 5% 82%9th

. AR A

Ao AH8E APARS) Ay BAL I 2o gudgon o oFu
FITAY, 0ol FF W wE-EHA PARS ASSATEAR. 181
drsEgon WARE Afddi, AL9e o9 UFaE ALat. 2@
R W2TE Tdstel oRuma QAL Eens PR G 22%,

4.4%, 87%, 13.1% (o}t =) %1@&%%&%@@%ﬁbﬁiﬂﬁﬂ ATh LelaL, WAl
AANEEA CERA BAEE 01%, 02%, 04%, 08%H A7kstol Azttt
APARE Bol ARV G o) gkl AR F 20°C YEI) myety] g

V. MAld | 421



12/12(8 %5 /2%, *17h), A

A =
glo] o] FEstad. F AFS 7R 8

WAH kel whE vv)el gele] uAt Gae 2Alel] Slste] Faolfel AFele]
A== e WA 7= Edwardsiella tardaZ ©]-8-6} =
AtRRe] 85 Fof 717t Az 20wl A}

1000l 4 BZFA @ F 14959 FAALES AT

N

APol: UNESE A A

=
W2 A 3kF S (protein efficiency

o

gL
AASFAEZ v 253 splen, 859 HAFR
A& (weight gain), AlR & & (feed efficiency), %
ratio), ¥7H378&(specific growth rate), 1+ % # < (hepatic somatic index), FE&
(survival rate), dEZ=2ZHl FriEay Fuawd ZFFIA Fehy @gakg
3

El3
(Chemiluminoscent response, CL), #}o]A#Fe] 24 (Lysozyme activityol]l tha}e] F-4]

o,

0%
2
N
N
157
e
2 M

422 | 20109% AP ATFH A



F L AEARS] AR 248 # ALEARHE A

e | OET LA L A A S AT
- ° (IRHALS) 22% 44% 87% 131% 01% 02% 04% 08%
(%) 10.9 9.5 96 100 107 : 101 9.8 9.8 9.8
Zhu 2 (%) 475 474 476 415 471 @ 474 476 475 47.1
ZA (%) 89 89 89 89 89 3.9 3.8 8.8 8.8
3]3E(%) 109 10.3 107 102 103 = 10.7 10.8 10.5 10.6
A gﬁ@;})? - 1.2 3.0 4.1 58 2.7 2.7 29 34

kBl 7} 2,291 e A5G A)), 4.4%( e 1%t A)), 8.7%( ek
20%th A, 13.1%(e] E-eh 2 302t A)

7h =EbEA FAkEe] ol oAl &t
D AFE

E 2% ojRuude WAy 4@ =eEmA ¢ ‘47}& AR Fold uhe

>
il
o

NI

87 AE R AEES UEd Aot SA&S v 22% B =Ehe]4.4%
Aol A tzT-ok sttt AtREE, A EE, @l Xd 2E, S EAT
R AEEY] AP e 22%9F 44% R 87%A 2Tl A tiETek tis ekl o

w2
%0
)

ey HUbel Bkd 131%A e AF BF

3 2. o e oA =ElHA H7RAEE Fold wE Hw7]e] AEE 2 AEE
ZAE el ls) =EFE2.2%  =Elg]44% El8l87% =E}=]13.1%
= Al &(%)* 273ag 274a 227ab 202bc 140c
A8 EE (%) 89a 89a 82ab 80ab 62b
A EE(%)" 2.4a 2.4a 2.1a 2.0a 1.5b
oy A3 g g 19a 1.9a 1.7ab 1.7ab 1.3b
A5 (%)° 1.77ab 1.83a 1.68ab 1.72ab 1.54b
A= &%) 78 78 78 78 69
CEAR(%) = [(BE FF - Az FH / A2FF] x 100.
PARER(%) = (FAE / AXAE THD) x1oo
CANAF (%) = [(oge AZ FF - loge AEZIH)/AEAS] x 100.
fewd A8Ee = SAL / wNd 43
¢ ﬂ%%x}#( 6) = (rFE / oAF ) x 100.
PRE(%) = (HAF AAF / Az AAF) x 100,

£ Duncan«l gHAAA(FYFT  5%)




AR S ES o] &3 o dwld oA A AF H opmile] A
S MmE A A e dgolu|wAbA W Holf<l

UH(Lee and Bai, 1997, Lim et al, 2004). w&hx 2 A3 o] 9 Fgolu]=ikA]
Hol Al 5 HIMAE AF&stA &gskornE =g 87% % =Fhg 13.1%°lA
A Astt A" Ao FAHM, olgd HIMES FUFE Ado]l FaEo
AchE A Hrin]go] AE oz dukE)

2) g9 &4

¥32 Hd g dHS B4 qolu IvtEAPCV)S Ez+ L g 22%~
7% A= ko7 glla, dREF2Y (Hb)S “Elg] 22%oA] tlx=T Bt} Egkor)
AWy F awd 9@ FFa2 FS 24t 2 HrhreErRt =90

# 3. ofZehid Al S =ERHA VMR Holdll wE vrle] dd B 89 24
A S ETONSALE) “ER2.2% “EFEl44% “ElEI87% “ElE]13.1%

PCV4(%) 24.1ab° 24.9ab 25.7ab 26.9a 22.4b
Hb"(g/100ml) 14.7b 18.4a 15.2b 14.6b 16.1ab
Zoh é‘c(g/ dL) 3.1a 2.7b 2.7b 2.8b 2.6b

Glucose” (mg/dL) 76.3a 73.7b 69.0bc 69.7b 64.3c

* 3w E 38 (Hematocrit, PCV) : @A Aol Rulo] olst 23 7o) &
b & = 2 29 (Hemoglobin, Hb)

¢ Z A (Total protein)

4 ZF 3 2(FBS, Glucose)

¢ Duncan®] tUzHAAA(FFT  5%)

H]Eo]2] wojukgel glo] 2@ (Lysozyme activity) 2t 3F8H2)241k-8-(Chemiluminoscent
response) A A ®4%h 2tk HelaAdAL mEh 229 7Hrel A

=k tiestdom, shehAahgnbg-2 =] 22%~87%7F TRt =3kt

4. oRFE gl ERIHA 7 be golol ukE wz]9] glolaxilebd ) sfshAiagnke- 4
ZAR& 2T R) “Ee)2.296 “Elel44% “EFeR 7% “Ele]13.1%
g}o] A2l g4 (U/mL) 72.1a° 69.2a 60.5b 56.4b 54.6b
g}s}A kg uk-S P (RLU/Sec) 42.324c 78435a  71,839ab  63,304b 39,868¢

Lysozyme activity)
- (chemiluminoscent response)
FTHAAA AT ¢ 5%)

424 | 20109% AP ATFHIA



A

B2
ekelulsle] 13.1% ¥

o
S M

=

=

olf7ell B-13/16
L

7ol

3|

S

2ATHWon et al,, 2004; Kim et al., 2006; Yoo et al., 2007). ¥ 230 AF&-¥ =ele]wAle]

oo

oF

-

N
Mo

I
o
mmo

|

el

Fdwerdsiella tarda

o

hyA
ar

stk ol
HF-8-(Chemiluminoscent response)Z 3}

7holl A SF A FALE o] T0% = 71 Ak ow ) 4.4%
[}

=%

(¢}

=]
=

Bl 2.2%
80% = <9 i

Zalx

-
[e]

=

o
a

<+

1

°
o

el A
29 3}

I8

R

J

%
=

H

iy

oo
<

)

A& (%)

! hAlE =Bl HA A7 Aks el

Hﬂ;é

A&

5. ot

1)

it

14

10
40

RED

r]sjl

(il

70

30

ele] 2.2%
ele] 4.4%
El2] 87%
ele] 13.1%

|

-

90
30

B B

o O

|
-

ahial, AEES =B

5

=1

o

Tt Brp A o

o]
= A

o

R

[e)

=

Ak
bt ol

S|
3|

]

1
T

Bt 22~44%3 7ol A
22~871%7A =7 o

IS

Al e

=]
RN

T«

3l o

3 ugow
2.2%0l A Hd 4.4%7}A] o]&o] 7}

iy

)

<0

=
[}

-

[€)

-

R

Fapobr|imqba] ¥l

3

7HAl thA &t

=]
T1

A BAEe AL

L

.

ol

9]

g 9

7HA o184 HE

=]
=

eheal e

-

V. MAA | 425



F 6. AFRFVHIAE el Arkead mlvle] AdE 3 AEE

= 7}
=g (Hﬁgﬁéb 0.1 02 }OQé’WGZ 03
= 3 200 278b 313a 313a 304ab 293ab
AL E (%) 83.9b 94.7ab 9R5a 925ab 89.3ab
1P A E(90) 237h 253 253 2 49b 2 4ab
Gl AshE s 1.85h 1.99ab 2.05a 1.94ab 1.89ab
V2] 42(%) 1.77a 1.6% 1.76a 1.85a 1.99
A = 8() 78 80 80 78 82

SAE B IEES =E 01% B 02%0014] tETr R =9kaL AR EL
AR5 ey 02204 tixT 1o =qtou, A as Az FoAb7h gldh

S

¥ 7S HAY 9@ FgHS BAS Hqolth PCVE 0.2%, 04% 2 0.8%3A7F A&7}
HEZzTFED F93HA =2 7S Bor, uwd 2 Glucose= 0.8% 37 A3 FE
ALje A AgFo A foet zfoli: Holx| kgt

F 7. AARFTHE SERA A7k dzle] A 3 9 2

o =T A7V %, w/w)

A (WFALR) 0.1 02 04 08
PCV(%6) 24.1b 26.9ab 28.3a 28.8a 285a
Hb(g/100m) 14.7a 16.0a 14.5a 15.0a 14.1a
F oA (g/dL) 3.1a 2.9ab 2.9ab 2.9ab 2.8b
Glucose(mg/dL) 76.3ab 80.7a 74.7ab 76.7ab 74.3b
3) Wi
E 82 v 5ol wWodutgQl o]zt A (Lysozyme activity)¥} }sh2 =33

18- (Chemiluminoscent response)s WERHATE gholAx}ql &AL 0.1%%H 77}
2 R =oka, ek whgukg-& 0.2%3 8t g =kt
3 8 AEHIIAIE “ERIHA A7 w7]e] ol At A 1) sheh A ik giks- A
a =T A7VeH%, w/w)
AR (MIATE) 01 02 04 08

gho] 22k &4 (U/mL) 72.1bc 83.8a 77.4b 72.4bc 70.9¢
s}e A g RES-(RLU/Sec)  42,324c 57,041c 107412a  84,351b 30,079b

426 | 20109% AP ATFHIA



3E9+v Fdwerdsiella tardatt& A@ol 5% A ol7] w7]e] 57 o] FARgE &
B AEEs dolie 34 ]do Azfolt), FAHALE S 1490] A gt & o
7o v =g HA HI7b 2T ke, 04% - 7l A 50% = 7HE SEekTh
3E 9. AEFHTHAIE =EEHA Aot 3AA ] oOE wr)e] A HANE (%)
712K - /\}%1‘?:_1(%7) N
=T AL ) 0 40 80
01 0 40 60
0.2 0 30 70
04 0 30 50
0.8 0 30 70
o]e} o] =Ere|HAl FAbES] Al HTHA o] 848 AEE Sl APEs s A3
=T e SAE, AARES, A E, dRddstas 2 AEEo] Al
e 02%AgT7F AR HUMEFSR dAdEHJoH, AISHIMAEA =gHA
FAbEo] o] S TH uF IR o] AAA Ut A& ASE T =] T
5332

TR A e Al Fakze] W7ALEEA olgo] Fhsaidont AAA BAAw
AFRAZA RO A Y] A Ehelis BAbE 22~44%H 7k AZNE 12~3.0%2 7,
AP olge] A9 020687 AZE 2705870 = AAH Fa} 217 BT, ol
B QAT 237K010~2011) Fa3 Afolglon) e Algn] AgEae xlgdsan ek

4. A8k

<ZEHA FiHEo] of Bk oA g >

b AlREE, Y E, o $a &, NTHFAT D AEES Y 22%, 44%
9 87%AH el A =9 sttt

L SetEAZ(PCV) tix7 9 =Elg] 22%~87%° = #o)7F f1laL, sl
ZH(Hb)2> =Ehg] 22%NA T B} E=9koh

ot golAxd g =Ere] 22%CA et dieetila SFehA gnkgS
e 22%~87%A oA R TR ol M-S o] Fouh

ol

2}, Edwerdsiella tarda®] 93 2223 ZA3b “elg] 22%0 4 2 A0 70%=
7Hg 2ekan, =Ehe] 4.4%9] H9 80%= tlx=T9F tle s th
ul, o)At Ay ojddi A tiAsty] st “EhEHA FAlEel A HIbES

2.2~4.4%0°] ]t}




<:Ef2HA FAE %9] APEHTEA] oA & 2>

7 EAE D UEES e 01% 2 02%00A tiETEe B9k AlSEs B chilg
A s =EH 02% W Ozt 2o} =okom, IR AR frelabrt qisd

L FrtEIR(PCV)S 0.2%, 04% 2 08%d7F 7 2T H T =9, ez g‘l
Glucose™ 0.8%H7F& A &g ZE AAFAA Fo& 2pol= HolA| FUTt.

ot grol kel AL 01%FE 77 TR =9k, 3hehd g3 0.2%
A7 7HE =k

2}, Edwerdsiella tarda 2] 3343 A3 dizx+d dls] =e2|HA H7b BF
skokow | 04% 3 7ol A 50% = 7HE sEek)

uh o] o] A AR MR Thsd e HA FAE Y] HUFES 0.2%0] At

A ANF AT, R 2007, ARl o e wAFAA wedo] W]
Z og

H
& A EsE] ). 17(10);1434-1440.

4 L WSl H MeaAe] e
ANFE, QWA dE, A9, FEE, AR, RS 2006, WATAA g Ao
AEZE ¥A Aele] BFE R el WAL . 19(4)231-235.

Brankica, D., Stanko, S., Sven, M. J., Margareth, @., Liv, T. M. and Aleksei, K.
2009. Modulation of splenic immune responses to bacterial lipopolysaccharide
in rainbow trout(Oncorhynchus mykiss) fed lentinan, a beta-glucan from
mushroom Lentinula edodes. 26(2);201-209.

Lee, K. J. and S. C. Bai. 1997. Haemoglobin powder as a dietary fish meal
replacer in juvenile Japanese eel, Anguilla japonica (Temminck et Schlegel).
Aquaculture Research, 28, 509-516.

Won, K. M., Kim S. M, and Park S. 1. 2004. The Effects of B-1,3/ 1,6-linked
Gulcan in the Diet on Immune Responses of olive Flounder, Paralichthys
olivaceus by Oral Administration. J. Fish Pathol., 17, 29—38.

Yoo Gwangyeol , Seunghyung Lee, Young Chul Kim, Okorie E. Okorie, Gun Jun
Park, Yong ok Han, Se-Min Choi, Ju-Chan Kang, Mihai Sun, and Sungchul
C. Bai, 2007 Effects of Dietary -1, 3 glucan and Feed Stimulants in
Juvenile Olive Flounder Paralichthys olivaceus. JWAS Vol. 38(1): 138-145.

428 | 20109% AP ATFH A



il
olo
o
-
T

g

O Effects of oyster mushroom as a feed addictive in juvenile cherry salmon,

Oncorhynchus masou masou(2010,

0

B
o

g

I
J% 2lolo|lo|lo|o|lo]|o
o
i
O O s T e ol = T - o
2 - ol N R ol = B (S
B Il BN B K e S - W o< e
S I o e I BT B I B T
=
o || TR | R R B
o | B[ o | RO B | Ao | N | o
S IR ol BT I T - ol IR
Mo SR X|OR X|EE X[EE | AR | | o
— e T e T I |
X Ho Bl Ho Bl BHo B H | B | B
SCIRSIIS!
SR | T | O | SR | T T | T T | T T
A AT [T [T [T BB B
N N B | B | N B 0| o 50
5K | TR | BRI | FREK |TTOFo| O Fo [T Fo
HoE | Ho& | Ho& | Ho& |zh-ndd | mhnef | o nd
< XX
N|IX | X | X |X|X|X
H |
T
i do | Mo | Wo | uo | to | o
W Mo | Mo | Fo | Mo | Mo | Ho
e
OH
D
;IV_VI O#E‘LI
il S e
= | X%
3 50
=




