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A1 AT Ale] Jhe

A= Fa, AF =7bel #AIgle] d AARIE ] Folste AEUY To=
A EY 10,000—-15,000E0] ol2& AAAHCR & uRI} FAEF ditolt)
19703t 8] A $- F2)abqio] wdshA ] AAle] A-Fa FAAES
oF 88WHE, 1996 0] 92wHE 19989l 100E, 2000 de] 1147tEo R wjd Z7}
sto] 2002\ Soll= 148%FEol| o] =31 Uvh(Briggs et al., 2004). o] g YA

= H=, T, QAEUlAo}, 9% 5 ofAlo} Ao AALEFo] 2002\ k=] 109WHE

o A AABNFE ok T4%F At Qov], olF velA ASRe FHe
P R Fed PN ARo TG AN 4FHow A5t

L-Zuete] A9 dAle Z7)oE B A)$-(kuruma shrimp, Marsupenaeus

U M 40l A AP er distel vl Adae] & FAUHY ofsoR
1999l = 352 0lstm Aakeko]l st 1 o] %= 7o FAS ahA Bt
2y ek PR Bl nis) A Adaele Bedo] 2] o
ol 19854 394 1990d¢l] 257%, a2 19940 51782 Agiksto] i
S7HFAl Ao 19976l = 1,533E 02 A AL et 1 %
nlolg] 2ol 9@k Fark YEREy] Al ZEHHA 1998delE 998E-S, 1999l =
1,142E5 Atk (Blg2tAId R, 2000). 20049704 tiste] Axkekol
EEH 7kl 2426704 Srbeksl ot 20051 Hiol# A Fo] Arel] o3 v
= 1,399F 02 A28k, ol WA & e FToE Hlojean Vg A
goll Zsttts Aok Al 9-(white lege shrimp, Litopenaeus vannamei)S 20039
Tt shelol A = Shefo] 2R H Agom EEWA olF Ji7I= 20064
o= thelrh 1,022 02 g vl A7t 661ES Aiketgith. o =
FEyERe] Al i 2 diskel A AnE A= A 200830l = i)
o] Aabgrel 130l wWlEl At A= 1,794E6 o] 2R THCEH A E
2009). 1euf wpolg A Aol o7 Ag-o FEAS = A At

STHE Y3 =dF A= AMESFF(WSSD, white spot syndrome
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disease)ol o3 i #A= A S st vt

Holg v ZJeE ARl AL ARG nEs F3 o] FoAaL (Brock et
al., 1997; Flegel et al., 1997; Lotz and Lightner, 2000), H}o|&]~x= 43 =
FHHor dojdrta 4 ¢lo(Lo et al., 1996; Chang et al., 1998), H}o]
o el o Awomny WS AL ¥ & Qe ARPHe] S Hol

fabA e FaAEY

&l

© A Ak Ao AE 7R ARSFE
(zero—water—exchange culture system, =+ biofloc technology (BFT))o| 7§
=31 9t (Tacon, et al., 2002; Burford et al., 2003; Vinatea et al., 2010). 9]
gk WRjol A 7HE ZAI7E He AL A Tk do] Almset Al$-o] widE
I A ZFEH Ues frlEe o9 A ATl G ol AT W
of FgA  zrFEdYd  +FH  (photoautotrophic  community) Bt EF7FI
(heterotrophy)3shi= Alvtel 4
(Avinimelech, 1999; MclIntosh, 1999). dwtygo =z HolZ AHHE Al=59] 36%4
E7F A ER ASTUE 5023 (Brune et al., 2003), HolZ HFH A X3l
AR FoldeE Alo] oF 75% 4 Elth(Piedrahita, 2003; Gutierrez—Wing and
Malone, 2006). ©o]&3t AEo] AT 4SS oA 7]&= QQlo] Hal o] &
a3t sk Zlo] A Aed AHo] " wEbd FAH ARE A=l dvt

o) o] amshoik sk RS AgSe £4 o8 s glo] B 4§

o

$AHow vEo] WeuH A4 T 4 3l

Aol A 7HE st 84E AR A7 o B2 AL
AN

o
2
Lo
)
X

N
A,
N
&2
rlo
3
i
>
>
kil

filo
i
-©
N
f
<

&
2 AT AlR] FE duiy AF FE o] £
o tigt AA AlgFoIslgo tiste] AT Yrh(Sedgwick, 1979; Robertson et
al., 1993; Jaime et al., 1996). 1&J1} o= AIRF 35 Alsd s a ol
A%, I H BAVE gl AT ZREEHAY (Velasco et al., 1999;
Smith et al., 2002). Cuzon et al., (1982) A}&¢] JUrte] A4S ZFoja A

A Fol7] SISAE Fold ALk Aol os] Akt wel HAHI A=A

N
=

Mg Fastia fa gk oY@ ATES FYSW And ABEES o))
e Ab gl YA flone BN Be AnE HES §d)
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A2 A AR R W

71 A&E9 473

M- Mol 2l &3t = o] FrE A== @S] Hste] 2
(red bean of Phaseolus angularis, Pha), &% (grains of adlay, Coix lachrymajobi
var., mayuen, Coi), X.¥](barley, Hordeum vulgare var. hexastichon, Hor), <<
(maize of Zea mays, Zea), Z(seed of millet, Setaria italica, Set), " (wheat,
Triticum aestivum (vulgare), Tri)s% /& AA3Set. SIAZ = T A A
dAeHo=zm A3|se w1 AEE FoTdH adH . =(Glycyrrhiza
uralensis, Gly)E WIZIA ARASGHEIER) O G37F Aths A (seed of

Prunus armeniaca)® B3 ZFAA (AN =Z g AMEol 99 8 ( Caidium

AN
K

officinale, Cni), i (Angelica gigas, Ang), 14t (Panax ginseng, Pan), 5740 4
a7 BEeh AEanvl dva dEA e AFem Abghso] o849
A3 A= F7VAH(Lycium  chinense, Lyc)®y QWA Schisandraceae chinensis,
Sch), Zgar F(HEIE HAS BAURE)E S5 dsds uF
(Ziziphus zizyphus, 7iz)& 74788t v.  Z1eja f-ejuel Agkel] &3] & 5 3l
3 A8 o7 AMRY = Y (Undaria pinnatifida, Und), YA W Laminaria japonica,
Lam), XAMMW(Sargassum fulvellum, Sar), Zr(Codium fragile, Cod), *12
(Chondria crassicaulis, Cho), 7A(Porphyra tenera, Por), “18]al A37]s % v
F7F b= a9 A sd(Ulva lactuca, Ulv), 57V (Gelidium amansii,
Gel), X¥H(Pachymeniopsis elliptica, Pac) ‘&5 WAoo = AA3}AT}

471 Aemees vEEs olgste] FE53 F sFeslen, 5% HFEes
AR

(Wb 71e B 44
Qurz oz A $AbRel ASe] fAAZ e AFHL i 2Ao] H} o
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gol U el o) wo] FARTE TABAG. wE B AHE 2EF
U ARES Aeldel tg FREAE A ol Asldel NrkEA Bew
g & A Atk (Smith et al.,, 1990; Goldsmith & Cronin, 1993; Cronin et al.,
1994). wehba] 2 &= flavonoidst #2 FES W

rr

Aol e Hol ¢ aRE HAE BEAS gy el Ae aF o

Ao A FH Ast] AMSFA H Als 3.010.2g9] AYE A $-(Penaeus

vannamei) (713 2) 300mtg] & AFg3sle] 18 13} 7o) 0.2Ton 98 5Z 207
R sto] AR AASIAT AMS Fxe] F2 25405CR A8
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WA A2 g 37 A4S 247t 43.38%, 6.82% 1]l 11.3%°|3th. Al
ol wet H7EAle] HIbFel whel cellulose®] H%E 2Esiqlth. AR <]
Hodd AHFS oS 2L Tl o st FC=F.xX(Fo—F,)
(Nunes and Parsons, 2000). FC+ stF&<t Aoldl Hold AFH(g)S HEM
), Foe AP ¥ 359 HolF, F2 F | FF#E (S HEA
o 2 W ARY AAAEE Fie Fi=CF/CFRe 2oz Astsldon, CRe
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¥ 3. A9E AR ARt G 24

Ingredients Concentration (%)
Wheat flour 34.90
Hulled soybean 10.00
Corn gluten 5.00
Anchovy fish meal 35.00
Squid liver flour 5.00
CaC03 1.00
Cholesterol 0.10
Shrimp meal 4.00
Soybean lecithin 1.00
Squid oil 1.00
Mineral premix’ 1.00
Vitamin premix’ 1.00
Cellulose® 1.00
Proximate analysis (%, DM basis)
Crude protein 43.38
Crude lipid 6.82
Crude ash 11.3

1Premix(mg/kg): KI 250, MnSO;+H.O 2800, ZnSO.+H.O 2350, Vt K 225,
Biotin(2%) 3500, Niacin 4850, Calcium pantothenate 11000, folic acid 2000,
Vt—B; 1500, Vt—B2 2000, Vt—Bs 2000, Vt—C 50000.

*Provided by Suhyup Feed Co., Kyong—Nam, Korea.

=
(7h) A Agel gt Hol] Fdat
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i, TaF Sl Haewkeh o] slxF FeEs HUM A xTe
AR AFE Wl folRk AfelE HolA @ker, xR FEE
ForshA = dofsAm @2 AR YERy. sEF ToME F=
Pac$t Porg Z7Feh Ab=e] AF &l 2h2F 0.18+0.05¢/dayet  0.17+
el oE sl 5, sEFY 2R 2o AuAl e ta Fopshe Jles
B Fo% Apoli= HolA okt ol AIES thstel et A A}
2 BolFa gtk (3 5 2005). wEbA vjEAdd= dsty Ao S &
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F719] Holfel =4 s 9% Aol Hoeladrt 8 57 C2, C6,
aElar ekl 03, 069 FE=S F 13 22 A AR H7bsto] Helgw
g ARl AZFWel A5 Sk 3FH (hepatopancreas), A7
(foregut), =& (midgut)S #&ste] —60CoA =AA%3 & Uebershaer(1999)
2} Drossou (2004, m¥35)e] whHo| wa} trypsin® S EE SAHSIe] 19 79
HERH A

trypsin® @AEE F4st7] As 7 AFERFEH AFHAS 31, AF 27
1 TAEL Tris—HClI 259 (0.1molar Tris(hydroxymethyl) aminomethan,
0.02 molar CaClo»H20, MerckA}, HCl pH8) 500ulE #H7lsle] vldlE 3bar, 0~
4C, 4110glA 603t AAEHE sttt Aede 50 nl® FH&ko] microplate
of 3uj7= sfe] EF i 7]FEN(0.2 mmole Na—benzoyl—L—arginin—4—
methylcoumarinyl—7—amid (MCA), Bachem,A}, 0.5% Dimethylsulfoxide, Merck)
S 250 pl® H7Fs}e] Fluorescence microplate reader (Fluoroskan Ascent FL,
ThermoAH) & 30 CeollAl 2083t 7hS& sbal 2% HA o= 5 SHS sho] Faf
trypsin® GAEE SASUT. 8k SR SAE 71de T EElE
Fo= FAEHAH hydrolysed MCA mg 'min ).

% 7oA B npel o] ARARE Folddls W Ay T 1l

&9 trypsin®] 242 742 220.
U Adeladrt £2 028 Mg ARE R AdT Ao 1%, 4 g
e trypsin®] 2442 Z4ZF 489.2, 564.
2 el vle] A el 2uold =tk e A Ceoll = O3E = v
A SRR AG T FAeA w2 @44ES Hola v gl wol Aeolayrt 03
U Coxtl tha w2 06, C2olM = A8t S8¢llA trypsine] &/4Je] 034 C6xTt
WA e AIRE 2Tl BlsiA = w= A e

oleldt Ay= o] fladsE Uedle EEdES 43 a4 A dHE 94
SHAl Aoy A sk dES F BT vk o= W2 AR kol wE} AstaEa
o FHHE Sk A= AQIA ol Holadrt =2 Edo| Astais P
sHA sk 8<%lo]

o] AlREES Fol=t obF fFad =HolE AS o AATh

mg ' - min 'o] Yo
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e}
B~
w
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2o 5 ImL/kg—feed® H7IeFS W= AFEAF o] 0.417+0.022g/day
2 Olx7 (0.433%£0.010g/day) e} #Fol7} §lle™ SmL/kg—feed® FH7}elSlS
APEAFHEO] 0.49410.032¢/day 2 SRSkl o freofRk Apol= HolA] &9kt
v W BES Sgke—feed® HIFSIAE Wl AFRAFZ AolE HelA
FAA T 10g/kg—feedZ H718HHS W= ALE AFH o] 0.519£0.026g/day 2
g Apol= oAt Sreks AEFE Hd. wEk 24 o
= ZIEAE 77 1% 5%=olml o7lel 2o IHpek e wEE A
7F 0.5%% 1%5 Y H7bel] 5ol foldh Heol felavs gl

U Ve EAe By
(1) C2¢] Hol Fdax
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Ssk3lth. olg F AEE methanolZ FFdte] BT AMARE WHEfloH, 1

juich

133 o] water(H0), dichloromethane (CH:Cly), ethyle acetate (EtOAc),
butanol (n—BuOH)&& °o]&ste] Ale4or F5 #93 A st 299 &
B2 55715 ol&ste] sHste] BHsE §F AT wizbA] —80Te B uskal
o,

A& C2 25kge methanol® FE331S wl 520.
CH:Cly, EtOAc, n—BuOH, H:02 w&egle W 7t w8 FF& 77 134.1g,
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S a9 133 2o wyor RBE EHAES A= g o R Algol gt
Aol &S ZFAMSE] 19 140 YeRAY. St $-9o Als 4 HFHEHS gz
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C22HY F& 293 EtOAc 2355
6g= 7kl Aol Fofste] Am AATS AR Ao a9 16904 =
Zo] AbE AF el 0.42240.009g/day el Hl8] AR 1kgol
0.5¢% H7Hek AF oA Abm AHZFL 0.51440.022g/day = 5 HIAFS B
qom feolgk zo]lE veEbUdth AFR 1kgell EtOAc FFE 1g3% 2g8 H7+e
ALRE FAE APTEdAE AR AFTel A4 0.537+0.017g/day 9F

Ollg/day= wiz7ol Hls) FolstA %2 e H3v AR 1kegdl
EtOAc FE& 4g¥ 6g& H7bete] Foldk APFolME 0.529+0.017g/day <}
0.517£0.022g/day 2 th&7ol I8l Fol3h =& ghe Byl ¥ A7dztelA
C22HE F% 23 EtOAc #3323 AlE lkgd 0.5g01 F7lstel Foid 4
e BT dizTel vs oA e AR AHES Blen d9as 3 Al
T 99 AFHAFY wsldl= o zbolrh wolA gith weEbA C2REH FE
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HolAl vy, Iy AR lked M0 2SS 4g¥ 6g& H7bsto] Fod A
BT AL AFFe] Z2H2F 0.487£0.023g/day 9t 0.476+0.023g/day = 7}

A e} BL4E o 9 AR YAl dastdrh g -9}l
Fol@ Aol molx] 2gkth Wb 03N EH #F B HO $HFE v
Aol el ol FOAAE e S Yt 4 BEk Y AR nol 3

4 ARHAFE AR kgD 1~2¢0] 713 AFdcn B 5 A

Lt C2¢] EtOAc #&F(C2-E)9t 039 H.0 #EF(03-W)9] g vl &el we
2ol f<l &t

CEtst OHO®] wigh Hl&ol wE Ao wo] flasts Atet7] 918 & 2
o} #o] C2-E¢} 03-We| nl&< 247 3

5 [e]
2 AR kel 1g4 Hrhelel AGA Sl dis) AQ AR AALS 2.

# 29 #o] ARHTHAIE AFsto] Atz ked 1g¥ H7FEE - Aol Fo
st wl Afg-o AbR AHFS AR A3 a9 189 YErld. ofu) thET
o] Atm AFHES 0.271£0.027g/dayol e Ex—1, Ex—2 18]l Ex—39] Als
A e 72H2E 0.380£0.028g/day, 0.400£0.021g/day 18]l 0.43240.027g/day =
vebg o e ddate diEzgel e #o8h(p<0.05) 2 AFRAFHES B

Rk 7 AP mE AlR AdFH S C2-EF 03-W H]&o] 7:39 H[E&=E A|
23 Zol 7HE wokem, C2-E9 H7ME°] =& & F Alm AFAF ] mokH=
ddFE BAou SAA] #9948 (p<0.05) Holx okty.  uwEhx C2-E<f

03-Wel W vl oA A Aol Am AHAFol WATL Qe n
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Experimental group

Supplements
Ex-1 Ex-2 Ex-3
C2-E 0.30g 0.50¢g 0.70g
03-W 0.70g 0.50g 0.30g
Total 1.00g 1.00g 1.00g
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ok A Y] Az
(1) HA7HA Az A543 vl&
C29] 714 dutk 2457 Aol A 1kgol <F 2,0009 olRem, 039 7}
oF Aol Al 1kgol &F 40,00090] A7 5 dAct. 037} C2xH} 7124
Al 208 o] Bl WA C29] EtOAcolA F&% 43 039 H.0004 F&54 4
Al ad C25 EtOAcolA FEE o] 035 H,0004 FEd ol 3] 1/64 %
ol Ex] ekoktl. EI 039 FEET C29 FEI Tt ¥ & = Yol #

QEIA7} Fob C29F 039] FE H &S T30 ST

)
rlo

3

(2) #% #vl9 =2

C29F 039 A H&S 7:30= sto] HA FEHEujo] 2AS Feotslr] ¢
3 Ethanol (EtOH) 100%, 70%, 40%¢ % H|&= FZ3tt F= dA=
lkgoll F&8 &v|E 2L 2o 30CoA 447 F=381%1o, 1 T 55 2 Jd&

Axd 5 AP ARt 7MY Als H7FES 1g/kgo 2 dto] Algol H
74k F Aol Fosigles W 2 FF &ule 2 wE Alm HHF] Hste
a9 199 YEATE. diRFel AR A FHES 5.417+1.083mg/hrol o
EtOH 100%= FZ3 AL Alzd] H7bste] Folsk A8 (EtOH-100)0) A=
izl Hlal] 783k Afeol= oy ANt 8.595+1.338mg/hr® F2 @S HoFU
il EtOH 70%% F=3 A= Atgd H7tetel Fo3 A+ (EtOH-70)0A =
Abs AFEFo] 9.70241.183mg/hr®E thERTo HE 593HAl(p<0.05) ES AR
AAFES 2otk 28y EtOH 40% =2 F=3 AS Also #H7bste] Fofsh 4
T~ (EtOH—40)el A& Ab= A F o] 8.026+1.189mg/hrE EtOH-70 A ¥ -1t}
ol gk ol ofy AR B Fhs Bl webd 2 AgtelA C3%F 029 x4
&S 7:302 39S W 7MY A3e F=8vle EtOH 70%= A3ttt
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Azxs9S W 0 TS 6.09g2 YERSTE SP109] Ho] fJavE 95 F 2
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olo] ¥ MATE ZAbste] 17l 230 YERHATH

SP10s #H7lstAl &2 AFRE wold AT olMes Ao aslas &
10 nmol/mg/min °]4 == /AAE] 7k AA 70.0%9 21, 0.2g/kgd] &

o
A7 e A Fo = 74.7%, 0.3g/kg?] FEE HI7FSE Ao E 93.4% = LHE}

2

o

H

7

-

=

_43_
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19 25. SP109] Alms b wE oA 9o HAAY F
Zol trypsin FAE W3 o+ = IEZ9e o3 x}o)
(p<0.05)E L }EFH.

SP10& #H7telA &2 AtaE Fod tix Ao A A4 T4l trypsin
o] A EE Z47F 123.99+431.407) 168.86+31.87nmol/mg/min= YEFTE. A
oAM= SP109] H7bEel S7Hd = trypsin® FAEE S7tstes AFS B
SP10= 0.1g H7I8S wWol+= 217.05167.24 nmol/mg/min, 0.2gS A 713 <
o = 276.36+51.81 nmol/mg/min= thZ-ol v & Fo 3t S7F= Ao} 0.3¢g
S HA7skR S wWlE 276.36+51.81nmol/mg/min® tHZEFell B8] #<2eH(p<0.05)

7 RAFTAY. 0.4g #A7HE ol &= 599.07+£99.40 nmol/mg/min2 7 =9k
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o 0.5g2 7S wol+ 562.07475.70nmol/mg/min & YER} 0.4gS 7}
e wol ztol7b itk FAAME SP109] H7bsErl S7FEEE trypsing)
A7 S AT How 0.2¢g3 H7ESE A Fol A trypsine] A =7}
346.87+56.90nmol/mg/min® & T 169.86+31.87nmol/mg/min®.t} 2] &}
S7Hp<0.05)3 AL & & AJd. 0.3gS HUIE AFFolHdE 29359+
52.47nmol/mg/min. 2 2|3t F7F= Ho|A] UAN 0.4gS H7FEE Ao A
= 338.02437.94nmol/mg/min®. & 93 7} A4S RAFYT. FAAAE A
G o] FElIgE St A HAFA FRont 0.4g ol HIFE HAF oA =

z=Ttoll HIs 598 trypsin®] A4S HAFAT. TAA A o] FEg
%‘

o] 7V dEQl, Cherax destructor (Mills and McCloud, 1983)ol| 4] o]
HFEo] oA Hol &k Fshfo] vral IFuo]Ent ofye}l A43trh o] Fof
22 o Ao HHER wZo] "= AFRE wusigo 2 Ao A}
B SP109] H7LE ols] AlE AFHgo] Zolxgets Yol Astn 38w of
98] Zolx] 23 H A 2o Ao AR MAEHE AL HS Aow AZHL.

G2 Abm Al A Mg Fad

h

| a
2o WS 2] g 2 943 AR ¥E dAvly AFE FE Aol £LUL
st H AlRmFo3lgo el AT $kth(Sedgwick, 1979; Robertson et al.,
1993; Jaime et al., 1996). Z1&ju} ol ALREFA35E AlEdSdadoy A
A 3 BAVE gl A7 EaRE AT (Velasco et al., 1999; Smith
et al., 2002). Cuzon et al.,, (1982)& A= 9| FY7Fe] AHS Foli ANZEFS
Fol7] AsiMe FoAg ALR7E Afg-ol ofs] dnbut el HHEHAXE=7E TR
Fosttha skar ek ol#d AFES T AR AFdasS Fol|7] Hs)
%

Abg Folslge] @AV glonE d9AY Be ARE wn

X
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(3) &2l (cannibalism) &3A &3}

SP10& #7het AlE7F F2S ApA7l=d drbd @237 d=AE A
A3 ImX1mx<0.7me] =9 3.5g A2 W3} Fenneropenaeus chinensis)S 30
)& Y3 SP10S 0.3g/kgH= =% H7Ee Al E wid A AT 3% =S Hol
st 1597 AbSste] SP10S H7Es AMRE Folgh Ad o F37F vk AR
2 AREE gl AP 32 9@ A AATE Akl AEEY] WHEe 1
Y 279, 4o F2&(daily cannibalistic rate)] W3sli= 29279 YEM AT

ARSAIZE 290 FRE] I oE] Abggk sfAlEe] vER] Al AFete] SP10S
A7bstAl & At AMRE T AP Tl = 30mke] T SnkerE E el oE)
HA g o] FELL 83.3%, 4d FAE&L 8.3% o2 UElYd. a8y SP10S A
bk AlRE R A TelAe dvbElvb FAd oa wHAlEe] AEES
96.7%, 99 FAELS 1.67%= SP10 H7} A7} ol vl A &o] ufS-
A vt AR S Aol ARkAls ol ARTto A= thA] SukE]7h 346
olg] HAE o] AEES 66.7%, Y F2EC] 6.7%= YEISOH, SP10S 7}
s ARFol A= 2vtg7E o dAxbEe] AEES 90%, 49 TAES 2.30%= Y
Ehubwteh AR 8UAel 11949 AWkAlRE Fo o] AyEES 47
53.3%, 50.0%% UElgom, dd FAES 7217 5.00%9F 2.08%= A Wol
om 15YAl= AEE0] 36.7%01U M, dd FAEL 2.22% = YEFRTh SP10
S 7R AdFolAE AR 8dA, 1194 1Elal 159419 AEELS 80.0%,
73.3% 1¥3l 70.0%°1°oH, Y FAES 2.47%, 2.78%, 1.52%= & FE
AT SP10S H7belA @22 duk AR E Foldt A= AASdar 19d
FE ARSELETL Yol o8] FAEo] "Wolx= o R HolH SP10S H7ME
AT AFFEETE o] FA8EL lgolx= dd FAES 2% @2
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T2 AR 100974H4]+= 26TC~30T AfolE FAlskgl o, 949 209 ©]% 7]
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Rom 15574 F AlsFo#S 2,615.6kgo] T}

of F AP A5-o] Aol thall Ak A3 ¥l 34004 HoFE= npeh
o] YRR E Folgt SAHTE SP10S H7He AlRE Fofdh a9 A7t 4%
57 wE 2SS 4 4 ok AR 4094 AWMALEE Fold dlzgt a9 A
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# 5. Ingredients and nutrient contents of experimental diets

Concentration of SP10 (%)

0 1 2
Ingredients
White fish meal' 60.0 60.0 60.0
Wheat flour' 28.0 28.0 28.0
Cellulose’ 2.0 1.0 -
Squid liver oil! 5.0 5.0 5.0
Mineral premix” 1.0 1.0 1.0
Vitamin premix® 1.0 1.0 1.0
Carboxymethyl cellulose” 3.0 3.0 3.0
SP10 - 1.0 2.0
Proximate analysis (%, DM basis)
Moisture 9.1 9.1 9.1
Crude protein 45.1 45.1 45.1
Crude lipid 11.4 11.4 11.4
Crude ash 9.3 9.3 9.3

"Provided by Suhyup Feed Co., Kyong—-Nam, Korea.

*Premix(mg/kg): KI 250, MnSO4#H:0 2800, ZnSOs+H:0 2350, Vt K 225, Biotin(2%) 3500, Niacin 4850,
Calcium pantothenate 11000, folic acid 2000, Vt-B; 1500, Vt-Bs 2000, Vt-Bg 2000, Vt-C 50000.

Sigma Chemical, St. Louis, MO, USA.
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219.89+4.60g0. 2 AAstd o, SP10 1% H7F AFAFoAE= 221.00+4.58g,
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Concentration of SP10 (%)

Diets 0 1 5
Initial mean weight (g) 188.2 188.2 188.2
Final mean weight (g) 255.4 257.1 261.9
Weight gain (g) 67.2 68.9 73.7
Rate of weight gain (%)’ 35.71 36.61 39.16
Daily weight gain (%)? 0.489 0.498 0.528
Feed efficiency (%)* 82.05 84.13 89.99
Daily feed intake (%) 0.596 0.594 0.588

1 Rate of weight gain(%) = (Weight gain/Initial mean weight)><100(%)

2 Daily weight gain(%) = (Weight gain><100)/[ (Initial mean weight+Final mean weight)>days/2]
3 Feed efficiency(%) = (Weight gainx100)/Total feed intake
4 Daily feed intake(%) = (Total feed intake<100)/[(Initial mean weight+Final mean weight)>days/2]
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