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23

R FE 07 4y £ % TR B O P B SR I 2 0T A SR B R T L T R o) 7 g H P A R
o
% T RS OAEE E o EEHK

(PR R K= 2B, AR K =B P08 97 SR sE 0 s, & & 266003)
. RIS B IERF RIS R o TR R b TR R R EERR R BRI
T AER, DLRAE TR R A2 B I IE T B (40 >30%) R 6700 v 28 g (1
X 10° U/g)FIA JIVER FIBR(4 X 10° U/g) 4L I S 4, — WG VEEE y 2: 1% 38 0 58 2
CERIFENA . B SR e dl Bt i Rl RGP Y 70% M) = Al b R R 30%6 100 00 26 11 o 90 [ oA i
ATAEAT AR PR E K B 3 (CGM) A INAE T BRI oK B 8 (CGM) ANV TNl 1l 791 1 T 0K B
Fi¥r (CGMp) 1. PRI 0.1% 1 =454k —450 (Y,05) NAMEFR R KW
RE N (13.00£0.01) g KZEEPZMBENLT v 4 41, A3 ANELE, HAEK 40 B, 5
M SRR 2 J 5 R G B B VAW 38 . FRIEF N 10 . 45 R 3 FAIH
REERFE R FORE AR F R R AR RECEEER . SRR I RO 6 B 0
25.99%~43.34%. 48.62%~60.72%- 48.41%~67.67%- 35.07%~52.34%, H 258 5HE
FURE MR IR —B Horh, KIEEPL S CGMp & & =P 1 WL 1k %
Y, BEET CGM Ml CGMg(P<0.05), H CGMpH T HEAK . BREIER. &
BE [ 2 W AL 34 CGM 23 AR R T 17.35%+12.10%-19.26%- 17.27%; K264 6% CGM
T & E TR EE R WGBS, HTYm. MEAR. &ER. BRENHL
FE CGM AR T 9.53%- 4.37%- 4.29%. 12.25%, R EH (P<0.05). HLER 5,
VAT L R 1) 9] 250 R 08 B v DK 35 B 4 ) TR BR PO b B SR T I R T A 3
OB RIESE, FORE AN, MEVTER: MR RWIH LR
4325 8963 SCHRARIRAD: A SR

ULAESR, A K= R FE HUAS K AN BT 0K, o FeORy 1) 75 SR AN TR o, o [0 ) 0 7=

Wk H . 2017-03-02

HETWH: AT ED (201303053) —— A A GlRE A 08y 19387 5 AR IT A A £
N

EERAN: B %EA991—), &, WEHe N, WEmRd, NFEKZYE 7752
5. E-mail: 15527262478@163.com

EEESE: A R, #9%, W4 5)H, E-mail: hegen@ouc.edu.cn
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T AN RE W B RN I TR, e AR, SRR AT BT, R F R AE N R
FAREE R oM Sz 2l TREORAGEAR SRR ASHEEEDR. A
PSRN T A, Mtk ) B AR A SRR AE AL (Oncorhynchus mykiss)™ . T 2
(Seriola quinqueradiata)® . F(Paralichthys olivaceus)®. &5 (Dicentrarchus labrax)"'F1
& 38 (Sparus aurata) V55K S CAY T B Z I, 1E K 3EBY (Scophthalmus maximus
LR b R BT R AR R AT AR 25% 0ty 3R, 3o i 9 A 5 A0Hs 2 B I K3 B )
Bk RHBER, EREARESAETKmBEEEA"Y, RELERRSFE, HEX
SEBPR AR RCR A RN, TR 7T 8 o oK R OBy v 8 FR W T AL R 1 T 47
PEITVE R — 0 B v oK E B E /K P TR b B AR LU i SR B, (RISt R ASHIE S I 22
Hi. BRT, %A0HTREIREARF AR EE 2 #, BN IFER MK
fAid . ASHIE AR A AR 7T B A A2 A7) 2 b SRR IR e o ROR R R s 3R
WL AR I R

H AT AR BRAE D RS IngrI S T2 o B IR 2 MR B B B AH B 73 2 OB [ A
MR AR — KA B R RV, BATRCR RS, #e B K WA 18] i 2 i ok /g
(EHEREETLAG, 3 K IR0 IR U1 e 2 TR AL, s A S s Akl R R B, TR
e D b R BB AR 1 T R TR R U BOR B R R AL Ak e TR AT A
TR IR I I 3 4 v T IR BN B R, RN AU Bt S R
R 7T 45 B AT HE A AR T R AR R A Ak S AR AR

il 1 702 B AL, RA R RER . WRPUE RE T REs e KR
EEEAEH, HEARKE, 22— MRA. Zammkldmsn, 78 & &kl B H S is
TERMEIM, R, KPS SR BRI RN T4 5T & &, sem 1
Bl 1 7RV ZE K 7= S A DR h T2 S B AR (BB AT VR 2 W TSk, A P e 1 79 B v K
YDA RS F7 o AR LT E R R R R AR s AR K . PR R B
(Mylopharyngodon piceus Richardson)¥a kv 75 Iin o 4 d 1 AT LA S 25 4 e fel R 2 1 5 1)
LAV EE X0 SO 3 B ) 75 7T 24035 57 7 ROV Carassius auratus gibelio) % Wik &
R S AR s x5 B U R BLAE K B R s I e AR AR KRR AR T 6k
S T K EE R R B 1 5 K R AR
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R 7K 7= B b 56 T BRI B R i o) 700 5 ) T oK B o b R 400 R W T A 3R IR B 4
b, WA RIS AE R 50K 35 67 4 00 K B 0k o s FR T IR TS AR (M B At L, SR
JITREL R e it ) 7)o K 25 8 4y £ 1) Y EOR B R RO B2 I, DA R K B R 1) s 8R4
PERR A
1 MRS Ik
L1 X5k

FORE B FRER I LR =4, WE - AR R AR, &H 60%LL L
(RO 2R R B D B E R AT 4 R R R EE TR

BRI B Bk A i A PR A A, ZEEE>30%.

AR SRR 2 AR KR ok R B B e, ARG SR A el v M 2R (1 X
10° U/g) FIA JIVEE IR (4 X 10° U/g) 2L 1y 52 4 A A Bl o 7, i 791 o o ek 26 Y DR T2
A B P L 2118
12 X5 AE

ST P K 3R B 4 i B AR IR T R AR AR, SRR TR B oM b R ke
%R 32 7 (I LLBIVR A ik 3 R ae i kL, JRA AR 1 RIS A R A AT A b 2 (H
FrIEE B B A 4408 CGMD, 1 N 1.0%E IR CHrp 945l 8 5 B 6 4 9 CGM),
1 RN 0. 1% 77 CHrp i RF I AR R VE AT 408 CGMp). BT A R I T 0.1%119
ZEA A (Y00 P E N AMIRAR 7= 1 R 2 K2 8P 2l f 3% CGM CGMg Az CGME T4 J5it
R AR R LSS BRI R AR o SRR R B8 F2 KT AR 1. SRk R
BRI SE L 60 HIf, A 6 JEURHE RDRHEC 5 BN B RIZ GRS, ARG NN I IR 5 3& &
FIKEA IR FIRLZE 45 CHEAEHEZ 120 J5 B T-20 CUKAE % B IRAT .

1.3 R 5 A

FRIERIGAE T B AL K= A BR A FIREAT, 158 F K25 674y #1111 A0 £ T S M)
FhEY . ERRIFAE LAY, Sl KE )t BEME ORI R G h & 7%, WAL
Bl DUAE O S R R I R

BN G, ok REEEPG Lk 24 h, AREAREICS, Bhik R — B ST
FHRIR BT R E DN (13.00+0.01)  g]BEHLIS ) 12 Mdih, 446 40 B, E£ENHUKR
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83

84

G IR . B 3 AR 1AL, AMDRHBE LR 3 AR . RIS TFIART, o F SR
FHEME ARG 1 1, S 552050 B HE ARG L Bk . FREE ] & K 43 2 3K (07:00
19:00) #MERIEEPL) 0 R MM, WESFHAK 70%4 4, LURIEDR R A9/KR . 7758 8 1
N0 B, BRIEHIKIETE 18~20 °C REAE 30%0~33%0, pH 7E 7.5~8.0, WHSERHIRIEA

it 0.1 mg/L, REKEABEL 0.1 mg/L, HEKE KT 7mg/L.
1 FERBERLE R E TR AT (T R 2R i)

Table 1 Composition and nutrient levels of the basal diet (DM basis) %
IiH Items ¥ & Content
J5 8l Ingredients
i} Fish meal' 60.00
/NFEF Wheat flour 22.95
1 Soybean meal 5.00
f i Fish oil 4.50
KE UG Soybean lecithin 2.00
IR — A4S Ca(H,POy), 0.50
S ALRETK Choline chloride 0.30
YA ETIREL Vitamin premix® 2.00
V¥R TR %l Mineral premix” 2.00
R4S Calcium propionate 0.10
Z A F DK Ethoxy quinolilne 0.05
EE7 Attractant” 0.50
ZHEMN R Y50, 0.10
#it Total 100.00

3 KF Nutrient levels”

MAE GE/(MJ/kg) 20.22
HEAR CP 49.83
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YRS EE 13.82

Vi E -G A YRR TR A 71 (h [ 1L %) . Fish meal obtained from Qidao Bio-Tech Co. Ltd. (Shandong,
China).

P Y FLTRIRE NS T 7 A RHR 4t The vitamin premix provided the following per kg of the diet: VB, 0. 025
g, VB, 0.045 g, VB 0.020 g, VB, 0.010 g, VK; 0.010 g, JLEZ inositol 0.800 g, ¥z 44" calcium pantothenate
0.060 g, MR niacin acid 0.200 g, M-E& folic acid 0.020 g, &HJF& biotin 0.060 g, VA 16 000 IU, VD; 2 500
IU, VE0.240g, VC2.000g, fime4E%E microcrystalline cellulose 16.473 g.

PR R R N T oA R R4t The mineral premix provided the following per kg of the diet:
MgSO,-7H,0 1.200 g, CuSO4-5H,0 0.010 g, FeSO,-H,0 0.080 g, ZnSO4-H,0 0.050 g, CoCly(1%) 0.050 g,
Ca(10;)»(1%) 0.060 g, Na,SeO3(1%) 0.020 g, A4} zeolite powder 18.485 g.

Y 5 4% 7 Composite attractant: FISZHH lycine: — FEL-#RMEZ DMPT: H4 glycine: N
alanine: S-TBRNLTS inosine 5-phosphate=4:2:2:1:1,

D8 32 KF R E . Nutrient levels were measured values.

L4 FEaUCEE

K G BB i S B SRR i, 8 77 U 1A UL 558 K S5 06 &)y 0 M £ s 45 A I ) B HE (8 155
L, Wi R 5 h e WA A S AN [A] o 72 IE AR 2 J 5 T s 38 S T T & (1:10
000) BRI KZEOR 4, 45 20 A0 BT R 38 W4t R i 7K 45, HEH R JEAENLTTHT 3 em
SRR IO, AR FEE T 10 mL B0, T -20 CARIRAT . B RICEE 2 Al fa
HIEE, R 2 IR ZE(ERT R (] B& 1 &, DAPRUE KSE 874 0 5 i Pk & ) 1E 5 A4
PR
1.5 feFRIlE 5158077

AARE T, TS ER A 105 “CF KT BENE , FHK 7> & &R A 550 “CRIGEIE,
FEE B o R YL E BGEN E , MR DT & Sk R IRIRZEI €, SRR A A
THIZE , Y,05 75 5 R FH e 0 L BORE & 45 B8 11 R SO VR I e , 2 24 18 2 &k T H X L-8900
H 2 2 F 1R 7 A A E o

TRl CGERVEDR BRI R AR E BE (CGM. CGMg Bt CGMg) W& E 77 Y)

J AR B W A 2y v A 24 320
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ADC=100X (1-My/Mp);
ADC=100X [1-(N¢/Ng) X (Mo/My)];
ADC=[ADC X (0.7 X Ne+0.3 X N))-0.7 X Ny X ADC) /(0.3 X Ny
X ADC ikt CREafiRtaGRIGERD TR R MBI (%): My AR
(AR BRI AR o Y205 F & (%) Me NEE Y05 & (%): ADCy Nk} (5
iRt I AL PR R R IR (%); Ny Ak CRREA R0 D
i REUE FEYIR S B (%) BUEAEME (J/mg); Ny NI E RS E (%) 5%
BB (J/mg); ADCORFFINE A FYE (CGM. CGMg 8% CGMg) H 58 72 i 1R Wi 1L
# (%); ADCONRIRL T BUE FRM TR E (%): ADC, Ay E:ml ik oo N &
FYNRIIRIIEEE (%): N, NEERIERI R RE YRS & (%) BUARHE (J/mg):
Ni AFINEE F R (CGM CGMp Bt CGME) HHXT RIS 2T I 2 & (%) B RE{A (J/mg).
1.6 by 54k
IR A SPSS 17.0 BAFBEAT SR 3R U7 2 70 M1 (one-way ANOVAD, HIURZE 7 B35
(P<0.05), NZEAT Turky’s 2 5 HLEE, W50 BT 19 50E P EAR R R RN .
2 R0
REEELLy 358 3 TS [ Ab 2 T 20 1 K B O v %78 R 1 3R AL R 2 BT
RIS axt 3 FAFELIEE XK EKRE QRS T PR MR EN
25.99%~43.34%. 1, CGMp P HYIBEMHEA RS, 5§ CGMg & CGM %7 &%
(P<0.05), % CGM &/ T 17.35%; M4k, CGMg Y EMH L E M E ST CGM
(P<0.05), % CGM #&/&E T 9.53%.
KZEBE 0 nf 3 Fh A A AL #E T 20 K B Aok O B TR O AR
48.62%~60.72%. Hr, CGMp HHLE AR IIEL R &, 5 CGMg & CGM Z 7 2%
(P<0.05), % CGM g I 12.10%; B4, CGMg Hf & BB RUE LR W R & w1
CGM (P<0.05), B CGM #2 1 4.37%.
RZEBEyaxf 3 FhAE AL HTE M TR B Aok b s R R R WA RN
48.41%~67.67%, H. 3 FA R AL BRI 3K K 8 R b B B B R O R A R 5 o R F st
MR R FaH—F. 3 PRI M EREAKT, CGMp & Z IR AR



138 IR MIE R R fm, b7 R B R )RR R m, N 78.98%, W E
139 T CGMg K CGM(P<0.05); CGME H S S FE R I R MIH AR, 3 & T CGM(P<0.05).
140  CGMjp M CGME SRR IR MIH AR CGM 70 Al 5 1 19.26% 4.29%.

141 REEEE A0 3 AAN R AL B 0 oK 8 Bk b B BE RO R UTH AL N 35.07%~52.34%
142 Ht, CGMp e aeIR W TR, 5§ CGMg & CGM Z R E¥# (P<0.05), # CGM
143 $Em I 17.27%; M4, CGMg HE e R R W 22 5T CGM (P<0.05), # CGM
144 $Em T 12.25%.

145 F2 RN A B SE SRR ORI AR

146 Table 2 Apparent digestibility coefficients of nutrients in tested protein sources (n=3) %

B AR E Tested protein sources

TiH Items

CGM CGMp CGMg

F¥1% DM 25.994+0.65¢ 43.34+2.31° 33.81+0.71°
HERR CP 48.62+1.16° 60.72+0.39* 52.99+0.73°
=88 GE 35.07+0.31¢ 52.34+0.20° 47.3240.55°
WEHIEER Essential amino acids

JNEME Thr 37.3240.16" 63.95+0.14° 50.08+0.31°
SR Val 42.91+0.15° 66.29+0.08° 51.19+0.23°
FEEE Arg 47.49+0.42° 75.79+0.24° 59.03+0.35°
SZ I Leu 54.36+0.53° 63.28+0.03° 48.01+0.06*
KN Phe 51.59+0.23° 66.91£0.25° 51.89+0.14°
A e 49.65+0.32° 63.93£0.75° 37.69+0.01°
TR MR Lys 37.17+0.41° 78.97+0.33° 30.32+0.29*
HE R His 54.13+0.40 65.01+0.31° 52.64+0.34*
HEMR Met 69.43+0.32¢ 60.00+£0.33° 47.67+0.30°
JE N F R IR Non-essential amino acids

REEIR Asp 32.61+0.12° 64.41+0.29° 51.15+0.41°
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227K Ser 47.35+0.17* 67.90£0.59° 60.19+0.17°
LBER Cys 40.86+0.34* 66.48+0.54° 51.14+0.22°
Bt /g Tyr 49.61+0.87* 73.22+0.38° 55.21+0.52°
HER Glu 41.59£0.15° 65.86+0.26° 54.68+0.31°
H&EE Gly 56.22+0.11° 81.09+0.45° 56.34+0.31°
WNAR Ala 53.58+0.17° 66.81+0.83° 52.36+0.54"
MR TAA 48.41+0.54° 67.67+0.88" 52.80+0.86°

IRAT RO A5 AR RN S 5B RO 2 57 535 (P<0.05).

Values in the same row with different small letter superscripts indicated significant difference (P<0.05).
39 @
3.1 REGIRDRE BT ) R a6 7 2 i e

AR IS L CRAE T 2 K SE P4 0 FEACE R FRIORTHE T, SRA Cho P21y J7ik, B4R
BB BRBR 303 At bl ke i B8 DR, (A A SRR AR I B B BRI 723
K1} Cho 5PV 807 335 A 2 B 345 A A4 U A ek SR o o 9 o X R 6 P e v o 9
BRI AR B, SR IR A a1 5 U b & IR RO AL B T SRR T i S
2 POE Cho 25P1J5 A RO BT b Bt 5 IS IR (LR AR 1.5 8848, #2651 I 45
FROHERR B, A 5 45 R BE AT 5

A WA TR Ge KEE R4 fn,  FrfSas R T ge o R R Ay AR R A6 75 ik
R0 155 55 DRI R AN [A) 17 5 AR 7 AT B 22 5 | T AR e i 2 22 2 00 7 R 00 2 13 o st o
FE IR AR R, (675 BRI 7 xd 45 R ma i ZLak b, R 2 R E K 7
AT AR HE XS £ 57 35 R AL 2R 52 ISR, 3 B W e PR 2 A B S5 (6 R

9T BRGCER IR TR AR i 1 70 % K 2R b o B TR B R L AL B (R, AR ]
BT 3 PSRN E T 3 AT b2 200 oK 8 0k TS R T I R %
32 REEOPH) X FOKE AR E IR R IR L%

FRDRHE T VR R T R e OB SR ME M R R, i AR RV e R
R R R B SY TR PP O B R AR . ARG AR R RE B A R, RN [ AL HEE 20
MEKEEH TR HEAR., JEERMARE NIRRT TIE, DR HAE
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193

REEEPL R R IOR M. Frb, BV Ak 36 R 7 f Zt G} EURE R A IR 1 4K
FKOF, @R SR g R S B E AR . IRINTSE R0 R R A 5 AR
Worpr, KEEERL N CGM T W R MM RN 25.99%, X155 Wei P01, k7207
TERZEOT L (B 7045 RAR L TR L SR T B 55 CGM. Hh AR 2 4k 23 iR £ BE7E
THALTE N RS B A0 1 2R = AH N 1) 27 4E 2 DA Ve i A 3 B B AN 5 i AR AR A
Ko

AR IS IR EE Ly, 1 S TR AR R A 1 2 S S W SRR T R R Y
FEEEFRCY . ARG CGM HHLER A BRI b 5N 48.62%, 5 Wei ZEPfk L7 4%
PTG E KSE 0 E B 04 AL, SRS, % ¥t (Rachycentron canadum)®”, @
(Cyprinus carpio var. Jian)® VI LY N (Litopenaeus vannamei)> 1 (1 5t 45 S Al 22 80K,
A] g5 e R A A OE

TR R H R R R A AL, SR AR A LR E R EE, &
PR IRV A R B I B 1 AR B R R B R ARG A CGM T R S R IR
LR 48.41%, SHE AR MR W LRALT, X 5ERY5(Bidyanus bidyanus)™, 7 i
Bl g mB 115 BT Fr 4k R — 5.

SR BRI AR S 7 R A U JE R B E i IR AR ISR SR RE ). A
RGNS CGM s BE IR L L% 9 35.07%. 55 Wei 2520 XSS 6 L AT 92 45 5 (36.08% )
MEE, Sk S KEET I R (46.28%) fEEZER, WHES T RE AWK 1
R 5 o KT PEIE(Gadus morhua) > FI R85 (Micropterus salmoides) %t K 8 18 v 4 BE 11
R ER ST AR 82.70%F1 76.50%, A GRI0 45 T 5 A K2 7, 1 v] B ER R EG f fr Fp s
TR E E RN 07 30 K i 5 A %

3.3 WRINARI RO K R OB B SR R A S A S

T PRI B R AR O B SR R R T AL SR 0, ARG 7E TR R B
BN 1% ARV B 1 B CGMp, H4 FCHUAR 30% JE At el Fok 75c i) pes I R v I 1) e Ak,
& CGMp T & E RV KIRWHLER . ZRKI, 5 CGM ML, CGMp 1% & I~V
KUHWRAEER S, TR, HEAR., S2ER. SRR RUHE R Rl 5 &
17.35%. 12.10%- 19.26%- 17.27%. KT R4 & 2h4 b K S bbb Y 26 45 O A7 SR
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18, Maita 207 FIE S, GRE RS B0 B SEURE R T 3R H A8 8§ (Anguilla japonica) (3 H # ;
Deshimaru 25578 5% B, ALk} b 78 0 BE 1 BR g 5. 35 31 5 9 R (Seriola quinqueradiata) i)/t
KT AR AR s [ P S BT A T R R S R o AL g OO S AR O A K
W, PR TR R ah, FAOREYIE RSE SRR AN AR R S & B R R R
R R A R T 1.5%, RGO WL AR AR T 3.0%; 91 R0 2R 0k 1 iy
TG FR WY I AE A R AT DASR i AR e da kb e R L M R B SRR R T R R R, X
AR F0T e a5 AR X R FE R W, AR TRDRR Hh S DR T R R L MR AR

il

FVEUR B, A X B R R B P R KU PR AR 2 AN — 5T, BEYHA
AT RS LA, B2 7 sk A i K AL R 5, NS iy 1 T4 s (1 R T A 36 5
F—J5 T, BT ERTE iE B A AN 1R A, TG I AR . B R A T
S E TR R R AL, B e R AR E TR AL . 1EE R, LR
T5E 12 R TR S E R IR AR, BRI AR TORE A, AR 2
PLIOKEE b o 878 SRR B O AL ORI FE A 1, BORE BB & & A9 K I 2
HE ARG o A BORARNE, JEOINRET R 5 28 TRV I R A
BB R BT I BRI EA R R EE R, DAIE A B A 58 674t AR ] R OK 3R
FOR I AT BEVE N TR R FOB P AN A B, (et 1 RSP gl fo o TR Al i AN
PEE A KIA, AR E 1 &8 R R AR, RN fridt— Pt 7. 25 Lk,
AARRE A BN T T K R b AR DRSS BP b o ) N A E ORI X2, A — € (BT FURT 5
IR IR INGRAE 3 TR ok B RS2 Bl gt — 2B it 7t
3.4 USRI RN TOK B AR R TR RO AL R

Y R U TR0 K AR R R SRS I AL SR K R, AR R U
ARSI DRI ER (3 B A e SR EREVE R R 2:1 (0 52 45 Bl ) 770 D SR o R ATT 98 Hxs oK R
FUbr g SRR AL R W . S5 R I, NI R SRR PR i TR R
F S BE IR ARG B 2 258, DA R IR MR TREEY, HEEE
R R M AR 2 Fd e SR TN N AR 1 Al 40 25 4 v BD R b i SR M ) 2 UL VR AL 2
WFAHOEIR %2 . xRS R R B, RGO R b M B R R AR OCRE B LR R
o KR IR R T BORL AR R M I AL . e B S SR B, FE BRI £
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238
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247

5 &8 r 1 e B % Ak fi.(Oreochromis nilotica) AN ETH 40 2R FUHLER (5T (1 28 00 1k S 41
Bi. Lin ZW7E 88 9 4546 (Oreochromis niloticus X O. aureus)FE4 G B GREL v el A &2
GG ERIFE R E BB Sme s MR T YR R MR R E R, X5 AR
6 P A5 45 SR o PRDRE v S e ) ) AT K B S ARDREE IR L T AL R JC IR S
ANENY,  ERE RS I U5 B T DLRR 78 N VR AN 2, A AR R RE TR O 20 R N ) T
MR, AT R AR, RS O AR rh B RS R ) B R U
WAL ERE B AT, TAREEHE S ANEEREES, 108 S 8] 55 AT A R Ry
fRxeEH, ZaitmERERRTEEFRYRRIHELE.

4 # w

O AINAEVT IR AT LR 4R RS B4 o0 oK EE A b R AR B B

SHEI R AR

@ ¥ Immg ) 7R AT DL 3 B RS B A 0 TR R Bk R M EE A R SRR
ERE IR AR
EEPUN
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Nutrient Apparent Digestibility Coefficients of Corn Gluten Meal in Juvenile Turbot
(Scophthalmus maximus L.) and Effects of Adding Bile Acid and Enzyme Preparation on Them
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University of China, Qingdao 266003, China) ©
Abstract: This experiment was conducted to determine the apparent digestibility coefficients

(ADCs) of dry matter (DM), crude protein (CP), amino acid (AA) and gross energy (GE) of corn
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gluten meal, and the effects of adding bile acid (purity==30%) and enzyme preparation
[compound enzyme which was composed of neutral protease (1X 10° U/g) and papain (4 X 10°
U/g), and the activity ratio of them was 2:1] on ADCs of nutrients in corn gluten meal. A basal
diet was prepared firstly, and then the test diets were prepared which contained 70% basal diet
and 30% test feed ingredients [untreated corn gluten meal (CGM), corn gluten meal
supplemented with bile acid (CGMsg), and corn gluten meal supplemented with enzyme
preparation (CGMg)]. All diets were added 0.1% yttrium trioxide as an exogenous indicator.
Juvenile turbot with average body weight of (13.00+0.01) g were randomly divided into 4 groups
with 3 replicates in each group and 40 fish in each replicate. The fish in different group were fed
with the corresponding diet, and fecal samples were collected with the method of squeezing the
hindgut after 2 weeks. The feeding period was 10 weeks. The results showed that the ADCs of
DM, CP, total AA and GE of three protein sources were 25.99% to 43.34%, 48.62% to 60.72%,
48.41% to 67.67%, and 35.07% to 52.34%, respectively. The ADC of total AA of each protein
source presented the similar tendency with the ADC of CP. CGMjg showed the highest ADCs of
all nutrients for juvenile turbot, which were significantly higher than those of CGM and CGMg, (P
<<0.05), and the ADCs of DM, CP, total AA and GE of CGMp were increased by 17.35%,
12.10%, 19.26% and 17.27%, respectively, compared with CGM; the ADCs of all nutrients of
CGME for juvenile turbot were also improved, the ADCs of DM, CP, total AA and GE of CGMg
were increased by 9.53%, 4.37%, 4.29% and 12.25%, respectively, compared with CGM, and the
effects were significant (P<0.05) . The results indicate that adding bile acid and enzyme
preparation all contribute to the improvement of ADCs of nutrients of corn gluten meal for
juvenile turbot.

Key words: juvenile turbot; corn gluten meal; bile acid; enzyme preparation; apparent

digestibility coefficients



