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WL IH A BT AL RAC T AR 09 Fvd IR R 3R S K A P AL R G R o ) 6 T AT
B G G EREOH Sk L ARRREEE A E G R, &k T kA k2P
B A e s R Fom A MR B 5 AR RF AR eI R P A A 60% ok 09 3K Bk 4
Jy Fa bRt BB (FM 40) | VA B A MM & & SRR AR B P 50% &4 69 R AD A A 1P IR
20 (CON 28) , A %R A4 2 3 FAm 0.15% (D1 41) [0.30% (D2 21) #2 0.60% (D3 1) T B2
e RAAt AR se ., A LR 5 AR IR 5 R AR AT HS A E 4 (13.00£0.01) g 9 K XS4 &
58 d, XIEFNRAZLEPHAT, BHRBAHERIATL, EATA0RLE, ZEREAN.
1) M A TRARMKTFE I KE G G TE T EREFRARXEZALITZESE
ke A% E P FM D1 #e D2 4038 & & M A EfH T A Kk ER2HFH T CON L(P<0.05), M
BB BEEELREEZZF(P>0.05) ;% D2 AAE/R LS FM 448 % # £ 7 (P>0.05) #h, e &
AR B KT FM 4 ( P<0.05) ; &4 6Ky MEGRFHEF S S AL X257
(P>0.05), 2)D1 AT RAVKFE L EEH T CON 4 (P<0.05),5 FM AL ZF £ 57 (P>
0.05) ;D1 48& G i AW HAHFE Z % FH T CON.D2 #= D3 41 (P<0.05),5 FM 44 & & # £ 5+
(P>0.05);D2 #= D3 tAZ [A] T4 R fe B @ R AL FE 2 F R E Z(P>0.05), 3)D2 Ak
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HEYTE 4 A LT S5 o LSRG PR e, A
LUK BT D 1 B E X G, 0 i 10 545 B 2 1
IR 18 5049 14 B o 3 L 0 TR
YRV HOA KIS B 4) 02k K B S A 75

T 53 L TH A =R AT SR AL 2 BE 152 0, A ) et
HASIN T TR A RE S B e AFL ) £ 3 R AR ARy L B
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AP SR A

1 #MR5FZE
1.1 RWiEit 5l R

DLERY OO B OK SR OB A ek A8 AR R A
ML B A 8 R A3 RO 5 il R R K B
JIg A B 0 R, /N2 M R R B 1 5 R A RERY
R RRE, DL e RR e A S L ar A R
HFARAR, Hr, DL 60% @ i1 5 5 kLA
FHPEXT B (FM 4) , LE A Y & A R A2
Bl B 509 by (4 8 A 1 Rt S B 6 IR A
(CON 41) , LAFE AR Bt v 43 B 0 0.15% (D1
Z0) .0.30% (D2 41) F1 0.60% (D3 41) T Bk (1
B B AR AR A R AR, AR =
98.5% ) WA ISR 2H . J3 Wil S N DL— 8 24 R 11
S R A 45 DR rp O 2 R T R 3R R O s 5
FM 20 i K-, [ B 78 G Rk a8 i 0.1% = Ak —
52.(Y,0,) YE RN 5 8 37 9 5t 26 WL A6 % 1 48 7
., AERHECREZ R 5 60 H B S 43 2R B
BRY RIELRA S G, I A0 25 5 7 08 75 4
RA, e K F AL IRTIR &), 22 F-26 WIZF:
BF 2 A ML i B R A RE, RDRE 2R 45 C HEAR
T4 12 h J5 B F-20 CHKAER R A, 5 1R
B R BB TR R 1,

F1 KBAMANRERKE(TORER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
=] 2H 1] Groups
Items FM CON D1 D2 D3
JEB| Ingredients
i 4} Fish meal 60.00 30.00 30.00 30.00 30.00
/NFE K Wheat flour 26.20 12.76 12.76 12.71 12.36
M1 Soybean meal 20.56 20.56 20.56 20.56
T KE M Corn gluten meal 10.00 10.00 10.00 10.00
A ek Vital gluten 4.30 4.30 4.30 4.30
A4 Peanut meal 4.00 4.00 4.00 4.00
NP % £): Beer yeast 2.50 2.50 2.50 2.50 2.50
TR Sodium butyrate 0.15 0.30 0.60
HFF-¥ Coconut oil 2.30 3.00 2.85 2.75 2.80
i3 Fish oil 2.00 2.00 2.00 2.00 2.00
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WiH 215! Groups

Items FM CON D1 D2 D3
Y F PR AL Vitamin premix” 2.00 2.00 2.00 2.00 2.00
B9 R R R Mineral premix® 1.00 1.00 1.00 1.00 1.00
E A EF Composite attranct” 1.00 1.00 1.00 1.00 1.00
412 Taurine 1.00 1.00 1.00 1.00
¥ BEIR AN Sodium alginate 1.00 1.00 1.00 1.00
DL-FEZ R DL-Met 0.25 0.25 0.25 0.25
MR Lys 0.95 0.95 0.95 0.95
KIGHI#ENE Soybean lecithin 2.50 2.50 2.50 2.50 2.50
S AL NEHE Choline chloride 0.25 0.25 0.25 0.25 0.25
Wil — %45 Ca(H,PO,), 0.40 0.40 0.40 0.40
TE R I Phytase 0.20 0.20 0.20 0.20
=44k %2 Y,0, 0.10 0.10 0.10 0.10 0.10
PNHRES Calcium propionate 0.10 0.10 0.10 0.10 0.10
A FEMEME Ethoxyquin 0.05 0.05 0.05 0.05 0.05
—IKEH R £k FeSO, - H,O 0.05 0.05 0.05 0.05
—IKBiMREE ZnSO, - H,0 0.03 0.03 0.03 0.03
4t Total 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”

ML F BT Crude protein 51.68 52.70 52.07 51.27 51.11
ML Crude lipid 10.23 10.55 10.61 11.41 11.33
JAE Gross energy/(MJ/kg) 20.18 20.62 20.58 20.62 20.65

V4T s ek ETR KNS A Contained the following per kg of vitamin premix: VA (500 000 IU/g) 32 mg, VB,(98% )

25 mg, VB,(80%) 45 mg,VB,(99%) 20 mg,VB,,(1%) 10 mg,VD,(500 000 IU/g) 5 mg,VE (50%) 240 mg, VK (51%)
10 mg,7Z fR%5 calcium pantothenate (98% ) 60 mg, #HFR nicotinic acid (99% ) 200 mg, M-FR folic acid (98% ) 20 mg, W&
biotin (2% ) 60 mg, LB inositol (98% ) 800 mg, 4E/E R C BHAfE VC phosphate (35%) 2 000 mg, T Fh£F4EE microcrystal-
line cellulose 16 473 mg,

V43T 3R 4 IR IR Bl %5 A Contained the following per kg of mineral premix: MgSO, - 7H,O (15%) 1 200 mg,
CuSO, - 5H,0 (25%) 10 mg,FeSO, + H,0 (30%) 80 mg,ZnSO, + H,0 (34.5%) 50 mg,MnSO, - H,0 (31.8%) 45 mg,
CoCl, - 6H,0 (1%) 50 mg,Na,SeO,(1%) 20 mg, MlFRES calcium iodate (1% ) 60 mg, {14} zeolite powder 8 485 mg,

V4GB EFI4H . Composite attractant composition ; §ff 38 lycine : — F £~ iR BE 5 DMPT : H & /R glycine : H & 2

alanine:5-B§ R JLT inosine 5-phosphate=4:2:2:1:1,

Y IR S I{E . Nutrient levels were all measured values.

1.2 REAEMFEEE

PRI R 22 6T %))l B 5 TSN SR
FRIHR IR TE T 540 F K = A RA "l kAT, IE
0 HKs K22 61 4 fa 76 3200 R g ] 3R 2 Ot
YAk, 30 V) 45 PR oL AR DA N A B L A 2
S B /N — T 0 E K ) R S5 B 4 £ [ 4] T
(13.00+0.01) g] KL R 5 4, HH 3 NERE , &
AEE 30 B, B8 DL E R R A IR TR
FEAT (200 L) A, A ok 56 1a) ek AL 5 R 1 413K
fa, FRIIIAE S N TK RGHEAT, 5550 K

2K B Ak Bt gt b, 22 VD UE S B SR A AR
TR R — B, FRAE W, 43 B AE K 07,00 F
1900 AT F UL &, BB 5 P17 5% m i
it , 4K LRI K T
1.3 #HmxiE&E

IR0 R B A5 R J5, YLk 24 b, T A& B
(1:10 000) J§R f iy A3 1 36 f0 A7 AR L 314K
WBENLE 5 B AARAT T —20 CvKAH LA BT iR 4L
PENERRR H BEHLE 4 B 4, dEAT AR IR K
FBCPN JUE | JFF IO O Bk B, AT AR AR e R A4 BE B
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JEREE T 808 i Tl AT, S R s & T
—-80 CUkMHTE, LI LA E 2 B E TR —
BN, B 2 B, BRI 6 MR, AR REAL
W4 B, fE4E )5 4 h HIE R B i 4 268
e,
1.4 H&SHHE
1.4.1 AERKMRRIEIR

Tk St 6 AR | A A H R IR A 7
O 5E 2 I AOAC (1995) J7 i, Hirp FE G0
KA AT Wy B & &R 105 CHEAE T 2 E R
5 FEE P HOR A A Sl e A AL (TM -
8400, K . FOSS 722 wl) W 2 ; FL AR W5 & i R H &
FCAh 32 1% ( SOXTEC - 8000, Fii #it. FOSS 2\ #] ) il
SE 5 BVRE T AR SR R Y (Parr1281, 5 [/ Parr /A F])
M
1.4.2  EFRY BRI LR
PLAS AR RN 0.1% Y,0, AF8 R, 2R H

o AL SRR 5 45 TR R DG X ( VIATA-MPX -

ICP, & [E VARIAN 24 ] ) il 2 15 R R0 2 b (1 42
g, VI DR SR AR B Y SR AR
1.4.3  JHIESTE AL AE bRl
TR R B — 2 B 1) i R 0 I 2H 21 i

i (g) MARB(mL) = 1:9 M ELBIIIA 0.9% 1 4 21
IR VKKV S R 203 25 B 10% L8153
W ,4 T .3 000 t/min .0 10 min, B F 75 K 9
P AN [ 48 b 10 B SR A B 8 KR B8 Il AN [) e 8
AP o R A A i R 25 5 3 e iE A
JE 0 BT A A8 Fn B 45 S BT AR BE T (to-
tal antioxidant capacity , T-AOC) , i %A fb S i ( cata-
lase, CAT ) | #i % 1t % 12 4k B ( superoxide dis-
mutase , SOD) % 4 LA & TN 1% ( malonyldialdehyde ,
MDA) % it , A E R R34 R F B o il A= 4 T AR F
ST B IR S E
1.5 HEAX

FEE A K (SGR, %/d) = 100 (In &K KT -

In WA IR E ) / 3758 K EL
B R (WGR, %) = 100x ( &R KFE W)t
UNGEOVEEGLENE
R (FL, %/d) = 100x8 ikt [ (W1iG
TR +LORIRTE ) /2 ]/ F55H 8

TR (FB ) = f A /8% 8 kL
HE3H BE (CF, % ) = 100x{A 5 (g)/
A (em)?;

A L (HST, % ) = 100 /44 i
A L (VST % ) = PIIE A /R HEx 100,
Ty TR LML R (%) = 100x][ 1—( fakl
Y,0, &/ 2T Y,0, i) ]
AR R LT ( %)= 100x[ 1-( FEf
FHEE 1 BT £/ DR R 1 BT ) x
(FE Y,0, FiE/ 2 Y,0, TR ],
1.6 HIFEAES55THHH

Bk SPSS 17.0 #4748 124 Ab #L, I
HEAT B 2R 7 2273 B (one-way ANOVA) | 244 [d]
S E W R Tukey’ s VEHEAT 2 H HL#L, P<
0.052 22 5 W 2 X 50 £ 8 o7 4 {8 + b o R
( mean=SE) I/~ .

2 &% B
2.1 SHEYWEARARABRRMARKET B HXT
KEE L ERK TN

R 2 PR  EARME B HE R EAK
FJ5MH, D1 45 CON 44 A Lt 2 & T+ &1 ( P<0.05)
M5 FM 4170 . 3% 22 5% ( P>0.05) ; TE MR ROCR Oy
Ifii,D1.D2 4 & & T CON 44 (P<0.05) , i 5
FM A & 2% % (P>0.05) ,D1 41 fil D2 4 2 [d]
WIC 3 22 57 (P>0.05) s TERCE 205 I, #5 4 (7] 3
To .3 2% 5 (P>0.05) ,
2.2 SHEMEARARDRMNARKET B
K EET 4 & RIS AR AT

W 3 iy w, A S A ) 2R B ERDRL R iR
) 7K S 1 T IR 40 % R 22 6 &y £ 1% IE 3l E L T A4 H
¥R E W (P>0.05) ; bk D2 A LS FM 41
T E 2R (P>0.05) Fb, FoAlh £5 20 0 4 L 3
FET FM 41 ( P<0.05) .
2.3 SHEUEARARDRMARAKET B
NE -3 120 b Rz A A

W A Fros, & A ) 8 BT RDRE R i AS TR
P/ R DO NE S T R R o € - A = B
FIUKHLAE B & 38 0 i 2 52 0 (P>0.05)
24 SHEMEARARDRMARKET B H
REFHEEFYRRWELENZM

W 5 i, 19 50RO T 1k R B
F T RGNS KT 1 14 0 522 80 5 T 3 J5 R AIG 1
D1 4L+ W B TR W AR R 4 )
CON £ ; 6.93% £ 6.64% , 2% 5 . % (P<0.05) ,
HXK 40 (D1 . D2 .D3 4) T R £ MIE LR S
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FM 02 SR 8% (P>0.05) , %X K4 2 H T
BRI R IR 3 2 % (P>0.05) ;D1 A&

P T 2RO08 T Ak 232 4 2 T LAt i 59 28 i CON 4
(P<0.05) 15 FM =5 A B E (P>0.05)

*2 EEVEARAMPFINAEKETENNKETL EE KT
Table 2 Effects of adding different levels of sodium butyrate in high plant protein diets on

growth performance of juvenile turbot

21 5] WA E KRINE WER EIE T REAEKE o
Groups IBW/g FBW/g WGR/ % FE SGR/ % FI/(%/d)
FM 13.01£0.01 79.39+0.34* 510.42+2.39* 1.31+0.01° 3.12+0.01° 1.89+0.01
CON 12.99+0.01 63.42+0.60° 388.07+4.69¢ 1.22+0.02° 2.73+0.02° 1.87+0.02
D1 13.02+0.01 79.87+2.58° 513.27+19.13° 1.34+0.01° 3.13+0.05 1.85+0.01
D2 13.00£0.02 72.69+2.54° 459.11+19.15" 1.30+0.01° 2.97+0.06" 1.85+0.02
D3 12.99+0.01 63.55+2.18¢ 389.11+16.96° 1.21+0.02° 2.73+0.06" 1.88+0.01

[ 51 80418 R A TC - B AT [ 7 B 38R 25 53K 8.3 (P>0.05) , ANJF) B 3678 22 57 i 35 ( P<0.05) . Rl
In the same column, values with no letter or the same letter superscripts mean no significant difference ( P>0.05), while

with different small letter superscripts mean significant difference ( P<0.05). The same as below.

®3 BEVEARARRIMARAETERAX K EF L EREEIRE T
Table 3 Effects of adding different levels of sodium butyrate in high plant protein diets on

physical indicators of juvenile turbot %
#4151 Groups HE#W . CF IR L HST AR L VST
FM 4.84+0.09 1.04+0.06 4.91+0.04"
CON 4.61+0.07 0.96+0.03 4.57+0.06"
D1 4.88+0.08 0.99+0.03 4.56x0.06
D2 4.88+0.07 0.92+0.03 4.69+0.08"
D3 4.80+0.05 1.00£0.02 4.41+0.04°

x4 SEOEARABDIMARAKET RN KELTLEEHBRZ M
Table 4 Effects of adding different levels of sodium butyrate in high plant protein diets on

body composition of juvenile turbot %
4151 Kar R H 5 R i
Groups Moisture Crude protein Crude lipid
M 77.64%0.64 15.44+0.17 3.35%0.12
CON 78.29+0.27 15.07+0.34 3.27+0.12
D1 77.22+0.20 15.78+0.17 3.74%0.10
D2 77.97+0.49 15.55+0.13 3.22+0.21
D3 77.60+0.23 15.73+0.15 3.31+0.11

2.5 EHEYEARGMPFINARAETEEHIT
A EET 4 & AT R LIRS

Wk 6 Wros, FFAE SOD i7% Pl T R &0 78 ik
SRR IR e T S AR A DL D2 4 iR
H5FMAZRARE(P>0.05), B¥m T D3 4
(P<0.05) , #H%} T CON 1A fir FH g H 25 FoR i 2%
(P>0.05) ; IFIE T-AOC Fifids T FR &N IS I AKF- i 34

PIEESRT ST a=R iy Sk (ER S nW g e e T o T 2
Z5(P>0.05) , H& 504 W% & T CON 41 ( P<
0.05),5 FM 4122 % A 8. 3% ( P>0.05) ; CON 4 fif
IiE MDA & & iz &, W% = T FM . D2 D3 41 ( P<
0.05),5 Dl =S AR E(P>0.05) ; iFE CAT
TG PR RS T FR AN TS N KT 38 in 52 0 5 7 v s AR
fRka# D1 il D2 21 & 3 & T CON 1 D3 41 ( P<
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0.05), 5 FM e =R A~ 83 (P>0.05),D1 Fl D2

HZ B JC W % 25 (P>0.05)

R5 BEMEARARRRIMARAETRAXNKEGLEEFYRRWELEN0m

Table 5 Effects of adding different levels of sodium butyrate in high plant protein diets on nutrient

apparent digestibility coefficients ( ADC) of juvenile turbot %

2H 51 Groups

THIFFRUWIE L ADC of dry matter

A BRI ADC of protein

FM 55.08+1.73"
CON 46.37+0.18"
D1 53.30+0.73"
D2 50.31+1.56®
D3 50.76+1.50%

79.89+1.44*
71.89+0.46°
78.53+0.26"
75.40+0.26"
73.23+0.45"

*6 SEMEARABDRIMARNKETENGKESTL &I ENLIERHZN
Table 6 Effects of adding different levels of sodium butyrate in high plant protein diets on

antioxidant indices in liver of juvenile turbot

2H 5 A AL B AL
SOD/ (U/mg prot)

SPUEfLfE

Groups

T-AOC/(U/mg prot) MDA/ ( nmol/mg prot)

RN N
CAT/(U/mg prot)

Nl

FM 63.92+1.66° 3.19+0.18° 0.48+0.05™ 76.94+2.15%
CON 57.13+1.99" 1.36+0.06° 0.89+0.07* 67.32+2.76"
D1 57.46+1.08" 2.09+0.21° 0.66+0.07™ 82.48+1.35"
D2 59.13+1.34® 2.52+0.15™ 0.39+0.04° 86.10+2.78°
D3 52.19+0.87° 2.51£0.19™ 0.41£0.02¢ 55.30%2.53°
0.15% AN AL A= K M RE fe iy, AR IR FE 3 1 R 4%
3 1 BE T FM 48K, T2 . —J7 T, B T ER M

3.1 SHEYEARARBRRMARKET B HXT
K E 40 B A K AR Y B2 0

TR BN AN ) 3l A= K e G R AR F R R
M, B fER g rER, r ks, &
0.05% T PR AN A 1) Fi il 2 5% i A K A i 2B K 1
RE, I T RS AR TN 0.08%
14T TR 0 T DB 4% A 5 %) I 0T A A A A R A
F 3R TR RN X AL R —
e, BVARE R RN 0.15% B T R G BE W 248 55 K
FROT &y 40 (4 19 FE R, Liv %Y BRI &L, IR
1 000EY 2 000 mg/kg T B8 0 1k} 34 fig i 25 42 )
AL R AR KR, AR R BER T 0.2%
1) T TR BN o £ 1) 398 B R R AR KRR 1B
FRL (2 B2 5 I G A G BE Y ek 1
ffifo e HLEEN . AR AE R, LLE A
W A B IR AR R 50% 14 8 85 5 23 5 i R 38
gl o i AR KM, T BOHE TR AR CR MR
FE AR AR A, A8 I T BR A S T 2 KR BT Y
i 38 R R AR KA e A KR, Ho R

Py TR 22 B4 0 X E SR R ATE AL R 0 — T
T, AT MR AR e T RS2 B4 1 A ST AL fE

TEAWE TS, S0 & A T RR g 1 oK 32
)y £ (9 2R G 3K P RE R T A TR A 0
TORZEGE A B KT BEAR T I IE X E IR Y
THALFI AR, FEARBTTE b T BR M I B A XS R 22 6
ARYE eI TR A LIRS S/ i A U]
WFFEL R AL, VLW T R B AN 2 52 0 4] 14 3 11
PR OGS IR 5 0 1 A AR R AR O RS2 o i e
FEE R SE LAY, T 1 A B e R A ) R ok
LAY
3.2 SEVEARAMBPRIMARKET BT
KEEL4h & 4R 4 BRI 200

AT AR AR T IR BN AN 2 R TR
4 oK 5y HLER LT ORLAR I FORL AR 43 2 110
FERKFL B S R W BN T RN KLY = T R
TR AN 23 52 We) 2 2 R O 1) £ (AR 2 1 5 AR
P i, ARERZ5 A R AR R IS A TR oK
TR TR BB A R R 2E Y 4 1 4 K Gy ORLEE
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AR D5 & 177 AR B, 5 DL B g R
FRAL, AT AT A B0 T PR 25 35 3 I & f0 4>
fOORLER BT i, T AR O T IR AR i ALY
B AT S0 e A R S R B 1, DN A 44 7 A
LA (HBAR A HLE A ik — 20 5T
3.3 SHEYEARAMRRMAREKFET B KT
REFHEEFYRRWENLER M

TR AT E SR BRI AL R — S,
Guilloteau %5 ™ fff 75 & W1 T FR 40 X /1N 2F 75 37 W)
THACRA B M, T R 40 BE 0% 0 I 3 i 4
FRHIAAR T JBHE J 43 5 Jo ik 55y Joit , 11 IR T R Bk 2%
S AAR g B 2 2053 W IR BRI B, 15 B8 K E 114 53
WA 509% 21 JB AT DL AT 4 G A [ AL
(18 U T8 5 1, AT 48 1 g 3 b I S )
Hb, T R AN I RE A F BT A7 4 =5 W Js B S AR
fitf A 7 it LA K% T i R il A 35 0 20T DA 2 22 AL
PRAE R UTBURIEE B H AL . {H Ribeiro %% Xf
FUH B3 1) % e R B, T FR A0 L8 F= 1 it
TR I AT AR EZW, AR EHR,
TRk R B BT R TR 2 e R OR 2 T ) 0 %
T AR BT R 2ROUL T k% S S R, U —
FERIN T FRANE W AR T R SR BT 4 XA )
T AR BT R R AR H L 0.15% T
PN AR B b WA T PR BN IS K P 09 35 An ) Ak
4 R 5T Y 2R LT A R B REAG, T R
B AR 2 B i SR B 4 fa G DR B R W 5
B HE 1 I8 T i — 20 5T

WF 5T 3R W, AN () Ac 4 264 19 12 4 X 97 4
FEE TR BT R LI AL A B E R B R
WS 2 T A5 %) T 4 Jo R R 1 o 3 08T fb 3
HART R L ) 3 R A WA 3 A 2 B TR A
RIHA PR AR AE 5 308 55 ) BT R W Ak %
PR 6, A SIS S 1 B 38 18 32 W) LK Thiss 2k
T AL 2 T 2 30 A5 1 5 % ) o 3R U T % Al v 1Y
J R 22— fH X 2 Pl B 2600 1 07 vk AR AR H A
RO A ST WO 2 R A B R L T
LG A5 Y 9 B AR ) & R U A R R AR,
G, IR 5T 2R LI Ak 23 1 e At e R Y T
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Effects of Adding Different Levels of Sodium Butyrate in High Plant
Protein Diets on Growth Performance, Nutrient Apparent Digestibility
Coefficients and Liver Antioxidant Function of Juvenile
Turbot ( Scophthalmus maximus L.)

WEI Chaoging ZHOU Huihui WANG Xuan MAI Kangsen XU Wei HE Gen”
(Key Laboratory of Aquaculture Nutrition and Feeds, Fisheries College, Ocean University of China, Qingdao 266003, China)

Abstract; In this study, a feeding trial was conducted to evaluate the effects of adding different levels of sodi-
um butyrate in high plant protein diets on growth performance, nutrient apparent digestibility coefficients and
liver antioxidant function of juvenile turbot ( Scophthalmus maximus L.) , and to explore the feasible method
for improving substitution of fish meal by plant protein. Using fish meal, soybean meal, corn gluten meal, vi-
tal gluten, peanut meal and beer yeast as protein sources, fish oil, coconut oil and soybean lecithin as lipid
sources, and wheat meal as carbohydrate source, five isonitrogen and isocaloric experimental diets were formu-
lated. Among them, the basal diet formulated with 60% fish meal was set as the positive control group ( FM
group) , the substituted diet which used mixed plant protein sources to replace 50% fish meal was set as the
negative control group (CON group), and the other three diets which were supplemented with 0.15% (D1
group) , 0.30% (D2 group) and 0.60% (D3 group) sodium butyrate into the substituted diet, respectively,
were set as the experimental groups. Each diet was assigned to three replicates of 30 juvenile turbot with an ini-
tial body weight of (13.00+0.01) g for 58 days in an indoor aquaculture system. The results showed as fol-
lows: 1) with the increase of sodium butyrate supplemental level, the weight gain rate ( WGR) , specific
growth rate (SGR) and feed efficiency (FE) were increased firstly and decreased subsequently. The WGR,
SGR and FE in FM, DI and D2 groups were significantly higher than those in CON group ( P<0.05) , while
no significant difference in feed intake ( FI) was observed among groups ( P>0.05). For the viscerosomatic in-
dex (VSI), compared with FM group, the D2 group had no significant difference ( P>0.05), but the other
group were significantly decreased ( P<0.05). No significant differences in whole fish moisture, crude protein
and crude lipid contents were observed among groups ( P>0.05). 2) The apparent digestibility coefficient of
dry matter in D1 group was significantly higher than that in CON group ( P<0.05) , while it showed no signifi-
cant difference between the D1 and FM groups ( P>0.05) . For the apparent digestibility coefficient of protein,
D1 group was significantly higher than that in CON, D2 and D3 groups ( P<0.05), but no significant differ-
ences were showed between the D1 and FM groups ( P>0.05). No significant difference in the apparent digest-
ibility coefficients of dry matter and protein were observed between the D2 and D3 groups (P>0.05). 3)
Compared with the CON group, liver total antioxidant capacity (T-AOC) and catalase (CAT) activity in D2
group were significantly increased ( P<0.05) , but the liver malondialdehyde (MDA content was significantly
decreased ( P<0.05). In conclusion, under this experimental condition, adding 0.15% sodium butyrate in the
high plant protein diets can improve the growth performance, nutrient apparent digestibility coefficients and liv-
er antioxidant function of juvenile turbot, but excessive adding sodium butyrate will decrease the growth per-
formance of juvenile turbot.[ Chinese Journal of Animal Nutrition, 2017, 29(9) :3392-3402 ]
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