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3 TR N X 82 40 g A K H 10 B A0 52 % A K BRE M RY RS MR

A EB, KRKE, KKE, HE4E, TAL

(L. LR oRes K™ S frsabe, BilE 2013065 2. WA A ah I is PREFHORTE G900 %, IR TrRg 250103
3 ARB PRV RHADTTEBE, AR TFrg 250117)

OB NIRRT R AU R O TR 4 fe DR AT, 7E S B (GO ) RERl_E 43S i B
R 4 mg/kg(GL) WM 125 mg/kg( G2) FIAGHE 2 HUFF 1 300 mg/kg(G3) AP 1A By 24. 39 ¢ BRI
156 d, Z5RA], 505 HEATRE LG, A B0 28 F00AT G 0r B )y i 2 ORI A BTG A 1 42 1 2 A 2 35 A R A
(P <0.05) , I A {35 B4 oy M50 H 7 T ( LSZ) DA B PR AR AR o e 2 il ( GOT) A4 A % 20 ( GPT) BTG 1 (P <
0.05) , T PR B 3R A fe AR K AICRAN 35 (P > 0. 05) |, {H 3 % 28 ] 2 35 418 o i Mo 2 1A e I I e LA R IR e
VERYBEFI TG PE (P <0.05) , 1M R A 2 T AL AR FH R 225 (P > 0. 05 ) , P RRHT 1 2R 24 7T 2 35 i 8 LSZ A TG 1k
(P<0.05) , % ik il L& WK GOT A1 GPT TG 1 (P <0.05) , Wk fi i 2 22 i v it 4 A ) B AL Il (SOD )
MG PE(P <0.05) o SHTR R LL R 2F FRAT B 7E 51 55 ) 0 A0 i R0 A U e LA B T R A 2 14 655 27 T
WEHERTHEER (P <0.05) , HAEER e s I AL MEAE T MM o desh, Hk Pk B il ( AKP) S SOD i
PR R T HERAL(P <0.05) ,GOT FI GPT {& 1 B X T MM B L (P <0. 05 ) , 15 A R 2R AT Bl LA
e e )y 0 A RN ARG 1, I R S35 R R SR A S A 1 , AT AR AR A R B 17 28 0 T R

Tt

KR MRCEUAT R SRR MR B AR THACRE; SRR OCHE

FESZES: S963.7;5964.9

275 3% (Flavomycin ) 1] LU b T 40 40 fg BE 11
BE KL o R SR 114 £ 0 5 S ok 41 ) 200 R ) B0
BADURAE R PERERRE A T 7 A T 24 1 45
e, BABFIEIFSE , FoxH ( Cyprinus carpio) ! |
¥ A ( Ctenopharyngodon idellus ) I ==
( Carassius auratus gibelio) Bl A AT — AR A
KRR, B2 0 T ek b, v d i
(Quinocetone ) VKM LREER A B, /2 3
TEE PR B — W 8 25, 7E K™ B, HaT L
A RCH R = TR A S W 0 R O MK B i
—ER e RAE RN (AR P R 2
P, Bl 7K ™ 77 5l A 294 i Y R, i R AL
Wi AR 2R B T 24 B 0 7 A LA S BR B T
e Ry AR R, Al F8 & A1 ) Al ks fin 5510 it
H 3% (2013) Y28 1k 1 HiA: AR PR IR 7 57

i A 2014-12-26 &E HHA: 2015-05-08
BEEWH: b2 sm A7k %351 (201303050 )

XERFRER: A

SEV A, PRl AN AS 55K A R TE 75 B 1)
AR R R AR R Ml ZE A AT B ( Bacillus
subtilis ) 11— B B IR AE 25 A5, BAT TR PR
TS e L RN 5 1 4 008 i, A 3l 490 M a4 il
S R I e RS B IR Y i TR M R T T
P SRR S H RPURPE 1R 9 B 4
BB, HAT, A 2R e Y Ak
P B e T AT T IR S A L
e AT KA B ZF AT BN . ) 6 928 A O il 1 2 L
LGP R I HEAEHIETE 1 AR DLARE , AR 1 ik
PUAOR 2R FRAT B 5 B R AR R RS T R4 £
A T TR R G 5 AR S BRI R 1R 52D, R L
FORAUIX IRPT B 2R 19 AT AT, oA il 4 G 4 1)
BHEHE AR AR
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1 M55k

L1 b

S i1 55 T 3 R 4 10K R R 1
2.0% ~2. 5% $EYIL T d, Ko T4 i 2 B
VA R/ N — B B4 i, BEHLAY I 4 A~ 4D 3,
TR 3 NTAT, B TAT I 30 R, i fa
PHR TR N (24.39 £0.30) g, JLR R I
BRI TR SRR B, v 4=

DRI T B 2 mm UKL R B
JEPRAFT 4 CHIRER . G162 Al G3 4 A
Tty ADRE b 23 0 8 0 2k 11 3R 3R (4 mg/kg, B R
WE) SRR (125 mg/kg, T R JEIE A P RHE A R
23] A R ZE AT R (300 mg/kg, BF R [ 1124
PIBIARA R, S5 2 x 107 cfu/g, =311
VNI 53 0 5 B AL AR A iR S0
S AR ST . HERE ARG T B IR ) I
1,

F1 EMAREATREFRANR

Tab.1 Formulation and chemical composition of the basal diet %o

H AR AL diet composition

£ 1 content

£ & content

H KAk (direct fire fish meal ) 10

JiZ 4k 1 ( extruded soybean) 30
A6 (peanut meal ) 16
HRKFH1 ( cottonseed meal ) 10
3K (rapeseed meal ) 10
KHBEHA (rice bran meal ) 2

E YR A (white wheat middling) 10
MR (Lys) 2.37
&2JH1 ( soybean oil ) 8
WEER 55 ( CaHPO, ) 1
4785 ( zeolite powder) 0.2
W)k 2. 2% ( minerals) 2

£ 4k & 2.2% ( Vitamin) 0.2
SALHEHH (50% ) ( Choline chloride ) 0.05
K457 (adhesives ) 0.05
Hit(total) 100

HLEE 195 ( crude protein) 40.15
HLAE W (crude lipid) 10.5
HIK Y (ash) 9.7
7K 43 ( moisture ) 5.88
5(Ca) 0.82
FIHALRE (A-D) 0.99
PR 98% (Lys) 0.5
2R (Met) 0.77

e 1 4EA E RS & (mg or TU/kg FaKE) 0V, ,6 000 TU; Vy, ,15 mg; Vi, , 15 mg; Vi ,30 mg; Vs ,35 mg; Vi ,6 mg; Vi, ,0. 03 mg;
V¢,200 mg; Vs ,2 000 1U; V. ,50 mg; Vs ,5 mg; JLEE,200 mg; AR ,3 mg; MK ,0.2 mg, 2. T Y EHRE & & (/ke k) :1,0.4 mg;
Co,0.1 mg;Cu,4 mg;Fe,150 mg;Zn,80 mg;Mn,20 mg;Se,0.1 mg ;Mg,100 mg; #fif143,3.539 g, 3. Hoop AR B KLIRWT JHLIK 43 L) Kok
GRS, 55 | R R M A AR AR T R S SR B 2012 )3T AR

Note:1. The vitamin permix provided following for per mg or IU/kg feed. V, 6 000 IU, Vi, 15 mg, Vg, 15 mg, Vg 30 mg, Vs 35 mg, Vi 6
mg, Vg, 0.03 mg, V200 mg, Vy; 2000 IU, V; 50 mg, Vis 5 mg, inositol 200 mg, folic acid 5 mg, biotin 0.2 mg. 2. The mineral permix

provided following for per kg of feed 1 0.4 mg, Co 0.1 mg, Cu4 mg, Fe 150 mg, Zn 80 mg, Mn 20 mg, Se 0.1 mg, Mg 100 mg, zeolite powder

3.539 g. 3. The crude protein, crud lipid and ash are measured value, Ca, A-P, Lys and Met are calculated according to Tables of feed

composition and nutritive values in China 2012.

1.2 {AFEE

TR AE E Z A S B I AR R
Hl (BERE ) 7K sl 7 58 5 5 5 N kAT, R
PEIRFRAE R 50, I 1 35 1 12 A~ B A% 80 em 5
80 cm [ [ FETE /K Aifi H , B 200 L 28 58 43 g <Y
H 3K, BERR T K4k 10% , 55 H 2t 25 8
EPE 3 YK (8:30,14:30,20.30) , M &R fa ik
JRIE 3. 0% ~4. 0% , 3 A 40 4 2 038 24
L ARFERR AR IR RN 56 d, R KR 25 ~

30 °C,pH 7.1 ~7.3 , /54N 5.7 ~6.5 mg/L, 5%
BHEGE <0.4 mg/L, WHIER£h A & i <0. 064
mg/L,
1.3 MEHBRRFZE
1.3.1  REGH&

TR IS WG e A5 1 24 h, il A LAY
Ko M ST TG R B R B
TEAT I 6 &t R AR B A v AL THIROIE
T, T FH 28 B0 B 700 0 10 T 2 A i ik B
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1,3 000 r/min 0> 10 min, §il 73 ML )5 70 T
1.5 mL Eppendorf 4 357 RIR A7 T - 20 C 1Y
VKA N 98 1, SR 0 2 i 101 D B PN I AR i, R
HH DR | i A 2 07 B9 JULPY , AR AE AR
IRAFT =20 CAYUKA £

1.3.2 ERPEREREIR

Wer(%) =(W, =W,) /W, x100 (1)
T W IS W, SR E W, P E,

Ree =W/ (W, -W,) (2)
s R MR R BG W WS W, R
q W, NPIE,

R(% ) =Ny/N, x 100 (3)

Ry R BUE S N G RREG N, B R EL
Sen(%/d) = (InW, =InW,)/D x100  (4)

S ARFEIE K A InW, R E; InW, Ky

WIIEE ;D ISR REL

1.3.3  JBIkiEhs

K=W/L’ x100 (5)
A KRB s W oRAR S 5 LA AR

R (%) =W,/Wx100 (6)
ARy AR W, NS WO IR EE

R, (%) =W,/W x100 (7)

ARy A W IR s W o R B
1.3.4 LA #r

FEILPY 4 °C R Jm AR B DA BE , SR T 105
CHHEIL(GB/T 5009) Soill K 73, s F 4 69+
Y I it 40 H i IR -G 157, 40 3R KAk
¥ (GB/T 6438—2007 ) . &l & & & ¥ (GB/T
6432—94 ) FIGA 5 - FP B a1 ) s oML 4
HLER LRI I o
1.3.5  JHAESE bR E

RV 0 552 20 1. 0 g e i s i A
JFRBEIRE A O A5 4455 0. 86% 1y T4 HE BRER K | B
R J5 VKT 2152 (8 000 r/min, 10 s/¥K, i%E4E 4 1K) ,
TAE4 °C .3 000 r/min B4 FE L 10 min, BY
VRO S TS AL B S R

A P R T T 3 A P I S G A1) SR T A R
W MR 2 I S LAk ', 2 P S A7 1
€ SCH T mL BERLE 40 C 2 AF R, 1 min 7K fif 1%
R g B ER N — S 1 AL, BRI
W S LR 40 C pH = 7.5 BYZAFT IR i
KRNI A 1 g R TR 19 I 4 S
— NG I A o TE Ry B PR AN A U B A
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S R AR ) TR AR O T R
7E o
1.3.6  fREdgbr il e

I35 A (LSZ) A (LB AL i (SOD) |
BRPERERR I (AKP) 45 REFE 54 ( GOT) R TN %
B (GPT) (36 PE 4K F RS ot EE AR ) TREESE
JIT R 6 D A

LSZ SR JH b i v 9 28 % B, & (U/
mL) = (& & &N UT, - 5 HE BT
OT,s)/(bp 4 &G ST, - B HE ENE
OT,5) x FRifEE A EE (200 U/mL) x FEAI AT
BAEEO o

SOD R FH 5 L% S AL A , 1 A~ SOD % J7 H
P (U) 3 SCRH A2 THILE H SOD i R ik 50%
I X 1 ) il o

1 /> AKP 4 [ B 58 SCh 100 mL I 7576 37
CHEF/EM 15 min 24 1 mg By,

GOT H1 GPT & & (U/g) 8 i 48 % W 't B v
RIS
1.4 HEEZITSHHT

I EHE LSE I E £ bR (Mean + SE) 5£
N, K SPSS 19. 0 X fr 45 54 47 8. R Ky 22
ST, A 25 Sk B3, W AT Duncan (R £ L
B, BEIKFHP<0.05,

2 4k

2.1 3 FRANFI R ER 4 fa A K I BE RSN

MFE 2 AL, %0 300 me/kg YA L 2
AT i T i gl f0 B B MR A RKEH (P <
0.05) , 3 F & FlRE A 3 1< 8 43 ) L X R4 (G,
VLR T 9.43% F1 5.41% TN 4 mg/kg (1)
HEF B EE R B 125 mg/ kg 1Y ARy B X 4 £ 11 2
KAGPRicA o E1EH .
2.2 3 FURINFI 3T R %) & AR IS FRFN N AE TS 2

opA

H 28 3 AL, TGS S N 300 mg/kg ) Al H
AT, b2 4 mg/kg 190 18 R B 125
mg/ kg 1)V I T PR 77 i 4 £, % LR AR A A0 Y
WEFE BB W
2.3 3 FhERhnFIxTER L & AN A RS R R

M4 ] A, £ 56 21 B 4 fa UL P R K
SRR A ER SR TR EEER (P>
0.05) , I 7S A B 20T T 9 G3 2 AR i #L Bl
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Wi B B A T U IR R A GL 41(P <0.05),
1175 S A A R 1) G2 2 LA K BR GO 2H 24K DL

BEMESR(P>0.05),

R2 3R R L) KRR ST

Tab.2 Effect of dietary adding three additives on growth performance of the juvenile common carp

415 winkER/ (¢ R) KREH/ (¢R) B/ % WA/ % PR B R/ (%/d)
groups initial weight final weight survival rate Rye FC SGR
Gy 24.37 £0.05 68.61 +£1.29* 100. 00 181.48 +4.75° 1.47 £0.08 1.85+0.03*
G, 24.38 £0.05 69.14 £1.30% 100. 00 183.56 +5.72% 1.45£0.04 1.86 +0.03%
G, 24.39 £0.07 71.82 £0.54 99.00 194.37 £2.13*  1.39£0.03 1.92£0.01*
G, 24.43 +0.06 72.96 +1.34" 100. 00 198.60 +5.23" 1.34 £0.04 1.95 £0.03"
R P RSB E R A /NG TR 22 53 % (P <0.05) , % 3 -6 [A].
Note: In the same column with different superscrips show significant difference, the same in fig.3 -6(P <0.05).
R33NI ER 4 & A HE AR AN N BE S B0 R0
Tab.3 Effect of dietary adding three additives on physical indicators and visceral
index of the juvenile common carp
s el em oo 1 S 17 S 172
groups body length visceral weight . CF HIS VSI
weight
GO 13.81 +0.13 6.47 +0.44 1.08 +0.05 2.61 £0.04 9.33£1.83 1.53 £0.05
Gl 14.00 £0.18 7.62 +£0.53 1.08 £0.61 2.64 £0.03 10.49 £0.67 1.49 £0.08
G2 13.93 £0.15 6.91 £0.65 0.98 £0.06 2.62+£0.04 9.68 £0.77 1.37£0.13
G3 14.08 £0.13 7.41 £2.61 1.04 +£0.79 2.68 £0.05 9.75 £0.65 1.38 £0.06

R4 3TN R 4h & AL B 53 B SN

Tab.4 Effect of dietary adding three additives on muscle composition of the juvenile common carp

415 Ko/ % IR 53/ % RLEE/% KR/ %

groups moisture ash crude protein crude lipid
GO 78.09 +0.09 5.38+0.20 89.76 +0.37 4.85+0.08%
Gl 78.13 £0.15 5.47 +£0.12 89.97 £0.24 4.56 £0. 14"
G2 78.41 £0.04 5.32+0.19 89.85 +£0.42 4.60 £0.16™
G3 78.24 +0.09 5.13+£0.05 89.66 +1.03 5.08 +0.07"

2.4 3 TR N Xt 62 4h £ f5 % A0 BT BR AR B L BB
AR

HI 32 5 AT, U 300 mg/kg [ B 25 64T
PR AT A R 0 £ ) i R B 2
it 5 M Ve By B 36 M (P < 0.05) , PR IL, Al 2 25
FUFT B X 8 &y £ B R AR T AR (P <
0.05) ;¥ in 4 mg/kg [k 1 B R 0] B ER )G

i 2 I N A T LA P IR 3 o R ) 55 1 (P <
0.05) , Xttt HAT — & B e b AR AR, i
A 125 me/kg A WEJ R DU UL 3% R T A3
(P >0.05) , Lok, 7EXF I g s 1l 135 4 ) e
ERIR AR A R & S T HERA(P <
0.05),

RS 3 FRMMFIGER 5 fa J5 AH RO AT R AL E L ERE MR
Tab.5 Effect of dietary adding three additives on digestive enzymes activities in hind gut and
hepatopancreas of the juvenile common carp

Ja FF R
215 EEEE (U A T 1 i I e B RS 1 TR Tl 0 B I T
groups “t g /(U/mg) /(U/g) /(U/g) /(U/mg) /(U/g)
protease amylase lipase protease amylase lipase
GO 2 994.46 +139.33* 11.41 £0.28"  561.35+32.74* 3 417.23 £210.03"  50.75 £4.14*  372.90 £26.50"
Gl 4197.87 +136.47" 9.90 £0.18*  721.74 £12.68"  2736.41 +221.41*° 69.70 £3.50"  449.08 +58. 65"
G2 3606.64 +311.50®  12.00 £0.09"  601.45 £25.35*  3519.00 +181.54>  45.90 +2.97°  330.39 +7.77*
G3 4203.49 +356.58" 12.23 £0.14°  793.91 +8.01° 4198.38 +16.73° 56.19 +3.82°  457.10 +20.44"
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PN 25 %

2.5 3 i hnF xS 68 i 7 IE 45 T R R 1H K B
EEMNELER

H12¢ 6 RIHI, B0 300 mg/kg Al B ZF AT 1A
M3 SOD FI AKP (1) £ & 43 5 %) B4 42
23.50% F149.38% (P <0.05) ,GOT F1 GPT 435I
AN BEZHLRAAIG 33. 88% F1 23.62% (P <0.05) , %

LSZ JEPEN AT W2 M (P > 0.05) s B 4
mg/kg (Y HF 1 B8 R 0] B FFEK GOT K GPT 1y
S (P <0.05,35.34% ,23. 63% ) , 1 I35 i 41
SOD B M 55 21. 46% (P <0.05) 57 H., X
PIRRHT R 2R AT 200 2 25 4 & 28, 96% (17.09% [
I35 LSZ A5 (P <0.05) .

R 63 TN RS E2 M i AE 1 e R AR KBRS M R

Tab.6 Effect of dietary adding three additives on immunity enzymes in serum of the juvenile common carp

215 LSZ(# A ) SOD (A LYEALEG)  AKP (B BEIR RS ) GOT ( #3 HL % 2 ) GPT( N % 1)
groups /(U/mL) /(U/mL) / (4B 1/100mL) /(U/g) /(U/g)
GO 36.57 £2.39* 114.14 +1.36" 3.24 +£0.54% 217.43 +8.81" 21.33+£0.91"
Gl 47.16 £2.60° 90.12 +3.50* 3.16 £0.21° 140. 60 +10.87* 16.48 0. 55
G2 42.82 +1.04" 138.64 £3.30¢ 3.92 0. 14 211.03 £6.39" 20.34 +1.45"
G3 39.92 £0.71% 140.96 +3.81° 4.84 +0.54" 143.76 +15.65° 16.29 +0. 86°
3 e AR, TR R A I A PUEAE R .

3.1 3 BRI XS 6 4h £ A 1< 14 BE B 220

R ZEAFT B A R AR KRR AR A K
TE IR, W T T R A 2 A AT L
EEEFAN T ARHOR , H AR R ™= A2 1
LRI O] LI AR S R £ W s AL R i
T 54 2 2 RIS s T 340 g e ) R 28, L A R PL B
A2 3 AL A1 g 4 R P 2L R, 8 M T TR A AR
WS SN 25 T30 W , DT 5] 42 b 235 75 57 ) o 1Y)
TALFFIR T AT PR B S A R
T8 1A R B S S 2 ~ 4 meg/kg, 1
F IR R R ER I 100 me/kg 14 1 I B AT
DA A5 e L ) 199 B SRR B K R ARSI
TR 73 SIS T 300 mg/ ke FRIANFE2F LA 1 4
mg/kg [ HRE R DL I 125 mg/kg (¥ s T, 45 2
s FOA A B 2R AT W AR A K AUR il
F 5 B L AR R BE AT (4 x 10°
cfu/kg .6 x 10° cfu/kg % 8 x 10° cfu/kg) X i i i
(&) 5 a4H ( Cyprinus carpio var Jian, @ ) 2438 F,
(40,27 ~28.5 °C) WyBE5R 45 S AR, 1R SC =
AU SRR R AN 0. 2%0.,0. 3%0 0. 4% [ A 5
ZEAUFF R I R BT A (4,22 ~ 24 °C)  H R
A G 0o U A MR A R 2 SRR TR 1Y) 1)
BRERA AT LA Ik B AL SF 6 40y AR K RUR .l
DL EBFSE, A D, 6 TS B I Y R R
R S TR > U, ARDRE S i 300 mg/ kg YA L 2
AR IR AE R BRI T X AP SR 2R, 3% Al fE
S BT B ZE AT B B B S R B OB g
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3.2 3 RN Xt 62 4h £ 5 40 B E 1 R RS i
AT 25 3 R W, S 0 kG = ZF FAF 1 (300
mg/ k) 2884y 01 1) )5 i 2 1 I L 0 R T N D e
S FRIE B B PR B B R e, i Tk
AT A RE I 55 LT A T TG ) %8 DD RH G, TS i
T AL B 2 33 3 AR B 2 AT B T 1A
BE SRRt AR BE . KNSR R,
155 7 AR R 7S 200 mg/kg 100 mg/kg FY
ZFAOAT TR ] 0 B L 5 B b R
FNTERY I 14, 33X — 5B 78 W1 3k 85 ( Megalobrama
amblycephala) " 175 ) B 31F ; 17 [ 40 25 b
RIS A HEZEHAF 1 (3.0 x 10" cfu/kg) il A}
HEy B B JE M ( Oreochromis nibticus x O.
aureus ) 11 Jii 2 WLTH 14 2 H 1 o SR 007 AL 36
IHORT BRAL 2 AR R, DA R AT 4G SR IR S
ST B 28 64T 581 AT A 3 e VR K SR 5 0.2 1 i
TE RV TFIBRME 14 7 A TS 1, X o L RB e i 2R K
(T B o A S A 1 A A 4 )
XPVE [ ( Carassius auratus in Qihe River) flSRH
AR BIF ST P 24 B B R R AT AR e T f
AT, ARG R, R R (4 mg/kg) AT 2542
e LA €21 5 g £ 1 0 A7 T LA S T R 35
BERITEYE(P <0.05) , UL B fRDRH A i 8 3 X
AT LA R4 AL RE JT o 53 Ah, H I A DL
K AR 7K 57 FE #0128 T AL BT PEAT 2 35 P R i
(I AR S B A5 R A R, MR TR (125 mg/kg)
X B B ARV E T o AR TR R 4L, A
L E LR TR 4 4 S i U b T O PR T
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THEHERHA(P <0.05) , I8 17 Mt B35 5 T
W R AR (P <0.05) , JiTJBe Ik 25 1 i
TR U7 Tt 1% 05 P 3 30) 00 2 v T R 2R R s A
(P <0.05) , Fr LIAK R 25 70 FF B0 $2 5 i 4)p £
THACHETE PR VE S 250 T IX AR BT R 2R .
3.3 3R ER L & F I R EREE
KEGE 1B F N

Hy T 2 A A Bk = 2 55 Bl ) A VR A 8 v Y
FEAPEIRE ] 126, AR E BRI R
DL, PRI AR R S e 8 A G e B A b BT
FRX™ . DUNIER 457 Ak K= 3 ¢ f pa iry
VA PRt ( LSZ) o — i i S8 ) A A e 1k 7 A P
AT DI 52 7K fifp A 22 PG B 2 T 200 B v ) b
R OR AN R BE , DRI 0 o 2 22 FR B T Y A% K ACR
B A R I AEAMA R IA I 2 5 T i
A RN A AL AL (SOD ) J2& — Fifi J %L
AP AAL I , 8 T BRI N Z 42 0 A i 2k, AT
gy e B B b R 5 R fE 5 ek B IR
(AKP) A5 A 2 VIAHOC , T L2 32 1Y i
HIRRD R s AR S s N T
BRI AN (GOT) A NEEZ M (GPT) 2 1 E 40
i e R e R L A3 AT ) R A T, A0 RTINS
PR JFF 24 300 55 Pk 2 3 O, il B R il T 1ML T
H DRI 3% o GOT  GPT 1y & ] DLAE M T 2
RERYARIN F5 bR o I LA T I AT LA A A6 56 50 )
B S A RE ) SR AL ) S 5 R

Aol B 2 6T TR AR 2 S B A T ) ML B SR B Ry
H Rz J5 , T AR R T 78 4R Gk L 45 i bt st
S50 L B L R B Bl Wy 04 TR W R T ) 4
PRSP VEAE T, DA £ 5 3 W) 1 B A Be g , i
BB PO AROR™ . AR IR 4 R R, 50
WL AH LE , 1) DR 55 Al B 2 FE 4T 147 (300 mg/kg) 15]
K441 ) SOD I AKP 354 5 5745 (P <0.05) |
GOT Al GPT {5 1k R E [ (P <0.05) , 5 WAk 5
ZEFELFT DAV IR 4Ty £ A, 7T DS 38 2l 2 4 0% 48 B 1
VR, 5 % T # i £ ( Nibea albiflora) ™ %t
1Y BB ST A A — B A A g
TE X5 B A8 F T 8% ( Oncorhynchus mikiss) B BF5T Y
B, W R (8 mg/kg) ARFE R S 1 bR
AL A ) R R R 4 (4 mg/kg)
LSZ i5 R E T E (P <0.05),GOT F1 GPT 1% 1%
BEREL(P <0.05) , BEHIZ AR 5 R A]
DA R )y #8 AE S ME BR 2 1 B 7 A — E R L

A7 ) 1 AL J 28 i T A8, X A= W ik 2=
M P B AP I 9, EL B R A 3 T B
FE SOD JE SRR AR o 22436 % H
N[5 S G P s I 4 304 T A A ] PR A ( Carassius
aumtus ) , G5 F R, I LAY UG 221 5 T IR
Ao AIUESE, MR IR ZH (125 mg/kg ) B %) £
1) LSZ 1 SOD 35k fu 2 = T X R (P <0.05)
RS o B fE 7 A B4R il 5 2 — AP B ik
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A study of effects using three additives on growth performance, digestive
enzymes and the activity of the immune-related enzymes of the juveniles
common carp

LIU Cuiling', ZHANG Jiaguo'*, ZHANG Changfeng’, HUANG Baosheng’, WANG Chunsheng’
(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shandong Province Key
Laboratory of Storage and Transportation Technology of Agricultural Products, Jinan 250103, Shandong, China; 3. Shandong

Freshwater Fisheries Research Institute, Jinan 250117, Shandong, China)

Abstract; In order to explore whether it is feasible for Bacillus subtilis to replace antibiotics to be applied in
juvenile common carp feed, an 8 week feeding trial was under conducted with adding Flavomycin(4 mg/kg)
(G1), Quinocetone( 125 mg/kg) (G2) and Bacillus subtilis(300 mg/kg) (G3) to feed initial body weight of
(24.39 £0.30) g. The results showed that, compared with the control group, Bacillus subtilis had great
promotion on growth performance and digestive enzymes activity, besides, it can also improved the LSZ
activity and reduced the GOT and GPT activity (P <0.05). But the two antibiotics groups all had no function
in promoting growth performance (P > 0. 05), whereas, the Flavomycin group can increase the activity of
protease and lipase of hindgut and amylase of hepatopancreas( P <0.05) ,and the Quinocetone group had no
funcition in this aspect( P >0.05). What's more, the two groups adding antibiotics both can increase the LSZ
activity (P <0.05), and the Flavomycin can reduce the GOT and GPT activity significantly( P <0.05) , and
the SOD activity was extraordinarily higher in Quinocetone group (P <0.05). Besides, compared with the
antibiotics groups, we can find that the amylase and lipase activities of hindgut of Bacillus subtilis group were
super higher than the Flavomycin group (P < 0. 05), and it had better promoting digestion ability than
Quinocetone. Whatever , the SOD and AKP were greatly higher than Flavomycin( P <0.05) ,and the GOT
and GPT activities were significantly decreased than Quinocetone group(P <0.05). So we can conclude that
Bacillus subtilis had better function on promoting growth performance , increasing digest enzyme activity, and
it also significantlty influenced the immune serum enzymes activity. So we can use Bacillus subtilis to replace
these two kinds of antibiotics to be applied in juvenile common carp feed.

Key words: Bacillus subtilis; Flavomycin; Quinocetone; common carp; growth performance; digestive

ability ; immune related enzymes
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