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A PR MZERX FLANEXT AL ERER,
HAENARE I RIEREIEER RN

FRA, EAA, EEE, ENA

oK, HEE, KIE, REE
(L ARBELBABER BT, )R M 5106405
2. A RS R R BE, AR )T 510642)

FEE: %A 960 R A E X (0.43 £0.01) g 8y FLAE X I, AL o 4 8 41, 2 7l % "% 2 18]
BHAR T AR A B R A 4 (mix-NT) X578 5 M HR (5 - RER: 5 - TR S5 -
REBR NS -MER NS -FFR -4 HEREL N L L L L(WW)BE, FnE
A% 0.1.0.2.0.4.0.6.0.81.0F1.2 g/kg AR, KRB Y5 H, 42T 5, Y% mix-NT
AAmE R 0.4 g/kg AR, L4y IE xR B 8 = 3 (WGR) (4 % £ K % (SGR) fn i & & (FI) &
FETAEA(P<0.05),% £ 2 H (FCR) 3t 41 [#1% 5.5% (P >0.05), 0.6 f1 1.0 g/kg
mix-NT 7 fn 41 09 & 5 TR % (PDR) B & & T4t 41 (P <0.05) . X 30 41 % 4 77 7 % (SR)
FfF e S (HSD) H A E A2 E e T BEA, BEZRFE2F(P>0.05), %k # 7 fn mix-NT
AR K E BN EF(P<0.05),% mix-NT w4 6y 28 T4 A& a4
EXE THEA, EERAAEFLFKF(P>0.05), iFEERNA & Ef L&A (TP) & &
H R mix-NT F fm g ey i 5, £+ 0.2 ~1.0 g/kg AW TR IE RNA £ 8 B % &
TAEA(P<0.05), TP & &%= 7 k£ 2| L EAKF(P>0.05); % mix-NT 7 jn 4 89 iy TP
GEHLFE THEA(P<0.05),0.4 F10.6 g/kg 4189 778 RNA EM B ZH T HL(P<
0.01) . #MJE mix-NT % 3 1% fn 7% /& % (UA) & & (P <0.05) , 23 TP & 7 % % 8 (GPT) |
BmEEREA(HDL) 2 E LB FH(P>0.05), ¥ mix-NT FiwEH 1.2 g/kg B0, i
HHAEE AR (GO EMHRFEAE(P<0.05), #fALA B A NE(PO) EMEHEO. 4
e/kg HAEFHFA, HEH0.1~0.6 g/kg AWE PO EMEE T TAEA(P <0.05), T & 4 AL
WPOEMLRFZR(P>0.05), FL47IE XTI AT ik B o o 7 o 75 5 B (LZM) 58 P& M7 R 3
mix-NT 7 fm & W8 ot B & A& (P <0.05), RKA, AR TR —EENS HRHFRE
AR EERFANENTYITNEER FEEKE BRE EFOMIRE 2
Aot E, ~ERERGANHEOMTFRBELEACE, EEH T ER RNA &S
A1 RNA 48 R & qHar sy 3 e M R R Tl fk o

KB LEXIN; R, £K; iF £ in; ERHEREAE

HESEE: S963.73; S 968. 22 XHEfFRIREG . A

B RRAR AL R A NEAZ IR, FENLA AERAONOUT , IR BRI LA RN 2 25 Fh Qi
WHAWZE RN AMALIIRE, 2 REYR RS2, XS MR R IT
DNA RNA (R ZAAS. SR, VP05 EE . B, X s RN
SRR, HEh YA T BN G U BRI FEIERA, SRR ER I R R RE e Sy

S B #7:2010-11-25 & E HH3:2011-02-09
FREE ;) AR BRRREIE BT E A H (10351064001000000) ;) A4 R A 7E5 H (2009B091300136)
BIREE R, E-mail ; junmcao @ 163. com
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A LB SR 2P A H R \DNA A
RNA [ & &, 50 AH G 1Y AR 55 5 M fo 92 BTG PR A7
WA o B H R AR R 22 8F ( Scophthalmus
maximus) ™' A4 ( Oreochromis niloticus )" HT
% ( Salmo gairdneri )™ | K VG P #E ( Salmo
salar) '®' 25 [E 41 ( Sciaenops ocellatus) " LA
AHRLAIBIEIT, 25 SR B, AMEAZ IR mT AR &
IR AR AR = BE AR R R S AR G - 1Y
%1k, GRIMBLE 25" i#, B e = &
11553 JHEIE o g T R B 38 R GE R DI RE o

FLYNE RS UF ( Litopenaeus vannamei ) 2= 3% [E X}
BRI 3 R0 A A A 0 1K iz —. TR
R FRFE I A b, X R TR I 5 DR S A8 B R 2R
TR B IR PREE ARISE RS2 SR I R
A2 P BO R G I8 , B 48 R AT, 3
FRAH ) Bl T 2 A AR AR IR
Ok PUAE R BN T ST R B O AT
AR, ST B SRR B XTI B B AR
ACHNGRPERE 1, A ik ke bk [ il 1Y — 25 A7 R0&
o BEDUKSE! G5 R, BN IE A% TF AL
PEYRETE R PLAR AT IR 3 8 5 BRI ARDRE R %K,
P A NPRLEE 1 AR D7 & &, (HF S R AN IR
AL BT I RIAZH RS Ul R 2% KT
TR S BT RE R S IR i Z T 5T . itk —20 T
RS PRI A I RE VH AR A 2H A
R SrPE S T RERT SN , AT L LA X R A F

FOMGR, MEE T AEARNR N 5 Fhai e i iR &
P A AR RE AL T I R A0 M 18 v e B
Lo RNA i L35 A= A b e By S P I A T
PRI , DL AZ IR AL /K™ F7 58 H 1 L
(LSS

L MRSIE

1.1 ZERESY

5 FZHIR:5" - MUH TR .S — BRITIR 5" — IR
B 405" = NUHR 405" — SRR 4N, th g 5t 7]
UMY AE Y BAR A BR BT AT 28 ml SR 4it, 4 B2 3 KT
9% o ¥4 5 P RRIE BT R o 151011 1 (W
W) L BITR A Y51 A2 HRIE A ) (mix-NT)
1.2 KA REE

DREER N % S I NISRY (2 A by et cq s b/ -8
FIi Ry FEERR TR, v 3 TR A WA T ) GRS i )
b HEC T FE TR AR 1 Fos . 1o B hih el o
ARIERIN0.1.0.2.0.4.0.6.0.8.1.0 f11.2 g/kg
Tl mix-NT B 7 Ffge e, 1o GO (xR
41) .G0.1.G0.2 .G0.4 .G0.6.G0.8.G1.0 fI1G1.2,
TR B Je 2k 60 H 5 , fl it )i o0 R BB ™
KIEEIN, A BRIE S W el Tk, ARG IRAS A
Tk, 2R A 5] 5 SLX - 80 BUBURATHf
JEALHI R BN 1.0 mm 4Rk 76 55 CRHET,
BHIE A Z ST, T —20 CUkAE P IRAF

®1 EMRARARREFRKTE (KT EM)

Tab.1 Composition and nutrient levels of the basal diet( air dry basis) %

J5UR} ingredient “r 1 content

J5UR} ingredient £y content

16} fish meal 5.00
R E W45 H soy protein concentrate 26.40
& FE [ casein 20. 00
EE RS strong flour 23.60
fa 3l fish oil 6.50
K G #EHE (50% ) soybean lecithin 2.00
42 cellulose 4.00
4k C fig vitamin C 0.10
E 77K FE nutrient levels

F 2 crude protein 43.37

HLNG G crude lipid 10. 41

WEIR — %55 Ca(H,PO, ), 3.00
2k E IR R vitamin premix 2.60
) TR R mineral premix 3.00
JH [ i chole sterol 0.70
PRI sodium alginate 2.00
FALJEGE (50% ) choline chloride 1.00
28 gtk ethoxy quinoline 0.10
3T total 100. 00

7K 43 moisture 5.56

JK4Y ash 9.15

W a BT ZTORBHS AL 4EEF A4 000 000 TU; 4842 %K D,2000 000 1U; 4845 E 30 g; 4B H K, ,10 g; 4B % B, ,5 g; 484
#£B,,15 g; 44 %K B, 8 g; IZME5,25 g; MR,2.5 g; 4EHE ,0.08 g; Mz ,40 g; 4E4EHE By, ,0.02 g, JILEE,150 g.
b. BT i YR BRE S A, —KBRREE 12 g5 ALEE,00 g5 EERR - 1,3 g; —/KBREREK,1 g; —/KBIRR%:,10 g; TUFRSS,0.06 g; &

ZIR - 45,0.16 g; Wifiz{H,0.003 6 g.

Notes: a. One kilogram of vitamin premix contained, VA ,4 000 000 IU; VD 2000 000,IU; VE 30 g; VK, ,10 g; VB,,5 g; VB,,15 g; VB,
8 g; calcium pantothenate,25 g; folic acid,2.5 g; biotin,0.08 g; nicotinic acid,40 g; VB,,,0.02 g; inositol, 150 g.
b. One kilogram of mineral premix contained, MgSO, - H,0,12 g; KCI,90 g; Met-Cu,3 g; FeSO, - H,0,1 g; ZnSO, - H,0,10 g; Ca

(104),,0.06 g; Met-Co,0.16 g; NaSeO,,0.003 6 g.
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1.3 KR RIAFEE

JFLANTEXT R [ BRI T TER 3 3, 1R SR i
TET AR RN P2 B & WO 58 B A B9 &
WIEA K FIE R G AT o TEA K IR BE 41
AERRZAF N 350 L( HA% 80 cm, & 70 cm, /KAKZ
FL300 L), #E /KA K 1.4 L/min, K& 25 ~ 30
C,HhE4.5~5.5pH7.7~8.0, 7% >5 mg/L,
RAA<0.02 mg/L iR EE <0.2 mg/L,

IR ARETE 2 b K e it b il 5% 4 J 2R
0.43 g 74y, SRJG1E$E 960 R XTRREHL /AL 8 4.,
RHB 3 NEE, A ER 40 RBIER, 2 55 R A
Tl 7 A fe e, FRAE I Oy 5 F . SR I
B BRI 8:00,15:00 F120:00 433
UCHEME , B840 f 30 min W 1B B 4 [ B AR 40 40
5 0 S I 8 e 4] i, T FARR B VA R R 2R
B KUEERT I BRI, TESRAE T L -

1.4 HERREMSH

RIS LS A, 25 24 h, FRAK KT, GiitX)
MG . BASEE ML 8 IR T 2Rk
BT AT e BEL B F A B 10 R AF, SR A AR
I S P A L 80 A UL PR I o % 0 9 R R )
o WU FIER AR . A A H 4 R AR
JH G2

WER(GR, %) = (KHHE -HH&E) x
100/ 47 &

FrE 4 K#(SGR,%/d) =[Ln(R¥HH) -
Lon(#)#4 ) ] x 100/ 4835 KE

FEIGE (SR, % ) = (I A5 R A I R A 50
FHIR IR AL %1005

JH- g 45 %% (HSL, % ) = (JFF JBE i /4K &)
x100;

Tkt ZEC(FCR) = &/ (ARIMAE +
I TPAET IMATE - IR AR A ) ;

P (FL,g) =M e/ [ (IR 1R ik
IR + g 45 i iF 24 /2 ]

HEHBIUHRA(PDR, % ) =100 x ({5 24K
IMAE R & & - X RIMAE A & &) /R A
EHE

FHEFRR oA RAMT R EL(GB
6435286) YLK 2 A1 (GB 6432286) & KAl 43
7:( GB 6433286 Fl 5 44 B2 1: (GB 6538286 ) 4y
SN A HRoK 43 ORLER )RR T FIK 43

RNA &89 2 I EE AT, B

FEALHII 4 FRAF, 23 il 5 B i S Vil AR A7 T
—80 CykHfiH . Trizol FFEMAIL 5L RNA | %%
AR (& UVmini-1240 #2850 A] UL 53 65
FETE) W RNA 0 B FAi

AR AR MEEREE(TP) T
JERRR AN A1 0 BO5 B E A B A B (GOT) |
B2 (GPT) JRIER (UA) Flm % B R HE
(HDL) 2k ] H 57 7600 4= 8 3f A& 4k 43 i A3 A6
MR B 2 IRA R, S&EE(TP) il
R IR IR 5 45 2 4 g ( GOT ) Rl 79 e 2 iy
(GPT) (1l 5 >R FH 2 28 1 5 BRIEZ (UA) (190 5 >R
FHIRBR Bl 2L A AL YD B AR B — 2600 M IR R
H (HDL) i R — ik . W (LZM) (1)
I R o et A A o R AR 9 Fr i) s A 7
W, FARI R J7 k4 B & i A i A7,
FALEF (PO) G PERIIE , L L - Z2E 0K, i
10 WL 1M A 96 fLEEARAR H, S8 J5 1] 4% L
A 200 wL ¥ JZ 4 0.1 mol/L .pH 2} 6.0 fREREL
DE PR, B JE T A AR A AL I A 10 pl MR EE R
0.01 mol/L /) L — Z W, #R % 4 IR, TEMFHR X
(550,Bio- Rad) H145 % 4 min 328 490 nm &b 1)1
MMl BTG 77 LARES 25T, OD, fH 5553 0 38 0
0.001 A 1 /NS 7 54
1.5 H\SItHH

AR Y (E + bR 25 (mean = SD) £
7N, 2K JH SPSS 16. 0 Wk AF -4 785 o A fn g it
JEXT S VR LR U5 22 53 B CANOVA) | 47 4b 31
[ % 22 5%, f14F Duncan [ Z & AL, P <
0.05K /R 22 F P 2, P <0. 01 IR 2 5K
&,

2 45
2.1 ZEBREAYX AR E KT R A
F4F F RIS

BRI A B R R KR A
P A DR mix-NT 78 05 9 3 fim i
g, HH GO 4 g5 XA ZmEREH (P <
0.05) , HESgduZFARE(P>0.05), 5Xf
WEZHAR G, GO. 4 F1 GO. 6 20 1Rk 2R B A, b xt
MR 5. 5% (HIC R EMEZR(P>0.05), 4%
mix-NT 5128 1R DU 88 o T % iR 4, o
GO.6 F1 G1. 0 41 1 3 = TX AL (P <0.05) . 5
S BEZH AR HE , T8 A0 mix-NT 25 %3 9 (4 5 3% 2% F T
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[RGB E 2R (P >0.05) , P fFAiE 0L GO.6 A ILXTHEZH & 11.4% (£ 2) .
GO. 1 gl i =, LU AL T 12, 6% |, I R FR 30 7E
T2 ZEERX MR A M R A R A 8920
Tab.2 Effect of mix-NT on growth performance and feed utilization of juvenile L. vannamei
16k 2031 group
index GO GO.1 G0.2 GO.4 G0.6 G0.8 Gl1.0 Gl.2
. L . 0.43 = 0.43 = 0.43 = 0.44 = 0.43 + 0.44 = 0.43 = 0.43 =
WY (g) initial weight
0.012 0.009 0.009 0.009 0.004 0.002 0.008 0.002
FHT (o) final weigh 3.52 + 3.53 + 3.71 = 3.87 = 3.77 + 3.69 + 3.75 + 3.72 +
2] 1nal weight
& & 0.20° 0.22% 0.12% 0.12° 0.17% 0.09% 0.19% 0.15%
B (% ) WOR 719.3 719.5 + 765.1 = 790.4 + 786.1 743.0 = 782.5 + 764.1
o 7 38.7% 39.3% 15.5% 19.1° 46. 7% 19.5%® 52.6% 29.5%
§E |2 % /d) SGR 6.00 = 6.01 = 6.16 6.25 + 6.23 + 6.09 = 6.22 + 6.16
et v 0.142 0.14° 0.05% 0.07° 0.16% 0.07% 0.17% 0.10%
BB (o) FL 2.82 + 2.79 + 2.85 + 3.00 = 2.94 + 2.94 + 2.92 + 2.92 +
HRle 0.12% 0.04% 0.03%® 0.08" 0.06% 0.11% 0.08% 0.13%
) 0.91 = 0.88 = 0.87 = 0.86 + 0.86 + 0.89 = 0.87 + 0.87 =
Akt 2% FCR ) . . .
0.02 0.03 0.02 0.02 0.03 0.03 0.03 0.05
B R (% ) PDR 0.429 + 0.448 + 0.468 + 0.466 + 0.472 = 0.446 + 0.473 = 0.459 +
TR
e ’ 0.01° 0.01% 0.03% 0.03% 0.02° 0.03% 0.01° 0.02%
86.7 97.6 95.0 89.2 + 88.4 + 90.0 = 91.7 = 89.2 +
W% (% ) SR
fPIRA(%) 7.6 2.4 6.6 8.8 1.6 9.0 3.8 12.3
4.84 = 4.88 = 5.00 + 4.96 = 5.39 + 5.27 + 4.85 + 5.18 =
FIBFE 5 (% ) HST
IF B (% ) 0.48 0.33 0.20 0.28 0.02 0.55 0.22 0.49

T [ EARARNG TR 3R 257 B (P <0.05) o FERIA.

Notes: Values in the same line with different small letter superscripts mean significant difference( P <0.05). The same is as follows.

2.2 ZEERR A WX L ET ERMEK B 5 B 500
H17€ 3 ATLAE L, S0 AR L, & i +
P ARLER (1 b e T R, H2E S R Gk 2

BEARF-(P>0.05) , IR0 mix-NT 2% 25 %} #FH

JIg 5 7 1 FR B R SE B s PR e, Horb GO. 4
HEZEET GL.OH(P<0.05), [f#E mix-NT
WM, UK FE B EET S (P <
0.05),

®3 BEBRX LNEX AR EE(TE)

Tab.3 Effect of mix-NT on whole-body composition of juvenile L. vannamei ( dry matter) %
415 T4 HEH HLAE iy K5y
group dry matter crude protein crude lipid ash

GO 24.05 £0.16 68.51 £1.08 9.34 +0.80® 11.85 +£0.12%
GO.1 24.07 £0.46 69.22 +0.68 8.88 +0.68% 12.46 £0.12%
GO. 2 24.70 £0.20 69.20 £1.22 9.25 +0. 64® 12.33 £0.17%
GO. 4 24.41 £0. 67 68.60 +0.49 9.99 +0.23" 12.49 £0. 14"
GO.6 24.45 £0.52 69.53 +£0.96 9.68 +1.06% 12.52 £0.43%
GO0.8 24.23 £0.69 69.25 +1.41 8.93 +0.64™ 12.91 0. 31
Gl1.0 24.91 £0.33 69.33 +£0.38 8.44 £0.20* 13.11 0. 34¢
Gl.2 24.27 £0.25 69.14 +1.16 8.61 £1.15% 12.95 +0.32%

2.3 ZEBRE S YRR X R AT Bk AR A0 B e
AR LFEBZEBR RNA SEHIRID

8 LUX AR BRAR AN 18 2] 0 O S
(TP) Jz RNA & iz 4 . R AN mix-

1=}

NT 0] I 3 32 55 FLAN I X 0F JHF JB Jl 5. RNA 5 &
(P<0.05) ,Hr GO.2 4 RNA &5t i 2w
FRIALL(P <0.01) 3 0.1 g/kg GO. 1 414k, H

MR INZE 4 FFE T B TP 4 25 5 F 0 BB 4, 24 0



598 Koo

S ¢

35 4

Iy 0.6 g/kg Tt LA, PR TP &
XTI TR 15.2% ~24. 8% HIE R ARIAF
BEKF(P>0.05) o 44 mix-NT 7541 % i

WM FER, Hp K G A 738 TP 5 S #0 8 %
PEfRFXTRRLL(P >0.05) ;GO. 4 F1 GO. 6 4L/

iH TP 1 RNA 5544 5 x4,

*4

I 5 S MR
BE BT FLANR AR RTRRBR AN 7 E 51 R LiF R E A RUK RNA S8

i RNA £ 5 8 T IRAL(P <0.01)

Tab.4 Effect of mix-NT on TP and RNA content in hepatopancreas and intestine of juvenile L. vannamei

2H 5] ATl hepatopancreas 73 intestine

group BEH(gL)TP RNA (mg/g) MEH (/L) TP RNA(mg/g)
GO 6.18 +£0.24 2.59 £0.46" 3.47 +£0.40% 5.63 +0.86*
G0.1 6.17 £0.35 2.78 £0. 74AB® 6.43 +1.255° 8.63 +1.94%ABC
G0.2 6.90 +£0.15 4.14 £0.395¢ 5.17 0. 15480 9.29 +2, 42%ABC
GO0. 4 6.47 +1.28 3.93 £0.7648¢ 8.37 +0.67< 11.55 +3.7358¢
G0.6 7.12£1.11 3.80 +0. 80AB 5.83 +1.27% 13.32 +3.27°C
G0.8 7.71+1.91 3.59 £0, 34ABabe 5.23 +0. 6448 6.67 £1.35%B
G1.0 7.71 £0.67 3.76 £0. 4048 6.60 +0.435 6.70 £0.63*B
Gl1.2 7.41£1.73 3.64 £0, 4] ABae 5.30 0. 465" 6.32 +1.33%B

T [ EARAN NG T 1R oR 225 3 (P <0..05) s A RS F B3R 22 4R 35 (P <0.01) .

Notes; Values in the same line with different small letter superscripts mean significant difference ( P <0.05) , different capital letter superscripts

mean extremely significant difference( P <0.01).

2.4 ZEBRESYX NGEX IR F £ L IEIR
=oAL

H & 5 AT, I3 o SR (TP) | %5 B2 R
HE(HDL) St S A mZF AR E (P >0.05),
AL W (GOT) FI4% N #% 2 i (GPT ) i P

& mix-NT 7302 (19 35 56 B AR5 T s, Ho,
Gl.2 4K GOT i &/ T GO ~ Go. 6 4
(P<0.05),GPT i MEm gl =55 A& (P>
0.05), JRER(UA) & LA GO. 6 ZH Ak, B %
F GO 1 GO. 1 41 (P <0.05),

RS EERN LAEIS ER ) R M E £ AR IRE T

Tab.5 Effect of mix-NT on blood biochemical indices of juvenile L. vannamei

1 BEA e 2 BR AR 1 ¥ G il A TR e = i FRER
(g/L) (mmol/L) (U/L) (U/L) (pumol/L)
group TP HDL GOT GPT UA
GO 91.53 £9.93 0.17 0.04 78.00 6. 45° 10.49 £1.02 40.33 £5.03
Go. 1 99.07 £1.10 0.20 +0.04 76.90 +5. 05° 9.54+2.86 40.67 £7.57°
GO.2 96.67 £6.26 0.16 +0.06 77.37 £4.61° 9.04£2.13 27.00 +5.20%
Go. 4 93.13 +2.38 0.13 £0.01 78.00 = 10. 48° 0.87 +2.64 30.33 £9. 20%
G0.6 89.43 £1.00 0.13 £0.02 78.83 £4.11° 10.48 £3.53 22.33 £4.93°
G0.8 89.63 £12.61 0.15 +0.04 104.27 £28. 14 11.00 +3.08 33.33 £12. 74
G1.0 87.57+7.59 0.14 £0.03 100.30 £21.79% 10.68 +2.56 32.00 £11. 14%
Gl.2 87.73 8.00 0.16 £0.04 110.50 £12. 35 10.76 +3.50 35.33 +5.13%

2.5 ZEBREAYNAMEMNITIEFERERE
INEERI R

R 6 Frow , GE 4 AL B (PO ) I M AL A
o PO I 1k 34 Bl 1A R} A mix-NT 3800 & /9 7+ =
ke, — % ¥ 1E GO, 4 41 35 3 & Kk, Hop
GO.1 ~ GO0.6 A6 PO 3% M i 2 K T X 4

(P<0.05), 7112 4L JJLA PO i £ JC . & 1 22
5 (P>0.05) . Ak i mix-NT a] g 2% 4%
ey LA KT SR T 19 i 0 1M 35+ 3 1 B (LZM)
EPE(P <0.05) , oA I BRIIR LZM § 1 % K
(L BRAE GO. 4 40, IfiL 3 LZM i 1 f R AE B
1 GO0.8 41,
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Tab.6 Effect of mix-NT on PO and LZM activity of juvenile L. vannamei U/mL

25 A ALY B PO W LZM

group fifl gill LA muscle HT i i hepatopancreas IM.3% serum

GO 2.42 +0.57° 3.67 +1.03 45.27 £9.12° 196. 08 +33.96*
Go. 1 4.64 +0.91° 4.20 £1.04 64.45 +3.85" 258.82 £31.13%
Go.2 4.96 +1.49° 4.93 £0.70 61.11 £18.80% 270.59 £20. 37
GO.4 5.11+1.18° 4.94 £1.09 82.45 +13.99° 267.20 +34.83"
G0.6 4.50 £0.44° 4.33 £0.83 65.75 +11.99% 267.25 +44.12%
G0.8 4.13 £0.58% 4.20 +1.11 57.78 £20.37% 282.35 £53.91°
Gl.0 4.18 £0.90® 3.20 £1.00 62.22 +7.70% 270.98 £60. 45
Gl.2 4.07 £1.18% 3.70 £0.87 48.89 £15.4° 247.00 £40.76™

3 s 0.05) ,— & T B 1 £ vy LN 52 ) BF 4> R A 2

3.1 ZEEBRX NWEXIRE KRR

TR R I —E B 5 METRIES YRS
R LA X MR A AR 3 B A R A KR B
BRMEHRIIUHZE (P <0.05) , JfF— & 25
F v 0 R A7 0 R AR AR R R B (P >0.05)
R RIE G Y B A L FLE AR5 & F e
PR, T 2245 A R ot A i A o
INIMEERRZ IR (ARS8 8. 6% ) RE & /&
XoF U 3 B A5 R S DRk, I 4 v FLAA T X R
TRHEG SRR IR O BE A7 W DLk &5 7 PLah 3
SRR IS I IR R Y (SRR & & =
75% ) e 2 B 5y PL AT X U B 3G B 38, [ AIGAA]
BERE B RAE AT W Hh a5 31 25 0
gEIR . LIN 2 Pkl kb 78 1.5 g/kg /9 5 Ff
AT IR % LU IR A W ae o 3 12 = A4 4 BE A
( Epinephelus malabaricus ) 38 85 R FIERIB0R

AR R & BAL G K= sh P i kb s
AN DL A I A R E AR B LART ARy
K= Wi B R A RN . L IR
(IMP) 1935 & I g4t = 4 8L ( Morone saxatilis )
OB R, TR st s R 0 ARG 2 SR 3R
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Effects of dietary nucleotides on growth performance, tissue biochemical
composition and non-specific immunity of juvenile Litopenaeus vannamei

CAO Jun-ming' * , XU Dan-dan'?, HUANG Yan-hua' , LAN Han-bing' , CHEN Bing',
ZHAO Hong-xia', JIANG Wei-liang'*, CHEN Xiao-ying'**
(1. Institute of Animal Science ,Guangdong Academy of Agricultural Sciences ,Guangzhou 510640, China;
2. College of Animal Science ,South China Agricultural University ,Guangzhou 510642, China)

Abstract; This study was undertaken to investigate the effects of dietary nucleotides on growth performance,
body composition, tissue biochemical composition and non-specific immunity of juvenile shrimp ( Litopenaeus
vannamei) . 960 shrimp(0.43 +0.01) g were randomly allocated into 8 groups. The control group was fed
with the basal diet, while the other seven groups were fed with the basal diet added with 0.1,0.2,0.4,0.6,
0.8,1.0 and 1. 2 g/kg mixture of adenosine-5’-monophosphate ( AMP ) , cytidine-5’-monophosphate
(CMP) , uridine-5’-mono- phosphate disodium salt( UMP) , inosine-5’-monophosphate disodium salt( IMP)
and guanosine-5’-monophosphate disodium salt(GMP) (1:1:1:1:1 W/W, mix-NT ) respectively. After 5
weeks feeding, the results showed that weight gain rate ( WGR) , specific growth rate (SGR) and feed intake
(FI)in shrimp fed 0.4 g/kg mix-NT were significantly higher than those in the control group(P <0.05).
Protein deposit rate (PDR ) in 0.6 and 1.0 g/kg groups increased significantly compared with the control
group. No significant difference was found among all the treatments in feed conversion rate ( FCR) , survival
rate( SR ) and hepatosomatic index (HSI) ( P >0. 05). The crude lipid and ash content were significantly
affected by the dietary mix-NT levels (P < 0. 05), while the dry matter and protein content showed no
significant difference ( P > 0. 05). RNA content in hepatopancreas increased significantly (P <0. 05) with
dietary mix-NT increasing, TP content was not significantly affected (P >0.05). TP and RNA content in
intestine increased significantly with dietary nucleotides increasing( P <0.05). The uric acid( UA) content in
serum decreased significantly in 0. 6 g/kg group and glutamic-oxalacetic transaminease ( GOT ) activity
increased significantly in 1.2 g/kg group( P <0.05). Dietary mix-NT significantly increased PO activity in
gill, lysozyme (LZM) activity in hepatopancreas and serum ( P < 0. 05). However no significant difference
was observed in all the trial groups in glutamic-pyruvic transaminase ( GPT) activity , high-density lipoprotein
(HDL) content and muscle PO activity (P >0. 05). In conclusion, dietary mix-NT could improve growth
performance and nutrition metabolism, raise total TP and RNA content in hepatopancrea and intestine, and
enhance non-specific immunity of juvenile L. vannamei.

Key words: Litopenaeus vannamei; nucleotides; growth performance; blood biochemical indices; non-
specific immunity
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