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SO [ 10 ) B9 b e AR ) T R 6 FLAASSE X A K i A P RO SR [ 7 ok ] O A I B
(0.41 £0.01) g i FLANEXHSF Litopenaeus vannamei 720 J&, BEHLA 4 6 A ibHed], 41 3 A4, A T2 40 J2
W 5% PYARER K FEF 3R 5 (AL 250 L) slb 709000 56 d 0k KRt £ 3Bk 43 9 Dt (e B 0.0, 15
0.30.0.45 0. 60,100 mg - kg ", &l i, 6 A [ A7 K O 15 e 4 Fl AT, 52 045D 5 I K43 9 9 0.25,0. 41,
0.56.0.68.0. 84,120 mg - kg~ [ 45 HRNAEE |45 A0, VA RER FLAIE APUF R BR LR st KR AR
R TG RN (P > 0. 05) B SFDRH AP 1 511, FLAt 08 F P % B 3 AR 2 K 3R I P, 7
0.84 mg - kg~ A2 AT AT 4 i PR P05 6 L0 P A8 TR 480 T 0 AL, T 75— 8%
FEEE T HRAL, (22 5 R B3 (P >0, 05) . AR R MR A Ak K 3R VP 47 i e L 50726, 7
PRI 26 P T LA AR G 25k J 0. 98 me - kg™ I HUAR KPERERE 2.
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Effects of yeast selenium on the growth and antioxidative
performance in Lifopenaeus vannamei

LI Xiaoxia', CHEN Feng', PAN Qing', CHEN Cuiying' , TAN Yuwen', LEI Xiaoting', CAO Junming’
(1 College of Animal Science, South China Agricultural University, Guangzhou 510642, China;
2 Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China)

Abstract ; [ Objective] The effects of dietary yeast selenium on the growth and antioxidant performance
were studied in Litopenaeus vannamei. [ Method] Seven hundred and twenty healthy Litopenaeus van-
namei with an initial average body mass of (0.41 £0.01) g were randomly stocked into 6 groups with 3
replicates per group and 40 shrimps per replicate in re-circulated water system. The basal diet was sup-
plemented with 0, 0. 15, 0.30, 0.45, 0. 60 and 1. 00 mg - kg ™' selenium (yeast selenium) respectively
and these shrimps were fed with 6 semi-purified diets containing graded levels of 0.25, 0.41, 0.56,
0.68,0.84,1.20 mg + kg~ of selenium, respectively for 56 d. [ Result and conclusion] The results
showed that mass gain rate (MGR) , specific growth rate (SGR) , feed conversion rate (FCR) , survival
rate (SR) had no significant difference among all groups (P >0.05) , but with the increase of yeast sele-
nium levels, MGR and SGR increased and the highest value was found in the 0. 84 mg + kg ™' group. The
total antioxidative capacity (T-AOC) and superoxide dismutase (SOD) of shrimp in hepstopsncreas were
higher than those of the control group, while the malondialdehyde (MDA content was lower than that of

the control group. But there were no significant differences (P >0.05). A quadratic linear regression a-
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nalysis showed that using MGR and SGR as response criteria in cultured condition, the optimum dietary

selenium content for the highest growth in Litopenaeus vannamei was 0. 98 mg - kg ™' of dietary mass.

Key words ; Litopenaeus vannamet ; yeast selenium; growth; antioxidative performance

JLYHTERT R Litopenaeus vannamei &t 5 3258 12
TR SR R A 2 — B X IR IR R D Y
TR R, KA 1 5 B 1 N T3 0 ol 53 0 A 58 H
AL, RIS SRR AT, 0 UL AR PSR
B, A A RN Bl ) TE A 4 B A B RE Y W R
Wi EFRRZ—, AN I ALY ( GSH-Px )
FIE N R AZHE LR (L(RNA ) B2 U8 o3, % 3l 19
ARKEE SPEHLRE TR 5 E TR, TE5)
Yy SR B B AR s S . g
W Rk = S SENEFRAR A 5
IR KT a T SUR=Y | IR ck & 3(3 i R (X E =
Hh S N B AT YR, R L P 9 GE S ) 1 A K
JE T R AP ALEG G, 0 s L AR
P A S INAS ] 7P P B 05 AFF 9 H %o FL AR v
X IR A AT A AL RE T Y S2 R, B 78 4 LA IR Xt
A5 R B AR DGR, S R FH W BRI, %27 1 1
LA XF HR ] A R AR A

1 MRl57AE

1.1 RIS SR AR

TR FH LGN 5 X R I [ OE R4 A BRI AR,
S YAERRE B REAN R ) AR M A T Ry AT BR A
PRI 0 2 A 43 4k 1 600 mg - kg ™'
1.2 RIe AR

KR FLAN BT R85 R TR T LMok B 2 1
FBA B Ry F2 2R U8, F i oA R B AR M IR R, &
KA R 2 1R S B R C o) S A e Ak
J5 Ko FR A LR 1. DAREREAI AR, R B R 2
Y vt , 78 SR Al DL o3 0 S A ([ EEAN ) 0,0, 15
0.30.,0.45.0.60 F11.00 mg - kg ™", et i 6 Fhi 56
AL, S I ]R3 85 49 ) A 0.25.0.41,0. 56
0.68.0.84.1.20 mg - kg ™' falRLEURL R 1L 60 H
iR IR A 14, B SLX-80 B SUEATH% FEAL I M E 4 N
1.0 mm FYRURLRDEL, 78 50 CHEFEHET R A0JE A
SRR 20 C yKER P
1.3 REEGRAFEE

FRAH A T 2012 47 7—9 H 4 = WA H K 7254
ARG T (2250 L) 358G R X ERAE Z SR K
Yeth B R 2 J], 0 R) 4 WL A D) R T R

EIR) 4 1A 5T 5 4y (0. 41 £0.01) g 4hiF 720 J2, Fifi
LR 6 ASAb3HeH B4 3 A EE , BB R 40 AT
FEH JEI R 56 d, BRI 3 ¥k (08:30,14:30,
20:00) ,JFAEFRME 0.5 ~1 h J5, MR AH , [) B AR 415
A 0 R Ao VA L B i TR AR R R
W K I 2 VD UL B S IR AL T K, ER
3.5%0 ~5. 5%o. iXREIIA] , /KR 25 ~ 32 C, KA >
5.00 mg - L', &% <0.20 mg - L', WA <
0.10mg - L' ,pH7.6~8.0,43 dH51 &, 5&7d
K 1/4 ~1/3.
1.4 #RRXESUE

Feh R I 4 S A8 24 h, R RR T . e
BN AR SN S g Ninii IV T Trela b i
FRREALE 15 B2 HF A5 4 R A 5, >R 1 B s o 7 3
AOAC(1993) "™ JEAFA A AE , /K43 105 C 3 Js
TR A 5 2 5T i L e ; IR T &
i FH R DA VT A 2 05 T 5 LK 43 FH 550 °C g Ui
PRI E . 5y BT REALE 15 R U, BRI i, R E
JHFIBRAR , 219 J5 76 4 C 4T L3 500 ~4 000 r/min
B0 10 min, B BIH W54, —80 C &R 1745 H.
XU IR it v 4R Ak ) U6 ALl (SOD) 4 Jb T Ak ik
AP (GSH-Px) | S HL A fLEE 1 (T-AOC) (N —
M (MDA) & Ko 2130 i i G B 1 3 i iy D 153
77 2 B mU A W T AR ) e BE 5.

A KA TR AT

WFER = (m, —m,)/m, x100% ,
B = AR BEU VIR AL x 100% |
BHEARKER = (Inm, —lnm,)/t x100% ,
B = DR - AR,
TR R = /(m, +my —my)
IR EL = m,/m,, x 100% ,

K em,— iR T IGETER R  Bi i (g) , m, —ik g TH3E
ToIMA BT i, m,— IR G R BT IR Y Fife (g) ,m,,—HF
JH IR BTt my, — WA, o—FRFAAH] (d) .
1.5 RS

g BE H YA + dR iR £ s, R H] SPSS
20. 0 RRARAFHEAT A AT RN GE T, e X B /R 2 R Oy
2250 HT CANOVA ) | 5 kb 2 1] 22 57 I 3, PR H
Duncan’ s Z 1 L #.
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Tab.1 Composition and nutrient levels of the experimental diets
(R / _ ﬂﬂﬁ\ﬂ& st % _ _ _
(ol B mEE mm D R gy KT gy MR M
EHB Ve iy AR 9%R
0.00 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
0.15 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
0.30 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
0.45 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
0.60 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
1.00 10.00 22.00 8.00 8.00 28.50 6.50 2.00 2.40 3.00 3.00
(R / ’Eﬂﬁﬁ%ﬂr&)ﬁiﬁﬁ/% %??Jﬂlﬁ} Ty
» 28 AR At . wORY)  wCHER) wCHIED) wCHK)  w(il)/ .
(mg - kg™") TR Ty P IR 5 Ja P P % (g k) (MJ - kg™")
0.00 2.50 2.50 1.00 0.60 4.69 42.43 9.71 9.17 0.25 20.18
0.15 2.50 2.50 1.00 0.60 4.64 42.05 9.30 8.85 0.41 20. 15
0.30 2.50 2.50 1.00 0.60 4.53 41.92 9.38 9.05 0.56 20.13
0.45 2.50 2.50 1.00 0.60 4.38 41.77 9.08 8.89 0.68 20.09
0.60 2.50 2.50 1.00 0.60 4.63 41.98 9.36 9.02 0.84 20.15
1.00 2.50 2.50 1.00 0.60 4.22 41.62 9.41 8.89 1.20 20.07
1) F &7 4 3k R dy ) M i B A R A HOR RO S 3R, A L LA B FRAT P & NaCl 59. 34 ¢ (KCI 114. 54 g,
MgSO, - 7H,0 146. 08 g,CuSO, - 5H,0 0. 84 g .FeSO, - 5H,0 4.95 g.ZnSO, - 7H,0 3.67 g, MnSO, - H,0 19.35 g.Ca(l0,),
0.04 g.CoS0O, + 7H,0 0.50 g.#b.%# 397.76 .Ca(H,PO,), - H,0 252.93 g;2) 44 Z T4t o ) W AR K = R H A TR 6

BA BT LS HTURA T ARV, 4x10° 10V, 30 g |V, 2.0 x10° TU.V,

g GBS 25 g FEE 2.5 g ILEE 150 g A& 80 mg. K% 10%.

2 #FR

2.1 EEERAK XS FLANEST AR A K I RE R 200
TRk IS AN [R) K- B B BRI X 3% 2 o i 81 L
AR W A I AR P RE 48 AR 28 T W 3

0.05) , {HXFHRA 34 o
TR T X

8 20

4\»\/

ek

=

E/HU(P >

JHBURER R AR RN
R E AR R L

F2 AMBETATX MR R K I

10 gV, 5 8.V, 15 8.V, 8 8.V, 20 mg JAE 40

B B1y

0.60 mg - kg™ i 2 5 =5 (43 4R &5 T 15.79% F
7.78% ) 5 U IR AT 2L 1) et 2R B4 e o BELZEL T
FAE T 8.08% ~ 11.45% . % JH £ 55 49 M7 bl e 12
FEAIG 7K S5 ML 4 Ve Xk R 3 o R *%Eéiﬁ$zwﬂ
ARG OC FR . S T3, FLANTE X MR 3R A5 Foe K3 Jof i
R AR A A K 23R A s G 174 0 5 2 40 B5CH
0.98 mg - kg’

SEATR

Tab.2 Effects of dietary yeast selenium levels on the growth performance in Litopenaeus vannamei

w( FERKAN ) / w1 ER) 344 FisE TPk o JHF I

(mg - kg™") RFR/ g R/ g £/ % HEK R/ % ES 4 HEH %
0. 00 0.42 £0.02 1.88 £0.04 355.75+28.56 2.70+0.11 2.97+0.16 92.50+1.44 6.21 £0.45
0.15 0.41 £0.01 1.94 £0.05 377.69 £21.98 2.79 +0.08 2.63+0.06 95.00+2.89 6.32+0.26
0.30 0.42 £0.00 2.09 £0.07 401.43 £22.54 2.88 £0.08 2.70 £0.08 93.33+4.41 6.34+0.29
0.45 0.41 £0.00 2.05+£0.11 394.69 +£25.54 2.85+0.09 2.73£0.10 93.33+£3.63 6.33+0.15
0. 60 0.41 £0.01 2.10£0.05 411.92+19.60 2.91 £0.07 2.69+0.12 93.33+2.20 6.26+0.18
1.00 0.41 £0.01 2.10£0.13 407.71 £29.24 2.90 +0. 10 2.63+£0.10 95.83+£2.20 6.07+0.35

1) RF#EE AAFEFHH R TEFAREZ(P>0.05,Duncan’ s 3% ) .
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2.2 BEERAE KX LGN IE X HR 4 A 43 A0 BT B AR T
SRR
23 AT LLE 56 4l 4 AR AR R 7 5 i S5 %
HRL 22 7 AR % (P >0.05) ;0. 60 mg « kg™ Al il
ZH AT A B W S TR IR (P <0.05) , HiAth
R 5% R A TC B EEZE R (P >0.05) . A2 HFK
5 S AR 0. 60 mg + kg™ RIS LI G 0, (145

] 22 AN .35 (P > 0. 05) . fa ek e S e REAlG 7] 42
155 FLAN T SR I I B T-AOC 3% M, B Ik MDA 2 &5,
GSH-Px I PE B 8 i (9 35 i 2 30 58 BT e N RE
(g HIAAGE B i 2 K- (P >0.05) . B3 fin e B
B XsF T iR B SOD i 4 45 — % (19 52 W, 0. 15, 0. 60
mg « kg~ WAL SOD k¥ i 2 T RZE (P <
0.05) , HAKRBHAMEF AR E(P>0.05).

®3 ANBEEAENALMRENIMEB S GRRE) MBTERR S LSRR m"

Tab.3 Effects of dietary yeast selenium levels on body composition ( wet mass basis) and antioxidant indexes of hepatopan-

creas in Litopenaeus vannamei

R e wOREE) % ol e GSHPGRIE SODEH B0

(mg-kg™) (U-mg™)  (pmol -mg™) (U -mg™)  (nmol -mg™")
0.00 77.08 +0.46a  15.68 +0.00b 0.68 £0.04a 0.66 +0.40a 529.23 +78.64a 43.80 +4.50b 5.49 £1.10a
0.15 77.12 £0.98a  15.74 £0.07b 0.71 £0.07a 1.58 £0.14a 617.76 £187.89a 49.57 £1.55a 4.59 +0.24a
0.30 77.35+0.52a 15.45 +0.06b 0.64 £0.02a 1.44 £0.62a 612.94 +108.06a 48.08 +3.14ab 4.52 +1.19a
0.45 77.47 £0.66a 15.68 £0.15b 0.85 £0.00a 1.60 £1.13a  423.69 +28.55a 43.22 +2.56ab 4.92 +0.67a
0.60 77.89 £0.52a 16.17 £0.03a 0.76 £0.05a 1.38 £0.06a 450.11 £45.05a 49.29 +0.86a 4.72 £0.17a
1.00 77.45+0.33a  15.65+0.12b 0.88 +0.04a 1.72+0.88a 502.94 +80.52a 44.39 +4.25ab  4.49+1.67a

1) RS ARG LA — AR NG F B4 w £ R Z%(P>0.05, Duncan’ s i) .

3 Wi ALY 1 ML 17t W LIS I

Al Sl AR A BT 5 B TR JT B, XK B )
AN, BESEIERT, il AT e 3E A KR B S
G, AT B S ) A A RR R A i A
ZERFW] Rl T 5K 0. 98 mg - kg TR L
AT IR A A A RE i A, R 2 AR IR Joi i
PR B e KA, R R B AR R MLES IR B A
R S B, SR A ek v AR o T
AN TR B I 30 S 7 DA A e, SR R R
G3oh A E RS ERR b B, A NS IR T
B UG o e R M ORI BT T 25 R AR
IR RS RA BN TR], J5 R AT RE 2 R X R AR
B IRFE A IR A S AR A7 AR 22 5 1 AT g
SR OB A G, A A IR L OB R R A
IR AR IS G R 7 P S A 10% (R fa ks
BB P T R £ 2 2 B LA TG U X i ) B
N SRR ARSI oS G AR A R AR A RE TG
ER. 53 A, Alam UK SR R AR FIRICR
(14 5t R 28 2 IR AL, A [) 8l 9 % A ) oA T8 1 il 7 g
T AR IR AR AN [

TP HR A 74 S o L 294 358 68 B 4R B2 FY) 52 Wi
WY, B0 AR 386 0, 36 1 R A GRDRE R A R,
P 1A BRI SERW, E  ASA  $2

B R BESE RB, AE Bt AR TR 0. 4
mg - kg ™Al ] AR R fr AR A i (G BR 7 R
SYRUK S S TG BB . R e LA i Xt
SR ERDARR FP RS TS o 2 G AR A e B A e v
LA 0.1 mg - kg ' filf + 120 mg - kg ™' A H
JURRT 9 25 P i A B 1 B i AR 2 SRR W, T
T R T i B A MR A i, X AR BRI
IS AN 2 5 AT TS AN AT B v AR
L ARIEGEAE SRS, P HE R A ) VS N 5 e T AL A X
H AR, B R 75 ARG — 2D A 53

G (1) = 22 A )2 D RE A28 SR A AR N 3 2 09 0%
PESUH HEE, ORAP 4 MRS 1) 1E 8 D RE , 97 Lk 240 Pt 0T
£ L B A7 300 3o AR AR O B OAR. AF 9 3R W Bl W Ak ok
PrAE AL E A 2B R S8 BE A SO IR BR IR B 4 Ak
YA G PR, IR R B i 3RS U 0, AT g o i
EARYE I B33 O 217 B 2. SR i GSH-Px | T-AOC |
SOD {EPEFT MDA £ 2 [ AL A ST S Ak B ) 1Y
BLARPR. A A5 AR W, IRDRE o U 0 A R A AT
P& 15 FLANTE X B AL BT S AL RE T, (B R 35 31 I 2 K
T, B AR AT SRS ISR .
R IAE DAL R S N B AT HLAR T 30 0 1) A R 4
PPEREA T w7 e S R X 55 5 B i 4t
SAALRE T YA FE 25 R 34 5 A 1 g 1Y 445 2R A T AN ().
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