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11
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SRR AR SR LDk e 7 o L[ SR 2 R o PLAMEE o R AR P S i R 1L 97 O ] 2 e A B G1
Al
% OJE R L KER T OB OOk

(BE SRR = 2 B RGN 5 e A VPN B RSB0 3, ARV AR i /K (i B R4 5B 3, JE ) 361021)
B A0 B R SR A OB T R H A UL PR A LN KR A R PR R AR R RN 1T
7 IR I i AR B A TR . FiCH 6 FRAR SRR MR RE, 1 PO 3000 ok ¥ OB TR (FM
), PAN 5 RS 12% 00 R B B SRR (SBM1~5 20D, Horh SBML ZH 7 75 i IH [E] s A 4= g
SBM2 Fl SBM3 £H %3 1 1 0.3% 1 0.6% 1 AH & i, SBM4 ZH% N 0.3%I1) JH[E BE AN 0.29% 1) -, SBM5
VNN 0.6% 1 IR BE AT 0.2% M A-Ff IR . W WIAEIAE Y (0.35£0.01) g [ LANEEXTERLER 540 FEREHL S
B 6 4, B 3 AELE, MAEKT 30 RBIF, HEAT N 8 A KKK, 4REY: FM. SBM3. SBM4
Al SBM5 ISR F % (WGR). R EK% (SGR) MIiG®: (SR) &2 &1 SBM1 41 (P<0.05),
Tkt R4 (FCR) ®EKT SBM1 4 (P<0.05), HrflL FM ZHXHFA) WGR. SGR #1 SR fix i, H FCR #
ik, {25 SBM3. SBM4 Fil SBM5 4% %5 (P>0.05). SBM3. SBM4 Il SBM5 4 M (1) 1L i A fis
frEfREEE (TC) FRE#E T SBML4 (P<0.05), H5 FM AZEFARE (P>0.05). 14, SBM1 4]
S 4 LT A 2 P I K IR 8% (LDL-C) & & K T FM. SBM2. SBM3. SBM4 #1 SBM5 41 (P<0.05),
1375 72 % BE AR 2 (A PEIE BE. (HDL-C) % & R (KT SBM3 Fl SBM5 41 (P<0.05). i iF 4= 8 7K 43 F1KL 2K
ERAHME TR EZR (P>0.05). SBM1 2% diF 4 i #H & F 53 FORL G 7 & & 2 & KT FM 4.
SBM3 fil SBM5 41 (P<0.05), 5 SBM2 fil SBM4 41 th & & % 2 % (P>0.05). RIFEARIKLE RIS
AR ARRY G R R R I 0.6/ i [T VA8 1 0.3%f1H [F A 0.29% 2 R A % 45 ikt £ 5 FLARTExT
W f AP R AT R
OCEE: SR PHREEE. ARREER: AKMERE: FLANIEXTER
FE KT S963 SCHRARIRES: A R

NLYREEXTER (Litopenaeus vannamei) 1AFK S 32 IR, 2 44t A FRFEER S & e s 1 — K fbfh 2 —
W, fOBE AR G R R 1 R CEE K= S e & P R S 8 Tz A Y, 2R K= 3t Rk 7 Hh
BT IREEE AR AL FRERS, CREFEEMHEMLFERYIE, woFRIGR. AER. TR,

WSehR H . 2015-12-18

BETH: FEA M (Rl) % 15(201303053)

EE . B JR (1988-), 55, WM LA, WULEFFAE, W7 R K= 3E 5= 50k . E-mail: luoyuan2009@126.com
SEEEE . KER, BIEIR, B4 500, E-mail: cxzhang@jmu.edu.cn
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52

JE[E S AR R MU R A B4 B K™ TR R PRI e, B OV AR B AR 0, SR T T 57 #2081t
JS7 B A AN, AT Gt B O O AR T, R S EUARMA AR R, R SR Eo B AR
H SR BN 5 2 IR FE RAS ) S 8 B, BT TR B, F SR IE 2 ALY £ B B B AR R 2 v AT R, (H
K&, W BRI R AR R A PR B R, LD T E R B S AN R PR T B AR ) AL
R QI A A IR A

JIEL [ g R MM SR A K T L T K E TR R, RN Bl S R AT A 8, g e R A R A7
FERE B BRI, HEATH S Z & BRI B A 1B, A W FUARIE DR b 78 JIE [f] 5w 445 H
FEANWIER WA KB ARG, ek b ik = I8 [ B N2 51 5E s Y 5 s T 4R S e K AR
(10121, 2 gy v fIE [ 1) 5 BB PR SR B SRR, AT SR I R A R B SR ARDRL bR T i R
I P P4 i /K AR S A AR AR R 2 ), AR 2 — M R IR ROAT AR, AT AR rh 2y B R AR IS, LN
FLEh ey, WHTE A AR E AR, OARA AR STE AR B R 0]
o KDY BEIRREN & B 7 R, EARE W 2 A KT E, RN KA Ea b #sk =
R IR OOY, W] L, REE AR U R [ R A R ) = T e S PR ) L AR ORI R K
SR, H AT < R A B 1 S5 e v 4 L ] e s 24 P o LA 0 4] % ORI AT FE e i . [
B, AHITSE B PEBR T SR AR fr Ry P Ak e B A o L 2] s s [ P 5 AL ] e P A4 o LAV o MR AR 4G
PERE R 10 775 L T 7 5 5 A A Ry BRI, AT FLARTEenf I Ut T Rt O BC e (25
1 MESIT%
11 iR TR

PAtRy . AR ek MR BB, fal . RSN S SR BE R I, i) 6 S g 5 A e
Tk, FAHRACE TR 1o 6 Frietaki, 1808 E 30% s i m ok takl (FM 41D, 53 5 Fh
&tk AR (SBM1~5 4D, LAGAHE U B bkt 60% ks, For SBML A1 AER A [ B An
HEIR , SBM2 HT SBM3 ZH53 7751 0.3% 11 0.6% I IEL[E %, SBM4 4145 0.3% ¥ AH [F A 0.29% 1 - R »
SBMS A5 41 0.6% HIMH [E EE AT 0.2% ) AR o 4 Tl RHEURIBEAT B f, 3 80 H i, & 4aDRHC 7 HA EE A5l
B RIGLNRE, SRIEImK, SXUEFFHIRHL (CD4>XITS 2 DiRefifb AL, Ao BE TR
il AR 1.0 mm BBURETERE, AR S B T-20 CUKAERAF &

® 1 W E TR 5D
Table 1 Composition and nutrient levels of experimental diets (DM basis) %

WH ltems 415 Groups



J&24L Ingredients

£ 8 Fish meal

Ef Soybean meal

B Wheat gluten mea
hERLT4E 2 Crystalline cellulose
o-JEF a-starch

£y Fish oil

KEJH Soybean oil

KE IR Soybean lecithin
ZALHBH Choline chloride

WY TRIEY Mineral premix?
LR TRIEY) Vitamin premix?
RAEEMIEAY) Amino acid mixture®
4E4E 2 C Vitamin C

Bii %77 Mold inhibitor

FEREK AR Yeast hydrolyzate
HHFERREN Sodium alginate
Préfk7) Antioxidant

JE[E B Cholesterol®’

AR R Taurine®

4t Total

EFRKF Nutrient levels
HEAJE Crude protein
FHAEWG Crude lipid

FK 45 Ash

S JHERE Total cholesterol

FT#RR Taurine

FM

30.00

25.00

4.00

1.97

29.85

1.50

1.60

2.00

0.50

0.78

0.50

0.00

0.10

0.15

1.00

1.00

0.05

100.00

38.12

7.65

6.89

0.24

0.15

SBM1

12.00

52.00

4.00

18.77

3.00

1.20

2.00

0.50

3.23

0.50

0.50

0.10

0.15

1.00

1.00

0.05

100.00

38.78

7.21

8.01

0.18

0.04

SBM2

12.00

52.00

4.00

18.77

3.00

0.90

2.00

0.50

3.23

0.50

0.50

0.10

0.15

1.00

1.00

0.05

0.30

100.00

38.62

7.19

7.98

0.46

0.04

SBM3

12.00

52.00

4.00

18.77

3.00

0.60

2.00

0.50

3.23

0.50

0.50

0.10

0.15

1.00

1.00

0.05

0.60

100.00

38.53

7.51

8.00

0.76

0.04

SBM4

12.00

52.00

4.00

18.57

3.00

0.90

2.00

0.50

3.23

0.50

0.50

0.10

0.15

1.00

1.00

0.05

0.30

0.20

100.00

38.29

7.28

8.11

0.47

0.24

SBM5

12.00

52.00

4.00

18.57

3.00

0.60

2.00

0.50

3.23

0.50

0.50

0.10

0.15

1.00

1.00

0.05

0.60

0.20

100.00

38.70

7.33

8.09

0.77

0.24
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78
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U EM 48 Y05 SRR AT s bR Mineral premix of FM group provided the following per kg of
diets: HZ&EMRE Mg-Gly 7.31 g, E&M4E Mn-Met 0.366 g, & 4T Cu-Met 0.138 g. SBM 411 ¥ il
TERENAET 7E AR 4t Mineral premix of SBM groups provided the following per kg of diets: H & fREE
Mg-Gly 4.85 g, &R Mn-Met 0.366 g, SxZFRH1 Cu-Met 0.138 g, HA Mk Fe-Met 1.09 g, CaCl, 9.79
g, Ca(H2PO4) 10.78 g, NaCl5.45¢9.

2 Yk E IR T se AR AL Vitamin premix provided the following per kg of diets: VA 10 mg, VD
10 mg, VC 1 000 mg, VK 40 mg, VE 500 mg, VB 60 mg, VB2 70 mg, VBs 80 mg, VB1, 0.4 mg, MHE nicotinic
acid 200 mg, 72245 calcium pantothenate 200 mg, A4 % biotin 2 mg, JLEZ inositol 500 mg, & folic acid
8mg, MEEL4EZ crystalline cellulose 17 229.6 mg.

VR EIRIR AW )y T so AR ML Amino acid mixture provided the following per kg of diets: tZ 8 Met
2819, %R His0.107 g, #M&EER Lys0.110g, HEM Gly0.779g, HN&EE Alal.23g.

Y i R TR IR A TR AN (%5 2. #4li4%)Obtained from Geneary Biotech Co., Ltd., Shanghai,
China (grade: ultra purity).

8 i b 5t B BEIR A MR A BR A 7] $4t (411 :99%) Obtained from Huikangyuan Biotech Co., Ltd., Beijing,
China (purity: 99%).

1.2 REsh 57 1

IR BT Y PLARE R B W AR 2 s T TR X B Wi, LA R —Heih iy, ihvis =48
KEEFEFERMEATYIM,  CUIE RIS R FR A . e 540 FERMIER . PR DL S 35 51 1 4))
WF, WaR¥Ey (0.3540.01) g, FJ 10 mg/L SRAEFRMLZ¥E 10 min 5, BEHL B B0EH A5 R SEH) 18 4
BZAREGAR (150 L) e BEMEEE LARETUE 30 B, 4L 6 M, MH 3 NEL, FREMN 8 .
IKVERNEEINET . WIERIRIRIEGK, &R HI7E 08:00. 14:00 F1 20:00 &K FMETARL,  F44)uF R (1)
6%~10%4%ME . Ny T IR TRDRLE FRMIBAE K TP R 2k, BRI E] A BRTRL 23 3~4 B4R, EL XS URA R
ey, WEERE MR T ERE R, 58K, #oKESEUKER 1/3. FREME, RHAA
SRGHR OGIEAI SRS (] LA 12 hi12 h)o iRIGHAE KIE 22~24 °C, #hFF 26~28, @A S &ML T 0.2 mg/L,
WA S ERT 6.5mg/L, pH8.0~82, WAMMR & HEAT 0.02 mg/L, FERWEIFHLFATAFIIFR . Bire k&
HETAE L o
1.3 FRaREE

FIH RIS A G, SRR 24 h, I FREUERAROO I B B IF O sk 4. BRI 10 RIF, &JF



81

82

83

84

85
86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106
107

108

109

PRE, &, T 70 CCHUARTHE 6 h, SRJ5 105 CHERIEE, Mo i A URRE B N & 348 T-20 °CUKAH
HORAE, F AR 04T o 53 MEEARBEALER 8 JRUF, T 1 mL JG B8 v S 4 MG IR Bl i A SR 4R LR B2, - 4 °C
UKAEEHE 12 h, SRJ5 LA 3500 r/min 7E 4 °C B0 10 mint7, AR IMLIE, (RAFF-80 CCUKFIFFM . K& R ifl
(R, RS R, T--80 CCUKFALRAFE, FHTAEAR R HT.

1.4 W5ETTik

HOE IR AR E - BAREERUE IR B2 I E R AOAC (2005) TSI 3 T ¥« /K 73 &
ER M 105 °CH A T 1835 s B B it & &0 R P IROE Rk (80=6.25), M EMA N4EH
2L IKE FAX (FOSS Kjeltec8400, Fii—t-)s AR I & & K & IRH R 7L (FRBUA I N 48D
HLAK 73 5 B0 52 R L S5 48 550 °CHIREIE -

iz FH L €0 T V25 R 00 e Ak A0 T 9 B b A IE [ B (total cholesterol TCO 2 & o b IH [ i 75 & 0 52 75
V2 s HUGEDRE B R IR 25 500 mg, 4% 1:9 (st & AR AR LD I NS 07 5 IR A il SR (R0 B =211,
AL HhdR 24 h, 4000Xg &0 5min, B EIFWH (IEEBD 0.5 mL, w2l &AW T /5145 2 it
VEWM 1 mL B (5% 100 g/L Triton X-100) #EAT F A AR 19, FT 15 0% A0 T B 5t 2 2B W) TR
WA TR BE A & (ZR 5 AL11-1) AT &

Tl e 2E R A I s S IR CEk [20] WOJ7ik, B FETRMEES I 4%EE I K MR, 8 I
A 75 535, 15 000 r/min T B0, BCEIERUINA 0.002 mol/L (1 #h R 7E 25 5 22 0.45 pm JEMEILIE, B
FTH AL L-8900 Z 1R 0 M A Aer il -

I3/ 25 A T b 0 = R R P A X2 e, v % P IR B A IR B Chigh density lipoprotein
cholesterol, HDL-C) A& & Jig 25 F IHE % (low density lipoprotein cholesterol,LDL-C) 5% XUk 71 B 4%
EIE, e T U BE ) TR SR, BRI R IR M
1.5 #HHEANX

TR ARG, R R RS, 2N k55 A K fabr .

¥ E F (weight gain rate, WGR,%) =100>(W;— Wo)/Wo;

e K E (specific growth rate, SGR,%/d) =100x (InW;—InWp) /t;

Tkl 2% (feed conversion ratio,FCR) =FC/ (W;—Wo);

B iE % Csurvival rate,SR,%) =100>N¢/Ni.

A Wo A¥I8A 54K & Cinitial average body weight,IBW), g/ ; W A% K 5 & (final average
body weight, FBW), g/Z; t NWM K%L, d; FC A FHHREIFHEWESE (THE), g5 NiAY
AN REE, B Ne AERIFEH, RE.
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1.6 ZH ab 2R A0 43y

R H IR 2 Excel 2010 #):E 8 J5, £ H SPSS 19.0 4 it %k 44 i3 47 B0 Kl & J5 2 /0 1 (one-way
ANOVA) FIX K & 77 % 70 4 (two-way ANOVA) . #5417 /£ B & 2 H (P <0.05), % H
Student-Newman-Keuls 3£ #3417 2 &8 LA 0 M o AR50 B8 2 DL 358 £ A #E iR (mean = SE) [T =
RIR .
2 4 R
2.1 TRAE A AR AR v s i L P A AR RN L 4 YRS 6 T AR K M BE 1 2

3 2 Al %0, SBM1 4H FLayiEREF Y WGR. SGR #1 SR #) W 21T FM 4. SBM3. SBM4
1 SBM5 44 (P<0.05), {HY5 SBM2 AL LEZFMZEZR (P>0.05); [FK, SBM1 4 JL4HE X} ik
BB 2% (FCR) & T FM 4. SBM3. SBM4 I SBM5 4 (P<0.05), {H5 SBM2 4 Atk
ZRANEZE (P>0.05). 1ESHIBAER AR RN RN 0.3% ) JH & B 5 FL 44 75 %5 BF 71 25 A2 K F5 b 12
RRAEEFEAL (P>0.05), T @INHNFE 0.6%JH & B2 5 ML 447 % i 1) WGR. SGR 1 SR i 3 Ft &
(P<0.05), FCR & [Fft (P<0.05). 5B 0.3% M fH [ B2 AH L, [F B98I0 0.3% ) fH [ %
1 0.2% 4 4= TR AT 3 2B 42 v ML gV WP ) WGR. SGR 1 SR (P<0.05); 5 B bR 1 0.6% %) iH [& fig
AHEE, [R) B 8 0 0.6% 1 AEL [ B A 0.2% 1 AT R fe L &4 ¥ X6 iR 1 2% A2 K F A 1 T8 I8 35 A8 {6 (P>0.05),
TEIS N 0.3% A1 0.6% fH [ B (1)t Rk A 7% i 4 i BR X5 JL gl v X iR 1) 2% 2B K d8 A 1 T8 B 3 52
(P>0.05). 7F SRR oK) AR A 2 i E [ A6 2 sl ) ML 490 Y82 %o R 7Y FCR Al SR ¥ 6 B 2 1 A2 1.
YER (P>0.05), {H X L4y i) FBW. WGR 1 SGR A {E S Z X HAEH (P<0.05).

R 2 BHNANERRAE A BE

Table 2 Growth performance of Litopenaeus vannamei for each group

VIgaIE  ARPE M A REAEKE MR RH B A
ZH%] Groups
IBWIg FBWIg WGR/% SGR/(%/d) FCR SRI%
FM 0.3540.01 2.0340.08P 468.8649.43P 3.1440.04P 1.2940.022  80.00+41.92°
SBM1 0.3540.01 1.6240.042 362.54412.08? 2.7340.032 1.5240.04¢ 61.1142.22°
SBM2 0.3540.01 1.6540.042 371.00+10.312 2.7740.042 1.4440.07°¢  67.78+1.112
SBM3 0.3540.01 1.9940.03° 467.62+16.16° 3.1040.03° 1.3740.07% 76.6743.33°
SBM4 0.3540.01 1.9340.11P 452.83431.17° 3.0540.06" 1.3540.03%  75.5642.22P
SBM5 0.3540.01 1.9740.11P 463.37+19.18P 3.0940.04P 1.3840.06%  75.00+.67°

P {& P-value

JIE [ &% 7K F  Cholesterol level <0.01 <0.01 <0.01 0.627 0.521



130

131

132

133

134

135

136

137

188

1389

140

141

142

143

©
AR 7K P Taurine level  (T) 0.012 0.012 <0.01 0.240 0.156
CxT 0.012 0.012 0.016 0.183 0.156
A 5 s B s AR NS FRERIRZRE#E (P<0.05).
Values in the same column with different small letter superscripts indicated significant difference
(P<0.05).
2.2 EURHER AN TR s T L] R A= RIS N 49 Y O A JEF J R L 375 R ] 7 55 2 6 5 v
12 3 7)1, SBML 4L L 44 V5 0F 8 4 0L 37 AN ATk Fi 1 A [ B 5 & 24 B 25 Ik T FM . SBM3.SBM4
1 SBM5 41 (P<0.05), 5 SBM2 4173 % % (P>0.05). 7 5 M1 B AC MK Gkl v, B 5 AH [
TS 0K 16 T vy, L7 R v TR [ R S A RO BRI, T RS N 0.6% 1 [ B 1)
SBM3 21 5 [F] N #5 n 0.6%H [&] A A1 0.2%F i 1% (1 SBMS 41k & % %2 5% (P>0.05). SBM1 41 FL44
VEC 0T S (1 L 375 A % R ST A I B & B IR T FML SBM2, SBM3. SBM4 #ll SBM5 41 (P<0.05);
[l I, SBML ZH N 435 of N £ I 375 s 5 2 I 2 19 E [ I8 % & X2 25 I8 T SBMI3 Fll SBM5 41(P<0.05),
HHAL &AM ZE R AR (P>0.05),
3 L LGNTE KT 0 JH e SR L7 A A
Table 3 Cholesterol content in hepatopancreas and serum of Litopenaeus vannamei for each group

#H%] Groups

WiH Items

FM SBM1 SBM2 SBM3 SBM4 SBM5
iV S ) iz
hepatopancreas 0.4040.01> 0.2040.032  0.3040.012  0.42#0.00° 0.31#0.022  0.3940.01°

TC/(g/kg)

I3 & IE [ B Serum
1.03#0.03> 0.6240.02* 0.8530.11% 1.1140.14> 0.9540.05® 1.1440.02°
TC/(mmol/L)

MR 5 5 i 2 1 L [
0.7540.01° 0.1240.05* 0.61#0.03® 0.7140.01°¢ 0.7140.04¢ 0.87+0.02¢
Serum LDL-C/(mmol/L)

ML 75 v %5 5 I £ 1 M s
0.1040.018  0.08#0.00®  0.1120.02¢  0.17#40.01° 0.1320.02®® 0.16+0.00°
Serum HDL-C/(mmol/L)

TR RN S TR R £ R (P<0.05). % 4.



144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

Values in the same row with different small letter superscripts indicated significant difference (P<0.05). The
same as Table 4.
2.3 SRR TR} e S T EL ] R A RS ML A 0T AR A B 5
M2 4 AT, A8 SRR A A0k Rk o S s o OB ] T ) R 9% o JER ] 7 M 2 T TR ) L 494 ¥ S
IR AR oK 23 RO K 4y & B R B 2 (P>0.05). 7E S B AR S A fakh A, Bl 5 A 8] B 98 in K
S TR, AU R AR A BURUCRL IR DT B R BT, SBML A AR RL B B SRR G DT A B R 2R
T FM. SBM3 #1 SBM5 41 (P<0.05), 5 SBM2 fl SBM4 414 b G & 3% 2% 7 (P>0.05).
R4 K UGS U AR 7Y
Table 4 Body composition of Litopenaeus vannamei for each group %
5] Groups
TiH Items
FM SBM1 SBM2 SBM3 SBM4 SBM5
K43 Moisture 77374045 79.1020.57 78.9841.02  77.7420.18  79.1040.09  78.22+1.04
Ml & B B Crude 15.9420.06" 14.83#0.06° 15104015 157930.12% 14.9130.15%  15.6440.22%
protein
HUIEI; Crude lipid ~ 0.9420.04™  0.8240.03*  0.870.05%  0.9740.04°  0.9020.02%¢  0.9540.02¢
HLAKSY Ash 3.6940.09 3434010 3414019  3.5830.01  3.3510.03  3.6110.13
3 W W
JIELFE 2 TR e sh W) & VR IR < B B R B BOR . Wi seiR NZEAE R D TR, AR L AERR R 4F
ARk RS AR A S T & WE R el iR EESE I 7esh W) B B ok = & I B RE RO E 77, DR b R SE SN
PPN, PR} b IE [ B A R R F e R I A K R B AEERD. SHOBAHEE, KE Yk
B P o 5E R T A ARG 23T, AR 0 45 2R th i BUARL )P B 1 o v B 81 AT A2k I 625 PRI 17 1)
b e R P ) e, EL R AR AN 2 B A FLAAVE RN (AR AR A7 o A RHIE [ B 5 e KBl
i) SR EL#HAHIK . D’Abramo SR4RIFFT R B /N RN IR AN 25 [ B A7 o7 (1 FRD I HY 300 17 7™ B R IR 5E AE T 4%
FAE; PR TEERDON, [ 24 8 of s (250N B 5 0of o (260 55 AN 255 I [ I 1) PR OB 25 PR IR 1 AR KA SR
Paibulkichakul %52 I PR MRV AN 1961 [ 1 5 ARDRE AT 225 52 s BT 0N SR Duerr S5 RIZEFA R in A
(7 7P 0 JER ] S 25 i v 17 FLAAVEE XTI SR ARG 5 R B, 7E R BB FRLRH AR I 0.6% FR)AIE [
I E T T LN AR WGR SGR M1 SR, W iy LISk 8 R A o ikl b 7 AN T i &
1L 4 REAE 45 FLAATE S U PR TR 8 A KR B IR

&



165

166

167

168

169

170

171

172

173

174

175

176

1ir7

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

TEARIG H, o L) R B AR AR DR HR RIS I 0.3 H ] 2 1) B Al - BRI 0.2% 2R IR o 3 v 17
JULANIEXT R WGR. SGR Ml SR, [ IEFAK T FCR. WFFCRIL, 18 LLHRY . B SR AR /E N B 1 B R
R ERDASK H 2 T A R R 0 T 0 MR P A A I S 2 B i 1281, T A DA i 9 D £ 8 O D PR e e o 2 T 7 ) 42

FA e T PETOMENE WGR. TRHE AR AR . XAl Ae s LARS & Oy A BT A i bkt 2 g
e & A BENS T B M KT E A K. WHFTRY], & 100 g Sl T4 & AR 0.5~0.7 g, IMTAEA)
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Replacement of Fish Meal by Soybean Meal to Supplement Cholesterol and Taurine in Diet for Litopenaeus
Vannamei: Effects on Growth Performance, Hepatopancreas and Serum Cholesterol Content and Body
Composition
LUO Yuan SONG Kai ZHANG Chunxiao® WANG Ling HUANG Fei
(Key Laboratory of Healthy Mariculture for the East China Sea of Ministry of Agriculture, Key Laboratory for
Feed Quality Testing and Safety Evaluation, Fish College, Jimei University, Xiamen 361021, China)
Abstract: A growth trial was conducted to investigate the effects of dietary replacement of fish meal with soybean
meal to supplement cholesterol and taurine on growth performance, hepatopancreas and serum cholesterol content
and body composition of Litopenaeus vannamei. Six isoenergetic and isonitrogenous diets were formulated.
Among them, one was high fish meal diet (FM) with 30.0% fish meal, and five were low fish meal+high soybean
meal diets (SBM1-5) with 12% fish meal. SBM1 was not supplemented with cholesterol or taurine, SBM2 and
SBM3 were supplemented with 0.3% and 0.6% cholesterol, respectively, SBM4 was supplemented with 0.3%
cholesterol and 0.2% taurine, and SBM5 was supplemented with 0.6% cholesterol and 0.2% taurine. Five hundred
and forty juvenile Litopenaeus vannamei with the initial average body weight of (0.3540.01) g were randomly
assigned to 6 groups with 3 replicates per group and 30 shrimps per replicate. The experiment lasted for 8 weeks.
The results showed that the weight gain rate (WGR), specific growth rate (SGR) and survival rate (SR) of shrimps
fed FM, SBM3, SBM4 and SBM5 were significantly higher and feed conversion ratio (FCR) was significantly
lower than those of shrimps fed SBM1 (P<0.05). At the same time, shrimps fed FM showed the highest WGR,
SGR, SR and the lowest FCR among dietary treatments, but not significantly different from SBM3, SBM4 and
SBM5 (P>0.05). Compared with shrimps fed SBM1, the content of total cholesterol in serum and hepatopancreas

of shrimps fed SBM3, SBM4 and SBM5 was significantly increased (P<0.05), but there was no significant
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difference between SBM1 and FM (P>0.05). Furthermore, compared with shrimp fed SBM1, shrimps fed FM,
SBM2, SBM3, SBM4 and SBM5 significantly enhanced low-density lipoprotein cholesterol content in serum
(P<0.05), and shrimps fed diets SBM3 and SBM5 significantly enhanced high-density lipoprotein cholesterol
levels in serum (P<0.05). The moisture and ash contents of shrimps fed six diets were not significantly different
(P<0.05). Compared with shrimps fed SBM1, the contents of crude protein and crude lipid were significantly
increased when shrimps fed FM, SBM3 and SBM5 (P<0.05), but there was no significant difference when
shrimps fed SBM1 and FM (P>0.05). These results suggest that 0.6% cholesterol or 0.3% cholesterol and 0.2%
taurine supplemented to the low fish mean-high soybean meal diets is helpful for shrimps to improve growth and
feed efficiency.

Key words: soybean meal; cholesterol; taurine; growth performance; litopenaeus vannamei



