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ABSTRACT The effects of feeding for 50d on a diet containing different levels of salt (NaCl)
were evaluated in low salinity (1.5 ) and sea water (30 ) for L. vanamei. In low salinity water ,
the addition of salt to the diet resulted in a significant improvement in the SGR, FCR, survival
rate and activity of alkaline phosphatase for L. vanamei. In low salinity water , the addition of

salt to the diet resulted in an increase in protein and decrease in moisture and lipid of shrimp
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body. Moreover,in low salinity water , the addition of salt to the diet resulted in an increase in
total free amino acids of shrimp body and significant improvement in flavor characters, especial-
ly for the addition of 2. 0% salt group. In seawater, the addition of salt to the diet resulted in a
significant decrease in the SGR, FCR and survival rate and reduced in activity of alkaline phos-

phatase for L. vanamei.
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Table 1  Formulation and proximate chemical

composition of the experimental diets
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E&ﬁ%ﬁﬂ:ﬁi‘i%%ﬁﬂi@ﬁﬁ o R} Ingredients Composition (%)
N 3 £ #; Fish meal 30
1 Mﬂﬁ jj_ ;f S K Soybean meal ‘ 15
4K Peanut meal 15
1.1 LW XFERRIE B Yeust .
TRANAENITEREFSY FOEERIT #FB Shrimp brain 10
G WERSHPIKE, 34 W 5 20d, 34— 4 OO Wheat meal 168
BF AR G BE 30) VM BB 9 £ 0 7K 5 7 k1L 31 BERRAH Vimin i !
SR L5, SRR RN 1.5 F1 30, K TARIEE Vet )
HRRD 4R IR E R 5. 2740, 208, LI Locithin s
1.2 g;gﬁﬁ]ﬁ Ve Ascorbic acid 0.2
“{LBEBE Choline chloride 0.5
i 4 A IR DASERE SRR A Xt BR L 43 I 7E &t Total 100
ERRR DI 0.5% . 1. 0% F1 2%t £ h , Bt 5l i T Proximate analysis
3 FRSCIRIRRL . R F S T T B AT RORL M i e S
it 80 B, & EKBER LR EF RS, i & K4 Ash 13,9

SRR MBEN B EAREREIREHT,
ZAR et AL T RUE B OR/D I BRL, & 60°C it
T RET-18CkMTH & A, ERIEH A K
1,

1.3 @\AFEHZ*
R 7 A E K 7= R 2A0F 5T B 308 7K 7= 0 5T B /N

VoA ZIRA Y (me or g/kg 1BD BAE R 25me; B ¥ 45me; #k
FRNL M BF 20mg; 44 B Biz0. 1mg; #E 4 F K3 10mg; YLBE 800mg; 2 B8
60mg; {H MR 200mg; MR 20me; AP EK 1. 20me; A K A32mg; 4R
D5mg; 4 £ E 120mg; K ¥ 18. 67¢

PHHLERIR A9 (me or g/ke B  FALH 2me; BULH 0. 8mg; &
4645 50mg; BRIE S 10mg; BLER &k 80mg; B AR 4E S0mg; TR AR E%1 200mg;
BB S5 3 000mg; LM 100mg; B G # 15.51g
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L8700 1.5 A 30 Bk (R b A 3647 ik e b4y 8 4. £hBE 1.5 AR R, 40 4 BN RN R4
G BEZED AR RSN ER 43 50 S 0. 526 1. 006 R 2. 0265 3R BE R 30 WG K R % 4 A 4 4 BN LT )R 4 (3 HR
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RO R BRI KIRK 25% ., X 800,12 : 00 118 : 00 HATH M, BIFEBFHFE LI E, LIBEREN
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F7E A KR (SGR) = {[Ln(W £&)—Ln(W #) 1/ KB [ } X100

FR R B(FCR) =R #6 / ki

&SRB KA SPSS 11. 0 MG HFT BB F EH, Y8 KT T EE T LTS EE RN,
HEATHLE] Turkey K5, P<<0.05 A B E 2R KB HHE A CFHHEIRERE)ER.
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2.1 fA# R mER xR R xR A KN AR A

BHMIF ARG RIME 2, BE 2 TR, MRS RT, FDE P BN EE 1 & 4 DR R R 8 < St X
FxtBAHA BERE (P<0.05), YEM PEMFME R 0~1. 0J5 i, FEE LM A9, LAEX T
PR KRB E N SR P A B I E D 1. 0 V6B, X R AY R BR 1 K Rk Bl Bk (P<C0. 05); L5, 1R R
HFBR MBI ME 2. 0%, XIFMWARE K ERAHMBE A S AR INFMHALREREER(P>0.05).,
St FRM R (FCR), A H & b 41 /9 FCR # Hoxt BRAB AR, SRR R S AW & 2 0~0. 5 %o i, Bl & 1) 6t b
AyHE N, FCR 8 32 F&K (P<<0. 05) ;IR R s & 2 0.5 ~1. 0% i, FCR B F & Ap P E R mE
2 1.0%~2. 0% 0F, FCR 4k £2 R fIK (P<C0. 05) s 4A] 6 P 2R W & 4 2. 0 %6 B, FCR 35 B &K (P<C0. 05) . X
FHEKFR AT ER R RN B MR R B K R (P<C0. 05), T ELREF L BE A9 b0, K MME., RHE
B eh S 3k 5B 2 B i 3R FCR(P<<0. 05),
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Table 2 The effects of different levels of dietary salt on SGR and FCR for L. vannamei cultured in seawater and low salinity water

fk#h Low salinity water % /K Sea water
£ %} Group
SGR/(%/d) FCR SGR/(%/d> FCR
%t B8 Control 0.8740.037* 1.6240. 0432 1.20+0, 125% 1.2740. 126
0.5%NaCl 1. 0240. 040° 1. 4040. 030" 0.9940, 056° 1. 4240, 167"
1. 0% NaCl 1.1240.027¢ 1.4140, 024 0.9240.113> 1.60%0, 107¢
2. 0% NaCl 1.15+0. 050¢ 1.3740.018° 0. 8940, 078> 1.62340, 134¢

T FP RSB A R T iR 2 R B E (P<0.05)

HHEXEFRIE R ANE 3. HR 3 AN TR R F, A B B0 35 By T 48 5 % 2 (P<C0. 05), T
X F MK FRIE AR B G P R IR AR T LA IR AE B R 2 (P<<0. 05) .

2.2 EEFFENARSIFER RFMEITEREA £33 0005 b o 850k 5558 504 5 558 09 AL 20 R 4R 61 7% B KM

oL A0 Table 3 The effects of different levels of dietary salt on survival for
L. wannamei cultured in seawater and low salinity water
Tl o S Tk o R 7R FE R B FL A X R R R . [E2h 7578 Low salinity water ¥ /K327 Seawater

SRR 4, B 4 W7 IR TR R i R X X R Group msafvaf ) gfflil(xﬁ)ﬁ
HF K2R BRI R B (BRI 0. 526 e 76.3£2. 28 55,742, 5
M1, MEAEASMBMAMEEREZSR  (s5yna 82.043. 7% 77.947. 8
(P>0.05) MiFB R &N 2% WL A EARE 1. owNal 85542, 3 74.2+1. 20
BB EHMP<0.05), A HEHRMEEEFMIFE 2 0%NaCl 84.243.1° 75.645. 5¢

BRI B R DR VRN 0. 5% K03k AR PRRRIT Xt TR SR AR 7 RN 2 % B (P<0.05)
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BMAXEEFEER(P>0.05), @K PR R4 ARRMERHE LR E AR IR E SR kS RIEB R
jJ[Il 0 % ~2.0 % Eg £ ‘H‘EE % I‘%{Eﬁ H]«-Fﬁi Table 4 The effects of different levels of dietary salt on body composition for
Bbﬁfj‘ ﬁ*‘—‘l— ':F'fﬂeﬂ[] ihﬁﬁ%{fﬁ%ﬂ:7j(§}ﬁ@ L. wvannamei cultured in seawater and low salinity water

=] ° dy Jm. 3
B EE PRI 0.5% ~1. 0%y dh, BodfFfmﬁfztion %4 B84 Control  0.5% NaCl  1.0% NaCl  2.0% NaCl
5} BB ¢ EX %
AR Y EXT"“‘ HAERERZSF (P> Cﬁ?fﬁ:{? 22.4670.42%  22.98+0.46* 23.26+1.54* 24.82+0.95"
0. 05) s K4 H R I 2. 02 Y b I , 4F 44 P
7Kﬁi%‘i%j]u(p<o 05)0 Cfuﬂzje(li/op?d 0.6940.17¢ 0.6140, 05¢ 0.55%40. 18P 0.4440.02®
2.3 f&ﬁ%ﬁﬂ?ﬂiﬁﬁ%ﬁﬂ*ﬁﬁﬂﬂ ﬁ?s(tzi 83.32:4+1.12% 82,89+0.78> 81.94+41.52% 80.48=+1. 38
b 3 1= 3 0
T % 45 1L P i S R R AR AL Y W RPEATRERTAETFRERER B E (P<0.05)
E;m'ﬁ]
50

TRDRE Fp R i X R 3 77 5 L 44 T X
SFULPA e B R A R S B R A a3 5 BT
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Table 5 The effects of different levels of dietary salt on free amino acid of muscle

for L. wannamei cultured in seawater and low salinity water

R, BSOS BREERMPEERMBRIE #H Group  XtHE4 Control  0.5%NaCl 1. 0%NaCl 2. 0% NaCl
s R EXT IR LA S B ER P LTR i?; Le‘; 1.67 1.79 1.78 1.85
o , ) Va 1.01 1.13 1.16 1.24
R AR LT R R R R 3 %8 Thr 0. 65 0. 68 0.74 0.77
meEd,. LT EERDBREERIM, Hib % 2B Phe 0.78 0.80 0.83 0.83
DRBEBRVEMBEASAK ELTFEE *ﬁig Lys 1.23 1.35 1.34 1.37
. e A e BB Met 0. 62 0. 69 0.70 0.76
BTHER WER B ARETZEHRE REEE e 0.91 0. 94 0. 95 1.01
FLTR A B iR BE SR FR B iR WM Arg 2.04 2.15 2.21 4.01
WMEAT 2. 0%nt, HE®R.NEBRH HAEM His 0. 40 0.38 0. 40 0.43
HRBRYESESAEIEEN 0.0.5 F11.0 Z?Tﬁi%gii 9. 31 9.91 10. 11 12. 27
PRy 1.55.2.76 A0 2. 23 fiF. HE® Gly 1.92 2.21 2.29 2.98
2.4 AR R A4 3 4 B IR HEM Ala 114 1.32 1. 40 3.15
A EH Glu 2. 89 3.01 3. 45 6. 45
HEW'IZ?B‘&@EEE‘J%H&\] KITLER Asp 1.78 1.81 2.04 3.02
TR e 5 o 5 X L 493 3 X A A R A R Pro 0. 62 0. 65 0.69 0.79
WSRO RIE 1, X T HEEEF Bs S B Tyr 0. 60 0.61 0. 65 0.71
BAES AR RmMEETEERE LA E’E%iiﬁﬁsz‘% 8. 95 9. 61 10. 52 17.10
5O R T IR A 98 4 e B 45 14 10 L AEMEE TAA 18. 26 19. 52 20. 63 29. 37
EFB PR ME R, NS
B FELF(P<<0.05), BB RN EFEMER 2. 0%, ,
LA T %ot R T fsk PP o A B R B 05 ME AR B 321U/ g pro, XFF 400 S
Wik B Z 1 L W RISk A Vi A 8 0, o R T R o T mO.5%NaCl
s 300 [011.0%NaCl
BRRMA TREBE. ;&0 250 | [32.0%NaCl
5 4k e 5 0 5 X L 44 T8 TR A 0 > 200¢ bl
e 1, TR IR RS R R T B F R AL <000
oy 352 ot 0T I P U e R R B Y M, T ELRE I ARRL HP 3R B I s0f
fnE w3, HEF A M B3 A (P<<0.05), Al ik 0 "
(T R 2. 0% 5, FL4A 6 R I e A e 4 G 05 Shitp uluredin  Steimpenires
BB 321U/ g pro. X W KFEIE RS, BEE SRR B VR A . g;i;‘;;ﬂa;w;‘;:;;
B, X uF AT R A AR B ER B A T RE B 5 6 1
2.5 4o n £k X X MR R 4 35 X SR KUK B B2 1A Fig.1 The effects of different levels of dietary salt

6 7R 58 L 44 58 X BT ARDRL m R ik Xk B RUBR B BRCE A

on activity AKP of hepatopancres for L. wannamei

cultured in seawater and low salinity water
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Table 6 Results of sensory analysis of L. wvannamei fed on diets containing different levels of dietary salt

5 & ¥ Color IR % Sense Bk % Taste 4 4 Texture

1]

Group Uil 4 4,74 BTk Rk FR R At B wE
Brightness Hue Fragrance Flavor Off—flavor Savor Taste Elasticity = Tenderness

A0,.5%NaCl 5.7%0. 8 5.540. 42 3.540. 22 4,5+0. 42 7.00.9b 4,740, 82 6.0£0. 42 5.5%0. 52 6. 60,5
B 1. 0% NaCl 5.8%+0. 32 5.6+0. 32 4,040, 5 4,840, 5% 7.24+1. 2% 5,240, 5 6.0+0. 52 5.940. 62 6.91+0.7°
C 2. 0% NaCl 5.940. 42 5.6+0.22 4,1+0.5° 6.240.6° 7.140. 5 7.240. 6¢ 6.0£0,5* 6.910. 30 7.340. 2%
D ¥f B8 Control 5.7%40, 22 5.540,12 3.44+0.2* 4.0+0.2a%> 3.9%1, 52 4.540, 2% 6.0£0. 62 5.5%0, 72 6.8%10, 3
TR EFF AR ERRREREE (P<0.05)
3 it

Zaugg %5 (1969) #HBHERFMELA LML A (DB ME O QBB K EEIEIBRY K.
HEBR AR R RmEx K ERHEM . ALK R IRE IR M B A RS (Gatlin et al.
1992 ; Fontainhas-Fermandes et al. 2000;Nandeesha et al. 2000;Eroldogan 2003), H4th — 3R 18 NIA K
BERHBAMAERK, Zaugg FQ96) AR BEALAFBPRM LISXMBTNERKERERRER "%,
Nandeesha % (2000) FEIR KSR 1. 5 M B R ERBAMER XS REENETZH .
Smith £ (1989) R E A4 FIRK 1 1 AL R B E R A28 I b 1A R s Wi oo 7 8 45, X S RBH %, JLF
PR I ER R B st gk . B, WK £ FT DUFI R SR AR D SR MRS T RO SR IR, AR 1k 3k B MK NTHE
WROK P SR O 5 B 41 8 4 S DR R RN 220 B 3 3R A8 5 AR IR AT LS5 R, 5 LRI Rt E R AR R
WHERSE (Gatlin ezal.  1992), F—NRBH FEELE R 5 BK P I, FARBEBRAM AN LERERED
£ 40 B AR R AN BB SRS MR IR 008 K AT TR AR R VR N 2 %6 i gk U R RE R B B

HEXNLBENIFE RO ERE T HE  2004; KFH 2002; EXNBE 2005, XFEES5S
BEMATEX, AESEBNEEEZEFERAPENIFERDA, BAEEFSIFRT , X IRL 00 3%
EhBEAE BB, ¥ BB B R 1T R, X IR B E AR R 8 A, 3 2T HAMT R BE B, Ak K A3t
AT BRFER R RS . Dalla (1986) RyR 445 (2002) 48 A 15 7E Kb B /K S AR IS AR RE B 5  RE L R
R, A K BBEHEE. FRUERBEREIRAERM LA, KPS Bl e SRR 1H{E
AR, RA B RERGRER B . AR 5 7E FLGYEE X HR DR s i EE , RER R F2 B 32 5 MR SR R B X I A9
Fr PR R PRI IR R 40, T L BRI Bt L Xt HE AR 8 3 R 5 T 6 T 9 K SR B A FLR X A L 4R R P B A E
BT R 3of 5 B 4 R 34K 38 BRI AL RIS R BV R . X W BB A MK AR B IR L T X A8 o B U R R Y
O TRATEEERANHBIMIENEE  ATERMEREN LT, NTH#E LA ESTIFM A KRB UR
&,

Y W9 INEEF B RN IELBEHEITIR, R MBS UL EY 31 85, B
B E R 8 RE BN ERELZWAYN A RS B BERYWHIE LB EE. EREH
MAKELET . WERZEFESHENWENBEERANA LXHBEHEES 2000, FEENETFEBY
PSRRI HIR, AR RE, B FHEREFEAR, FRXBNERERERS, AP HRNAR LA K,
LA Sk T 15 RO 8 44 0 B U5 1k 29 e 3 PR 4R 7 (I8 1, P<<0. 05); 3 T K FRFE R 5, BRI Eh 20 MR T i i
BEBR B A 15 (B 1, P<<0.05), WIAER @ FEMBIN, B 7 JLANESTIF A BRE  RAE W T BB R
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BT

FARERELY FEAREETRE R I ER o, BEE S350 b 67 & FLAA I X AR AR OK 43 B8 BT A 38 B AR 11
Rad, SRR IR R B E A 2. 00 RE, HFpROK S B AR T M (P<T0. 05) . XA BER ANANEE 2. 020 BT, 4R (K
BAL ILHABE L, N3 BOT AR — 30k, FR, FREEKE PR, M P 7 Z R = — 3K 4
SRARUEAAR B 125 Fs 19 F 5 , R T A4 P9 IR 7K o0 5 BE ARG s A ZEAR R R85 AP, Xof AF 0 b 00 WR WL B2 5 B9 7K 43 R 3
RLAM B K AR IR, G R AR E RS . AR RS A, R A 550 £ 59 LB s , FL B X oF
MEEARAM MBS IR T Y ER TN RMER 2. 0NN, MAEOREEFS THMA
(P<C0.05) X AT BRI R BEE R P ER AR N B B3 I, X IF A TR B &R I B A R, SR B 5
REBEMAERGED,

B OUFQCOOOENT T AR ENNEXMIFANEERS R, FAEERESEMEE EF 2R mMES,
HPHER NER AR XINLE4R AERNLERBEHRE LA MR EH M. FRABREREN, EEH
BRI, AR BN EAER P LT EER FLFTEERAFELAERAE MBS,
DLREERTHEREHBERR, FLFEERTH AR . NERTA EIRE 2 & 0K & 20 K iE &%
KR H R PR ARy 2. 0o, HE R N EARME AR F 28 IR E R REE N 0, BE WM 24t &
P LH X R T I IR VR B8 R AR T A . X T RE R X AR A ARDRL SR AR X £ i 2, ST S MR
] DA Ao 0 6 2 9 5 1R TS A0 TE AL S A T ORE MLAM R 3R B FR R B AL, KR R SR AR B D 2. 000 B, X AR
AR R BRAMN EEMERATEEE, MEFIHBESHEIDUNHER AERMEEARERBYE
B, TG X ER R B H 2R N B R AR ERRE KIE B 0, th T F BB ML, B BRI 58 R 500 4R
B USRS AR

R4 A B 1Y 45 3R » B B U5 00 B A 3800 AR R 28 L 48 8 X ME B AP R30I R 3R R AR AR R AR, LA A
AERLBREREERG EERR, ETRXREA TR E. REENEHSPENTMERETRELE 28
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