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Tab.1 Feed feeding history and feed ingredient list

AR KRB Tl 4 B T RHR I3 3T PRIEE
Growing days/d Feed name Guaranteed value of feed composition analysis/ %
0~5 0K _
5 .25 926 FURHRIC A3 1RSI MR HIEA B =41, ML4E<5.0, HKIF<16.0, KRN =4
G6210X1 51.0~4.0, B@=1.0, HiEmR=2.2, Ko<I1
2635 A XN & L 1 WU =41, REFE<5.0, HURAP<15.0, HUIET=6
G6210X1 B51.0~4.0, MBE=1.0, A =22, kir<I12
36 ~ 50 9 9% ORI 43 e 140k, HIE =41, HILF4E<5.0, MK <15.0, HIIEH; =6
G6210X1 51.0~4.0, Q=1.0, HiE@m=2.2, Kio<I12
50 > )5 19 92 A X IR BE A 1D} 2401 A50RE HIE AR =42, ML 4E<5.0, HIK/><15.0, KGN =6
" G6210X1 HE<3.0, MiE=1.0, HEm=2.3, Kir<12

SR, 3—6 A o KHRFRGE I (], B4 O 3
VE RIS R H I 4 H7T H 4 H27
H.SH 11 HAIS H 31 B XWX IR A R %L
TRk ek 40 d.(1.53 £0.08) g,60 d.
(2.71 £0.31)g,74 d.(7.58 £0.26) g 194 d.
(7.73 +4.32) g, 7—9 A NE& KIRFEFH], HL S
FUEAE R RIS R H A58 7 H 29 H .8
H19H .9 H8 HUK9 H 23 H , HX R [ XT IR
AR R BA TR 40 d(2.19 £1.86) g,
60 d.(2.85+1.26)g,80 d.(6.92 +2.98)¢ F195
d.(8.02 +1.88)g, BIRMIEFFEHLREE 3 Ik
RISERE MR FREA G 100 LA EE X o, A g atis iz
PR TV IR R AR R K o3 Ja , D e AR i, B 5
R 25Uk R DL SR 7, AR AS T - 20 C
UKFER URORAE , S AT B B i
1.2 ZWAHZ*
12,1 EFREE ik

KA LR R AR D AR K 43 1 B 43 0l
Fie 18 GB/T 5009. 3—2016 £ i 17K 43 I 2 )
GB/T 5009. 5—2016 £ i 25 1 5T (190 7 )
GB/T 5009. 6—2016 £ i rh AS 7 (N 52 ) #1 GB/
T 5009. 4—2016 £ i H IR 53 (I ) 2647

K Bk R 1 I S 44 B GB/'T 5009. 124—
2016 & il P 2 EE IR B I 5 ) #E47. A —20 C oK
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A saa Y SEEAE G T P AP SRR hE
mg/g N;AA pao/wio) N FAO/WHO F5 LT [A]
PP FERR &, mg/ g NAA ) ARG 3R 8 B
[F) PP HE IR 5 5, mg/g Nyn Jy LU b 75 R HE IR
MBGA B C oo T N SEE R 5T 2 T R
i, mg/g NsAp, By, Crpy oo S, WV EE
FI T 2015 B R 1% i, mg/g N,
1.3 HiEshiE

SCIG P B3R d F SPSS Statistics 19. 0 2% {4
PEFT o34, P <0.05 LR EFBE

2SR5

2.1 —EFRRS

A 2 Al KSR AE AT, FLAA i X AR
K E 40.60.74 [ 94 d B, LA PR S
4351k 23.85% 23.74% 22. 81% F120.03% , #l
Ne W & & 48 5k 1. 10% . 0. 41% . 0.51% Al
0.66% , fLJK 7 & & 43 5l R 1. 50% . 2.00% .
1.49% F1 1. 73% ; 5 RFFFAM AT, NG X iR
A% 40 .60 .80 F1195 d B, LA HOML AR 14 &
A3k 23.10% 21.71% 20.78% F1120. 07% , #l
B &5 4y 5k 0. 72% 0. 51% . 0. 62% Fil
0.47% , WL K 5 & &4 9k 1. 57% . 1.63% |
1.54% F11.46% . KM 5 58 F1 #5 K 5256 NLAA I
X MR AE AR AR A B BOMLER 1 HLIR 7 BORL K 4y
R R EEER,

F2 KMMBRFEEXTALARNBARDEKNRMAR—REFRITHER( %IRE)

Tab.2 Common nutrient composition in muscles of greenhouse cultured and

outdoor cultured Litopenaeus vannamei in different growth stages( % ,fresh weight)

TR AR KA HIEH HLUIE MUK 5>
Cultivation mode Growing days/d Crude protein Crude fat Crude ash
40 23.85 +1.63" 1.10 £0.02° 1.50 +0.03*
N E T 60 23.74 +1.60° 0.41 £0.03" 2.00 +£0.01°
Greenhouse culture 74 22.81 +4.58" 0.51 +0.01* 1.49 £0.00°
94 20.03 +3.73¢ 0.66 £0.02* 1.73 £0.02°
40 23.10 £3.20° 0.72 £0.04* 1.57 £0.01°
TRFH 60 21.71 £1.62* 0.51 £0.02* 1.63 £0.02°
Outdoor culture 80 20.78 +1.05* 0.62 £0.03* 1.54 +0.02°
95 20.07 +1.00" 0.47 £0.01* 1.46 £0.04°
TE G —FUARL I (RS A AR R/ NS TR R 2 (R 22 5 8 3% (P > 0. 05)
Notes: Mean values withina column at similar time were not significantly different at P >0.05
2.2 AR HRERRERRYAH M PRGN H 20 RHAR IR , —+—kefR (C21:0) R

S R ARG H 22 BRI IR (2 3) , KR
BEL 1) FLAPEE G IR UL PRI B R R b A A HR -8, 11
TSRS R (€203, cis-8, 11, 14) | i 55 K
FEFA NI AAE I H5-6,9 , 12+ /\ Bl = Jis i ( C18 ;
3,cis-6,9,12)
MR FEFE 9 FL 48 5 % R 78 A= K 40,60 F1
94 d (i ILP ORI T 21 R IR, 7 H AR K
74 d (LA PRI T 20 B I IR, 6,9, 12-
T\ =R (C18:3, ¢is-6,9,12) ARPLA I H
8 R ITFE I FLGEE X IR AE AR K 60,8095 d 1y
LR I 21 B 17 R, 76 FLAE K 40 d L

BRI i

FERRLFNRR DT BR H , AR R 121 S M 0 8 K 5
B FLAEE X R AL PR 19 = 2 14, 5 14093 o g
iR b B 21, 45% ~23. 17% #117. 75% ~
20.99% TEAELFN R TR v, IS RN &% K 5 5 1Y
FLGIEXT IR EPA & it fe ey, 430 i Bg i R
MR 12.62% ~18.17% i1 13.43% ~16.62%
T I 5 45 S 1) D R AT fig 55 0 R B ) A ek
FHIG . FLAEXTER R N ASEE A B & i EPA, 75 22
Y VR A REAE R N LR R Ok, L
YR EE U 32 DA AR MR ) ARk k£, el L N A )
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HR] RE B A B R I EPA (A5 FLYA X R AL
A AR iR T EPA & s
RMIFREE AT FLA 36 X8 R 75 H A I A=
B B i) 22 AN R TR . 5 AR T 8% K AR 4, 1 4]
BB JRIEEE TR AT S 00T, 2%
JEOA IR IR PRI e A B R 25 S B BOA T KR 2
Ho BERIFRFAMATT PLYA X IR AR I 78 82 KT
WIS, 5 2 B IR KA, IR L 5 K
S5, XN ER R RO MR R 22 A 3 B T i B
W) AL SR /N Bl iy R 2, 2T
T A SRR R IER R E 2R KSR
(1055 G A 45 AR AT R, X I Ak 42 £ 450 T 1 )
b, FAb B £ PR AR X 8 A TR, 7 K IR AR AR

NP N R AR L E N B N (R
REWTIR , HAT 5 0 B SR L
2.3 IEBARSEFHRRITEN
2.3.1 FIEBRA I

2% 4 W1 RO S i R 57 5 ML 4l v X6 B L
PR PR ARSI H 17 e 7K A 2 2 TR (0 2 R R A
W) H PR 7 AR T A IER 2 BT
IR 8 Fh R 75 2 LR ; K7 FE 40 .60 74
F194 d I FLAAE XTI LA H A 2 R R A 7
o 21.01.19.69 22.60 Fl35.64 /100 g; B RF
5 40 .60 .80 1 95 d [N 43 B 32.07.33. 60,
33.55f0137.35 ¢/100 g,

£33 TREKMBEAMFREMBERFENNENTIABHRERESE

Tab.3 The composition and content of fatty acids in the muscles of greenhouse cultured and

outdoor cultured Litopenaeus vannamei in different growth stages %
PN B
= 7
HEHH@% Greenhouse culture
Fatty acid
40 d 60 d 74 d 94 d
N 5 R C14.0 0.65 +0.07 0.95+0.33 0.49 +0.09 0.58 +0.26

+1ikEz C15:0
FRAHR C16:0
TSR IR Tl =g C16:1, ¢is9
T-Eig C17:0
fififig R C18:0
-\ d B H Il = fE C18: 1T, trans-9
b\ M R H- il =K C18:1,cis-9
+ /B AR I =G C18:2, cis2,12
FELER €200
T\ =R H Il =g C18:3,¢is-6,9,12
R R = ER €201, cis-11
W RRIR H i =1 C18:3,¢is9,12,15
At C21:0
TR IREFE RS €202, cis-11,14
TR R €22:0
TR =R = AR €20.3,cis-8,11,14
TR EISER R €203, cis-11,14,17
TR PUSTR F g €20 14, cis-5,8,11,14
o ugmR C24:0
TR SR H O =S (EPA) €205, cis-5,8,11,14,17
WS ER H I =15 (DHA ) €226, cis4,7,10,13 11+
TN TR i (SSFA) Total saturated fatty acids
ANFNE R & (SUFA) Total unsaturated fatty acids
PR RS B R B (SMUFA) Total mono-unsaturated fatty acids
Z A ANNG iR i (SPUFA) Total poly-unsaturated fatty acids

0.58 +0.03 0.76 +0.13 0.56 +0.01 0.70 £0. 18
21.86 £0.97 22.12+1.79 23.17+£0.97  21.45+0.05
4.44+1.99 4.59+1.78 4.49 +0.17 5.07+1.10
1.11 £0.11 1.42 £0.28 1.26 £0.15 1.50 £0.29
9.06 +0.21 10.94 +0.29 9.69+£0.29  10.05 +0.08
7.27+1.19 7.55+1.75 8.48 +0.34 7.86 £0.33
7.69 £1.34 8.07 =1.66 8.18 +0.36 7.98 £0.08
9.01 +1.39 9.78 £3.38  13.93+0.02 11.73 +£0.08
0.56 +£0.06 0.67 £0.02 0.59 £0.08 0.69 £0.20
0.17 £0.09 0.28 £0.15 - 0.14 £0.10
0.48 £0.05 0.66 +0.04 0.52 +0.01 0.65 +0.09
3.54 +£0.05 2.89 +0.69 3.40 £0.08 3.26 £0.27
0.11 £0.07 0.17 £0.01 0.18 £0.12 0.18 £0.05
0.71 £0.07 0.75+0.18 0.91 £0.05 0.74 £0.13
0.74 £0.08 1.15+0.18 0.75+0.03 0.86 +0.10
0.49 £0.04 1.21 £0.16 0.84 +£0.06 1.16 £0.39
3.18£0.48 5.00 £0.74 3.27+£0.01 3.68 £0.25
0.97 £0.09 0.82 +0.07 0.84 +0.05 0.83 +0.01

18.17+1.24 15.85+0.39 18.17+£0.10 12.62 +1.34
9.30 £0.53 8.28 +2.17 9.94 +£0.60 8.50 £0.71
35.63 £1.69" 39.03 +£3.10" 37.53 £1.79" 36.84 +1.22*"
64.46 £8.75" 60.97 +13.09" 62.47 £3.59" 63.16 +4.87"
19.89 £4.36" 20.89 +5.23" 21.67 +0.88" 21.56 +1.60"
44.57 +4.39" 40.08 +7.86" 40.80 +2.71" 41.60 +3.27"
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%43
N & RIRIH
EEHB@& Outdoor culture
Fatty acid
40 d 60 d 80 d 95 d

A SRR C14.0 0.73 +0.27 0.69 +0.15 0.41 +£0.08 0.47 £0.09
+ R C15.0 0.47 £0.09 0.58 £0.10 0.47 £0.07 0.50 +0.06

FRAHR C16:0
TISHRIGER Hth =g C16:1,cis9
Tt kifk C17:0
fififjR 1% C18:0
|\ B AR H-3 =5 C18:1T, trans-9
T\ IR H i =R C18:1,cis9
/B — R H Il = C18.2,cis-2,12
AR €200
+ B =R H =8 C18.3,¢is6,9,12
TR ER H i =K €201, cis-11
R H I =g €183, ¢is9,12,15
kiR C21:0
TR IEER S €202, cis-11,14
TR R €220
TR EMSIRH I =g €203, cis-8,11,14
TR EIFIR P EE €203, cis-11,14,17
R DU R g 2014, cis-5,8,11,14
Z A DURRARER C24:0
BRI H i =18 (EPA) €205, ¢is-5,8,11,14,17
T RN IEER i =TS (DHA) €226, ¢is4,7,10,13,11 -+
TR TR it (SSFA) Total saturated fatty acids
A FG T2 B (SUFA) Total unsaturated fatty acids
B ARG R A i (SMUFA) Total mono-unsaturated fatty acids
Z A ANNG iR i (SPUFA) Total poly-unsaturated fatty acids

18.13 £3.85  20.99 +2.61 18.52+1.75 17.75+0.34

2.64£1.39  3.32+£1.47 1.37 £0.21 1.83+0.30
1.39 £0.02 1.20 £0.12 1.38 £0.31 1.36 £+0.24
9.51+0.38  9.74+1.49 11.33+1.20 11.89+0.58
7.37 +1.09 8.09 £0.79 8.90£0.24  9.07 +0.18
4.88+2.13  4.55+2.42  7.34x2.64  7.68+2.63
10.35£1.60 13.77+2.95 14.55+1.48 14.91 £0.53
0.63+0.07  0.53+0.15 0.70 +0.11 0.67 +0.04
0.48+0.06  0.56+0.10  0.58+£0.14  0.66 +0.08
2.02+0.19  2.10+0.69 1.80£0.46  2.25+0.57

- 0.13+0.06  0.18+0.08  0.17 £0.02
0.46 £0.04  0.81+0.18  0.95+0.23 1.04 £0.11
0.74 £0.18  0.54 £0.23 0.86 +0.21 0.82 +0.08
0.26+0.04  0.21+0.10  0.37£0.24  0.22+0.13
1.17 £0.01 0.56 +0.39 1.06 +0.18  0.59 +0.15
4.78+£0.12  3.97+0.44  3.24x1.12  4.13+0.41
0.71 £0.01 0.88 +0.11 0.78 +0.03 0.74 +0.03
13.43£0.06 16.62+1.73 14.14+1.10 13.68 £0.55
6.95+0.04 10.22+0.98 11.15+1.07  10.00 +0.79
32.31 +4.87% 35.26 £5.03" 34.65 +3.85" 34.37 +1.47°
67.69 +6.77° 64.74 £12.24" 65.35+9.18" 65.63 +6.43"
15.37 £4.66° 16.52 £4.77* 18.19 £3.22* 19.24 +3.19*
52.32£2. 11" 48.22+7.47" 47.16 +5.96" 46.39 £2.94"

T B — AT AR I 6 (bR A AR ()L AR 5 Bl A B (B 2 [ 22 5 A J. 35 (P > 0..05)

Notes: Values with the same letters at similar time are not significantly different at P >0.05

HIE A A B B R0 5 4 8 K 77 G ML 40
XU P JUL PR B R R 4 ol — B0, S DA AR R % o e
1o, HUOh K114 S R RS 2R, T i 24 IR 7% =
Heflo 7E 40,60 d DL K f5 5 RS, R 77 78 L
YR X HR L PR H 0 R 2 (SAA) (T (3
TR G (SEAA) PO AR S & (SHEAA) |
fef IR 2 LR A i (SDAA) DL AR b7 R FE IR A it
(INEAA) B T 88 KRG, KM F7 58 X IR 7R A=
140 .60 .74 V) J 94 d B} b T A IERR i S FE IR
(4 e A5 43 3 R 29. 36% . 30.71% . 33. 28% Fil
32.91% , Wbty W R 5 A 2 F5 2 SE TR 1 LA 43
4 50.04% 55.63% .63.14% F1 60. 56% ; #& K
FRFARTURFEAE K 40 .60 .80 LA J% 95 d B by 2 Kk
PR 7 S B BR 1Y LU AR 43 3 2 34.70% (33. 69%
32.93% | 34.11% , W5 A KR 5 AE Wb 75 L 1R
() HE B 4 51l 64, 44% 63, 12% . 62. 66% .
66.76% .

PRI 3T 114 FLAH T8 X6 0T JUL P A R A
W A HE TR 1 LA e i R B 35 1R S 3 B R

AR SR 2 T 3 7 R 35 5% I 40 .60
74 d FFERFFFEATEF 40 .60 80 d Hif , KA SR A AT
WRALA A Lk & B 35 8 I T 88 KR4, e
WCHR R (BRI 758 94 d, 88 KI5 95 d) , 45 i
(A O 2
2.3.2 BB

PR SL R VY 4 AAS PEMFRAE, B35 5 AT
S KA TR ) FLA X IR A A K 40 d IS
— SR ) S e I A 2R, B PR S R
SR 5 T A AR AR KB B3R — BR i & R hy 55
SR, 5 B ] S L R Ry 75 24 IR 7R R IR A AR 2
T Y FLA R R TE FL AR K 95 d I R 25— BRI 4
BET Ry 5 R S 5 e, 5 — PR 2 i 1 O e
R + AR A A K B BEAS — PR & R R
NSt IR A IR BRI R . R KR
FARET I ML R IRAE AR K 40 .60 d D) M
Ja ORI A BEFR T4 AAS #F i T KM 95 78 1Y
FLEARERTHR
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Tab.4 Amino acid composition and content in the muscles of greenhouse cultured and outdoor
cultured Litopenaeus vannamei in different growth stages (fresh weight) 2/100g
%5% . # Tk Cr«tcﬁﬁf ?ihum Ofimaiﬁffﬁum
Classification Name
40 d 60 d 74 d 94 d 40 d 60 d 80 d 95 d
F &R (Thr) 0.79£0.09 0.61 +0.09 0.68 +0.12 1.25+0.16 1.11+0.04 1.11+0.11 0.97+0.09 0.93+0.18
) Wi R (Val) 0.77 £0.08 0.62+0.07 0.77+0.13 1.12£0.15 1.04+0.06 1.04+0.05 1.0120.09 1.24+0.15
Wit AR R (Met) 0.55+0.15 0.57 +0.08 0.58 +0.09 0.83+0.06 0.87 +0.08 0.910.02 0.8420.08 1.04=0.31
Essential Beesiig(lle)  0.57£0.07 0.43+0.08 0.55+0.15 0.84=0.14 0.86+0.09 0.83+0.05 0.74+0.08 0.95=0.13
P ZHER(Lew)  1.69£0.37 1.68+0.15 1.92:0.23 2.94+0.30 2.70+0.13 2.82%0.13 2.76+0.09 3.150.29
SEER (Phe)  1.13£0.08 1.00+0.06 1.15£0.09 1.7820.14 1.7020.12 1.65+0.07 1.63=0.04 1.99 £0.22
iR (Lys) 0.66+0.88 1.22+0.69 1.86+0.65 2.97+0.28 2.85+0.15 2.97+0.11 3.100.23 3.4520.32
+M?§’fm%lﬁa %M (His ) 0.82+0.04 0.81+0.06 0.87+0.18 0.98+0.41 1.01+0.02 1.10+0.06 1.25+0.13 1.24+0.06
5;:::::;321 KRR (Arg) 1.70 £0.43 1.9920.16 2.2920.29 3.55x0.32 2.66=0.13 3.41x0.08 3.60+0.37 4.29 £0.39
BEE(Glu) 3.86+0.27 3.55+0.34 4.02+0.50 6.08+0.63 5.92+0.31 5.80+0.17 5.95+0.21 6.67 =0.54
HE M (Gly) 2.06+0.16 2.01+0.20 1.52+0.12 2.92+0.26 2.69+0.15 2.94+0.28 2.71+0.52 2.71+0.14
o THER(Al) 1.41£0.16 1.23+0.17 1.48+0.10 2.63+0.48 2.24+0.14 2.16+0.38 1.83+0.11 1.99+0.14
jifﬂfiﬁ% KITRE B (Asp)  2.80+0.11 2.52+0.17 2.91+0.30 4.19+0.32 3.67+0.12 3.91+0.10 4.120.14 4.2320.62
amico acids 2451 (Ser) 1.20 £0.08 1.07 £0.07 1.20+0.07 1.79+0.14 1.69+0.05 1.64+0.11 1.60+0.06 1.64+0.13
I (Pro) 0.90+0.16 0.52+0.08 0.65+0.04 1.54+0.28 0.88+0.11 1.09+0.25 1.18+0.29 1.61+0.55
Jbe 4 ( Cys) 0.06£0.03 0.05+0.02 0.05+0.01 0.13+0.03 0.12+0.02 0.16+0.03 0.13+0.04 0.17 £0.02
W 58 (Tyr) 0.05+0.00 0.07 +0.02 0.08+0.03 0.09+0.01 0.06+0.00 0.07+0.01 0.110.03 0.07 +0.02
SAA 21.01% 19.692 22.60° 35. 642 32.07b 33.60" 33.55b 37.350
SEAA 6.17% 6. 13 7.52% 11.732 11.13b 11.32b 11.05"> 12.74%
SHEAA 2.528 2.81@ 3.16° 4.542 3.67¢ 4.51b 4.852 5.53¢
SDAA 11.312 10.382 11.16% 17.692 16.28b 16.53b 16.36> 17.66%
SNEAA 12.33% 11.022 11.912 19.372 17.17> 17.76" 17. 64> 19. 022
SEAA/SAA/% 29.36° 30.71° 33.28¢ 32,912 34.70b 33.69° 32.93¢ 34,110
SEAA/SNEAA/% 50. 04* 55.63% 63. 142 60. 56° 64. 44> 63.720 62.66% 66.76"
TE A — AT AR I RS AR A A NG A BB 2 R 25 AR 2% (P >0.05)
Notes: Mean values with the same letters at similar time were not significantly different at P >0. 05
x5 AEEKMEAMFAEMNBERFAENNETIRALA @ EIEBRARIEN
Tab.5 Composition and evaluation of essential amino acids in the muscles of greenhouse cultured and
outdoor cultured Lifopenaeus vannamei in different growth stages
ARV 53 AAS
R ol RN + T SR
Jemput fﬁiﬂ? FER MR BAR AR SR Ry %iﬁit;ﬁ%m
mode time/d Threonine Valine Lysine Leucine Isoleucine Pheny]ala'nme + methionine
('Thr) (Val) (Lys ) (Leu) (Tle) tyrosine Cys + Met)
(Phe + Tyr) (Cys + Met
40 0.44 £0.05 0.50+0.05 0.28 +0.03 0.54+0.12 0.32+0.04 0.48 £0.04 0.39 +0.12
Fj:mi%ﬁ 60 0.34+£0.05 0.40+0.05 0.50+0.08 0.53+0.05 0.24+0.04 0.42 +0.03 0.40 £0.06
’rjziu‘r'zse 74 0.38+0.07 0.49+0.08 0.770.11 0.61+0.10 0.31+0.08  0.49 +0.03 0.40 +0.06
94 0.70£0.09 0.72+0.10 1.22+0.09 0.94 +0.13 0.47 +0.08 0.75 £0.06 0.61 +0.03
= ) 40 0.62+0.02 0.66+0.04 1.17+0.06 0.86+0.04 0.48 +0.05 0.75 £0.06 0.63 +0.05
&zﬁfﬁ 60 0.62+£0.06 0.67+0.03 1.22+0.04 0.90+0.04 0.46 £0.03 0.73 £0.04 0.68 +0.02
Czit;;: 80 0.54+0.05 0.65+0.06 1.28+0.09 0.88+0.03 0.41+0.04  0.74=0.03 0.62 +0.06
95 0.52+0.10 0.79+0.10 1.42+0.13 1.00+0.09 0.53 +0.07 0.87 £0.09 0.77 +0.20
1b2EPE5 CS
k- Sl Kﬁ‘j‘ﬁgﬁ + NASTIT TR
i i EM AR BEM EER SRR mEm Ol TR g
mode time/d Threonine Valine Lysine Leucine Isoleucine  Phenylalanine + methionine e A
('Thr) (Val) (Lys ) (Leu) (Tle) tyrosine (Cys + Met) EAAI
(Phe + Tyr) ys + e
. 40 0.383+0.04 0.31+0.03 0.16+0.21 0.47+0.10 0.28 +0.04 0.35+0.03 0.31 £0.09 30.90
(?;TE?EZ?C 60 0.29£0.04 0.25+0.03 0.29+0.05 0.46+0.04 0.21 £0.04 0.31 £0.02 0.32 £0.05 29.65
culture 74 0.33+£0.06 0.31 £0.05 0.44+0.15 0.53+0.06 0.27+£0.07 0.36 £0.02 0.32 £0.05 35.72
9% 0.60+£0.08 0.46+0.06 0.70+0.07 0.81 +£0.08 0.41 +£0.07 0.55+0.04 0.49 £0.03 56.01
- ) 40 0.54+£0.02 0.42+0.02 0.68+0.04 0.75+0.03 0.42+0.04 0.54 £0.04 0.51 £0.04 53.99
E?)%j%yﬁ 60 0.53+£0.05 0.42+0.02 0.70+0.03 0.78 +0.04 0.40+0.03 0.53 +0.03 0.55+0.02 54.44
CELU‘;‘: 80 0.47£0.04 0.41+0.04 0.74+0.05 0.760.03 0.36+0.04  0.54+0.02  0.49+0.05  52.03
95 0.45+0.09 0.50+0.06 0.82+0.08 0..87+0.08 0.46+0.06 0.64 £0.07 0.61 £0.16 60.25
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Tab.6 Main comparison of nutritional components of greenhouse cultured and outdoor cultured

Litopenaeus vannamei and other studies( % fresh weight )

FE i HEH AR AR5
Sample Crude protein Crude fat Crude ash

?ﬁ/k?%ﬂﬂ?m,ﬁfﬂ‘ﬂﬁ[si Freshwater cultured Litopenaeus vannamei 20.97 0.69 0.43
R 66 A L4 e o e 4 Cage cultured Litopenaeus vannamei 21.56 1.33 1.36
ﬂé?\]{,ﬁ::%‘fﬂﬂﬂ 10] Litopenaeus vannamei 22.37 0.90 1.66
BRI Macrobrachium rosenbergii 17.42 ~18. 14 1.01 ~2.47 1.19~1.28
HUFE T R Chaohu Exopalaemon modestus 18. 34 1.87 1.12
7 RJEEEURT) Cambarus clarkii 17.03 1.69 1.21
MR Hﬂz[ 41" Parribacusant arctcus 15.52 1.85 2.32

SpIs ARZLNES RN
AR BT SRR ) ) 20.03~23.85  0.41~1.10 1.49 ~2.00
This experiment-greenhouse cultured Litopenaeus vannamei

R AR T S A
AR KIS AR 20.07 ~23.10 0.47 ~0.72 1.46 ~1.63

This experiment-outdoor cultured Litopenaeus vannamei

3.2 AAYAERERARFIESELLE
KIRFEFEALT LT R4 4K 40 .60 74
94 d D M@ R FRFHABL T FLAN I X IR A K 40
60.80.95 d AR (UFA) & FH,
a0 5 g W R B & 1 64.46% | 60. 97% |
62.47% 63.16% 1 67.69% 64.74% 65.35% .
65.63% , Hrr Z A g IR (PUFA) (5 i i 2
M) 44. 57% (40. 08% 40.80% .41. 60% F
52.32% 48.22% A7.16% 46.39% , & F H A%}
IR (27.36% )" H AT IF (30.49% ) " Figg 2

IO (35, 35% ) 17 o S o A 0 R LA R A
ML L7 1k 0 I A G A 2R K o 77 10 o A
RO T B 09 22 AN R 7 R ( PUFA) B H.
A W SRR IS 0L A B ot e oh g . i
TG IR FF , Wik 27 5t 2 2 A9 FL b 35 6 0 i i
R LURE R R o 25, b il 1R AE 5 41 L g, i R
[P, LA S 36 v 54 P4 5 0 RELG Ji7 5 Ht
B, AL g B [ A7) 5 A i R g R o
P EPA | F il 2 LA B DHA Sy 3, o EPA i
DHA J& N\ f 06 75 i 5 R, LA AR 388 14 A 27
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Comparison of nutritional component of greenhouse cultured and outdoor
cultured Litopenaeus vannamei in different growth stages

WU Dan', JIANG Min'*, WU Hao>’, DAI Xilin>’, YU Miaomiao', JIN Ruochen', SUN Shiyu', WANG
Xuna', YAO Dan'
(1. College of Marine Ecology and Environment, Shanghai Ocean University, Shanghai ~ 201306, China; 2. Shanghai

Aquaculture Engineering Research Center , Shanghai Ocean University , Shanghai 201306, China ; 3. College of Fisheries and Life
Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The composition and contents of hydrolytic amino acids and fatty acids of greenhouse cultured (40,
60, 74, 94 d) and outdoor cultured (40,60,80,95 d) Litopenaeus vannamei were analyzed during similar
erowth phases and the nutritional values were assessed. The results showed that: (1) Under the greenhouse
culture and outdoor culture mode, the contents of crude protein, crude fat and ash in shrimp muscles showed
no obvious difference among Litopenaeus vannamei in similar growth phases. (2) Under the greenhouse culture
mode , the unsaturated fatty acids of Litopenaeus vannamei at 40, 60, 74 and 94 d accounted for 64. 46% ,
60.97% , 62.47% and 63.16% of the total fatty acid content, respectively. Under the outdoor culture mode,
the unsaturated fatty acid contents of Litopenaeus vannamei at 40, 60, 80 and 95 d accounted for 67.69% ,
64.74% , 65.35% and 65.63% of the total fatty acid content, respectively. The muscles of Litopenaeus
vannamel were rich in unsaturated fatty acids under the two cultivation modes, and the polyunsaturated fatty
acids of Litopenaeus vannamei in the similar growth stage under the greenhouse cultivation mode were
significantly lower than that in the outdoor cultivation mode. (3)The amino acids composition in greenhouse
cultured and outdoor cultured Litopenaeus vannamei in similar growth stages were consistent, which contained
17 kinds of amino acids. When Litopenaeus vannamet grew to 40 d, 60 d, 80 d and 95 d in the greenhouse
culture mode ,>EAA/3 AA ratios were 29.36% , 30.71% , 33.28% , 32.91% and SEAA/3NEAA ratios
were 50.04% , 55.63% , 63.14% , 60.56% . When Litopenaeus vannameigrew to 40 d, 60 d, 80 d and 95 d
in the outdoor culture mode, SEAA/3AA ratios were 34. 70% , 33. 69% , 32.93% , 34. 11% , SEAA/
SNEAA ratios were 64.44% , 63.72% , 62.66% , 66.76% , which basically conformed to the FAO/WHO
ideal model. The total amount of amino acids, essential amino acids and delicious amino acids in outdoor
cultured Litopenaeus vannamei were higher than those cultured in greenhouse. Conclusions are as follows:
Greenhouse cultured and outdoor cultured Litopenaeus vannamei was a kind of shrimp which had high protein,
low fat and high nutritional value; The nutritional quality of muscles of outdoor cultured Litopenaeus vannamer
was better than that of greenhouse cultured Litopenaeus vannamei.

Key words: Litopenaeus vannamei; greenhouse culture; outdoor culture; nutritional component; quality

http: //www. shhydxxb. com



