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FEE: WAL E AR IR 0w A A Xt L4 3 4T I (Litopenaeus  vannamed )32 8T Ve i % 5 IR IR, 0 i e 1Rk
AR 0. 10%. 20%MI RSB IR, Fol 3 AN T ECA R (IR 1, fRDREA 2 Adapiidd 3)%d 12 A i i FLa i
XPURHEAT T A0 60 d BB FRomAb R 7%, JF LI WOBLIT BV % (Perinereis aibuhitensis) iy % H2H . & FR L4 R Z )5,
LB AT T AS [ AR FL AN Xt R SR MR A AR B 1 J % | I Al i A5 (HPT) R B 46 £ (GSD); o5 4b, Al 43 #r 17 45 4
D LA B S R 0 T TR 0 i O R A o 5 SR B, X FR 2 %) M e o R R L R R o 3 AR DR 2
B HPT £ %, H(2.37£0.02)%, 5% HELH TG0 I 3522 5(P>0.05); falRH4H 3 B9 GST 5% B 4H I I 35 25 5 (P>0.05), {HH
A GSI ¥R TR 2, JF HAFAE W3 25 5 (P<0.05), [FIES, ZBFGEIE LSBT 1 il dek i 107 1R 2 A5 2 R PR AR
T IR B Mg 175 22 2L ol P A DG DL B %o S R B & B 52 T o 45 2R 7R, AmDE PR R I — 22 5 2 (10%~20%) 1) R B ol A 3

AR TR BE B R PLA T X R S A 3R sk AL B Be i D8 R AR

KER: NPT IREER, YERA T, N TECERL Mtk s

hESES: S96 XERFREED: A

A 1% B MR K7 (Antarctic krill meal) R 4% &5 A9
B, VR R T e 2 4 T &
Herp, 0 TR B e AR R R B 1 R 59.4%~
62.3%2, MRS &N 9.3%~15.1%), IR
HA Y, FAN, BEA EE N Z RS
R, A I 45 VI 5 e A W AT A P B A R 4
W&k B H S PUFA & & [ B Ig MR & &= W)
47.98%, Hii, EPA fil DHA & ik 21.42%7H
19.22%; Ff H, AMEFATER T LA n-3 R51AE T
R R, 5 45.41%, n-6 RANIE BRI & &AL N
2.24%,

JLA I XT IR (Litopenaeus vannamei), 14 75/
T FXER, SEFF GRS AR R, R AR =K
O BRI AR A2 2 — U0 A= e g fIE S R I A1)

It HER: 2016-06-15; 1&iT HEA: 2016-09-06.
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B B, 27 4k 53 23 A A0 HIR AR T X S AR
TIPS 2 H B8 SR 3% . B ikp B,
SRR 2 MR R BOF R R R B B =Y, B
IR BLAE SR IMA R | RE MK -, R s
A A A 2 0% . Palacios ZE B g mFsT FH, B
BEER AT S ED SRS E, JLR NG E
HEERRIAE] 4~9 £, L, 7ESRIMER R E I
[B), U5 S MR, PR IESE BF 2 5E Br 7 1
VIR MREE TR R, HAT, RIFN T
— B WA YR, AL B VD A (Nereididae) A
R UK IR 415 (Ostrea) . 8 1 (Loliginidae) ), %
— TR — BB TR R AL W BERF L B PR O B, X
S Wy R R 6% i e S F BT 1 R RN 4l A o A
E7E L A, A 7 Ok 22 Y [
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FEA B SO BETEIESE, YDA W R IR A W i
LA X UF 2 A EOR IR, e TR E AR R
S SRR TG AR . 40, X s W R A
KRB 32 15 2 AR R BI5Em, 5 f= iR
RS, S5 A S5 AR AR A 7 R o A =
ML, A= 4 PR 43 MR A (— b H B3R o SR AR
I 20%~30%), Uris & ot, 2% MR A ™ 4
WA TR R . M2 T, 2B T AL A4
REAL S e, MRS, s
Hh X R SR A S W & R, TR R RN T
(RS AN D S TR cl: (N (U2 G

AR S I MR TN 23 B 5 30 [ 5 SR L
NGB, FHah A KRR E FRA, BT
3 BRI O AN ] B R IR B IR AN TR A
T Ak A Sk FL4 6 Xof W 2 MR 755 5 5k A 309 1) A PR
FCACHIESE T BT S U R IR R AL 2 5, DLk
o LA T2 XoF R 2 5 7 o Ak B0 (R A 49 % |
T AR TR BRI M IR AR RO B B AR . AR H 2
Il 0% 7 2 1 7 2 R 5% 5 AL B B AT A0 A R
BB TECA R, RS BE4E S FLa i Xt
URSF R 2 B BB SR R R B L B %
WA

1 HESHE

1.1 SRIeH

111 FEMR ST A PLGN T B SR AR R 5 T
WACB YT IR ARG R A F], 12 A8,
RIS FR A AL P . AR (13.11£0.85) cm, 14K
H(34.63x4.71) g, HFERTESL(3.24+0.49)%, L1k
B % BN HEER A K (12.08+£0.74) cm, &=
(29.83+4.14) g.

1.1.2 BEMER 3 Fpopds A TR G R DL A
Ky BEERR R IR, O N AR IR, e AR B R
ERENEEX R, eI ae 50 R )0 B R
f A B &, WIS BT . IR . R DU S
S N AL C 7 2H B R B TR R LR 1.
TRPRLERR B JE i 60 H 0, SR FH B RIBOK 1 J5 1
TRV E K EERE, BEGPRIALE B RS A 1.5 mmx
3.0 mm [SEERAERL. 50°CHE 12 h, HtT )5, 17
T BR kG A R A7 25

F1 KWRERNEAFEFRER
Tab.1 Diet formulation and nutritional composition

%, DM

SRSy ingredient  fAEL 1 Diet 148%} 2 Diet 245%} 3 Diet 3
ffif} fish meal 40.0 40.0 40.0
fi& & H casein 5.0 6.0 3.0
T D1 K mussel meal 15.0 15.0 10.0
WRHEAS shrimp head meal — 10.0 — —
H[# [ cholesterol 0.5 0.5 0.5
= il wheat gluten meal — 15.75 14.75 12.75
Wi phospholipid 2.0 2.0 2.0
AE5 choline 1.0 1.0 1.0
17 fish oil 7.0 7.0 7.0
IR krill meal — 10.0 20.0
Wi 445 Ca(IL,PO,), 1.5 1.5 1.5
H%Eﬁ[ﬂ? ’ 0.5 0.5 0.5
mineral mix
HR75 2 astaxanthin 0.5 0.5 0.5
A4 K C vitamin C 0.75 0.75 0.75

HIR WIS ST

proximate composition

HE M protein

HHAg W7 lipid

JR4r ash
T 1) EAUEE R (mg/kg 58 g/kg WAD: BilE, 25 mg; IR,
45 mg; HEMELEE, 20 mg; 4E4R B, 0.1 mg; EER K,
10 mg; ALEZ, 800 mg; 22, 60 mg; MR, 200 mg; Mz, 20 mg;
EYE, 1.20 mg; 4EEFE A, 32 mg; 4i4EE D, 5 mg; 4i4EKE,
120 mg; WH 18.67 g.2) B G W Wi (mg/kg 3¢ g/kg fAk: Ffk
£, 2 mg; MALAR, 0.8 mg; SMLEN, 50 mg; HRAEAHT, 10 mg; iR
WAk, 80 mg; BRMREF, S0 mg; BRMEE, 1200 mg; BEMR — 445,
3000 mg; ZAAk4h, 100 mg; WK, 15.51g,
Note: 1) Vitamin premix (mg/kg or g/kg diet): thiamine 25 mg,
riboflavin 45 mg, pyridoxine 20 mg, vitamin B;; 0.1 mg, me-
nadione 10 mg, inositol 800 mg, pantothenate 60 mg, tocopherol
acetate 200 mg, folic acid 20 mg, biotin 1.2 mg, vitamin A 32 mg,
vitamin D 5 mg, vitamin E 120 mg, wheat flour 18.67 g. 2) Mineral
premix (mg/kg or g/kg) diet: NaF 2 mg; KI 0.8 mg; CoCl,-6H,0 50
mg; CuSO4-5H,0 10 mg; FeSO,.-7H,0 80 mg; ZnSO4-7H,0 50 mg;
MnS0O,4-4H,0 1200 mg; Ca(H,PO,),-H,O 3000 mg; NaCl 100 mg;
mordenzeol5.51 g.

48.64+0.27 51.62+0.14 52.26+0.02
15.06+£0.37 16.69+0.22 16.59+0.31
15.93+0.04 12.30+0.06 12.68+0.00

12 RWHE

121 SEIRIEIT SEIesr 4 4, I EMREE 1.
RE 2. BERL 3 RIYb AR ORI A, Vb AR R TR AR
ML PEMERT IR EE N 50 mg/L T A R A T WUIR
8 2~3 min JGIHKBEF), AL H 80 AT, #E
HMEELH 121, TIPSR T 3 m? KA, A4
KU H 20 FRAF, A AN S50 2H MEAE SR R % AN
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5. BEFRBAESMNTE N 60 d, LM B LA
AR H P A SRR A E Y 3%~5%, VDA )
H M & 4 SR IR A B 1 20%~30% . BEK 45 4 Ik
T, H¥OKE RKESER 90%~100%. &
FRORALEE ARG, ST HURE 2 J5 0 M S R 3R AT F 00 AR
WA B AR DL AT (2, 2 JE AT N 32 RE 1,
U&= O AH S I Fa bR, X WR G LR AT KK
122 FHEEMHE SSRAKIABES, &0
VEL WIE. HEEAMH, B B KR 4
FRTE 27~28°C. #hJF 28~33. pH 8.0~8.5. 4>
5mg/L. MEE<0.5mg/L. WAiHEE£<0.1 mg/L.
JKIE 50~60 cm.
123 H@MRERSWTHZE LRIFHEE, X
FE SR B R AR B L ER bR IR E I 4G A E, iR
b SRHg SR AR AT X 43 o AL 3G EURE ) A%
(17 10 2 e B gt 351 i ) i L IR AR 2, T SR 46
JRARFEE, HATp B AN B . A
TR 60 d J5, 24 20%~30% Ft e 5% R HY B iR
KA, KBS EINAE, &AM 58T
1TREL 6 JRPERR R 5¢ 4 1 M S35 R 1) B LT g
BRFIPERR PR EE, T HCE TR 2 SR R
RAE 2. Forb, B B AR T B0= I 1 A /M 1 SR R
A E X 100%, 1 IR 45 Br="1F 7 5 5/ P R iR R E x
100%.0 F% 5 J (9 BBt 2k i Sk AR A T v L o,
F T J& 8215 7 18 1 52

GRS R s T s 4 = e el L B
FFRUE GB/T 6432-1994 K HHLAE A s, HEK
FI VELP ¥ [ gl [LE A —UDK129 il E; #
Jg W7 2 1 0 2 R E AR UE GB/T 6433-1994, LU
A1k A W, R P FOSS Mg i s Y
SOXTEC 2050 Mz ; M43 2 R E K
GB/T 6438-1992, 7 550°C Ly Hks B e &
Ja M AE

Tk o BB AR AT AR T A AR DR N 2=
% Mourente 251 5% IS AH €43 5 (GS, HP6890,
USA), 55 AR R B4 /2 ME R FH 5 BRvERE S 8 55 i
[B) FL AR ik, B R AR — AR5
124 SHit9H  SACBHA R E R TR
FeEC. PERRFE R . AR IR & =AM SPSS19.0 48
T B B E 3 B 54T ANOVA B[R & 43 By Al
Duncan’s Z 5 L3508, P<0.05 8 &K, %%
PR LISF- Y (EEFR 22 (X £SD)E R .

2 #RE5HH

21 FENMAEEEEER, FFERIEHNMMEIRIEE

AN TR R AC 7 S R AR B R AR 2 R,
WERFAT LA, B2 5, A0 BRg] R
PR AT TR I, R BG EE5H pir AN TR), L SR R
(UG T R B Y S T S S TP R
MRZH, 15(78.10£6.38)%, % FRMKUCZEIEERL 2 4 .
TR 3 AR 1AL, 43R (47.9144.45)% |
(47.08+4.54)%F1(38.61%3.63)%., FALIN E 2 50#r,
Xof B2 55 H At b 320 2 S W 3 (P<0.05), IR} 1
4. fERE 2 41, AR 3 4L IR, PRER I E SRR
2 (P>0.05) o Al 345 MK o 185 o 38 A vy 19 2 0 TR
2, iK(64.48+5.74)%, ZIEMKK AR 3 4l Ak
2 AR 1 4, B R (40.70+£3.32)%.
(32.414.60)%H1(29.00£2.93)%., HL[K & J5 22 7041,
XTHRZH Sk 2 2. fRRE 1 4 25 55 2 (P<0.05),
-5k 3 422 53 A 8 2% (P>0.05), Kl 1 41, 4
B2 4, Ak 3 Az, RERE RN (P>
0.05).

SR IR AT IR R A KON (3.2420.49)%, M 2
AT LA, A4 B AR B R T I B
I S MR T AR B R W S il RE 30 4, 3K(2.95+
0.21)%, Tkt 1 4l i HF IR +E £k (2.7620.04)%,
Siit ot R, Wk 3 A5k 1 e EES
(P>0.05) T4k 2 2 FIXE B2 11 JHF Jike M 5 5 2331 Sy
(2.37+0.02)%F1(2.50+0.15)%, Siitsr#rm], 4
BE 2 4 X RRA Z 8] 25 AN 1 3 (P>0.05), (HY
TERE 3 4, FARE 1 422 5 B 2 (P<0.05).

XFEESE R PR R R B O, kB[R] A 340
RIF R AT R T, HHEREBREA— 1%
BAE Eom R 2R 2 21, H(5.70+0.24)%, 5H
ftb 3 DNEHIYZER B (P<0.05), ikl 3 dRIPEIRTS
BOM(5.3040.26)%, Xif HBLH M HRFE XM (5.19£0.09)%,
Wi ] 2% T AN 5L (P>0.05) Al RE 1 4 Ak i 46 4k
/N, K (4.3120.20)%, 5 HARS R 22 73 0 %
(P<0.05).

2.2 SEUGTRHAYAE B ER 4H AR

3 AN TR R B Vb 7 1 A 1 T 4 s

WEERME 3 iR, R 3 FRILIAEH, 4 T4
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S FIRE R (SFA) & 1E(19.03+£0.50)%5(21.29+  [a], W &ERMK, IFHS5HA 3 MMER B EP<
0.87)%ZI8], YA MM AIIE IR & &, M 0.05), Fi& N = M WAEE B K25, #

FOE 5 R Fh -2 2 40 1 P R R I 5 TR S B BT R (Cr6:0) HEVHBR(C 16100 FETRIRE 1 H 5

A (2.78+ 0.12)%,

FIREAE R (Cis.0)o 4 DAMERAWRAEITIR KT HAR 3 A4 BAAE B35 22 57 (P<0.05); {HAak

(MUFA) & H7E(21.67+0.94)%%(24.87+0.29)% 2 1 FEHH

%2 BRI N YGYEXTENF MR E G E R R I S AN AT R BR AN 1 AR e £

o
=]

R 7 EEAOTFR(C r5.an0), 35(15.30+0.17)%,

Tab.2 Weight gain ratio in Litopenaeus vannamei and the aver age hepatopancreas index and gonadal
index in female prawns fed with different diets

%; n=6; X +SD; FW

SEUFZE G experimental group

PR ftem TR 14 diet 1 R 2 41 diet2 Gk 3 4L diet 3 v A4 (X ) Nereis (control)
HEPE S W3 R weight gain ratio of female prawns  38.61£3.63* 47.91+4.45° 47.08+4.54° 78.10+6.38°
T 5% W4 B % weight gain ratio of male prawns 29.00+2.93° 32.41+4.60* 40.70+3.32% 64.48+5.74°
JIT IR 45 £X hepatopancreas index 2.76+0.04° 2.37+0.02° 2.95+0.21° 2.50£0.15°
PEMRFEEL gonadal index 4.3120.20° 5.70+0.24° 5.30£0.26" 5.19+0.09"

TE: FATASIA B9 _E b BEA 3R 22 5 .35 (P<0.05).

Note: Different superscript letters in the same row mean significant difference (P<0.05).

#3 ALESERFD&EAEERE N

Tab. 3 Fatty acids profiles of different dietsand Nereis

%; N=6; X +SD; DW

g 5 R 41 A%, fatty acids profile Ak} 1 diet 1 Tk} 2 diet 2 )kl 3 diet 3 Vb 7%(FW) Nereis (control)
Ciso 2.34%0.15° 3.03£0.37° 3.09+0.01° 1.02+0.03¢
Ciao 0.04+0.01* 0.06+0.01° 0.04+0.00° 0.25+0.02°
Ciso 0.24+0.01° 0.26+0.02° 0.31+0.02° 2.36+0.09°
Cigo 8.58+0.36° 8.78+0.27° 8.53+0.28" 8.88+0.43"
Ciro 2.1740.08* 2.17+0.13* 2.2140.16° 2.11£0.10
Ciso 5.66+0.01° 5.26%0.04° 4.85+0.06¢ 6.67+0.09*
SRR R ZSFA 19.03+0.46° 19.56+0.85° 19.03+0.50° 21.29+0.87"
Ci6:in7 2.78+0.12° 3.79+0.25 3.34+0.01° 3.48+0.03°
Ci7:1n7 0.34+0.04° 1.53+0.05° 2.37+0.17° 1.4140.10°
Cigino 15.30+0.17° 12.12+0.48° 11.92+0.19° 7.5420.09°
Ciging 3.38+0.02¢ 4.04£0.07° 4.58+0.03" 7.01£0.04*
Ca0:1n-9 2.93+0.03" 2.61+0.31° 2.66+0.02° 2.23+0.12°
AR B B R SMUFA 24.7340.08* 24.09+0.44° 24.87+0.29° 21.67+0.94°
Cigns 0.25+0.02° 1.12+£0.91° 0.54+0.02° 0.75+0.46"
Cigans 7.47£0.09° 6.29£0.25° 5.37£0.12¢ 8.32+0.29"
Ca0:503(EPA) 8.55+0.36° 11.04+0.23° 11.53+0.02° 14.43+0.26"
Caoun-6(AA) 0.12+0.00° 0.80+0.08° 0.81+0.02° 1.1940.14°
Ca0:2n-6 0.27+0.01° 0.25+0.04° 0.24+0.01° 1.18+0.05°
Cro:6n3(DHA) 11.10+0.13¢ 15.47+0.24° 16.99£0.07* 17.87+0.46°
Caranes 1.1840.01°¢ 2.34+0.19° 2.75+0.04° 2.94+0.01°
SZREAAR R SPUFA 28.94+0.60° 37.31+1.13° 38.23+0.15° 46.68+0.68"
n-6 PUFA 9.04+0.09° 9.68+0.56" 9.17£0.07b° 13.63+0.01°
n-3 PUFA 19.90+0.51¢ 27.63+0.56° 29.06+0.07" 33.05+0.67°
Cn3/Chs 2.20+0.03¢ 2.85+0.10° 3.17+0.02° 2.42+0.04°
ZPUFA/ZSFA 1.5240.01°¢ 1.91+0.14° 2.01+0.04° 2.19+0.12°

T8 DRWIAR & LA IR TR T G o SR TR MY R A L 1387 A A ] A9 b 7 B 2 22 53 1L 35 (P<0.05).

Note: Ratios of fatty acid methyl ester to total fatty acid methyl esters. Different superscript letters in the same row mean significant differ-

ence (P<0.05).
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BHARKH 255 B3 (P<0.05), M2 AN F G iR
(PUFA)TE 4 M Z I 22 78K, Wk 1 A& &L
49(28.94+0.60)%, fFKl 2 AR 3 40518 (37.31x
1.13)%F01(38.23+0.15)%, VhA AR P )25 & H(46.68+
0.68)%, ikl 2 5k 3 225748 g 2 (P>0.05)4F,
HAR & H I AFAE B35 22 (P<0.05) . EPA(Cao:5n3)

DHA(C22:6n.3) FIl AA(Ca0.4n-6) 3 Tl HE EL 1) Z2 AN 100 A1
R AEDEERNN GRS T 3 SATE G
B, JF H EPA Il AA 1 F i 5 HoAth 3 -4l )3
TEAE i P22 5 (P<0.05); AAHILZ T, fk 2
Mk 3 A 5 &L EPA. DHA fil AA

P =N
[E=EN

n-6 FR Y| Z ARG TR 1 & ARV A AR
B, 1K5(13.63£0.01)%, SHAKHE T B FH
(P<0.05), falkL 1 &k, S4(9.04+0.09)%, 17
h 2 AL 3 H ) B 0 SR (9.68+0.56) % F1(9.1 7+
0.07)%. VPEERMNI n-3 RINZ AR S &
FFER T HA 3 AN TR AFER, 1£(33.05+
0.67)%0 Cn3/Cos BUEH I KR 3, A (317
0.02), 4 FARARUIEIARE 2. Vo Anfakl 1, HAUE
ARk 2.85+0.10, 2.42+0.04 F1 2.20+0.03, Siil4
HrR I, 4 20 [ I A7 1 35 25 55 (P<0.05).

2.3 & SLU6 A BTBR AR RS A B 4 AL
A S A SRR T AR A M RR 4L A an % 4 B .

x4 FACTRLE NG IE AT URAT R BR A &Y AR B BR 4H A

Tab. 4 Fatty acids profiles of hepatopancreasin Litopenaeus vannamei fed with different diets

%; N=6; X £SD; FW

HEWABR 4L X, fatty acids profile kL 141 diet 1 Tk 2 41 diet 2 Tk 3 41 diet 3 Vb 7% 41 (%} IR) Nereis (control)
Cis:0 1.57+0.39° 1.2940.01° 1.2340.02° 0.73+0.07°
Ciao 0.30+0.01% 0..37+0.03* 0.27+0.03° 0.04+0.02°
Ciso 1.3240.07° 1.18+0.05" 1.23+0.16° 2.3140.15°
Cieo 18.57+1.62° 22.18+1.41° 23.31£0.09° 21.57+0.83°
Ciro 4.58+0.54° 4.4241.16* 4.38+0.40° 4.64+0.03*
Ciso 8.02+0.10° 7.31£1.20° 9.31+0.17° 7.90+0.50°
Ca0:0 0.34+0.03* 0.20+0.04° 0.19+0.01° 0.20+0.01°
Caro 0.19+0.00* 0.16+0.01° 0.13+0.01° 0.14+0.01°
SRR R 3 SFA 34.89+0.62° 36.74+1.05% 40.05+0.39* 37.53+0.91%
Ci6:n7 4.38+0.71° 5.36£0.19" 5.88+0.39% 6.44+0.09°
Ci7:107 0.3620.09° 2.40+0.05° 3.1320.10" 2.45+0.20°
Cigino 9.98+0.05° 10.02£0.10° 11.29+0.14° 10.83+0.52°
Ciging 9.72+0.38" 9.94+0.00° 8.74+0.56° 11.60+0.72°
Ca0:1n-9 6.54+1.29° 6.33+0.28° 4.00£0.77° 5.040.78%
SLERURARFTAR W7 R X MUFA 30.98+0.13¢ 34.05+0.42° 33.04+1.34° 36.36+0.70°
Cigans 1.10+0.25° 0.66+0.01° 0.92+0.32% 0.61+0.05°
Cigans 4.58+0.22° 3.32+0.38" 3.1320.14% 2.12+0.00°
Ca0:503(EPA) 6.50+0.76° 4.03+0.15° 5.36£0.27" 4.47+0.23°
Caoan-6(AA) 2.08+0.34° 1.3240.08° 1.53+0.26° 1.2740.05°
Ca0:2n-6 2.210.40° 3.25+0.77° 1.83+0.01% 1.18+0.23¢
Crr.6n3(DHA) 2.79+0.02° 0.93+0.57° 0.78+0.57° 1.23+0.02°
Crruanss 1.36+0.56° 1.24+0.29% 0.66+0.20° 1.3240.03°
BZARWAE TR X PUFA 20.6242.11° 14.75+1.32° 14.21+1.70 12.20+0.47°
BAENiR TFA 86.49+1.63° 85.54+1.95° 87.30+0.96° 86.09+2.09°
n-6 PUFA 10.23+1.08° 9.13+0.59* 7.15+1.18° 5.89+0.21°
n-3 PUFA 10.39+1.03° 5.6240.73° 7.06+1.25° 6.31+0.26"
Cps/Crig 1.02+0.09° 0.61+0.04° 0.99+0.05 1.07+0.00°
3 PUFA/3 SFA 0.59+0.17° 0.40+0.02° 0.35+0.07° 0.33+0.00°

T8 DRWIAR & LA IR DR T s o IR TR YR A L 1387 . [l ) A9 7 BE A 2 22 53 1. 35 (P<0.05).

Note: Ratios of fatty acid methyl ester to total fatty acid methyl esters. Different superscript letters in the same row mean significant differ-

ence (P<0.05).
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T FIRE 5 R 5 AE (30.98+0.13) %31 (36.36+0.70)%
2], X S, HS5HA 3 MR
25 (P<0.05), S EAARE N RRTE R 2 4
TakE 3 4l RO RE AL ] 22 7R 3 (P>0.05), {H
TR 1 2H 22 5 W3 (P<0.05), [EIF, falkl 1 20 T e
BEH RS EPA. AA. DHA I IR (Cig.0n.6) 5 1Y
FHAh 3 44,

2.4  HA0IE LA 1% BR RS BA R 28 B

A LI R R AR T R AN 5 R .
MEH ] LIE H, 4Aﬁmwﬁﬁ%%@Aiﬁ
(33.93+0.17)%%1(39.88+0.41)%Z [6], XJHEL & &
A, R 1 R, ARAIR AR AR
MR o SRS FIG 7 R 7 R 7E(33.82+1.24) % 2]
(37.68+0.90)% 2 [8], Xf HRZH £ Ak, Tkl 3 .
X HRZH ) 5 22 AN A G DT R % e de ey, 35(23.53+
0.86)%, HARMKUC AR 3 41, Tkl 2 4 Fnfa

F 5 FALIRLE N YHEXTEN %R B A4 BE B ES 4H AL

Tab. 5 Fatty acids profiles of gonadsin Litopenaeus vannamei fed with different diets

%; n=6; X £SD; FW

fig U5 iR 4 A%, fatty acids profile TR 14 diet 1

Tkl 2 4 diet 2

1Ak 3 2 diet 3 VA2 (4 BR) Nereis (control)

Cizo 0.63%0.13° 0.59+0.17° 0.38+0.03° 0.40+0.02°
Ciso 2.80+0.05° 2.67+0.83° 2.37+0.09° 2.17+0.06°
Ciao 0.17+0.00% 0.27+0.03° 0.25+0.06° 0.11£0.02°
Ciso 0.96+0.05" 0.98+0.02° 0.86+0.09" 1.3740.34°
Ciso 22.43+0.84° 20.52+0.99" 19.45+1.08° 17.60+0.10°
Ci70 5.25+0.12° 5.81+0.27° 4.58+0.22° 4.700.25¢
Ciso 7.15+0.24% 7.36+0.02%° 7.57+0.21* 6.95+0.19°¢
Cao:0 0.27+0.01° 0.54+0.23* 0.38+0.13% 0.49+0.05™
Cai 0.22+0.07* 0.22+0.10° 0.12+0.03° 0.14+0.02°
BB AAE R 3 SFA 39.88+0.41° 38.96+1.65 35.96+1.49° 33.93£0.17°
Cie:1n7 9.99+0.61° 8.58+0.55" 8.13+1.02° 7.74+0.17°
Ci7:1n7 1.71+0.01° 2.50+0.15° 4.92+0.12° 2.31+0.15°
Cis:ino 14.67+0.77° 14.28+0.99° 15.34+0.80° 14.7941.08°
Cig:1n7 7.71+0.06° 8.30+0.31° 7.50+0.42° 7.52+0.09°
Ca0:1n9 2.26+0.04° 1.63+0.64" 1.79+0.58* 1.46+0.09°
BRI ARG R S MUFA 36.34+1.49% 35.29+0.44% 37.68+0.90 33.8241.24°
Cisans 0.54+0.10° 1.01+0.24° 0.80+0.02° 0.87+0.01°
Cisane 4.72+0.47° 5.2240.92° 4.8440.98° 5.58+1.01°
Ca0:5n3(EPA) 4.58+0.20° 6.30+0.57° 7.85+0.46 7.8620.82°
Cao.an6(AA) 0.88+0.13° 1.14+0.28° 1.7940.29* 1.66+0.15°
Cao:2n6 1.07+0.03° 1.08+0.42° 1.45+0.29% 2.49+0.11a
Crr:en3(DHA) 1.26+0.06° 2.49+0.10° 2.51+0.17° 3.5440.00°
Crruanes 0.82+0.01° 1.52+40.39" 1.92+0.23* 1.53+0.30"
B AR 2 PUFA 13.87+0.33¢ 18.76+0.01° 21.16+1.61° 23.53+0.86"
BIENITR TFA 90.09+1.57¢ 93.01£1.22% 94.80+2.56" 91.28+1.93%
n-6 PUFA 7.49+0.29° 8.96+0.83% 10.00£1.67° 11.26+1.66°
n-3 PUFA 6.38+0.04° 9.80-+0.84° 11.16+0.59* 12.2740.80°
Cn-3/Cn-6 0.85+0.02° 1.09+0.19* 1.12+0.12° 1.09+0.23*
S, PUFA/ 3 SFA 0.35+0.01¢ 0.48+0.02° 0.59+0.03° 0.69+0.02°

TE: BRI & 2 LA R IR P 06 o AR DT R YR A LE (1387 . 1A AN 1) 9 B AR 3 22 53l 35 (P<<0.05).

Note: Ratios of fatty acid methyl ester to total fatty acid methyl esters. Different superscript letters in the same row mean significant differ-

ence (P<0.05).
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Abstract: This experiment was conducted to evaluate different artificially formulated feeds on promoting gonadal
development in Litopenaeus vannamei broodstock during the nutrient enrichment stage. Three kinds of formulated
feeds, numbered diets no.1 (without krill meal), no.2 (10% krill meal), and no.3 (20% krill meal) were used as the
experimental groups, with two replicates, and natural Nereis polychaete worm bait was used as the control group.
The purpose of the experiment was to determine the appropriate formulated feed to enhance gonadal development
in L. vannamei broodstock. The four treatment groups were fed the four different feeds for 60 d, and whole-body,
hepatopancreatic, and gonad weights were determined. In addition, the fatty acid profiles of the four feeds and
those of the hepatopancreas and gonads were analyzed in the four treatment groups. Fatty acid profiles of feed are
important for gonadal development and reproduction in L. vannamei brood stock, as they can affect the hepato-
pancreatic and gonadal fatty acid profiles, as well as gonadal development. Eicosapentaenoic acid (EPA) docosa-
hexaenoic acid (DHA), and arachidonic acid (AA) are three kinds of polyunsaturated fatty acids (PUFAs) that play
significant roles in gonadal development. T he results showed that female broodstock in the control group had the
significantly highest weight gain rate, which was (78.10+6.38)% (P<0.05), compared with that of the others. No
difference in weight gain rate (P>0.05) was observed between female broodstock in the three formulated feed
groups. Weight gain rate of male broodstock was lower than that of females. Males in the control group had the
highest weight gain rate, but no difference (P>0.05) was observed in males fed diet no. 3, and no difference
(P>0.05) was observed between males fed diets no. 3 and no. 2. Fish fed diet no.2 had the lowest hepatopancreatic
index at (2.37£0.02)%; the hepatopancreatic index was not different (P>0.05) from that in the control group, but
was significantly different (P<0.05) from that in the other two treatment groups. Fish fed diet no. 2 had a signifi-
cantly higher (P<0.05) gonadosomatic index (GSI) than that in the other groups, but no difference (P>0.05) in GSI
was observed between fish fed diet no.3 and the control group. The fatty acid profiles differed among the four
feeds. More Y PUFA was detected in Nereis than those in the artificially formulated feeds, and EPA, DHA, and AA
contents in Nereis were higher than those in the formulated feeds. Diet nos. 2 and 3 had significantly more (P>0.05)
> PUFA as well as more EPA, DHA, and AA than those in diet no.1, indicating that the fatty acid profiles in diet
nos. 2 and 3 were closer to those in Nereis. These results show that the fatty acid profiles in gonads were corre-
lated with the fatty acid profiles in the brood stock feeds.
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