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BHEHEINTAT. RBHEH201044 AZE1 A, FEALERERITERBANFEE,
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R EREAAF AL KB HEAGERENBRAR, FREF, LB 4MEAF 4%
MAEEE BRRE FHERER EREH BAXERTALEZZR(P>0.05); 4@ AU
WEFFEREEENAT A2 ECEREEZT TRAAA(P<0.01) ;4 & 4 4 4 % i IR .
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EAEHNEEETHRAFAHA(P<0.05) , ELa AR BIELEFTHEELSEREZRTRS
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H(P<0.055 P<0.01); MM AFTEEELERGANAREERT TR E4(P<0.01),
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MEEHRBERTRHEAEAML(P<0.01 3 P<0.05) M4 EENAYT ARA S ERER
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Hh A G0 B TR R B A B AT R 2 e B R 2
F AR EOR B £ 1 o B TR
3 R 2 B T8 A B AN £ AF X AR TRHE Oy
BRI E B YR OITE . HEAWE S
B AR AR Ak 4 F 5 = 2 4 Hp 7 R B 2
WEAL AR5 B L R R A B B B BT T L
FRAE A SC I T AR B AR D o AR 5 )
PR E A 4R kLA 2R £, BF 5T E A DR AU,
XA Gl B A K R B R RO SR T R AL
UEANVEPSE SIS 3 W TR S YUK DR
FH B BERF 22 40

LMk

1.1 M

T M O b T T S B B EOR )
QK= IR M o SRR 4 — A 3 378 2 B i
Jy 6 AN Ky 500 m* g/ it 8 5 WA A
53 AR C A DRE R % B R DR R 3 A
FAT. AU H T ARG R %S 8 B

B BN 7 b 52 W B B 5 A L R
JRc 4, KRS S (10,01 £1.02) g, J 7% BN
15 000 H/hm”*, M i H Bk 101, BiC 45 Rk i A
SR E SR AL Uy, 0w I O RDR A BR 2 F
AT, LR B W36 1. 44 00 3 95 A 4l 4R 1
A Pk g
1.2 FEEE

MUK T E 15 C 2 )5 FFhe E w8, o id
Ak R O B S 2% ~ 5% , 42 H &
W S 10% ~ 15% , B REF MR R — Ik,
PR IR DL B I ] 8 4R MR o SR A 5 0 4 i UK Aor
21 m 224y, B B A 2 g K — 5 i
KGN E 1.3 ~1.5 m, I HERm (%) %
PIUOK , IR 290 20 ~ 40 cm B 3% EOK &Y 1/
4 A AT o SR TN B b K R DL K TR A3
mg/L Ll b, i pH =7.0 ~8.5, % & (NH, -N)
<0.2 mg/L, WAifRh (NO, -N) <0.1 mg/L,#i
L& (S*7) <0.001 mg/L,

F1 BEAEMNYESEAREBAEMHELRS

Tab.1 Ingredients composition of the formulated diet and the

biochemical composition of the two experimental diets %
JURLEH B B2 4 e e e fa
ingredients formulated diets trash fish
46% M1 46% soybean meal 21.91
200 #IZEH] 200 type rapeseed meal 12.12
40% ¥ 1 40% cotton dregs 6.06
ik 0 £ 8 imported fish meal 20.21
L7 5% B} #5 beer yeast powder 3.03
¥ —F special two powder 12.12
By (208 44% , 5F1 56% ) squid powder, squid paste 44% ,soybean meal 56 % 10. 10
HFFE 4y shrimp shell powder 2.02
TR KL premix 1.83
R — 4 %5 calcium biphosphate 2.02
W47y zeolite powder 4.04
W NG (& #E0g 60% L4 I) phospholipid, phospholipids containing more than 60% 1.52
f il fish oil 1.50
.yl soybean oil 1.50
E FF 4 i proximate composition
7K 43/ {8 T moisture 8.61 80.19
BB/ T & total lipid 7.41 6.59
ML /T ® crude protein 38.48 74.98

TE < 8 3 O E 6 fghy , h S T K  TR R, AR A5 L OM S3 1 e g L R R PR R (TR - B ) o 1 TR EE R

oy AR Z A U g A S TR (R o

Notes: Fish oil was cod fish oil imported from abroad. Soybean oil was genetically modified soybean oil bought from supermarket. The rests

ingredients of the formulated diet were afforded by Eight Feed Co. ,Ltd. Nantong ( Jiangsu - Nantong). 1. The main ingredients of premix are

crabs vitamin premix ,crabs mineral premix,Yi Xu Bao and choline(silicon carrier) .
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1.3 HEmXESSH

FRAE S H 2010 4E 3 J] 20 H IR 45, 3] 2010
AR 11 A S HER Lt 231 d, SRGE S5 RN A
A1l B L R BECOME A B 4% 20 L, BR R A R
M 5E K ST IC sk o B S EAT TG AR ) L R IR
JF I B L PR R VLA S 4180, TSI R R 4R 2K
(HST) PEIRFEEC(GST) (A (% ) bR, Jf
W R B ) JEE B M BR R L AE T T - 20 CUKAH
T A E

JIF g iR 45 % (HST, % ) = JiF e it 5/ 88 A ot
= x 100

PERRIE R (GST, % ) = PRI/ B R it x 100

WA (%) = LA /B R BT x 100

T4 105 C BT & 7K 43, 9L I8 B
AL [ 5 B, 4% Foleh ¥ I &2 B Wy &
BRSBTS Oy ik AT e 2 R 0 1R 4 AT
CES i Ee e e R T TR A A A7
1.4 ¥iEALE

BAEA ) SPSS 17. 0 B At ey e it o i, e
AR Y 2R S 349 {8 £ AR UfE 22 (means £ SD) 3%

7~ 3ok Levene” s {2 3E 47 Jr 22 5% PR 4G 56, 24 AN il
JEFEETT 22, 0 6 7 R T 0 e BoHE R AT S I 5%
Bt AR BRI R (3RS s R I SEREAS T 4G
4% (independent samples t-test) 43 A 5 41 18] ) %F
HEAR & AR AR A 5 0, L P < 0.05 Ky 22 ¢ Wik
F,P<0.01 JERRBE,

2 45

2.1 F&ME S 1E R AE R KBS R AR
bk %

32 AT LLVE Y, 4o SFA J HUFA B4
BCEE W] S T C S A ), T PUFA &5 o5 ) 2 £ 22
W AR T I 5 Rk, L b J% b A A AR D R
C16:0F1 C18:0 1) 7 i B & & T BL & 1A K}, 42 4
Z AR FNE 7 R T B2 (LOA (C18: 2n-6) |V
JBRER (LNA (C18: 3n-3) % & W] B AIK T I 45 17 Bt
A6 4E 1 4% B2 (ARA, C20: 4n-6) | — | Bk T J& IR
(EPA, C20: 5n-3) . — + — ft /< ¥ 2 ( DHA,
C22: 6n-3) & B B & T B A 1

R2 ZEMESHBNERRAR
Tab.2 The fatty acid composition of the formulated diet and trash fish

i 107 12 el At &5 il Jig 105 2 et Fic &
fatty acid trash fish formulated diets fatty acid trash fish formulated diets
Cl14:0 3.12 3.00 Cl18:3n-6 0.20 0.11
C15:0 0.61 0.43 Cl18:3n-3 0.56 4.81
C16:0 24.73 16.21 Cl18:3n4 0.50 0.83
C18:0 7.72 3.36 C18:4n-3 0.51 0.20
C22:0 0.47 0.20 C20:2n-6 0.15 0.09
C23:0 1.05 0.41 C20:3n-6 0.43 0.12
C24:0 0.69 0.15 C20:4n-6 2.84 0.76
> SFA 38.40 23.76 C20:3n-3 0.23 0.06
Cl4:1n-7 0.04 0.04 C20:4n-3 0.33 0.29
Cl16: 1n-7 6.33 3.67 C20:5n-3 7.40 5.55
Cl16: 1n-5 0.49 0.12 C22:5n-3 1.04 0.79
C18:1n-9 10.39 14.26 C22:6n-3 19.95 8.52
C18:1n-7 2.62 2.84 > PUFA 35.65 51.93
C20:1n-9 0.53 0.61 > n-6PUFA 5.13 30.89
> MUFA 20.40 21.55 > n-3PUFA 30.02 20.22
Cl16:2n4 0.45 0.34 n-6/n-3 0.17 1.53
Cl16:3n4 1.05 0.37 > HUFA 32.23 16.09
Cl18:2n-6 1.50 29.80 &% unknown 4.06 2.05

2.2 RENESRAMRAEMNPEREEL
REBH M
e TR 2L A i 0 210 1 R0 R AR T

TR BR AR B A R L A RS R AR Y T 2
(P >0.05) . e fe bl B 04 57 £ A1 HE 1A 3R 2R I
BT T Ak A AR TR R AR RO
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W% i T C 4 TR OSSR AR T R A
k2 5 T A U A , H IR B % i A £ 2 A T i
*x3

AR AL, TR S B4k 4L TR A R AL
(#3).

FENESAMTAENNPEAEBERLT FREBEHVERESUR HRAEHZME

Tab.3 The effect of trash fish and formulated diet as feed on growth and

development , HSI, GSI and rate of muscle of E. sinensis mean + SD
FEF5 index AF BF P AM BM P

% %/ % survival' 51.24 £2.46 53.36 £3.06 0.401 30.57 +2.73 32.25 +3.17 0.527
e/ (kg/hm?) yield! 352.32 +18.13  374.25 +28.4 0.282 318.97 £34.27  340.84 +36.88 0.437
A& i/ g weight? 93.36 +7.87 95.87 £6.07 0.471 146.79 +10.93 147.02 +12.24 0.921
T 15 R 48 %0/ % HSI? 6.73 £1.17 6.35+0.94 0.548 6.09 £0.35 6.32 +0.83 0.376
PRI/ % GSI? 8.97 £1.18 9.34 +1.22 0.463 2.95 +0.36 2.77 £0.45 0.357
H /% the rate of muscle? 19.42 £2.20 20.16 £2.72 0.601 23.03 £1.71 24.5 £2.15 0.110

[E:l.n=3. 2.n=10,AF R 4L ME 8 BF FOR BL A DRHELMERE , AM 3R Z fa 21 Il 8, BM R B0 3 G RH AL R IR)

Notes:1,n=3.2,n =10, AF means the female crabs of the trash fish group, BF means the female crabs of the formulated diets group, AM means

the male crabs of the trash fish group, BM means the male crabs of the formulated diets group,the same as the following.

2.3 ZBMESAMMNAERN hEgEERK
L 53 B9 3

2 1 2 W T T I A % e B JUL A vh ok d3 5 B
Wk 3 = T IC A R (P <0.01) , 2% i 2 MfE
JULTAT LK Rz fE e 88 P i ) 7K 5 v 1 T A A R
A HERARFE(P>0.05) (%k4), Amgu
TR ET IR A i S B8 JUL P o I S R R
IR T LA R (P <0.05) o 24k 1 2 Mfe A 4 T Ik

=4

FENRSAMTAENNPEREERAAENENAR

PR E A SRR E S TR A4 (P <
0.05) ,{H 2% fr 25 ME B B9 5L P oRLEE A R e
T HC S R (P <0.01) , % £ 20 B AR LA o
RLE B B ZF T RS W (P <0.05) , MEBE K
SRS HERE LD HRORLER 1 B O B DR AL T
el HIEEEZER(P>0.05), XEMWHIE
BT 1A A P03 22 52 B AS TR AR 9 52 T

9% i

Tab.4 The effect of trash fish and formulated diet as feed on biochemical

composition of E. sinensis

% ,mean =SD,n =5

F8 45 index AF BF P AM BM P
ST 7K 43/{2 T moisture 55.59 +1.81 47.05 £4.11 0.003  60.36 +1.56 53.49 £2.20 0.000
hepatopancreas HLAE WG/ T 1 total lipid 59.80 £1.77 74.55 £5.12 0.000 54.75 +3.26 60.29 £2.22 0.014
#Hl & E/+ & total protein 21.85 +2.49 16.82 +2.74 0.016  23.47 +3.12 18.80 £1.62 0.018
1 It gonad JK 43/ ¥ T moisture 49.29 £0.96 50.30 £0.47 0.065 73.06 +0.86 72.08 £0.61 0.071
MR/ T H total lipid 31.10 £0.38 32.66 £0.61 0.001 2.87+0.19 3.23+0.25 0.037
#HL2E /T & total protein 54.83 £0.76 56.68 £0.27 0.001  59.47 +0.31 59.67 £0.45 0.446
LA muscle K 4y/ B FE moisture 76.59 £0.34 76.02 £0.46 0.059 77.99 +£0.35 76.92 £0.33 0.001
HLAG 5/ + E total lipid 4.86 £0.04 5.17+0.19 0.007 4.58 £0.06 4.58 £0.05 1.000
HLZE [/ T & total protein 72.70 £0.90 73.48 £0.9 0.208 74.39 +1.11 75.38 £0.65 0.023

24 ZBMESAMWAEMN REgEER
2K 45 B B =2 i

e TR 2L O 8 T R 0 5 M 07 PR R
TR A (P <0.05), B flg & 2% 4l 8
THECE R (P <0.05) , H il = 1 701 JH [ i 5

i TE 2 25 5 (P >0..05) ; i 45 4 R 4 M 4 O
HRMUA I =i e S Tl (P <
0.05 = P <0.01),JiF & s Uy B2 Fw Big 2 o 0] 2%
AR ER TRAMBIAH(P<0.05 5 P<
0.01), ¥ 41 1 kL BR 51 0 [ i 5 it G B 2 R
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(P>0.05) , i e % UL 1A o JIEL ] i 5 5 T5C 45 ) B
B T Rmaa(P<0.01)(35), H4lm
A} I 8 S R 45 BE 2 A R T B 3 25 S (A L AR b
B HERE— (P >0.05) K 5L H Il =8 Ml
BIRE W R R oA s B TR A A R 4L
(P<0.01), B f5 & & o 2% i 41 W 35K T B A 1l

x5

BHAL(P <0.05) , JHIE B & B0 B35 25, HiK &
TR T AL (P > 0.05) 5 BfEAE LA A H- il
= U R U TR e I AL 2 R G 2 2
5t (P >0.05) , I [& B 5 o Bl 5 R 4 3 T
g (P <0.05),

FEMEAAMMAENNTEHREETRBIRLHEMB T

Tab.5 The effect of trash fish and formulated diet as feed on

the lipid composition of edible parts of E. sinensis

% TL ,mean = SD,n =5

$647 index AF BF P AM BM P
JFF J e H il = A8 triglycerides 95.84+£0.91  96.65+0.77  0.160 86.39 £6.22  86.85+2.79  0.884
hepatopancreas e B 1 W7 R free fatty acid 0.29+0.09  0.47+0.15  0.040 2.04=1.24  3.52=1.48  0.126
JlEL [# [ cholesterol 0.54+0.12  0.63+0.26  0.490  1.60+0.57  2.38+0.59  0.065
Wifig phospholipids 3.34+1.07  2.11+0.46  0.046  8.79+3.58  5.01+1.17  0.055
P gonad H i =g triglycerides 31.77 £2.29  42.64+3.17  0.000  2.91 +0.52 1.74 £0.50  0.007
W B I iR free fatty acid 0.70 £+0.24  0.00+0.00  0.000  3.18 +0.42 1.36 £0.57  0.000
JIH [ [ cholesterol 1.36 £0.20 1.24£0.15  0.330 5.52+0.64  6.18+0.54  0.116
B phospholipids 66.02+2.54 56.11+3.23  0.001 88.11+1.23  90.5=1.14  0.013
WL muscle il = triglycerides 1.61£0.38  3.33x1.22  0.017 0.42£0.20  0.56=0.08  0.206
U BS 1S 7 R free fatty acid 1.11£0.23  0.21+0.23  0.000 0.30£0.09  0.35<0.08  0.313
JIH [# [ cholesterol 2.84+0.35  3.93+0.28  0.001  3.59£0.60  2.76+0.21  0.018
Wi g phospholipids 94.43£0.91  92.54+1.23  0.024 95.68 £0.76  96.33+0.25  0.106

E:TL B

Notes: TL represents the total lipid content.

2.5 HBNEAAAMMAEMNREyEER
7 % 28 A B %5 M)

WESE BT R R R T C24: 0 fY & HE 2= 0 4 AR B
FHiw T ECE RSN (P <0.01) , HA %15 5 R
FHEPICEEZER(P>0.05) (%K 6) . MM
JiRAR AN 107 R ( SFA) K B AN M AL M5 1 (MUFA)
FEH N RAAEES TRES B H (P <
0.05) , Z A A Wi (PUFA) \n-6 = A1 AR
i g (n-6HUFA) K n-6/n-3PUFA | & it & 18 8
AR RF R TAMA (P <0.01), MEEATBIRZ
ANV AIR W7 BR B LOA & it IE A 1 21 A 2 35 w55
TR (P <0.01), HAKIRN MR & &L
BHZES(P>0.05),

BE 5 Ak A 2% 5% DI 5 i U TR AL R R 4K
R ARG SLIR W R 4L ROC 2 R (R 7)o DR SR
SFA S HAEM AL R LB % 25 (P >0.05),
H 2% 4] 2 T B0 & 4R 2 s MUFA 5 4 R f 4]

WE S T H A Wk 4 (P <0.05); PUFA
n-3HUFA J¢ HUFA & & ¥ 5 B 45 ) R 20 A% i 3%
B4l (P <0.01),n-6/n-3PUFA 7%t 4 &l
EETEAFEL (P >0.05),n-6HUFA & i)
RHECA R R T A gl A4l C e & =
(P>0.05) ; BN AL 5 fH kL4 LNA J2 ARA DHA
T N S T AR (P <0.05 5 P <
0.01) . PHZHIHIHAE 5 Hh 25 3= 2L AR 1Dy R 20 1 L
55 51 5 i 1 R 2L RO A AR — 3 (R e 3 2
H(P>0.05),

2 8 BHl R, T AL GERL T A UL A
TR 2H B E W & L (P > 0. 05) , Af B L A
C16: 1n-7 )% ARA & it ¢ fa 20 W 3 = T e & 1) Bt
H(P<0.05),LOA &7l KT E AW
BHAL(P <0.05) , Hop & FEARIIR & &0 %
Z5%(P>0.05),
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R 6 F& AL E R A (B R XT AT BR BR B B R 4 A Y % i
Tab.6 The effect of trash fish and formulated diet as feed on fatty

acid composition of hepatopancreas of E. sinensis % TFA ,mean + SD ,n =5
fjﬁfﬁfiéd AF BF P AM BM 4

Cl14:0 1.82 +0.12 1.82 +0.12 0.983 2.02 +£0.25 2.05+0.16 0.862
C15:0 0.79 +0.06 0.70 £0.11 0.142 0.87 +0.13 0.81 +0.27 0.697
C16:0 18.22 £0.35 17.87 £0.85 0.429 18.83 £0.76 17.06 £0.74 0.006
C18:0 2.87 £0.32 2.89 +0.11 0.876 3.44 +£0.34 3.07 £0.17 0.058
C22:0 0.14 +0.04 0.17 £0.03 0.315 0.25 +0.04 0.22 +0.02 0.219
C23:0 0.31 +£0.05 0.31 +£0.02 0.934 0.51+0.04 0.44 +0.07 0.088
C24:0 0.21 £0.05 0.11 £0.03 0.005 0.21 £0.05 0.16 £0.03 0.120
> SFA 24.35 £0.62 23.87 £0.74 0.293 26.11 +1.35 23.81+1.14 0.020
Cl4:1n-7 0.11 £0.10 0.10 £0.01 0.073 0.12 £0.01 0.10 £0.01 0.015
Cl16: 1n-7 9.03 +1.94 9.44 +1.16 0.692 9.87 £0.78 7.98 £0.80 0.006
C16: 1n-5 0.51 +£0.09 0.49 +0.07 0.649 0.71 £0.03 0.54 +0.13 0.022
C18:1n-9 26.83 £1.25 26.01 £1.06 0.296 24.13 +1.19 22.84 £1.00 0.100
C18:1n-7 5.36 £0.21 5.46 £0.64 0.75 4.41 £0.37 4.55 +0.41 0.581
C20:1n 1.86 £0.45 1.68 +0.08 0.272 1.68 £0.22 1.64 £0.26 0.766
> MUFA 43.72 £1.36 43.12 £2.31 0.633 40.91 £1.38 37.65 £1.46 0.007
Cl16:2n4 0.30 £0.04 0.31 0.3 0.576 0.35 +£0.06 0.27 £0.05 0.059
C16:3n4 0.37 £0.03 0.36 +0.03 0.926 0.57 +0.08 0.48 +0.10 0.142
C18:2n-6 13.45 £1.24 14.3 +£1.78 0.404 8.89 +1.47 15.84 £2.6 0.001
C18:3n-6 0.15+0.12 0.17 £0.03 0.242 0.2 +£0.02 0.18 £0.02 0.110
C18:3n-3 1.62 +£0.17 1.74 £0.22 0.376 1.63 £0.29 2.15+0.44 0.056
C18:3n4 0.18 +0.06 0.19 £0.05 0.875 0.2 +0.01 0.22 +0.03 0.150
Cl18:4n-3 0.17 £0.04 0.17 £0.02 0.623 0.27 £0.03 0.21 £0.05 0.060
C20:2n-6 1.14 £0.15 0.97 +0.21 0.163 0.53 +0.08 0.39 +0.12 0. 065
C20:3n-6 1.43 +0.35 1.34 +0.19 0.635 1.01 £0.14 0.96 +0.15 0.543
C20:4n-6 1.03 £0.12 1.04 £0.10 0.910 1.70 £0.19 1.43 +0.27 0.104
C20:3n-3 0.38 £0.07 0.36 £0.04 0.461 0.35+0.05 0.30 £0.02 0.059
C20:4n-3 0.31 £0.06 0.36 +0.17 0.504 0.39 +0.06 0.33 +0.06 0.204
C20:5n-3 2.52+0.21 2.85+0.4 0.141 3.27 +0.38 3.65+0.25 0.096
C22:5n-3 0.66 +0.14 0.63 +0.08 0.634 0.93 +0.08 0.87 +0.11 0.377
C22:6n-3 4.68 +0.73 4.56 +0.04 0.755 7.45+0.95 7.18 £0.97 0.672
> PUFA 27.73 £1.13 28.67 £1.98 0.381 26.81 £1.76 33.73 £2.85 0.002
> n-6PUFA 17.19 £1.05 17.82 +1.55 0.477 12.33 +1.36 18.8 +2.33 0.001
> n-3PUFA 10.36 £0.93 10.67 £0.59 0.544 14.28 +1.24 14.70 £1.15 0.587
n-6/n-3 1.67 £0.19 1.67 £0.11 0.969 0.87 +0.13 1.28 +£0.18 0.003
> HUFA 11.01 £1.29 11.13 £0.53 0.852 15.09 £1.47 14.73 £1.54 0.712
K4 unknown 3.65+0.29 3.66 +£0.80 0.959 5.25+0.62 4.07 +1.12 0.073

4 TFA S SRR, T [H] o

Notes: TFA represents the total fatty acids,the same as the following.
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Tab.7 The effect of trash fish and formulated diet as feed on fatty acid

composition of gonad of E. sinensis % TFA ,mean + SD,n =5
faHtEt‘jbﬁiEd AF BF P AM BM 4

Cl14:0 0.94 £0.08 0.93+0.10 0.861 0.44 +0.12 0.36 £0.09 0.278
C15:0 0.59 +0.11 0.45+0.10 0.072 0.23 +0.04 0.22 +0.04 1.000
C16:0 14.56 £1.11 13.32 £0.47 0.051 9.23 +1.41 8.42 +0.42 0.252
C18:0 4.13 £0.37 3.74 £0.09 0.052 5.93 +£0.015 6.22 +0.40 0.171
C22:0 0.14 +0.03 0.10 £0.07 0.267 0.57 +£0.08 0.68 +0.09 0.092
C23:0 0.13 +0.02 0.27 +0.02 0.000 0.25 +0.02 0.23 +0.02 0.056
> SFA 20.58 £1.59 18.81 +0.66 0.062 16.75 +1.46 16.22 £0.81 0.573
Cl4:1n-7 0.04 £0.00 0.04 £0.01 0.760 0.24 +0.11 0.24 £0.02 0.904
Cl16: 1n-7 10.12 £1.54 9.88 +0.91 0.770 3.06 £1.63 2.21 £0.47 0.298
Cl16:1n-5 0.43 £0.09 0.40 £0.04 0.414 0.38 +0.03 0.42 +0.05 0.176
C18:1n-9 26.64 £1.47 23.81 £0.69 0.005 16.18 +1.25 15.88 +0.53 0.632
C18:1n-7 6.25 +0.33 5.99 +£0.43 0.059 4.92 +0.45 4.74 +£0.43 0.541
C20: 1n 1.09 +0.21 0.97 +0.06 0.270 1.44 +0.21 1.44 +0.25 0.979
> MUFA 44.85 £1.75 41.09 £1.48 0.006 26.23 £2.95 24.94 £1.04 0.383
C16:2n-4 0.26 +0.04 0.27 +0.01 0.359 0.21 +0.04 0.24 +0.05 0.370
C16:3n-4 0.45 +0.07 0.35+0.03 0.027 0.55 +0.07 0.58 +0.04 0.527
C18:2n-6 11.61 £1.21 12.84 £1.51 0.195 5.42+1.15 5.63 +1.47 0.804
C18:3n-6 0.11 £0.02 0.15+0.02 0.034 0.11+£0.03 0.08 £0.01 0.087
C18:3n-3 1.68 +0.15 2.05+0.18 0.007 0.64 +0.10 0.61 +0.15 0.775
C18:3n-4 0.12 +0.03 0.19 +0.04 0.026 0.04 +0.02 0.04 +0.01 0.894
C18:4n-3 0.14 +0.00 0.16 +0.02 0.094 0.42 +0.03 0.49 +0.08 0.093
C20:2n-6 0.39 +0.07 0.37 +0.03 0.616 0.35 +0.08 0.34 +0.08 0.818
C20:3n-6 0.86 +0.13 0.90 +0.08 0.548 1.88 £0.11 1.98 £0.21 0.340
C20:4n-6 1.61 £0.22 2.00 £0.21 0.022 9.74 £1.42 10.98 +0.83 0.133
C20:3n-3 0.29 +0.04 0.31 +0.03 0.465 0.33 +0.03 0.35+0.03 0.309
C20:4n-3 0.17 £0.03 0.24 +0.03 0.008 0.14 £0.06 0.11 £0.01 0.300
C20:5n-3 6.60 +1.23 7.93 +0.39 0.05 13.85 +0.48 13.97 £0.92 0.803
C22:5n-3 0.65 +0.09 0.74 +0.06 0.001 0.56 +0.04 0.44 +0.22 0.261
C22:6n-3 6.17 +0.65 8.22+0.34 0.000 14.56 +1.62 14.32 £1.03 0.786
> PUFA 30.26 +3.18 36.09 +0.9 0.004 48.03 £2.88 49.33 +1.8 0.415
> n-6PUFA 14.58 £1.32 16.26 +1.29 0.077 17.49 +1.34 19.01 £1.03 0.079
> n-3PUFA 15.56 £1.95 19.65 £0.72 0.002 30.49 +£1.93 30.28 £1.07 0.840
n-6/n-3 0.94 £0.05 0.83 +0.09 0.042 0.57 £0.04 0.063 £0.03 0.031
> HUFA 16.21 £2.08 20.34 £0.90 0.004 41.05 £3.41 42.14 +£1.98 0.552
A% unknown 3.70 £0.28 3.38 +£0.44 0.212 8.23 +1.90 8.69 +1.00 0.645
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Tab.8 The effect of trash fish and formulated diet as feed on fatty acid
composition of muscle of E. sinensis % TFA ,mean + SD ,n =5
faﬂijb;fizd AF BF P AM BM 4
Cl14:0 0.34 +0.06 0.44 +0.14 0.208 0.23 +0.02 0.25 +0.04 0.308
C15:0 0.31 £0.04 0.27 +0.05 0.266 0.24 +0.03 0.25 +0.04 0.683
C16:0 12.00 £0.31 12.45 £0.89 0.320 11.15+£0.2 11.55 £0.38 0.066
C18:0 7.06 +0.23 6.86 £0.47 0.423 7.08 £0.28 7.03 +0.34 0.827
C22:0 0.27 +0.04 0.36 +0.06 0.025 0.26 +0.02 0.23 +0.06 0.316
C23:0 0.28 +0.03 0.32+0.05 0.222 0.29 +0.05 0.29 +0.02 0.808
> SFA 20.27 £0.56 20.69 £1.20 0.429 19.24 +0.27 19.62 £0.27 0.063
Cl4:1n-7 0.04 £0.01 0.03 £0.00 1.000 0.03 +0.01 0.03 £0.00 0.455
C16: 1n-7 3.22 +£0.63 3.77 £0.96 0.316 3.13+£0.07 2.47 +0.20 0.000
C16:1n-5 0.28 +0.04 0.30 +0.05 0.658 0.34 +0.02 0.31 £0.04 0.132
C18:1n-9 20.57 £0.78 19.69 £0.75 0.107 19.93 +1.44 18.97 +1.18 0.282
C18:1n-7 4.73 +0.45 5.03 +0.45 0.339 4.43 +0.45 4.46 +0.28 0.909
C20:1-n 1.00 +0.16 0.98 +0.15 0.825 1.01 £0.12 0.98 +0.14 0.669
> MUFA 29.84 £0.78 29.79 £1.30 0.941 28.87 £1.03 27.21 £1.18 0.044
Cl16:2n4 0.19 +0.02 0.20 +0.02 0.449 0.22 +0.02 0.19 +0.01 0.060
C16:3n4 0.57 +0.06 0.55+0.06 0.509 0.70 £0.05 0.71 £0.06 0.830
C18:2n-6 10.22 +1.01 10.21 £1.04 0.981 7.27 £1.21 9.38 +1.31 0.030
C18:3n-6 0.08 +0.01 0.09 +0.01 0.170 0.12 +0.01 0.11 £0.01 0.092
C18:3n-3 0.97 £0.05 1.04 £0.21 0.468 1.01 £0.26 1.04 £0.15 0.851
C18:3n-4 0.06 +0.02 0.07 £0.01 0.294 0.06 +0.02 0.05 £0.00 0.133
C18:4n-3 0.32+0.05 0.40 +0.05 0.025 0.34 +0.03 0.31 £0.06 0.375
C20:2n-6 0.28 +0.08 0.21 £0.06 0.119 0.13+£0.03 0.10+0.03 0.342
C20:3n-6 1.46 +0.24 1.41 £0.13 0.680 1.36 £0.09 1.34 £0.18 0.814
C20:4n-6 3.11 £0.26 2.95+0.20 0.286 4.71 +£0.36 3.95+0.46 0.019
C20:3n-3 0.34 £0.07 0.35+0.03 0.862 0.37 £0.05 0.35+0.03 0. 606
C20:4n-3 0.13 +0.02 0.16 +0.02 0.074 0.14 +0.03 0.14 +0.04 0.771
C20:5n-3 15.8 £0.51 15.47 +£0.82 0.474 17.51 £0.5 17.47 £0.36 0.887
C22:5n-3 0.53 +£0.05 0.53+£0.05 0.955 0.57 £0.04 0.53 +0.06 0.284
C22:6n-3 13.16 £0.44 13.3 +1.49 0. 846 13.39 £0.86 13.93 £0.66 0.299
> PUFA 46.46 £1.03 46.19 £2.13 0.808 46.98 £1.64 48.69 +1.33 0.108
> n-6PUFA 15.15+1.14 14.87 £0.93 0.672 13.59 +0.89 14.88 £1.43 0.126
> n-3PUFA 31.24 +0.65 31.25 +1.77 0.989 33.33 +1.31 33.77 £0.49 0.502
n-6/n-3 0.49 +0.04 0.48 +0.04 0.756 0.41 £0.03 0.44 £0.04 0.256
> HUFA 34.54 +0.70 34.18 +1.89 0.699 38.05 +1.03 37.71 £0.93 0.595
K41 unknown 2.66 +0.15 2.57 +£0.26 0.508 3.98 +0.84 3.57 £0.46 0.378
3 e B &5 7. 41%  FEASF 5 B 0 T rh A g

3.1 BMESAMNTRERBEELERLEN
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Effects of formulated dietary replacement of trash fish on growth performance,
body composition and fatty acid composition of Eriocheir sinensis

QUE You-qing', YANG Zhi-gang', JI Lian-yuan', HE Jie', SHAO Lu-chang',
WANG Chun', YANG Xiao-zhen', CHENG Yong-xu'“, YANG Jin-ying’
(1. Key Laboratory of Freshwater Aquatic Genetic Resources,Ministry of Agriculture,
College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306 , China
2. Chongming Fisheries Technology Popularization Station ,Shanghai 202150, China)

Abstract. Effects of replacement of trash fish with formulated diets on growth performance, body
composition and fatty acid composition of Chinese mitten crab ( Eriocheir sinensis) were investigated in this
study. The culture tests were carried out at Chongming County, Shanghai, which lasted 240 days, from March
to November. The survival and weight gain of each treatment were counted after breeding. Random sampling
and then the hepatopancreas index ( HSI) , gonad index ( GSI) , meat percentage,body composition and fatty
acid composition of each tissue of both male and female crab were determined. The result indicated that the
formulated diets treatment had no significant influence on trash fish treatment in survival,weight gain, HSI,
GSI and meat percentage (P >0.05). The moisture content in hepatopancreas of female and male crab of
trash fish treatment were significantly higher than the formulated diets treatment( P <0.01) ,and the moisture
content in meat of male crab of trash fish treatment was significantly higher than that of formulated diets
treatment( P <0.01). Total lipid in hepatopancreas and gonad of female and male crab of trash fish group
were significantly lower than that of formulated diets( P <0.05) ,and total lipid in meat of female crab of
trash fish was significantly lower than that of formulated diets( P <0.05). Crude protein in hepatopancreas
of female and male crab of trash fish was significantly higher than that of formulated diets( P <0.05) , while
crude protein in ovary of female crab of trash fish was significantly lower than that of formulated diets( P <
0.05). Free fatty acid ( FAA) in hepatopancreas of female of formulated diets treatment was significantly
higher than trash fish treatment( P <0.05) ,and phospholipids ( PL) content in hepatopancreas of female of
trash fish treatment was significantly higher than formulated diets treatment( P <0.05). Triglycerides( TG) in
both ovary and muscle of female of formulated diets treatment were significantly higher than trash fish
treatment( P < 0. 05 or P < 0. 01), while FAA and PL contents of female of trash fish treatment were
significantly higher than formulated diets treatment in ovary and muscle( P <0.05 or P <0.01). Cholesterol
(CHO) in muscle of female of trash fish treatment was significantly higher than formulated diets treatment
(P <0.01). There were no significantly differences in hepatopancreas of two treatments( P >0.05). FAA
and TG in testis of trash fish treatment were significantly higher than formulated diets treatment( P <0.01) ,
while PL in testis of trash fish treatment was significantly lower than formulated diets treatment( P <0.05).
CHO in muscle of male of formulated diets treatment was significantly lower than trash fish treatment( P <
0.01). Linolic acid (C18: 2n-6 ) in hepatopancreas and meat of male crab of trash fish were significantly
lower than that of compound feed( P <0.01 or P <0.05) ,while ARA(C20:4n-6)in meat of trash fish was
significantly higher than that of compound feed( P <0.05). Linolenic acid( C18:3n-3) ,DHA (C22:6n-3)
and ARA in ovary of female crab of trash fish were significantly lower than those of compound feed ( P <
0.01 or P <0.05). The results obtained from the present study indicated that suitable compound feed
replacement of trash fish had no significant influence on growth and development of crab, while body
composition and fatty acid composition of crab changed with different feeds.
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