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FRBVEHEAT & FRACEC o [R) IL Ay ] B A T R Y
RN FE 5 0 B2 ) B AR

B R oy A A s A GOR T o A BB T3 20 s
6 % 1 FLM L 76 A2 A8 I AT IR Bl 20 1~4 4.

HPRLET , 25 FH SR B B I 60 H 95 » TR In a7y
RHUZ A KRR & 25, TSRSt 2 LR M)

AR EC I Fn 53 4H FIRET —20 CHKME A EHRFEM . Ll Aglient
PR AE B AR RN, SEB SR IEHI T 4 RN THE 5890 “UAH £ A U AR R T R 1T, 45 R A % 2 B
SR GE O, MR ERR S O RE R ER T n. WIS DB IK B/ J R0 I B A D e B AL i

1 A=

1.1

B R A R 2w RS A IR T R AL Y O 5 4
J P PG R SR AR ] iy S0 n R AR £ A DR B I, R
Fz1 AREPBEHRAREA
Tab.1 Composition of the experimental diets %
. AL Diet
B4 Composition 1 5 3 2
JREl Ingredients
) Peru fish meal 25 25 25 25
B RS Squid viscera meal 6 6 6 6
NELVE % B} Beer yeast 9 9 9 9
T Soybean meal 20.3 20.3 20.3 20.3
16 R Peanut meal 12 12 12 12

B4 i P VR L Mineral premix® 1 1 1 1

#E4E R TR B Vitamin premix® 0.5 0.5 0.5 0.5
53, Betaine 0.3 0.3 0.3 0.3
4 C T BEPRNE VCPP 35%) 0.1 0.1 0.1 0.1
4t E E&F2HS VE actate (50%) 0.1 0.1 0.1 0.1
R 4% CaH,PO, 0.5 0.5 0.5 0.5
ZEAMNEE Cr04 0.1 0.1 0.1 0.1
ALK Choline chloride 0.2 0.2 0.2 0.2
AHE fF Cholesterol 0.2 0.2 0.2 0.2
TR Starch 18.7 18.7 18.7 18.7
P BT Fish oil 6 0 0 0

AWM Peanut oil 0 6 0 0

R Lard 0 0 6 0

YRRERE Lectin 0 0 0 6

E 5 7 Nutritional composition

HEH /(% ,DW) Crude protein 41.2 40.58 40.78 41.71
AR NG /(% , DWD Crud lipid 10.12 10.85 10.5 10.18
&5 /(% DW) Ash 8.9 7.78 8.79 9.58
K5 /% Moisture 9.19 9.15 9.12 9.32

AR R TR R P4 A R TR RHAD 7 4 S LK (7.

Note: The formulations of mineral premix and vitamin premix based on reference[7].

1.2 FEHABRAFREE

L BRI AW HE, 7 3 mX3 mX2 m Kk
MWPEFR 15d )5, PE R MMED AT E 50+ 5 g,
B 52 28 AR AL T B8, 40 4 4, B 4 T
T, BN ATERYIE 1S LR TER 1 m M3

HHCAR S . XTRT 2 B ZE T AR, FREE S 0 AR s E A
AN R R MERE . TR B ET AR T OCE LR B AR
% \PVC & HIAE 0] 88 () M HE 4, 2 50 300 (6] £R 7 7K 47
50~60 cm, V7 & E 2| & 4% 1 (40 mm X 40 mm) &
R . SE A (A1 B M A (RIS B VR AR R, ) R A B
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VKN, R T 08:30.17:30 F M 1K1 h
KRR TRIETR Y, & EAR S IR E AR & 15 L
. SRR K E K Te o BRI E SR,
B K IR TR &SN, 2R AR 7 AR KR,
FENARNEETHAT. BKERST30C . BilES
AR FTAR AM Nk St 42 il KR, #EANSER: H K pH 7.4
+0.25,DO>6 mg /L, NH; — N<0.2 mg /L, NO; —
N<0.01 mg/L. B HWRT. KL 30%, & E Lk
B IR R K 1 k. FRIE LS A A 28 JH.

*2 ABEPRRAOANREE
Tab.2 Profile and content of fatty acid in experimental diets
%

R % TRL Diet

Fatty Acid 1 2 3 4

Ciazo 4.98 2.22 1.84 2.05
Cis:0 18.64  20.25 19.37 16.99
Cis:1 5.08 2.86 2.14 2.59
Cis:0 5.06 9.79  32.55  5.14
Cig:1 16.15  26.91 5.01 14.03
Cig:2 12.41  16.17  20.66  31.04
Cis:3 1.59 1.12 0.59 3.75
Coo:0 0.73 0.56 1.28 0.55
Coo:1 2.84 1.76 1.03 0.75
C:4 0.78 1.45 ND 0.60
Cao:s (EPA) 4.62 2.26 1.35 4.16
C:o 0.88 0.32 2.35 0.63
Cos:0 0.93 0.52 1.05 0.96
Caao 1.34 1.09 2.20 1.85
Crz:6 (DHA) 4.88 2.98 1.65 5.72
C:1 0.67 0.27 0.43 0.45

1.3 B#ESENAZE

1.3.1 B FHEREIFERNERE 40~60 2k
J IR B R A4 o i e 16 0%
B Bvs R R e T, ME 0 SRR A A
FRIAARIS TT U6 J5 , WA OF 8% & 4 WA bR B A IR %
B IR BT R, BRI R 0 U S, A A
FHAEURE 6~8 R, M BE i PR & S, H A B S
PRI =20 B P Fh B M B 4% 1:2 SHuEERIR
£,4T>4000g %L 10 min, — 70 'CRAZAFM. f#
TR L Y O RN R R, R E S A R T
— 70 C BRI IKAE , FF

1.3.2 FHEMSEITMIERE 8 LR R

S Y HHS I 7817, 28 MR IR 5 T
CRBEATI RN T . R MR TR, B T,
AR L BE AL 3 0 0P e AR 3 I Uk 5
WRFEIR Ty, FER U 40 2R A7 5 U H P MR i
FE B — AN B ET A, A ROK 32 em IR 70 A4, FREL
FRELE 3 RIK 1 K. TEEZRE RN ES %
Millamena 25 W7V 75 3 - 4 B 554 S £ E 28 T Ha o
JE 4 KA 6 K, IHLIEE (1A [7] 350 7 B /D &= 1)
O GFABRES Y 0.1 ), S 2RI E %
FREFIR SRR Z B0 . B RHKI 2
HEOMLIE, B EH e ROE. FEINES K1
HAZH AR H N s SEB K PRI BRI 5T S AN S AL
PR 50 mL BURE 5 7K, St e RENE RIS E, [F]
o N R R T e, BRE, BT B4
KB SRR F54E 10 K5, 2% U HF S
IR S b . IR 38 20 (Gonadosomatic in-
dex> GSD « 1445844 (Hepatopancreas somatic Index:
HSD A5 IR an T A 300 & M BR ¥ #0 (GSD =
100 X 5F SR & S R @) ; ITA$5 % HSD =
100X ATEIE R& () /BB R E (g); 2500 =
100X A o FRPTAR AR f5 5P ) 0 & /58 07 R = 0P A 8
1.3.3 PEEHE (Vg B9 ELISA #  Vvg ikF
K P b G 2 W B 93BT 5, B SR AR
1315 Chen W43 F . B2 B E: H 0.05 mol /
L pH 9.6 PBS B 4f i 218 K &, G4 B AR AR,
Ho 4 FLAREAE R SRS R R B & 4 T
WEIEA. MEEHR, A 1% BSA HHTTAER
R RS E B9 100 p) , W EERITE 1 h,
% BSA,PBST %t 3 ¥R IOANIE SFBEIRE HIPL S
AL 100 pl B & =FIRIFF 2 h, B LT, PBST
Ve 3 K. ¥R [gG-HRP Sigma) ] PBST LA 1:
10 000 #Bs, I0A %71 G591 100 pl) , B & EEIFE
1 h, M2 =91, PBST ¥& 5 %, %X 5 min. £ %L
IMANEY B AR (AL 100 pL), BERE R, Ba
HIFE . BALINA 50 pL #1538 Q mol /L H,SO,) »
BifbTAX (78 [E Bio-Tek ELx800) 7E 595 nm 4t 344
2593 B . Sephadex G-200 PRI E 1T AL, FH 58 7R )4 Bk
iz i J5e P K 5 9 Ak B 2 e ) Vig IV B e il
2342[14,18—1910
1.4 HitoHh

HAE L1 + bR (X £ SD) FR. {E8
K35 7 Z A i 25k E, SR A Duncan’ s 2 E L
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W HEZER, ERDERERN 0.05. IR
Yo B IEAI AT, J7 2 50 i Ak BL A 43 b 3R s 1 24
Wi o % BUE W I 2 H. BB SR 5t 34E A
SAS system for Windows V8 X {H 0 4b 3

2 ZRE5H

2.1 AR RS R IR X 0 B % AR §E B (GSD AR AT IR 5
# HSD K520

AR AZE I~V GSI #4: L7t Hp
I~ GSI KT, BUERREHEN,
B, GSI 2 7+ = 3 9.15, F= SR AT 19 IV #1 GSI &
. 5%10.07, 2E & T I ¥ (P<0.05) .
Hofth %A Ab 3 2 GST 7B b #3455 5 41 55 AR A
[, R B A AR R B S GSI Fa 8N Wit £ . Xt I 4
PERR R B AR B R R ke 4 B T, 30 GST ElIE
£9.15, & T HAb s BRAH, H P #EE 4 GSI B

91.85+0.05. HEAPEME AV 1, # h4l GSI 1H
A& (7.3), HaR B/ BIRAR RO A6 A i 4 0 PR
Bl IR GE 3D,

SRR T~ ¥ HSI % A B2, 5 1, ¥
EERT O H, BF=00670 5 HSI 78 A L B & %= =7
(P>0.05 G 3). T& 1Ak 4241 HSI AR 1k
WERPRE AR, WA BI04 T e,
20 HSI7E 1 #AME L B 9.5 B3 = T HAb 4l
(P<0.05); B g4l HSI & I W1 20 {5 8.23, 1M
I BA%E AL 7.04, B E K T R At yh 4l (8.49)
kR4l 8.23) (P<0.05), H & 1A k4 #8 41 HSI
PR E S TR (P<0.05) 5 17 MERE PR IR il 24 (IV
HD W, %4 HSI o2& F B, 4 HST &A1 {4
3.18, KA TE A1l (4.48) , 1 £yl 4 1 HST & =i s
BT HAAFRA (P<0.0D G 3.

#3 ARTEBEFRANMIMELTHAEENERERSREER
Tab.3 GSI and HSI of E. sinensis fed different experimental diets during the ovarian maturation

n=3; X +SD
%} Diet
I H Item
1 2 3 4 5
GSI
I 0.14£0.09 0.14£0.09 0.14£0.09 0.14£0.09 0.14£0.09
I 0.48+0.24° 0.46+0.10° 0.40+0.12° 0.41+0.17° 0.68+0.22
I, 1.1240.84° 0.44%0.14° 1.05+0.40% 0.99+0.38% 0.85+0.23"
I, 2.44+0.05° 3.09+0.78" 2.75+2.09° 1.85+0.05 9.15+1.53°
v 11.25£1.00° 8.85£2.87° 7.30 £2.09° 11.50 £2.56 10.07 £2.40°
HSI
I 7.08+1.83 7.08+1.83 7.08+1.83 7.08+1.83 7.08+1.83
I 7.14+2.75° 7.18+1.41° 9.51+2.38 7.52+1.74° 6.76 £2.10°
I, 8.49£(.78 7.98 £0.14%® 7.04£0.97° 8.23£0.51° 6.83£0.72°
I, 8.56 £0.43° 8.13+£1.22° 7.48+0.82 7.99 £1.76% 5.61£0.79°
v 6.72£2.11° 4.48£0.18° 3.83£0.72 5.28+1.32> 5.03+£1.13°

VE 1, A 2, TRAE A 3, A 4, BE AR S5, W R RAT A LR E AR RS EREE (P<0.05).
Note: 1, fish oil group; 2 peanut oil group: 3, pork lard group: 4; lecithin group; 5, control. Data with different letters in the same line are signifi-

cantly different (’<0.05).

2.2 RALAE R R XTI A SR SA 1T A A R M

AN [F) A R R ) B M REFR bR 3R 4 BToR . Al
DIE H, fili 2l =50 ) i e, 15 %1 2,787 X 103 cell /g
HWHE, BE ST HMEmEH (P<0.05 , 1M B 5
WA XIS E & FAEMmAMBmA (P<
0.05) . X HE AL AN £yl £ | 5l A 2 E 8 1 52 0 2R S5

EH T REZES A3 M ERARE S TE
TMEEL AR 2, o g i 4 7 B0 ) 4 o TR 4
56.9% » H 3252, 740 2 B 2 A% T Ho b R B 54 el
M (P<0.05), FLH 40 2 59 il Oy e 4R S6F FRCAL 1
32.57%5 30.36% M H.iZ 41 7F 258 #A 17] & 1 308
SRS .
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Tab.4 Effect of different experimental diets on fecundity- fertilization rate and hatchability of E . sinensis

n==5: X +SD

Akt FEOR 1 /03 cell*g™D ZREE /% AL /9
Diet Fecundity Fertilization rate Hatching rate

1 2.787+0.46° 86.25+3.22° 75.75+2.95°

2 1.855+0.53° 81.75+6.34° 48.56+10.9°

3 1.585+0.414 76.52+5.89° 24.67+5.14¢

4 2.216£0.62° 86.03+2.24° 72.48 +6.50°

5 2.041£0.74* 85.21+8.89° 81.27+9.12°

VE: 1, B 2, TRAE A 3, R A 4, BE AR 5, WA RIPNG LR ERBAMHARFTEREE (P<0.05).
Note: 1, fish oil group: 2 peanut oil group: 3, pork lard group: 4 lecithin group: 3- control. Data with different letters in the same column mean sig-

nificantly different (’<0.05 .

2.3 CARIASE RS M R H B v & 8 Tk e
eI

% 5 FoR T & AL FR AL IR R 7 iR v A
[ R 2 A AL . T B e
S BRI B R Vg A BRI A R I I,
BT LWL I T I, 5 B, B % 5 T AR
RH B (P<0.05) s 124 H e 24 IV 30, 1 B2 Vg
SREE IR AT & R Z AL (P<0.0D. 5
S, ARS8 A 70 B 5 T B 5. 6 0 R
BB E Vg A, 1 HE M E Ve &
B0 TR L (P <0.05); T a3 41 1,
{424 35.75 ng/ul. BE R T Hibab 84 (p <
0.05): 7 I, Wi 48 T 41 Vg o U3 W1 B 5 T KA
L (P<0.05), LAl % AL 2 1] Vg & Rk R
B (P>0.05) 5 [, 9 I 4L B Vg 5

2551 331 ng /ul, BG4 B 325 41K T X B4R A i 41
(P<0.05), a4 23 & T4l (P<0.05), H
& LM e Vg L EZEZESR (P>0.05); i
AN BB A MM E Vg R, B & T H
fih %40 (P<0.05) , 35 ML FIX PR 2 7] Vg & &
FREEXER (P<0.05, HELFHHAYEEMLTH
i 3 ANMAEWTVRA (P<0.05) . AT, W& LM 2 Vg
B b R R B T N, 6 2 T R 4 K
AKHA, IR RS B R, (B B R F A R
PR AR B M L Vg B RN RNH AT E—
o WOEMAE D IR E 0, M M, M, M Vg
TR, AU A G0 T I, BA S B s 4 T
MmikeEd Vg I EFEEN N Vg IS EEE
T AR AL A .

F5 ARBERHRAEI A BERE S TR D MBI EELRIRER A

Tab.5 Effects of different dietary lipid sources on vitellogenin content of hemolymph during ovarian maturation of E . sinensis

n=6: X = SDsng /uL

RE S R4S Diet
Developmental stage 1 2 3 4 5
I 28.02+2.89 28.02+2.89 28.02+2.89 28.02+2.89 28.02+2.89
I 35.75+1.519 69.42+12.97° 114.69+7.58*  93.07+3.26" 72.20+2.78¢
I, 65.16+2.76>  82.37+11.81> 963.7+183.4>  53.89+2.32° 77.21+3.86P
I, 1331+230.2°  1096+241.5% 976.2+22.87% 866.3+91.84° 1216+90.7%
v 412.3+54.28"  265.1+24.12>  1.942+0.78° 1119+205.4° 1.77+0.16°

VE 1, A 2, TRAE A 3, A 4, BE AR S5, W R RAT A LR E AR RS EREE (P<0.05).
Note: 1, fish oil group; 2, peanut oil group: 3, pork lard group: 4; lecithin group; 5, control. Data with different letters in the same line are signifi-
cantly different (P°<0.05).

R H RIS . MBI IR F AT, AT R
B AR RE TR, LR T 2.
MEBEPERR AR B IR, OB R AE T AR 2 B — b
AR B R A, 5 — R SNE O s R R

3 it

3.1 BEREFAEERABRITM
FFEIBR A 22 FF 52 30 ) B R TH AL QB8 B IR
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W PEER BT R AR AR b, SR SR A R U T BF B 41 iR
A B, TANIEEBP B R A, BR B TR R A T A O Al i
DLAI 7 6 1, 2R JE 3 N B BEAH AR, SX B L0
G BF A Al 5 (8] P T R AR SRR B R kL, A
AR E B 200, RO R R, WERE 1 6
R AL DL YR P O 35 R AR O T, T 2 e 1 AR N
RERE M WERFERBAERRENRRENE
FEW T, I b T B B R AR 2 DL AN B R AR
hE. AETERRRRIE R E B SR sl i R
AR B FR 0 A 20 0 9 2 4 4 B 00 &, X Fihog
FEWR I % 3 77 NAEVF Z AR R AR AR 3 T F
sp ] e R R B R BT R P
FEY) R T & R4 (0 V) F iz B IR 8L, BT E
W B B T, BT LU B Y HSI EHCR N 5
AR, B KB S TR0 o i 7 B O 1, A 45 7]
GSI FRAL . X5 Wen 28 17 2 1 2 2] gy
HAEREAR B, TEIMEMN R IE R E ], ke
Vg &R E I B G R B Oy S8 R R K E
ME, X RARAE GSI B3 1 A 322 Ji [ 4,

A FUL R, WRL A 7S InAS [7] A 7 VR g B
R IR B AR I R T R R E R R AR R
5 e A v R R 41 (0 HST 7E MR R E RT3 R
EIUF BRAIE P Cahu 25 230 F L A& 1 R 3002 L 4h
TEXPIF R ISR IR 5, X F 25 R E 5
BEBEAFDER. AEEHEFRAEREE
WM,V 8, i B () HSI 3 & & 1K, 5tk [RIE,
GSI &GN, Ui B [, H0 2 MRS S i B O S8
TP AR I e I B, MERE I P Vg SRR
L8 B 2 T A EDE T axX — pi. Bk, 72 [, B R
HEAT JB BE 7Rl AR R AR AT BT P fe
UEAN, 1 IR B AR VA B GSIT E A, T A
o} A PR 2 ] BB IR R B KCE TR AR R B BN B A
15, 3 X b 22 S 1) 3 2 JeL IR AT R R BR A 22 0 /N
Ff%E, BT AR, B2k A S E&H W
X R S KA MR IR AT B R
T H AL .

3.2 BRREFFTEEAE RN

Djunaidah %5 247 F 7S [ (1) e & 07 e 438 0 40 2 5
B, R INAE FH G & TR RE W R T b 15 5 EE B 1 IR
FAFN 7= 51, (0 $ 0 T & 1R R} 55 B8 1 S0 1k A O IR
AEER G, ARSI EN R ER/ T T A
W55 s SAH R, IX B, 7 N4 T JOR AL &

TR, T B R R R H R R EL R T B, B vt 4 AT
BG40 8 1) 00 SE MR RE 4R AR B R0 T X R4
DT B, A 418 255 BE T 5, VAT B8 110 5 7 R B 5 I
5o TEHF K E W T, Marsden %5250 R A il & 15
(EA W) BERPE XRS5 48, IR19 T 8 %
TEPERE . AU, B R R AT A, B AR
TR ESERFAT . & HE &R A E R0,
JRE T AR CRUEARE (SRR S A Az T
AR B R EE S IS BN R JC = AN B 5
B AN SR AR 250, AT 5 A R i T ) Y
FEM Ak

CHWIFEMY, 7RI EFA K6k Z §E
il FH Fesh ) B W fe AR, A L R s R Rl
TRRR, JUH 2 & AW A G B e HUFA) 18t
T MBUEER T IR B 267290, AmFoss REH,
TR AR I ok S B0 B8 SOE MR ARG R, H
YR R A i) —2F, iR A s 4 5 B R
S 1 /3 oA s A A e 4 % B A R £ v R
HEds N K. % TN wh 4 kL 46 DHAEPA A1 18:
3n-6 77 R RELE B & B2 2.65%2.35%
0.59% 1Mty 2 4 3 Fh 3= 22 EFA & &2 5
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Effects of dietary lipid sources on ovary development and reproduction perfor-
mance of female Eriocheir sinensis

LIU Li-he!"?, CHEN Li-qiao!, LI Kang!,ZHOU Yong-kui!, LI Er-chao!
(1.Life Science College: East China Normal University, Shanghai 200062: China; 2.Hubei Center of Feed Technology: Wuhan
430023, China)

Abstract: Experiments were carried out to investigate the effects of dietary lipid sources on ovary develop-
ment and reproduction performance of female broodstocks of Chinese mitten crab, Eriocheir sinensis. Four
experimental diets containing 6% different lipid sources (fish oil; peanut oil, pork lard and lecithin, respec-
tively) were formulated and fed to the experimental crabs. Crabs fed with fresh frozen-fish served as the
control. There were 15 crabs in each experimental tank and four replicates in each treatment. The feeding
trial lasted 28 weeks. The results showed that broodstock crabs fed the diet containing pork lard and peanut
oil had poor fecundity and low hatchability. Fecundity and hatchability of female crab fed diet with 6 % pork
lard were only respectively 56.9% and 32.57% of those with diet with 6 % fish oil. Broodstock fed the di-
ets containing fish oil showed the highest fecundity which was 2.787 X 10? cell /g. Howevers egg hatchability
showed no significant differences compared with those with diet containing 6 % lecithin and control. During
ovary maturation, Vg could be determined in hemolymph during ovarian maturation of E. sinensis. Hep-
atopancreas somatic index (HSD continuously decreaseds> while Gonad somatic index (GSD increased in con-
trol groups especially during developmental stages Il[; — Il ;. In contrast to control groups the trend of nutri-
ents transferring from hepatopancreas and stored to ovary in the group fed with experimental diets lagged
with most sharp peak appeared in stages I, — IV ; which is more evident in groups fed diet containing pork
lard and peanut oil; especially the former which made Vg content increase in hemolymph so as to get nutri-
ents sufficient storage in ovary at stage [ll1. However: at ovarian mature stage IV GSI of female crab was
11.50 for lecitin, 11.25 for fish oil>8.85 for peanut oil and 7.30 for pork lard. Vg were affected by dietary
lipid sources. Vg content in hemolymph of crab fed with diet containing 6 % pork lard was significantly in-
creased at the early ovarian maturation. During ovarian maturation IV, Vg in hemolymph of all groups ex-
cept 6% lecithin group were significantly lower than those during stage Ill,. Moreover; Vg of crab fed pork
lard and frozen-fresh fish were significantly lower than that fed other lipid sources at ovarian mature stage IV. The
results in present study indicated that E. sinensis transferred the nutrient in Hepatopancreas to ovary; and nutrients
accumulated in ovary during phases [l[; — Il . Dietary lipid sources could affect the ovary development and production
performance by affecting the synthesis and accumulation of nutrientss such as vitellogenin, in the ovary. Besides; as a
dietary lipid source; lecithin showed significantly good founction in improve ovary development and production per-
formance of E. sinensis. [Journal of Fishery Sciences of China,2007,14 (5):786 —793 ]
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