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EEED, FEMAY, AL
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2. B RE, KFERIEEFREERRBFE RGO, BE 201306;

3. E KPR R BRI T B R AKHO AT FE Gy, RO R A SRR Kl 5
PR SRR R SRS s, VLR BB 214081)

WE: VAREAANfFkEx PEREENFARERERRIAN T, RNLHAT
RN T BEREPTEREENERER. BERAFRNAN T RRLS, HH—
FURTAREKTE. HEX. FEHKE. REEgnER. £RXEr: ORAH
BAWREERDETGTKED, MARKKFTE. WEEX., e KE oG zEE -4
TREZR;, EXRSENE, EARESFL, RAABANTRkED, HFE3IK
BRE—dAEEREE; HEX A, #EARNFEZR, HFUBEEF 2R RER
AEABAN B EENEENTRkED, THEBESL I KFE 4R TE 2NN KHEAF
HUAmBEEEREEATAREL. QERAA k& 2 AR BT HERIEEL N
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st OO A B BN R 2 — P i AR ol
BRI BRI SR, DASROR B 2t W0
FIIHT . M. ERLL ARy, B
Wi e G IR A e R A TR T, B
4 R 1IR3 T IR BE K O AL 3 BRI i
P4 450 MRS T 1)y 8 R i3 PR TR £ B 4 T ) A
R, TR A AR SR B AN B8 1 U TG 3
AP AR S E B AE RKROR, X LR R A T B
T T R e RS i O AR E S — R A R,
H A2 T B AR SRR IR Al ) TR A SR
PRI, — of s 250 A 8 2 BRI R B il —— < e
EUHEANT AAMTRALER T B B AT g S Y
Ko KRR RS, bR G EAE AR
SR, BRlEG TITSHR R BRI
Y LA B A5 IR A B4k M s ) 13 % e SE A T A
AR, SO T OKBEIR L W 1K, 4
UL 1 R B LA R R T TR A PEORL R A
B, RKRFEAR T G375 B AT H B B R )™

Ui S T e AR R Ve VR T AT DR AT 1) S 3
AN, REE B R KA A o I AR R BE A R A
R PR, SR AR R ELR IR RE Y vk A
T ARG LR, (R R B R T A
AR NI, 1 2R TR TR A R
VKA R AR G R SRBE DT 5T . FE K ELAED BF S
VKA I S R X A 8 R T TR B A A R
Wiy, A BLUK AL B I L U MRS DL K
B2 e A BT R XA AR SR AT T T IS R A
v ta o A g B A KPR RERY R, A BRUK AR
AR E R T RS A4, HaPrlaiit.
FAr Ao ol 2 R C R s =i oy £, ke
Dy fé SR TR B, X R Rk A
B IR PR R TT 1) o A RRE A vk AR
A A B EDROR IR, B AR R SR B rh AR
BB YRR S B R TR B2 T B F 5
) R DL AR o AR BT 5T (8 A AR AR SR A
ARG, WHFE T ATEEOREC S Rk £ 2 fJr X
X H e 0 R Y B AR R AR R AR UL P
JRCAYRZ 0, DL rp A B AR R R L ORG ofE
Bemd . DAR Tl A 7 A 3 BB -2 A H

1 MRS 1A

1.1 SCIG#A R

SLE BN AL T IR A, A P K™
B2 e TR AR U ATE T L 5% IH 98 187 A 8 ¢ (5

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

FEFEH M . 2019 4F 3 H 19 H Pk ik mifdort: | 3%
J1ug, RUAR 2R WA, kit 96 HO(E L MEAS
oy, vk /N f, BE FRAE SRS TE, FLA
T e WA VL 75 1 3 s AR A BR A W), ROk
/SR MDTREER, s AN 1 ot 1 NS € I 2V o & =% A1
K. BERR A . IRIRES . B RA4ER.
TR AN, BAEIRB IR 1 PR,

®1 REARMAKkEEFRBRILER(FE)
Tab. 1 Comparison of the nutrient

ingredients with formula feed and

frozen fish (dry weight) %
I e &t &1
component formula feed frozen fish
/K4 moisture 11.33+0.27° 79.15+0.58"
HEA  crude protein 42.60+0.83" 62.67+1.32°
SR total lipid 8.04+0.22" 18.36+1.27°
K4y ash 16.21+0.04° 13.92+0.93"

e FATARNE 7 ERE ZE 5 B3 (P<0.05), AFKEFEERR
ZE SR (P<0.01), TR

Notes: different lowercase letters in the same line indicated significant
differences (P<0.05) and different uppercase letters indicated extremely
significant differences (P<0.01), the same below

1.2 TLWRITRER

SEWSAE 6 17 x16 B Y 4 B P A% R K <8 Ty
R, RENEANFRHERILEE 1 R
WERA AR MK 2 N (B 4 ANEE, B4
BwE 12 H, M MRS TR HRK,
KRR (2543) °C, ARAE & A i S AE S mg/L
PIE, RASE/NT02mg/L, pH N 7.0~8.5,
16 B FH G A RS M 7 d LAGE I 1% FR P A s
SCESTHIAS 24 he FEFHMIME], BRFE 7:00—8:00,
17:00—18:00 P /™ B[] B 1 4710 £ 5 W () ek 2
R AR BT Y 2%~5%), AR A A A K
MO I E B AR SRR TR KA R K, FRIE
JAAM 3 H26 HE 11 20 H, 33t 2404,
1.3 #H@mXE

FE S ] rh AR S B B R 1 IRSE, e R
1 YW 52 8] BR B [A] (molting intervals, MI, d), %
Vi) B Ay A5 R v A o 2 T W 5 T AR ) T — IR A
LR, 3 d )5 & AL S PR H A
Pt (B RARRAK ) IR ER | FREK
RMGITIET R, FFRMEEAME NG, W24t
WU BT A Y iy AR SR R . 4% 6 HL, BRI
TR B BT LA . R R, kT
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750 KopE o R 45 4

—80 °C KFHIRAT, M TIREE% .
14 Hmioh

A KI5 47 34 H 2R (weight gain rate, WGR,
%) = (W,~W,_, )/ Wx100%

¥ 7€ K R (specific growth rate, SGR, %) =
(InW,~InW, , Y/tx100%

T35 2R (survival rate, SR, %)= N,/ Nyx100%

BT I B 35 #1 (hepatosomatic index, HSI, %)=W;/
Wx100%

PENFHEEL (gonadosomatic index, GSI, Yo)=W,/ W
100%

JIE35% )& (condition factor, CF, g/em®)=W/L’x100
K, w, MBS n R W75 1R BT i (g),
W,y NEESS n—1 IRWL5T 5 1P IR T (g), W
REER T (g), ¢ AWLSTHRE (d), N, AEEACKR
MG Ny HERIIR A, Wy WEE IR E & (g),
Wy WEEVEIRF & (g), L AkMH K (em).

B R IR BR 4 AR, K H AR U B
BN ZERRA BRI B, HERRFRI 600.0 mg
KR RRE AL, BRI 0 K R A G, 27
18 m A 8 mL HCL JF R e gl K i 4, PR UERE i
BB, hESS, iR Sminf5, TEWKE
WEAT BB (110£1) °C K% 22~24 h, YITF K i
BHEEFKREMERE R 25 mL A58l . E4E,
XUZUEACT U8, HOIEWR | mL & T 25 mL /NVEAR
Hr, TE I NaOH F .25 T # & v 28 T ORI #4
ARt 50°C), SRIEMA 1 mL pH 2.2 f) £k fR % i
5, WWEERS R 1.5 mL IELOE T, 10 000 r/min
B0 10 min, HLO0. 5 mL [ FRE SO e
JIT SRS S AR WA L A

BiE B BR 2R K, SR FH RS — 1k U A
T A UL PR 1 0 R L B AR X6 5 1, BRGER o E
i AR G B LA RE S TR R b, B
JIgs T T 1) ) R A+ B - UK =202 0 14k
PEERENT, 4331 1 mol/L KOH-F FEHI 0.5 mol/L
i P VY T2 37 YA 0 0 T PP R Ak, P I P e AR
BRI R e . FE SRR gL S, BB LS
gk — B T TR A Agilent 7890B-
5977A SAH A5 -G I AL (GC-MS).

1.5 BUEEAIE

i FH SPSS 24.0 %R {4 X 52 36 B s 47 07 25 5%
PERL S, SRR R J7 2270 (One-Way ANOVA)
VST, ¢ G 50 K6 A5 45 T F8 A 1] 1) 22 S, i L
- Y4 {8 45 ME 22 (meantSD) Y IE X Ex, P<0.05
HESBE, P<0.01 HEFWREE,

2 4R

21 EEKMR

FE S 7T, LA BRDRE AT OK £ 2H R T R
I35 R 58.33% M1 43.75%, 4 Z IAIAEAEM B
ZE5E (P<0.01), ZoRMFRE, WER, Fred kKR
& 3T bR vk gl T A AR (P>0.05), B
e () B DU K 2H BT B A TR (P>0.05)(35 2)

TEZFHRE T P AR BRI T 3~4 R5E, &
Y76 Ji5 DK # 2 h AR BB B R BT A v TR S AR
B, HUKZH h A g 2 B o 3 Rt 7 5 1R B
i W TR A R (P<0.05), {HES 4 RIE5E )
2 AR LTEEE, JTREZES (P>0.05) (K 1),

WA T, B RPN IR K, M.

®2 BEAANFIKENRIEHERE KN MT

Tab.2  Effect of formula feed and frozen fish on the growth performance of
E. sinensis reared in the “Crab Palace” system n=50
HE i -+
HiH female male the sum of female and male
items [IVEEaiE VK H LA ikl Vi) fic & ik VK
formula feed frozen fish formula feed frozen fish formula feed frozen fish

JRIEZR/% SR 75.00* 50.00° 41.67* 37.50* 58.33% 43.75°
Vighk /g IBW 7.63+3.49° 8.72+3.75 8.99:+3.39" 8.09+3.05° 8.31+3.86° 8.40+3.63°
AR E/g FBW 37.96+9.41° 39.05+7.82° 34.38+6.85" 37.87+9.60° 35.4148.69° 38.42+8.69°
WE /% WGR 406.50+95.59° 433.64+161.80" 360.32+170.78° 428.00+164.07* 385.38+135.37° 430.64+160.39*
R Z/%  SGR 0.90+£0.11° 0.91+0.18° 0.83+0.20° 0.90+0.16 0.87+0.16° 0.91+0.16°
AR RR/d MI 52.73+24.40° 49.57+23.38" 51.84+20.45" 47.79+17.84° 52.234+22.48" 48.68+20.61"
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40 ¢, AR formula feed

Il VKff frozen fish
32+ 2
= b
075 g4 | B
) 4
=2
& 9 16
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el
0 L L L L
0 1 2 3 4
W e L
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(a)

40 ¢ a AR formula feed
B /Kfi frozen fish _}
32 2
- b
075 o | +
i 5 24
i 5
= 5,
®3g 16+
S
0 L L L L
0 1 2 3 4
e TR AL
molting frequence
(b)

E1 EEAMFIKEXTHE ), # b PEAEBERENZMN
B o AN [F) N5 - BEAR R A 6] 22 7 3 (P<0.05), AFKS 7 RERZA IR 2 7R E# (P<0.01), TH
Fig. 1 Effect of formula feed and frozen fish on the body weight of female (a) and male (b)

crabs reared in the “Crab Palace” system

Different lowercase letters indicated significant differences (P<0.05) and different uppercase letters indicated extremely significant differences in for-

mula feed and frozen fish (P<0.01), the same below

ARG E AR AR E KRR TRBEE, B3
W58 76 22 THIf T A R RS A A e AR, 1T 2 S U
Y —FEE A KBS (K 2), HAh5 2 )bk
Fea, MERE (43 E R oK fa 2 B R ol 66.00%,
BOA R T 12.87%, —HIEEW B ELER (P<
0.01); HH/, s A3 F R AL A DR AR5 1K
WSS S5 FIES 4 A S 2 AP Bt 3 & ok fadd
(P<0.01), M4 Gf 2 B8 119 i o 18 R L A 1) Rk 4
MIFESS 1 RIESE 5 1 2 i T vkt (P<0.05)(1#1 3),

/AR formula feed

80 r 0 I /Kfi  frozen fish
A
8 64 u B
s
SR i
B I
b o
=l &b
ED 32+
(]
B 16
0 s
1 2 3 4
5 58 L
molting frequence
(a)

2.2 ELETARIANIK B $R IR X h Ae 4 B B AT
ERMREEHNEME

e Hp A G UEE T B P B R IR IR 4R SIORT
BRIER L, BOA R Rk 410 K 2 R (P>
0.05), {HJE7E IR MR BT T, vk fa 2w v T i
AR, PR RR S B T, F A DR 2 )
kgl (P>0.05), MM HEh AR B
1 DK £ 21 T SR R 8 B 4.75%, T T 45 )
BHE B TR A5 el 3.46%, —#FEREBF (P<

O BAE formula feed

80 3 W /Kfa  frozen fish
A
864”%
<
= B
S 48t H a
M2
&
Eﬂ\: E 32+
.20
o
Z 16 L
0
1 2 3 4
LDTAYC
molting frequence
(b)

B2 EAERRFKEITHE (), # Ob) PESEEEES RN

Fig.2 Effect of formula feed and frozen fish on the weight gain rate of female (a) and

male (b) crabs reared in the “Crab Palace” system
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20 ¢ 0 I RCAE formula feed
a Il /Kfi frozen fish
o 16} +
o ®
= 2 b
¥ 12t
% 3
)
B Lf‘:‘i 0.8
I
0 1 1 1 1
1 2 3 4
W35 L
molting frequence
(a)

2.5 r g I &kl formula feed
Wl /Kfi frozen fish
0 20 T
s E 1
> <=
ME st |2
u 2
&b
{h’h% 1.0
£ 3
% 0.5 | ’+‘ ' ’+‘ [
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Wi e L
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B3 ECAMBIAKEIIE (), 1 Ob) PEABEETEERENEMm

Fig.3 Effect of formula feed and frozen fish on the specific growth rate of female (a) and

male (b) crabs reared in the “Crab Palace” system

0.05); VEARFEEOUEMERENC G R H e R 3.87%,
WMEBE VKN 2.76%, — 2R B3 (P<0.05)(F 3).

23 EAERMKERR FEHEEINRN
RERERN S ENTNE

F T €0 220 R 7 1R M 7K i ik i v B A R
I >k, DA H AR YRS B LA Hh S 18 i
BRI (£ 4). KOANRNZRERSE (CTAA),
HEIRE R S (CFAA) I #5 TR AR (P<
0.05). MBAANGEIEIRKF , 4 RKEZHAIR &=
) R UK f 2 W v T A dRRE AL, ol R
F AR VK B 35 T RS B (P<0.05), T
i 22 1 U] 2 T A R A 2 K Tk A gl s MU
ARG, NS 2R e ME . R B A AR (|) 38 2 vk £
2 2 T A DR (P<0.01), i i 4 1R T
SRR AR AR S 2 = Tk gl (P<0.01); LAk,
MEEEAR. AR, FERMHTEARX 44
FFLTR AL R A7 7E 35 25 57 (P<0.05); T Hofth 4 3
PR 7 I A8 2 0] 2 2 TG W 35 25 5% (P>0.05).

24 EEEBFKEIZBEI PLEHEENR
BE BABS 2R AR K & 2RI F2 1

A A 3R T LA e A I 19 A AR D7 R
(F&5), Horpr2 gl B LR AR ARG D7 R it (Y SFA).
BN RS I R i (XMUFA) 122 A IS 15
i i (YPUFA) 2170 3 2% 5 (P>0.05), 1fii = &
AL g 5 2 B & (CHUFA) #il DHA+EPA 5 &
M AC A Rk 2H 53 = Tk f0 2 (P<0.05). MR
ANIRWTBR A, 1E B AR G R (MUFA) 1 #%
IR (C16:1) MR (C18:1n-9) £ ¥ 21 [7] 2% &+
I 3 (P<0.05); £ Z AN AR 17 iR (XPUFA)
ARA I DHASF AR MR &t 4 (0] 25 5 4 2 (P<0.05),

3 iR

3.1 EE&MAMKkeRRY PEREEEK
k34 0EA o)
TRDHE I 7 58 R 58 2 98 % W) AT o 1) 2L

®3 BAFOHTEAARNFIKE RIEHZBITRRER . MRIEXMEHENR M

Tab. 3 Effect of formula feed and frozen fish on the hepatosomatic index (HSI), gonadosomatic
index (GSI) and condition factor(CF) of E.sinensis reared in the “Crab Palace” system n=12
i3 T W+

TiH female male the sum of female and male

items [IRREaib e vk 2 LAk A vk 2 [InEEa SRe ke
formula feed frozen fish formula feed frozen fish formula feed frozen fish
AR E/ (g/em®  CF 53.874+9.36" 54.88+7.52° 54.5449.53" 53.23+10.41° 54.0549.49° 54.15+£9.20°
R TE Y%  HSI 3.460.65" 4.75+0.58" 3.72+1.12° 3.54+1.87° 3.59+1.08° 4.45+1.02°
HERREEU%  GSI 3.87+1.63" 2.76+2.11° 2.53+0.87" 1.72+0.43° 3.20+1.53° 2.25+0.78"
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5 14 o A5, A5 KA IRDRPRT Kt B A SR A T AR B R AE K AR R S UL T Y 5
F4 BEEAMEMKEEPEGERIRNEEREANRSSE (RE)
Tab. 4 The composition and content of amino acids in the muscles of E. sinensis reared in the
“Crab Palace” system fed with formula feed and frozen fish (wet weight) (g/100 g, n=12)
I Tt -+
IR female male the sum of male and female
amino acids Fgaib SE vk Fagaib S vk AR VK2
formula feed frozen fish formula feed frozen fish formula feed frozen fish

FEE  Thr 3.02:+0.08° 3.24+40.12° 3.19+0.31° 3.1040.21° 3.1140.22° 3.17+£0.22°
iR Val 3.15+0.09° 3.26+0.04° 3.26+0.19* 3.39+0.38" 3.2140.15° 3.33+0.25°
HHEM  Met 0.92+0.73" 1.69+0.06" 1.45+0.16" 1.75+0.43" 1.1940.55 1.7240.28"
HKNERR Phe 2.45+0.14° 2.65+0.08" 2.73+0.24° 2.58+0.20° 2.59+0.23" 2.62+0.14*
AR e 2.56+0.17° 2.96+0.12° 2.85+0.27" 2.89+0.26" 2.70+£0.26" 2.9240.18
A Leu 435+0.31° 5.00+0.18" 4.90+0.56" 4.86+0.42" 4.63+0.51° 4.93+0.30°
&R Lys 4.41+0.58" 5.38+0.26° 5.15+0.66" 4.99+0.30° 4.78+0.68" 5.18+0.33"
B TR ILER YTEAA 20.86+1.20° 24.18+1.30" 23.53+1.29% 23.56+1.18% 2221+1.24" 23.87+1.24%
REEME  Asp 7.00+£0.70° 7.03+0.23° 7.24+0.66" 6.72+0.30° 7.12+0.62° 6.88+0.29"
B Glu 10.41£0.57° 11.60+0.50° 11.32+1.18° 10.96+0.38" 10.87+0.97* 11.28+0.53"
H&# Gly 4.69+0.82° 6.05+0.28" 4.73+0.58"° 5.38+0.79" 4.71£0.63" 5.72+0.64"
WA Ala 4.12+0.30° 4.48+0.29" 4.4240.53" 4.43+0.19° 4.27+0.42° 4.46+0.22°
F& e Tyr 1.98+0.12° 2.04+0.10° 2.23+0.26" 2.09+£0.17* 2.11+0.23* 2.06+0.13
KNER Phe 2.45+0.14" 2.65+0.08" 2.73+0.24* 2.58+0.20° 2.59+0.23" 2.62+0.14*
MEREIER YFAA 30.65+3.15" 33.85+3.49" 32.67+3.38 32.16+3.24" 31.67+3.26° 33.0243.36"
Pk Cys-s 0.19+0.12° 0.26+0.03* 0.20+0.11° 0.21+0.08" 0.19+0.10° 0.23+0.06"
HEE His 1.30+0.09° 1.29+0.07° 1.490.05° 1.40+0.13" 1.40+0.12° 1.30+0.09°
WaEl  Arg 5.71+0.82° 7.43+0.47 5.86+0.87° 6.88+0.34" 5.79+0.76" 7.15+0.47"
Y5 Ser 2.74£0.11° 2.92+0.08" 2.88+0.32° 2.83+0.15° 2.81+0.23° 2.88+0.12°
JHEE Pro 3.68+0.98"® 2.47+0.39" 4.63+0.55 3.13+0.24° 4.10+0.88" 2.80+0.46"
FIER B E YTAA 62.68+2.44° 69.75+2.78" 68.53+2.58" 67.59+2.55* 65.58+2.51° 68.63+2.67"
TEAA/TAA 0.330.00° 0.35+0.00° 0.34+0.00° 0.35+0.00° 0.34+0.01° 0.35+0.01°
SRR, DR BT R RS SR B AR g X SE AT BB A VK A A R AR R . X SR AC
B AR ARG AR R, FAWEIRIYK A IRDRZH Ll UK 2 X rh AR YR B A I SR
o P M X A 4 55 FBW. WGR Ml SGR. MI  FiMEfE, ] LAsk—4 KM,

PIRTES A1) ey
Tokfad, LB S
DU B B I R AR R G B4 W5 e )

KR ER

(SRR RS % 3 LR
Tl A5 W o e AR

ﬁ@%,i%tgﬁﬂﬁ%%$%%
A B BER B IR SR A B R T, 38 AR B B
4 2 1005 SR AR T 2l A R 1A B B
SRS T 2 P Fr B,

1113 i s
LR B B e A A B 25

ZNG

B RN AR AR R, X 5 g T TN A A rh A
DY 2 YR = R T B (Portunus tritubercu-
latus) WIBFFE 45 5 — 3, X FT BB 2 B & 1 k) b s
mTEA4%ERMEMETR, I 7 H4E
AR BTN PR RE T, TV Y K )8 K

B A A Y e s R A B E A m

o E K P2 % 2 32 /) sponsored by China Society of Fisheries

B AR R A 22 U0 ORIF AR A B, BC A AR AN
K i AR RGO L v A 8 S AN [R) 5 B B Y
K Ji & (BW)., WGR Fl SGR Y KA fr % .
B YRS PIE S 25 R N R AR G B I B S 4 R
R, AR E AR BW R 508 TG, T

https://www.china-fishery.cn


https://www.china-fishery.cn

754 KoopE ¥

Ejtd 45 %

x5 EAPEREMKEAPERBRBIAEHRERSSE (DEHK)

Tab. 5 The composition and content of fatty acids in the muscles of E.sinensis reared in the

“Crab Palace” system fed with formula feed and frozen fish (total fatty acid) (%, n=12)
i T W+

JE T female male the sum of female and male

fatty acids [ sl P& sl [ vkt
formula feed frozen fish formula feed frozen fish formula feed frozen fish
C14:0 1.12+0.01° 1.18+0.23° 1.12+0.07° 1.29+0.16" 1.124+0.05° 1.24+0.19*
C15:0 0.52+0.01° 0.51+0.01° 0.53+0.01° 0.49+0.02° 0.53+0.01° 0.40+0.02°
C16:0 18.49+0.27° 17.60+0.54° 17.02+0.36° 18.06+0.41" 17.75+0.85° 17.83+0.50"
C17:0 0.53+0.01° 0.52+0.01° 0.52+0.01° 0.52+0.02° 0.53+0.01° 0.52+0.01°
C18:0 4.08+0.07" 4.01+0.30° 3.65+0.10° 3.98+0.19" 3.874+0.25° 4.00+0.22°
> SFA 25.00+6.35" 24.094+6.04" 23.11+5.83° 24.624+6.19" 24.07+6.09° 24.26+6.12°
C16:1 2.90+0.72° 3.22+0.40" 2.93+0.10° 3.48+0.27" 2.92+0.08" 3.35+0.34"
C18:1n-9 37.63+0.64° 40.26+2.63" 40.32+0.98" 40.87+1.39* 38.97£1.65° 40.56+1.91°
C20:1 1.95+0.17° 2.05+0.14* 2.24+0.21° 2.04+0.05° 2.09+0.23° 2.04+0.09°
C22:1n-9 0.40+0.06" 0.47+0.03" 0.47+0.06 0.42+0.01° 0.43+0.07° 0.44+0.03"

>MUFA 42.88+17.97° 46.00£19.21° 45.96+19.25° 46.81+£19.49" 44.41+18.61° 46.39+£19.34°

C18:2n-6(LA) 15.64+0.19° 16.94+0.81° 17.24+0.52° 16.594+0.51° 16.44+0.94° 16.77+0.63"
C18:3n-3(LNA) 2.85+0.22° 2.97+0.14° 3.25+0.07* 2.90+0.14° 3.05+0.27° 2.944+0.13"
C18:3n-6 0.57+0.04" 0.61+0.03" 0.57+0.02° 0.57+0.12° 0.57+0.03" 0.59+0.08"
C20:3n-6 0.98+0.01° 0.87+0.10° 0.90+0.03* 0.85+0.05" 0.94+0.05° 0.87+0.08"
C22:3 0.53+0.03" 0.44+0.16" 0.43+0.07* 0.43+0.05" 0.48+0.07° 0.44+0.11°
C20:4n-6(ARA) 3.230.18° 2.21+0.95 2.29+0.45 1.92+0.40° 2.760.60" 2.07+0.67°
C22:4 1.18+0.59° 1.03£0.43° 1.04+0.24° 0.91+0.18° 1.11£0.41° 0.97+0.30°
C20:5n-3(EPA) 0.65+0.05" 0.43+0.14° 0.43+0.07* 0.43+0.05" 0.54+0.13" 0.43+0.09"
C22:5n-3 0.58+0.01° 0.47+0.16" 0.46+0.04" 0.43+0.03" 0.52+0.07° 0.45+0.10°
C22:6n-3(DHA) 5.3540.64" 3.35+1.57° 3.75+0.83" 2.92+0.68" 4.55+1.09° 3.13+1.11°
>PUFA 32.12+4.50° 29.89+4.84° 30.91+4.74° 28.5144.59° 31.52+4.70° 29.22+4.79°
YHUFA 12.50+1.83* 8.80£1.12°¢ 9.30+1.25" 7.89£0.95¢ 10.90+1.54° 8.36+1.03"
>n-3PUFA 9.43+2.26" 7.22+1.57% 7.89+1.78° 6.68+1.43° 8.66+1.98° 6.95+1.50
>n-6PUFA 20.42+7.12a 20.63+7.89a 21.00+8.03a 19.93+7.76a 20.71+7.57° 20.30+7.82"
n-3/n-6 0.46+0.02° 0.35+0.01° 0.38+0.01° 0.34+0.01° 0.42+0.02° 0.34+0.01°
DHA+EPA 6.010.65" 3.78+0.98" 4.18+0.86" 3.35+0.72° 5.10+1.21° 3.56+1.18"
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Effects of formula feed and frozen fish on the growth, gonadal development and
muscle quality of Eriocheir sinensis in the monomer culture

FENG Wei', LIHui’, TANG Yongkai "**, SU Shengyan '**,
WANG Meiyao '?, LI Jianlin ', YU Juhua "’
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;

2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
3. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs,
Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: Eriocheir sinensis is one of the most widely commercially cultured crabs which is generally cultured in
the ponds mainly fed with formula feed, frozen fish and mixture with formula feed and frozen fish. However, high-
density pond culture and feeding frozen fish with unstable source and imbalanced nutrition bring many problems
such as severe diseases outbreaks and variable quality of crabs, water pollution and so on. Therefore, to study the
effect of formula feed and frozen fish on the breeding performance and nutritional status of the crabs, this experi-
ment analyzed the growth performance, gonadal development and nutrient composition of monocultured crabs by
continuous sampling, and further compared the final body weight (FBW), weight gain rate (WGR), specific growth
(SGR), survival rate (SR) and molting intervals (MI). The results showed that: D In terms of SR, the formula feed
group was significantly higher than those of the frozen fish group, while there was no significant difference in the
FBW, WGR, SGR and MI between the two groups. At different molting stages, the boby weight of the formula
feed group was smaller than the frozen fish group, and the differences between the two groups after the third molt-
ing was significant; the WGR was different between the female and male crabs, and the WGR of formula feed
group in the female crab was significantly smaller than that of the frozen fish group after the second molting, while
the male crabs in the two stages after the first and fourth molting were significantly larger than those of the frozen
fish group. @ The hepatopancreas indices (HSI) were 3.59% and 4.45% in the formula feed and frozen fish
groups, respectively, while the gonadosomatic indices (GSI) were 3.20% and 2.25%, respectively; and the HSI and
GSI had no significant differences in the two groups. 3 In terms of muscle amino acid content, the total amino
acids (3 TAA), total essential amino acids (3 TEAA) and total flavor amino acids (3FAA) in the formula feed
group were significantly smaller than those of the frozen fish group; From the perspective of a single amino acid,
the lysine and arginine contents of the formula feed group were significantly smaller than those of the frozen fish
group, while the content of proline was significantly greater in formula feed than that in the frozen fish group. @ In
terms of muscle fatty acid content, the highly unsaturated fatty acids (3 HUFA) and DHA+EPA contents of the for-
mula feed group were significantly higher than those of the frozen fish group; In addition, the contents of C16:1
and C18:1n-9 in the monounsaturated fatty acid (3 MUFA) were significantly smaller in the formula feed group
than those of the frozen fish group, but in the polyunsaturated fatty acids (3 PUFA), the contents of ARA and DHA
of formula feed group were significantly higher than those of the frozen fish group. This study has shown that the
formula feed group is close to the frozen fish group in the growth performance and muscle quality of the Chinese
mitten crab, but the gonadal development and SR of the crabs fed with formula feed are better than the frozen fish
group under the monomer culture conditions. So formula feed has more development advantages in aquaculture.

Key words: Eriocheir sinensis; growth performance; gonadal development; muscle quality; monomer culture
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