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35% fa My it b R AR R B, R K 6 Ee Bl MR A AR RSB R SR B LA I o R
WAZC1988 M IANEEF EEAR 46%,30 HYEAKN 1:1.2 B IFERER, H
EEP AR EAEESMHTES A KOFEERAER, Piedaepascual 4019901 M
BRB AR S BN 15~55%, BEER 40%HIEN 102 RIEFHFER x) &F
Gk, ERFATHEREER, HEEH 5%, BEAN 16 ZREHAN“BER.
Chhorn[1990] #EMEH EHNREAKN B KT 1278, AT I ERP B TR, 5
AEZBER, £HEX, HHHEERESHER, ERXVUAEHRY 28238/ WEANEE
EEYIFER, MR KPR EERT /Y, ERKNBREW X 56%, Ven-
ketaramiah[1975] #§ A &K — EHYHE AR REIFHNE KRBT ENE
BARR, U E4ERRHHMYEIBRRIIVEANEEERTFNMERERKBRRRAT
5. EMBECREREB W R, R—RI1989 @ HERR, XA R REAEEOEN:
YR FE =33 O, AR, AT, 531 W ER A HIFE R
B, BEEXAEREDHMYEONEE LIRS, BRI EHGRE.
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RREWEH LB LK ERFHRARY, 8NN s B/, EERNER—AEHER
BELAY . RBEM 1991 4F 10 A 25 H~12H 3 H (3t 40 R)E LB & MH BRI IFFHFEA
AEHbFRT, 54, SAR—FE, ShBRE 25 B, MKERAN 2x2x0.5m?,
BRI RKEE M RATAK, BhESREAKES 12 /AN L, RERME, KB 8 H %
24+1°0,D0>5mg/1,NH, ~ N<0.05mg/1, 3t A HR KK PHHE 7.5~8.0,KF
BREE=>50mg/l, GRS FEFREMARE 1. b EERRED 60 BT, HRE
BHRR R <2mm RREBRITHEER,60CCHTESKE<10%, BREBAEKTRE
FHEKRT 3 /B, SHEHEE 2 Kk (12:00,18:00), AREEREA SBEEER 5%, #
HATERRE, SAMBEKREFARRER, 823 RIFHRKAS, KBREARE
RREE M EIY AR B e KA ERR  RBA AR RS RN 4 B EIR 2 X,
AR THEERBFECERE 0.01g), FMRER(F 0.0lem), BEKHAMNEFRGH
EHAESH. B Or.0, ABERENEEARERHALE, SERAZAERES
WAL T 20T o RS R B AR AR R E R AR TEE R
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Table1 Ingredients and nutrient composition of the test diets

#H AUE K 5)
bl =|
1 2 3 4 5

EREH (%)
a¥ 20 30 40 50 60
R 57 43 29 ' 14 0
- 5 5 B 5 5
5354 5 5 5 B 5
ExXA 3 7 11 16 20
HEHBERY 2 2 2 2 2
T B EH® 4 4 4 4
i@ 4 4 4 4 4
B o .
EER(%) 36.77 37.01 36.64 37.23 37.16
IR %) 2.85 8.10 8.10 2.75 3.07
®H4(%) 4,34 3.71 3.07 2.41 1.78
PHMEL MY ES 1:2.43 1:1.29 1:0.71 1:0.35 1:0.13
R EGH(C/P) 12.57 12.45 ' 12.51 12.18 12.18
BB (KCal/kg) 462.23 460.88 458.26 453.47 452.51

#: (DEEAR ™8:(2)5EFEASF1986) FRES BN T EMIFERWER (RABER); 3)FEM
¥ W 3% ,Cri0,0.6% , HER 0.5%,
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InW,-InW, % 100
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KEZHeh KR (SOR,) -

2B EEKE (SGR,) = lnL‘—;lnL— x 100

ER LR (FOR) = (W N, -W,N) /(G-g)
ﬁﬂ)ﬁ&&%(PER) = (WtNt"WoNo)/(G"g)fx
EARAMBERWEPUR) = W N, -W N f,/ (G- f,
%%Eﬁﬂﬂg(GBP) = (Wt“Wo)fz

DEE RIS (FAAT) = 10]gj41 ) 10;;41 ...... 10;:4»

- \ _EBREODTEER
BHRAERPRIW BSDR) = e

R R + B AR
BRN OO0 =grgmm+ 25m

B MEF) =2n/(Ny+ Ny)

Hep: WolLe) WolLe) AR L AR B IF L I B AV R E R s N N HER
SRAMIT RN MBS A BBRKYE; G g ARBRBASRETEMKERRIER:
oo SRR RAR S RN BEEASE; ¢ ARRIERIA XD 4.8 45011
HERNEAERLTEER.
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1. AR TEERKO®EE HTRASHENSRE AN EAIRSE M 36.64~
37.23%, BEWi 2.75~3.10%, 3. MYHEALK 1:0.13~2.43, SAFER & 452.51~
462.23% T RiER, B K PHEHEMENEXTRE, SEEBKC/P) % 12.18~
12.57(% 1. ERAEARSESEMNEREAREERRE 35~40%2&4Y &,
BEAKBET 7.1~8.7 {EE TR EBRLF%,1992),

HEHHRETEERTELE 2, BFARIEAZEAZERNEEEANEED AL
BRER. HEEREW, DEERRBREN (B44D) H5EMNEHENE B HEW.
EAAT=73.6615 + 24.4634B (R=0.9960, df =3, P<0.01), i S EH E MR K
(ESDR), QM (PS) MBEHES MM M T &, X584 5N ESDR=
12.1785-3.1916B (R= —0.9830, df=3,P<0.01) . PS=74.9843 - 2.1728B (R= —
0.9179,df=3,P<0.025), H, 1.2 HEMNFHREMEXTFREETF L HLTEE
R AEEAR,3.4.5 AN ERNAER.

BB, FABHERER, BRRESRERELE3, AE3TR, FRBAR
W EHREZ RN R (P>0.00) , FHAREE 2,3.4.5 AR ERAK (P>0.05), {8 2,
SUSHE1HAMPERBEERP<0.05), MM, 553 ABMOBAREERKRERLA, UT

(1) BRIL67%,1902, MERERREPEERBEALNTIR, SRTEFEATERALBIE,
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Table 2 Composition analysis and chemical score of essential amino acids in the diets

# BICE & B8) -
. m B SEWTLE- {2
1 2 3 4 5

HEM(%)

wER 1.879 1.481 1.463 1.444 1.414 1.395
RRER 1.290 1.260 1.211 1.161 1.100 1.051
RER 2.170 2.197 2.124 2.052 1.963 1.891
HER 1.404 1.418 1.402 1.386 1.362 1.346
BER 2.400 1.803 1.626 1.448 1.257 1.080
HER% 0.630 0.576 0.498 0.420 0.338 0.260
HEER 1.145 1.049 1.028 1.006 0.977 0.956
BER 0.680 0.403 0.434 0.464 0.493, 0.523
*RER 1.860 1.909 1.992 2.076 2.146 2.230
SEER 13.458 12.096 11.778 11.457 11.050 10.732
BEREERBR 87.05 84.48 81.33 77.24 73.19
= 73.62 74.13 74.56 74.52 74.95
BEEEREREL 10.45 10.73 11.14 11.83 12.74
JsEuly (BER) (BEER) WBER) GEER) (EER)

(HER) (A8%) (A8%)

#E: (DESARRHEREER,

Wkh 4.5.2 F1 1 4, R RAERKE(SGR,) 5B LK K(SGR,) B A K EMEE Q%
g (GBPY RIEH %K, SGR, =0.4505 + 0.15418GR, (R =0.9370,df=8,P<0.01);
GBP = -2.1100 + 4.04018GR, (R =0.9700,d f=8,P<0.01), &3 1 fi¥ 3,45k H
AMAE 0% (E0REE 29%),3). HYEAKHR 1:0.71 B, BYEKBERR., B
—SREAHE, BERERKEAIFEL, PMESEETEZ0., AN EMESLE AR
WiiE. MBERETERRE, SABORERMERK, ZWHERDEHENRK
F 1R BARE LA BN, 7R 1 ARSI, ERABSHESFE 76~84% 2 A
(3, ZEFARLARFAFNZENHARAZRBE (P<0.05),

2. FOREZNELE.FORMAESHBNERNXE BEXSMERNERRE
WHELR, BEEEARENWSERME 4, HEL 12 HANEARERHE L BB
F3.4.54, BREAZAWERFABE (P>0.05), HEFHMNPIHENNMaRT
ST, BREALREFCR), EARKKREPERMEARHMNEREPUR ¥ SEREPHE
PYEUESE (VP) BRHBHAMELE, FOCR=0.6063-0.2481VP (R= —0.9663,
df=8,P<0.01); PER=1.6281—8.0000V'P (R= —0.9620, df=8, P<0.01); PUR=
0.2222-0.1268VP(R= —0.9409,d f=8,P<0.01),

3. RBREREANELAN SITEREY, L2 4BEANKRSEHBETILH
4 (P<0.05); 7 1.2 AMEA R AR BT 3.4.5 H(P<0.05); 2,3.4,5 HRIMIE
BEEERTHE, 25451 4RABEZERP<0.05); 4.5 ARSI EHNAR
BT 2H4EP<.05); FHAXABRKYNSREERASENBEMHR(E S,
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Table 3 Specific growth rate and gains of body protein of the final crab

®ow oW R BB REESF 0B gea g
EEl EEARH R o) - 2 - Hing (%) (ﬁ;)
x HR(z)  AR(em) GEGE) KR KB (2/57)

1 2F 2.830+0.35 4.93+0.81 2.98+0.522 13.50+1.21¢ 19.43 '75.55 0.952 84 72
25 2.30+£0.40 5.01£0.92 3.00+0.47a 13.70+1.04c 19.93 75.45 0.9656 88 76
2 25 2.835+0.37 5.08+0.82 3.22+0.51a 15.20+0.97h 25.92 82.20 1.159 88 76
25 2.29+0.36 4.92+0.80 3.31+0.48a 15.12+1.02b 27.683 84.20 1.168 80 80
3 25 2.84+0.41 4.98+0.96 38.32+0.pla 16.01+1.71h 26.2¢4 87.58 1.451 92 84
25 2.83+0.40 5.04+0.90 3.49+0.42a2 17.54+1.732 30.30 93.53 1.644 84 84
4 25 2.39+0.37 5.11+0.80 3.37+0.47a 16.33+1.88h 25.77 87.14 1.488 88 80
25 2.31+0.30 4.98+0.86 3.33+0.45a 16.09+1.80b 27.43 8&7.96 1.473 88 84
5 25 2.30+0.31 4.90+0.70 3.232+0.46a 15.54+1.77b 27.53 86.56 1.377 84 84
25 2.84+0.35 5.04+0.72 3.32+0.4832 15.74+1.82b 26.24 85.41 1.385 88 80

4 ERREHMNEHNSLR BARXENERRAMAER

Table 4 Effects of different diets on feed conversion ratio, protein efficiency ratio
and protein utilization ratio of the crab

#HEl  EREMER (5)  ERSELR BARZKE EAFFAER  EARENEER)

1 438 0.411 1.12 0.124 81.,89+0.31a
454 0.421 1.15 0.127 82.07+0.27a
2 473 0.471 1.27 0.146 82.11+0.32a
421 0.484 1.31 0.150 80.77+0.28a
3 502 0.505 1.38 0.181 84.11+0.45a
505 0.520 1.42 0.187 86.11+0.47a
4 438 0.563 1.51 0.201 85.07 £ 0.51a
459 0.533 1.43 0,190 84.11+0.44a
b 391 0.572 1.54 0.199 85.03 £ 0.39%
420 0.561 1.51 0.195 86.11+£0.41a

#®5 RESREBENHELRH

Table 5 Nutritional composition of the experimental crab

% & 4 ;& (%)

#Al

x 4 = R i1 TREHY r &
1 72.49+3.64a 11.11+£0.82b  2.30£0.11b 6.02+0.17a 8.08+0.18ab
2 71.92+2.76a 11.4510.71b  2.69+0.09a 5.96+0.152 7.98+0.16b
3 69.26 + 3.65D 18.15+0.81a  2.75+0.12ab  5.77+0.24ab 9.07+0.17ab
4 68.99 + 3.66b 13.26+0.82a  2.83+0.08ab  5.49+0.17h 9.43+0.17a
5 70.48+3.15ab  12.9410.83a  2.7610.14a 4.85:0.17b 8.97+0.18a

FRE, P ERAMER S B AR ER, REBRNA . ABALK 20
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PREFEANE:ERUENAE; IREARIDEAENLEYENE; HEPLT
HERTEAR, RANAMMEHNFEXART S HEBFHEALRE Z A4
% [Andrews %; 1974; Viola,1982], X ##8%5fpBFitR M, 4RO B EH
PREMAERMBELADe],1984], KRB RAMEHBE L 00°CEAK THRLE, EH
EEEMEANZREEEN. ANUEERRE, BATHB SRR 452.51~462.23 F
R, EBR EELENENEENNERNTRE, HERABNEHRT S HEIE S
EEARL, A S AR DR B 8 S 0 K RIS AL R nfy ARG R, X T H AR
SRRERPRTTIHEAEME. XEPEMRED 43%0, MEXEHNNEAREREL
REFIEME, BHAUE, RUMSHEEBEARNERAENHANBLERNFEERHE.,
UEBAEAVLFEERNGEAER, Y2 AEHEALTEERMRE AT 1.5 &,
U ZEAERBZ,ETHENEBNERT R, MR 2L, SHRmMEET 43%, £5]
BREARAE S ZREEFEAMMTMA: HLEHERRIET 29%, 4 KB 40%
B, M&ERBERMAERAE, Dtk BHAaR A RmH K, EREREH, HHYE
Priga 43 %0, MEMBERKNEEFFNEEREATHREARSTERE, FANETRE
EXENPEZREARGFIARZIRE, ERLFTEERZEAN A TLHEERX, LHH
ARHABERRER A HEENEEMRYEINMER, BBFNMAFIERR, B 8Rm
G AL, BYAEKEEAFHBREUSEN P AR AERSELRE, D
BEERBETRA X,

HEAXBLAETNE, EARERRZAHMREFRIMEEITEAER (ZEEH
ARABEEAR AR ERNTTHBUEEHYERMME [ Viola 4,1982], (HIF .M
HHELEARAR, FRARAREEERENIFOE. PHELMRIEL BRI, MWL
EARFERKI S EPBRE, REREEERAAERR SRR, TR 2 P4 L8
BOREICEE, 19901, A SXIFAEEFBREIEBENE LAFSHLZL, I EERRE.
EATEERETE LW HRE", A\NBAERE . EHEPEmMERERREERE
MERBEAT RN AKBERER, HERFHAER LR EL R E; 1k
Hh, B EA BRI E R A RS TG R, R —NMERRRN T . RiRBE
BT, H30 %A EHERaY. BEYs. MYBERZER 1:0.71 BEF TREMN
B oA R, MR K E B A, TENEAEEAR. HERNEATRRESKBE
Higs, DR SHE AN FERE IR R FHETT 4.

BREARNEFRM EEHHEAER IR D BEERKHBAE R RRE,
BROTBEBZAR . FEARBENE AR HERSHREEN, B ECESHBE
ARSEMERKTEEIMERX, ZARRFAERN LR ZHEREE, WERELRY2E
REZEFNFG HYBARSEAR, BEANTRZEEEFYRMLBFLAER , ¥
BEGRBMARERERY, RBRERIEVENERFHVESIEAA TREHEE
AR, R, EREARSEHFEN, ,MEEHEMBENBOMaRSENTR, WER
THRAAEHFEARKMEAEATMEEARZE LA, XSWEHTRHEKERER%L
EWNERE—HN.

HENERIER B RMIETH, BE SR R K EKG, BEREE N, T
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WS AP, KB BN AGERFIRE, AEHFLEUTH, REEARAHER
EEZWHITMHENEARKNEFN. ANEER, SENMNEIRMNAREEYER
BRGS I B 38 g/, B 29 % EoeEN M ERRAHRERS, THMETE 14%
EHAMARMEZOFER 94.1,93.4%, SGAFREEHUEARLE. BHOSTR A M
BEHRAHBRERR, WEENHERFEHRBAKREY L 30%,30 MU ERZ®Y 11
0.71 X H,

MR G BEE A BORE, YR HENEHR B 43%0, Bk kaHEB EFA,
BRELRNBETH, XS5HESHENESROAARER. ZEANREREEIER
HKAKGTIERHARERE R, R SROSTEREY, SABNKBENEERS
HZH,4RERS5H MYREQRZRE—EHART I, FHEMKT 5720 S 85 R8
BRARALSIRABKRYHE S, i, KRSEAFMESFENBRIKTES L
FEBE, XTMRSAHENARTTURNAARETENE X, TREBHYNERE
SRHART TR, XETSWESRARENFHERAARSENEREN S LRERE
X, B —B R,
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EVALUATION OF SOYBEAN CAKE AS A SUBSTITUTE FOR
PARTIAL FISH MEAL IN FORMULATED DIETS FOR
CHINESE MITTEN-HANDED CRAB JUVENILE

Chen Liqizo,Du Nanshan and Lai Wei
(Department of Biology, East China Normal University, 200062 Shanghai)

ABSTRACT The suitable soybean cake as a substitute for partial fish meal in
formulated diets for the Chinese mitten—handed crab, Eriocheir sinensis, was studi-
ed. The tested material was purified diet consisting of different contents of
soybean cake, fish meal and maize flour, eic. The tested diets were divided into
five groups containing 36.64—37.23% of protein, 2.75—3.10% of lipid and
452.51—462.23 KCal/kg of energy, and animal-vegetable protein ratio was
1:0.13—2.43. The experiment results indicated that 302 soybean cake as a sub-
stitute for partial fish meal in formulated diets for the crab juvenile was suit-
able, taking the essential amino acids of the diets, specific growth rate, protein
utilization ratio and the nutrional composition of the crab, etc, as evalution indices
after 40 days feeding experiment at 24 + 1°C. The insufficient or excessive soybean
cake content in diets caused the essential amino acids’ imbalance and decreased
the growth rate of the crab.

KEYWORDS Chinese mitten-handed crab, Eriocheir sinensis, formulated diet,
suoybean cake content



