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S 7K = S ) A K ) SRR 3R 0y, O TRk A
S K& YRR IE # i oh A EE S
SU(FERERR, 2011) TapBHER FKSE RIS AR B
M SR AL, 1 LS M ek 5 AR ISR AR o Y
TR B RS R, SR EUE RIS I
AT 3 0 B AR, A — &84 B = A ) 2R
FIB, HARME A O e re &, K3 i ial et
AFA M HE M (Bai et al, 2016; AZEME4E, 2018), A%
SRR T R R B R ST AL AR Ok H 252 B E AL,
Huo% (2014) R FE ¥ Ui /A 5 4 (3.75+0.20) gff) =M
TR S6 df5 LB, TR TR 28K 5 4K
ML . HARIG . Ko & mt ML E LW o A A
i E R, S1%8E KSR 5% 5 7K S 1) fa) R e ik
R TR AR, Tin Q0135 EM, ¥
AR 4 (2.50+0.08) gf) =HEhe T 4h 55 56 d
Je . GREER (O R AR R RO (R CR
B ERW, FE 50.2%0 AR H K 3R e K &
REEE R RKOR XY B R T AR EL,
HEBEZNEA KRG P FE . b b, FRE =
W TR IR R B A M B SR A AR AT, RS
WA R i K F IR AT . 1245k, A=
Yo FREE S AMBIESAF T, 38 B A DR (1 & s ik
T

ik, A EZEINIERFT, RIIAFEA
KB ZERE SR AR C A R RHE R = PR 11 120 d, L
BT R UK =R TR AR K DR R B
TR A RE R, DAY R = oA 118 B e A DRk I o 42
5%,

1 #wREFE
1.1 SEIGE R F

FRAE e X =M 5 BT 58 (BE 7 TR AR, 2011),
Bt 4 FORTRIZE FHKSF- SC 30 i kE, DLAKs . BRI
SRS EEAE AR, LAl A S
JO R, Aok T A9 2T 24 A Y iRRE RV RE KT, il 4 4]
Tk v KL K AN TRD (RS LR RE KT AR —
B, R AR 1~4, FRHECHIET, TR A AR
ke nad 60 B, R 1 R, FIHRA
REIE], SR I FRUZE /N AL LB R P B 1
T EH(DSD30 IR HL, T RS S LR 2 A FRA A,
R 51 1.6 mm (FRFE L5 0~60 d K H)FI 3.5 mm
(FRIH S5 61~120 d 2R ). Fr A 2 5o inlkHRDRL S 75 %
TS HIXT, 20CIKEE PR kA fk
RAMINE I W 1.4, 2 2 Tkl ih o BUE IR )

A MR 7

F1 AMIREABES

Tab.1 Formulations of four experimental diets /%

ok BEF L BTE2 BTRES TEE4
Ingredients Diet1 Diet2 Diet3 Diet4

HH1-46% Soybean meal  12.00 13.00 14.00 15.00
SEHI-36% Rapeseed meal ~ 8.00 10.00 12.00 14.00

fik 8 Casein 260 3.60 4.60 5.60
ffi#) Fish meal 14.00 18.00 22.00 26.00
BI# Squid paste 500 500 500 5.00
WRE Shrimp paste 4.00 4.00 4.00 4.00
M B2 EE RS Yeast meal 2.00 200 2.00 2.00
B B R 4.00 4.00 400 4.00

Antarctic krill meal
E B Wheat flour 28.00 22.00 16.00 10.00

WAL YEE Celluose 6.50 430 2.10 0.00
J&d +- Betonite 0.50 1.00 1.50 1.90
L AETIR R 0.80 0.80 0.80 0.80
Vitamin premix’

EA ! 250 250 250 250
Mineral premix’

LAk E R (60%) 0.50 050 050 0.50
Choline chloride (60%)

Fif %4 Betaine 0.15 015 015 0.15
4R Taurine 030 030 030 0.30
W a0 Fish oil 2,60 230 200 1.70
¥ Lard 2.00  2.00 2.00 2.00
T3l Soybean oil 1.80  1.80 1.80 1.80
#i g Lecithin 2.00  2.00 200 2.00

1L YR R TR R (me/kg TR 4E4EE A, 125 mg;
4% Dy, 30 mg; 442 E, 1300 mg; 4K Ky, 354 mg;
HeA= 2 By, 100 mg; A% B,, 150 mg; 4EA4%E By, 150 mg;
Y%K By, 0.2 mg; 4% C, 1225 mg; EYE, 4 mg;
D-Z R4S, 250 mg; MR, 25 mg; MABEME, 300 mg

2. WY B BUR BH(mg/kg 1AL : FeSO, H,0, 200 mg;
CuSO,4-5H,0, 96 mg; ZnSO,4 H,0, 360 mg; MnSO,4-H,0, 120 mg;
MgSO,4-H,0, 240 mg; KH,PO,4, 4200 mg; NaH,PO,, 500 mg;
KI, 5.4 mg; CoCl, 6H,0, 2.1 mg; Na,SeO;, 3 mg; Ca(H,PO,),,
15,000 mg

Note: 1. Vitamin mixture (mg/kg diet): Retinol acetate,
125 mg; Cholecalciferol, 30 mg; alpha-Tocopherol, 1300 mg;
Menadione, 35.4 mg; Thiamine, 100 mg; Riboflavin, 150 mg;
Vitamin Bg, 150 mg; Vitamin Bj,, 0.2 mg; Vitamin C, 1225 mg;
Biotin, 4 mg; D-Calcium pantothenate, 250 mg; Folic acid,
25 mg; Nicotinamide, 300 mg

2. Mineral mixture (mg/kg diet): FeSO4 H,0, 200 mg;
CuSO,4-5H,0, 96 mg; ZnSO,4-H,0, 360 mg; MnSO,4-H,0, 120 mg;
MgSO,4-H,0, 240 mg; KH,PO,4, 4200 mg; NaH,PO,, 500 mg;
KI, 5.4 mg; CoCl, 6H,0, 2.1 mg; Na,SeO;, 3 mg; Ca(H,PO,),,
15,000 mg

12 XEABHNFEER

S0 FH 8 A V5 e A P K 2R B A R FL
WY IRIE PR TR AN PRk U fd 4 | TE AT
488 TS0, MEARF 3R (10.98+0.28) g, M
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RSB IRE R (10.66+0.42) g FRF5H SE 5 7E DU & 7K
. MR M E S (K> TExBR=14 mx11 mx
1.5 m)f kAT, B MEOHERE 120 H, HEEE 60 H
DRI 28 B Al s B v, R BRI AR, I R E AT
LI e SEEAR DS A F , DR HLER 2 T RIFrE
&, STy 4 B, AR E 3 ANERE MbE,

x2 LWABRENEFHS. EERIEREAB (% T EH)

Tab.2 Proximate composition, energy and amino acid
composition of four experimental diets (% dry weight)

WiH TR mDRE2 R3O G4
Items Diet1 Diet2 Diet3 Diet4
HHUE SR 4> Proximate nutritional composition/%
K4 Moisture 11.87 1298 11.92 10.25
MIZE [ Crude protein  32.16  36.13  39.59  41.24
&g Total lipid 15.17 1524 1632 16.58
K5y Ash 9.69 11.10  12.05 13.29
fief Energy/(kJ-g )" 18.51 1833 1877  19.00
A S Amino acid composition/(mg-g™)

SRR R Tle 13.96 16.63 17.94 19.11
SR Leu 2389 2897 31.16 3231
HR IR Lys 19.18  24.84 2748 29.19
R BR Met 6.69 848 914 930
HKINE R Phe 13.90 16.63 17.77 1827
AR Thr 1225 1516 16.63 17.38
2R Trp 4.21 4.92 5.41 5.83
AR Val 1538 1870  20.15  22.01
R Arg 1821 2212 24.18 2535
2H &R His 9.08 11.85 12.60 13.70
S EAA’ 136.74 168.29 182.46 192.46
RITEZER Asp 28.08 3451 3786 39.78
25 BR Ser 12.54 1467 16.63 16.49
HREAM Glu 59.12  67.93 70.56  70.31
HER Gly 16.00 19.08 21.68 22.95
NER Ala 16.85 20.16 22.59  23.90
AR Cys 352 435 630  6.69
i 2R Tyr 10.04 12.55 13.45 14.43
&2 Pro 1623 17.83 18.00 18.50
Y NEAA® 162.37 191.09 207.08 213.04
TAA* 299.11 359.38 389.55 405.50
EAA/TAA 046 047 047 047

L AREEAT . BB oKL S YR RER(23.01
38.07 1 17.15 kJ/g) 34 K} (4 g i (Anderson et al, 2003);
2. YEAA: MULTFRKN; 3. YINEAA: MART &I ;
4. TAA: RS

Note: 1. Dietary energy was calculated based on the energy
of protein, lipid and carbohydrate (23.01, 38.07, and 17.15 kJ/g);

2. 2 EAA: Total essential amino acids; 3. X, NEAA: Total
non-essential amino acids; 4. TAA: Total amino acids

FEFEWIE], A H 08:00 Al 16:00 FMEEEL, 4
R A5 M LU ) (PR 1 R B L D 2R 30%,
TR LA 2R 70%, BN A AR ()
3%~5% o LRI ML B M KR . ARG 038 24
VEEE RG], AF 3 dIAE 1 UOKRTERR, HRIEK
BN, R EOKAR 1/3 B9k, FE5E I AR Tk R
FEAREREAE pH 7.0~9.0, ¥ %A >4 mg/L, A WE
<0.5mg/L, WASFRELHEE<0.15 mg/L, Mk, FRFE
)4 15 d PEAT 1 VR4t Tk TG AL 7 24 il 50 A dd A= 2531
FACFK M E A HEARARAF), DAOREE R LK
T o A RAR I 7 fipt A0 D s i 488 SR L R SR
T 7 AFEIE, 211 A FRSHRLK, EAF50
I 44 H

1.3 R EMEE

St FEh, R 40 d THERRE 1R, BB
BEMLRAE 10 RALG MR, WmfrEE, HTitHEF
YRR | 1 5K (weight gain rate, WGR)FIERE H K R
(specific growth rate, SGR),

Bttt A AT
WGR(%)=100x(W—W,_1)/W,;
SGR(%/d)=100x(InWi—InW, 1)/d
Ao, W AT W 435 R SRS A ¢ IRFTRE AT 241 (g)
FEE -1 STRER PR () d AR REL, RK

FIRERF ] 2%

SRAEFRIA 120 d AR 5L T 20 2R BOR A A2 B
WAE o RETHEE 1 d, MPLAE D RE 4 R4
FAWEFE 5 O MERE T B D TR ROK 43 5 T R F
(KW 001 g)frdE, WA FIROEH N
0.02 mm)ill it FHZE K A 7258, SR e HEA TG A1)
B M A LM 1 T PR R RN DR B RS R FR B S 4 T
B 48 %0 (gonadosomatic index, GSI)AIT B IR 18
#(hepatosomatic index, HSI). & & &1 tH i & A125 2
T LA, T PR R (meat yield, MY)o 2R HA
B B R (total edible yield, TEY)HIAL i B
(condition factor, CF). P47 HIFIEAR . B0 ELFALIA 53
BN A EASE , BRAFT-40°CokFE T 5 2200 %€ .
BRI A AT

GSI(%)=100%>xWy/W

HST(%)=100%xW,/W

MY (%)=100%xWy,/W

TEY (%)=GSI+HIS+MY
CF=W/L’

A, W, AZORVEIR BT (Q), Wy D 2R TR o
(2), W WERNIA BT (2), WA =P THE A BT
(g), L AHEK(em).
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14 HWUWEHHH Duncan [RiE#f T2 HE i, B P<0.05 h2EREE.

H BT R AR B2 MEPR B L | R AR AL A
SEEI, R TR VRT48 h, W& =R+
AU Ko e TR g BT . RABILIR
B R TN E A A R EE % 5 (AOAC, 1995), &%
Folch%(1957)/yJr i, (AT + WEA(V/V=2 : 1)i%
Nt R B P dit . SR HS50°C R e 1 I A
HHY K7 & (AOAC, 1995). SR HIZR B —Ri AR IL I &
FE A B S KIE B 0 5/ (AOAC, 1995), SR FER iR 7K
fift 3 22 AE A B9 A 4 36 R 4 A (Blackburn et al,
1984) , 8 24 PRI 22 SR FH PR 7K fif 72 (Chen et al, 2007),
B 24 R I e SR o 4 R R /K % 42: (Spindler et al,
1985), 7K fif J W9 BE S 38 A A R TR [ 8 4 B AL
(S-433D, SykamZ\ ], FEE) b7 PEFUE #5317
TRk v K 43 A R GE 2 B AOAC Y AR TE Jr %, i H:
b A= £ 1853 08 50 BT 359 5 20 20 Hp A b 40 T 1
FH A

15 HiRESH

P 52 30 $5008 149 R 1 34 (5 4 2% (Mean+SD)
For Rl SPSS 22.0 BN SR B HEA TG 40T
KM Levene X} fir g #4820 47 7 25 57 PER . HA
W K2 T T 250N, X4 OB AT R IE 3K T R
RbFH ., SR ANOVA XTSEI45 SR k1T )7 25 4007 . R

2 HBRE5HH

21 FERIZEAKEN=ZER FEMEEK., PEEL
BRI BRI

T et B 1 7K X = R AR 8 R A A= K1 5 g T
K1, BASFRAE E I, ARk b 8 FOKE X =i+
EMER AR EE | 8 E SRR A K R T
B SRR A AE K, EFRAES0 d I, fRlkl 24 iR i
FART AN (P<0.05); 4540 —Joh TR 1S F M
FRE s KRBTGS, Hd, 41~80 d B, 1d
BL22H 18 B R AR (P<0.05), TMi7E81~120 d H/a], 4
F 1 0 185 F R B AR (P<0.05) o 457 78 A KR FE 3 A
AR fE R

TR FKCOE X = e RN SRR F L W)
R WG B2 1 s BCHE an 2k 3 TR . BRDREER K
X AR 1 B S N T R AT e 2 R
Wk 3 A 4 AREPEIERRE ST 1AM 2 A
(P<0.05), 3 1A AT &R E & T 2 41(P<0.05), 5H
b P2 TG W 25 22 57 (P>0.05) 5 At 45 bm 0 b 2 22 5
(P>0.05). LABPSAGECH S 655, i A4 mA,
y=0.233 1x-5.191 1, y=—0.557 6x+26.564 15, 7Ed
BHE KR 40.16%0, = PetR 78 M oD 45 %L
BB KA 2).

250 ?ggg - IHIH b8 = Diet |
200 o r X = Diet 2
2 g man 56 = Diet 3
& 150 3 150 3 = Diet 4
2 3 ab 24
100 3 100 ¥
b = b0 )
® 50 m 50 Ly H
*
0 0 #£0
40 80 120 0~40 41~80 81~120 0~120 40 80 120 0~120
B} A Time/d B 1] Time/d A [A] Time/d

P GRDRRE KSR e M A A 1R

Fig.1 Effects of dietary protein levels on growth of female P. trituberculatus

R 3 EAMNEBEHKEN =KL FEMEEIPEL SN ERNFNE(Mean=SD, n=3)

Tab.3 Effects of dietary protein levels on ovarian development and edible yield of female P. trituberculatus (Mean+SD, n=3)

i H Items 1AE} 1 Diet 1 1Rl 2 Diet 2 1A} 3 Diet 3 17K} 4 Diet 4
BH B 4540 GST /% 2.70+0.67° 2.38+0.37° 4.49+1.22° 3.57+1.01°
JF AR FE £ HST /% 8.54+0.80 6.39+0.63 8.90+0.84 7.52+0.32
A MY /% 29.40+0.24 27.47+1.89 28.57+1.65 28.53+1.97
BT EE TEY /% 40.40+1.47% 35.23+2.00° 42.84+3.21° 39.5242.40%
JEWEEE CF 0.53+0.02 0.56+0.01 0.53+0.01 0.55+0.04

T R B A R/NG TR R E 5 15 (P<0.05). T

Note: Values within the same row with different letters are significantly different (P<0.05). The same as below
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22 AMEAKENZER FEBEARFENE

X 4B RS 9 2 M

Tk B KO X = e - A U R AR fh gl
SR AN R AT R o KA L ARDRH LA B SR
i A i (P<0.05), il Rk 2 2 1 JHF i A v o A
(P<0.05), i LA H G Bk 3 A8 £k (P>0.05) . A 2 1
T, TRk Y O L b 5 d 05 55 (P<0.05), T IBRAR
T Ak 32H AN AZH 0 3 i T A kL 14 AN 24 (P<0.05), LA
Hh AR AR 1Y e DR AR 14 N3 3 R T D A
4 (P<0.05), WEEJRMI S, PR &Rk E E K
SER AN TS (P<0.05), 1M AT AR F1ILP Hh Y
Fr RN A R, DR 240 P R AR (P<0.05)
EBIKAL S Y, OSBRI
BE3Z iR = (P>0.05), JILPA H & et 7E TRk 1 40 B e
(P<0.05).

FRELESL GSU/%

32 36 40
T [ Fi/KF Protein level/Y%

B2 fakk AN [ 6 0 = ek T A
UNE S =g GOk TS 4 iR
Fig.2 Broken-line model analysis of the relationship
of gonadosomatic index with dietary protein
levels of female adult P. trituberculatus

®4 AREBKEXNZER FEEARERDE R ENBRBRIE(%IEE, MeanSD, n=3)
Tab.4 Effects of dietary protein levels on proximate omposition of female adult P. trituberculatus
(% wet weight, Mean+SD, n=3)

i H Items ikl 1 Diet 1

7%} 2 Diet 2 A%l 3 Diet 3 1A%} 4 Diet 4

B Ovary

K4} Moisture 67.94+1.67°
A Crude protein 20.49+0.53*
BJIE Total lipid 7.88+0.65°
B IK LA Total carbohydrate 0.72+0.03*
JiFBEHR Hepatopancreas
7K 43 Moisture 65.59+5.98°
MEH Crude protein 10.25+0.33*
&g Total lipid 18.00+2.92¢
B IK AL A ) Total carbohydrate 1.724£0.22°
LA Muscle
7K43 Moisture 82.9142.08
4 Crude protein 14.32+0.38°
MR Total lipid 0.94+0.09°
BRIKAEA Y Total carbohydrate 0.74+0.15°

54.87+5.83" 54.08+1.03" 54.53+0.75°
20.24+1.18° 25.54+0.69° 29.05+0.23°
7.78+0.33° 10.99+1.41° 12.89+0.37¢
0.78+0.14% 0.98+0.19° 0.92+0.02°°
74.05+4.76° 63.58+1.05" 67.33+0.05°
10.56+1.11° 14.07+1.54° 13.24+0.17°
10.46+0.42° 16.17+1.46" 14.07+0.09°
1.19+0.12° 1.73+0.23° 0.910.09°
86.18+1.03 82.46+5.79 85.06+2.81
10.6120.33° 13.74+1.38° 12.32+1.46%
0.64+0.05° 0.83+0.15% 0.89+0.13°
0.36+0.02° 0.55+0.04° 0.47+0.05%

23 WEBEAKENZER FEEEIADSER
20 R B 32

TRl HE K = PE R 1 B WL DA 114 2 25 PR 4 i
AN 5 s . WUA AR 18 M ki, L
H N LR (EAA) 10 Fi s S R AN 52 IR 75
HAXTEL R (>9 mg/g), TR RIS TR & AR B
(<2 mg/g), Horp ARPRL 1 4 RARE 3 4 i) e R

SEEM . WA . RER . ANER . CEER . I
AR . R . W R =R 5w = T 2 AR
4 4(P<0.05); FELTEZIER(NEAA)T, B 222 Fl
AR A EAR(<S me/g), HAEGEHKRT
8mg/g. BEAR L, WPk 1 AURNERE 3 4 =i TEENL
DA R A 5 R (X EAA) R 1 Ak 0 75 28 FE 1R
(X NEAA) & B & m Tk 2 HAEE 4 H
(P<0.05)
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x5 AREBKEXN=ZERFEEEI A SEEREBMBRNE(%IEE, MeantSD, n=3)
Tab.5 Effects of dietary protein level on amino acid composition in muscle of female adult P. trituberculatus
(% wet weight, Mean+SD, n=3)

TiH Items 1%l 1 Diet 1

¥l 2 Diet 2

kL 3 Diet 3 1A%l 4 Diet 4

FILWR & Amino acid composition (mg/g, wet weight)

SILER e 5.42+0.23° 4.23+0.01° 5.53+0.15° 4.95+0.03"
e R R Leu 9.30+0.00° 7.15+0.00° 9.56+0.01¢ 8.30+0.00°
MR Lys 9.60+0.71° 6.98+0.02" 9.73+0.55" 8.25+0.14%
HER Met 3.50+0.15° 2.70+0.04* 3.65+0.19° 3.08+0.02°
RINZPR Phe 5.27+0.01¢ 3.99+0.01° 5.33+0.03¢ 4.61+0.02°
AR Cys 2.07+0.28° 1.50+0.24° 1.70£0.12%° 1.75+0.06™
IEIR Thr 5.34+0.16° 4.05+0.01° 5.45+0.06° 4.70+0.05°
@R Trp 1.45+0.02° 1.07+0.02° 1.45+0.03° 1.2740.05°
A Val 5.64:0.05° 4.45+0.10° 5.82+0.31° 5.17+0.05"
f R Tyr 5.02+0.04° 3.75+0.11° 4.93+0.05¢ 4.32+0.11°
SEAA' 52.60+0.80° 39.87+0.12° 53.15+0.56° 46.39+0.04°
RITEZZH @ Asp 12.24+0.24° 9.32+0.02° 12.39+0.04° 10.88+0.08°
225 R Ser 4.97+0.24° 3.78+0.00° 5.00+0.26° 4.37+0.03°
HHEfR Glu 20.2140.61° 15.05+0.01° 20.54+0.15° 17.33+0.00°
HE&® Gly 9.47+0.32° 7.59+0.02° 8.87+0.03" 8.73+0.07°
NER Ala 8.67+0.49° 6.33+0.00* 7.78+0.05° 6.98+0.01%
%2 Pro 8.26+0.36" 6.15+0.10° 6.71+0.59* 5.99+0.02°
AR Arg 12.47+0.20¢ 9.53+0.02° 11.96+0.01° 10.56+0.10°
AR His 3.15+0.12° 2.39+0.01° 3.33+0.01° 2.84+0.10°
Y NEAA? 79.46+1.62° 60.15+0.10° 76.57+0.14¢ 67.70+0.17°
TAA® 132.06+2.41° 100.02+0.22° 129.72+0.41° 114.10+0.21°
EAA/TAA 0.40+0.00 0.40+0.00 0.41£0.00 0.41£0.00

H: 1. TEAA: MTHEIR; 2. TNEAA: RAEMT AR ; 3. TAA: MEIER
Notes: 1. X, EAA: Total essential amino acids; 2. X, NEAA: Total non-essential amino acids; 3. TAA: Total amino acids

3 g
31 AREBEAKEXN=ZFERFEBREEKMIPEE
EfEA

AR SR B 2 —, X HA K
KB &S H B (Resources, 2011), AHFFEFEE, FHh
M IEFRIE AR, TR A KO X AR AR KT 2
oM, ATRENE A . (1) IR B SRR A5 T (B
200.1~0.3 H/m?), TRl 32% 09 85 1 K S AT LAl 2 H
IEH AR TR Q)R 4] = PErR 11 MR ] g
SBUE; SEE AN S S Y RA e\ a - DU R = DIl
IR TR o PSR =Pt 118 M R 2 T &
Bz —, SR E B IR W =R TR NS
FEEM IR T E A A B TR (Wu et al, 2010; RJET
%, 2014), FIEIYRYE0 LKL 7 R 3 BRI B4
Ji R e R BR B B B 1 AT IR VR (Yang et al, 2005),
1M O B i AR 1 R O R AR R L WA RIS A &R

I (Coccia et al, 2010), AWFFEH, HAEIBLHEEH
i 939.59%) PR T EEMEIA R IR SR FE R 2 T
DRV RN 220, 33K I 7 ARk s i 1 2 1 5 o ] DAfR
PEICBP B A Ak, A 2 B SRR B R i O
HAR, X 52BN (Cherax quadricarinatus) i iff 5%
2L 2P (Rodriguez-Gonzalez et al, 2009). oA o
FEAE F ARG X AR SR 5T, ST AR | &
FBTRCR . MRS . O S e R DTRURI LR B B 8 v
RSN o = V2 = v e v o R NGRS A
F)3E B AR BRI AR D B i M AR HAE L, WS R,
SRR AR AR S IR I DR o R 8 K
R 41.52% (BeFFIRSE, 2011), W& TABESE 4518
(40.16%) o AT RS2 K Ry A B 53 S5 95 40 Rk B4 KL AR 7 7K ~F
(15%) . 25 720 T2 55 (T%~11%) , 3 2442 w5 4 R A
FHRE 7 7K ST LAY 24 W 52 sl g sk b & 1 5, DA T e
& H 4K 175 2R (Catacutan, 2002).,

SCRIE R N FRFE 1 N IR R, =P T
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2 R 42 4%

L (AR TN 2.50~42.90 )ik R EE TR A 45%
Zeh (T H#MESE, 2003), WES T R TEMAT
HE ) 4 1 BT 2R K (40% 54 HIE AT L, =9
T B AE A RN R 5L R IR0 8 3R T R AR ARk
25t ME NN, IR TR Y BT S R R
RS 5 59 4 kL (Jin et al, 2015), 1 51 5 4% 7 G BL s 5
L e A SRR R S 3 P o A R =
(Ding et al, 2017),

32 fAHEBKEX =R T E M LR

ATl WA AL BT T T IR =it 7
HRMEAMECEETE, 2014), EARBIH, b
AR KT (4R R, 0 MR 7 A D) S5 R 1Tl
PP S W B E S, R A RE R R
TERHE F KRS, S0 T EE AR B 1 A R
W&, DTS B 5P S A AR v 8 AR SR
(Unnikrishnan et al, 2010)., i & 1765 FHKE D 5
TR 3 A RNGEIRE 4 ZH R BN S b Y SR R
T, 3T RE 5 3K 7 4 HE AR B 5 AR RO A G . L B
SRR E RS, HIP K SR RAL, HE
FOFAS 15 & /% = (Rosa et al, 2002; T 5 5 4%,
2007).

33 ABEAKENZERFEEEINATSER
28 P B R )

WA E IR S AE K R B AR R EE, HAK™ 5
H A A T 2 R R e A R T R 2 IR A T Y
HEKYE(Wu et al, 2010), H4E FAO/WHO Ay BRAH %4
IR, BT AR/ B E IR (EAA/TAA)
FRAH U {H }0.445 45 (FAO, 1985), ABFgEH, 4FhE [
IKTARD R SR B ) = PR T8 LR TP i 0 5 2 R 1Y)
TEIRE] T b, TRE R Q0095 RN], =
PErR T 1Y £ ZERR I PE R o A S i A R R ER
R FIP B R M S 5 R . ARWFIT 45 R, X 3Fh
DT B B TR R P AR ARk 1 4 AR R 3 2E AR UL A v
B . REMRM KA 2P Rk &35 mR, H
TR DRI 3 Ik B i IR 3 =R
T LA L i S SR A

ZE Lk, ST IE SR AR N iR TR A
(1) 5P B8 BORAE AL A AR A, B0 SR 21 T =
Pk TREMEAR B AR S B R /K290 40.16%.
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Effects of Dietary Protein Levelson the Growth, Ovarian Development and
Biochemical Composition of the Swimming Crab (Portunus trituberculatus)

HE Xianlin', LIU Meimei', ZHU Shaicheng', DONG Zhiguo?, WAN Xihe®, WU Xugan'**"

(1. Center for Fish Nutrition and Environmental Ecology, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 2. Key Laboratory of Marine Biotechnology of Jiangsu Province, Jiangsu Ocean University,
Lianyungang, Jiangsu 222005, China; 3. Jiangsu Marine Fisheries Research Institute, Nantong, Jiangsu 226007, China;
4. Shanghai Aquaculture Engineering Research Center, Shanghai Ocean University, Shanghai 201306, China;

5. National Experimental Teaching Demonstration Center of Aquatic Science,

Shanghai Ocean University, Shanghai 201306, China)

Abstract The study was designed to investigate the effects of dietary protein levels on the growth,
ovarian development, and biochemical composition of the swimming crab Portunus trituberculatus
[initial body weight of (10.98+0.28) g]. Four experimental diets, which were isoenergic and islipidic, were
formulated to contain different protein levels (30%, 34%, 38%, and 42%, defined as diets 1~4, respecitvely).
These diets were fed to pond-reared P. trituberculatus females for a 120-day culture experiment. The
results showed that: The dietary protein levels had no significant influence on the growth of pond-reared
P. trituberculatus females. Diet 3 had the highest gonadosomatic index (GSI) and total edible yield (TEY).
The crude protein contents in the ovary and hepatopancreas increased significantly with the increasing
dietary protein (P<0.05). Among the four treatments, diets 1 and 3 had the highest crude protein contents
in the muscles (P<0.05). Similarly, an increasing trend was found for the total lipid contents in the ovary
with the increasing levels of dietary protein (P<0.05). Diet 1 had the highest total lipid contents in the
hepatopancreas and muscles, while the lowest total lipid content was found for diet 2 (P<0.05). The
contents of total essential amino acids (), EAA) and non-essential amino acids (3 NEAA) in the muscles of
diets 1 and 3 were significantly higher than those of the other two treatments (P<0.05). These results
indicate that the appropriate protein level in the diet of adult P. trituberculatus females is approximately
40.16%. The results show that an appropriate dietary protein level could improve ovarian development
and muscle nutrition, which provides a reference for the formulation of a diet for P. trituberculatus
inhabiting a pond.

Key words Portunus trituberculatus;, Dietary protein levels; Ovarian development; Biochemical
composition
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