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WE: NIRRT T AR B8 (Eriocheir sinensis) S EEA K . WHALERE W5 R FH 2 10 52m0, #it T 6FFEC
AARE, DAAS B I FPAE BRI 1) ZE 550 5 BREEL(C), TES 10 g/kgtERR FIRE, 2 B 0L 500, 1000.

1500 U/kgHIHEEZHE, 43 %1ic AP0 P500. P1000. P1500F1P2000. #MEAI451AEE A(4.34£0.05) gfI4h 5,
56dJE PREFFIURE /M. G5 R POSIIERG B A2, e AR KA R B R T B2, TPk 2R A5 v T ox
HRZH(P<0.05); 4G E A6 | R AR KA B o K I 4 e ek ol IR i % 2 () 14 I T 155, 7EP200031A 1) 8
a1, HOZ A ik R B K (P<0.05); P1500F1P20004: 5 A% & & i35 5 T PO (P<0.05); YEP2000H, 418 it fi%
Ji PR B I A I DA B 3 R B T R 700 B e 1 (P<0.05); HH AR SR B I B 1 T AN S RO A 2R B
)l o TR Bl S B B N T B T, HohP2000 & 3 = T PO(P<0.05), 5B 4L TE B 2 R (P>0.05);
P2000%) B 0. W OR B 28 5 =i (P<0.05) . LA 45 SRR, 7E &G MR kL 7R 112000 U/kg IAEER B, RE 6%
T E AR B R ) A KRN R RS g, HE T B 4 B R R 2R, BRI R B A, AR R R

R R e 4 B AR T 5 B ARV OR B R

KgEIR): MBS, ey, K Wi
& 55251 $966.16 SCEKFRIRES: A

SR MR SRS R B RN AR AR,
B, R AN B A BT A AR b B AR AR T
B SRR T R a3y e SRTT, R4 SRR} e
FAAEBIPUE IR R T AN R &, 20 Sh A i3 £
AAHIFRIAI ST P2 AR . AEIR, AR AN
WL NWRIR, 2R 3 JEURE h — iRy I B 2 1
PUE TR T, & B 1 A e RE R IR S 1) i A7 1,
Je VAT A YILE G AR T B AR TE AL
W REERTE SR SRR A RIE B 1%—5% Y,
e AR S s LA A R YR, AT R
e B H kD X B KIBIF (Macrobrachium
rosenbergii)[6] « ¥ (Ctenopharyngodon idellus)[7] N
K G PR (Salmo salar L) 5504 (R 9830F 52, 1
b (R R 2 PR AR A BTG 1, PR KPR RE;
bb, —LeIK = B 2 b W 76 84, HTH AL TE AN

i B ER: 2018-11-07; 1&£1T HER: 2019-05-13

X ERS: 1000-3207(2019)06-1164-08

e M R AE, BOnt T & A HRR R et 47
B R R, KB MR B A HE N AR AR, B A
WG R PR, R EHE RFESE. OfF
BRI, IR PLUE TR 2 1t R Rk B A A
WA s By Y R, — R AR
T AR A B4 i AR, A 9 — PR & R s
L — PR IR AT B e, T BRAE R 1) 57 T
YER™ . 7EBE SR (Penaeus monodon) " (IR 5%
HOR I, AN TR R B A i T IR E B &Y,
O R R AR KPR RE L B T B B T AR A
%, [FREM, 15 B85 (Pagrus major)!  aDRE i
2000 U/kg B2 HG BE % 0 2 PR BEHRMEL, 2205 2k e
FIAES G % . HEFR B AE BR 1 SCGEE 2L
KIKF=BIE TR — M TR

AL L  (Eriocheir sinensis), 18RRI 5, =&
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TEVRKEFRE P = ' m L5 M. A+
HE o8 BT A TR & RN N B B v, kel o
TR R G sk i Y A R A
BB ACLL I, 38 iRl 2 2, Retg 45 rh HR ol B i
FHWRIRZ HEZMA TR .. HEREEIE Ny —F
TRURRAS N7 BT R 8 FR A 7T SN G, B H AT
A KA IR g AE vh e o8 B g Rl vb (R BIE 9 38 R WL Ak
. AHF5Z#Nicolasas”, FEFRIH N0 g/kg
AR 4, F38 0 78 TaDRE AR R 0 A [ 9 B2 1 A R I
PRUT I Gy B A I RE A, MR AR B AE K T
A1t R S FR A R FH 7 T 72 AR R 5, AT i
R (K36 20V IV, 455909 5 oh R BT
Be 77 B E S S KR .

1 #RERZE

1.1 EREME

ASLIG AR P ARGk B B E R TR, DAk . T
B VR BH I O 2 B AR YR, R S D s R,
AN B R TR RIVAEL IR I 1 2EL )/ S R EH.(O), abBEAH
TEF 10 g/kgfE IR I HEA 1, N0, 500, 1000,
150012000 U/kg MM B &g, 4 5l 7 % NP0
P500. P1000. P150011P2000. Szuialttfc 7 4H ik
FAL2Eo BT WER 1. 7R BT A TR RNE S )G, Al
F-26 XUEFT B 4 HL(HE AR BE LK R sl &),
ED I TR B2 A T mm [ 26 R, 1 8] 1 0 08 A
i AN T 55°C, PRAE IR BEAS 2 5200 A R i v
Jo TEZWR T XT G, [FIFRER B 200 R i e,
fEFH10H . 16 H 26 H i1, iRk 2 B [ RS
IRURL, I H 348 0 e i, S AU bR 2 I A7 T
20 CUKF R
1.2 RS AFER

FEFA ARG TE WL A8 1R KK = W 50 I J\ L) 45
HiIe AT . A E FH SRR, BRESR
Ja, K720 A B e B . il FE IR 4188 (4.3440.05) gl
LA N 244 7K A, KM ELAR 1 m, KIR45 cm.
Lo, AR EANEL, M0 AL, G
HROBUN6 F1 TL A S 61 FH G 55 J6 A (1) 38R} 87 4 B 1Y)
SREEY), Lo R, DL A AR O . BERTE
6:30. 16:30F121:30%1 & M8, RIE & 1R 15
0 R I R M, B ORR TR D . 2R R
BRAEFERET . BRE. id3%, FFARYE AR /NE S
A ML RDRL ) R RS o AE S0 AR R A R K
B A7 SRR 1/3, KR EREAE(24+2) C, HfFE>T7.0 my/
L, B&E<0.2 mg/L. FELEP L RIMNICE, &
W IR IE s . B, FERNRI N I8 .

1.3 HmLE

TESJH IR L ARG, YR FR24h J5 HUORE . B4
WS A g F TR A A o A, R B Tk B
PRI, RAEFFIENR . B R AE T80 CUKAH f ks o
14 SHUEIE

TR R A S 1k, BoikZ2 1 Huang %"
MLiug" 7. K4 EE Tk b, L. BT
JER R A T8, 5 B i TE N A 5 PR ST A
o MALORFAFRTIA A B #h7K (4°C, 0.9%), FH
B RAAEIRIB KA T 2K . 4°C, 5000 r/min L
10min, 7 b2 5 EIBAE R EG W, —80°C
A7, Mo BN CBBRE3IAN AT K1 gk
2.5 mLAH BB I E T R TP HLLF, TR 100 mLH %8
HETE R, FRINAN47.5 mLBSTR-BE RN S i, B T
37°CHIMEIR KB IR 25, PAS0 o/minifE 47 55 (A
fir A 8he FEAFE M 3AAT, B LR EHE H 20K
1.5 Hoth

WO BRI g i . il 20 23 8k, 42109
(m:v) BRI EGA N T074 (¥ A B R K A 10% 20 230K,
2500 r/min &0 10min, BUC_EJERATN . HREE H
JIE ity g A s B T W B e e
BAE) TR U T, # BAR U AT Rl . e,
JiREE g N-2% H G -L- 45 2 1R £ BR(BAEE) I &
% — MG JIHRALE SUNAEPH 8.0, 37 C AT,
90 A P B R B R B A RO AR AL
0.003; JERTBE: JEM-ILE (k. — NG A E X
FEFRE L FAE37C 5 EYAE H30min, K#10 mg
VENT . MR 1b2E bk . g 70 5E S fE37°C
FAT, FEwWE AR NAK RS 5RO
Imin, FVHFEL pmolRYIA—ANEgIE JyHhr. S
H& & 25 i 220k, A7 Amg/mL.

A BRI AR H A A 7 173 Mt 2% AOAC
(1995) ks TT k. K3 E K 105 CHEF 2 1H
ik, HEE S EWNERHILIKEZIEFOSS,
Kjeltec2200, Denmark), i 5 7 il 7 % FH &0 F
R(CMIE), 2K 5300 7€ R FH 15 3 47550 °C 44 e 1E B R
Bk, BEBER B OO0 E %, MRS 2 E
K H=HOBRIE(TCAK).

1.6 £, JHLMEENE

Fa Tt R AT

1735 % (Survival rate, %)=100%x(Ny—N,)/N,

14 5 2 (Weight gain rate, %)=100%x(WWy)/W,

¥ 78 A KK (Specific growth rate, %/d)=100%x
(Ln W—Ln W,)/d

1%l 2 %(Feed conversion ratio)=IF/W

85 UK (Protein efficiency, %)=W/IN
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% & 5 (Feed intake, g/crab)=IF/N,

IR T R B 2 (Retention, %)=100%x[(WxNp)—
(WoxN)V(IF*Ny)

SIHA R (%)=(m—m,)/mx100%

R TE AR (Yo)=(m> N —m < Ly) (m*Ng)x100%

TRDRF B S BT R (Yo)=[m,/(m* Ng)]1x100%

L N RIN G5 531 2R SI2 56 T G 0 8 BB 88 (1) A
5, WoRWw oy NSRG4 R & (g); W

P R (g); TR S0 1 0] 5 B & kL H (),
IN9 iR 56 1 1] 5 48 3 TDRL B 1 0 £ (g); MRS
REL; Ni/NN BRI/ B 24 8 7 R 3 2 (%);
NN RS 75 B0 B 8 (%); moNRRE & 5
(mg); m ATEHE T 5 (mg); L, ATERA A2 5 (%);
mo 9IRS 5  (mg) -
1.7 HEHH

SIS B G 38 LA B A bR #E 2 (MeantSE) R TS,

R1 AREA RS TR TE, %)

Tab. 1 Diet formulation and analyzed chemical composition (air dry basis, %)
. #H 3 Group

JiFHIngredient C PO P500 P1000 P1500 P2000
¥ Fish meal 20 20 20 20 20 20
HH X Gelatin 6 6 6 6 6 6
fi% 5% A Casein 24 24 24 24 24 24
T KiE K Corn starch 24 24 24 24 24 24
13 Fish oil
il Soybean oil
K5 9B Soy Lecithin 0.5 0.5 0.5 0.5 0.5 0.5
JiH [ % Cholesterin 0.5 0.5 0.5 0.5 0.5 0.5
HE& 44 F Vitamin premix] 2 2 2 2 2 2
ST Mineral premix” 3
#4771 Binder 2 2 2 2 2
SALNEBL Choline chloride 0.5 0.5 0.5 0.5 0.5 0.5
£F 4 F Cellulose 10.4 9.38 9.37 9.36 9.35 9.34
Ei 321 Betaine 3 3 3 3 3 3
TS odium phytate’(98%) 0 1.02 1.02 1.02 1.02 1.02
iR Phytase’ 0 0 0.01 0.02 0.03 0.04
Sk Inert marker, Y,0; 0.1 0.1 0.1 0.1 0.1 0.1
41t Total 100 100 100 100 100 100
5 777K FNutrient levels
7K 4rMoisture 9.23 10.05 10.34 10.53 10.38 10.62
#H% A1 Crude protein 39.55 39.24 39.94 39.59 41.17 38.74
HHL i Wi Crude fat 5.46 537 525 5.62 517 5.41
R Total phosphorus 1.02 1.18 1.17 1.17 1.19 1.19
¥ B2 Wi Phytate phosphorus 0 0.19 0.14 0.16 0.14 0.13
5 %% Available phosphorus 1.02 0.99 1.03 1.01 1.05 1.06
i Calcium 0.57 0.53 0.53 0.59 0.53 0.60

VE: L 4EAERIRESWI(EE100 g): VA, 0.043 g; VB4, 0.15 g; VB,, 0.0625 g; iZ R4S, 0.3 g; MHEEIZ, 0.3 g; VB, 0.225 g; VC, 0.5 g; 2EW)
#,0.005 g; M, 0.025 g; VD,, 0.0075 g; VE, 0.5 g; VK5, 0.05 g; WUEE, 1 g AT A D HEF4ERIERE00 g 2. H YRGS
1007%): KH,PO,, 21.5 g; NaH,PO,, 10 g; Ca(H,PO,4),-H,0, 26.5 g; CaCO;, 10.5 g; KCI, 2.8 g; MgS0O,-7H,0, 10 g; AICl;-6H,0, 0.024 g;
ZnS0,-7H,0, 0.476 g; MnSO,-6H,0, 0.143 g; KI, 0.023 g; CuCl,-2H,0, 0.015 g; CoCl,-6H,0, 0.14 g; FLERES, 16.5 g; FriEmREk, 1 g; Jr
AIHEF A AR RIEAZE100 g; 3. HEREH. HIRNG: 1T LEM AW A R A F . IR BRIEAERE, 5 U/mg; fiGpH: 4.8—5.2;
HRIE IR A 55—60°C

Note: 1. Vitamin mixture (per 100 g premix): vitamin A, 0.043 g; vitamin By, 0.15 g; vitamin B,, 0.0625 g; calcium pantothenate, 0.3 g;
nicotinamide, 0.3 g; vitamin Bg, 0.225 g; vitamin C, 0.5 g; Biotin, 0.005 g; folic acid, 0.025 g; vitamin D3, 0.0075 g; vitamin E, 0.5 g;
vitamin K3, 0.05 g; inositol, 1 g. All ingredients are diluted with a-cellulose to 100 g; 2. Mineral mixture (per 100 g premix): KH,PO,4, 21.5 g;
NaH,PO,, 10 g; Ca(H,P0O,),-H,0, 26.5 g; CaCOs;, 10.5 g; KCI, 2.8 g; MgSO,-7H,0, 10 g; AlCl5-6H,0, 0.024 g; ZnSO,-7H,0, 0.476 g;
MnSO,-6H,0, 0.143 g; KI, 0.023 g; CuCl, 2H,0, 0.015 g; CoCl,-6H,0, 0.14 g; Ca(CH;CHOHHOOC),'5H,0, 16.5 g; FeC¢HsO-nH,0, 1 g,
All ingredients are diluted with a-cellulose to 100 g; 3. Sodium phytate, phytase: purchased from Shanghai Yuanye Biological Co., Ltd.
Phytase: Acid phytase, 5 U/mg. Optimal pH: 4.8—5.2; Optimum temperature: 55—60°C
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5 FHSPSS19.033 4T B K 2 77 22(One-way ANOVA)
ST, AR 3 2 3 (P<0.05), K Duncan
BT Z H L

2 #R

2.1 TEEREEXT PGB BEE KMERNFI AN
A

WIER 2R, S GG R G W = R
(P>0.05). Bt 1A ek A ke R Il 2 = 1 38, 4 B 2%
KRARE ., WEER, FEEEKRZEH T &, P20005%
Z 5 TP0 (P<0.05), XA 5% A AT &%= 5H
(P>0.05); % Ab¥E 4 5 A 5 0% 4R = T PO, P2000 %
Mo 5 2% 5 T PO (P<0.05); Tkl 2 %05 i ) &
POE 2% 5 T P2000 (P<0.05), A4 2 708 2% %
F(P>0.05); SSLH 2 MMAER. mEESL
3 725 55(P>0.05).
2.2 1EEEESX L EE B IK R S B E

W 3FR, A R I o 3 hn, AR S
BEZW A, HP1500 &% P2000% % = T PO
(P<0.05), HAR %A ELZH 2 A3 A H B 35 1 1 22
(P>0.05); &L HAEKS FEA. M.
FHIK 53 J %5 5 507 T G S 35 1 72 7 (P>0.05)
23 ERREEX P E R HEE TR

TERFIEIR H, PO EE RS /1 5 P5S00 2 7 A i
#(P>0.05), {H 2 E KT HoAth % 41.(P<0.05); VEXT

T 77 P2000 % 2 5 T HAh % 2H(P<0.05); JIi 17 1
TG 1% SR ) 2 R AN B3 (P>0.05) . 1EiE
H1, P2000JR R A iS5 IR Z R AR %, HE
F T HAR S AL(P<0.05); JIg i Bl AD e 49 BEE 0 5%
SEIG2H 2 (R 22 AN .3 (P>0.05, 3£ 4).
24 EEREGXS P E B BRI RR S

B S LHAE 40 5 T A 6 B 3 AT S U THT 2
SR (P>0.05); B EH VH R BE IR I & &
(T 5 1T 32 T 55, P20004E 2 15 T PO (P<0.05), 1H
53 R EA B3 2 5 (P>0.05); BEE T R A [H
FERI T E %, fEP1000. P1500 A2 P2000 3 35 P 1y
5 T-PO (P<0.05), P2000 % 2 14 = T % & 41.(P<0.05,
% 5).
25 FREBE

SRR, SERRHEN R BRAREE R
AN (P>0.05); 5POAHLL, VWS IIAE FRBEHE = 1 40
R BEREEZE . P2000R PR EE R G m T % A H 4
(P<0.05); P2000#% {x /4 2 Wi 3 =1 T-POZH (P<0.05),
H5HApHEA BE N ZEF(P>0.05, K 6).

3 g
O T B, AR F 5 RE A RO AT
i f0k, BT HR R TS B L HUE R R TR A

Wi o BRI, AR RE VEDUE I7 A 3K U VAAEAE
ML Z Bk, Bl R %S . CA WFCIESE, T 4

® 2 ERREER e B R LB A KM RERISOM

Tab. 2 Effects of phytase on the growth performance of the juvenile crab Eriocheir sinensis

MGy PUREEGl KRRl K MEE ERERR R WRRR RO
ody weight (g) body weight (g) SR (%) WGR (%) SGR (%/d) (g/crab) FCR PER (%)

C 4.32+0.03 6.74+0.29" 85834498  57.55+7.28"  0.78+0.08™ 4504001  1.95+0.32" 140.55+3.13%

PO 4.32+0.03 6.340.1° 83.33+5.44 4721%281°  0.67£0.03"  4.46+0.02 2.22+0.15" 104.40£6.31"
P500 4.34+0.02 6.71£0.08°  81.6743.47 54.66£2.32°  0.75+0.03" 4414002  1.86£0.08" 127.49+4.94™
P1000 4.35+0.03 6.8£0.05°  84.17+2.85 55.02£1.24°  0.76£0.01°  441+0.04  1.83£0.05" 123.65+3.34°
P1500 4.35+0.01 6.8+40.1° 86.6743.60  56.45£2.07" 0.77£0.02™  4.44+0.04  1.83+0.08" 119.65+5.28"
P2000 4.34+0.04 731£0.09°  79.17+4.79  66.8342.25"  0.88+0.02° 4474002  1.5320.05" 147.09+4.08°

E: RS TE 7 B 2R 22 7 N B35 (P>0.05), AR 7 BFRIR 22 7 AN .3 (P>0.05), TN AP BEROR 2 7 2.3 (P<0.05); T [
Note: Values without superscripts mean no significant difference (P>0.05), values with same superscripts mean no significant
difference (P>0.05), values with different superscripts mean significant difference (P<0.05). The same applies below

®3 EBREEX e R E S RR S BRI

Tab. 3 Effects of phytase on the composition of whole crabs of the juvenile crab Eriocheir sinensis (%)

H5Group  7K4rMoisture # % A Crude protein ALAE i Crude lipid #H 7K %3 Crude ash f#Phosphorus  #5Calcium
C 61.68+0.30 13.39+0.24 2.82+0.33 15.34+0.14 0.68+0.02"  236+0.06

PO 61.67+£0.52 13.38+0.29 3.21+0.54 15.32+0.36 0.58+0.05" 2.31+0.07
P500 62.03+0.64 13.40+0.15 2.90+0.25 15.20+0.06 0.65+0.02" 2.29+0.03
P1000 63.10+£0.12 13.55+0.03 2.86+0.20 14.63+0.48 0.64+0.05" 2.36+0.03
P1500 62.08+0.96 13.59+0.25 3.24+0.23 14.73£0.15 0.73+0.06" 2.26+0.02
P2000 62.04+0.23 13.62+0.15 3.09+0.18 15.13+0.26 0.75+0.04" 2.29+0.06
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Tab.4 Effects of phytase on digestive enzymes of the juvenile crab Eriocheir sinensis (U/g prot)
fifi 8 I i Trypsase fIg Wi B Lipase ek Amylase
2H 51 Group - - -
JH JiE JH 1 JWyi& JH 1 Jyi&
C 650.45+92.50° 3.54+0.31° 2.48+0.91 0.61+0.09 0.93+0.05" 0.22+0.02
PO 192.71+45.64° 2.09+0.37" 2.38+0.26 0.57+0.07 0.92+0.07" 0.22+0.02
P500 318.20433.72" 2.77+0.36" 3.2240.39 0.51+0.06 0.91+0.05" 0.22+0.02
P1000 488.98+74.23" 2.35+0.33" 2.93+1.08 0.52+0.07 0.960.04" 0.23+0.01
P1500 582.35+116.74™ 2.48+0.78" 3.49+0.94 0.38+0.05 1.08+0.07" 0.18+0.01
P2000 652.84+128.54° 3.95+0.88" 3.50+1.11 0.49+0.06 1.26+0.07° 0.24+0.03
%5 HEEEN LB RIS RN (%) FMRAEKYERE . TR DR, FE R B A8 A RO A

Tab. 5 Effects of phytase on the in vitro digestibility of the
juvenile crab Eriocheir sinensis (%)

5 FYIFHAE EOREAE  BENER EENE
érou Dry matter Protein Phosphorus  Calcium

p digestibility  digestibility  dialysis rate dialysis rate
C 62324152 74.20£2.64" 34.22+132"  327440.78
PO 60.36£0.72 67.19+1.83" 30.97+2.53"  30.50+0.74
P500  59.91+0.03 69.28+1.66" 33.45:2.48"  30.22+0.80
P1000 64.89+1.23 70.06:1.16° 36.67+0.54"  3220+1.61
P1500 60.54+0.86 69.72+1.42° 37.30+1.21°  32.28+1.19
P2000 6441175 74.16£1.45° 39.60+1.18° 3279+ 12

= 6 TEEEEX hiLg B B L) B AR R RN
Tab. 6 Effects of phytase on nitrogen and phosphorus retention of
the juvenile crab Eriocheir sinensis

Hul  BERAN ALREN BETENP R P
Group intake (g)  retention (%) intake (g) retention (%)

C 9.41+0.02 21 29+0.83" 1.534+0.02 33.3442.06"

PO 9.33+0.05 1847096  149+0.01 20.89+4.87"
P500 9.32+0.35 21 87+0.53" 1.53+0.03 27.58+2.87"
P1000 9.41+0.10 21.70+0.09" 1.49+0.03 29.13+6.90™
P1500 9.47+0.29 21.28+0.86"  1.50+0.01 34.16+1.79"
P2000 9.30£0.06  25.78+0.55° 1.48+0.01 41.29+3.26"

BRI AT, BCA R AR IR 2 PRSP AR X)
LRV A TR FH 2R RN R B R, AT IR AL AR )
ARl N, pR R A B 13 g/kgt, H A
F L (Paralichthys olivaceus)%)) f 14k £ & A1 3G #H
HH o DAY, ARSI R0 g/kgi R h
BB AEKAGMEIER, 2B IRE A TSR,
SEUARL R BT R, R R X 4 ) AT AR R
T3 e BE A4 FH AT 5 6 R R S I T 75 B 2 i, 3R
N &y 8 AR K M BT A5 B G AR R, MR
fiff 5 BN I E12000 U/kght, Ao Ha 4% 2 8 1 1 51K
FrEARKERAARENSE S SR,
YT RT IR £ 2000 FTU/ kg H 2 il T AL 32 1) K 583
I, 4 B % ] 3k BN R IR R A 1,395, T
RIS IS R R A A T SR BESRESE

FH TR R, A T 25 2 B AL A B — B S
BERRTE, Jf 7= 1 B LR 5 TEMLBE s 72,
EET S S A0 AR T X A R B S Bt S 3 0 R 0 B 1
H, X TEEE R T H52ah eSSy e &1
WS P o S ] AT R T, 76 VA8 148 B 70 (0 A
i, e R R DR R B TR, R R
SRR B R E R R S 4 R TR
[FIRE 25 S, IO PR 6 5 bk 2R B A0 8 4 BRI 22
0.75. Tk REL. & AR R R K S X i
LI 250% B B AR Y, eyt T L, 0 A R
PR T ARG RE Z, (L T HUARI AR R, A
Rk T KR

H RSB R R — R R P T YR, 7E 4
WA ER I A B R 1 TR T 4 B R K R
6 R, R 3 LTS, VER . B R
WEAEC . ARk PR TR 2 S5 ARG v e 4
TR RS M, KA R R 4 8 B T SR A 2
P, IR 2 SR 11 4 25 DR T B0 T AL S 77
TR I, Gk e B 5t 1 R R (AR
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EFFECTS OF PHYTASE ON GROWTH, DIGESTION AND NUTRIENT
UTILIZATION OF JUVENILE CHINESE MITTEN CRABS
(ERIOCHEIR SINENSIS)

YANG Lu', HAN Feng-Lu', QI Chang-Le', GUO Jian-Lin’, LU Jian-Ting', XU Chang', LIU Shuang',
HUANG Zhi-Peng', WANG Xiao-Dan' and CHEN Li-Qiao'

(1. Laboratory of Aquaculture Nutrition and Environment Health, School of Life Sciences, East China Normal University, Shanghai
200241, China; 2. Zhejiang Freshwater Aquatic Research Institute, Huzhou 313001, China)

Abstract: To investigate the effects of phytase on the growth, digestibility and nutrient utilization of juvenile Chinese
mitten crab Eriocheir sinensis, six diets were designed that included the control group with no phytic acid (C) and
phytase and five experimental groups with 10 g/kg of phytic acid and 0, 500, 1000, 1500 or 2000 U/kg phytase that
were named as PO, P500, P1000, P1500 and P2000, respectively. Juvenile crabs with an initial body weight of
(4.33£0.05) g were fed with these diets for 56 days. The results showed that the weight gain rate, specific growth rate
and protein efficiency of the juvenile crabs in PO group were lower than those of the C group, and the feed coefficient
was higher than that of the C group (P<0.05). The weight gain rate, specific growth rate and protein efficiency of juve-
nile crab increased with the increased phytase with the highest one in P2000 that had the lowest feed coefficient
(P<0.05). Phosphorus content of whole crabs of P1500 and P2000 was significantly higher than that of PO (P<0.05).
P2000 had the highest trypsin activity, amylase activity in the hepatopancreas and trypsin activity in the intestine of ju-
venile crabs (P<0.05). The protein digestibility and phosphorus dialysis rate of Eriocheir sinensis increased gradually
with the increased phytase. P2000 had the highest nitrogen and phosphorus retention rates (P<0.05). These results in-
dicated that 2000 U/kg phytase in the diet can significantly increase the growth, protein utilization rate and trypsin
activity, and reduce the feed coefficient of juvenile crabs fed the diets containing phytic acid, and promote
nitrogen/phosphorus deposition rate of juvenile crabs.

Key words: Phytase; Eriocheir sinensis; Growth; Digestion



