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W, SEEBLITH 4 4, B4 3 NELE, M5 HIYR0.10.20.30 d, RBLEREKY, EENRHEIMHER, FE. &
PR LE I T RS R E ; YU 827 18 F T BRIE R I8 A B & R (P <0.05) , BEE YL 1| A9 32
KB BB R AT A E GRS 2 BETH R R T RS i IE s miE 2 B3 (P <0.05) , 28T
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#8( Cyprinus carpio) R E 5 F EHIRKFRFE M
fhz—, B TIRM&EEa, B RMRE 2k
JT SRR R R R R A RN AR R
AR, EJUE, ARHAEEEENEE
KT R ARN T KB BRU RAE BTN IR
. pH EEEMEREAFELT R L (R B BRI
g ,1994; EENIGF,1999; FIRAM-45F},2007 ; £
& 2007 ; E 2 [H, 2008 ; H 45 ] £8, 2008 ; Kuz’mina,
1996) , i 2 BA #ME4: K (compensatory growth ) 5, 7]
RERZ Mal & PR P FOTH AL B T 1, T DL B 38 2 e
B RH R R 2 — (R FTFIE UK ,2000) o X
TR M LLEA TR E R RS I sk A 4
R ARG FRZR I, A R B UL BB £ AT 4k
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FHE A TH R M3, “F 31K H (316. 39 £15.73)
go MBS RIEE 200 B, 5% R EKIEE
JE#H.
1.2 At

Bk 5 1) R E R 45T BR ECARDRL A PR A B 4845
HERSEN 32% WHEERCA R, 55 o AR o ™A%
B PE” =87 RONBE” RN,
1.3 #Bigit5ERE

BEGILARFE 20 d, DL 24 h, PRk R/ 5
FrigttEy 120 BEEREYLS 4 4H (LR 0,10,20,30
d4) , BHREINEE, B1MEER 10 B4, 8F#
FHHE A 100 cm x 80 cm x 60 cm KRS, KA H K
PRSP TR , I B AR IK , £l I K R R
L8N 30% , IE A YL A ] 30 d(2007 4E 5
A1~30H), ER18~23 C,/KE 18 ~22 C,pH
6.5~7.8, iM% A S ~7 mg/L, 4 HayATYLRO,
10.20.30d, FEHL A BN KIEFEHHER 2 A2, Y
BT aRFKS, BERK REE, BT -20 Cik
FER ORI , I 5E & W K 18 TR Y IR e
TR,
1.4 ERESAHRNE
1.3.1 EAEF % SHAEEYE0.10.20.30 d
G, BN 6 BB, RE . .EHRK, B ariin . i
FIGEHTHRESINERE, B -20 CHKHEF
RAEAFI
1.3.2 ¢AFNE RAYHETEEIRKD, KK
MERK BE, FHEEBRHNEREERE, 55
B8RRI BB EIE RS, A HIRE., B8
EREMESEITOHE, BT ERBAERK P Z 2
~3 min J5,REMEY, BEXNT, HRE, SHE
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B EAR(EEHE%,2007) InF .

TRAR=(ZRE-KE-BRE)/HAE x
100%
1.5 EgiEHalzE
1.5.1 Bp gl & BRUYE B b ), B0 i I A
WiE, B LMK BS540 R 3 B, 0 B R et i
G, R ACEBTFRKMPRET R, MERTH, R
HEEEN 10 58 4CEMWPW, ERBEAASTH S
VKB S35 SR BZEE 0 (4 500 ©/min) 10 min, B B
BHEBRAE 4C kA, AT EE BB,
BT, AU RIS 7E 24 h AISE R, BB
il A EBAET 4 CIRIR,
1.5.2 EZaBmENERNE B2 WBEOER
A B0CHER KB H P 3 ~5 min, B
2AEE(BIBREMR—TEENR), B 1
mL R IEARE P, 78 30 CHEEKBHRP L ~
2 min, A 2% WIEEE A 1 mL, R RN 10 min, il
2 mL 0.4 mol/L =& LBRA 1L N, TEK 4R P &
B 10 min JFE.L B EE® 1 mL, 15 mL 0.4 mol/
L B FRENIE HOANABARIE 1 mL #8578 30°CHRIRAK
B 20 min, BUH A 720 430668 1,680 nm
HIBAK P ERSEEE(OD) . AT AKITE
BEE M

N 7mL. K xOD(g/mL

BRI U/g] = 10, % eri%/g) :

A7 mL B RAEARTR ;10 min 27N A H] ;
K {ELR B G RR V5 v v il 20 0 0 NV 9 B AR A
Bm RS ER

OIS ANAE 7 pH 7.2.30CE£HB T
K 10 min, FHFUKFESE | min =4 1 pg 50 FH
R[RFTTRHBEER R | NEEBENTE B4,
1.5.3 RuEEEN e TEREE N E
FERERAEYHEN &, BURYZE MK 1 mL T
30°C TR 5 min, INA 20 WL BERIRST , HERA SLNLT - 5
min , FEANABUN W 1 mL & 13846, B
A 6.0 mL XEFK(ZHEM6.02 mL) , 7 720
SrEERET,650 nm FIIE BRI, FAIEKIRE,

HEALN:
0.4 x1 x (0D, —OD
YeRIE[ U g] :m(4g) % 1x7.5m§nx§.ﬂzxonii)
ﬁ':F':ODgE.%?EEIMM%B(Jn&%E;ODW{%%
e XOFAT BRI AR B IR 6 B 7. 5 Oy I i B )
(min) ; K 4/m 5238 BV A0 A% B A BB &) 2% Bk B
ZRIBAKFEE M E R LE,

TER B M B E o pH 7.2 30CHMA T KB
30 min, JEMIKFER | min P24 1 wg T RBBET
THIBEE N | MM BT B,
1.6 BESGITSSH

BIEBIRE Excel 2007 %) BB )5, K SAS
6.12 B H T 2 2 ( One-way ANOVY ) #47
HSD ¥ £ H A, WmEUHE LIFIME + fpiEiRSE
N, ZRBEKFHN P <0.05,
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2.1 EpENEFETHLRSARNTN
DURTERAER S PR RER 1. RV
AR, AE 2R THRESIEREE. 5%0 X
HAL, YLK 10.20,30d J5 , A EIRA BEEL(P >
0.05),43 514 0d K 97.94% .95.03% .87.97% , £
P PZRREE DU A ] RO I L 2 30 T R3S, &1
PURRHR R Z R 2R A B3 (P >0.05) . BI5ERY,
YU 30 d 1, BEE DURA RN SE S , R 2 I T R
FItEmTEE , ST YURBIE , S 5 F i R BE Y
FERIFHTCR YIHEL IR, HE17A PR IR T ; L4
R T XSRS , BER AR TR E
®1 EMHENEEERSAFNE
Tab.1 Effect of starvation on the weight gain
and Muscle Contents of Cyprinus carpio

PURE 1E/d hE/g FAR %
0 316.39 +15.73* 47.14 £2.77%
10 309.87 £13.52° 43.77 £4. 86"
20 300.69 +16.23* 44.15+1.18*%
30 278.34 +14.32* 38.89 +11. 15

B RPGTEHERAEREZRABE(P>0.05) , AMERE
ERBE(P<0.05),

Notes ; Mean with same small letters within columns were not signifi-
cantly different( P > 0. 05) , mean with the different small letters within
columns was significantly different( P <0.05).
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TRV, B E S W7 3 ~10 RE LT+
e, NHE 10 RIT46F B JR B T B 22 PR LA i A gk
AW, SR BRI S8 A8 D 3 BT 1% D fE R R
E B3, AT BORTE B, JRJG T8 0 ST B
BRYLIR 20 ~30 d, BB AT BRAE B 28 5 BT 4 T
FRIREBOR, #2257 B3& (P <0.05) , & YLIR M A]
B SE , B S P IR U B L TS R T P 22 F
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RYH LR A R LIS B B 0 AR
2 RGEXHH R 73 72 ( Bislial & Bengtson,

1995) , H{ i R B A B Yy I A i, T 40 B o 9
RTHALERE > . ZEVLR 10 d J5, A B 2R TS 1 i
B 1A EFHE , F R AUE BTEYLIR 20 d JEE AR
S B R, LIURATRE R B, R AR R
DU SR R T UL AL B S 1, 378 T8
Fr YRR, DT 3 #b 0B i R RO DL IR 2o
RBARRE HFHE— 225
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Tab.2 Effect of starvation on the the activity of protease in intestine and hepatopancreas of Cyprinus carpio

Pl EL/d R0 - g™ FHa/U - g =1 AU - g7
0 270.23 +34.28° 286.34 +43.42° 327.23 +54. 16° 274.62 £49.39%
10 372.19 £77.83* 329.95 +66.96° 329.32 +71.90% 391.74 +96.79*
20 271.19 +26.18"° 423.83 £55.12° 421.45 £74.79° 231.84 +53.81°
30 142.43 £35.21° 200. 18 +£52.44° 170. 38 +50. 55 103.68 +41.60°

E-RPFITFEHRAERREZRABE(P>0.05) , AMIREZERBE(P<0.05),

Notes; Mean with same small letters within columns were not significantly different( P >0.05) ,mean with the different small letters within columns

was significantly different( P <0.05).

®3 ERRVIERR EREIE BT M iE 8% B

Tab.3 Effect of starvation different time for the activity of amylase in intestine and hepatopancreas of Cyprinus carpio

Pl R/ d R0 - g™ F/U - g! B/U - g! AU - g7
0 37.9315.72* 33.18 £3.70* 32.02 £2.22* 27.97 £6.37*
10 34.16 £1.14%® 34.92 +2.82*% 32.53 £2.85% 33.57 £1.87*
20 31.61 £1.73b° 37.06 £7.73* 35.21 £4.56* 29.90 £3.83*
30 27.79 £4.36° 33.70 £6.58* 33.71 £6.58* 26.63 +4.46"

E-RPFITFEHRAERREZRABE(P>0.05) , AMIREZERBE(P<0.05),

Notes; Mean with same small letters within columns were not significantly different( P >0.05) ,mean with the different small letters within columns

was significantly different( P <0.05).
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Z2EW, FEENENSEFRRYRA X ; T3
PESF (2001 ) A 57 80 4D 2 A= X e A i 19 22 il 2 R
TEYVRA R b e i 7 M 4R e 5 AR 655 (2006 ) B
SR, FHInHr a8 4 A TH AL BE S IUR
W B AT Bk B3 2 PO TE BT & T & 2.
ARG RRY R T i e BT B E T
RESL, v LS5 B R IR v v Bl T LR A

1k, X—4 R 55 EHEFH5% (2006) MRS R4
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EA PRl ,11(5) 413 -418.
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Effect of Starvation Stress on the Activity of Protease and Amylase in Intestine
and Hepatopancreas of Cyprinus carpio

WANG Ai-min'?, FANG Yong-qing', WEI Xin-jian', LI Jing', XU Hang-feng', HAN Guang-ming’

(1. Department of Ocean Technology, Yancheng Institute of Tchnology, Yancheng 224051, China;
2. Wuxi College of Fisheries, Nanjing Agriculture University, Wuxi 214081, China)
Abstract : The aim of the present study was to determine the effect of starvation on digestive enzymes activity of the
carp ( Cyprinus carpio) at the water temperature 18 ~20°C in the cycle and flow water aquarium. The experiment
was designed for four groups with three replication ,which were 0 day( control) , 10 days, 20 days, 30days group.
The results showed That there was a trend to drop first and keep stabilization for Cyprinus carpio body weight and
Meat Content with the prolongatin of starvation, and that Effect of starvation stress on the the activity of protease in
intestine and hepatopancreas of Cyprinus carpio was significant ,with the prolongatin of starvation, there was a trend
to increase then drop for the activity of protease in fore-gut, mid-gut hind-gut and hepatopancreas of Cyprinus
carpio. And that the variatin for activityof amylase in fore-gut was significant buithat of the others was no signifi-

cant.
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