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RREEFAREENBAFRBEMANAENCAEARKEENEN

R,

g5, BRI, #xXF,
(ERIR T2 0% VL AVE TR M SR AR AN T RS 2, VLA Rk

ITZR, #eH

224051)

W E: PR T IRIEE AR (Procambarus clarkii) MEE 3R ATE
7= B R B [R] FFF AR AR A L PR A= AL A R R AL R RE AR Bl . 45 2R
FH: (1) FERJRE AR 7= I AT J5 R AR -5 L PO 48 45038 TG B35 A
(P >0.05),TOn &%k 6. 14% [&3) 0.40% (P <0.01) , 7= 5P
J& E OB BT IR AR TS B E T T 13.29% , B ® T e AT K
F-(P<0.05), (2)FaRIFEIF=I0 5 FFBRIRFIALA & 3 KEFF
YRR T RS KRR PR &R S5IAPHEER
FERTHEWREE(P<0.01) , UMY B, B AR - 1 & A3 R
KA A & B PO IR R Bk B8 = IR RT K (P <0.01)
FEOP S TR AR BB (B T R K, I OP BA RI LA REAE T R B %
(3) 7005 , Z ARG T ER (PUFA) .3 TR, Cp,» (DHA) 5
Cog: 53 (EPA) FREIREER K, 5350 44.33% ,30.80% , FE3X 3
BB, Copan s (AA) —EH 2 b FHaH MRHARIER (SFA) FIE AR

MREA: HIRFR T wREEIF
TEUREG FEOR e ORI AR 3 A
BB , FRF HEe i 1 JUIL 9 o A AL 2H AR
REMERIRML, BT HER T 3 1~Fr
BOR T R AR AR I BR A 4 B A AL
B, RITURAIE R R Rt
REAS B ; 160 DP9 [B] T JR R '8 3% W0 TR
Pk, LA A BLREAS B . A BF
FE5E R R B SR AP A B I T R AR fit
AR B BTRL

K. RN B
{L4 R BE(E

HESEE: S917

FIARRGER (MUFA) BONFERE WA T,

5 [ JR B MF ( Procambarus clarkii) , 8 FRIR K
AN T oF, J8 B 5E 49 ( Crustacea ) . + 2 H
(Decapoda) . HFA} (Cambaridae) , [ JR&EE,E
KRFEERZBERESZ, THR R+ M.
B T AP BB, i B i A, e QR
AR BT AR IR B AR SR AN D b X Ak T
e FR R IR IR A 24, (H B b SR FUAR /N, T
W ER RS RA R R EE A,

H T, X 5 R AR PR EZE RS
RED Ak RS T S 05 T, T Xt
TF 7 G S B A B4 A Ak 4 BRSO
A R T 5 22 W 7 B 4 B 34 (1] 536 0 A 20 B
FRBMEAS AL B IR R AR TE . JF IR B A R
SRR AR N L B4, s LA B B
HEEMEBER" Y AR T RKEE
W7 DI H 5 AR 3 AN B B, BRI AR AL A

RS HEF: 2011-10-10 {EE HH: 2011-12-29

XEFRERR: A

HEACH R REE R A2 AL, B 7E 3 5 TE QR UR 3
PREGSER R R A7 BB AR AL R AR LR 224K
%O

U AR

1.1 ZBRMHEFREEE

B SE PSRRI B VL5 R IR SR 5, R
HH(21.43 £4.45) g, I35 T LI % KHEAE (60
em x45 cm x 50 em) H, 8 P CE HEE LR FIK
B HRAF R, , K OLARFFFE 15 em A£45,24 h
ANTEI 3G 4, 1B IR i K . K 6:00
A1 18:00 MR A THC & 4R ), S i I B 5 1 Fn 3t
i, IFRINE Fe 40 B B oRK o S5 56 359 1] V2 i
& >5 mg/L,/KIE(18 £3) °C,pH 6.8 ~8.0,

ES&TH: HEARBEES (31101887) ;71554 AARBI 254 (Bk2011419)
EE®II: AN (1980—) , 58, 1 , BF9E 00 1) Ak 7= 85 s 575 . E-mail ; yuyebing2005@ 126. com

BiFEE: B F,E-mail:lvfu@ 163. com
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1.2 W%
1.2.1 SEEGEURE
RRFENSE S K ERAARSE, B
— AT RS . BURER (] 2009 4F 10 H T A
Z 12 AN LR E 4 B SR IR 001
UL, ZAMEAT TT 46 77 BF B, 1 50K 38 B9 5 A B R A
FrAp AT B0 5 AL , 5 K LK 4 B AF AR B0 B9 & I
B, SRS 07k, MR R B B
B, 7 BV Ak 51 O A IO 4 350 JEE R AR L UL P A
B D B0 R A0 SR A o S BN AR AL
i 7 L R M MF — L7 B 4 R S B PR A
] AR BB L e 90 T AR U UL A0 B 52, 1 DA 7 B
JaFRATRE A o FJE KB EIR AR B R G0 2R AT,
Setc B RE AR AR (51 1 7 TR U ER R U0 S K
B ERAS R, IR IS G, IE 1.5 mm 1)
b EBELRE b PR £ BRORL T B B K, B SEAR
HREK BARFOCEIF H O i = e —
TEAR T 89 R AT, i 35 BORE AR g 7= B0 iy R AR A
fho PR TR LA BB SR s BT - 72C Ik
P RAER . BT AR EHAER:

ﬁEP:Hlsﬂgﬁﬂﬁﬂﬁ*gﬁ;Ml ﬁﬂﬂl’ﬂ?’éﬁﬁsﬁﬂgﬁ
%%ﬁ; G}H’-ﬁ}ﬁ ﬂ?ﬂ?ﬂ%%i(g) 5 Gmm FHLAE
(g) ,Gmgﬂﬂﬁﬂﬁi(g) §G1¢§jﬂﬁﬂ:ﬂ$i(g) °

1.2.2  WHALSS TR R TR

S S ) 7 O RG MERE 21 1, 7 B )5 AR
24 H, B AF 18 Ho & 4 21K 4 #%& GB/T
5009.3—2003 T 105 CIRE FHTIE;
KL R T e AU H R B ok b &
YIRS 8 HOLLAND FI CABBOTT "7 [y J5
% SRR - REN E oKL E Y& &, ek
HHIEE . N T A9 3R L 2 B FOLCH % 1y Jy
®OHA-FEE VRS VIFEE) =2:1]4h
o BEMHIIHSES E PROSSER ' 4Rt iy 45 PH
T, 8 B B BROK A& W B B RE E 2 5
39.5 kJ/g.23.6 kJ/g . 17.5 kl/g. W T ARt
SR TP R R UL A PR RE AR«

Q(kl/g) = wyy; x39. 5(kl/g) + wgpp X
23.6(kJ/g) + wgypman x17.6(kl/g) (4)
KA Q NHABE ; oy, IR & B 0mam
ﬂ?ﬁﬁﬁﬁﬁﬁ@%;wﬁ*k%w FERKAE Y E

',
1.2.3  ARATERA R 4B

17 B 14 ' Ak & R 5 4k, 2 . CHRISTIE ™
77k AR B, IR 1 L FR R R R R AR
AT A EIE- TR HT . A HTIUES N Trace DSQ
GC/MS = Jfi BE F X ; € 3% A . HP-5MS, 30 m X
0.25 mm x0.25 pL, SR EERIERM - IME
LB 250 C B4R 280 C . ikt AR
B 403 50 °C, LA 10 °C/min FF+ % 280 C F{3$F
10 min, R R R PERE, T HR10: 1, 5|
i EI B 7R, [FI A mE:1 200 V, BT HE
FE:230 C, YEAFIE B : 150 C, 23 H (SCAN)
B Vu 45 ~500 amu,, #52 NIST [ & 22, tb
B T T 5 R P bR T IR, AR L
BRI ERFPZE , AHX & B R A EAE — s 8.
1.3 HESH

i Excel 2003 X % 4% 37 17 3 38, SPSS 18. 0
XtECHE AT B R B 2 4 M1 (One-Way
ANOVY) , F Duncan [KZE L drdl B 2= 7 8
EME, K4 P<0.05 BHANERBE, /NG F&:
R, P <0.01 W22 7% B3, HRE FHER,
Bl 518 + 2 (X £ SD)TERFER,

2 HiR

2.1 FAEEERBASERNTL

B 1 A0, 5 PR R 2 R 7= B i O SR 48 B0k
TR TR % 7 D05 IF IR B 48 25, WLIA 46 B0k
AREEZM(P>0.05), 10 S48 BT
93.49% (P <0.01), HuGNA[E], AR TE 5tk
AN, IR B R AR A8 HCh 5. 88% , L
PR EFHT 13.29% 3 H B EE T e RT K
SE(P>0.05)

F®1 BEREEFNAEEENSHAREROTH
Tab.1 Tissue indices of P. clarkii

at different physiological stages %
A FERHT eI B
HEIRE B (n=21) (n=24) (n=18)
FFIEIRAEE. 5.36 £0.672% 5.19 +0.68% 5.88 +0.744
WL 5%k 9.78 +1.12  9.80+0.88 10.46+1.16
L X 6.14 £1.19% 0.40 £0.08% 0.24 +0.04%

E:RAGERARARRE FRRR E R B (P <0.01) 58
/NG P RN 225 B3 (P <0.05) sn fARFAS, F2-£4
[G]:
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2.2 AN[EAETE R HA BT AR R AL PO HR A 4K 42 AR
REEMEW

R 2 AL, 3 R R AR L K 43 5 B
FHBERR . XT3 REFRYR, IFBRAR EZ S5
fi(34. 11% ~41.50% ), JlA FE & EH R
(16.48% ~18.98% ) , Bifp LR MIBRAK b5 90 &
BRI REF™I0)E , AT BRAR AL P K 7
B BE EFH(P <0.01), 7 3 REFRY R
2T RGBS BT B APoRLE 7 i 41. 50% F =

*x2

35.10% (P <0.01) , ¥ % (R I8 K 9. 80% (P <
0.05) ,fx/KAb & WIRENE g 11.11% (P >0.05) ;
FER S LA HOREL R B AR A B3 R R
9.38% (P <0.01) , BR/KALA P IR A 24. 00%
(P <0.05) . SRARHLINHA [B] e Bt b i HLER 5 R0
WK EYIPSEIK R , Z IR B B ek B
= T INET N AR LA P E B2 T R
#(P<0.05),

52 (R IRE R B 4 T2 A B BT AR AR , AILEA o e (L AR R 34

Tab.2 Changes in basic composition in the hepatopancreas and muscle of P. clarkii

at different physiological stages %
SH ko ik HEAE R MRS i oKL AP &
g LA iial LRy iRal iz iR e

FEBNRT(n=21) 44.45+1.60B> 78.09 +0.40Bb 7.35+0.34B> 18.98 +0.5748 41.50+1.914
6.63 £0.398¢ 17.20+0.49%> 35.10+1.87B> 0.4920.15
8.71+0.794 16.48 +0.33% 34.11+2.79B> 0.67 +0.05

B (n=24) 51.51 £3.5242 80.40 +1.1442
PUAEAE(n=18) 52,13 +2.2942 80,32 +0, 3842

0.52 +0.01 1.17 £0.18B> 2,25 +0. 4042
1.04 +0.28B> 1,71 +£0.404b

1.66 £0.15% 1.60 +0.244b

1R 3 F AL BN AT, R RE fE Dy 18. 33
k)/g, AL R 5. 11 kI/g. F=BRHTIE FEBRAR &
BB T 2.72 kI/g(P <0.01) , A g fithE 2.
53 kI/g, 5 AP IBERR S BEAE AL LAY 93. 01% 57 BRI
J& WLPY S BENAD 0. 52 k)/g(P <0.01) , i H

JEAERE 0. 43 kI/g, 5 HLPY S RBARTLAE 982. 69% ;
P KA P B RBE S B AR, Bt R B
. ORI A TR AR BE(E RS A A (P >0.05),
LA BEIE R 4.57% (P <0.05) ,

*3 RREFEEIRAEEERFRLE, NAEENTL
Tab.3 Energy density in the hepatopancreas and muscle of P. clarkii

at different physiological stages kl)/g
5H LAl RN RE(E KA AYIREIE SRBIE
JHF B ey TR ey T WA T B WLpy

FEBNRT(n=21) 1.74 £0.08B> 4,49 +0.144
7EP)E (n =24)
SR (n =18)  2.10 £0. 1942

16.39 +0. 7542

3.87 +0.085¢

0.20 +0.01
1.56 £0.098¢ 4,06 £0.118> 13.86 +0.74B> 0.19 +0.06
13.48 +1.108>  0.26 £0.02

0.21£0.04B> 0.39+0.0742 18.33 +0.7842 5,11 +0. 104
0.18 £0.05B> 0.33 +0.054B2b 15 61 +0.748> 4,59 +0.065>
0.29 +0.0342 .28 +0.04B> 15,86 +1.298> 4,38 +0.11B¢

2.3 AE4IEEHA AT R BRAS T ER B AL RO T
LRI 17 P FASHIER (SFA) (£ 4) ,H
B CigioCogeo 8 B 35 1 T HAth SFA X T35 8K
BRI SFA 763X 3 N B2 BT S, 7=08 )5 250
MR B Cis.0Coreo I B E BT, 48 R ZE B SR
i) SFA 7E3X 3 M BEEARFFRE , [H Cig.o A=
VPG ZOR MR Bt TR T 14.95% (P <0.01),
ARG H 10 Fh B AS 1 A B BR (MUFA) |, Horp
Cigino » Crens 5 B 12 2 5 T HoAth MUFA, =50 f5
ZIIHEBE Cog.nr 5 Cosns FREEE (P <0.05),
K 431 R 17. 88% 1 26. 61% , HAG I H 6 Fh
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ZA NG BT BR (PUFA) , oA Cigong Copisis
(EPA) Cype,; (DHA) {35 B HLR , 7 BN AT 21 5P
bﬁﬂﬁl‘ﬁ& Czounm(AA) _‘EJ:;‘I‘, 'IIEFE%J 35.42%
(P<0.05), F=UpJ5,EPA.DHA. ¥ n-3PUFA #}
B3 T W, W8 BE 2 5 ik 30. 80% 44. 33%
28.55% o 3e, [ J5 B U T iR o X n-3PUFA & &
/N T Y n-6PUFA, 7= BB J§ n-3/n-6 | (& &,
DHA & 8/NT EPA, SR RV R 475 T K& Ja &
TR, IR Be, DHA 5 EPA i LU {ELURR
/NP <0.01),
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Tab.4 Changes in fatty acid composition in the hepatopancreas and muscle
of P. clarkii at different physiological stages

Ji[54ili1 72 BRTG (n =21) FEIR)E (n=24) BRI (n=18)
Cio:0 0.017 +0. 0075 0.026 +0. 00548 0.042 +0. 0214
Ciro - - 0.014 +0. 007
Ciao 0.019 0. 003 0.020 +0.010 0.025 0. 005
Cizo 0.010 0. 000" 0.023 +0.030% 0.031 +0.010°
Ciao 0.810 +0. 104 0.684 +0. 141 0.734 +0. 193
Cis:o 0.918 +0. 1365 1.063 +0.285% 1.402 £0.2704
Cigi0 18. 625 +0.475 18.583 +0.441 18.609 £0.901
Ciz:0 0.673 +0.087% 0.811 +0. 1645 1.091 £0. 1914
Cig:o 4.198 +0.312% 4.283 +0.334% 3.637 +0.431%
Cig:0 0.204 +0. 0285 0.244 +£0. 03748 0.295 +£0. 0674
Cooo 0.437 +0.053 0.479 +0. 062 0.419 +0. 052
Caro 0.185 +0. 023" 0.229 +0.041° 0.234 +0.053*
Caio 0.373 +0. 048 0.441 +0. 049 0.427 +0. 093
Caio 0.294 +0. 043 0.340 +0. 037 0.346 +0. 108
Couo 0.219 +0.035 0.263 +0. 030 0.254 +0. 069
Cos:0 0.057 £0. 0095 0.079 +0. 02348 0.098 +0. 0284
Cos:0 0.040 +0. 0085 0.064 +0. 0264 0.066 +£0.015%
3 SFA 27.079 +1.011 27.631 £1.181 27.725 £1.449
Ciains 0.058 +0.010 0.074 +0.049 0.071 +0.016
Cisina 0.142 £0.029 0.140 0. 036 0.137 +0. 045
Cigin 8.415 £1.021° 8.671 £1.524* 7.124 +1.1579®
Cigns - - 0.015 0. 005
Cigino 27.386 +3.152 28.096 +4.602 29.543 £1.258
Cioino 0.364 +0. 039 0.390 +0. 035 0.370 +0. 036
Cooino 1.802 +0. 173 1.810 +0.200 1.697 +0. 124
Coins 0.442 0. 065 0.490 +0. 121 0.535 +0.131
Cozina 0.039 +0. 009 0.039 +0. 004 0.037 +0.010
Cosino 0.131 £0.019% 0.109 +0. 02848 0.080 +0.019%
3 MUFA 38.779 +2.176 39.819 +2.863 39.610 +1.366
Cis:one 27.158 +1.0304 25.839 +2.334A8b 24.734 +1.147%
Cigiona 0.044 £0.013" 0.059 +0.019* 0.041 0. 006"
Cigiang - 0.117 +0. 030 -
C20:4ns6 0.482 +0. 106" 0.511 0. 132 0.650 =0. 154
Coo:5n3 1.516 £0.3534 1.049 +0. 1875 1.184 +0.34248P
Co:6n3 1.006 +0. 4184 0.560 +0.2045 0.405 £0.197%
Y PUFA 30.206 +1.7524 28.134 +2. 587480 27.014 +1.077%
S n-3PUFA 2.252 +0.7614 1.609 +0.3665 1.589 +0.521%
S n-6PUFA 27.640 £1.118* 26.350 +£2.388% 25.384 +1.083"
n-3/n-6 0.091 +0. 025* 0.061 +0. 015" 0.061 0. 023"
DHA/EPA 0.642 0. 1394 0.526 0. 1344 0.335 +0.095%
S RHRIIR 3.936 +0. 839" 4.416 £1.409" 5.651 +1.383*

1 : SFA S FINE I AR s MUFA S SRR RIE TR s PURA Sy ZAMEAINRNGRR s — SR Mg iR A H

3 i

3.1 TREEMPESERNETL

Wi R oY & B e IR SR B AR 56 VA 0
RIGBOERTBRAR ) 1. 25 1%, X 54 CH AR
FRARL, SR D FR 7 3l BB S5 % 7 39 1] IR A 14
EIRYRIT a1 S rp I 2 27 IR IR S

BB ER TR o 7= 00 Bl 5w B R B AR5
AEBRR, 72 ORI 2 A8 IR R T R UR TR
FRAFUALPA , {EE F7 9 BRE #EJa 4 2152 B K B2 )
7K, PR 7 R SR 28 7= B i, A A R L A # 7K
ERRBERRBEMARE . WG
BUITBR AR 155 EL 28 5 7 IR R Bk, 1 BA 7= 58
B Jo5 JET 1B Jim o 5 97 0 o 9 B2 i T e
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BHSRIRE Y
3.2 FAEAEERHFER.NAPRENMEKF
BEER T

+ 2 B B 52 sh Wy B 3t AR RSN ER B HL 5P
PR 7 B S R RS R K R 4 A R VAR
Rt TR JEUBC AR 7R O AT B SR, R0
R TR I A AL 5 DA K R B T R B OR U
FHFERARFILPY A B R IR, AR R
e, ER 2R 7= N AT F5 I B A RS s Rl 2R B
THFERK, WL A 2 B Bk K AL & 0 F R 8%
B BRI RE AL R B TR B R K B R RE
BRHYREH A R KRR ieftsh . H
AWK E Y & BIRD, —AENREEY
IR, WRRH B Se s B R ae R, 5
[RJRZUR R AR = o ok B Ae i ik BB 5 3 KBS
Y A BERE 1) 78. 39% |, T iR iR 2 28 0 Ak e 28
Ho

e, PR MR 46 B9 1A [k &2 45 &, 3RA5 A SR
HERYERFEZEMAT3IATE: (1) R EFE
riE s (2) AN iE sh iR At RE & ; (3) ALK
RIROUE Y, 50 5 8] R AR P A R B R
KL & Y R AR R, I IR AR 5 RE 15 s A 1
o, LR AR B RS B B B R, R
B3 [B] 3 AR T8 € 19 BB & 7T BB 32 2 B SR 1 B
IR ASE=R R
3.3 AEEERHABTERIRAEHERAKMEL

TR JR B AR AR R E AR R A Cignon
C18:2n-6 N C16:0 N C16:n-7 N CIS:O N C20:5n-3 ( EPA) N C22:6n-3
(DHA) , ;X 5Fk & REF o4 R am . o F
Ciging 1 Crg.q , AMUTE 52 R SRS R TR AR 7, 7
ok AR AR AR & Bl R, e
X W R S 4 AR 4 2 R B AR 4. TR B
JG BMREBBL, Cgoo P Crgr iy B3EF TP, X — T B
FUAFHE AL T2, AR S T E N #E
KERGER, B BRIFEB R, (A ] BRSME
BRARTEWETE, ME Cygofl Cy,, BE
BRI HEA TR AN, o B X IR TG G Ak % A8
FARIKES Cop.r T HEA —ARER, B AR
R LA JME LY 3R-TR Cogo M Cg.r AT RERE
EHREIRIEII R -

C18:2n-65ﬁ] C2024n-6 (AA) % 2 ﬁ’%igﬂg n-
6PUFA,AA ZIFER & MAETFI IR R F 2 MBER
RIRTAS , Crgnns B A n6 FRF1 10 AN A0 G
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PRIGIEEY) , v EQJEL R HE B 32 0 AR IR AT N 2
KEEETEE,FTLX 3 N B AA & Rk,
Cisnms T BES 5 T AA (94 BT M B 3 AR
EPA,DHA REE ) n3PUFA, EPA REWR{EHE3E
YROP )R F , BN E AR = U &, DHA 7] LU
IR AL R TR FE AR AT AR P EPA &
% F DHA X5 H & B2k ms" , =i
] EPA F1 DHA #{4% 5 2 FEAR, #0007 e 25 %
B THERRSCE IR . EHR AR, H IR E
EPA YR ) Lt DHA f, BLRJE KA ff ik — 22 0F
% o IKREEARFEER S X n6PUFA BEE T
S n-3PUFA, EE RN Cgons IS EHH, T H
HEsh P EER BN E Z L BN Y RS H
n-3PUFA PP B3] T O H . 615 n-
3/n-6 B3 T M, U FA 7T KRB AR 72 B 5 72 P n-
3PUFA RHBARIGER, X $R7R Fo 176 72 R R
WR SRR F B, OB S N E A N T AR
FR IR D4 2> 32 R BFE R .
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Changes of biochemical composition and energy in hepatopancreas and
muscle of Procambarus clarkii at different physiological stages

YU Ye-bing, LU Fu, ZHAO Wei-hong, YANG Wen-ping, WANG Ai-min, HUANG Jin-tian
(' Key Laboratory of Aquaculture and Ecology of Coastal Pool of Jiangsu Province, Yancheng Institute of Technology ,Yancheng
224051, Jiangsu, China)

Abstract: In present research work, the changes of the biochemical composition and energy density in
hepatopancreas and muscle of Procambarus clarkii before and after spawning and during the berried stages
were studied. The results showed that (1) before and after spawning stages there was no significant change for
indices of hepatopancreas and muscle (P >0.05) , while the ovarian index decreased from 6. 14% to 0.40%
(P <0.01). Meanwhile, the hepatopancreas index increased by 13.29% from after spawning stage to berried
stage , which was significantly higher than that before spawning stage; (2) The crude protein, crude lipid
and carbohydrate decreased significantly after spawning, in which crude lipid in hepatopancreas and crude
protein in muscle decreased significantly (P <0.01). During the berried stage, the protein and carbohydrate
were quickly recovered and exceeded the levels of those before spawning stage (P <0.01). The energy in
hepatopancreas decreased significantly before and after spawning stage , while the energy in muscle decreased
significantly at the berried stage; (3) The PUFA was decreased significantly after spawning stage, in which
DHA and EPA decreased by 44. 33% and 30. 80% respectively. During the three stages , the C,y.,.¢
displayed an increasing pattern, while the SFA and MUFA were stable, and only increased slightly.

Key words: Procambarus clarkii; physiological stages; biochemical composition; energy density
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