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(HREL30g £A)E 50 B, S HFE KREABNHFHFR FLERRAS> ST AL
BRARA ST HFRITMNEF oM, SRET 5 HAABEX LR BREITORK KELARIKE/
REHYALREEZF(P>0.05), LB EIRTH LN EIEZZTHRERAFE®ERIF(P<
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WEFFECH BRI 16.67% ) VL XGETESF |
SEYEIR 5 R KO TN T3 20 ( = 5 2 SR
U 12.50% ) 55 o Y HTC T 5 [C IR 2L R LA 5t Jo
AR SE 224 v e G T SR 0 AT AR AT X 2
FpR=X, A W SR 5 7 K 3% A X b R 5 [
JECES AR AL A BE AL A M B FE AR A EL R 1 R I
KF LA b LR 3222 S5 455 0 e [ R 2 AR LA
T Y 27 A dRE PR, AR5 56 0k 4 BT IR X —
HLA R 1 e T 0 5% 4 M X, % LAY 5
T 7 A =X 3 G D 0 %) UL P B A b A A 4
BT, B 7R 50 QR 2 R 5 R /5 SR A 5 AR RHF i) A
RS FRIE AR LIS S 5k

1 MRE5FZ*
1.1 RIe A

TEREIR [ 5 [ B R 5% 4 A i DL Y 5 A AsE X
(FEMRAEAE v oE 2 5% EESRIR % EHE R M
A S FRFERE T BREAR Y T 2019 4F 5 ] 28 H
B H LI 48 T G B (b 4 b 35 4 AR R AR R
F IS B0 V2D 26 T 26 L IX, 7 A= R A B BT HR
HEENHE I ) o & TR A AR 2 0y B L a0
1) FEHFHAERE L (integrated rice-crayfish culture
mode, Rice-c) : B i BHCER T 40 kg, 758 1 4] 7R}
DIERAL Sy 3 (BN 2 80% , MR RL R a8
6% I 23% EFFVF 15% T K K HmT % 4
7% Uk KM 8% 10 K 23% . 5.9l 1.6% . Wl 1R K}
0.6% , Tl RHHLEE 115 % 5 30% ), %l LA £ /I
1 EORAICHT (R L2 20%) 52) 3% &
#1455 ( pond culture mode, Pond-c) ; & F % i #F
B 50 kg, 775 A (] TR} 45 IR 55 e o A 5 B AR 5
—3(;3) IR F# L (eco-pond of Chinese mitten
crab culture mode, Crab-c) ; & B AR 15 kg,
A& 1 800 H IR I A R LB R (1RR =
b b2 70% B R S BB 10% | SM1 37% /N
13% A 5% 5 K BE 5% faih 2% BRK 1%,
TR 507 40% ) | 5l A IR /N £ 0 K
(B 5 L2 30% ) 54) 3% & F2AR K (integrated
lotus-crayfish culture mode, Lotus-c) : & Ff 4% jit #F
B 40 kg, FRFEI A 73 K} 5) BF AR K (wild
mode, Wild-c) : A N WHN RS,

P45 SRR T (R RE AR DK B V8 56 5 i 28 SC 0
FIA, BT 4 CUKFEIRAE, DU 24 h J5 3% 4
fett ELALKS — B0 IR 4% 50 B2, MERESS 1/2,

1.2 3EHRiE
1.2.1 {RE KK SRR RIK RN E

BB R AR AR E R 5 FhR A A
BRI 20 B2, ik ) B 58 B 16 R UL JE AR L 3
B RN 3 ¢ DR 72 TKE W &
30 min/5 & H1, FREFH I IR

TR (%)= 100x 15 R LA H i/ K

JIKF (% )= 100 (ZEH LA B & -
BJGWUA D) /B AT ILA A,

1.2.2 WP B e Rt D

5 FhFR AR IR B 10 B2, M BUR S LA,
PIAL 5 mmXx5 mmx5 mm K/ H ff H TA-XT
plus T4 ( ¥ [E Stable Micro System 23 ) ) , LA
¥4 35 187 43 B ( texture profile analysis, TPA ) J5 22 il
2 LRI B B gt | PN R D | REL IR P R el AR A
Fobr, RAABVE S BERR AR Mk, HREF
W2 A~FA47
1.2.3  WLIAHE BUE I8 8057 F 2 D

5 A R4 B 10 B, i) BBUE SR IL A,
FHT WL 8 B8 5 o & sl g . o, K a3
2 M GB 5009.3—2010( & i % 4= E Z bR 5
K A3 0 ) T R R TR A I S 5 LR R
H 3B GB 5009.5—2016( 1 i 42 4> [ 5 b
A R T ) P L R R T 5 R
JEWT & 82 B GB 5009.6—2016( 1\ 22 4 [ % b
U BRI D A 5 ) e R EC R AR TR T 5 R
RS 5 B GB 5009.4—2016( £ 542 4 E F A
WE B AR A B ) T R O R AE
1.2.4  JULP R IR R 4L 8 B I

5 Fh R aE A SR A B 5 B, il 5 B SR LIAL
Z M GB 5009.124—2003 ( £ §h %4 H E A iE &
st PR A I S ) R Ok A R RO AR
TSI 2 LA v S B R 21 AR B 7 i
1.3 HIERES SR

IR B R Excel 2016 4k 14 pE 478 B, J)f:
K] SPSS 23.0 K F i ANOVA 72 FF #4705 2243
1, 22 5 g 2 % A Duncan [REEHFEFT4 0] ) £ &
o, S5 R UE S eArfE 22 R0R

2 HBRE5HH
21 FEEAWNTREERSAHRMEKRY
=1

ENEES U S AN SR R SR PNN
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RNFR PR, 5 FhFRa o QR B IR IR
KPR F /AR K LB # 2 5% (P>0.05), il
W FRAR A A R T R R R T R

HR(P<0.05) , 8 E 77 F13E A FR AR 1 28 KR i
= T HAD 3 FhFRFEAL AR (P<0.05)

®1 FEAFEEATRREETRNSARMAKE

Table 1 Meat rate and water loss rate of Procambarus clarkii cultured under different aquaculture modes
5iH (NG (ZSS INEVEENS PR IR R
Body Body Body weight/ Water loss
Items . Meat rate/ %
weight/g length/cm body length rate/ %
FAUFHAERL S Rice-c 35.88+1.42 8.55+0.41 4.20+0.14 17.43+0.73% 11.12+1.03°
HhYE FEFRAEK Pond-c 32.88+0.66 7.86+0.39 4.18+0.14 19.96+0.89° 12.27+0.23°
YR I Crab-c 31.14£1.31 7.79+0.32 4.00+0.23 17.06+0.65° 17.83+1.91°
EHAEFRA Lotus-c 33.20+2.07 8.04+0.44 4.13+0.19 17.18+1.01° 16.31+1.53"
B 2 Wild-c 33.47+1.13 8.00+0.37 4.18+0.28 17.45+0.91° 10.25+1.09°

[vi) 5 540 T A T - BRE AR ) 7 B 3R OR 28 R 35 (P>0.05) | RTINS FREFRIR 25 5 i35 (P<0.05) , 3 2 FiZk 3 [,

In the same column, values with no letter or the same letter superscripts mean no significant difference ( P>0.05), while

with different small letter superscripts mean significant difference ( P<0.05). The same as Table 2 and Table 3.

2.2 FRFEEINT 5 KR AR AL B A 4 1 B =2 i

AR FEFE AT 5 0G5 2 R 4 L PR o 4 R
MR 2 froR, 5 Fa g A =X v 1G58 0 UL A i
P24 0.50 mm, M2 298 0.35, A R F2 5
B AR ] 22 5K 38 (P>0.05) . REdFA 4 F3% H

EFRUFANL A A B 258 T HA 3 b 77 5 A 2L A
(P<0.05) ; BFAE MR LI N 3 0 dieiey , 35 8 T el
IR ILAE R 3 = FRUF (P<0.05) 5 i 3 3 FE AR AY WL
PR PEL RGP A {1, I8 2 0 T 32 S 7 R A S A B
HHR(P<0.05)

®2 AREFEENX TR REERANA AT

Table 2 Muscle textural properties of Procambarus clarkii cultured under different aquaculture modes

WiH T Eilien W] REL WP EF=R ¢

Items Hardness/g Springiness/mm Cohesiveness Chewiness/g Resilience
FEUF L AEAE K Rice-c 1 410.30+94.32° 0.50+0.02 0.38+0.02° 249.78+31.47" 0.35£0.06
I F IR Pond-c 850.27+103.3° 0.48+0.02 0.40%0.02° 157.02+2.88" 0.33+0.02
EYEIR I Crab-c 904.67+64.58" 0.52£0.02 0.42£0.02™ 196.79£29.00™ 0.34£0.03
HEMEFHBX Lotus-c 1 315.22+49.70° 0.46+0.05 0.43£0.04™ 260.09£45.00° 0.36£0.08
B 4E 420 Wild-c 864.50£7.63" 0.54%0.05 0.48£0.02° 230.91+39.05 0.36+0.01

23 FHEBRANZTREENRINAERNERTES
SENEN

AR FRFERL AT v QR B AR 0 LN 5 R 7%
BT E R AnER 3 R, BEER IR MK H SR AR
WURIZK 4355 £ 5 3 e T oA 3 A R A AR U HF ( P<
0.05) 3 B A= R 9 UL PROREL AR D7 &% it B IR, i E AR T
M I 32 5% A SE IR FR HF (P<0.05) 55 i 77 58 AR 2
R B LA R B 11 2 3 1E 20% A2 4, UL IRDRE K
eI 1.3% 24, AN R 3% Bl AR U R ] 25 5 0K
BE(P>0.05),

24 FEBRANZTREENRINASEBRAR R
SENEN

AN TR IR FE AR ST v B AR 1% L PR 2 35 1R 4
RS RN 4 F s, 5 Bl 35 5 A 2 e 1 B 0
LA 2 i R 4 B AR — 3%, ¥ & 17 Rl Sk
g, HA& P LR S A T #2257 (P>0.05) ;%
FEFR MM IA (15.63£0.48) % , W 5 54 L iR
SR LT 2 R 5 6.00% ~6.71% |
7.35% ~8.05% , 7% 5 T 5% i A L HF 8] 25 ¥ A 1 3
25 (P>0.05) ;4 FEER LR (KL AR B
e H 2R N R ) & e 5 P37 B A LR ]
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i’%?&kﬁﬁ%i%’(bo%) e R 2 FE iR B B PR IL A & JE R TP 3 LA A E R &% ij@xﬁ:,‘
TR B 1 T 43 L 41.71% ~ 42.43% 35 R 3551 3] 17.64% ~18.64% , I B VI L& IR & f eIk

%3 FRFEEXTERRETNNAEAERAH S E(REEM)

Table 3 Muscle common nutritional component contents of Procambarus clarkii cultured under

different aquaculture modes ( wet weight basis) %

i H Koy HE AR HLIE Wi LK 45y

Items Moisture Crude protein Crude fat Ash
FHUFHAERLR Rice-c 79.3420.13° 20.54+0.30 1.40%0.02° 1.31+0.04
i3 7 Pond-c 79.44%0.31° 20.64+0.13 1.50+0.06" 1.30+0.02
TEFHR AR Crab-c 80.51+0.20° 19.96+0.53 1.50+0.01° 1.26%0.02
EHEFHA Lotus-c 80.08+0.23° 19.65+0.66 1.48+0.07% 1.32+0.10

A A Wild-c 79.09+0.34° 19.80+0.41 1.36+0.16° 1.32+0.13

x4 AAFEEATEREETNIASERERRSE(CREEM)

Table 4 Muscle amino acid composition and contents of Procambarus clarkii cultured under

different aquaculture modes ( wet weight basis) %
FHR FEURSEPER bl B BRI EHEFEN AR B
Amino acids Rice-c Pond-c Crab-c Lotus-c Wild-c
REAMR Asp 1.86%0.12 1.71£0.12 1.72+0.17 1.64+0.12 1.81+0.13
HEMR Glu 2.96x0.19 2.77+0.10 2.78+0.10 2.67+0.17 3.01£0.14
H&®R Gly 0.88+0.06 0.87+0.05 0.96+0.04 0.90%0.09 0.900.09
WA Ala 1.11+0.09 1.04£0.08 1.04+0.10 1.00£0.05 1.06£0.06
AR Thr 0.64£0.02 0.59£0.03 0.59+0.03 0.58£0.02 0.62£0.02
HAEMR Val 0.84%0.06 0.78+0.06 0.76+0.05 0.73+0.04 0.81£0.08
EH R Met 0.41£0.02 0.41£0.03 0.40£0.02 0.38+0.03 0.44£0.02
SR Tle 0.88+0.07 0.82£0.06 0.80£0.09 0.77£0.06 0.84£0.07
SRR Leu 1.60+0.08 1.50+0.09 1.48+0.12 1.42+0.05 1.58£0.08
HKINEMR Phe 0.74+0.04 0.75£0.04 0.73+0.05 0.69+0.04 0.7620.05
MR Lys 1.55+0.07 1.51£0.06 1.48+0.09 1.44+0.04 1.55+0.11
2R His 0.34+0.01 0.31%0.02 0.31+0.01 0.29+0.02 0.32+0.01
R Arg 1.18+0.14 1.09£0.09 1.1x0.08 1.02£0.09 1.18%0.06
2R Ser 0.62+0.02 0.58+0.02 0.58+0.02 0.56=0.04 0.63+0.03
PR Cys 0.03+0.00 0.03+0.00 0.03+0.00 0.03£0.00 0.03£0.00
& E R Tyr 0.51+0.02 0.51+0.02 0.50+0.01 0.53+0.03 0.56£0.03
Jif %82 Pro 0.06+0.01 0.06£0.01 0.05£0.00 0.05£0.00 0.06£0.01
AEMET TAA 16.26£0.69 15.34£0.73 15.29+0.76 14.67£0.60 16.14+0.75
W ARLR B YEAA 6.71+0.44 6.37+0.32 6.24+0.37 6.00£0.29 6.60+0.34
Mx* FER S o E LR
SHEIA S 41.23+1.98 41.51+1.33 40.79+1.40 40.93£1.22 40.87+2.33
S EAA/ Y AA
gﬁmff\%%'e‘ﬁ 8.03+0.43 7.57+0.42 7.65+0.34 7.35+0.31 8.05+0.39
A b T LR o 7 SRR
SEWE 49.40+3.08 49.32+2.41 50.03£2.41 50.13£2.04 49.87+2.39

Y NEAA/ Y AA
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IR
Amino acids

(LIS (R S

Rice-c

s IR IR
Pond-c

M E IR

Lotus-c

EHEEE 50N

Crab-c Wild-c

T e R
LR R T 43

2 EAA/ Y NEAA

B R S MR

2. DAA

B IR SR R LR
SBT3 He

Y DAA/ Y AA

83.46+6.81

6.81+0.44

41.87+2.07

84.16+4.37

6.40+0.44

41.71+1.68

81.52+4.33 81.64+3.47 81.95+4.26

6.49+0.36 6.19+0.36 6.78+0.41

42.43+1.22 42.18+1.50 41.99+1.59

AT G JE AR o B A Rl = B R OR 22 R AN W35 (P>0.05) , AN EV/NG FE3RR 25 5 3 (P<0.05) .

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05).

3 i g

A3 56 T BRI v E S IR R AR T B AR
(33.31£1.98) g, &K 5RE a2 EMHC,
FIRA U B E R, HEESE
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R A, 0K 8 55 i UL A S5 I T L 2k
KRG HEK 2R OE, BT R A LI A 5 K
THEOL, A0 25 R o, 18 IR 3R G H B 57
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5 | PELUER A 0 ] 5 A ) 2 R W UL ) A o
IFE T . 52 i JUL PR JO A R P 1 R R 3 22, i e
LAy SER SRR A AR 1 A K R R R R B A X
ARt e g A SO0 K 7 Bl LA R R
AR R A A 102 ARG v R R S A R
EFRUF Y UL A B R 2 e T A 3 A 5 A R X
R, A AR A B R iR e AR K h 2 LU
FFGERMRZEM D& M T HAL SR A T
T 22 AR W) B P S, HL G R 0 A B O A 4 R T
S ALIA f B8 25 0 NEL OGP A T — 25 W 9 ER
— PN Sk JIL A B R R R, HE T 2F 14 B R 1 R )
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Robb 45 fiff 5 % BURLAE 7 25 Hb b = 9 40 7 Hoop
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5 H A LA 77 58 85 R A e 34 H = SR AR LA
Whits 24 TR R A DR = TR 1 5 o AH X B AIG, T R
S A AR G AR R AR MR R BB SR AR
THA LR FRFEB A — b, FEIF AR
F IR BESEIR SR | 2 IR A A 7 A A 2 IR
EUFLA b T R R AR R B R A 4
Fe 43 51 b 41.23% . 41.51% , 40. 79% , 40.93% .
40.87% , Wifs B AE TR B it 7 AR 7 = R R B 5 Y
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AL (FAO) BRARAI A (0075 & AL WL B i i &
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Comparative Analysis on Muscle Quality of Red Swamp Crayfish
( Procambarus clarkia) Cultured under Different Aquaculture
Modes in Xuyi Region

WAN Jinjuan CHEN Youming SHAO Junjie TANG lJianqing SHEN Meifang "
SUN Mengling ZHANG Meiqin SUN Min
( Freshwater Fisheries Research Institute of Jiangsu Province, Nanjing 210017, China)

Abstract: In order to compare the differences of muscle quality of red swamp crayfish ( Procambarus clarkia,
P. clarkii) cultured under different aquaculture modes, the P. clarkii cultured under the integrated rice-crayfish
culture mode (Rice-c), pond culture mode (Pond-c), eco-pond of Chinese mitten crab culture mode ( Crab-
¢), integrated lotus-crayfish culture mode ( Lotus-c) and wild mode ( collected from Hongze lake) ( Wild-c)
in the same area—Xuyi county in Jiangsu province were randomly selected, and the meat rate, water loss rate
and texture properties, common nutritional component contents, amino acid composition and contents of mus-
cle from healthy and alive P. clarkii (50 crayfish per mode) were analyzed and compared. The results showed
that there were no significant differences in body length, body weight and body weight/body length among 5
aquaculture modes ( P>0.05) ; however, the meat rate of crayfish cultured under Pond-c was significantly
higher than that cultured under Crab-c and Lotus-c ( P<0.05) , the water loss rate of crayfish cultured under
Crab-c and Lotus-c were significantly higher than those cultured under other 3 aquaculture modes ( P<0.05).
The muscle hardness of crayfish cultured under Rice-c and Lotus-c were significantly higher than those cultured
under other 3 aquaculture modes ( P<0.05) , the muscle cohesiveness of crayfish cultured under Wild-c was
significantly higher than those cultured under Rice-c and Pond-c ( P<0.05) , and the muscle chewiness of cray-
fish cultured under Rice-c, Lotus-c and Wild-c were significantly higher than those cultured under Pond-c ( P<
0.05) ; no significant differences in the springiness and resilience of muscle were observed among crayfish cul-
tured under 5 aquaculture modes ( P>0.05). Muscle moisture content of crayfish cultured under Crab-c and Lo-
tus-c were significantly higher than those cultured under other 3 aquaculture modes ( P<0.05), and muscle
crude fat content crayfish cultured under Wild-c was significantly lower than that cultured under Pond-c and
Crab-c ( P<0.05) ; meanwhile, the differences of muscle crude protein and ash contents among crayfish cul-
tured under 5 aquaculture modes were not significant ( P>0.05). Additionally, seventeen amino acids were de-
tected in muscle of crayfish cultured under 5 aquaculture modes, and the contents of each amino acid, total a-
mino acid, flavor amino acid and essential amino acid among 5 aquaculture modes had no significant differ-
ences ( P>0.05). In conclusion, the muscle from crayfish cultured under 5 aquaculture modes exhibits similar
muscle common nutritional component contents, but the P. clarkii muscles from crayfish cultured under Crab-c
and Lotus-c have relatively lower water-holding ability. [ Chinese Journal of Animal Nutrition, 2020, 32(2) .
965-972 ]
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