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) , (2021)
1992 ,
(Cortés-jacinto et al, 2003) (Duan 1
et al, 2014) (Gao et al, 2014)
) 1.1
, (2012) ,
, (2020) 357 s
, (2021) 20~40g Cl1 ,40~60g C2 ,60~80g C3 |
, 80 g C4 ( ), 1
F1 AEBGHASNEELE
Tab.1 The sample number and body weight range of C. quadricarinatus
Cl C3 C4
37 57 50 71 79 33 30
/g 24.41~39.99 22.16~39.28 41.28~59.96 40.12~58.97 60.04~79.28 60.01~68.54 80.01~93.55
1.2 L8900 ,
( 0.01 g); (GB/T 5009.
( 0.01 mm), 168-2003)
(total length, TL) (body length, BL) 1.4
(carapace length, CL) (carapace ( : %DW)
width, CW) (carapace depth, CD) 16 ( : mg/g N),
(abdominal length, AL) (abdominal width, AW) 1973 WHO/FAO

(abdominal depth, AD) (length of
second leg, LSL),
(1994), 1
, , (1)
(%)=( / )x100. )]
1.3
( , 2019);

(GB/T 6438-92);
(GB/T 6432-94);
(GB/T 6433-94)
AOAC(1984) 17
(GB/T 5009.124-2003),

1
Fig.1 Schematic illustration of the phenotypic traits of C.
quadricarinatus
: TL: ; BL: ; CL: ; CW: ; AL:

s

s AW:
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(FAO/WHO, 1973) Cc4 (P>0.05),
( , (P<0.05), C3
1991), (P<0.05), C3 (P<0.05);
: 40 g
_ WA 8 AR R R (mg / g) () (P<0.05), C4 (P<0.05);
FAO/WHO D7) bR 30 5 R 75 e (mg / ) (P<0.05), Cl
cs- RERPEUR g lg) g (P<0.05),  C4 (P<0.05),
X R TP A I B i (g ) (P<0.05)
EAAI:(—*ﬁg“@ﬁt x 100x—%§‘ﬂﬁt X 100“}_@;@@@ 2.2
R R SeE RS TN “) 3 40 g
x100)"",
. n ;t 40 g (P<0.05),
» (P>0.05);
1.5 (P<0.05); Cl1
. ., SPSSI16.0 (P<0.05),
(One-way ANOVA), (P>0.05); c4
(P<0.05), Duncan (P<0.05), C2 (P<0.05); Cl1
R (P<0.05), C2
2 , Cl  C4 (P<0.05)
2.1 2.3
> 20 ¢ 4, 17
80 g, (P<0.05), , (EAA) 7 (
) a o,
(P<0.05), Cc4 (P>0.05); ) (HEAA)2 (
, C3 ) (NEAA) 8 (
(P<0.05),
60 g (P>0.05); Cc2 C3 ) 4 ,
(P<0.05), C3 , (AA)
F 2 OEEBITRIMER
Tab.2  Phenotypic characters of C. quadricarinatus
Cl C3 C4
/g 33.22+4.93° 31.96+5.52° 51.54+5.35" 48.73+5.67° 67.62+5.27° 64.12+2.97° 84.87+6.42¢
/mm 113.59+6.39°  115.09+7.04"  129.96+4.61°  132.57+5.47°  140.07+4.49°  147.89+1.83¢  148.04+2.67
/mm 97.38+6.45" 99.66+5.96" 112.50£4.19°  114.33£4.93°  121.1743.97°  128.98+3.11¢  127.29+2.52¢
/mm 53.59+3.26° 54.21+3.38" 61.72+1.99° 62.26+2.85° 67.2442.43° 69.34+1.70¢ 72.5441.79°
/mm 22.88+1.26" 23.26+1.61° 26.85+1.32° 26.88+1.32° 28.6242.17° 29.85+0.75¢ 31.73+1.28°
/mm 25.82+1.46° 26.03+1.54° 29.90+1.40° 29.55+1.65° 33.11£5.24° 32.72+0.48° 34.58+0.58°
/mm 61.12+3.13° 62.37+4.18" 69.72+3.02° 72.65+3.52° 75.36+2.84¢ 80.23+2.55° 79.47+0.98°
/mm 21.04+1.08* 22.23+1.77° 24.04+1.79° 26.11+1.42¢ 26.21£1.00° 28.72+0.81" 27.30+0.59°
/mm 17.06+1.28° 17.77+1.46* 19.63+1.11° 19.96+1.71° 21.36+1.31° 23.03+1.22¢ 21.76+1.44°
/mm  71.06£13.36"  71.80+7.16" 91.94+6.05° 85.79+4.91°  105.68+6.26"  96.72£2.49°  122.55+£2.70°
1% 16.25+1.22% 17.70£1.65° 15.44+1.53% 16.76+1.48% 14.48+1.46° 16.35+1.70% 12.78+1.10°

(P>0.05),

(P<0.05)



888 54
£3 ABEENIAEAERHS A RENM: %EE)

Tab.3 Muscle nutritive composition of C. quadricarinatus (unit: % WW)

Cl1 C2 C3 C4
77.79+0.40° 78.02+0.08° 80.84+0.22° 80.47+0.82° 80.78+0.07° 80.66+0.54° 80.33+0.44°
20.28+0.03° 19.96+0.21° 17.77+0.19* 17.99+0.10° 17.88+0.18° 17.77+0.08* 17.94+0.28"
0.72+0.01% 0.68+0.01% 0.52+0.01° 0.60£0.12% 0.610.02% 0.60+0.04* 0.78+0.02°
1.39+0.01¢ 1.34£0.01° 1.2840.01°° 1.2440.00° 1.2740.05% 1.29+0.01°° 1.31£0.01%

Fd4 OAEEBTNASERABESECEN: %TE)
Tab.4 Muscle amino acids of C. quadricarinatus (unit: % WW)

Cl C2 C3 C4
* Asp 1.84+0.00° 1.83+0.00° 1.66+0.02° 1.63£0.04° 1.60+0.05" 1.59+0.02" 1.54+0.04°
Thr 0.72+0.00° 0.73+0.01° 0.66+0.01¢ 0.63+0.00° 0.61+0.01° 0.60+0.01% 0.59+0.01°
Ser 0.75+0.00° 0.77+0.01° 0.69+0.01° 0.65+0.01° 0.65+0.01*° 0.64+0.00* 0.64+0.01°
* Glu 2.82+0.00° 2.84+0.01¢ 2.55+0.02° 2.4740.03" 2.44£0.05™ 2.40£0.00° 2.40+0.02°
* Gly 0.89+0.00° 1.08+0.00¢ 0.92+0.01° 0.95+0.01° 0.80+0.01° 0.87+0.00° 0.82+0.00°
* Ala 0.96+0.00° 1.01+0.01° 0.93+0.01¢ 0.89+0.01° 0.83+0.01° 0.85+0.01° 0.83+0.01°
Cys 0.16+0.00° 0.17+0.00° 0.15+0.00¢ 0.15+0.00° 0.14+0.00° 0.14+0.00° 0.1420.00®
Val 0.78+0.00° 0.78+0.00¢ 0.70+0.01° 0.66+0.01° 0.68+0.01° 0.66+0.01° 0.65+0.01°
Met 0.42+0.01¢ 0.43+0.01¢ 0.39+0.00° 0.37+0.01° 0.34+0.01° 0.34+0.01° 0.34+0.00°*
Tle 0.79+0.00¢ 0.80+0.01¢ 0.73+0.01° 0.68+0.01° 0.68+0.01° 0.67+0.01* 0.66+0.01°
Leu 1.31+0.00¢ 1.3340.01¢ 1.20+0.02° 1.14+0.02° 1.1440.02° 1.12+0.01* 1.10+0.01°
* Tyr 0.66+0.00° 0.67+0.00° 0.60+0.00° 0.56+0.01° 0.58+0.01° 0.56+0.01° 0.56+0.00°
* Phe 0.74+0.01° 0.74+0.00° 0.67+0.01° 0.62+0.01° 0.66+0.01" 0.65+0.04™ 0.63+0.00™
His 0.52+0.00° 0.52+0.01° 0.47+0.01¢ 0.45+0.00° 0.43+0.00° 0.41£0.01° 0.400.00°
Lys 1.39+0.01¢ 1.43+0.00¢ 1.28+0.02° 1.24+0.01° 1.21£0.03* 1.20+0.00* 1.20+0.01°
Arg 1.83+0.00° 1.94+0.01° 1.73+0.02¢ 1.63£0.01° 1.56+0.02° 1.56+0.00° 1.590.00°
Pro 0.59+0.01° 0.54+0.01¢ 0.51+0.01° 0.47+0.01° 0.50+0.00° 0.45+0.01° 0.45+0.00°
TAA 17.17+0.01¢ 17.61+0.07¢ 15.84+0.14° 15.18£0.21°  14.85+0.25" 14.7340.16" 14.5340.13"
EAA 6.15£0.01¢ 6.25+0.04¢ 5.63+0.08° 5.34+0.07° 5.33+0.09° 5.25+0.08™ 5.16£0.05"
DAA 6.51£0.01° 6.75+0.00¢ 6.06+0.05" 5.93+0.10° 5.66+0.12° 5.71+0.04° 5.59+0.06°
Wean! Wran (%) 35.83+0.10%  35.47+0.08"  35.55+0.21*  35.19+0.03*  35.88+0.02¢ 35.66+0.20°¢  35.53+0.01°
Weaa!Wxeaa (%) 72.31£0.32¢ 71.49+0.33%  71.70+£0.48*°  70.16£0.26"  72.02+0.07" 71.33+0.56° 71.36+0.09°

: Weaa , Wraa , Wneaa L ¥
(TAA) (EAA) (DAA) (P<0.05) EAAI
(P<0.05) EAA/TAA (Rosa et al, 2005), ,
35.19%~35.88%, C3 (P<0.05) EAAI (P<0.05),
2.4 C2 (P<0.05)
(AAS) (CS) 2.5
(EAAI) 5 AAS , ,
(Val), 37 1% 10
+ (Met+Cys) CS , (SFA)3 ( ),
Met+Cys, Val (MUFA) 2 ( )
AAS CS (PUFA) 5 (
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x5 AEBTNALTRERARBTEN
Tab.5 Muscle evaluation of EAA of C. quadricarinatus (mg/g, on N basis)
FAO Cl1 C2
AAS cs AAS cs AAS CS AAS CS
Tle 250 331  0.90+0.00%¢  0.68+0.00>  0.90+0.01°®  0.68+0.01°*  0.93+0.02°  0.70£0.01  0.89+0.013¢  0.67+0.01*
Leu 440 534 0.85£0.00°  0.70+0.00°  0.85+£0.01°¢  0.70+0.01>  0.88+0.01°  0.72+0.01°  0.84+0.01®  0.70+0.01°
Lys 340 441 1.17£0.013°  0.90+0.00*¢ 1.18+£0.00%® 0.91+0.00°¢  1.20£0.02°  0.93+0.01¢  1.19£0.01°®  0.92+0.01%
Met+Cys 220 386 **0.75£0.01% *0.43£0.00° **0.77£0.01% *0.4420.01" **0.79+0.01¢ *0.45+£0.00° **0.76+0.01® *0.44+0.01"
Phe+Tyr 380 565 1.05£0.01*®  0.71£0.01° 1.05+0.00*® 0.70+0.00"  1.06+0.01®  0.72+0.01°  1.01+£0.02"®  0.68+0.01°"
Thr 250 292  0.82+0.00°  0.70+0.00°  0.82+0.01°  0.70+0.01°  0.84=0.01°  0.72+0.01¢  0.83+0.00°®  0.71+0.00*
Val 310 410 *0.71+0.00%C **0.54+0.00 *0.71+0.01% #%¥0.53£0.00° *0.73+0.01¢ #**¥0.55+0.01° *0.70+0.01® #**0.53+0.01°

64.92+0.16" 65.28+0.45% 66.88+0.88¢

64.71+0.82%

x5 AEEBETNALFTRERARTINER)

Tab.5 Muscle evaluation of EAA of C. quadricarinatus (mg/g, on N basis) (continued)

Cc3 Cc4
FAO
AAS CS AAS CS AAS CS
Tle 250 331 0.88+0.015¢ 0.67+0.01% 0.87+0.01° 0.66+0.01° 0.83+0.01* 0.63+0.01°
Leu 440 534 0.83+0.01°% 0.69+0.01° 0.83£0.01° 0.68+0.01° 0.79+0.01* 0.65+0.01°
Lys 340 441 1.15+0.035¢ 0.89+0.02" 1.15£0.00"®  0.89+0.00" 1.12+0.01* 0.86+0.01°
Met+Cys 220 386 *%0.71£0.01%  *0.41£0.01°  **¥0.72+0.02*  *0.41+£0.01*  **0.70+0.01*  *0.40+0.00*
Phe+Tyr 380 565 1.06+0.018 0.71£0.01° 1.04+0.05%®  0.70+0.03™ 1.00+0.01* 0.67+0.01°
Thr 250 292 0.79+0.01° 0.67+0.01° 0.79+0.01% 0.67+0.01° 0.75+0.01* 0.64+0.01°
Val 310 410 *0.71£0.01%¢  *%0.54+£0.00  *0.70+£0.01®  **¥0.53+0.00°  *0.67+0.01*  **0.50+0.00
63.72+1.00% 63.18+1.00° 60.78+0.54"
¥ ; wH , AAS A B C D , CS
abc d (P<0.05)
FT6 OEEBIMAMABHREAREEE%)
Tab.6 Muscle fatty acids profiles of C. quadricarinatus (%)
Cl1 C2 C3 C4

Cl14:0 0.550.07° 1.08+0.04° 0.42+0.03° 0.42+0.02° 0.41£0.01° 0.39+0.02° 0.59+0.01°

C15:0 0.38+0.01° 0.95+0.01¢ 0.40+0.01° 0.39+0.01° 0.41£0.01° 0.41+0.01° 0.62+0.02°

C16:0 16.69£0.01°  16.23+0.04" 16.81+0.01¢ 16.48+0.03° 16.88+0.03°  16.82+0.02¢  18.81+0.01°

C17:0 0.60+0.01° 1.03+0.04¢ 0.62+0.02° 0.68+0.03" 0.68+0.03" 0.68+0.03" 0.86+0.01°

C18:0 7.79+0.01° 7.38+0.03* 7.72+0.03° 8.29+0.02f 8.20+0.01° 8.00+0.01¢ 8.76+0.018

C20:0 0.47+0.02° 0.82+0.03¢ 0.59+0.01¢ 0.52+0.02° 0.50+£0.01 0.59+0.01° 0.60+0.01°

C21:0 0.17+0.01* 0.310.01° 0.19+0.02° 0.18+0.03° 0.12+0.03* 0.18+0.04™ 0.21+0.01°

C22:0 0.38+0.01° 0.48+0.03" 0.50+0.01° 0.48+0.03" 0.44+0.01° 0.50+0.01° 0.78+0.03¢

C23:0 5.61+0.02° 5.01£0.01° 6.19£0.01° 6.05+0.02¢ 6.51+0.01° 5.99+0.02° 6.81+0.01¢

C24:0 0.13+0.01°  0.14£0.01%° 0.12+0.02° 0.18+0.03" 0.14+0.01°  0.16£0.01®®  0.32+0.02°

>'SFA 32.81£0.02°  33.60£0.02°  33.67£0.05%  33.72+0.12%  34.38+0.00°  33.84+0.12°  38.62+0.06°
C16:1n-7 1.41x0.01¢ 1.19+0.01° 0.79+0.01° 1.05£0.07° 0.74+0.02° 1.05+0.07" 0.81+0.01°
C17:1n-7 0.27+0.01° 0.21+0.01° 0.21+0.01* 0.29+0.02° 0.21£0.01* 0.22+0.03* 0.21£0.01*
Cl18:1n-9t 0.10+0.01° 0.19+0.02° 0.11£0.01% 0.12+0.02% 0.14+0.01° 0.12+0.02% 0.29+0.01¢
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Cl1 C2 C3 C4
C18:1n-9¢ 19.17£0.01°  19.02+0.03¢  18.85+0.07°  18.49+0.01* 19.01£0.01¢  18.72+0.02°  19.49+0.02°
C20:1n-9 0.46£0.01°  0.58+0.03¢  0.41£0.01®°  0.42+0.02"™  0.45+0.01>  0.42+£0.02"°  0.40+0.01°
SMUFA 21.50£0.01°  21.37+0.03° 20.49+0.06* 20.49+0.09°  20.65+0.03* 20.68+0.17° 21.46=0.01°
C18:3n-3 2.1040.02°  1.69+0.02°  1.80+0.01°  2.01+0.01  1.67£0.02°  1.80+0.01°  1.28+0.04°
C20:3n-3 0.28+0.01°  0.19+0.02*  0.20£0.01*°  0.29+0.01°  0.18+0.01°  0.22+0.03*  0.19+0.01°
C20:5n-3(EPA)  11.06£0.01%8  10.96£0.06"  9.89+0.02°  10.60+0.01¢  9.82+£0.03"  10.74+0.01°  7.90+0.01°
C22:6n-3(DHA)  3.24+0.04°  3.04+0.05°  3.42+0.03°  3.34+0.01  3.82+0.03"  2.98+0.04">  2.08+0.02°
Y ;PUFA 16.67+0.048  15.87+0.06° 15.30+0.01°  16.24+0.01"  15.49+0.05° 15.73+0.01¢  11.44+0.04*
C18:2n-6¢ 26.30+0.02°  26.36£0.06° 27.79+0.01° 26.78+0.04° 26.58+0.03° 26.78+0.04° 25.69+0.01°
C20:2n-6 2.5140.01°  2.55+0.06°  2.52+0.02°  2.52+0.02°  2.67+£0.03"  2.71+0.01°  2.49+0.01°
C20:3n-6 0.10+0.01*  0.10+0.00°  0.11+0.01°  0.11+0.01®  0.11+0.01°®  0.11+0.01®  0.19+0.01°
Y wsPUFA 29.01£0.01°  29.17+0.01°  30.55£0.01%  29.56£0.01° 29.51+0.01¢ 29.77+0.04" 28.50+0.02°
YPUFA 45.68£0.02°  45.04£0.05"  45.84+0.00° 45.79+0.01°  44.99+0.06"  45.49+0.04°  39.93+0.06"
EPA+DHA 14.3040.05°  14.00+0.11¢  13.31£0.01°  13.94+0.01°  13.64+0.06° 13.71+0.03°  9.97+0.01°
w3/ s 57.45+0.158  54.39+0.24° 50.07+0.03°  54.93+0.01° 52.48+0.16° 52.83+0.04°  40.13+0.09°
S PUFA/Y SFA 140.06+1.14° 134.11£0.05° 136.17+0.20° 135.82+0.53% 130.86+0.17° 134.45+0.35° 103.39+0.30°
1%, 0.1%
, SFA ,
(P<0.05), MUFA , , 5
(P<0.05), PUFA C2 , (2020)
(EPA) + 60 g ,
(EPA+DHA) Cl ,
(DHA) C3 s PUFA EPA DHA , ,
EPA+DHA C4 (Hemigrapsus takanoi)
3 .
(Miyajima et al, 2017)
3.1 (Macrobrachium rosenbergii) ,
> >
(Kokko, 2008), ( , 2021) 60 g
(Lalrinsanga et ( ,2021)
al, 2012) (Penaeus monodon) (Primavera , , ,
et al, 1998) , ,
: , (P :
vannamei) (Chow et al, 1991) , ,
3.2
, 20~40 g
, ( ,2013) ,
, 40~60 g, 40 ¢ , ,

, 60~80 g,
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17.77%~20.28%,

(Procambarus clarkii) (18.67%) ( , 2011)
; (Marsupenaeus japonicas)
(17.74%) ( , 2011);
(21.57%) ( , 2001)
0.52%~0.78%, [0.77% ( ,
2017); 0.68% ( , 2019); 0.65% ( ,
2019)] ; (Mozambican
Penaeus monodon) (1.45%~1.58%) ( , 2013);
(0.29%) ( , 1985) s
33
3,
, (
, 2019) ( , 2021)
(Onchidium struma) ( , 2012)
, 37.90%~39.06%,
(Brachymystax lenok) (31.30%) (
, 2010), )
, 40~60 g
60~80 g )

>

1.10%~1.33%,
8.08%~8.26%

1.56%~1.94% 1.20%~1.43%
10.51%~11.02%

7.51%~7.68%

/ (FAO/WHO)
EAA/TAA  40%
, EAA/NEAA  60% ,
5.16%~6.25%, EAA/TAA
35.19%~35.88%, 40%, EAA/NEAA  70.16%~
72.31%, 60%,
20~40g 40~60g EAA ,
, EAA , Ghanawi  (2012)
(2021) ,
3.4
( , 2020)
( , 2021) , AAS CS ,
Val Met+Cys, ,
EAA
EAA ,
, EAAI
, (Rosa et al,
2005), , ,
) , EAAI
(P<0.05),
40~60 g (P<0.05),
3.5
) PUFA,
s PUFA 40~60 g ,
45.84%, 45.79%, 80~100 g
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s 39.93% , , , 5 2020.6 fiy
, 80 g. SFA gl 100
65-72.
» PUFA ? s R s , 2017.
, [1. , 41(4): 870-877.
50% , (2021) .2 ., 2021
Thompson  (2010) SPUFA/S SFA , | . Ll e Tesen
5 1. , 12(2): 43-53.
> PUFA/Y SFA 1.03~1.40, , , , o, 2012,
(0.4~0.5) ( . 2012), [J]. , 2(12): 54-56, 61.
s R s , 2011.
2o;PUFA 0. 32(13): 297-301.
s R R , 2021.
( , 2018; , 2019), U]
, 28(5): 9-17.
’ s R R , 2019.
, ) 1. , 43(1): 197-205.
> o3;PUFA EPA DHA, > , , o, 2012,
[J]. , 57(5):
’ 324-331.
s R R , 2020.
, DHA , 1. , 32(12): 2154-2161.
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ANALYSIS ON PHENOTYPIC TRAITS AND MUSCLE NUTRITIONAL COMPOSITION
OF CHERAX QUADRICARINATUS IN DIFFERENT SPECIFICATIONS

SUN Li-Hui, LI Qian, JIANG Jian-Hu, CHEN Jian-Ming, GAO Ling-Mei, GUO lJian-Lin
(Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish Health and
Nutrition of Zhejiang Province, Huzhou Key Laboratory of Aquatic Product Quality Improvement and Processing Technology, Zhejiang
Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract To explore the changes of phenotypic traits and muscle nutritional composition of Australian freshwater
crayfish Cherax quadricarinatus in different specifications, four male groups and three female groups were analyzed
systematically. Results show that the total length and body length increased significantly (P<0.05) with the increase in
body weight from 20 g to 80 g. In 60~80 g group, the total length and body length of female crayfish were significantly
higher than those of male crayfish (P<0.05). The carapace length and width of male crayfish in 80~100 g group were the
largest (P<0.05), those of female crayfish in 60~80 g group were significantly higher than those of male crayfish (P>0.05).
The abdominal muscle weight of male crayfish in 80~100 g group was the largest (P<0.05), the muscle yield of female
crayfish in each group was significantly higher than that of male crayfish (P<0.05). Muscle crude lipid content in 80~100 g
group was the highest, and that in 40~60 g group was the lowest (P<0.05). Muscle ash content in 40~60 g group was the
lowest (P<0.05). Each amino acids, total amino acids, essential amino acids, and delicious amino acids content of muscle
decreased gradually with the increase of the body weight (P<0.05). In AAS mode, the first limiting amino acid in each
group was valine, and the second limiting amino acid was Met+Cys. In CS mode, the first limiting amino acid is Met+Cys,
and the second limiting amino acid was valine. EAAI of male crayfish in 40~60 g was the highest (P<0.05). Muscle PUFA
content in 40~60 g group was the highest (P<0.05), muscle EPA and EPA+DHA content in 20~40 g group were the highest
(P<0.05), and muscle DHA content in 60~80 g group was the highest (P<0.05). In conclusion, in the phenotypic traits, the
abdominal indexes of female crayfish in the same body weight are significantly higher than those of male crayfish, thus
female crayfish has a higher muscle yield, while the length of second leg of male crayfish is significantly longer than that
of female crayfish. Muscle EAAI of male crayfish in 40~60 g group is highest, and muscle PUFA content in 40~60 g group
is the highest. Therefore, the muscle quality of Australian freshwater crayfish is the best between 40~60 g.

Key words Cherax quadricarinatus;  different specifications;  phenotypic traits;  muscle;  nutritional

composition



