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(1. ZBIRITA R KM f0 2 08 U5 e 8 2 5 TS PSR = P B K P B 20 55 e R R VT K = B 52 T
HIJpiT MAJRIEE 1500705 2. KEWFEREEMEES TRE%EE L7 KiE  116023;

3. ARl AR TRl I KoK 7 it R AR L (R R ) RETL IRJREE 150070)

WE v RS =R x5 KR 4T (Procambarus clarkii) B9 71 & & %, AHE 58 & B b 7 FE
HFE IR R A R KRBT N R AT &, RAKEAUASE G THT RESKE KL, AT
FR BTG 2 EES W )M B U (E LB R R R R B ARy WL R) ERE T,
BT A R EMERWR B F (R TA, MAARKE. EBIAE., FREFEHEDSEARURE
F 8 T AN (P<0.01); M 51 AT B AR K 2 4% B 3 (R T4 0T, T 2 g4 B U A% B 3 & T 4 47 (P<0.01);
e O BT AR o Bt T A R B K S e R B B R T AR AT, TR S e s B R U B T AR
SN(P<0.05); MR Z 3 & ALR P BN, OB ALA AR B F 5 T 48 55 (P<0.05); BT
LA &R BB, RER A ERTHIT, WA RALRN G THET; WA 2747 9T
FRERHEANP>0.05), EFFRAREN, #, FHUTEGEFENEZF. &L, EIX®
RT3 F HLE Ik o Fo BT RAR o e B BR B vl e, T XU B AR ER L A A BT & A AL A

PR EYHER A
eS|

hESEE S$966.16 XEERIDAD A

75, B JREL R (Procambarus clarkii & Fr/N B EF , &
— AN B T EEERICA T FEsh Wy, I T 2R V5 HF
MEESH, 5T 20 Haavps] ARERK TR,
JUUZ A3 AR UL L WA R O A 2 K IR PR B (Li
etal, 2021), /NEEFELE B IR B E 207K IR 5
Pz —, ARG TR X AG L . L8 TLR R
TR (4 K PR Bl %, 2024), T 5 4F, B

* o [ K PR A 5T R AR L 55 3% (2023 TDS9) 9e B . E it &,

WRREE WAl BM; WERTE; TRER
XEHRS 2095-9869(2026)01-0081-12

IR/ NI AR RN R B SRR 5, DV R R TE
SRR B AL T FE /N e MR IR A R IE B YK, 375
PR AR (2024 R EEN SRR ) BN,
BIRITAR 2023 4E /NI IR ik B 345 ¢, FRAE X5
ATR/RETERX ., BE ., FIEE, FFHRITTH
KB KRR AR B @A LT R T, AEARMTHRBIX
R B RO AR R R v BUS LR AR, 2024), FE
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AN AR AR 8—9 H L, AR AME LI
e b ZS R o FEHL /NI R IEAE SR R IRV A
Hi R T A BRI I R A B R —, B
B ) & R PR S BB |

rh LN R AR G 5 5 X AR VLI B, X /N e R )
AT AR AR h T UL IR, A F6 P T (B2 i &%,
2021; Fi%%, 2024; Deng et al, 2024; Zhang et al,
2024) . FEAEBER (H 145, 2021; Wang et al, 2023; Zhang
et al, 2023; Liu et al, 2024). %5 % Bii6 (FB R B4,
2022; WAL, 2024), TR FE(Miao et al, 2020;
Dai et al, 2023; ZRFE4E, 2023), (B FMEME4E 2021;
Wang et al, 2023; Zhang et al, 2023; Liu et al, 2024) .
JB 424> (Zhou et al, 2024; Zeng et al, 2025)F11 T i
RIS 4 2024; Xu et al, 2024) %2 P\ g5 BF5E
B S0 R A P 1) 255 S5 KT /N e B Tt JO R T A R
B E R AE(2023) P9 R WY, [FISE LA S50 T, MENF AT
B E TR, o SE RS R LR 7K 5 et s 5
JEI S5 (2023) W5 s, AR AR L I 1K AR T
(R R FHERR . BRERSEAR, M5 22 X b Ae gl 2
f#% (Eriocheir sinensis) (Wu et al, 2017; F 4345,
2023) . LR T (Portunus pelagicus) (Wu et al,
2010) F1 48 7 7 f# (Scylla paramamosain)(Wu et al,
2019; TR, 2020)55 A AL AH B8R 35 i J0T 1) 52 1)
WG , PR X B8 S %) JIF TR | PR B AL A o S 2
AFAEAS R R 2 1 520

T 9EM, W T AR SRS, Iz /N iR
TR AR, FLAE WA R B ORI 5T I R WA 4
TB 30X 4 T PP R AN () b sk 5 A /N e R BN
FIER) o AHIEGT LAY 7 € Hiy B0 gth, 395 5 A A X 5 B/ N
WX G2, R GT I ME I 1 53] 25 S X Ml 57 B/ N e
R AT BRI BEAR TR 8. R L R RLE R
NEWIER . Wi B A FE R M W e 2) B2, LU
F [ 2E b 37 58 /N R I i 50T S A S b Bl

1 #EE %
1.1 SEAERERRE

S0 P ME PR BN R R R R VAR SE AR T
FK P FFE LA ERE . 3 AR MITIRE M /N
WFFEBE H M ZS IE AT (2 3 TTR/500 @) B RIEITE
MRV, B A2 2 2 AR T = A I A R v
TT—9355F 75 5 AP AI/NEERE$]25 2 000 H/500 g
RS B IR 2 AN SR . BN IIEY 3 333 m?,
Tl A A B AR 3 (Elodea nuttallii), H. i 3% o J& 4% &
30 cm FEEIBT I, 5 H PRI FFIR RO, B

R 6 H/m? BAFEIEWIN(5—8 H )R 4R 7E
1 mZ&Efy o AR 17:00 $ME A T HS AR R 5T AE
EBHEA R B — I, R 2 S Y 1%~5%
A S5 /N R M S DT s o AR A e R R R R 0
[FIPE o Y/ N AR 7 (sl B 18 (U A8 LT R (R
(7] B e 351 R A BB B, R o RS B AT A A
B, RIATAE ANEER A PR A MR DL LA
bR, BiE 8 H 31 H R REMERB/N IR & A H
Wi MEMENAREPLRES 40 1, JERE ERIETT
AV KA 0 S B U R B A i TR S 5
F o B 1R /N ER IS AR A% 22 55 R BO0T &R S 400R
o B 25 S, ARG TR AR /N R AR AR R AR S 35~
50 g, MEERF-RIE0A% K (40.6120.51)g, HENFF- 4 LA
(40.90+0.49)g (£ 1),

1.2 FAIEXSHNE

AHIFFE BT FH A Sl 35 /Nl B 28 v K R 2
5% e 2B I VT K 7 5 B S 56 3 W A R S AR B B 4y
B A I AE (B i 9% 5 . 20230801-001), FHHL 7K
% JFR /N IMAE KB R EREE 0.01 g), AT
TIREAR L o BT/ INRERSLERH 52, SRS it e i
FH 50 R 0 5% B8 1) JFF JR AR i AR, T3 I IR R 4
o BYFFREERE K, BT RO SIELA ERRE, T
HE R AR F T A B PE R A, R/
W AT E RSy, PRI oA 5 A e R ) 1 B
4 FUNTBIRRESL AT 1 AR, MEREANA S 91 A
IR 10 A FHEARAT 10 S LA AL ZURAR , B AR BT
=20 CYKFE TP IRAT, UUEIRSMEMH, SH0TEA
KA

BAR (%) = 100% <35 & & /A &

T IR 45 550 (%) = 100% > JiT Ji 5t o /4K

3 TR R (%) = 100% > i 3R UL E /AR

1.3 EMEFHRSWUE

IR R VR R TR CE 258, 2025)017E (=50 C
HARGRMEE), (N ESEHRTEILFD-1A-50,
AU R AR AT BR A 7)) o ¥ VR T A8 IR ) AR 4 41 21
NG AL S, HRIRASS R TR EEE Y
24 h, LA TR & i H A 2 SR AR R A
RUREEEAT 48 ho BJG 5 3~4 NHRTRES G
1NEEA, R G IR 3 N EERFEA, 5TF-20C
VKA ARAE I TR S 1 . BRI 43I0 5E .
20 CUKFPRF MR R TR EEEZER
B, B 1R HEAKE SR S LS i vER T . ML A
KL S ke Ak (E 4%, 20250, (U4
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kL4 F shE & {(Rapid N exceed elementar, 7
E S HZEE A F; Bl R FOLCH A5 B
(L et al, 2021)ill5E , 4% R B2 44 (DZF-6050,
i fER AR A IRA A s KR T m R R e ik
(AOAC, 1995)Il5E (550 CHIke 2 1HER), {8 A b
(SX2-4-10, i —fEBL2=AUERA R A A K4
SURIK sy i, FPME . B KA B T E R
B E (%)
1.4 [ERAERTIZE

I GB 5009.168-2016(2016) 1 I — 1k ¥: 1l &

KR oS M T B R R UL PA) 2 2 i o R R 6 T 0
] SRR B B A 8 mL 2% NaOH-H FEiE

AP AL [T 752 1 i /o AL 1 2 1 96 (h/H )=

W, Bl TE(80+1) CHIZKIA LR BEMIVE, B2 TCihi%
I, NI BE A 1) _Ludk 22 A 7 mL 15% =38
AR A, JRURZE I 2 ming (& 1R MER, BUF
BIIFS I E SR . A 10~30 mL IE ek, IRIR
5] 2 min, FHIAMLFI NaCl /KW, #8022,
s5mL FJZIEBORE 25 mL &+, HINA 3~5¢g
7K Na,SO,, #EHIES) | min, #EDZE, W L2
VST A SRR R R A o M D TR AL I 43 BT R FH S AH
35— %I F Y GS-MC (7890B-5977A, ZHEEF}
Fe ALY, Ne 0 R i J53 P >R AV D T s o i / s AL
Pt IS (W/H) 30 ko R A5 AL 58 25 (AD) A 2 TE W48
(TI) 3 M5 +R(Smietana et al, 2021), HEARMT
JR

2.(C18:1n9, C18:1n7, C18:2n6, C18:3n6, C18:3n3, C20:3n6, C20:4n6, C20:5n3, C22:4n6, C22:5n3, C22:6n3)

2.(C14:0,C16:0)

SRR AL AR B(AT) =

(C12:0+4xC14:0 + C16:0)

(X n-6 PUFA + X.n-3 PUFA + X MUFA)

AR AR EL(TT) =

(C14:0+C16:0 + C18:0)

(0.5x > MUFA + 0.5 x > n-6 PUFA + 3.0 x > n-3 PUFA + n-3/n-6 PUFA)

15 HESRERINEREWEEED T

Z: M8 Chen %§(2007)77 75 I 2 WAk s R JHF P A A1
WLIA 20 23 Hp it i s R A A B e o FREREY 0.1 ¢
BT AL, A 15 mL 5%0) =& RIE TR
SIS ANTE 1 min, 7E 20~25 CHIRHIG A 5 min
FE#E 2 he IRAWAE 4 °C . 10 000 r/min 514 F B0
15 min J540 2. W 5 mL F¥EW, fH 3 mol/L NaOH
VRO pH £ 2.0, WEEKERE 25 mL, FE4HRE]
J& 0.45 pm JERE T UE . UiF B A LR A I SR FH 2 SE R B
I Hr i (L-8800, HZANERARRAF, HA), it
D7 25 i 15 42 TR 7 ik 5 JFC A LU (L T 03 22 AR iR
{H(TAV) (Rotzoll et al, 2006).

1.6 WHFRTENE

5 GB 5009.268-2016 brifi, % L JECHE A 45
B AR TS Ik (ICP-MS ) I 5 I 2 g A JHF- gt it AR L 1A
HAPT Y FROCR A G &, BRI 0.15~
0.35 g BT RALREM AT, JHREIMA
SmL iR . 2 mL SE/KA 1 mL 4igoK, BiRAH
WOHCE T 4 7 {L (MARS, CEM A#], 2E)iy
#2911 he THEEEIEITIFHER S, BIRABFRBEA
50 mL B0 F, A 0.5 mL PIFRIEI (100 pg/L),
R 4iFK E A ZE 50 mL, IR A5 A% ICP-MS 4347,
IR [ AR A % R A A G AR R

HLJE & 45 B T R TS (7500, L HER R 2 F,
ESEE

1.7 HIREHH

T A B G 4R - B AR E R (Mean+SE) £
K H Excel 2019 # 440 FRSCEG 44, Graphpad Prism
8.0 B2z, SPSS 26.0 FAFGE i . RH Levene
AT 7 2555 MR I, AN R S Ty 250 E 43 b
B AT ROE 72 80 AR A B, Mor AR T ke
(independent samples T-test)f i e fi: % AT I i Jig 0 L
PR ZH AU TR b B 9 25 5 B 2, P<0.05 S 25 S b 2%,
P<0.01 227 W3 .

2 #R
2.1 FAERSHILEK
e 1 n] & W, e s IR O B 22 R

(P>0.05), M 4F 2% J& o A ES A H AR 3 IR T Mk A
(P<0.01), TMifFIERREE . MEEBALEE . SRR ARG Eom
t PR SRR U A Y 2 v T R (P<0.01)

22 EHNEFROIER

ASTR) 30 /0N e B B J R UL PR R 7 4
ES I TN 3403 77 e Sl N o 1Y T o [ R
(P<0.01), EHEH 3 & FHEER(P<0.01), HL& A A
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Tab.l Edible yield of P. clarkii of different gender
HEWT Females HESF Males .
IJFI:E 1=} 1=} S/ s i = | =1} 1=} /S o = | ![:Ik%‘rgs
Ttem BOKME wOME S CPIEHRER  RAE BUME PIEHSER  genificance
Max Min Mean+SE Max Min Mean+SE
& Body weight/g 47.65 35.48 40.61+0.51 46.16  35.52 40.900.49
F
EEE . 10.62 6.59 8.44+0.18 16.46 10.11 13.33+0.28 *oE
Cheliform weight/g
FF e : 3.99 2.32 3.25+0.06 3.80 1.69 2.35+0.07 *oE
Hepatopancreas weight/g
HE%MRWE . 7.02 4.10 5.224+0.08 5.34 3.24 4.19+0.07 ok
Abdominal muscle weight/g
H |
AR . 23.73 17.29 20.73+0.25 39.81 27.17 32.484+0.41 *k
Chelate proportion/%
b
IFBRARIERL 9.82 6.24 8.01+0.11 8.60  4.17 5.73+0.13 ok
Hepatosomatic index/%
- %

Il A ¢ 17.14 10.85 12.88+0.17 12.88 7.79 10.28+0.17 ok

Abdominal meat yield/%

e *REER BE P<0.05; RN EFE P<0.01, T,

Notes: * means significant difference (P<0.05); ** means extr

TR A3 TG i Pk 25 5(P>0.05) . WEATRJIL Y 7K 2 i A%
THEER(P<0.05), MLAE . SAEFIHK I3 WG & M 2
5 (P>0.05),

2.3 [ERAERAM L

2 R, AR LA AR W7 R AR 2R A7 A —
ZE 5, WEIBAR P IR PR AL SRR S B ILIA S 4= T o
ST F U P R A 177 PR (S S FA) 1L B AN 0 A1 i

M2 (XMUFA) i % T HELF(P<0.05), T 2 A R
JFf# R Hepatopancreas
60 FA
L o == Hft&F Females
40 - = — /4F Males
%\0 —
8204l
S 10+
i
4
5 _
0 1 1 1 s 1
5 Q2 * 3
X & =
& <
¢
&l 1

Fig.1

emely significant difference (P<0.01). The same below.

iR (CPUFA) I i 2 25 T HENF (P<0.05), JEHJE ALA.
ARA . EPA Fil DHA, BRItz 4h, MESR IR 0 s
TG B2 (CEFA) . 8 ARG 5 R (SHUFA) . &
w -3 ZARMHPENIFR (n-3 PUFA). M w-6 ZAHH
JIg 52 (X n-6 PUFA).n-3/n-6 PUFA .DHA+EPA F1 h/H
47 5 3 oS S R AR o A S L P i O R
FEEFT(T R TR 22 RT3 ), Y
C16:1n7.C17:1n7 . LA . ALA . ARA , C20:3n3 FIYEFA

FEAE 3 s i E 2
WLEY Muscle
0B
mim == WfEfiF Females
— /4 Males
60
N
E
E30
&)
W L
T o3
0 | | I-_-|||-—| ‘x‘ll—‘
> ¥
Ve Se S e
@Q\ ‘b@Q& &0\?\‘,
o

AN TR /N T S I R (A) FIL P (B F L& F7 1L 23 EL A8 (%, 1 7ED)

The proximate composition of hepatopancreas (A) and muscle (B) of P. clarkii of different gender (%, wet weight)

*FORHA R EXEF(P<0.05), ** TR HA MR 2 57(P<0.01). 2 [,
* indicates significant difference (P<0.05), and ** indicates highly significant difference (P<0.01). Same as in Fig.2.
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Tab.2 The fatty acid composition of P. clarkii hepatopancreas and muscle of
different gender (%, percentage of total lipid)

HE i JF IR Hepatopancreas WA Muscle

Fatty acids HERF Females TEXF Males HEXF Females HEXF Males
C14:0 1.79+0.08 1.7120.01 0.60+0.00 0.54+0.06
C15:0 1.15+0.02 1.24+0.04 0.72+0.01 0.69+0.00
C16:0 20.15+0.35 22.65£0.39" 14.54+0.10 15.01+0.31
C17:0 0.95+0.02 1.17£0.04" 1.360.02 1.41+0.00
C18:0 4.10£0.11 5.40+0.23" 10.46+0.09 10.53+0.06
C20:0 0.52+0.01 0.67+0.04" 0.29+0.01 0.25+0.01
C21:0 0.27+0.01 0.31+£0.02 — —
C22:0 0.48+0.01 0.62+0.04" — —
C23:0 0.44+0.02 0.53+0.04 — —
C24:0 0.39+0.02 0.4620.04 — —
YSFA 30.24+0.54 34.73+0.87" 27.97+0.03 28.43+0.42
C15:1n5 0.10+0.00 0.12+0.02 2.83+0.04 2.77+0.06
C16:1n7 6.81+0.15" 5.58+0.25 2.26+0.02" 1.67+0.10
C17:1n7 0.92+0.01"" 0.82+0.00 3.83+0.02" 3.64%0.05
C18:1n9 31.42+0.34 34.47+0.39" 24.82+0.26 24.98+0.22
C20:1n9 1.8440.03 2.05£0.04" 1.61£0.04 1.67+0.03
C22:1n9 1.20+0.06 1.55+0.04" — —
C24:1n9 0.210.01 0.28+0.02" — —
YMUFA 42.48+0.27 44.86+0.27 35.35+0.29 34.73+0.22
C18:2n6(LA) 14.94+0.57 12.17+0.73 7.25+0.05" 6.64+0.07
C18:3n6(GLA) 0.26+0.01" 0.18+0.00 — —
C18:3n3 (ALA) 6.71+0.06" 4.2740.32 3.71£0.09" 3.2240.07
C20:2n6 0.70+0.00"" 0.65+0.01 1.08+0.00 1.07+0.02
C20:3n6 0.44+0.01" 0.35+0.00 0.29+0.01 0.31+0.01
C20:4n6 (ARA) 1.37+0.07" 1.03+0.02 5.81+0.08 6.44+0.11"
C20:3n3 0.36+0.01"" 0.28+0.01 0.61+0.01" 0.46+0.02
C20:5n3 (EPA) 1.61+0.06" 0.92+0.05 12.63+0.16 13.25+0.25
C22:6n3 (DHA) 0.84+0.01" 0.50+0.01 5.29+0.07 5.46+0.10
YPUFA 27.23+0.71° 20.32+1.14 36.66+0.30 36.84+0.60
YEFA 21.65+0.55" 16.44+1.05 10.96+0.14™ 9.86+0.13
SHUFA 11.59+0.18™" 7.51+0.40 28.34+0.26 29.13+0.53
>n-3 PUFA 9.52+0.11" 5.96+0.38 22.24+0.17 22.38+0.43
Yn-6 PUFA 17.71%0.67" 14.36+0.76 14.42+0.13 14.46+0.20
n-3/n-6 PUFA 0.54+0.02" 0.41+0.00 1.5440.01 1.55+0.02
DHA-+EPA 2.45+0.06" 1.42+0.06 17.92+0.11 18.71%0.35
DHA/EPA 0.52+0.01 0.54+0.02 0.42+0.01 0.41+0.00
hH 2.63+0.07" 2.21+0.07 3.95+0.03 3.88+0.11
Al 0.39+0.01 0.45+0.01" 0.24+0.00 0.24+0.01
TI 0.44+0.01 0.62+0.03" 0.27+0.00 0.28+0.01

T AR TR s SSFA: BB AIEIIR ; SMUFA: B AEMARNIL ;. SPUFA: BZANEHMARNIR; ZEFA:
BLTFREWER ; SHUFA: B ARSI ; =n-3 PUFA: & -3 ZAMMHAIIEIER ; Sn-6 PUFA: & o-6 Z RIS ;
WH : AGH B2 CRE /o2 IE B B2 IRE L 38 s AL: ShIKORAEREfbF 4 TI: IMARIE AFR 4L,

Notes: —indicates below the detected value limits; XSFA: Total saturated fatty acids; “MUFA: Total monounsaturated fatty
acids; ZPUFA: Total polyunsaturated fatty acids; ZEFA: Total essential fatty acids; XHUFA: Total highly unsaturated fatty acids;

¥n-3 PUFA: Total ©-3 polyunsaturated fatty acids; Xn-6 PUFA: Total ®-6 polyunsaturated fatty acids; h/H:
Hypocholesterolaemia/hypercholesterolaemia ratio; Al: Atherosclerotic index; TI: Index of thrombogenicity.
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24 HEIERANMAIELILEEER

AN TR ) /0N Sl B JEF T 0 JUL A o O 8 2 R 7R
AR 2 R o ARSI B 17 P e
IR, AHE 7 Pl IR 10 FhAE T 2 LR
(1 2A) o M S JH J At v i 2 22 R R 1) O fb M 2
5 (P>0.05), 1 e 4R UL A oA 2R Wl 35 R T R
(P<0.05), BEANFIZHLUM 7, IR Bl 85 07 24
LR (CEFAA)NE = F LD, AFURS 220 S 25 s Ik i
(CFAA) I AR T LR o DA 4S5 i B 2 B R 5 LU ok &
(&1 2B), AR JHF MR A roks 2 R AR T A A, 4 2 0
o THERER s MEREARLPY o 2R & = o Hdem,
IR H ZRRAC T HEER, Wiy EFAA W& T HEER

3 WoR, UEE A SR S PR E D () R TE
ANGF () PP G , e R i 0 455 B R RN,
R TE AN B A R R T R R PR A R A 3 R
CTUV) . SETRE IR (CTSV) S o IR 22 B 2
CTBV)ILFHELR, S EEETIR 322 3L m 7 B o &
RRARS E R, 2k RSB =R . R
FHETR . MEIFALA Y TUV IS TSV K FHEER, i
STBV I FHEsr, SEk R LN mR . 1
SRR 2R, 5275 R 32 LU R ) Sy FR A 2 R AN 41
AR .

>

HWFEEAAR S RGEE)
Each free amino acid content/(mg/100 g wet weight)

MEAKF Females
HEUTF Males
AT Females
HEXF Males

[
[

2,
554

e

e
‘gg m&@
s

Q@Q

%,

& 2

KEFFR Asp
FEER Arg
WHER Ala
LR Cys
AR Glu

H&H# Gly 1000
R His
&8 Pro
22 R Ser
&SR Tyr
AR e

SR Leu 500

R Lys
H & Met
ZKNE MR Phe
IR Thr
AR Val
BILTEE IR SEFAA
B AR SFAA

2.5 WHIRTRARMEELLNE

P 3 AN R 53/ SR B AR AL P w4 Tt
TUER L i S o L o WA s T i (151 3 A)FIATL P
(3B &8 W FOC R & 0 E 22 57 (P>0.05)
AV RAENT PR AL, o He e B2 AR
(1% 3C), FFBRARHBOTE & AL s TALA,
UL /N S I R A AT LA A 2 AR $8 AR I8 3R ) B
BORHZ —

3 itig
3.1 MRERITNEIRATEZE SN

i UL DA e /N T A AT Ay, HE LA
SR E AR R, SR /N R R T B
TSR (0%, 2021), ARFSE M, [SEM
AT, MIFAETALAE . BRR . FRERE
U R AR 46 B M 8 3 3 T I R (P<0.01), X 5 56 il
IR A5 R — B2 5, 2021; B EEAE, 2023);
W R TN E A A I T R (P<0.01), 5 LUfE
SR B AE, 2021; BEESE, 2023; JEIESE,
2023), ABFGE/NEERNE F Tt R, Rk
SCHR /N R R ) 32 R T RS AR AR S, I
T S0 T S R S R 6L M 4 SR B Ak L A

B REER Asp
FEER Arg
HHER Ala
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Fig.2 The free amino acid composition (A) and the percentage (B) of P. clarkii hepatopancreas and muscle of different gender



%18 TS AE: b0y S 5 A v DG TR MR e T £ R LR 5T 87
&3 ARMANNEZAFAFERRFALA P B S E R A BER 2 W2 EE(TAV) LR
Tab.3 The threshold and taste activity value (TAV) of free amino acid composition of P. clarkii
hepatopancreas and muscle of different gender
N ) B AR Hepatopancreas AL Muscle
ﬁ?%ﬁgﬁ& IR B - Threshold i i } }
Free amino acids Flavor characteristics AT fE AR e
(mg/100 g) Females Males Females Males
SBEIR IR Y TUV 3.41 4.74 0.90 0.92
RAGMR Asp £ Umami (+) 100 0.32 0.34 0.04 0.04
AEMR Glu £ Umami (+) 30 3.09 4.40 0.85 0.87
SR FERRY TSV 4.95 5.15 19.65 21.43
WK Ala  Fif Sweetness (+) 60 0.95 0.96 1.76 1.82
H4m Gly  #if Sweetness (+) 130 0.47 0.61 1.25 1.65
22 % Ser il Sweetness (+) 150 0.03 0.04 0.03 0.03
AR Thr & Sweetness (+) 260 0.15 0.15 0.08 0.07
&R Pro /75 Sweetness/Bitterness (+) 300 0.11 0.08 0.20 0.14
TR Arg  Flt/7F Sweetness/Bitterness (+) 50 3.24 3.31 16.33 17.72
MR SR YTBV 5.39 5.45 6.36 5.38
HRE R Lys #H/75 Sweetness/Bitterness (-) 50 1.55 1.50 0.80 0.57
AR Val #T/7% Sweetness/Bitterness (-) 40 1.09 1.01 0.69 0.61
AL &R Met  77/f/8% Bitterness/Sweetness/Sulphur (-) 30 0.77 0.69 1.61 1.14
%R His 5 Bitterness (-) 20 0.77 1.00 2.89 2.71
S5 AR lle 7 Bitterness (-) 90 0.38 0.41 0.15 0.13
SLE MR Leu i Bitterness (-) 190 0.36 0.36 0.13 0.11
KN4 Phe 7 Bitterness (-) 90 0.47 0.47 0.09 0.10

T RN, " FRRIEARL

Note: + means pleasant taste; — means unpleasant taste.
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Fig.3 The mineral element composition in hepatopancreas (A) and muscle (B), and its percentage (C) of P. clarkii
of different gender (mg/kg, wet weight)
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Abstract
crawling. P. clarkii is traditionally cultivated in the Yangtze River Basin in provinces of Hubei, Anhui,

The crayfish Procambarus clarkii is a benthic crustacean known for jumping and

and Jiangsu. However, P. clarkii cultivation is gradually expanding to northern regions, such as
Heilongjiang Province. P. clarkii yield has also annually increased with advances in cultivating and
breeding the seedlings in cold regions. Sexually mature female and male P. clarkii were collected to
investigate the effect of sex on their edible quality when reared in ponds in cold regions. Edibility
indices (the chelate proportion, hepatosomatic index, and meat yield) and quality characteristics
(proximate composition, fatty acids, free amino acids, and mineral elements) under similar body
weight were evaluated. The cheliform weight and chelate proportion of the females were significantly
lower than those of the males, whereas the hepatopancreas weight, abdominal muscle weight,
hepatosomatic index, and meat yield of the females were highly significantly higher (P<0.01). The
hepatopancreatic moisture and total lipid contents of the females were significantly lower and higher
than those of the males, respectively (P<0.01). The total saturated fatty acid and total
monounsaturated fatty acid contents in the female hepatopancreas were significantly lower than those
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in the male hepatopancreas, whereas the total polyunsaturated fatty acid (3 PUFA) contents,
especially ALA, ARA, EPA, and DHA, were significantly higher in the females (P<0.05). In addition,
the > EFA and > HUFA, > n-3 PUFA, Y'n-6 PUFA, n-3/n-6 PUFA, DHA+EPA, and h/H contents were
significantly or highly significantly higher in the females than in the males (P<0.05; P<0.01). The
differences in the fatty acid contents between female and male adult P. clarkii muscles (7 items) were
significantly lower than those in the hepatopancreas (31 items), with only C16:1n7, C17:1n7, LA,
ALA, ARA, C20:3n3, and Y EFA being significantly or highly significantly different (P<0.05;
P<0.01). A small effect was detected in the free amino acid (FAA) contents between the sexes. Only
the proline (Pro) content was significantly higher in the female muscle than in the male muscle
(P<0.05). The YEFAA was slightly higher in the hepatopancreas than that in the muscles, but lower
Arg and Y FAA contents were observed. The total umami (3. TUV), total sweetness (3 TSV), and the
total bitterness (3 TBV) values in the female hepatopancreas were all lower than those of the males.
Additionally, the > TUV and > TSV in the female muscle were lower than those of the males, but their
>TBV was higher. The mineral element accumulation difference was minimal, but with large
differences in the accumulation in Na, K, Mg, and Fe in females and males (P>0.05). The Fe content
and proportion in the hepatopancreas of P. clarkii were significantly higher than those in the muscles,
indicating that the hepatopancreas is an important source of Fe for the human. In summary, P. clarkii
sex strongly impacted the edible yield, proximate composition, and fatty acids in the hepatopancreas.
Sex had a relatively weak impact on free amino acids, mineral elements, and fatty acids in the
muscles. This study provides basic data for understanding how edible quality differs between the
sexes of P. clarkii reared in cold regions.

Key words Procambarus clarkii; Gender; Cold region; Pond aquaculture; Edible quality



