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KILAZAE LY —FAHENF— A, H
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K& IN, ™ B 5 N S Ml T 7 R L PR I
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AT 8 38) i T 58 b S 7 T A A 1 s o AT BTG 20
TERTTK R BUER R S A 150 g/ HLLE,
AL K R IR AR R B A AR R 125 ¢/ KL
b, XCFECRKIT QFILI S TCIEAE A AR A B
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Tab.1 Body weight and morphological parameters of adult male Eriocheir sinensis used in this study

n=20; ¥ £SE

T H item LL YY LY
1A /g body weight 122.21%3.07 117.75+2.51 123.15+3.62
3k Mg B K /mm carapace length 57.05+0.48 56.38+0.39 57.19+0.60
Sk B B 5% /mm carapace width 63.04+0.55 62.51+0.48 62.92+0.65

T LL, 309 {32 AR YY, RIT A S ARSI, LY, 100 QxR VT 438 h AR ol .
Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred Eriocheir sinensis; LY, LiaoheQ xYangtzed hybrid Eriocheir sinensis.

1.2 AIREXRNE

ARTIF 5T v SI2 56 P 9T 88 20 BRI YT K P IR 5 T S
5 SR A S5 A B 5 2 o A AL (s S
20230910-001), M, FHELFJe Bk H g 4
T B AR B R MR L U ks B AR, TR
i B 46 £ (hepatosomatic index, HSI, %)M
+8 %1 (gonadosomatic index, GSI, %), Bl )55k
FRE D . PR L P IR i B T 4 Y] 8 2 41
BHF-20 CUkFRAESH . BIBILRE, %l
20 CARAF 1) A ] B L VSR AR OR, Bl BT T
A Pl R 0, P8 R 0 ) RO 3 A e
AIHLIA, U T35 A (muscle yield, MY, %),
MK (total edible yield, TEY, %)% HSI. GSI
MY =FHZHM, RYEARES LR, e
i £ (condition factor, CF),

FT I R 45 550 HST (%)=100%x T Jj# Jif /14K 5

PERRTE B GST (%)=100% > i = /{4 5 ;

H A MY (%)=100% LA 5 /{4 ;

MATEE TEY (%)=tENR5 %50 GSIHAT I 15
5 HSI+HH % MY;

FE3H BE CF (g/em®y={K 5 /3K i F K 2,
1.3 BEREMEFRSNE

Z M Long Ayl ik, MM
(CR-400, HAMJE-REREIEAFEA™, HAHW
SE Sk My FRORITE I I AR %, LR RSEIE A, o
IRFLTEA, IR B SR B2 B TR L
(FD-1A-50, dbat B BRI e A PR A A, DI
ETEA SR . MR RS MILIA B K4 &
it SR AL R AR e M T, AR R

h!/H=

Ft 531 4 H 3l &AL (rapid N exceed Elementar,
Y S5 N, ), KA FOLCH 4lf)-H
Pt s e v 0 IR, AR N HL 25 T 46 (DZEF-
6050, b —fERl= AR AR A A, FE); R
550 °C ey il BRI A K Ay, AXER i e
(SX2-4-10, bifg—fHFL 2 UARARAF, ),
I KB, B . RIRAK T R
P58 Sk 1 T R
1.4 BERAERIIE

2 M Wang P08 v, IR GB
5009.168-2016"1 i I — k1 I 1 A 15 19 4L A S
TN AR . W 8 mL 5 2% A Ak i Y A
W, ARG T ER B Y T, A TR A e
KA TRLEE Sy (80+1) C1, FEZKIA Hh a1 B 3] i v
SEARTHR o ZIRTEREERS LA 7 mL 15%0) =
FALHI H B W, AR ZRAE KIS Il 2 min, fJE
FHA> i ek sh e B o 45 IR IS R Be A
ARIBHBGEHFRERH EZER . A 10~30 mL
EBEBE IR 2 min, FEHIAGE 21 F0 &1L kK
IR, BrE)2 . W S mL 24 FJZ I Bebe i L
WIFEA 25 mL i, A 3~5 g JoKGRIREN,
PR 1 min, #8552 WH L )ZE W ZE R
L& E . ] Agilent 7890B-5977A S AH (31 -
I FH AL (GC-MSS, 7890B-5977A, ZE4E(E Rl 4L
Al FEHHATIE R 8, BAEH R
Omegawax320 #15(30.0 m x 0.32 mm, ),

JIi I A2 it 5 2R AP JEL T 952 16 6 5 %50/ v R [T
P fiLAE G2 (h/H) . B KR R Ak 48 Hi (AT i
BT AN, AT

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

> (C14:0,C16:0)
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(C12:0+4 x C14:0+C16:0)

(3-n-6 PUFA+Y n-3 PUFA+Y MUFA)

TI=

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

(0.5x > MUFA+0.5x Y n-6PUFA+3.0x _n-3 PUFA +n-3:n-6 PUFA )

1.5 HFERERINE

T e F LRI E S M Chen ZF0P7S216 7795,
FRER 0.1 g 2247 T&AEM, A 15 mL 5% =54
FRIAW, S 1 min 247, fERENA hE S b B
5min J5E#E 2h, 7£4 ‘C. 10000 r/min 04 F &
> 15 min, FESZE, WY S mL 3SR, WA
G 3 mol/L A LW AH pH 1T 2 2.0, H
KRR 25 mL, F4MES . mEH
WG 0.45 pm JEBLUE, FRIN . AR A o)
BT AL (L-8800, H L ALESABRAR, HA)MEAT
W 5E, SR R (E (TAV) W i B8 LR & B 5 1
{2 8] iy A
1.6 THENE

TLEEI GB 5009.268-20162 rf Hy A 45
BT S 1 (ICP-MS) T 22 o R BT 4 R i 24
0.25 g CK§HIE] 0.001 g), B T W I AL N 45 e
B, IIA 5 mL B2 . 2 mL WA KA 1 mL Z€40
KIGERE, HFREZS AN R KR RAER
FTH A B T 0% TH AR AU (MARS, £E CEM 2
A, HEHPIRANM 1 h KA. 2B NmER
MEER, BEFIFHETIFET, KRB
%50 mL .0, A 0.5 mL AR (100 pg/L)
S Bk ERZE 50 mL, JRA)GHHE RN,
TCE I >R FH LR 5 45 B AR B4 (7500, %
FERRHE A, ),
1.7 BESH

FIT A7 B 34 2R F O Y9 {8 65 ME 12 (¥ £SE) &
No KM EXCEL #{abBRSC 544, SPSS 26.0
BHABM A FE], EEHG 8T, Levene it
2EFFMEREES, AN L FE I Ty 25 I A 43 LB s
PEATRESZ O 5 AL FE . 2R Al ANOVA HEFT 07
Z57M7, Duncan [RiEHAITZH LI, P<0.05 2=
SRE.

2 HBRESH

21 SATEZEIEGELR
2 BARRKITHZHFIC YY MR8 %

HST AT IR 5 %0 GST & 2K F 103 | ac 4l J5 X LL
FL] QxR A 4258 45 A LY (P<0.05), LY A9
WE MY FERER TEY BF & T LL Ml YY
(P<0.05), 1AL EE CF W JG & 2 1 22 5 (P>0.05).

R2 TANSKIKRTEFEEETSRTHEEN
R BT = 28 £R b 5 F0 AR i R PL AR

Tab.2 Comparison of edible ratio and condition factor of
inbred and hybrid adult male Eriocheir sinensis in the
Liaohe and Yangtze River system

n=20; x £SE
W H item LL YY LY
BT %0/% HST  6.95£0.20°  5.00£0.23°  6.65+0.18"
P R 48 %0/% GSI 1.91£0.08° 1.57+0.08°  2.05+0.06"
H A%/ % MY 26.96£0.61°  26.31£0.55°  28.71+0.50"
B ER/% TEY  35.26+0.68"  32.88+0.73°  37.46+0.58"
A3 B2 /(g/em®) CF 0.66+0.01 0.66+0.01 0.66+0.01

Hi: LL, 109 [ 28 ARG YY, KT A SR LY,
LI Qx RAT S s h AR BB . TR AT 5 B Am AN TR] 57 B 3R 4
[8] 25 5 1 2 (P<0.05).

Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred
Eriocheir sinensis; LY, LiaoheQxYangtzed hybrid Eriocheir
sinensis. Values in the same row with different superscripts are
significantly different among groups(P<0.05).

22 fEEFE

i RRE S B P R YY SRR A 4
BB, LL 29 10% A B R 6, 1 LY W35 A 1
T, LEBOAE, £ 3 WalEREM h e B
TS TR RIF AR TR (e . = A Sk i Y L
b TC I 3 2% §(P>0.05), LL 4 o KT
YY FILY(P<0.05); =4 HFBEARH LL /) L* 8 4K
T YY Ml LY(P<0.05), a JC 31 2% 57(P>0.05),
LY (1% 5" 5.2 2 F LL 1 YY/(P<0.05), AN I (1&]
DA, YY H LY 3k FAE 20 B 4 i, LL Al LY
(18 BT R A T AR 2T B R B B A v, Y'Y B B T
2T RERAR
23 EMEFREH L

4 BRI T ARG ] A SR S
TR LR . YY IR R oK o F1K 43 3
T LL Fl LY(P<0.05), LL (s B Em T YY
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Tab.3 The carapace and hepatopancreas coloration of

inbred and hybrid adult male Eriocheir sinensis in the
Liaohe and Yangtze River system

n=20; X +SE
[EREE 21
iH item color LL YY LY
parament
3k g R LT 68.13£0.52  68.1130.49  68.02+0.40
carapace L1 a" 15.63£0.51° 17.40£0.48" 17.19+0.35"
R D" 41371071  40.77+0.85  42.03+0.84
JHF M TEIE LT 5041£2.29° 63.57£0.30° 58.85+1.44°
hepatopancreas sppr o* 1116198  6.90£0.87  9.84+0.67
DT 29.34+2.96™ 22.66+2.44° 34.91+2.44°

TE: LL, 109 [ A8 PR B, YY, KT A 8RR 8, Ly,
L @ RAT S A e AR R B 1 . TRl AT B0l A b & A R) 7 B
TR 257 13 (P<0.05).

Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred
Eriocheir sinensis; LY, LiaoheQxYangtzed hybrid Eriocheir

sinensis. Values in the same row with different superscripts are
significantly different (P<0.05).

LY(P<0.05), #H & [ W JC W 2 7% 22 7 (P>0.05);
YY PEBR RGP KA MK B ST LL A
YY(P<0.05), LY ML 3 m T LL M YY(P<
0.05), LL F1 YY (#8005 .3 & T LY (P<0.05); YY

'ﬂ

WL ZHZUh K/ B, LY ML S, LL S
1, RAYTC 22 F(P>0.05)
24 [EEBRARKERSEILER

S NBAE I P AR B T g S0 R
RE TR 4H 8 L3 o Y'Y JHBEHR Y X SFA . X MUFA |
AT Al T &2 & THARP41(P<0.05), 1fi ARA
EPA .DHA . Y PUFA . Y EFA . YHUFA . ¥ n-3 PUFA .
> n-6 PUFA | n-3/n-6 PUFA, ¥ DHA+EPA . DHA/
EPA FI h/H Wi AR T H AR P4 (P<0.05); LL %
HEZ Gt ARA. Yn-6 PUFA B Em THAPTH
(P<0.05), 1fi DHA., Y n-3 PUFA. n-3/n-6 PUFA
F1 DHA/EPA M| & A% T H AR W 2H (P<0.05); LL JIL
WZHZ T ARA F13n-6 PUFA B35 5 TH A M4
(P<0.05), YY HJ DHA # DHA/EPA 3 T HA
Wi 4 (P<0.05), 1fi X EFA W & &k F H A4l
(P<0.05). FFIERRH, YY [ W/H B E KT HAW
4H(P<0.05), 1M AIFITI {28 5 T HAAPILL(P<0.05),
. A AEIFL T R L 174 JRURSE 384, 2 Jok s A 4 £ R
TE S LA g JXURG: 186, AR SR 5, A v
P2 SO R LR RE AR P2, X RE
5 YY PR O P B A XK,

JFBEIR hepatopancreas

B S5 RV K 2R BAF M Hh e 02 T S ey FEY R DR A R (3 S L
LL: i3] [ 22 AR YY: UL A S AR g LY: 109 @ x RIS % 58 i A B

Fig. 1

The coloration of carapace and hepatopancreas of adult male Eriocheir sinensis in the Liaohe and Yangtze River system

LL: Liaohe inbred Eriocheir sinensis; YY: Yangtze inbred Eriocheir sinensis; LY: Liaohe @ xYangtzed hybrid Eriocheir sinensis.

25 HESREBRARRSEILR

6 AT MENE rh ARG B B W] A S i
FILFRA R e SR8, YY PR b2k e R
Cys PR Pro % & Wl 2 I T H AR W 41 (P<0.05),
LY (TR MR T 4> b PETFAA 3% T H 4
P41 (P<0.05) ; LY MR RS IR Pro & & 2
2 T HAWLH(P<0.05), YY MIBSZ IR Tyr &

BEE T HAPIH(P<0.05); LY WA HER
Ala, JHZR Pro %3 & T HARPIL(P<0.05), LL
I EER Gly., BEEm Tyr WE®S THAMWA
(P<0.05), =FhrTEdlZivh, WLIA T B 2 3R &
T (1467.00~1668.81 mg/100 g), H K ZHF B
JI%(588.00~995.99 mg/100 g), f/LHEMEIR RS
(422.33~474.77 mg/100 g), EEEREILRR TE N
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Tab.4 The edible tissue proximate composition of inbred
and hybrid adult male Eriocheir sinensis in the Liaohe and
Yangtze river system (wet weight)

n=3; X +SE; %
TiH item LL YY LY
HF AR hepatopancreas

7K 43 moisture

59.16+1.49° 74.91+1.89* 60.78+1.11°

HE M crude protein 9.3840.40  10.69+0.90  10.00+0.54
JJIg total lipid 31.38+0.19* 11.01+0.63° 25.66+0.48"
K43 ash 0.77+0.08°  1.42+0.09°  1.09+0.06™

IR RS gonadal system

7K4¥ moisture 75.09£0.36°  76.17+0.35" 74.31+0.25"

ML 1 crude protein 16.91£0.01°  16.26£0.00°  17.53+0.07°
g total lipid 0.96+0.01°  0.91+0.02°  0.71+0.03"
K4y ash 1.94£0.01°  2.78+0.04*  2.22+0.11°
WL muscle

7K 4% moisture 81.49+0.45" 82.86+0.54° 80.34+0.37"
ML [ crude protein  16.24+0.23°  14.59+0.06° 16.75+0.06"
LB total lipid 1.10£0.01*°  0.86+0.03°  0.96+0.00°
K4y ash 1.3440.01 1.38+0.06  1.56+0.06

T LL, 097 [ PR, YY, KD A S AR g R LY,
L] @ RAT S A s AR B 1 . TRl AT 80 A b & A AN [6) B
Fon 5 B (P<0.05).

Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred
Eriocheir sinensis; LY, LiaoheQxYangtzed hybrid Eriocheir
sinensis. Values in the same row with different superscripts are
significantly different (P<0.05).

BHIR Glu, S ERZ SR £ 2 N R Ala FKG
IR Arg, BHRAILIR ET N AR His. #8457
G HE TR AT I R R0 0 R P A 2 R RRAE, A0 i 2R
Pro. ¥4 MR Arg. %R Lys. &R Val FlH
TR Met, LL LI BB R 0 IR 7 it LE 4
PO LH M s g, [RIAE LI HFBRBR AL PR A e ik

S

GELIR G WG R, LY JHFIBRAR UL PR rp R ke 2 3
MRS B (R 7).
2.6 HYIRTEABRIFMLEER

BRIt T AR g B B nT S T T R
YR R A BN 8 iR o LL AFBRAR 8l Na & &
BT H AR (P<0.05), YY B S Y FcE
Y TME & i it & 5 T HAR M4 (P<0.05), LY Bk
Fe FIEF Zn & it i 3 & T H AR PILL(P<0.05), HiAh
LR ELEEMEZERP>0.05); LY HRASH
B Na., #5 Ca., # Fe. ] Cu mEF BB ES T
HARWA(P<0.05), LLIEE Mn TR S & & T
HAWILL(P<0.05), LY MW Y ICE X TME %
B R EE THAPA(P<0.05), HATEHET
B 22 F(P>0.05); LY WLAZHZUH G40 Na, 49
K. £ Zn, 4 Cu. B YLK Y TME &
2 T HA WL (P<0.05), LL BT Se & i & 55
T HAPH (P<0.05), 45 Ca, %k Fe LE &M &
AR T H AL (P<0.05), YY 04 Mn TTE &
B EE T HAWHP<0.05), HiicEsELE
FE2 5 (P>0.05)

90 19~50 % HUAE ABERE 100 g T A1
A S %3 AR (DRI), LY TR P2k Fe A
Se H4rIF L HETERR A T (RDA), FIRITHR
Y R 5 H AR B (AD) AN AT T 52 B A
(UL); TENE 2R G AL 2R b JC o0 K M 1 1%
A RDA, iEHEA R Al HINJ 32 5 A
UL, LY "] 4418k Fe FHEH AW 41 DRI HH {2
i, HMRARSEMULA 4 Cu. 81 Na Fl45 Ca
T DRI = T HAR I

x5 TASKIKRPEFGEEATSEATHFEHEERRNATRAARTIEENRAKILBRESLEIE)
Tab.S The edible tissue major fatty acid composition of inbred and hybrid adult male Eriocheir sinensis in the
Liaohe and Yangtze River system (percent of total fatty acids)

n=3; X +SE; %

JIF BBl hepatopancreas

PE R R 5t gonadal system

ALA muscle

Jilsgilifizd

fatty acid LL YY LY LL YY LY LL YY LY
C14:0 0.66+0.01*  0.56£0.01° 0.55£0.02°  0.39+£0.02  0.53£0.18  0.34+0.00  0.29£0.05  0.23+0.02  0.25+0.01
C15:0 0.52£0.01"  0.65£0.01* 0.48+0.03" ND 0.26£0.03° 0.23+0.01° 029+0.03  0.24+0.02  0.27+0.00

(fF8% to be continued)
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(8% 5 Tab. 5 continued)

He i AR AR hepatopancreas IR R 5L gonadal system LA muscle
fatty acid LL YY LY LL YY LY LL YY LY

C16:0 16.59+0.20° 23.72+0.64* 16.53+0.17° 9.23£0.68  10.20£0.68  9.84+0.01 13.14+0.24" 12.68+0.16" 13.43+0.13°
C17:0 0.44£0.01°  0.77£0.01°  0.35£0.01° 0.76£0.01"° 0.78+0.02° 0.68+0.03* 1.00+0.01* 0.83£0.01° 0.84+0.05"
C18:0 2.66+0.05"  4.94+0.11° 2.53+£0.04° 8.63£0.40  9.10+0.31  9.15+0.38  9.63+0.22  9.58+0.08  9.76+0.12
€20:0 0.46+0.00°  0.67+£0.02° 0.37+0.01° 0.68+0.02  0.33+0.06  0.43+0.15  0.70+0.07  1.35£0.43  0.76+0.12
> SFA 22.1240.27° 32.78+0.50° 21.57+0.28° 20.61+0.00 21.59+0.53 21.00+0.68 25.18+0.21 25.12+0.29 25.41+0.24
C15:1n5 0.19£0.01°  0.23£0.03*  0.12+0.00° 1.46£0.09° 1.21£0.06™ 0.99+0.03° 1.72+0.02° 1.21£0.08" 1.06+0.06"
Cl16:1n7 6.79+0.21°  3.29+0.08°  5.75+0.37° 2.04+0.44  1.48+0.29  1.99+0.11  1.72+0.21  1.05+0.14  1.53+0.21
C17:1n7 0.59+0.02*  0.58+0.01°® 0.52+0.02° 0.49+0.21  0.27+0.02  0.29+0.03  0.32+0.02° 0.25+0.01°  0.32+0.00°
C18:1n9 34.94+0.35" 52.45+0.07° 35.88+0.37° 23.28+1.31 25.25+£0.07 25.54+0.13 24.70+0.36 26.35+0.42 26.30+0.56
€20:1n9 0.57+0.01°  1.11£0.05* 0.66+0.03° 0.97+0.03° 1.34+0.00° 1.15+0.04® 0.70+0.04  0.82+0.06  0.80+0.03
€22:1n9 0.20+0.04°  0.89+0.01° 0.13+0.01° ND 0.44+0.04°  0.30+0.11*  0.13+0.07  0.25£0.14  0.13+0.07
> MUFA 43.41+0.52° 58.53+0.10° 43.17+0.18" 31.39+1.16 32.61£0.24 32.67+0.17 29.28+0.65 29.95+0.50 30.13+0.92
C18:2n6 26.29+0.48" 6.55+0.24° 27.66£0.39° 13.50£0.93 13.56£0.03 14.75+0.21 14.93£0.11*" 14.22+0.13® 16.00+0.69°
C18:3n3 3.82+0.06°  0.28£0.03° 4.18+0.14° 1.86+0.12  1.72£0.07  2.00£0.11  2.43+0.13* 1.75+0.03° 2.64=0.21°
C20:2n6 1.334£0.05"  0.7040.06° 1.05+0.04° 4.20+0.12  3.98+0.25  3.84+0.10  2.50+0.07* 2.52+0.08° 2.00+0.08"
C20:3n6 0.2240.04  0.1940.01  0.13+0.01 ND 0.32+0.01°  0.18+0.03°  0.16£0.01  0.19+0.01  0.10+0.05
C20:4n6 (ARA)  1.05+0.04°  0.22+0.02°  0.58+0.03° 15.21+0.64" 12.58+0.54" 11.35+£0.24* 8.06+0.16" 6.95+0.32" 5.70+0.25°
C20:3n3 0.330.01° ND 0.374£0.02°  0.74+0.04  0.68+0.05  0.78+0.00  0.50+0.03  0.45+0.01  0.53+0.04
C20:5n3 (EPA)  0.96+0.05" 0.23£0.02° 0.70£0.04°  9.65£0.63  9.04+£0.04  9.77+0.01 13.18£0.44 12.46+0.10 12.48+0.73
(22:6n3 (DHA) 0.24+0.05° ND 0.38£0.02° 2.23+0.14° 3.94+0.07° 3.77£0.04* 3.80+0.15° 6.38+0.13* 5.01%0.50"
> PUFA 34.23+0.68° 8.16+£0.43° 35.05+0.45" 47.38+0.52 45.80+0.75 46.42+0.45 45.55+0.84 44.93+0.38 44.45:+0.00
>.SFA:

> MUFA: 1.00:1.96:1.551.00:1.79:0.25 1.00:2.00:1.63 1.00:1.52:2.30 1.00:1.51:2.121.00:1.56:2.21 1.00:1.16:1.81 1.00:1.19:1.791.00:1.19:1.75
S PUFA

S EFA 30.11£0.51°  6.83+0.27° 31.84+0.48" 15.35+1.04 15.28+0.04 16.75+0.32 17.36+0.08" 15.97+0.13" 18.64+0.90°
> HUFA 6.61+0.23*  0.91£0.06° 6.34+0.17° 29.68+1.33 28.26+0.48 27.84+0.34 28.12+0.67 28.19+0.45 26.46+1.30
> n-3 PUFA 5.34+0.16° 0.51£0.04° 5.63£0.16° 14.47+0.69° 15.37+0.06" 16.32+0.07* 19.90+0.52 21.04+£0.20 20.66+1.07
¥n-6 PUFA  28.89+0.56" 7.65+0.31° 29.42+0.34" 32.91+0.16" 30.43+£0.81° 30.10+0.37° 25.65+0.32" 23.89+0.27" 23.79+0.38"
n-3/n-6 PUFA  0.18+0.00°  0.07+£0.00° 0.19+0.00° 0.44+0.02° 0.51£0.02"° 0.54+0.00° 0.78+0.01  0.88+0.01  0.87+0.06
S DHA+EPA  1.19+0.10° 0.15+0.08" 1.08+0.03* 11.88+0.77 12.97+0.03 13.54+0.04 16.98+0.59 18.84+0.23 17.49+1.22
DHA/EPA 0.25+0.04° ND 0.55£0.07°  0.23£0.00°  0.44£0.01°  0.39+0.01°  0.29£0.00° 0.51+0.01*  0.40+0.02°
hH 3.91+0.06° 2.47+£0.07° 4.0740.07° 6.86+0.38  6.24+0.53  6.62+0.08  5.01£0.14  5.29+0.08  4.99+0.05
Al 0.2540.00°  0.39+0.01°  0.24+0.00°  0.14+0.00  0.16+0.02  0.14+£0.00  0.19+0.01  0.18+0.00  0.19+0.00
TI 0.38+0.01°  0.84+0.02° 0.37+0.01° 0.24+0.01  0.25+0.01  0.24+0.01  0.26+0.00  0.25+0.00  0.26+0.01

e LL, W0 (3SR, YY, KL AR IE; LY, 100 @ x KIL & Z+3c h A4 %, ND RRFM TA B, YSFA, B Al
NG WiRg; YMUFA, BRAEAIENITR; YPUFA, SBZAURGIIR; YEFA, SOAFIRNIR; YHUFA, S&EAEMISHI; Yn-3 PUFA,
B o-3 ZAEANENITR; Yn-6 PUFA, & o-6 ZAEAING IR, A/H, INH [ B 0RE /) 0 1 B UAE L5 AL, ShBICRFEREALTR 40 T, 1A
B AL RATEE EAR o & F A R S REFROR 25 57 i 3 (P<0.05)
Note: LL, Liaohe inbred Eriocheir sinensis; Y'Y, Yangtze inbred Eriocheir sinensis; LY, Liaohe @ X Yangtze & hybrid Eriocheir sinensis; ND

represents below the detection limit value; X SFA, total saturated fatty acids; X MUFA, total monounsaturated fatty acids; > PUFA, total
polyunsaturated fatty acids; X EFA, total essential fatty acids; > HUFA, total highly unsaturated fatty acids; X n-3 PUFA, total -3

polyunsaturated fatty acids; X n-6 PUFA, total w-6 polyunsaturated fatty acids. #/H, hypocholesterolaemic/hypercholesterolaemic ratio; Al,

index of atherogenicity; TI, index of thrombogenicity. Values in the same row with different superscripts are significantly different (P<0.05).
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Tab. 6 The free amino acid composition and content in the edible tissue of inbred and hybrid adult male Eriocheir sinensis in
the Liaohe and Yangtze River system (wet weight)
n=3; X +SE; mg/100 g

W S R HF AR hepatopancreas PR R 48 gonadal system LA muscle

free amino acid LL YY LY LL YY LY LL YY LY
REZTR Asp 41994355  21.79+6.41  34.95+3.66  47.1246.61  49.09+9.96  40.77+7.73  9.68+0.60  8.05+0.91 7.28+0.22
R Arg 199.98+25.89 123.12+10.54 199.57+46.42 53.65£3.64  57.04+1.05  49.07+2.12 429.24+21.89 395.85+16.99 444.90+32.93

MR Ala 11121+4.68  7138+£1.35 156.17+46.72 84.18+3.16  89.20+0.39  82.538.15 306.63+12.54™ 283.38+10.23" 357.51+15.01°
AR Cys  2.924026° 148+0.16° 255037  091+0.17  0.09£0.04  0.88+033  0.82+0.13 0.8740.10  0.77+0.10
B AR Glu 77.59+948  48.95+6.15  82.53+7.72  TAT4+397  79.60+7.53  69.19+11.78  64.13+4.06  59.88+3.63  55.31+5.86
HEM Gly 57924246  3827+1.58 68441728 30.97+098  31.81£0.03  31.20+1.44 37854+4.62° 348.17+1.60° 358.04+2.19°
W His 20.78£1.75  13.12+1.15  19.64£3.39  7.63:027  7.93x0.51 = 6.89+130  24.19£2.18  21.88+1.92  21.85+1.35
iR Pro 56.83£2.19"  2.98+0.05°  6241£6.01° 51.62+137° 59.9742.54® 67.34+1.74* 16549+1.98° 164.32+2.06° 256.64+0.32°
22 AR Ser 5424089  2.85:037  443:086  1.11+0.02  1.07+0.00  0.96+0.06  3.36x0.14  252+020  3.18+0.23
fi% 2 R Tyr 50.69+4.77  33.28+347  4540+9.79  3.06£0.91°  19.26+2.08" 10.75+2.14° 31.57+3.85" 29.06+2.93*° 17.24+2.14°

SEALER e 323243.97  20.98+1.48 26224732 8.49+0.25 8.72+0.37 7.9242.33 12.77£1.98  11.30+1.77 9.28+1.81
SRR Leut 73.03£8.93  46.87+6.33  62.15£14.45 11.85£0.10  12.40+0.32 9.134+2.68 20.08+2.98  18.35+£2.60  18.10+3.13
#A R Lys* 90.76+£6.68  58.62+4.75  87.75+23.72 16.77£0.33  16.93£0.46  13.90+3.95 4120490 37.64£538  34.61+4.84
HREM Met*  20.56£0.86  13.37+0.52  19.24+3.84 6.72+0.99 6.82+0.53 3.65+1.05 2743£2.69  24.65£245  17.10+4.53
FKINETR Phe*  5336+4.94  32.04+326  4229+10.57 1201035  12.18+0.44 8.60+1.67 1649136  14.26+1.10  13.31+2.46
ISR Thr* 46.1943.31  29.36+2.16  43.36+8.92  10.61+0.83  11.71£0.37  10.86+1.23  23.60+2.73  21.55£2.07  29.84+4.27
B 5 R Val* 45844445  29.55£3.30 38.88+11.25 10.43+0.69  10.93+0.32 8.68+1.89 28.5443.57  25.26+3.54  23.87+5.13

DN
EFIJA{AFE@‘ HRLY 362.06+33.13 230.78+21.81 319.89+80.08 76.89+3.05 79.70+0.52  62.74+14.81 170.12+£20.20 153.01£18.91 146.09+26.16

24 Vi A FL iR
F\_AT@%EMZ 987.40+88.85 588.00+50.23 995.99+214.99 431.88+0.58 474.77+17.28 422.33+51.60 1583.77+62.95 1467.00+51.96 1668.81+£16.29

It PETFAA

TE: LL, L9 [ s A8 YY, KUL A S PR EIE; LY, i Q< RIS s 2 8, AR d AR, FATEE bisth &
ANIR)FHEFR R 24 5 8 3 (P<0.05).

Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred Eriocheir sinensis; LY, LiaoheQ xYangtzed hybrid Eriocheir sinensis; A,
essential amino acid. Values in the same row with different superscripts are significantly different (P<0.05).

RT TASKIKRFEFEEEXTSXATHEEERRNATRARA TS SERE SE 2 KEEE(TAV)LLE

Tab.7 The free amino acid threshold and taste activity value (TAV) in edible tissue of inbred and hybrid adult male
Eriocheir sinensis in the Liaohe and Yangtze River system

36.66+0.06" 39.22+0.36" 31.87+1.16" 17.80+0.68  16.81£0.72  14.65x1.72  10.7120.85  10.40+0.92 8.74+1.48

n=3; X +SE
£ P e 2 2 .
S JHF I P i 3 56 LA B -
hepatopancreas gonadal system muscle (mg/100 mL)

free amino acid flavor characteristic

LL YY LY LL  YY LY LL YY Ly threshold

REER Asp 042 022 035 047 049 041 0.10 0.08 0.07 100 ff (+) umami (+)

H AR Glu 259 1.63 275 249 265 231 214 200 1.84 30 fif (+) umami (+)
BEEREIERR YTUV 301 1.85 3.0 296 3.14 271 223 208 1.92

WA Ala 185 119 260 1.40 149 138 511 472 596 60 #lf(+) sweetness (+)

H# 2 Gly 045 029 053 024 024 024 291 268 275 130 it (+) sweetness (+)

2R Ser 0.04 0.02 003 0.01 0.01 001 002 002 0.02 150 Eif(+) sweetness (+)

774 Thr 0.18 0.11 0.17 004 0.05 0.04 009 008 0.11 260 fif(+) sweetness (+)

2% Pro 0.19 0.01 021 017 020 022 0.55 055 0.86 300 /5 (+) sweetness/bitterness (+)

(%4 to be continued)
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(8% 7 Tab. 7 continued)

[V, JH I A L E ML KL/ e
w?kﬁﬁkitﬁ& hepatopancreas gonadal system muscle (mg/100 mL) = RFFE o
free amino acid flavor characteristic
LL  YY LY LL  YY LY LL Yy Ly threshold
TR Arg 400 246 399 1.07 1.14 098 8.58 7.92 8.90 50 Fit/5(+) sweetness/bitterness (+)
REHRERR S TSV 6.70 4.09 7.53 293 3.12 2.87 17.27 1597 18.60
i 22 Lys .82  1.17 1.75 034 034 028 082 0.75 0.69 50 it/ (-) sweetness/bitterness (-)
IR Val .15 074 097 026 027 022 071 0.63 0.60 40 it/ (-) sweetness/bitterness (-)
B R Met 0.69 045 064 022 023 012 091 0.82 0.57 30 TR/ (-)
bitterness/sweetness/sulphur (-)

244 His 1.04 066 098 038 040 034 121 1.09 1.09 20 77 (-) bitterness (-)
IR 1le 036 023 029 009 0.10 0.09 0.14 0.13 0.10 90 17 (-) bitterness (-)
SEEIR Leu 038 025 033 006 0.07 0.05 0.11 0.10 0.10 190 7 (-) bitterness (-)
KINER Phe 059 036 047 013 0.14 0.10 0.18 0.16 0.15 90 ¥ (-) bitterness (-)
EWEWEIER YTBV 602 385 544 149 153 119 409 3.68 3.30

T LL, I A 28RS YY, RIT A S ARSUREE LY, 1110 QxRIT AR RSB AL+ R Rt i 32

STUV, EEEREILRR; YTSV, HETREILRR; YTBY, Bk &L,
Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred Eriocheir sinensis; LY, LiaoheQ xYangtzed hybrid Eriocheir sinensis; +
means pleasant taste; — means unpleasant taste. ) TUV, total umami values; > TSV, total sweetness values; > TBV, total bitterness values.

27 BEEELERTEESERER

10 BARNFEMR 4T Pb MR Hg A HE 4
B SR TRER, YY 8 Cd o & &K
T HAPIH(P<0.05), LL B4 Cr iR SR &=
THARPIH(P<0.05); HEM ARG, AN
5 Pb. 7k Hg il Cd o E S =ML TRIE IR, #%
Cr TR RN TEY P RYIRE, Hh#
P22 5(P>0.05); WLAIHY, #f Pb. ok Hg Fl4& Cd
TLESHINTRHE, & crtXs®88RTey
HiG g B, HOJG B PE22 5 (P>0.05).

3 itig
3.1 S EXRMEFHELE

JHFIR A P B AR PR 2 e 1) — K] 4l 2,
= TR T e 2 R0 AT B0 g g
R MY . RS £ HST FPERRFE %L GSI
BRI PR AT £ R R AR (A
S, Y'Y MR AE SE b SR (] 4 A 2 s BT
PR i R AR, T RE R T X PR A AN
U R B AR SRy, DTS e g AR 11
O, AR EW, KITHZE YY ) GSI i K
T H 58 LL AL @ x KT 3458 LY (P<0.05),
DB YT K 28 1) 88 A FE b 2 58 M R % B e

“RIRIRIE AR

R YY WA R R R A, ek T
SR, T T A 2 T R A A A e B
JHF JB R 722 T el o SR A T B L BRI
HEMBEZREEMERLT, FH YY B
MRk ESE, W LL M LY A9 HSI fil GSI TG i 2%
PE2£5(P>0.05), [T =FP4l &8 CF o &1
25(P>0.05), H5LEREMMEP LY B9 MY
M TEY BEET LL M YY(P<0.05), B8] LY %t
SE b 37 5 3 B TR Al M, T S A
32 BELE
NI E E BT Mm%, 8% V)5
M JB51 75 P 9 2 i SR P4, P4 T S R R R
H L RS LT, A o T b
TEAN T 8 € 36 0 0, S b PR BT I R 21 21 21 8 (L
/N 1R Wi ] B VA DY), AR g A
YY LY (kM P o™ 5355 T LL(P<0.05), LY
IFIERR Y b7 35 8 T H AW 41(P<0.05), LY 3k
Jitg FF R g i 1 SO X7 2 R S v 1) £ B
UL LY # 3k i FF R e €20 8 it S5 ARG 5 o
Sk By FR R R AR v 28 8 | 3 A AL RN i )
500 25 ) 0o 7 A 4 (R PO R e N R
HA YRR tife, Aeus B4 m k= sy
(A K PERE . ETEERE . BUEOE RE 1 R R E7,

= 2A
2
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Tab. 10 The edible tissue heavy metal element comparison of inbred and hybrid adult male Eriocheir sinensis in the
Liaohe and Yangtze River system (wet weight)

n=3; x £ SE; mg/kg

JIF it hepatopancreas MR R 5t gonadal system WL muscle £ s

ELEEILE YIfR & GB

heavy metal 2762'2022

element LL YY LY LL YY LY LL YY LY toxic heavy

metal limit

in food

4t Pb ND ND ND ND ND ND ND ND ND 0.5
7K Hg ND ND ND ND ND ND ND ND ND 0.5
i Cd 0.18+0.03* 0.01£0.00° 0.17+0.01° ND ND ND ND ND ND 0.5
# Cr 0.27+0.07* 0.05+£0.00° 0.07+0.02° 0.09+0.01 0.03+0.01 0.03:0.00 0.06+0.01 0.04+0.02 0.08+0.02 2.0

TE: LL, il [ 3R g 28, YY, KL A SR, Ly, O QxRILI A s h AR g2, ND R TR IR, AT 4l _Evnrh

T A AR RN 2 5 8 3 (P<0.05).

Note: LL, Liaohe inbred Eriocheir sinensis; YY, Yangtze inbred Eriocheir sinensis; LY, Liaohe @xYangtze & hybrid Eriocheir sinensis; ND
represents below the detection limit value. Values in the same row with different superscripts are significantly different (P<0.05).

LY [%3k B FEOROBF e AR b B2 8 P RS
TFHAWA, W LY BAEHRRHE N RE
T A
33 EHEFRILEE

W R A SV R & ZRE IR, K
A Z AL, JETEA T 8 5 5 0 R bR
T ARBrgrFe M, =4y il fr A gl
HUE I7 B2 2 5 E P i St 25 SR A
BR Y'Y JFBRAR I LR & Bk Ah, HaR A —30,
YY WK oy i o 2w T AR AL(P<0.05), HIH
JHF TR i vh B S i R T AR R 4 (P<0.05),
AIREE YY PR TIRER S 5 IR A, M i
JE R IE 5 Dihe, SBOKS MR R, tS
SR 3 HL T SR A X IV . LY PEAR R G
WLPA R AR 1 i o 3 e TR I 4.(P<0.05), Uik
W LY A& EABUE SR, LL EF AR
FUAILA A B B 7 & 3 T AR I 4 (P<0.05),
UL LL AR S AR E SR E; YY TR BRI
PERR 2R 56 B K 43 it B 2 v T HAR I 4.(P<0.05),
U YY M SR E T s . TR LUK
b ek, IFBRRTRRIRE R EE, HRAS
MWLA P EAFERER, SOEmE %Y,
3.4 ERBRARKES=IEE

JO P T L A 5 e S ] 4 5 R A T T
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i (0, A TS W DHA I EPA X0y il
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(34.23+0.68)% . (8.16+0.43)% F1(35.05+0.45)% 5
Chen %71 Zhang %P 1 B g5z 45
b, YY () X PUFA &t il ik, XAl fgS A
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BRSO REARl . 4] i 2 EPA
M DHA )55 H BREMIR s g AT L,
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WA FECREE R Arg. NEBR Ala, HE&ER
Gly I Z R Pro, X5 OV AR & — gy t04e-47)
AN AE B P AEAE SRV 22 5 LL IR FLIA
()X EFAA & T HAMWLL, LY IFBARALA 1
Y FAA B & FHAMA, Ui LL 1LY &%
o b R R b A RS R A
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Comparison of the quality and toxic heavy metal content of male
Chinese mitten crab from three crossbred cultured in cold regions

SU Junjie"?, WANG Shihui"*", ZHAO Zhigang"*, LUO Liang"*, ZHANG Rui'"*, GUO Kun"*, ZHANG Shugi'**

1. Key Open Laboratory of Cold Water Fish Germplasm Resources and Breeding of Heilongjiang Province, Heilongjiang
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;

2. College of Food Science and Engineering, Dalian Ocean University, Dalian 116023, China;

3. Engineering Technology Research Center of Saline-alkaline Water Fisheries, Chinese Academy of Fishery Sciences,
Harbin 150070, China

Abstract: To screen suitable germplasm of Chinese mitten crab (Eriocheir sinensis) for cold region aquaculture
and evaluate their quality characteristics, this study conducted a 5-month cultivation experiment on three crossbred
juvenile crab groups [Liaohe inbred (LL), Yangtze inbred (YY), and Liaohe @ x Yangtze & hybrid (LY)]. Adult
male crabs were collected to compare the edible yield, condition factor, coloration, proximate composition, fatty
acid profiles, free amino acid compositions, mineral element contents, and toxic heavy metal elements. The results
demonstrated that LY exhibited significantly higher meat yield (MY and total edible yield (TEY) compared to the
other groups (P<0.05). The condition factor (CF) of the males did not significantly differ among these three groups
(P>0.05). YY and LY showed significantly higher carapace redness (a*) and hepatopancreas lightness (L*) than
LL (P<0.05), while LY displayed significantly higher hepatopancreas yellowness (b*) (P<0.05). LY contained
significantly higher crude protein content in both the gonadal system and muscle tissues (P<0.05). The
hepatopancreas of LY contained higher X PUFA, Y EFA, n-3/n-6 PUFA, and DHA/EPA values compared with
those of the other two groups. The gonadal system of LY showed significantly higher proline (Pro) content
(P<0.05), while the muscle contained significantly higher alanine (Ala) and Pro (P<0.05). LY demonstrated
relatively lower total bitter-taste amino acids (X TBV) in both tissues. LY exhibited significantly higher total

mineral elements (X TME) in gonads and muscle (P<0.05), with notably elevated iron (Fe) and zinc (Zn)

concentrations (P<0.05). All groups showed toxic heavy metal contents far below the national food safety limits.
Although LL demonstrated a higher hepatosomatic index (HSI) and gonadosomatic index (GSI), superior total
lipid content, and Y EFAA in hepatopancreas and muscle and YY showed a significantly higher ash content in the

hepatopancreas and gonads (P<0.05), LY exhibited predominant advantages in most evaluation metrics, e.g.,
higher MY, TEY, carapace a*, hepatopancreas L*, contents of crude protein in the gonadal system and muscle,
contents of Y PUFA, Y EFA, n-3/n-6 PUFA, and DHA/EPA in the hepatopancreas, content of Pro in the gonadal

system, contents of Ala and Pro in the muscle, Y TME in the gonadal system and muscle, and contents of Fe and
Zn in the edible tissues. The hybrid LY displayed superior edibility and nutritional value, demonstrating optimal
comprehensive characteristics for cold-region aquaculture.

Key words: Eriocheir sinensis; cold region; nutritional quality; heavy metal
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