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fesm o LSS Sl M 20 B P I TR 4
X HE i TR Rl TR . SERT I o
Y A VT A V] 8 R AR 11 i 2 VLU
TIVTEBMERR & B B I AR B, B4 3—4 A 7E
FVT T 2% B 5 AR 0 19 7 B 37 v A R g i A
BRI AR S WA TN T . Wi,
A B A ] B R TR o AR, SR IR R B AR
i (A A2 T B ) 4 3] S T R 7 B 37 v
REZEN W E NI OF L N R S s A P e N O BT S
BRAEEL PERR S EL BRI R AL, X T
P A ] S 1 R v 0 U B SR AR O B B R T S
JEREFRMLREA —ERFNE. 25 A1k,
R A DR TS A S 8 3 i o T MR L
BRFE BN E T H R HIE . S8 Tk, A
HEHE TR ILK R B AR K 2 RK B 1
JH TR TS BRI R 6 5, I — 20 e LA T
JH TR AL A8 S B 75 B AR T IR AL %, B 7R
HHE— 5 T A Y S A T G A6 A 309 A R A
A B WAL R IR TR
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1.1 SCI8 F#EEmnfE L)

2015 4F 11 87T 730 8L B 3 i 4 V0 T 3
(32. 11°N, 119.27°E) ffi 55 K i e A I /K vh 1)
B A AT R VIR T DX 2 SR K R ) T (O
HAEENEE ) T 2016 4F 4 H W) A 5% W18 A
T P B 37 (31. 62°N, 121.40°E) , fir A S5 5
FHRE 257 by 22 b e R R P88 O3 i/ N RV 44 ) 47 455
M5, RIK AR FE R O, T 11 DX el K i 66 B A
15, BEALE I 4 5T 8 42 30 1) R 7K 0T 288 5 2 Jal K
T BEMERERS 10 HUF 5 2L 525, TR 7K T 48 M A
AT AR 43 5 R (109. 02+ 1.45) g Al
(135.06 =+ 2.43)g,>F Rk in] 8 e kA 1A 1) 734
Bk 4> R (112,49 +2.83) g 1 (133.55 +
3.11) g, FrA SEI6 NS IR G2 i 2 Ve R
Y E R EEE R EA T IREEEN. M
T T R R WK Sy e, BT ROF
(JY1002, Fiiifita e A R R R0 =
0.01 g) Mt fA BT &L, IR A EAR R R (M150, 1
MkE e R MEREE =0. 02 mm) i F HH 7K
I SETE o TR BT A A A, B 4 30 T

AP i 0T o o AR R, T IR OB BRI 45 4L
HSL) 1 1 B 45 %
( gonadosomatic index, GSI) , Y] K44 28 ¥4 4 Ak
PRI KR R WL, B 5 4 I 7 i A
WLARESARAE T —40 CukA, T )5 2200 8 77 1
A¥IN5E . HSI AN GSI AiHEE AT
L (%) = 100% x W,/ W (1)
Is(% ) = 100% xW./W (2)

P Ly PRI B 1o IPERRAG R Wy ST
BRI, g5 W VERRBURE g5 WONIARTHE .
1.2 ZRsFRE BRI E

2% FOLCH 48 1y 053, R VOSA) : V
(H) =2: 1 F iR S IBORE it b SR O I L 5
fiko AR MORRISON 45 1 Jy ik, 5% I 14% (1)
AT RSO LA B SR RE AT R 1E
RhFE SR 5 R A Agilent 7890B-5977A A< 4 £, 1i%-
Jig ik AL ( GC-MS) HEAT NR Wi R o3 Ao (1A
A Omegawax 320 B F: (30 m x 0. 25 mm x
0.25 wm; Supelco, Billefonte, PA, USA) ,#FFE 1
M 240 °C, Hi By A o 245 °C o THER
¥ 40 C L 10 °C/min HRTFZE 170 C 15
LL2 °C/min 32T} E 220 °C 38 1 min, )5 LA
2 °C/min HE T} % 230 °C 38 5 min, BIEIS
PR TR A ) WA P TR X6 A ot A S T PR 14T 2 1, RS
SR PG TR A — A 2 0] R I IR A 7 AH N o £
1.3 HiEHH

K FH SPSS 20. 0 A0 Bt it AT ge it o0
s LSFIIME + FRifE iR (Mean = SE) FoR . R
Levene 254777 22 5 VEAS S0, 2180080 AN 1l /2 55 1k
T3 ZEWERE 1 53 b B HE AT BOIE X 8 O A Ak
i, FAAth ST AEAS ¢ #6756 (independent samples ¢-test )
BT WS, P <0.05 Ry 2255 %, P <0.01
HEFRE

( hepatosomatic index,

2 4k
2.1 BAERKIRKSERKUTBALRZEFNR
IE&ERLE

By A VLR 7K 5 2 8K ] B 1) 4 40 3 K0R
SRS 1o W MEMRTT S, 1R K 4 1) 8 f) T
PR ORI R i A g 55 2 49 8 2 g T 2R ek
ZL(P < 0.05) ,{H P v 2 8 ) 44 415 BRI UL Y
SRR ENZES (P> 0.05) . XFHEA
T, PEAR S SO AT R BB IR 5 B X TR R K 2 85
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236 oWl ¥ K ¥ ¥ R 29 %
F (P < 0.05), P& R BRI R LN S ISR ILEEEER (P> 0.05),
F1 FERKIRKSFERKTEARRZPMEBESENLER(%ERE)
Tab.1 Tissue indices and total lipid content of wild E. sinensis between freshwater
and brackish water in the Yangtze River( % wet mass) n=10
WiH e Male HEfA Female
Ttems RIKH FWG LRk BWG WKL FWG kK4l BWG
i iR 45 % HSI 7.82+0.33" 4.73 £0.98 6.82 +0.46 6.00 +0.22
PR S % GSI 3.20+0.17 2.88 +0.72 9.14£0.30" 6.75 +0.32
JHF R S g HTL 36.95+2.11** 17.42 +4.26 46.80 +3.14* 33.10 £1.69
LA Bg MTL 1.00 £0.04 1.04 £0.09 1.06 +£0.03 1.33 +0.13
T+ FREFEE(P<0.05), + + FKREFMEE(P<0.01)
Notes; * indicates significant difference (P <0.05); * = indicates very significant difference (P <0.01)

2.2 BFAKIRKSEFRBKAEEHBRIEN
Z R

B AR VTR 7K 5 2 ORI 8 T B 1Y) B
B IR 2. P JROK 2H MERE I b i €6
0.C18.0 #1521 F1 g Bl BR (total saturated fatty
acids, Y SFA) & W& 5 TIRAKA (P <0.05);
2 JRK 2H ME B T IR b Y €172 17 1 C18 ;17
R (P <0.05) , {H P 2H 8] 50 AS 1 F S 7
fi# (total monounsaturated fatty acids, Y MUFA) &
IR ETEZ 5 (P >0.05) 5 3R K 4T e b
C18:2n6, C18:3n3 Fl i n-6 2 A Fl g iy IR
Y n-6
PUFA) & 3 i TR UK 4L (P <0.05) , 1M
C20:5n3 ,C22:5n3 2 n-3 Z A1 F105 i g ( total
n-3 polyunsaturated fatty acids, Y n-3 PUFA) fll{
W Z A MR IR W5 BR( total
polyunsaturated fatty acids, Y, LC-PUFA) & & M
Y n-3 PUFA/ ¥ n-6PUFA FUAE A 7E 2 Jali K 4158 5
(P<0.05) , X MEET & , ¥R 7K ZH R0 JK 20 1T
JERR R X SFA TR EEER (P >0.05);
TRAK L IR P i €20 1n9 &5 &5 I 3558 T-2F i
IR, TRk 4 b C18: In7 /Y& w8 (P <
0.05) fHZMZH IRl X MUFA & 5708 E P25+

( total n-6 polyunsaturated fatty acids,

long chain
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(P>0.05);C18:2n6 ,C18:3n3 il ¥ n-6 PUFA %
HITERKH B R (P <0.05) , 2 K 2H JH i i
Hrff) €20:5n3 ,C22:5n3 ,C22:6n3 , ¥ n-3 PUFA Al
Y LC-PUFA & & &% Y n-3 PUFA/ Y n-6 PUFA fi
HEE & TIRAKL (P <0.05)

Xof T 1 UL PR R ) R T R AL BT L YR K L L
WH Y C17.0,C18.0 fi1 X SFA & & I %/ T2
JBIKAL(P <0.05) fHFIZAL [ A9 X MUFA % &G
WEMEZESF (P >0.05) ; IR/KANA 1y C18:
2n6 ,C18:3n3,C20:2n6 FlI ¥, n-6 PUFA & & g 3
BT R4 (P <0.05) , i €20:5n3 ,€22:5n3 .
Y n-3 PUFA 1 Y LC-PUFA & & J% 3 n-3 PUFA/
Yn-6 PUFA I{EIFEERUK 3w (P <0.05)
FEMERE op JROK LA ) C17:0,C18:0 A0l
Y SFAS &I E m T UK (P <0.05) ;2 5
KYLWLA S Y C16: 1n7 . C18:1n9 , C18: 1n7 Fl
> MUFA) & & B3 5 FIRAKAL (P <0.05) ;3R/K
SHMERR L % C18:3n3 . C20:2n6 , C20:4n6 Fl
S n-6 PUFA 4% 8 (P <0.05), 1fi €20:5n3 .
Y n-3PUFA il ¥ LC-PUFA % & % ¥ n-3 PUFA/
Y n-6PUFA {78 2 @K 41455 (P < 0. 05, 3%
3)a
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F2 FERKILIRKEFBUKTERZERIEHRSEMNLE( % S AEE)
Tab.2 Comparison of the fatty acid composition in the hepatopancreas of wild E. sinensis
between freshwater and brackish water in the Yangtze River ( % total fatty acids) n=>5
A iR HEFR Male HEfA Female
Faity acids RIKH FWG k4l BWG RKYL FWG 2 )FIK 4 BWG
Cl4.0 2.19 £0.20 1.91 £0.16 1.99 +0.08 2.22 +£0.12
C15:0 0.99 £0.02 1.03 £0.04 1.09 £0.06 1.00 £0.07
C16:0 12.62 £0.20 14.41 £0.55* 14.40 £0.35 15.02 £0.53
C17:0 0.76 £0.04 * * 0.59 £0.03 0.81 £0.10 0.69 +0.04
C18:0 2.71 £0.07 3.86+0.38" 3.60 £0.09 3.60 +0.13
> SFA 19.55 +0.31 21.35+0.48** 22.04 £0.34 22.76 £0.50
C16:1n7 7.17 £0.51 8.75 £0.87 8.65 £0.64 9.18 £0.42
C17:1n7 0.92 +0.06 1.41 £0.14~ 0.87 £0.05 0.95+0.04
C18:1n9 18.54 £0.35 18.94 £0.89 22.65+1.76 20.59 £1.43
C18:1n7 3.11 £0.13 4.47+£0.19" " 3.98 +0.13 4.67+0.10" "
C€20:1n9 3.93+0.22" " 0.78 +0.04 3.18£0.28 " " 1.26 £0.11
> MUFA 34.01 £0.49 34.62 £0.50 39.71 £1.89 36.97 £1.40
C18:2n6 13.03 £0.75" " 2.00 +£0.24 10.49 £0.69 " * 4.64 £0.38
C18:3n3 2.18+0.35" " 0.64 £0.04 2.71 £0.27* " 0.96 +0.09
C20:2n6 1.18 £0.11 1.37 £0.06 1.42 £0.18 1.20 £0.07
C20:4n6 2.55+0.13 2.78 +0.37 2.74 £0.42 2.48 +0.17
C20:5n3 3.68 £0.13 7.87+1.08"" 2.27 £0.38 5.08 £0.34" "
C22:5n3 0.73 £0.11 2.32£0.30" " 0.82 +0.10 2.18£0.12" "
(C22:6n3 7.57 £0.98 10.22 £1.22 2.54 £0.25 6.95+0.46" "
> PUFA 31.26 £0.82 27.74 £1.97 23.42 £0.38 23.80 £0.52
Y n-3PUFA 14.42 +0. 81 21.35+1.84** 8.77 £0.75 15.48 +0.47 "
Y n-6PUFA 16.84 +0.73 " * 6.39 £0.33 14.65 £0.48 "~ 8.33 +0.39
n-3/n-6 0.87 £0.08 3.35+0.30" " 0.61 £0.07 1.89+0.11""
> LC-PUFA 14.79 £0.97 23.49 +2.01 " " 8.80 +0.87 17.01 £0.65 " "

R EEINT 0. 5% MREWTERR ARSI ; + FR2ZERBE (P <0.05), + = F/REFMEEH (P <0.01)
Notes : The fatty acid content < 0.5% was not listed in the table.
difference (P <0.01)

# indicates significant difference (P <0.05); * = indicates very significant

R3 FAERKILRKSFREKTENABEHRERSENILER( % 2MEHE)

Tab.3 Comparison of fatty acid composition in the muscle of wild E. sinensis

between freshwater and brackish water in the Yangtze River ( % total fatty acids) n=5

e iR HEAR Male (AR Female
Fatty acids KA FWG 2EEK 4 BWG WK FWG UK BWG

C16:0 10.30 £0.39 11.76 £0.56 9.98 £0.33 12.24 +0.33 "~

C17:0 0.95+0.06 " * 0.53 +£0.07 1.03+0.10 "~ 0.52 £0.05

C18:0 6.96 +0.17" " 3.86 +0.16 6.93+0.16" " 4.00 £0.22

> SFA 18.93 +£0.48 " 16.91 £0.54 19.06 £0.18 " 17.51 £0.41
C16:1n7 2.62+0.13 4.28 +0.60 " 3.43 +0.26 4.96 +0.53 "
C17:1n7 0.79 £0.05 0.60 +£0.08 0.90 £0.07 " * 0.65+0.03
C18:1n9 14.80 £0.91 17.86 £1.34 15.39 £0.92 20.58 £0.68 " *
C18:1n7 3.94 £0.14 4.22 +£0.34 3.70 £0. 16 4.63+0.13""
C20:1n9 1.51£0.16 " 0.26 £0.03 0.92+0.07" " 0.40 £0.03

> MUFA 23.68 £1.01 27.29 £1.77 24.35+0.93 31.27 £0.93* "
C18:2n6 6.85+0.28" " 3.76 £0.42 7.34 £0.65 5.66 +0.67
C18:3n3 1.48 £0.21" 0.64 £0.20 1.62+0.05" " 0.72 £0.09
C20:2n6 1.40 £0.09 * * 0.60 +£0.03 1.63+0.22"* 0.57 £0.04
C20:4n6 5.70 £0.50 5.15+0.33 7.98£0.51"°* 4.67 +£0.27
C20:5n3 16.86 £0.40 23.00 £0.71 " " 15.18 £0.92 21.54 +£1.19*"
C22:5n3 0.46 £0.05 0.88 £0.14 = 0.83 +0.08 1.01 £0.08
C22.6n3 14.97 £0.36 15.62 £0.69 11.55 £0.57 13.04 £0.51

> PUFA 48.02 +0.81 49.75 +0.94 46.56 +0.53 47.35 +1.06
> n-3PUFA 34.06 £0.41 40.24 +1.47" " 29.61 £1.24 36.44 £1.35"
> n-6PUFA 13.96 +0.58 * * 9.51 £0.69 16.95 +0.93 "~ 10.91 +0.83
n-3/n-6 2.46 £0.09 4.29 £0.44 " " 1.78 £0.16 3.47+£0.35""
> LC-PUFA 38.29 +0.77 44.75+1.33" " 35.96 +1.19 40.39 +1.38"

TE R P ERRT 0.5% HINRITIR AT M5 « FR 2R BFH (P <0.05), * » FIRZERWEZE (P <0.01)

Notes: The fatty acid content < 0.5% was not listed in the table. # indicates significant difference (P <0.05); # = indicates very significant
difference (P <0.01)
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3.1 aEmEFEEFAAREMNEEHTL
TR — R R e s, HA R
PBiE AT RE S AR I A I 8 1T X
S A TR TR I , AT 11 X 58 LSS L O
WAL ST R AT A B T 1 R e NS
P22 B SE 4t S 3 W IR K 4L e A A BT
FEEC AL BN & Y TR UK AL, X AT g2
Ay (A iz Aok R R B b K IR U B T RE L
FFIERRAE B0 T M £ o IR K A RN 2 Jal 7K 4L fE 1A
() BT IR ARAE BT & 38 22 5%, IDE: R AR ik
SR BT VL B 1 ) 8 eI B K B C S ikl
BTN SRARECN 9. 14% ), MERAE A VL Hh BT I
iE AL B R R B T RE T RAR R R
EARSORIEAERE i, SCE R R Hh i e e e i
I G705 e A U IS 2 T B T S B
WFRERFE B 2 TR 6% ZoAi o AT T A
MRS LAH I = Fe o 32, B =g e e sh i
FEAEIE Y S DR, 7 TR M AR 55 ST I8 3 5
P SRR AR P 0 B B 5 T T B, T R A T
P H = B TR R T S B0
JK H AT A A B P AR B TR K A, 3
AR R R HEARTE B A LI e AR A i i
HORERS JEHE B MR T ks 2 1S S 30 R 48
BOR R 21K 2 (R B A5 IR K AL, 2
PRI Ay A 8 28 5 B — UCHE B, 5% — U HE DR IS 1Y
SRS BOE B E 1% ~2% 7, R T e 45 5 43 5
SRR O EIF IR S KRR SRS ol
IR EAE KT 1K 6.75% P o JCIE MERR
i NS R B INGIE RSN [l S W e =
XS PR A LA H 1 A A A B L R
A HE4ERE LA IE 1A B RE S
3.2 AEmiEdERERBRSENTL
SERTIFIE BT, KR ER 19 AR 1k 25 5% i 5
S 2L 1 s T R 4 A, W Al 2% 75 & (Scylla
serrata ) {JLPA IR R v 1) 4 B 22 10 0 IR T 1R
(LC-PUFA) Fl i n-3 Z A A1 g B B2 1Y ( 2 n-3
PUFA) &5 2 bl K (R0 5 0 T 222 F Rt 4 i
R R A AT S A AT T 8 R R EPA(C200:
5n3) #l DHA (C22:6n3) f& &8 BF5¢ & H
DHA Fl EPA AN {UZ R AERE 20 M 2549 F1 D) e 1
HENRITR , HJ& 8 R & 8 B S b g7 1
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LR ARG W R , 5™ OS2 T4 5
AR S EEER T APk ok 4
TR AT it P ) EPA  DHA 1 ¥ n-3 PUFA [
IR R TROKAL, AT REJR A P AT - (1) 11
B AR R AR F) AR A0 B AN AR A U
MR A S BE YR ) S5 A R, AL R R
EPA DHA I ¥ n-3 PUFA A%} G AR B mR = , H
FERT T 20 LA 22 B0 I s (2) K AR 3 B X
B TR R S A QAT A — RE I 2, B /K
PRER B2 $2 8, BT B IR h A9 EPA | DHA #l ¥ n-3
PUFA BEAAXTOR B R ko AL, A BT IR K 4
TR IILPY Y EPA F1 DHA ¥ 5% T2k mk 40,
1 C18 :2n6 &5 BRI B , 3 il GBS WLIA P 9 i
iR PUFA ZH JSAT 15 — 5 B AR, 2H 21
DHA 1 EPA 74y & BT, Al fig & F 8 X n-
6PUFA [0t NI, STRIDFFE RN, 8w 141
LI ) n-3 LC-PUFA | 7035 B4 F T4 i 7c
S B BRI RE S T RE A Rk 41
JFIBE R ALY H n-3 LC-PUFA 7 7335 4 1
HEFHZ—

ASHITTE L A A o] 6 T T i 2o A R IR OK
LRI K 2H ] P A R T IR i i R i
SRR, AT LAt — A5 W S8 T 87 A ] 8 1 o
T AL A A 25 A P B ML B 3 2 5 B (H
I I AN T AE T X S AR ) B JSUR, F — 2
FemT BN N R AN Z R S, i — 2P R
T BRI K AR B2 0 S E 7 B 45 AT 28 0 i
R TCF QI PR R M), DT S A J] 8 g 0 i o 7 o
PGS A B B AR IR, RSl 8 3 T 1 iy
PR G

SE K
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Changes of tissue indices and lipid composition of wild adult Chinese mitten
crab ( Eriocheir sinensis) during catadromous migration

FENG Qiangmei'*” | LONG Xiaowen'?”, JIANG Xiaodong' >, CHENG Yongxu'**, WU Xugan'’**

(1. Centre for Research on Environmental Ecology and Fish Nutrition, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Minisiry of Agriculture and
Rural Affairs, Shanghai Ocean University, Shanghai ~ 201306, China; 3. Shanghai Engineering Research Center of

Aquaculture, Shanghai Ocean University, Shanghai 201306, China;4. National Demonstration Centre for Experimental
Fisheries Science Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract: The study was conducted to compare hepatosomatic index ( HSI) , gonadosomatic index ( GSI) in
wild adult Chinese mitten crab ( Eriocheir sinensis) during their catadromous migration, which were sampled
from freshwater region near Zhenjiang city ( defined as freshwater group) and brackish water area near
Chongming Island in the estuary of Yangtze River( defined as brackish water group). After the dissection and
biochemical analysis, total lipids and fatty acid composition in the hepatopancreas and muscle were further
compared between the two groups. The results showed that; (1) The HSI of the males and the GSI of the
females in the freshwater group were significantly higher than those of the corresponding brackish water group
(P < 0.05); despite of males or females, the freshwater group had the significantly higher total lipids in the
hepatopancreas than the brackish water group (P < 0.05), and there was no significant difference in total
lipids in the muscle between the two groups (P > 0.05); (2) As for the hepatopancreatic fatty acid
compositions, both male and female crabs from the freshwater group had the significantly higher levels of C20 .
In9, C18:2n6 and C18:3n3, but the lower percentages of C18:1n7, C20;5n3 and C22;5n3 in the
hepatopancreas than the brackish water group, which resulted in the fact that the freshwater group had the
significantly lower levels of total n-3 polyunsaturated fatty acids ( Y, n-3 PUFA) and the ratio of X n-3 PUFA/
total n-6 polyunsaturated fatty acids ( Y,n-6 PUFA) , but the higher > n-6 PUFA levels in the hepatopancreas
than the brackish water group (P < 0.05); (3) As for the fatty acid compositions in the muscle, the males
from freshwater group had significantly higher levels of C17.0, C18:0, C20:1n9, C18:2n6, C18:3n3 and
C20:2n6, but lower percentages of C16:1n7, C20:5n3 and C22:5n3 than that of the brackish water group;
thus the males from brackish water group had higher percentages of Y, n-3 PUFA and the ratio of Y, n-3
PUFA/ Y n-6 PUFA than males from freshwater group (P < 0.05) ; The changing patterns of female fatty acid
profiles in the two groups were consistent with those in the males, but the levels of C17;1n7 and C20 ;416 in
female muscle of the freshwater group were significantly higher than those of brackish water group (P <
0.05). In conclusion, when the wild adult E. sinensis migrated from freshwater area to the brackish water
area in the estuary of Yangtze River, the significant decreases were found in HSI and total lipids in the
hepatopancreas, but the crabs sampled from brackish water generally had the higher percentage of the total n-
3-long chain PUFA ( ¥, n-3-LC-PUFA, =C20:2n) in the hepatopancreas and muscles than the freshwater
group.

Key words: Eriocheir sinensis; Yangtze River wild adult crab; catadromous migration; lipid composition

hepatosomatic index; gonadosomatic index
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