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Fig.1 Sketch of sampling stations of the crabs
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RFR LR 0. 9% A FRER K, VK 551 S AT
HLFE 3 500 v/min 2J3¢ 30 s, 53 4A 4 °C .5 500
r/min B0 12 min, B R VER BRI T 16 g
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2 giR50H

2.1 ERMIE

2014 AEIHHA P, 72 2% W7 T 26 B AL R R AR A
261 H HrpobERg 127 HOMERE 134 H(K 1), #
T TE AR R Sl 44. 46 ~ 96. 06 mm, ¥ {H K
(64.28 +9.45) mm;5¢ 5281 A 39.91 ~82. 56
mm, ${H K (60. 13 £ 8. 80) mm; A& &A% g &

21.35 ~43.83 mm, H{EH K (31.77 +4.78) mm;
RS IR R 34.9 ~312.9 o, H{H K (131.65
57.79) g(3R2) . 43 A% ME Ml 72 8 AL oL i
AT AT, 45 5 7R P46 A 22 3 38 1Y) 6 pR A
KER(HE 2, B 3), MEEMIEIR RNy =
0.000 8x>®° R* =0.951 2; M i Wi 45 45 ¢ 2 =X
J5y =0.000 45”7 R* = 0.960 1,

R1 HARFRRE
Tab.1 Source of the experimental samples
Wrm IR gl ik [Zp AL HHL [ipiii Ko =87
Section  Angqing Tongling Dangtu Nanjing Zhenjiang Jingjiang Nantong Yangtze River Estuary Total
? 16 15 18 14 19 16 19 127
é 16 16 16 16 17 18 19 134
At 32 31 34 30 36 34 38 261
400 2.2 MERREHANITERBRIEH
350 ) SRR 44 T TR A 6 FE R B GST) 2
y=0. X . y
2 300 R ,l Gk 0.71 ~10. 84, 35{E K 4. 94 +2.59 ; Horjr ifi &
% . S SN N
5 250 o PERRSE BOAZ 06 0 1. 37 ~ 10. 84, ¥{H 4 6. 71 +
ﬁ 200 . . 2. 08 ; HEAEVE 0 B i o 0. 71 ~ 9. 15, B{E A
B 3.27 £ 179 (1 4) o 45 Wy i FEAS (19 T R iR 45 2K
¥ (HSI) 255 4 2. 46 ~20. 04, B{H K 7.92 +1.89
100 . , ¥ —
FCrP MR T RV 5 RO I 2. 96 ~ 1378 M H
» ‘ Hy8.25 & 1. 2 e M JFF ML 445 K45 0y 2. 46 ~
0
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Fig.2 The relationship between shell width
and weight of the female crabs
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Fig.3 The relationship between shell width
and weight of the male crabs
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Tab.2 The biological characteristics of the crabs
Fo %5/ mm FoE/mm
B Shell width Shell height
Section e &9F
=] =]
Combined ? 5 Combined ? 8
PR Anqging 69.37 £8.77 71.08 +£7.48 68.04 £9.65 66.21 £8.39 68.51 £6.86 64.41 £9.21
4% Tongling 64.86 +11.04 62.75 +£7.85 65.86 +12.35 61.81 +10.30 60.93 £7.41 62.22 +11.60
2474 Dangtu 71.99 +8.83 72.81 +4.89 70.56 +13.63 67.94 £8.02 69.22 +4.13 65.68 +12.33
i it Nanjing 66.19 £11.95 66.45 £10.02 65.99 £13.90 62.01 £10.82 63.10 £8.50 61.20 £12.81
$HYT. Zhenjiang 63.59 +£10.05 65.57 £11.22 60.90 £7.63 58.87 £8.03 60.63 £8.53 56.46 £6.75
YEYT. Jingjiang 60.90 +7.85 60.42 +6.77 61.35 £8.82 56.70 £7.69 56.79 £6.79 56.61 £8.55
T i# Nantong 59.32 £5.45 58.01 £4.24 60.19 £6.15 55.67 £5.27 54.69 £3.98 56.31 £6.07
KiLH
Yangtze River 63.79 £6.48 61.03 £6.85 66.56 +4.87 58.40 £5.59 56.82 +6.41 59.98 +4.27
Estuary
J3 total 64.28 +9.45 64.53 £9.14 64.05 £9.76 60.13 +8.80 60.79 +£8.31 59.51+£9.23
A5/ mm Wi/ g
W Body thickness Body weight
Section &3F &5
=} =}
Combined ¢ 6 Combined ? g
22K Anging 34.88 £4.85 37.2+£3.96 33.08 £4.81 160.12 +55.72 159.12 +46.04 160. 89 +63.56
Hil[3F Tongling 32.45 +£5.33 32.70 £4.30 32.33 £5.87 141.94 +75.43 115.30 £42.95 154.47 +84.89
247 Dangtu 35.88 £4.43 36.95+£2.70 34.02 £6.24 183.55 +61.77 176.54 +30.88 195.81 £96.98
4 5t Nanjing 33.22 £6.00 34.94 £4.97 31.92£6.70 137.08 +67.31 128.72 £52.76 143.35 £79.50
4HYT. Zhenjiang 30.59 +4.42 32.00 £4.75 28.67 £3.10 123.41 +55.19 132.61 +64.59 110.87 +36.75
YT Jingjiang 29.91 £4.00 30.25 £3.72 29.6 +4.27 112.77 +46.91 101.41 +£34.82 123.47 +54.33
[ 1# Nantong 30.08 £3.54 29.82 £4.00 30.24 £3.38 99.91 £32.94 87.83 £17.72 107.96 +38.69
KL
Yangtze River 31.43 £3.16 31.17 £3.72 31.70 £2.60 129.10 +37.95 109.87 +£36.45 148.32 +29.35
Estuary
B3t total 31.77 £4.78 32.62 £4.73 30.96 £4.71 131.65 +57.79 125.73 £51.52 137.26 +62.83
25.00[ oMt Female alft Male 4 0.03 ~5.45 U/mg prot, ¥J{H (0. 80 +0. 67)
"""" £2fk (M Female)—— 244k (B Male) U/mg prot; HEREARH A 0. 02 ~4.84 U/mg prot, )
20. 00 . . .
g {H7(0.88 +0.62) U/mg prot (K 6), B L,
ﬁ 15. 00 10,048 8x+5.104 0 MEREWE T HERE . DRI IE R, 22 04 B 18 O
L ] —\U. .
% T P dpe o, TRV 0 B e, A 3 & R i
10. 00 N ) s S
S ’. 0 1T DT e 3 0 5 P31 22 S ok o, BRI
R E> — T fir M=oy v
o B0 025 215,087 2 B R R, (LI ST 4 98
's SRV , T Ry T 1 DU A A g B A e e B
0 T 43 =y 7
0 50 100 150 ijb&jt& jjo
B
5.3 /mn Shell width 2.3.2 JRsHE
‘ ) BTG EL J 50 4 0. 28 ~ 1. 13 U/g prot,
B5 PEegEgmREnTaas . e
. HI{E M (0. 68 0. 14) U/g prot, M 25 i Ky
Fig.5 Tendency of crabs HSI .
0.28 ~1.13 U/g prot, ¥J{H }(0.69 +0.14) U/g
prot ; HESE AR MiE >k 0. 40 ~ 1. 03 U/g prot, HJ{H N
2.3 HLEREM (0.67 £0.13) U/g prot, %3 [H] |, b HEREH LI
2.3.1 ek VL TR AT Mg R, 0 9l A (0.82 0. 11) U/g

TERY B LGS ) A2 @ O 0. 02 ~ 5,45 U/mg
prot, ¥J{E 4 (0.84 £0.76) U/mg prot, &AL lig

prot F1(0.73 £0.13) U/g prot, H ¥ LI 5 Be B
K, 53507 (0.57 £0.09) U/g prot #1(0.51 =
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0.07) U/g prot, { b2 Fiif, R A SEREE T+
R TE e mt B RR AR 5, 5 S Wi 2 PR 4
T T) s W R A 7 e T 1 2
FARE, B E AR BRIL T 58 2 —2
2.3.3  JREHN

JER 2 11 it L TG A8 i Dy 117,21 ~ 78 897. 26
U/mg prot, ¥ k(10 947. 64 +12 663.57) U/mg
prot, WEEEASIE A 117.91 ~71 317.81 U/mg prot,
MEH(9 986.27 £9 186.23) U/mg prot; HEEEAR
@A 117. 21 ~ 78 897. 26 U/mg prot, ¥ {f H
(11 858.80 +14 803.61) U/mg prot (K 8), M
23 B ER T, ME AR A2 T B it v A e v T A
DA g B de e, T S AR VL H Bl IR, BT
T B A T~ - T -6 1 A2 A 4, e A 1) 7
LN RPN
2.3.4 YR

PYER W TG 12 0. 74 ~2.59 U/g
prot, BJ{H M (1.32 £0.27) U/g prot, W77 i
$70.74 ~1.92 U/g prot, ¥J{EH A (1.33 £0.25)
U/g prot; HEREATIIE A7 0. 83 ~2.59 U/g prot, ¥ {H
HA(1.32£0.29) U/g prot( 1 9) , M HEME £ 4
RGN 2R AR E ., WAL b, AT
YRR ERG M LA R VL B, SR e
BOAR; SUMERR T 5, TG 14 3R 90 Ry - T i) 78
A3, i 8% Il 1 1 U 2 g sl 1 2 Ak, IR E B
A
2.3.5  Geitordr

T K DRI TE MR O PR 2R 5 4 el 1 TS
A3 B BEAT XK 2 J7 224387 ( double factor variance
analysis) o 2553 BT, A [w] 07 10T M 88 3 G
I 17 T R Tl AR 2T 4 2R TS 34 2% S A I
(P <0.01) ;M e 2 ] 4 Fh i AL G PEAR AR I
NERARNEBE(P>0.05,P 4350 0.538.0.119
0.564 F1 0.297 ) 5 /A [] W i 1 ME Ik 22 5 1) 52 HL 52
M) X 2 24 2% ol 0 1 5 T . 2 (P < 0. 01) 7y %o
1 3 FhEETE PR R AN 2 (P >0.05, P 4351
0.214.0.537 F10.067) , GilERFEW, AW
TE ) K 8 B T G Ay il O U G L TR 1 T A 2T
AEZR BTG PEAF AN 0 2% 5, T ME L MR 2 ] 4
T A TG P 2 S 0 I 2, W TR0 RN P 9 58
S SN £ 4 R WS VR A RE R, 25 [R] 26 5502 1
it 1% 2 2 S R (2 3) 6
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3.1 HfefE R AR RRNE TS
fiE

A B I s Hh AR 2R R A T SR Y SRR
B S0 S T B I VA S N R T/ S e
HE G A TR R W S oA, T 2
P 2 AR Vb T XTI 20 42 90 4EAX
VUG, B VL0 BB AR PR B8 B OB, iz K
W BT, VL U TR M O AR
YL RETE R M Y L [ 2004 4R TT B, K
VLR WEW A — T RS T B T KRB Y o A2 gl
TEITETORIE ), 2 2007 4F 114 2 Z4F 1y 8 T
G

FEILEEE |, rh A S B R T AR A%
FTIRNKUR > LR > Wk > > KILH >
VL > S5 VL > gl 2 BORT T FAR B R, KL
FIUR 2, VT AR I AR A X /N e R R a2
T AR5 (YRIF T 45 08 SR | R R
PRHMEFES W i L2 A L2 TEL TRME
P, FRIARNATIAREC TC A FH B rh AR g
FRIEHEARTLIE) | M R 73 IR F 125 ¢ F1 150 ¢
R R KT PR B L B A VT 1 B A2 4
IR T FNASFEA LA 53901 64.18% \31. 58% Fil
40.00% o [R)FER F AT 011 2 P i A 44, A
A5 W TET B T 3 TR 3l VLS A 2 1 AR
A ERAS LRI B 2= 5 . LR R AT R
A LAF LA (1) $KGA T X 77 U1 37 ) 2 S8 R A%
FEAEZE S, BT BE 1 F AR A K 1 BB H I A7 7 22
S RZEARSEST BPFFE AR 1 R B R ML B
A A KRR R I L T/ NS BEAS 5 A
A IO 2 5 G T T R o 4 L A 1
PEES R A Z e IR KSR 1 3 £, L
T %) 4o R A 2 T A BRI 7 0 0 43 Ik P e AR
TAVIRT e 37 BE A7 1% &)y % e b o AR, T BB R A B
IR ERE; (2) BFE R 28 m &,
S 8 A 4 R R YR G i ) 3 R R A K
CEEDRI R 2 rp AR O 050 58 AR AN 52 I
B A2 A AR FREE I S ), R A (] BB T8 ) 3 VL9 3
WA, PR 2 8] 22 5 U SR AAAE K IR B AAEDRL = BE
255 o RILHE S M B BCS R T BedH L,
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Tab.3 Tendency of digestive enzyme activity of the crabs
W id IR Al 7S A
Section Anqing Tongling Dangtu Nanjing
Q 1.5+0.98 0.72 £0.69 1.69 +1.44 0.92 +0.70
ek 8 1.30 £0.93 1.58 +1.09 1.53 +1.41 1.10 £0.45
Amylase
4 3f Combined 1.39 +0.94 1.31 £1.05 1.63 +1.40 1.03 £0.55
S Q 0.66 +0.08 0.75 +£0.20 0.72 £0.15 0.57 £0.09
HEi?jff o) 0.70 £0. 16 0.72 £0.13 0.68 +0.16 0.51 £0.07
43f Combined 0.68 +0.13 0.73 £0.16 0.71 £0.15 0.54 +£0.08
) Q 14 136.02 £4 622.07 14 823.96 +15 059 18 937.4 £18 728.97 12 993.27 +£6 699. 68
Hﬂ,ﬁrfp%fﬁ 1) 10 508.78 £6 341.57 33 519.61 £28 043.32 19 758.39 £15 133.4 10 260.29 +7 877.73
- 4 3f Combined 12 095.7 +5 861.3 27 537 +25 877.67 19 235.94 +17 136.2 11 431.57 +£7 256.02
ey Q 1.34 +0.19 1.27 +0.30 1.17 £0.22 1.37 £0.19
£FAE il 4 1.18 +0. 18 1.45+0.24 1.22 +0.27 1.10 £0.21
Cellulase
47 Combined 1.25+0.20 1.39 +0.27 1.19+£0.23 1.21 £0.24
. NN s sANN|
e} BT T [ YK(R
Section Zhenjiang Jingjiang Nantong anglze River
Estuary
Q 0.6 £0.54 0.47 £0.33 0.88 +0.89 0.33+£0.25
ek 8 0.58 £0.47 0.64 £0.63 0.57 +0.46 0.32+0.3
Amylase )
4 3f Combined 0.59 +0.50 0.56 £0.51 0.69 +0.66 0.33 +£0.27
. Q 0.62 +0.14 0.68 £0.12 0.68 +0. 14 0.82+0.11
Hﬁisz o) 0.65+0.13 0.66 £0.11 0.63 +0.12 0.73 £0.13
4 3f Combined 0.64 +0.14 0.67 £0.12 0.65+0.13 0.78 £0.13
X Q 8 877.09 =6 078. 66 5536.21 £5 599.5 13 886.37 +8 488.91 3 607.61 +2 872.56
Hf}fp‘ifﬁ é 7 993.33 +6 607.9 6 731.25 £6 679.11 9774.84 £7 717.77 4528.3 +3 670.76
) 4 3f Combined 8503.19£6259.76 6 151.84 +6 161.51 11 419.45 +8 081.1 4 067.96 £3 272.26
o Q 1.32 +0.23 1.35 +0.25 1.57 +0.31 1.36 £0.27
z
EFUERR 4 1.43 +0.25 1.23 £0.24 1.34 +0.22 1.49 £0.45
Cellulase
47 Combined 1.37 £0.24 1.29 £0.25 1.43 £0.27 1.43 £0.37
2.50 miff Female O Male 1.00 miff Female O# Male
0.90
3 2.00 ; 3 0.80
o > o,
3 Ex 0.70
& > o T
SE 1.50 Ss.s 0. 60
23 23 0.50
> o <
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S EE 030
gz g Y
§< 0.50 87 0.20
: =010
0 g w 5 w @ w w 07w "o 5 w w w w -
£ 5§ 58 8 £ § £ 5§ 58 8§ 8§
e 3 § 2485 £ 8 : 3 § 525 £ 8
= g = 2§ & =2 4 = § = 2 g5 2 =2 A4
= 4% = = = =
K % % N B om oy £y % ®m N B om oy
WET & oo E 2 SETE g E
E g = & g g E
8 3
H £
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¥ SKFEWTTH Sampling Section514
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Fig.6 Tendency of amylase of crabs
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Fig.7 Tendency of lipase of crabs
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Fig.8 Tendency of trypsin of crabs
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Fig.9 Tendency of cellulase of crabs
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Comparative study on the biological characteristics and digestive enzymes
activities of Chinese mitten crab ( Eriocheir sinensis) during the reproductive
migratory period

YU Haixin', XU Dongpo', ZHOU You®, YOU Lei’, YANG Yanping', LIU Kai'

(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Sciences, Scientific Observing and Experimental Station of
Fishery Resources and Environment in the Lower Reaches of the Yangtze River, Ministry of Agriculture, Wuxi 214081, Jiangsu,
China; 2. School of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu,China; 3. Wuxi Institute of
Fisheries, Nanjing Agricultural University, Wuxi 214128, Jiangsu,China)

Abstract; In order to study the characteristics of the differences in the catch specifications, gonad maturity
and digestive ability of Eriocheir sinensis during the reproductive migration, samples were collected from 8
sections in the lower reaches of theYangtize River during the migration flood season from October to November
2014, and the biological investigation and digestive enzyme activity were carried out. A total of 261 samples
were randomly collected, including 127 female crabs and 134 male crabs. The variation of shell width is
44.46-96.06 mm, with a mean value of (64.28 +9.45) mm, and the body mass variation is 34.9 -312.9
g, with a mean value of (131.65 +57.79)¢g. There was a significant power function correlation between
shell width and body weight. The female crab relationship was y = 0. 000 8x”*°°(R*> =0.9512), and the
male crab relationship was y =0. 000 4x”*'*(R*> =0.960 1). The variation of gonad index ( GSI) was 0.71-
10. 84 ,the mean value was 4.94 +2.59, and the hepatopancreatic index ( HSI) was 2. 46-20.04 , with a
mean value of 7.92 +1.89. The ratio of amylase to activity was 0.02-5.45 U/mg prot, the mean value was
(0.84 £ 0.76) U/mg prot, and the ratio of lipase to activity was 0.28-1.13 U/g prot, the mean value was
(0.68 + 0.14) U/g prot. The activity of trypsin was changed to 117.21-78 897.26 U/mg prot, the mean
value was (10 947.64 = 12 663.57) U/mg prot, and the cellulase activity was 0.74-2.59 U/g prot, the
mean value was (1.32 = 0.27) U/g prot. The results showed that Eriocheir sinensis had less feeding during
migration , the early stage of migration was mainly supplied by the fat stored in the hepatopancreas, while the
later feeding intensity gradually increased. On the reproductive migration channel, the size of the adult crabs
decreased along the river, and the male crab was generally larger than the female crabs. The hepatopancreas
index and the gonadal index showed the variation characteristics, the activity of amylase and trypsin decreased
and the activity of cellulase was smaller, but the activity of lipase increased gradually.

Key words: Chinese mitten crab ( Eriocheir sinensis) ; digestive enzymes; biological characteristics; sexual

maturity ; reproductive migratory
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