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1.1 SKIe##

S PR E R I B RV R SR SR
B b, 3 TR R 2 000 m? ZE Ay, Shy e T
FETIE AR O AR 53 A PR B S R T
BIRUAE R T g Ze A A1V TR 10 000 H/
hm? | BEREEC B 101, 258 W8], A5 K 40
TC A imDRE, B 6 53 PRI 7K IR 7 00 >k ] 43 it
e BEEDHRER AR, BETMIRKAL,8 H K
PEERFAE 1~ 1.2 m, GRApIE A O O B A0 5 B
JE, S RS A K AR BE | pH VA 4R 2 AR R
SN OO O = I o 1 B 4 e o (A S A P R
KRR 15 d A SR AE R AL B 1 U FRAE N A
M3 ApFrge s 12 Ay, T 2015 4 11 J] 25
H #5530 H (R Ty 110 ~130 g)
EEES=E TE MR NE NP VI BN el
JEEES

FEf R AR AR P, 1 56 WK 4045 T I A {4
FK Iy, T R AR AR B B CR A 2 = 0. 01
@) 5 A E I HE T i R 6 B AR B R G, RS AH AL
FARUS HERRAR ST &, 0 TS MR A Tl R ¢
F5 48 (reproductive system index, RSI) , $K 5 M4
BEL AR AP ) LR S5 NS A R R R R, BT A A
AAYRET H B IE T - 40 °C kA AR A7 45
RSI & 53881 (testis index, T1) ik 45 15 %% ( vas
deferens index, VDI ) F0 &l £ If 45 %X ( accessory
Qandindex,A(H)E@if}ié}iﬁﬁﬂqiz

Ry= W,/W x 100% (1)
T, =W,/W x 100% (2)
V= Wy/Wx 100% (3)
Ay =W,/Wx 100% (4)

K Ry HEFH RGARE T ORGSR 5 Vo i
K EREGA HBEITERR B W, , Wy, Wy, W, Fl
W ol AR FE R G0 K S s A R B i A
FENENTg e
1.2 RBH*
1.2.1  EMAACR S 8T

RS HTET, BEHLKE 10 5B % (RS 51
AORE A ANRIPE IR A3 905 3, R I A 8 A4 5 2R G 4
MR 3 ANEE . R R TR
BT I E Hok 2 2 i, SR )5 MRS AOAC!H
IR 7 10 S R 2% 2 B3 23 ML 1 (LIRS

Rk ;3% FOLCH 2™ 053k, SR VDT ) : V
(HEE) = 20 1 $RBUR S I e H & a1t R AR
Tyt IR 3 0 2 B 7K Ak & ) % i, bR A O R A
e
1.2.2  BENiRsr#r

07 R 4 A MG 4% WU 260 [ 07 1. R
14% 1 = FEALHI- HY Ry v HH R AL AL 3 SRR e
RRSGIHATHRIIR 73 Mo (1 Agilent-6890 S 4H
e B RSk Omegawax320 (30. 0 m x
0.25 mm,USA) , 4 R FID A I £ i) i 32 3
260 C, EIEHE Y 140 °C, FF FHR 2] 240
C,HBPTARRYIR AT, DR & & it
R FUE 4y vk . RRALAE R E I E 3
e
1.2.3  ZER T

BEIMS % CHEN 42 07 b A7 &
HL0.05 g A4 R T Ja I FE dl, R 6 mol/L #h
i, 78 110 CF /KA 24 h, 33 385 HL 200 pL 7K fif
PR R AR T FES A 3 mL 0.02
mol/L #h 4R , i it o B 1 L W M W T T2 5
B2y B, [ PR = 8 R A A W) S-433D Z R A
oG TN E . T SR ALK R R T
IR EL 5 5% SnCl, (w/V) J7E 110 C &1
TAKfE 20 h, TEANOK A BEFN E S
CHEN %) 0y 4R &, 2 % SPINDLER %% 7
5, 2R FH I B AR T K A 12 00 2 B TR AR e 2 PR
it
1.3 HFEBHSHESEIT

K HH SPSS 16. 0 B X SL i 4 s 7 48 1143
B, A BRI A4 + bR 22378 . R
Levene 30 A B 247 7 2255 MR 561, S AN
JEFFIE T 22 5 % B 43 He RO R AT S OE 5% B
HRALFR, SR ANOVA X} 52 56 B8 47 05 22 43
Hr, F Duncan [KiL#T 28 L, I P <0.05
ERRE,

2 R0

2.1 AERAMEERNERERFHK

ARSI, BUHE TR Y AR B AR G 45 KU (RST)
H2.62% 0. 12% , HAFE R GEAL AN 18] 1 Je
N, EEHRE(T) HREE (VD) FREIPEIR (AG)
Ao R AR GLA T S BOLIE 2, 8RB 5 4L
(AGL) &35 TR BL48 20 (TD) MRS 8 45 2K
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(VDI)P <0.05,7i TI 55 VDI Z [ %R B2 (P
>0.05), H:if AGI.TI 1 VDI 43 5% 1. 81% .
0.36% F10.45% .

T T
VD VD
AG AG

1 BRI EERGAN
Fig.1 Reproductive system components
of the mature male E. sinensis
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Fig.2 Reproductive system indexes
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of the mature male E. sinensis

2.2 AERPEEREERENENELRS
TR AR AR BE R G b ) LR AR R ik 1
Fis o RS KAy BIs ALE B OK AL A &
5 2w TR A EIPERR (P <0.05) , 1 ik
5 R IR ] K oy AR ROK AL G & B T
WEMEZEF(P>0.05) k& b Bf & o %
T RIERR (P <0.05) o #HEE & 5 DARIE M i
L HORE IR R SRR (P <0.05)
2.3 AR AEEEERSG P RIAEIERA K
HERE A5 R G AR DT BR A B L6 2. it
G IWTER (SFA) & , A FH RS0 3 AN B
Hif) SFA %% C16:0 F1 C18:0, % C15:0 F
C17:0 &b, KA SFA F1 S0 AI i 17 R (ZSFA)
YR EXEF(P>0.05) , SR 19% ~
21% Z ], 5k A AS 1R AR B R ( MUFA) 17 &,
C16: In7 FIE ARG IR ( X MUFA ) 5 234
Dl R 4 B, RIME IR IR 2, M B AL, Tm
C18: In7 5 7 W LhRIMERR e (P <0.05) , %3843
HH A MUFA &t o #2555 (P >0.05)
MEARARIIIR (PUFA) ZH 01 & , bR T C20:
3n3 ,C20: 4n6,C22: 6n3 , B2 AN ARNTER ( X
PUFA) | ¥ n-6PUFA FI G & BEAN R FIBR TR ( 2
HUFA) & DR S i RS (P <0.05) , %3853
g4y PUFA | Y n-3PUFA H1 n-3/n-6 [ 4|30
BEEF(P>0.05),

®1 TENMEEEERFHERELRS (%RE)

Tab.1 Proximate composition of reproductive system of the mature male E. sinensis ( % wet weight)

i H Items K5 # Testis Wik Vas deferens Bl IR Accessory gland
7K 43 Moisture 80.79 +0.73* 72.90 £0.59" 71.62 £0.67"
Y g Total lipid 1.85 +0.02° 1.50 +0.00" 0.78 £0.03¢
HIZE 1 Crude protein 11.61 £0.13" 14.88 +0. 14° 15.66 +0.65°
MWkKALA Y Total carbohydrate 0.56 +0.08" 0.33 +0.01° 0.20 +0.02"

T AT R A 3 MR 7 1 2R 22 5 35 (P <0..05) ,3 2.3 [+

Note: values in the same row with different letters mean significant difference (P <0.05), the same in Tab.2 3

2.4 WERMEEEERFEPHIERAR
MERE A B AR G A IR AL AN R 3 s, B
HAR (Met) FIKTRPR (Arg) LASh, 25550 i)
RASEIR G R BEVEZE R (P <0.05) 5 v
Serem MR (lle) |55 2R (Leu) \FBEER (Cys) |
RNZBL (Phe) | BE 218 (Tyr) 95 282 (Thr) ({4
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FI(Trp) KA 2R (Asp) (222 IR (Ser) A+ 2
B2 (Glu) . H 21 (Gly) . N 24 Mg (Ala) | Jifi 2 2
(Pro) FLEL 28 AL R (TAA) 3 H 85 LA A B e s
FAE R R Z, R B AR (P < 0..05) , 1 451 2 IR
(Lys) 2 ( Val) FTZH 218 (His ) & 4 0 LA f
R By, BIPERRIRZ R SRR (P <0.05) o



6 1]

lii8

], 5 - PR LB AR A A AR G AR A BT

875

*x2

R P AR A TE 2R G R RIS R BR AR ( %o SRR AR ER )

Tab.2 Fatty acid profile of reproductive system of the mature male E. sinensis ( % total fatty acids)

HeiR Fatty acids K5 &L Testis ik Vas deferens Bl IE Accessory gland
C14:0 0.39 +0.04 0.45 £0.03 0.37 £0.01
C15:0 0.21 £0.01" 0.26 £0.01* 0.23 £0.01*
C16:0 8.16 +0.37 9.18 +0.24 9.24 £0.26
Cl17:0 0.59 £0.01" 0.56 +0.01" 0.67 £0.03"
C18:0 8.00 +0. 10 7.04 £0.29 7.82 £0.36
€20:0 0.84 £0.08 0.81 £0.02 0.84 £0.06
€22:0 1.02 +0.03" 1.53 +0.12° 0.89 +0.07"
Y SFA 19.21 +0.36 19.93 +0.12 20.05 +0.73
Cl6:1 1.33 +0.05" 1.73 £0.04% 1.36 £0.05"
C17:1 0.22 +0.01 0.24 £0.04 0.27 £0.03
C18: 119 13.62 +0.12 14.76 £0.70 14.45 £0.29
C18:1n7 2.80 +£0.03" 2.82 +0.08" 3.07 £0. 04"
C20: 1n9 2.52 +£0.28 3.67 £1.66 3.54 +£0.30
C22:1n9 0.40 0. 01 0.47 £0.00 0.43 £0.04

Y MUFA 20.90 +0.20" 23.46 +0.30° 23.12 +0.20°
C18:2n6 7.57 £0.10 6.98 +£0.81 7.63 £0.34
C20:2n6 4.68 £0.07 4.05 +0.66 4.45 +0.47
C18:3n6 0.24 +0.00 0.23 £0.02 0.22 £0.02
C18:3n3 0.93 £0.03 0.85+0.12 0.97 £0.06
€20:3n3 0.35 £0.03* 0.27 £0.03* 0.26 +0.01"
C20:4n6 13.09 +0.93* 12.16 +1.40% 9.63 £0.39¢
C20:5n3 9.83 +0.70 9.60 £1.10 8.51 £0.47
(22:5n3 0.56 +0.01 0.52 £0.02 0.49 +0.03
(22: 6n3 8.44 +0.47° 7.18 £0.41% 6.39 £0.34¢
Y PUFA 44.14 £0.78° 39.15 +0.89" 38.56 +1.22"
Y n-3PUFA 20.11 £1.23 17.93 +1.53 16.62 +0.86
Y n-6PUFA 25.57 +1.08° 22.96 +1.08% 21.93 +0.46"
Y HUFA 30.84 +1.24° 27.21 +0.78" 25.29 +1.18"
n-3/n-6 0.78 £0.02 0.77 £0.03 0.76 £0.03

TE: ZSFA. SIEFINENER s © MUFA. B FINEITR ; X PUFA. B2 AMERINRITIR ; X HURA. S BEAN I AR AR
Note: Y, SFA. total saturated fatty acid; X, MUFA. total monounsaturated fatty acid; Y, PUFA. total polyunsaturated fatty acids; Y HUFA. total
highly unsaturated fatty acids

Tab.3

x3

MEREEREER TS ERAR (mg/g iRE)

Amino acid composition of reproductive system of the mature male E. sinensis (mg/g wet weight)

AR Amino acids

K5 B Testis

k54 Vas deferens

B IR Accessory gland

SR e
LR Leu
TR Lys
AR Met
B Cys
KR Phe
%2R Tyr
IR Thr
AR Val
5 R Trp
REHMR Asp
2253 Ser
B AR Glu
B Gly
R Ala
HER His
K &R Arg
iz iR Pro
SEIEIR TAA

3.78 £0.15¢
6.53 £0.38¢
6.80 +0.23"
1.95 £0.00
1.42 £0.01°¢
3.49 £0.18¢
3.29 +0.12¢
7.47 £0.10¢
5.92 £0.21°
1.29 +0.02"
10.03 +0. 14°
4.63 £0.15¢
14.30 +0.40"
4.71 £0.21°¢
5.61 £0.32¢
3.23 £0.02¢
6.53 £0.27
8.23 +0.02¢c
99.20 +2.87¢

5.57 +0.11°
8.72 +0. 14"
8.05 +0.12°
1.96 +0.0.05
2.32 £0.09"
4.42 +0.07"
3.94 £0.05"
12.94 +0.31°
8.33 +£0.22°
1.63 £0.00*
16.61 +0.44"
7.03 +0.19"
20.61 +0.49°
5.42 £0.07"
8.84 +0.20"
4.49 +0.06°
6.95 £0.09
16.93 +0.45"
144.78 +2.87"

7.21 £0.04%
10.60 +0.07*
6.99 +0.01"
2.00 +£0.01
3.66 0. 08"
6.05 £0.03"
5.40 0. 03"
14.93 +0.17*
7.35+0.01"
1.68 +0.06"
19.83 +0.03*
7.65 £0.10*
21.44 +0.06*
6.11 +0.04*
10.61 +0.05*
4.08 +0.03"
6.58 £0.01
23.12 +0.22°
165.25 £0.94°

http: //www. shhydxxb.
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3.1 B MEREERFEIR

SR 1) 1 L 2 A JAR X A %, ol
M5 RS AR 3 R0 AR, E R I U Y
B HE VR A 58 R G4 BOR AR X 3 AL 2 1Y
TR SRR E AR AR 1 A
AR BRI PEIRTE AL (ACL = 1.81% ) B3
= TR S A 2 (T = 0. 36% ) 01 4 A & 45 2K
(VDI1=0.45% ) . {EEHEARR IR GER T HA
WA 1) 2 9 1k A A, 3l A AR B W5 52 AT (6—8
J) T SE SR B e SRS S AN AR Y A AR
PR[R] IR P BE 6 1009 % AR AH R PE RN, 8 A IR
RITERE K E2IEH B 5, AGL 2955 0. 5% A 47,
P A ) S 3 A A A A SR W IS
(O—11 J3) 70 5 Rl e A AL A 25 94t T A2
TR RS S B A Bl R B BE Y A BT RE, A
RIPEIRE A2 TG SERERE R 1 3R RE RN T4 S
WP PRI 1T )T ) A T Al A 1
JRAE RO 2 o TR SR O A A 4 4
3.2 AERMEREEREPERELLS

LA I AR R R A — i R
S M 7 B R OR R R R T
FEOL o AEARBIIE  EERS HL T 1 SR
SRR T ROR A AR PR, PO AT RE 2
T 11 AT A SR A R S Rl B T i A W
JRT R BLRA K A SE S R
T e A JG I AR AT M SR A A AT Y, R
EMFTEUESE, RS O F e sh ) A S AR Y
R Y, R A OR fE R AT R 2B
AR HERT R BRI LLAE L IE
ABIIRE . AN, MRS CHnAEIE ) du e W 7e sh ¥
PRI I AW AT AR 5, T i bR 3 e 77 38
BT B T Ve 1 >, R e RS S AL B K
AR AT REW IR T AR UETE IR A T A A S AT
MR SE R o A B R ORI T
PR AR A O S B R R R S R
S, 35 AR T A B R G A ALY
IFFELE R AN 1 i 8 2 5 R 5 P ANl
3 A0 E AR 0, AT Y ) IR R R ik
AWFTEF I, TR (4 R 2 WA 3R 1 xR e B oA
VR AR R, T8 52 RS 1o e rhoRS e 28 0 B e i et
SRR R R O 0 B P R AR A TE AR
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B (g PR AR T R 2 25 0o P R 1 4 E IR
PR EEORS T+, 7] B 2 £ 10 56 80 o 3 7
A B R RS 45 A e U Y L g
SNRIPERREE XD RE T35 1 RS T IR A2 K e
P RAT B X R TR
W A% o 0 2 1A AT B T3 2R T
B LA, TE MR A v & A R S RORS 3, T
S JERE R R R B 2 W E A, UL 4
BT B 1 e T B T ARG SR Y 52
HAERNE R AR FIIRE . ABFIH, BBk IL S
W LUOKG S5 fc i, RS A R 2, B R AR 1K
SERTIBEFE 22 IR K AL A W1 ol W 72 S ks 1
R EERE Y Tz — " AR L
B BRI K AL 0 S T 5 0 2% B
BRI TR B, X e — IR S T R
JROGH R A R G R B I T

3.3 AR MEREERGERNEHBRNEE
B AR

PE B ZR 555 v 1 g 07 TR 28 IR T A Sy TR S 3 )
HESEPEREIR 2 IR FE bR 2 — Y . AW IS
SRR, CI8:1n7 HI X MUFA £ LRIk I 5 5 , K
SRR, HiAy MUFA 376 8 % 2 5, i €20:3n3
C20:4n6 (ARA) .C22:6n3 (DHA) .Y PUFA Y n-
3PUFA, Y n-6PUFA F1Y HUFA I DIAS & & =, &
PERR A% 5 5 rh 5 5 B9 ARA (EPA 28 HUFA
T RE SR P T AL 1 I AT 51 1 27K P R A R T
(9 £ RN R0 T35 3 o Ak, A RS R B
H 2 S A S HUFA (2382 €20.:5n3 I €22,
Sn3) £ 4 1IN AT RE SRS T S MR
RIS PEIR B ARA (EPA FIl DHA 3 Fiifig
TR NS FR AR B A B R B TR s AT
BEXTRE SL A0 A BRAE P R 2t . MUFA 7 I P i
v RS S P A i A, X AT RERR  MUFA
FIFHERENESE T PUFA Y546 B0 81 p MUFA &
BB TR AR T AR S5 MUFA
TERIPENR AP B E S RE A 56, JLIR DR A 7 T E—
B HTALE .

R W LR B %
A FIBL T4 3R F R A s sOR  FE kAR B
WIH A BT RE T R B EEAE . ABRSEh,
B SR (Met) FURE SRR (Arg) LASR, B E R P A
KIS AR B SR BES TH
SRR A 3 5 OB 1 R o 1 4 SR A —
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B, XA R IR A 2 R A BRI REAT G, STl
ATFE R I, B R 2 1 TS S L R 73R4S
FIDKE T T S5 I 265 iy 1 4% % s A
U R PR AR Th il A7 4 2 1) B R R 1T RE Dy 2 1 5
WG US55 oAb FEASBIESE TP EAR R T
PR P R v i R 5 e W) i T A R
B WTFE 2R B 25 FLA I X R ( Litopenaeus vannamei )
AN ZR , v 45 G i I AT A AL R
S TR A e v e B R B % T O 3L
A IROIRE I H R SRR A TR B H R OC T
SR PE AR b A SR T BIEFEAR X D o
PR %) IO e 8 A B 2R 5 vh i AR W T RE S A T Tk
— R,

2 b UL T ) W R B e A R
JRAEEC(1.81% ) .35 & T4 L5 80 (0. 36% ) Fil
HRS TR A0(0.45% ) s K B b 2B R N8 7 Bk
TKALA Y PUFA F1 HUFA 17 81 5 rFop 88 11 F
KR A AR & U o

SE
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Biochemical composition in the reproductive system of the mature male
Chinese mitten crab, Eriocheir sinensis

MA Nan', LONG Xiaowen', WU Xugan'**, CHENG Yongxu' "’

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Cenire
for Research on Environmental Ecology and Fish Nutrition of the Ministry of Agriculture, Shanghai Ocean University, Shanghai
201306, China; 3. National Demonstration Centre for Experimental Fisheries Science Education, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: The reproductive system of Chinese mitten crab, Eriocheir sinensis is complicated, and accessory
gland, testis and vas deferens are three major constituents. However, no available information could be found
on the biochemical composition of these three tissues for the mature male E. sinensis. Therefore, this study
was conducted to investigate the proportion, proximate composition, fatty acid composition and amino acid
contents in the reproductive system of mature male E. sinensis. The results showed that: (1) the accessory
eland index (AGI) was significantly higher compared to the testis index (TI) and vas deferens index ( VDI)
(P <0.05). (2) For the biochemical composition, the contents of moisture, total lipid and total
carbohydrate in the testis were significantly higher than those of the other parts (P <0.05) , while the highest
crude protein content was detected in the accessory gland (P <0.05). (3) For fatty acids profile, no
significant differences were found in the percentages of the most saturated fatty acid (SFA), total saturated
fatty acid (2SFA) and monounsaturated fatty acid ( MUFA) among three parts, while the testis had the
highest levels of C20:3n3, C20:4n6, C22:6n3, total polyunsaturated fatty acids ( > PUFA), > n-6PUFA
and total highly unsaturated fatty acids ( Y, HUFA) (P <0.05). (4) For amino acids composition, the
highest contents of the major amino acids were detected in accessory gland, while the contents of L-lysine
(Lys), valine (Val) and Histidine (His) were shown as VD > AG > T (P <0.05). In conclusion, the
high contents of total lipid, total carbohydrate, PUFA and HUFA were stored in the testis of mature E.
sinensis , while the accessory gland had the highest contents of crude protein and total amino acids. These
differences may indicate their different physiological function for these tissues of mature E. sinensis.

Key words: Eriocheir sinensis; mature male; reproductive system; biochemical composition
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