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(WA BRI HRVER R S R AKRE, 1§ 201306)

B E: MEME T m ¥R T8 (Portunus pelagicus ) L
P AN IARERA K 23 L BE ER AR AN BR & i, 45 2R
KU BEIEIRRK D & B BERTRAIE, HEH B8/
HABEFREEZNTHE, MENLSEARATEFLE
EESH M =B BE & B LRGSR R 2 8 3
AFEREZESR, BRF YIRS i 208 0 B A AE E AR
B EERTRAE, X RERMAR & T I P IREY R
WK AR FI I S i T TR UEL T 55 00 5 5 ol O T R L T
F, PE PRI 27 FEMAEIER, X 15: 0,14 1n7 20

In7 1 18:3n3 4 FhIETER KO & BAFFE B E 257 (P <0.05),
16:0,18:0.,16: 1n7.18: 1n9.,20: 5n3 FI 22: 6n3 >y A 2P £ 1
IR P 9 E B A IR MBI, H P n3-PUFA/n6-PUFA

MRTR: B BT T8 R
SR 5 I i 14 i 2K A0 i 1 R 4L A AR
1k, HEBTICHERR T8 RN A R AR
IR BRIIERERTR, XTI RLHE
BB RA S B B IR BRI
BA—EMELEXAALEL, &F
BRmigR rERFEHA TR
KBTI BPOKR, A E & AR
PR O B A B

R LB TE; AIIE; R
IERG; BENGER; RRLR

HESES: S917

F120: 5n3/22: 603 4354 3.5 #1 0.7,

L ¥ #2 - E (Portunus pelagicus ) {75 # 16
B, TR OYAR T RSP R ED BE TR RS B WA
X, BAEEMNZTNEERMEMESH
" BT BEREEE, 2%
IR T RN RE 2 TRER ™, X
TR RET AT KT 57 K, Bt A& R
ANLHEMFREBSEE R,

B S 7 3 ) JS A O S MR i b i B B2
AR, ENAOTRR AT SRR ER,
T ERMAG & & P A BN E R E 0% K
EIRPIRCS, BRI SRR AR o e 2 4
BT FINR 2 R IR R E R K2R —
FEMEIEE ML o B, 12401k H AR
JLA R0 g 1 8 JI SO B SR AR A I 28 A 23
HIBTFEIRAE , R, 0 R 0 L 1 1R 1 B Al
YRS AR RG BRI AR BREALAL, B 7E i —

YRS HHA: 2011-04-22 f&E HHA: 2011-05-24
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BNRE R T8 A FMAERERE
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1.1 SEIeHrRANfEE 77 %

BRI IER 58 T 2007 4 10 H % 2008 4
4 A4 bR (19°91'N, 109°40'E) , FEif
TR S PEAER, BIRBENLRAE 30 ~50 H, 3k 274
HFEf . LISk E R 73.5 ~136.7 g, 2 H5E
FEHR9.74 ~12.74 em, B RAE S IMVKER )G 1E A2
1B B0 E f5 AT RRE MER] . 2% STEWART
200 1y Ty v Pk g 9 L R 7 AR A1k A 3 B
FAT 5256, S A P ) 4 350 B9 S | Jk i 0
YRR I PR E, R JE IR It B0 B IR R
( gonadsomatic index, GSI ) F1 A fiE IF 48 %k
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BRARNG L B ORAE T - 70 CB AR IR VKA, %
Mo
1.2 BEEAR T

Pk A N SRR G & B AL TR A A i iR
T AT, BLO.5 ¢ ZG HRHET 70 T
BETMEK &8 WHAGRGETRERT
JIRZESM AT, # FOLCH 4 J5 g il V(& Ah) : vV
(HEE) =2 1IRBAAPRHEIE; RE\ERET
4 i 77 i TAROSCANTM MK - 65 #4878 )2
15, 1% 9 # {¢ ( IATRON LABORATRIES INC,
Tokyo, Japan) #4THE 2 H BT, BAKE RN,
B e kA0 € &M BER 10 mg/mL ~ 20
mg/mL, BUFE 1 wL 76 @35 T S AL E#HT A
B, BREW R VOIECKE): V(ZEE): VIFER) =
42:28: 0.3, BRESREHEILEERETEIEE
TR ,60 C T4 S min, KEREI5E FIRE K
BEW . TEE S 160 mL/min, 255 2 L/min [
ZAM S KGRI 4% (FID ) A6 I & b i 26 i
4y, i Chormstar 2% {4 #b 3 TLC-FID {72 E#r
Kl %, % i§ ( phospholipids, PL). JH [& B
( Cholesterol, CHO) . H il = Bk ( Triacyglycerol ,
TG) J#E I ER (Free fatty acids, FFA) . HiH—
Bt ( Monoacylglycerol, MG ) #i fH [&E EE AR
( Cholesterol esters, CE ) B 45 #E 5 W H Sigma 2%
B, ARV MR TERENS BN T H#HITZE
BT, LARCAE O B 28 720 7 1 AR 308 L 1 28 Ao 1Y
BBk TR E 7 ik
1.3 FEHAER ST #T

K F 14% By = AL -F B2 V( = FALE) :
V(HEE) =14:100 ] %F B g #6417 B AR fL AL 32, e
IR TR AT AR R AT o BT R
v A Agilent-6890 S AH K, B EHE S N
Omegawax320(30.0 m x 0. 32 mm, USA) , #k: 0
FECK IR 25 A TR BE X590 260 °C, R AR IR A
60 C,ZLFF RS 260 CHEBIFT A IR R4
BRI, SR IR D 30 mL/min g 25 S N
300 mL/min , #$MESAR S K FE 25 mL/min,
YU A 1: 505 K J3 2 60 kPa, IR & #r g
(Cat. No.47085 - U, ¥y B Supelco /A &]) YE Mg
TR SE M K4 , C19: 0 1y A A Tt 5 g iy
R S R(BRTHRPEEEZ 2R
BR) , MR W ER AR & BTSSR FE AR E 4tk
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1.4 HiE4E

HIFH SPSS 12. 0 #R{AF3F SLs R AT 583170
BT, BT BARRIR - ME £ e R R, KA
XU T-test HLAZ ST SLANAE AR R AE S 732
BREREZESR P <0.05 NEFEE,

2 SRS

2.1 EREFAEE AN

1 AR SRR A ok 2> AR I & &
WG K> & B B R TSN (P =0.011) ,
BRAGR B P B R/ AR E B E S T RITRG
(P=0.002), HEPMHH SR HATEHBA
BEZER, ¥IE26% ~28% Z [, BRI 4H R
5, BEAE o4 A B 58RI i A i 3 2205 28 B
4y, BRI 65% L L, HR Oy Hh =B,
2.5 BRI 30% Zeth, ir R ER (FFA) FIH[E
BE(CHO) & BB, /A A IF 8L AR G H 1Y
HM =Bt (TG) MBEfE (PL) F BAFAEREZE
S, ERJR AR B9 B I 5 R (FFA) 70 iH [ B
(CHO) Z BB E ™ THRAINE(£2),

®1 ZiBRTE ARG
KGFBEHEE

Tab.1 The moisture content and total lipid in
mature ovary and early embryo

of Portunus pelagicus
B b AR S oL Y R, (P i)
(n=4) (n=4)
KRGy S /% 52.52 £0.24 66.73 £2.68 0.011
Mlg/HLNEE  12.97 £0.51  8.75£1.35 0.002
BHE/HATE  27.31£1.20 26.75+2.00 0.649

R2 EIEBRTEAFIDE R BRI RE K E M

Tab.2 The lipid composition in mature ovary and

early embryo of Portunus pelagicus %
. AN L L Y]
A (n=4) (n=4) T-test (P 1)
Hh =8t 29.31 +3.04 29.23 +2.07 0.968
W B R IIR 0 1.94 £1.08 0.012
HH [ i 2.87+0.32 3.59+0.34 0.023
BElg 67.75+2.96 65.25 +2.03 0.213
2.2 BRRAERZAM

TG AL B SR i o A T o 27
FEMBRRTER, PirhHL AR SRR M ER &
BHAFERERESR, {1 15:0,14: 1n7 20: 1n7
1 18:3n3 4 ISR & BAFEBEZER (P <
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0.05, £3), BAIEHERRT S, 16:0 W& E
B, Mis20% A4, HAMKIKN 18:0,14:0,
17:0.15:0.23: 0, HANEHARHIRRT, S ERE
§Ih 16: 1n7 F1 18: 1n9, S E N 10% £
i, HARNRHRR & BAE 5% IR . 2 MME
MR, £ 20: 4n6.20: 5n3 221 6n3, iX 3
1o BE NIRRT B 105 R B 43 B AHE 3% \10% 1% 75
i, Bk 18 I R AR B BR & B RAR, Bk
AU 18:2n6 M E N 1.08% , HAIRHIR
W& B /T 1. 00% , #{k | n3-PUFA/n6-
PUFA F120: 5n3/22: 603 [ FL B4 3178 3.5 #I
0.7%%,

R3 EBRTERAPEM
PR R P B RS R B 40 A
Tab.3 The fatty acid composition in mature
ovary and early embryo of

Portunus pelagicus %
W AT HL L)Y T-test
(n=4) (n=5) (P1H)
C14:00 3.72+1.31 4.06+1.31 0.708
C15:00 0.92+0.24 0.41+0.19 0.010
C16: 00 18.32+1.32 19.74 +1.69 0.214
C17:00 1.03+0.17 1.31+0.31 0.156
C18:00 6.56+0.74 8.04 +1.88 0.186
C23:00 0.42+0.05 0.92+0.55 0.115

Y. SFA 30.98 +0.60 34.49 +4.04 0.133

Cl4: 1n 70.19+0.14 1.03+0.08  0.000
C16: 1n7 14.23£2.58 11.27+1.42  0.063
C16: 105 0.90+0.53 1.11£0.23  0.435
C17:1 1.43+0.43  3.59:0.71  0.001
C18: 119 9.81£2.26 9.27+1.05  0.651
C18: 1n7 3.69+0.97 2.45+1.02  0.104
€20: 1n9 1.69+0.57 1.93+0.81  0.636
€20: 1n7 0.39+0.17 0.97+0.44  0.039
S MUFA 32.32£2.34 31.63+2.00  0.644
C18:2n6 1.08+0.38 0.91+0.24  0.438
C18:3nd 0.37+0.30 0.59+0.33  0.341
C18:3n3 0.30+0.08 0.61+0.14  0.005
C18:4n3 0.40+0.17 0.28+0.33  0.531
€20: 206 0.48+0.11 0.50£0.29  0.935
€20: 306 0.20+0.18 0.17+0.16  0.859
€20: 3n3 0.12+0.15 0.06+0.04  0.514
€20: 4n6 3.76+0.51 2.97+0.86  0.149
€20: 4n3 0.38+0.24 0.26+0.12  0.352
€20: 53 11.24+3.23  9.94+1.13  0.491
€22: 206 0.60+0.41 0.96+0.65  0.368
€22: 513 2.01£0.70 1.28+0.38  0.084
€22: 613 7.01+1.89 7.41£2.03  0.771
YPUFA(= 18:2n) 27.93+2.90 25.93+3.05  0.353
S n3PUFA 21.44+2.84 19.84:2.01  0.354
S n6PUFA 6.12+0.52 5.50+1.13  0.355
YHUFA(=20:3n) 24.71+2.76 22.09+2.29  0.162
n3/n6 3.54+£0.68 3.69+0.62  0.749
DHA/EPA 0.69+0.33 0.76+0.25  0.743
a1 8.77+1.39 7.95%1.32  0.393

3 Wi

TEVEAR T 22 U SR R R G o 9 B
GRASTERN27% 4, X 5heEg
RGHE DI M= T BorEE, WEE
F L 44 & X 4R (17. 20% ) B 4 % %t 4F
(15.08% ) "% Sy = 2ot MR 36 o 3 2 PR A g 7
KREH IR G & B B R4 8, 91 9% 4 K O T35 %)
A, T T AR T8 A = PR 7 B 55 4 B R 2R B
B E AR A, R 4 TG gl R
ARG FRE AR P9 7R Zh AR B B, 40 9% 4 A B Oy 5
—HARR G A, R 1 3 A 286 S B 1 TR i
AMEEER, BB T & B, XA BR AR UE B < B (]
HIRERG & B MR gk 2t

TCIEAR T F 2 U SR R R G b i s
R 65.00% L b, X 83w T ey g
1) 34. 72% FNHE 2 75 B 1) 44. 02% , 5 4 B MR
( Nephrops norvegicus ) ) BG4 58 3 i B g & &
BomEsE"™ o R BRI E B R T EA S
SR, TH M = B T PR R B
AT PR RE R, B I, FOAR o b M A8
TRBE MR, T B AG R F B E AR K
TR B B R A o (430 2 AR U7 R N L [
TRDESTRAIE, XZE NI EE IS
&, MERFFIR3h F O E W I A T 48 B W 22, Bl
BCH I = B K A B I B R A B R S,
T UL T 2 OO 7 A o, L s R 0 55 i 7 R,
WA EE RS BEEEA S, mE 1L
3 AT, TR T P SR R A R RS
SE & B IR BRA AR LI A B3, X UL AR
FRFHA & B o R v o R K A H I = B A A
BElg, AR IR R R K B AL IR RB &, &)
RGPS N B I B 1 B S 2 R B TR 4L AR
TUAKR, KUMARERGFEPOE R
B BRT R WA T R0 L P B
FRAL NS B8 4 F BB S5 7 R T R A 2
) ,20: 406,201 5103 .22: 6n3 X 3 FhE EA
AR & BB, X RSB EENE
WhEA &R HUFA FX, FRzhying
MERRH A3 HUFA & 8 K H AR U IR i
EHEBREZMRIE, mE AT LU E =50
RERIE R AR RS e—2
HIBF 575 ZE 1 78 P SRR G o HUFA B 3754 A4

http: //www. shhydxxb. com



856

E® B ¥ K ¥

|

20 %

SEPEBE AN (AR B B O AR, 1T O 7 E - B ) R
ARG RIS IR, o

S0k

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

WE=, BB, REMLS. PEEBHFERIM]. Juat.
P R, 1986:193 - 194,

WU R SS, SHIN P K S. Food segregation in three species of
portunid crabs[ J]. Hydrobiologia, 1998,362 . 107 —113.
HALL D, LEE S Y, MEZIANE T. Fatty acids as trophic
tracers in an experimental estuarine food chain; Tracer
transfer[ J]. Journal of Experimental Marine Biology and
Ecology,2006,336 .42 —53.

BUKH, 258, B, SRR RIS NI
WIELT]. @R, 2000,19(4) ; 42 -48.

ROMANO N, ZENG C. Blue swimmer crabs, emerging species in
Asia[ J]. Global Aquaculture Advocate, 2008,11(3) :34 -
36.

BT, SR . AR R BN S R 28 B AR
WTBRARLLT]. R EAK R, 1999,6(1): 79 -81.
BRI, SR L . AR BN SRR NG R W
KYBRPFERIB S RHEAT]. sisaeak, 1999,
34(1):51-55.

ROSA R, CALADO R, NARCISO L. Embryogenesis of decapod
crustaceans with different life history traits, feeding ecologies
and habitats; a fatty acid approach[J]. Marine Biology,
2007,151; 935 —947.

STEWART M J, SOONKLANG N, STEWART P, et al. Histological
studies of the ovaries of two tropical portunid crabs, Portunus
pelagicus (L. ) and Scylla serrata (F.)[J]. Inverterbrate
Reproduction and Development, 2007,50(2) : 85 - 97.
FOLCH J, LEES M, STANLEY G H S. A simple method for
the isolation and purification of total lipids from animal tissues
[J]. Joural of Biological Chemistry, 1957, 226 497 —
509.

RIBT, BB, BAT, . BHE AR RIS A 0
NE2EANNE TR BRI T]. B4, 2007, 53(6) .
1089 -1100.

MORRISON W R, SMITH L M. Preparation of fatty acid

http: //www. shhydxxb. com

[13]

[14]

[15]

[16]

[(17]

(18]

[19]

[20]

[21]

methyl esters and dimethyl acetals from lipids with boron
trifluoride — methanol[ J]. Joumnal of Lipid Research, 1964,
5:600 - 608.

ALAVA V R, QUINITIO E T, PEDRO J B, et al. Lipids
and fatty acids in wild and pond-reared mud crab Scylla
serrata ( Forsskal ) during ovarian maturation and spawning
[J]. Aquaculture Research, 2007, 38, 1468 —1477.
Bratk, RIBT, BKIE, . =R FERRLT IR
R A A BN AR A B R ROR R [ T]. KR
%, 2007,14(2) ;229 -235.

WOUTERS R, MOLINA C, LAVENS P, et al. Lipid composition
and vitamin content of wild female Litopenaeus vannamei in
different stages of sexual maturation[ J]. Aquaculture,2001,
198 307 -323.

TESHIMA S, KANAZAWA A, KOSHIO S, et al. Lipid metabolism
of the prawn Penaeus japonicus during maturation; Variation
in lipid profiles of the ovary and hepatopancreas [ J].
Comparative Biochemistry and Physiology,1989,92(1) .45 -
49.

GEHRING W R. Maturational chances in the ovarian lipid
spectrum of the pink shrimp Penaeus duorarum Burkenroad
[J]. Comparative Biochemistry and Physiology, 1974 ,49A;
511 -524.

ROSA R, NUNES M L. Biochemical changes during the
reproductive cycle of the deep — sea decapod Nephrops
norvegicus on the south coast of Portugal[ J]. Marine Biology,
2002, 141 1001 - 1009.

B, 203, ERS, . G H RN K TR AL
ALHBFFELT] . WP, 2000,22 (s) :433 —441.

RIT K, B RAE, . FRACE IR IR AR
AR AR R SR R R (1], KRR, 2007, 31
(6) : 842 -850.

WU X G, CHENG Y X, SUI LY, et al. Effect of dietary
supplementation of phospholipid and highly unsaturated fatty
acids on reproductive performance and offspring quality of the
Chinese mitten crab ( Eriocheir sinensis) broodstock [ J].

Aquaculture ,2007, 273(4) ; 602 -613.



6 J 5 TR TR RSN SE AN R i O B2 A EE BB 5T 857

A comparative study of lipid class and fatty acid composition of mature
ovary and early embryo of Portunus pelagicus

ZHOU Bo,WU Xu-gan,FENG Lang, CHENG Yong-xu,YANG Xiao-zhen,LIU Zhi-jun
(The Key Laboratory of Exploration and Utilization of Aquatic Genetic Rescours ,Shanghai Ocean University ,Ministry of Education ,
Shanghai 201306, China)

Abstract: The present experiments were conducted to investigate the moisture content, lipid class and fatty
acid composition in mature ovary and early embryo of Portunus pelagicus. The results indicated that: (1)
Although the early embryo of P. pelagicus had higher moisture content than that of mature ovary, the higher
total lipid/wet tissue could be found in the mature ovary than that of early embryo; (2) There were no
significain differences in the triacyglycerol (TG) and phospholipids (PL) contents between mature ovary and
early embryo, however, the early embryo had higher free fatty acids and cholesterol contents than the mature
ovary. This could be explained by the hydrolyzation of TG and PL; (3) There were twenty seven identified
fatty acids that could be detected in the both mature ovary and early embryo. The significant differences
existed only in 15:0, 14: 1n7, 20: In7 and 18: 3n3 between mature ovary and early embryo while the main
fatty acids were 16:0, 18:0, 16: 1n7, 18:1n9, 20:5n3 and 22: 6n3 for both tissues.

Key words: Portunus pelagicus ; mature ovary; early embryo; fatty acid; lipid class composition
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