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ARG BRALRR,, & 7 AR 4 S {IRiB X B 7o 3h 240 e B Ay PR 4L AR
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JRERFINL A AP RS BR AL R . B R B - SR % F B ETA T iR
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(P <0.01) ;C20: 4 7E6g T BRARFI UL A 40 ML rh T 1 K 3 B &

MARR: APHETLRAS
ZAFAERPESE B AP SN
2, IR ELAR TR AL A b
MBI RAR LT AR
{3 X 7 AR A0 O LA 7 BR 4 LR
W R ARG B S0 R A
AFRBENENER, NEE

FEITHEX (P<0.01 5% P <0.05) ; FRBRARH C20:5 THHRXHBE LR % AL A 42 Lo AR B F
ERTEITER(P<0.01), HEFFT BB H 1 FiHE 3 T SFA/ e,

SUFA TR BERTEITHR (P <0.01 5 P <0.05) ; JLAI4H X B E ENRAMN;
P EBEEF(P>0.05) , EREWH:XAFRERBENTEHE P

X, 440 R il R 6L A P AP B B B A , A AN 48 BT e, I T 4 hEG#E . Q547,5917
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1 MESHE
1.1 KW

XFRGHEBRETREE X (24°45'
N,118°18'E) UL T ¥ ¥ X (29°41'N, 121°
45'E) , M A s, TOR IO, BT 2 A
HHERT I CRAEE, EZRHER 5
WER). BENBEXEZFELBP KA
(4.96 £0.44) cm, K| N (130 £20) g; THE
REEGHEE LT KN (4.98 £0.46) om, (kE
(138 £22) g, AEBRLEFETRE2 A
HAERE, REMNEIRE KRN (15.30 £
2.50) C,7FEFRZE/KEHFN(6.68 £1.50) C,
1.2 HamaERHPEREL

HHFENIR 3 HREFE, oA, #F
HE, 7rp R BOH AR (55 3 304 6)) JFBRR(h
) FULPY (M) K& 2 g, RN 0. 9% A= 3L
KPR . MRS B S 4b 32 I CUCULESCU
I BOWLER {77 k347", s 40 HafiAE 60 C
hTR 12 h 2EE, TREGYRPEE, BH
RET -20 TR,

7E 10 mL K E A PAE C19:0 (0.15 ¢/
L, 7oK ZBEEEH]) 0.4 mL, BRKT; BT RF
PREURE i 5 mg, BT IME Wi KBE+; BE
JnEhER A (1 mol/L, 8.7 mL ¥k HC1 + CH,0OH—
100 mL)2 mL; BRI EH GBS min, &
100 C T 7K 40 min; B H/G3HLIMA 4 mL EE
be, AMREWRYG , HTEBR( LEB N IES b,
TREAEBRPE) ; oHABBHRBR EERE
LS mL BLEPRSKT, BEHREFET -20 C
W,

1.3 FERTERARNRE
1.3.1  JRRTBRIN AR e Keisl 3]

RERT BRI %€ #r 1 R 5| W T R E Fluka 235,
%% C14: 0( Myristic acid) ,C16: 1w7 (Palmitoleic
acid), C 16 : 0 ( Palmitic acid), C18 : 2w6
( Linoleic acid) , C18: 19 ( Oleic acid) , C18:3w3
( Linolenic acid), C18:0 ( Stearic acid) ,C19:0
( Nonadecanoic acid ) , C20: 4w6 ( Arachidonic
acid, ArA) , C20: 5w3 ( Eicosapentaenoic acid,
EPA) ,C20: 109 (Eicosencic acid), C20: 3w3
( Eicosatrienoic acid), C20: 0 ( Arachidic acid),
C22:6w3 ( Docosahexaenoic acid,DHA) , C22: 19
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( Erucic acid) , C22:0 ( Behenic acid) ,C24: 109
( Nervonic acid) , C24:0 ( Lignoceric acid) , C26:0
( Cerotic acid) ,C19:0 'ﬂﬁﬁljﬂ‘/%m o IECHE, HIEE
o] e S R s S e T
1.3.2  JRIiBRIE

R ISR IS TR I R B T E , B
RIE RIS SR AN T B ET,
HEGEEM R - BEINBAE, A LE0.42 MPa,
fEREH, R AN WE S F4 30,30 Al
300 mL/min, FEAEES 1R 5l B IR E A1 FID £ J
AR 300 C, 4tk 1:16.5, HHER
50.5 Lo
1.4 Zitoar

3 EXCEL 2007 Geit otk b gtfr el &
7722 53 Bt (One-Way ANOVA) Rl 3744 ¢ 0 B
(student’ s 58 ) .

2 5HR

XERFERELGTEARTEE HAHA40M
R AR BRIt MR 1, HEAIAR 1 Cl16:0
MCl16: 1 ATHEXEEMRTENEX (P <
0.01) ;X ¥ 70 A 7 B8 7 AT i B 40 Ja B o b, S
RFEI X (P <0.05) ; AL P 40 a5 7 1 IX [
ILBEZR(P>0.05), JIAZIKES C18:2 8
EMFEIEX (P <0.05), R HREES
C18:0 THEX BEMRTEI IEX (P <0.01),
C20: 4 7Ef8, JFFJR R F0 AL Y 40 B B b 7200 X 3
BESTFEINEX(P<0.01 8 P<0.05),
B C20:5 THWRELBERTEIIER(P <
0.01), C18:1.C18:3.C22: 6 ZEF WX M LB Z
2£5(P>0.05),

3. C16 7EMR AR AR A IR o T80 X B3
RFEI X (P<0.01 5% P<0.05) ,HULEI4
Mg X A B E2 R (P>0.05), XCI8
ATHEX BENERABESHSEEEK
FEIEX (P <0.05) , B HFYLPI 5 # % X 5
TBEZEF(P>0.05), X C20 7 HF B+
THEBXEERTEIEX(P<0.01 K P<
0.05) MIAHFHEXFMILEEESR(P>0.05),
TC2 AFEBAREPHSEETEEX BF
HTEIEX (P <0.05) ; fFE LA 5%
X TTEE2ZF(P>0.05),

SR B 40 B b X SFA B R T X
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BEMTEIEX (P <0.01) ;7 X UFA M E T
BEXEERTEINEX(P<0.01),Hm, A
¥ ZSFA/ S UFA 2 THREXK BERTE
¥ X (P<0.01 8, P <0.05), WLAZIMEE P
REAFEBEZF(P>0.05), SAFFHRH
i UFA g MUFA 7E R i X M| A FER & E
F(P>0.05),UFA 2% FEXRJF PUFA, K

3,06 RINVYRTHEEXEERTENEX
(P<0.01 8, P<0.05), wb6/03 7EEHFPFHIEX
FJCREZF (P >0.05) s MR B AR P B T
BXEZESTEITEX(P<0.01), FERZFHR
BiHt EPA 5 DHA X I TEX B& & TE 1%
X(P<0.01),

®1 XFTFEHEXELXFTEAMRREHBERKLLE: (FHXIEEH, %) (M£SD) (n=3)
Tab.1 Comparison of fatty acid composition (relative proportion, % ) in cell membrane of S. paramamosain
in Ninghai & Xiamen waters in winter ( Means + Standard deviation) (n =3)

b i TR WA

ReimR — = =

ET] T ET] T ET] T

C14:0 0.86+0.11 0.75+0.09 3.4510.88 1.311£0.36° 0.48 £0.13 0.80 £0.22%*
C16: 17 5.54+£0.32 1.84 £0.71% % 11.57 £1.37 8.01 £1.04 = 4.17 £0.96 4.17 £0.66
C16:0 20.13+1.93 7.49 £1.26%* 27.68 +2.88 18.61 £2.58* 11.26 £2.30 8.10 £0.87
C18:2wb 2.05+£0.26 2.50x0.16 2.96 £0.20 2.61+£0.55 4.21 £0.97 2.40 £0.27°
C18: 19 11.62 +1.48 14.19 £0.91 16.77 £1.37 16.74 £1.79 12.86 +1.17 13.61 £2.27
C18:3mw3 7.89+£1.09 10.05 £1.42 7.57£0.97 6.85+0.45 5.05+0.96 5.17 £0.80
C18:0 16.38 £2.09 14.31 £1.78 16.95 +0.99 9.15+1.17%* 9.07 £+0.94 10.83 £1.91
C20:4 b 6.11+0.75 10.32 £1.19°* 2.75x0.37 11.34 £1.15%* 6.70 £1.44 9.73£1.11°
C20:5w3 12.01 £1.90 13.46 +1.66 4.48 £0.60 9.80+£0.86%* 24.84 £2.21 20.96 +2.17
C20: 109 8.56 +1.28 9.87 £1.85 tr 4.28 £0.91 5.02+0.92 4.16 £0.79
C20:3w3 - 0.94 £0.22 - 0.66 +0.12 0.51£0.11 0.63+0.17
C20:0 - 4.27 £0.65 - 1.96 £0.34 2.09£0.54 1.69 £0.47
C22:6m3 4.12 £0.67 5.80+0.87 5.8310.81 7.04£0.94 12.68 +1.55 14.06 +1.64
C22: 13 - 1.50 £0.48 - - - -
C22:0 1.34 £0.52 1.60 £0.52 - - 0.40 £0.15 0.31x0.13
C24:1 3.38+0.97 1.10 £0.18** tr tr 0.67 £0.29 tr
C24:0 - - - - - -
C26:0 - - - 1.66 £0.49 - 3.36 £0.71
>.Cl4 0.86+0.11 0.75+0.09 3.4510.88 1.31£0.36%* 0.48 £0.13 0.80+0.22
Y.C16 25.67+1.70 9.32+£1.96% " 39.25 +3.93 26.62+2.73° 15.43 £3.20 12.28 £0.30
>.C18 37.94£0.23 41.06 £3.78 44.25 £3.25 35.35x1.647 31.19+£2.97 32.01 +£1.11
>.C20 26.68 £2.50 38.86 £4.12° 7.23+0.93 28.03+1.86° " 39.16 +0.67 37.17+£1.26
>.C22 5.46 £0.20 8.90£1.87° 5.8310.81 7.04£0.94 13.08 +1.54 14.37 £1.51
>.C24 3.38+0.97 1.10 £0.18** tr 0.00+£0.00 0.67 £0.29 tr
>.C26 - - - 1.66 £0.49 - 3.36 £0.71
Y.SFA 38.72+0.90 28.42 £1.98°* 48.08 +1.58 32.68+1.99%* 23.30+1.85 25.10 £2.56
Y. MUFA 29.10+2.33 28.51 +£1.23 28.34 +0.39 29.03 £3.27 22.72 £1.08 21.95 +1.18
Y.PUFA - w6 8.16 £0.50 12.82 +£1.23°%* 5.71 £0.56 13.95+0.62° * 10.90 +1.33 12.14 +1.38
Y.PUFA - »3 24.02+2.39 30.25 +£1.35° 17.87 £1.59 24.35£1.96%* 43.08 +3.88 40.82 £2.78
Y. UFA 61.28 £0.90 71.58 £1.98°* 51.92 +1.58 67.32£2.00%* 76.70 +1.85 74.90 +£2.56
Y.SFA/ 3, UFA 0.63+£0.02 0.40 £0.04° " 0.93 £0.06 0.491£0.04%* 0.30+0.03 0.34 £0.05
b/ w3 0.34+£0.02 0.43 £0.05 0.32+0.03 0.58+0.07%* 0.26 £0.05 0.30+0.05
EPA + DHA 16.13 £2.57 19.26 +2.39 10.30 +1.41 16.84 +1.72%* 37.52 +3.48 35.02 £3.73
EPA/DHA 2.92+£0.06 2.3310.21 0.77 £0.02 1.40 £0.11%* 1.97 £0.18 1.49 £0.07°*

WRA - "R RN v RN E . MBS, « « RRFHRBEEZER(P<0.01); « FREBERER

(P<0.05),
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A Sl 1k P9 BB s R 9 28 B X UL B AR
K ABMEHMAAREENIEN, X—RBEX
ReEED T g K %
FRFR A AR L, KW+ 5 A B s b
BREH B T s IR P IR IRA MR AEE
YER . AMRR 2 i BRIE W o7 B, FE Y R
BRAMEFARNRBRS T EHHEEEEAA,
A0 R RE Y R S it 5 BEAR P IR I BR 4L LA BT R
R, BT LAZH B AR 7 BRAH LN T 4E R 40 B B 45 1y
AR R 4 e RO B i BRI AR, (R
TR T 20 B B O 3 e 3 i 3 R A B AR A 1
FIRR BB X & B3 BTE ™, 45 40 B3R 30
PR AR IR AT AR BT BRI AR B, A
PR, &0 % X 5 %7 B 6 T BRI A
WP R P AR R E B2 7, H HRIEH
AEEIZEA . Q0T Ve XA, B A A0 UL Py 400 Mg
fErh C20:4 B E R TEI X, JHAMKIE T IR
TR C20: 4 2H B384 hn, -3 hn T 40 Mg B ¥ K 3
P, BT T X R EK IRB K, 40 B B 3
PEF 3G I A T 445 40 O B ) A BT BB T X
T C20:5 (MR RET BE R TEE
X, MR R AR BRAE R R E , g X
] 52 B 2 A 2R Ak B R 5 BR DK 22 2 A TR R A AT
JE R , TR 4 B B R C18: 2 T C20: 4 Fy 78
e, —EHRT o3 R, T8 X E A BRE
MEEES XSFA FENBRTEMNEX; MW
SUFAEENBERTEIEX, B mEAEL
SSFA/SUFA RTHEEXBERTEIIEX,
X — & B 5 1 E I ( Austropotamobius
pallipes) ™" B8 ( Carcinus maenas) '® F3 2 2%
T ( Gammarus duebeni) "™ Ff BB FE 45 R — 3,
0 B YR AR Y 2 L RS A R0 B iy R 1 o, 4 A
FRBCT Pk, LA I 20 i BB OAE 3l ik, R ) T 40 i B
RE P IER RIEHEHIEE, WIATS, WiE
IX [0 41 B R AR T BR 4 BB LB/ , R Z BB BRTE
P XA £ B EHE2L, R EHE AR
T e VR X ) G IR A58 o %o A 0 f5R J 40 P
R NR MR 25 LR iR AL R, Tk L 2 iR &/
BRI SRGTH B IR A E , 40 M R 5 72 5 e AR
HHEAIMED TR EE, AR RELFERNES
BERE, FFERAR R ARKFEF YR EENABE S
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H,REFRYRERNNAE PO, LFME T 4 MR
st AT LA PR 40 M AT IE AR B D RE AR 57
By Rt eis ., XPIFa B ERE, ELFE
RUEE D _E o2 R HH B SRR i el B, 40 i AR
I I A R 4 RS A 7 A R IO b 5 R YR Xk 3
SRR N AL P 40 BR R B R A R AE B g
R AREZEAHBES, HH R XL FEEH
ZFBE 51 L P 20 A B R 0 PR 4 AU A M
ARk, B WL IR 240 M B R 7 R 2L o o R el O %
18, BE C Y 0E DL 2 1 IR i i A Y PR
AT, A — R IR N BRAEA [ ¥ X
8], B [l B AL ARIR] , 40 M BRI 0 BR A A3 T
KA FERNLAEAL , G T BR 4 A AR AL B O R 2%
B T A B AR X B B B 4 B AT IR B, 1%
15T 40 M B P O A R 0 PR 3% A, AR R R
6%, LA o 35 2 J0 2 3 3 1, 3 3 R 44 LA
BT PITIEF AT, UL 40 MRS BT IR 4
B AEAREXBEEZFRAERAHHEBH
PRI N, 7T RE S AR BN A T R A
Ko B—mBARFTH—BHIP.
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Comparison of fatty acid composition in cell membrane of Scylla
Paramamosain between different waters in winter

KONG Xiang-hui"*, GUAN Wei-bing’, WANG Gui-zhong®, LI Shao-jing®

(1. College of Life Science, Henan Normal University, Xinxiang 453007, Henan, China; 2. Department of Oceanography, State
Key Laboratory of Marine Environmental Science, Xiamen University, Xiamen 361005, Fujian, China; 3. College of Marine
Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract; Gas chromatograph method was used to measure fatty acid composition in cell membrane of mud
crab Scylla paramamosain from the different waters in winter in order to understand the impact of low
temperature on fatty acid composition in membrane and the adaptation in winter. The resulis showed that the
different changes of faity acid composition appeared in cell membranes of different organs and tissues in S.
paramamosain C16:0 and C16: 1 relative content in cell membranes of gills and hepatopancreas in Ninghai
waters were significant lower than these in Xiamen waters respectively (P <0.01 or P <0.05); C18: 0
relative content in cell membrane of hepatopancreas in Ninghai waters was significantly lower than that in
Xiamen waters (P <0.01); C20:4 in cell membranes of gill, hepatopancreas and muscle in Ninghai waters
increased in contrast with Xiamen waters (P <0.01 or P <0.05); C20:5 in hepatopancreas cell membrane
was also significantly higher than that in Xiamen waters (P <0.01). Saturation index of Y,SFA/ Y UFA in
cell membranes of gill and hepatopancreas in Ninghai waters significantly decreased compared with the Xiamen
waters (P <0.01 or P <0.05). For saturation index in cell membrane of muscle, there was no significant
difference between Ninghai and Xiamen waters ( P >0.05). In conclusion, in Ninghai waters with the lower
temperature in winter, the increase of relative contents of non-saturation fatty acids in cell membrane results in
the decrease of saturation index to be used to keep the fluidity of cell membrane and ensure its ability to
perform biological function.

Key words; Scylla paramamosain; fatty acid composition; cell membrane
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