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1.2
QP2010 - ,  AOC-20
( SHIMADZU ), 30mx0.25mmx0.25um
SPB-50 (  SUPELCO );

(  BIO-RAD ) ;14% BF3-CH30H
( ALLTECH ),
(  TEDIA ),

1.3
Bligh-Dyer  (Bligh et al, 1959),
0.1—0.2g ,
2min, 5min, 3000r/min 6—8min,
KOH-
60 2h, Metcalfe(1966) BF3
: ( NacCl )1min,
QP2010 -
( , 2000)
1.4
(Mean, M)z
(Stdeva, SD) , SPSS 13.0
, One-Way ANOVA
, Duncan
2
2.1
1
306.00mg/g 92.78mg/g;
389.91mg/q,
, , 292.69mg/g,
24.93%
2.2
2 2 , 28 ;
14 —24 (SFA)13
, (MUFA)7
(PUFA)8
2.2.1

SFA  PUFA  , 33.25% 41.23%, MUFA

. 25.53%, C20:5(n-3)(EPA)
C22:6(n-3)(DHA) . C16:0(

) C22:6(n-3)(DHA) , 21.63%

12.43%; C20:5(n-3)(EPA) C18:1(n-9)( )

9.99%  10.07%;
, C18:2(n-6)( )1.23% C18:3(n-3)
( )4.74% C20:4(n-6)(AA )4.47%,
22:5(n-3)(DPA) ,
7.01%; S EPA+DHA 22.41%
2.2.2
, SFA PUFA
, 36.78%  39.05% C16:0 DHA
, 24.03%  16.13%, EPA
(P<0.05)
2.2.3
, > PUFA 47.64%,
DHA EPA (P<0.05),
23.0% 12.28%; C18:0( ) C18:1(n-9)( )
22:5(n-3)(DPA) (P<0.05)
2.2.4
, > SFA (P<0.05),
C16:0 , 20%
, DHA 1/5, 4.26%—
5.94% C17:0 C18:0
0.5 5 (P<0.05); : AA DPA
6.72%  7.96%,
, AA EPA DPA
: C18:1( ) C18:2( )
C18:3( ) (P<0.05)
2.25
MUFA (P<0.05),
36.71%, SFA MUFA  PUFA
1/3; C16:0 C20:4(n-6)( ) 22:5(n-3)
(DPA) C22:6(n-3)(DHA)
(P<0.05), 15.49% 1.85% 0.52% 1.50%,
DPA 1/10; C18:1( )
C18:2( ) C18:3( )

1 ZAWBLEMEBEBERE0N=3, my/g)
Tab.1 Total lipid content of O. fasciatus in different developmental stages (n=3, mg/g)

306.00+8.67° 237.74+4.24° 92.7846.45°

389.91+9.24%

376.24+2.78° 320.03+12.79" 292.69+12.15"

(P<0.05) 2
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*2 FAOWBEBWNEBEEIBRLER (n=3, %)
Tab.2 Fatty acid composition of O. fasciatus in different developmental stages (n=3, %)

C14:0 0.94£0.01° 1.05+0.14" 1.46+0.08% 1.89+0.14° 2.04£0.06° 1.25+0.06° 1.94£0.29°
12-M-C15:0 0.07£0.01° 0.08+0.02° 0.07£0.02° 0.31£0.08" 0.49+0.04% 0.24+0.16" 0.17£0.04"
14-M-C16:0 0.10+0.03¢ 0.16+0.05° 0.10+0.04° 0.21+0.03" 0.34+0.06° 0.43+0.02° 0.11£0.01%

C16:0 21.63+3.95% 24.030.71° 23.2242.33° 22.46+0.88° 19.65+0.99% 15.49+1.06" 21.07+0.59%

C16:1(n-9) 8.22+1.00° 7.4240.40® 9.17+0.70° 6.17+1.03° 6.02+0.14° 4.73+0.49° 4.36+2.45°
C16:2(n-4) 0.13+0.03" 0.20£0.07° 0.03+0.01° 0.18+0.04 0.23£0.04 0.29+0.05° 0.07£0.02°
14-M-C17:0 0.37£0.12° 0.75£0.15° 0.34£0.34° 0.79£0.12 0.95+0.09% 0.71£0.10° 0.34£0.17°
15-M-C17:0 0.09+0.06° 0.21+0.10° 0.12+0.08° 0.140.04¢ 0.38+0.03" 0.78+0.07° 0.20+0.02°

C17:0 0.69+0.04° 0.79+0.13° 0.63+0.09° 0.93+0.05% 0.88+0.06% 0.77+0.06° 1.04+0.04°

3,7,11,15-M-C20:0  0.06+0.03° 0.100.06™ 0.03+0.01° 0.28+0.02° 0.17+0.03° 0.18+0.02° 0.14+0.02°

C18:0 8.60+1.76" 8.93+0.48" 2.41£1.12° 13.11+0.74* 12.44£0.51° 10.60+0.80" 13.24£0.90°

C18:1(n-9) 10.07+0.38° 9.57+0.73° 5.83+0.55¢ 7.68+0.25° 10.86+0.03" 19.48+0.34°% 13.05+0.27°
C18:1(n-7) 5.57+0.03° 5.99+0.53° 6.26+0.53° 5.93+0.18° 7.1840.13° 10.90+0.32° 4.310.08"
C18:2(n-6) 1.23+0.09° 1.200.26° 1.300.18% 0 3.95+0.22° 6.89+0.24° 6.45+0.35°
C18:3(n-3) 4.74+0.16° 1.86+0.44° 1.12+0.30° 3.26+0.80° 7.14+1.08° 15.20+1.22° 2.460.10%
C19:0 0.14+0.03* 0.39+0.19% 0.08+0.01° 0.26+0.08° 0.14+0.03° 0.07+0.02° 0.20+0.02°
C19:1(n-9) 0.14+0.03" 0.37+0.17° 0.07+0.01° 0.16+0.02% 0.09+0.03" 0.06+0.02° 0.09+0.04™
C20:0 0.50+0.13" 0.24+0.05° 1.12+0.09° 0.83£0.06® 0.4520.04° 0.36+0.07™ 1.53+0.10°
C20:1(n-9) 1.02+0.23° 0.61£0.13° 1.23+0.18° 0.9520.07" 0.69+0.05° 1.04£0.03° 2.03£0.16°
C20:2(n-7) 1.26+0.19° 0.86+0.01° 1.33+0.10° 0.54£0.03" 0.36+0.08" 0.30£0.03" 0.60+0.03"
C20:4(n-6) 4.47+0.26° 3.82+0.07% 3.97+0.16° 6.72+0.17° 5.68+0.27° 1.85+0.18° 1.87+0.05°
C20:5(n-3) 9.99+0.96° 8.52+0.67° 12.28+1.31° 13.43+0.33° 8.01+0.25° 5.39+0.66° 4.81+0.08°
C22:0 0.03+0.01° 0.05+0.02° 0.06+0.02° 0.37£0.08" 0.26+0.01° 0.37£0.03" 1.13+0.19°
C22:1(n-9) 0.22+0.08° 0.09+0.03" 0 0.26+0.04% 0.14£0.02* 0.17+0.01° 0.31£0.09°
C22:5(n-3) 7.010.69° 6.460.29° 4.61+0.49° 7.9620.12° 4.91+0.19° 0.52+0.10 1.59+0.08°
C22:6(n-3) 12.43+2.69° 16.13+2.13" 23.00£2.41° 4.26+0.69° 5.94+0.51° 1.50+0.28° 15.69+1.28"
C24:0 0.05+0.02° 0 0 0.19+0.01° 0.20+0.01° 0.11£0.01° 0.35+0.00°
C24:1(n-9) 0.30+0.07° 0.15+0.06° 0.16+0.07° 0.73+0.04° 0.41+0.02° 0.33+0.04%® 0.86+0.07°
S SFA 33.25%5.75" 36.78+0.52® 29.64+3.13° 41.77+1.43° 38.40+1.64° 31.341.76" 41.46+0.90*
S MUFA 25.531.57" 24.17+1.45 22.72+1.51° 21.88+1.18° 25.3920.06" 36.71+0.84° 25.01£2.46"
S PUFA 41.23+4.18* 39.051.30* 47.64+2.74° 36.35£1.92" 36.2121.58" 31.95+2.60° 33.53x1.57°
S EPA+DHA 22.41+4.65° 24.65+1.51° 35.28+3.08° 17.69+0.90° 13.94£0.40° 6.89+0.94° 20.49+1.36"
: SFA. ; MUFA. ; PUFA.
, 19.48% 6.89%  15.20%; > EPA+DHA ,
, 6.89% , , )
2.2.6 ;
SFA , 41.46%; (P<0.05), ,
DHA 15.69%, > EPA+DHA 20.49% . Cl16:0
2.3 64.44mglqg, 21.07mgl/qg,
(
3 3 , SFA> 83.98mg/g C18:0( ) AA( ) EPA
n-3HUFA>MUFA; , DPA , ;
10 C16:0 C18:1(n-9)( ) C18:3(n-3)( )
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*3 FZOAPZTEEMBEEREIFEE (=3, mg/g)
Tab.3 The actual content of the main fatty acids of O. fasciatus in different developmental stages (n=3, mg/g)
C16:0 64.4425.77° 55.08+1.20° 21.0745.48° 83.98+3.43° 70.67+3.81° 47.34%4.89" 59.59+1.60°
C16:1(n-9) 24.60+3.75° 17.000.79% 8.3242.27° 23.07+3.18° 21.64+0.31° 14.47+2.01° 12.42+7.23°
C18:0 28.61+4.45° 20.47+1.24° 2.04+1.42¢ 49.0242.59° 44.74+1.95° 32.41+3.61° 37.4242.22°
C18:1(n-9) 30.11+2.09" 21.94+1,52° 5.14+1.81¢ 28.72+1.53° 39.06+0.44 59.47+3.15° 36.92+1.00°
C18:2(n-6) 3.67+0.39° 2.75%0.59° 1.18+0.26° 0 14.200.76° 21.02+0.16° 18.24+0.92°
C18:3(n-3) 14.5040.56° 4.99+1.02° 1.02+0.12° 12.19+1.22° 25.69+3.83" 46.30+1.92° 6.97+0.56°
C20:4(n-6) 13.34+0.36° 8.76+0.24" 3.60+0.30° 25.13+0.42° 20.41+0.81° 5.64+0.35° 5.29+0.11°
C20:5(n-3) 29.83+6.89" 19.53+1.43° 11.24+1.04° 50.22+0.91° 28.79+0.79" 16.39+1.40° 13.60+0.54¢
C22:5(n-3) 20.90+1.39" 14.81+0.65° 4.18+1.02° 29.76+0.36° 17.640.51° 1.58+0.25" 4.49+0.33°
C22:6(n-3) 37.0345.51° 36.84+5.18 21.01+1.84° 15.93+1.95° 21.36+2.03 4,57+0.68° 44.34%3.14°
SFA 90.05+8.05° 75.55+1.17¢ 23.11£2.54° 133+10.23° 115.4115.76" 79.75+8.50" 97.01+6.28°
MUFA 54.71x4.13" 38.94x2.29¢ 13.46+0.82° 51.79+4.65° 60.70+3.17° 73.9424.89° 49.34%3.58°
(n-3)HUFA 87.76+8.82° 71.18+4.07° 36.43+4.45¢ 95.91+7.89° 67.79+2.37% 22.54+2.32° 62.43+3.18°
(n-6)PUFA 17.010.23° 11.51+1.31° 4.78+1.21° 25.13+2.34 34.61+1.44° 26.66+1.38" 23.53+1.99°
: SFA. : MUFA. ; PUFA.
 STFRE —e— =X 3
80 +100
ol T 31
> 170 <
g 50r 160 &
U 40 - {50 %
E 3ot {40 E
90 20t 13 ( )
10 - 170 , Tocher  (1984) ,
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) .\\« N !1,\« .fb\« ¢ O 99 @0 Qg Qo
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AT ES ) ,
1 , n-3
Fig.1 Utilization degree of the main_fatty acids in embryos and endogenous (Owen et al,
vegetative stage
1975; Cowey et al, 1976; Gatesoupe et al,
(P<0.05), ,AA DPA DHA 1977) (Hippoglossus hippoglos-
, DHA sus) (Scophthalmus maximus) (Pagrus
10 major) (Gadus morhus)
( ) C22:6(n-3) (DHA) C20:5(n-3)(EPA)
1 , C16:0 ( ) C18:1(n-9) ( )(Klungsory et al,
,  C16:0 ,1989),
43.37mglg, C18:0 C18:1(n-9): : C16:0(
,C18:0 C18:3(n-3) ) C22:6(n-3)(DHA) : C20:5(n-3)
92%, DHA , DHA  (EPA) C181(n-9)( ), (Sparus
43.26% SFA MUFA PUFA HUFA aurata) (
, SFA , 69.94mg/g , 2002),
75.16%, (n-3)HUF(n-3 ) ( , 2010) , EPA
58.49% DHA (n-3)HUFA ,
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(n-3)HUFA , ,
(Rainuzzo et al, 1997; Lie, 1993) 3 , ( , 2001)
DHA EPA DPA, 3.3 “ 77
(n-3)HUFA 87.76mg/g, SFA
, (Sargent, 1999; ,
: n-3HUFA 2002) , , C18:1
n-9 n-6 n-3 (n-9)( ) C18:2(n-6)( ) C18:3(n-3)( )
(Mourente et al, 1993; , DHA
, 2002), 1 : AA DPA , DHA 4.57mglg,
, S EPA+DHA 6.89%
(SFA) C16:0 C18:0 , DHA AA
(MUFA) C18:1 ,  (n-3)HUFA (HUFA) ( , 1997) ,
EPA DHA EPA 16.39mg/q,
3.2 ; :
DHA EPA n-3PUFA DHA ,
DHA EPA AA  (Rainuzzo et al, 1997) 2 , 2001)
2 3 , n-3 (Paralichthys olivaceus)
AA DHA EPA , , DHA EPA , DHA
DHA EPA AA ,
, , DHA EPA , EPA
EPA ,
DHA ,EPA DHA n-3 (Rainuzzo et al, 1997), EPA
(HUFA) , DHA
, 2 (Watanabe, 1994; ,
DHA EPA 2002) C18:1(n-9) C18:2(n-6) C18:3(n-3)
, , , EPA :
C16:0 C18:0 DHA (Bell et al, 1995), DHA
Cl16:1(n-9) C18:1(n-9) n-3 , 18—25d
AA EPA DPA , DHA , “ 7,
, 4.26% ,
, C18:2(n-6)( ) C18:3(n-3) (Sargent et al, 1995; , 2006) “e
( ) , , DHA i 50% ,
DHA , DHA ,
SFA, PUFA ; PUFA , € >
) ; 3.4
, n-3 ,
: n-3 ,
,AA  EPA DPA
DHA , (2002) “*
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THE STUDY OF FATTY ACID COMPONENTS IN EARLY
DEVELOPMENTAL STAGE OF OPLEGNATHUS FASCIATUS

XU Shan-Liang, WANG Ya-Jun, WANG Dan-Li, YAN Xiao-Jun

(Marine College of Ningbo University, Key Laboratory of Applied Marine Biotechnology,
Ministry of Education, Ningbo University, Ningbho, 315211)

Abstract In order to investigate the fatty acid composition and changes of Oplegnathus fasciatus in early development,
the total lipid and fatty acids composition of O. fasciatus in different developmental stages (unfertilized eggs, embryos,
larval, juvenile, young) were measured by means of GC/MS. The O. fasciatus was sampled from the Hengma mariculture
base of Ningbo Marine and Fisheries Research Institute, Ningbo, Zhejiang Province in May 2009. As a result, Twenty-eight
fatty acids were detected in O. fasciatus, including 13 saturated fatty acids (SFA), 7 single unsaturated fatty acids (MUFA)
and 8 poly unsaturated fatty acids (PUFA). Found the following characteristics: (1) The major fatty acids in eggs followed
by C16:0, C22:6 (n-3) (DHA), C20:5 (n-3) (EPA) and C18:1 (n-9) (oleic acid), and the content of C16:0 was topped in each
stage; (2) C16:0, C18:0 (SFA) and C18:1 (MUFA) were main source of energy metabolism during embryos and internal
nutrition, while the DHA and EPA were preferentially preserved; (3) Feeding rotifers and copepods can significantly im-
prove the content of essential fatty acid (AA, EPA, DHA), and feeding artemia can only increase rapidly in the C18:1 (n-9)
(oleic acid), C18:2 (n-6) (suboleic acid) and C18:3 (n-3) (linolenic acid); (4) The main reason that “death peak” took place
in juvenile fish may be lack of essential fatty acids AA and DHA and higher EPA in juveniles, which may cause the imbal-
ance of DHA and EPA ratio in membrane phospholipid. The research result can offer a theoretical foundation to perfect the
bait sequence of O. fasciatus during seedling stage and improve the success rate of artificial breeding.

Key words Oplegnathus fasciatus; eggs; embryos; larval; juvenile; young; fatty acids



