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FE: UHFABAAMATRmRENIBEN N EZLMB, CER0NT B RBH KRB XITNE
EFaXEFRBFYEHARRIENBREGE, FF %W EiﬁiﬁéﬂfﬂA}igﬂﬁiﬁ%ﬁé’wﬁﬂa%

G EH13.85%~11.66% ARG HT b e & & N 75.39% ~72.20% ., % fg B B A g B

CEARBRENBLEEZL M, ENERFANBMATMEE TR, PHEHEGEER
BREMNBALELSNHN  ENERFENBREL G EMG R T, TAH KRR R KN E RF
@ MRty = E 5 B % % DHA (22:6n-3),16:0, ARA(20:4n-6) ,EPA (20:5n-3),18: 0 #
18:1n-9, % Jig i X A% £ g B 49 DHA ,ARA ,EPA 4 & (mg/gDW ) ¥ [ i it #n 9 3 %47 & ) K
A fﬁi%‘TF& F DHA fn ARA & EX AR EREHERF I KB BEMK, F Mg EPA fr
DHA S EMARERARR HEE, A B A EWHF 22 BB (2DPH) fi & Eff &, +
MfE ARA G EMA TR S AR BEHENAE3 BB 3DPH) W#E RfF &2, ERBERXFAH,
K & B DHA A1 ARA 48 %f EPA # 3 4% M #£, 16 fn Jig fF B (SFAs) fn £ 1 18 fn Jig i &
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PO AT & B, B Ig A MUFAs 9 16:1 A8t 18: 1 st M A, LB KA H AR 4 A fe
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H 2 9 filt ( Inimicus japonicus) {5 FR“ ",
#JE F fh ) H ( Scorpaeniformes ), & fili 5}
(Synanceiidae) , 2y iz i IS WG Y B 1 22 0% 26, K
[l 8 T S e ARV R R A
PA) o 200, R AR L S8 IE I A E &g — P i %
Myzepr s, e ah g XIRE A b
G H AR R R R AT T OREE L & B
A Gt AN ] 7 0K 22 5807 5 I 3K 14 B0 1 76 7K £
26, FLAZRT R A 2 il BRAH T TE 5 T K TR S
PEOR, SE BT, 8 R A IRk B BB SR
WA S S IR T A B R
A K H A G il B0 e A R b s SR A A R
WARIE , SR ST T OH A Sl P IR SR B
B0 i 105 20 B e B D5 1R & iR A2 AL, B O IR AT
Jie HAS Bt L0 % Ao A b ) B SR AR T Al
HiF B F AT T ORGSR 0 A B R il
g

1 MRS Ik

1.1 H#RAXRESKE

SIS T H AR G il U i Ko B9 B AT f R A A
BT ET NG KR AT B M. B E
AR H A fifh B 2F 5% £ 28 LHRH-A, J0 8 A T4
P2 L 7E 20 C/KIR T ,40 h J5 IF 46 7= BRHEHRS , 3k 15
ZHRGON . SO0 R B BROE , T G ER . R RS
YRAEZK I 20 C ,Eh 2 29, pH H 7.9 (15U ¥ K
H e SR . IR AL 62 h S AT B, S 3
H i A B A ReNG sh iy &, AL S5 40 B4, H
BB A 4 /N O R L R JIG AR 1RD o3 ) T
R EA R 2F R AR AE L . AR AT A R B S, 4
B E B R 4R W) W AF o (ODPH) | 1 H # {F fa
(IDPH) .2 H # 17 # (2DPH) 1 3 H # {7 o
(3DPH) (4&THTAT) #F i, 4 b I 28 WK B0k, I 1
JFHEAF . FTRE TN -46 TR E T, & T
FE SR R S) JE T T R D B R i R R 43 AT o
1.2 BERBENSE

FE SRR D7 & 1 09 DU R R S R 4R
1 A4 0.01% BHT(Sigma) 954 - B2
(2: )RR IREUGR SR R R G T A TR
AT AR, AP 2 K,

rpPE i AR PR RS B 23 B R A il kAT 95 %
K R AR B - WY B R G T W

Shrf AT R S AR R R R A B R R A
NEWih, e kG lad & R 2 EW o BB AT
EHE, AR EEREE AW ZH R
PR 5 7% 25 1 R0 A [m] i A A it ik 2 2 i
PRI o 5 T i ek b i Sy b PR AR L T T R Y
FIRNVERG . B A e R R G T HAE TR T
BET ZAE T, 5 MR AR AR 1

1.3 EFBFECSEERN

Jii 1 R 119 Y T A SR ) = S A T FR R Akt
K I C19 Lelg (Sigma) 15 AR I E fig 7 AR 4 %
#w, M1 mL ECEmRKRERPeEES T
PRI RGeS O e B B R R A, fF 1 mL
1E O B BV [ I 08 R O 5% 7% 3 W IR AR, A
Cl19 WHrJE i 25 LR IEC BE; MA 14% BF,-H
fie ( Sigma) YA (& 0.01% BHT)2 mL,100 C /K
% 25 min; ¥ HE B S — 20 R AL AR, A
2 mL M 2 mL B EE4ESE 100 C /K 25 ming ¥
ALY ¢ 25 % 2] 10 mL 2.0 8 %, A 2
mL ZEB7KF 2 mL IEC e, 4 E % 5 3 000 1/
min 2.0 10 min, B3 R

K Agilent-6890A S A € 3% A 43 #7 Jig Wi
%, BYEHH30.0 mx0.32 mm x0.25 pm,
R4 Omegawax 320, FID £ I #5 #F A 1 5 B
260 C; A A LA, WA 1.9 mL/min, &
AW~ 30 mL/min, 25 K ik & & 300 mL/min,
I B 60 C, Ph 50 C/min [ i 2
170 C, LA 2.0 C/min 2% 180 C {55
2 min,ZR 5L 2.0 C/min B9 3 2 230 T, 4
1 min, L4 1.0 C/min B9 R 2 240 T, %
¥ 1 min, 33 46.2 min, #EFEE 1 pL, RN
5:1, 38 T 60 kPa,

R A7 00 € 2 W, AR A IR D7 R AR T
(Sigma) [ 434 35 F0 LR BRI () X A o i 7 IR i
A7 08 VE , ¥ AR 5 1153045 g 7 IR ) 468 % {1
C.(mg/g) = (CyxVygxM xS )+(MgyxS,xm)
KX, C, RoRFENR T BRAE VR T #E 5 b 1y & i
(mg/g) ; Ciy W FR YU FE (mg/mL) ; Vo o R
P A B AR (mL) s M, Ry R 4 WG 43 4
S0 AR ) 0 U T AR s M g B i 7 TR R I A
T3S, R TR A0 W T A s me SRy R TR T
H(g) o BAFERPATIE 2 W, BOF A E .

1.4 HiEAE
W2 55 R DL {E + A5 22 (mean + SD) &

http : // www. scxuebao. cn



528 Koo

O 37 %

TNo SEYRKUHE T SPSS 17.0 # {17 ANOVA
Bl 7 J5 2 40 B, 3 F Duncan £ 55 ¥ 17 £ 8 4%,
P<0.05 Bl HAE BEEEZSR,

2 4k
2.1 FARAABEMBRMBARMERRRIPEETF

BREEMEERAN
H A 5 il fife B B 0 S0 A 00 A4 B 07 i 90

}ﬁEEE’J 13.85% ~11.66% . Jg2E IARMENE 0 &2,
IR T R 75.39% ~ 72.20% . B K H
i 'ﬁﬂaﬂﬁ LR R R UCT B (LB IR
o SOV IR R iR B B A
(P>0.05) R AEE & RAERAL)S 2 d BB B B 1
PR TR (P <0.05) . HPEAR & & 7E R iR &
B OB R BT AR (P <0.05) , 1 75 51 25 2
G BOAR X R  4ER5 2 3% DW 224 (K 1) .

®1 TRAREMRBARUERENERFENZERSERAN(TE)

Tab.1 The contents and compositions of total lipid in embryos and yolk-sac larvae of I. japonicus

SR/ % kg i/ % e 1% A i/ % whE /AR B B9 E 43 L
total lipid neutral lipid polar lipid proportion of neutral lipid/polar lipid
R blastula stage 13.85 +0.25° 3.55+0.00° 10.30 £0.09* 25.64/74.36
B2 tail-bud stage 13.70 +0.37° 3.81 +£0.20° 9.89 +0.57° 27.80/72.20
W] 97414 newly hatched larvae 12.64 £0.81% 3.17 £0.02° 9.47 +0.44% 25.07/74.93
W4k )5 1 KAF i 1 DPH larvae 12.40 £0.14° 3.05+0.03¢ 9.35 +0.20° 24.61/75.39
4L )5 2 KAF i 2 DPH larvae 11.82 +0.10" 3.05+0.00° 8.76 £0.16° 25.85/74.15
1L 3 KAF 4 3 DPH larvae 11.66 £0.19° 3.04 +£0.03¢ 8.62 +0.18° 26.07/73.93

TE < [l — SR b bR AR ] 7 B R 22 57 3% (P <0.05) .

Notes: the figures in the same row superscripted with different small letters mean significant differences( P <0.05).

2.2 AEXREBEWERHZ R & AERR & U0 5 T (T
BENERRSE

2 FroR IR & E B B H A B il i A g
W AT SR W EE S iR & i (mg/g DW) .
SR D5 o = B T R 4 DHA(22:6n-3) (16:0
ARA(20:4n-6) .EPA(20:5n-3) .18:0 £ 18: In-
9, 14:0,.16:0.20: 2n-3, ARA  EPA [22: 4n-6 .,
22:5n-3f1 DHA & & (mg/gDW ) B BE IR JIG K OP 5%
PP & B B ERAL, 2 ARA fil DHA 7 it
6 H 2 R 1) 2 2 Wk i R R IE R R
16: 1n-5 .18: 1n-9 J 20: 1 &7 bl % & Jc 7h 5 )5 W
R (P <0.05) , FLug i 35 3 L A€ 1 DPH B %% 9% 11
o AHNRY, BEIR G K OP B AT 0 Rk T, SR R
FUHE Wi 2 ( SFAs ) |\ Z A1t Fi i 1l 2 ( PUFAs) (N-
3PUFAs fil N-6PUFAs &4 . % F & (P <0.05),
T AL i B B2 ( MUFAs) & 5 bl % & e T @
JE B (P <0.05) , Jug 3 Bl /2 1DPH B % ¢
fr B B .

MR 3 al AL, B AR G i IR B S BP B 2E A T AR
PENG W5 P9 & B 5 & IR I R . DHA L 16: 0,
ARA EPA F118:0, Ffig F W& & W17, Ik
e 14:0,16: 0, ARA , EPA ,22: 4n-6,22: 5n-3
1l DHA ()% & (mg/gDW ) I & TR (P <
0.05). 20:2n-6, ARA,22:4n-6 il DHA i & &

MENEI R B 2 R 2 W T R AR K, 18:0 7
NG K B B Be 5 e S T A2 4B (P <0.05)
S/MEEEMERFMEK, 16: 1n-5,18: 1n-9
F20: 1 Bk H 2B THE R AZ A (P <
0.05),16: 1n-5 WE{E H WA B 2 W IR iR, 18: 1n-9
1200 1 {y U AE S B AE IDPH OP & 347 8, A
By, % 1 g N SFAs, PUFAs ., N-3PUFAs 1 N-
6PUFAs & s 1EN G M ON s e A1t L B B vp &2
BETFE(P <0.05) 1 MUFAs & B 72 & & i #i
RS THERER) AL (P <0.05) , I 1 BLAEH)
IEEAT R B B

F 4 AT K E WY B H A Y il i fif B O i
FF b YRR 7 2R TR & o A IR JIG A OP
FAFM LT, PIENRNI N 16:0 F1 14:0 & 5 &
MBPETRE(P<0.05);18:0,20:2n-6, EPA I
DHA & & 2 L TG B 22 L (P <0.05) ;7
ARA & 5 Bl & & #EAT TE A T (P <0.05) ;
16: In-5 2 18+ 1n-9 & & W B & & 1M ik 3l 28 1k .
d P B8 Wi N SFAs, PUFAs, n-3PUFAs fiI n-
6PUFAs 7 il H 4 2 fill 7. 99 % & 5 56 T Ja B 1
234k, 7E 2DPH B B 4 {1 ff1 [a] 3SDPH B 2 4 {1 1
KESRET, PIENRN SFAs il MUFAs & & 2 1)
PARME T RE(P <0.05)
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®2 AAXEMBEBARMERRIEEFENIEHNEIZRFREE (mg/g DW)
Tab.2 The contents of main fatty acids in total lipid in developmental embryo and
yolk-sac larvae of I. japonicus

Jig Wi 2 BENEIH 2 WAL M L1 dfr ik 2 dfr ik 3 dfr
fatty acids blastula stage tail-bud stage newly hatched larvae 1DPH larvae 2DPH larvae 3DPH larvae
14:0 0.77 £0.04" 0.68 +0.04% 0.61 £0.09" 0.59 +0.05" 0.51+0.01° 0.37 +0.02¢
16:0 14.07 £0.37° 11.28 +£0.55° 11.65+0.78" 11.07 £0.67° 10.36 £0.18°¢ 8.62 0. 16"
16: 1n-5 2.41 £0.08° 3.11+0.31° 2.37 £0.06° 2.47 £0.07° 1.84+0.01°¢ 1.56 £0.04¢
16:2n 0.29 +0.00 0.32 £0.07 0.29 £0.02 0.33 £0.04 0.27 £0.01 0.26 £0.01
16:3n 0.25+0.04 0.29+0.11 0.26 +0.06 0.22 +0.08 0.15 +0.00 0.21 +0.01
18:0 4.37 £0.00° 3.99 +0.06° 4.49 £0.32% 4.68 £0.21° 4.59 £0.03* 4.49 £0.06"
18: 1n-9 3.44 £0.09¢ 4.04 +£0.40° 3.87 +0.49" 4.79 £0.22° 4.23 £0.00° 4.07 £0.14°
18: 1n-7 1.28 +0.28 1.36 +0. 14 1.88 +0.52 1.57 0. 12 1.37 20.02 1.44 +0.04
18:2n-3 0.23 £0.00° 0.41 +0.05* 0.35 +0.03° 0.42 +£0.02° 0.36 +0.01° 0.35 +0.03"
18:4n-6 0.34 £0.01° 0.15 +0.05° 0.32 +0.09" 0.28 £0.02% 0.23+0.01% 0.10 0. 07¢
18:4n-3 0.33 £0.04™ 0.25 +0.09° 0.46 +0.12° 0.46 +0.08" 0.17 £0.02° 0.25 £0.05°
20: 1 0.24 £0.00° 0.37 £0.06™ 0.34 +0.02° 0.44 +0.02° 0.38 £0.01™ 0.33 +0.01°
20:2n-6 2.11 £0.03* 0.36 +0.28° 1.24 £0.71° 0.38 +0.08° 0.37 £0.02¢ 0.13 £0.06°
20:2n-3 0.70 £0. 14" 0.94 +0.55* 0.59 +0.28" 0.69 +0.06" 0.56 +0.01° 0.08 +0.00°
20:4n-6 5.26 £0.02° 3.97 £0.09° 3.89 0. 14° 4.18 £0.05° 3.87 0. 04° 3.86 +0.01°
20:5n-3 5.26 £0.03" 4.69 +0.20° 3.94 +0.39° 3.65+0.11° 3.05 +0.02¢ 2.48 +0.01°
22:4n-6 1.50 £0.02° 0.98 +0.05° 0.84 +0.06° 0.97 £0.04° 0.88 +0.03° 0.88 +0.01°
22:5n-3 1.95 £0.05* 1.85 +0.16" 1.44 £0.10° 1.87 £0.05" 1.60 £0.07° 1.44 £0.07°¢
22:6n-3 16.67 £0.01° 13.40 £0.72° 13.25 +0.63"° 13.11 2£0.27° 11.85£0.01° 11.60 0. 121
SFAs 19.53 £0.41° 16.21 +0.60° 17.02 +1.13° 16.62 +0.93° 15.74 £0.15° 13.72 £0.23°¢
MUFAs 7.50 £0.30° 9.07 £0.93% 8.66 +1.01% 9.48 +0.35" 8.06 £0.06" 7.56 £0.16°¢
PUFAs 35.04 £0.38° 27.82+1.67° 27.02 £0.21° 26.74 +0.35° 23.50 +0.11°¢ 21.80 £0.31¢
N-3PUFAs 25.28 £0.27° 21.74 £1.69° 20.18 +0.72° 20.39 £0.34° 17.73 £0.08°¢ 16.36 +0.20"
N-6PUFAs 9.22 £0.07° 5.47 +0.19% 6.28 +0.59° 5.81 0. 14° 5.35+0.03° 4.97 £0.13¢

W E B EARAF F R R ERBE(P<0.05), KGN SFAs fu4 14:0,16:0,17:0 £1 18:0; MUFAs 44 & 16: 1n-5,17:1,18: In-
9,18: 1n-7 i1 20: 1 ;PUFAs & 16:2n,16:3n,16:4n-3,18:2n-3,18:4n-6,18:4n-3,20:2n-6,20: 2n-3,20: 4n-6,20: 5n-3,22:4n-6,22: 5n-3
f122:6n-3,

Notes : the figures in the same line superscripted with different small letters mean significant differences( P <0.05). SFAs in total lipid contain
14:0,16:0,17:0 and 18: 0. MUFAs in total lipid contain 16: 1n-5,17:1,18: 1n-9,18: 1n-7 and 20: 1. PUFAs in total lipid contain 16: 2n,
16:3n,16:4n-3,18:2n-3,18:4n-6,18:4n-3,20:2n-6,20: 2n-3,20:4n-6,20: 5n-3,22:4n-6,22: 5n-3 and 22: 6n-3.

x3 FEAREHBRBARMEBRERNERFABRUEEHHNEZERFREE(mg/g DW)
Tab.3 The contents of main fatty acids in polar lipid in developmental embryo and
yolk-sac larvae of I. japonicus

JIg s /R R B2 WIWEAT WAk 1 d frfa BEfk 2 d 74 Sk 3 d fFfn

fatty acids blastula stage tail-bud stage newly hatched larvae  1DPH larvae 2DPH larvae 3DPH larvae
14:0 0.52 +0.03" 0.45 +0.01° 0.44 +0.04° 0.41 +0.03° 0.36 £0.02°¢ 0.28 +0.00°
16:0 11.84 +0.42° 8.90 +0.49"° 9.31 +0.43"° 8.64 +0.54" 8.11£0.27° 7.05 £0.13¢
16: 1n-5 1.42 £0.10° 2.20 +0.06" 2.06 +0.10* 1.80 £0.09° 1.24 +0.04¢ 1.19 £0.01¢
16:2n 0.22 +0.00* 0.24 +0.06™ 0.20 £0.01%* 0.22 +0.02% 0.17 £0.00° 0.19 £0.00°
16:3n 0.16 +0.02* 0.21 +0.10% 0.12 +0.02° 0.17 £0.06™ 0.08 +0.02° 0.14 +0.02%
18:0 3.62 +0.02° 3.09 +0.08° 3.34 +0.07° 3.52+0.22% 3.39+0.01° 3.42 +0.05°
18:1n-9 1.94 £0.02¢ 2.69 £0.06° 2.99 £0.18® 3.20 £0.19* 2.81+0.01° 3.00 +0.08"
18: 1n-7 0.90 +0.22" 1.00 +0.05% 1.07 £0.05* 1.05 +0.08™ 0.88 £0.02°¢ 0.96 +0.04°
18:2n-3 0.14 £0.00° 0.30 £0.01° 0.31 £0.03" 0.30 £0.01° 0.25 +0.00" 0.25£0.01°
18:4n-6 0.14 +0.01* 0.06 +0.01" 0.08 +0.03" 0.05 +0.01" 0.08 +0.00° 0.04 £0.02°¢
18:4n-3 0.14 +0.02" 0.09 +0.05" 0.17 £0.08™ 0.22 +0.03" 0.05+0.01¢ 0.19 +0.01%
20: 1 0.14 +0.00° 0.26 +0.02% 0.25+0.01° 0.29 +0.02° 0.25+0.01° 0.22 +0.02°
20:2n-6 1.77 £0.12° 0.08 £0.02° 0.12 £0.04¢ 0.08 £0.02° 0.25 +0.00° 0.09 +0.04°
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HR3

i s 2 B B2 VAT i 1 dfr ik 2 d fF BEfk 3 d fr
fatty acids blastula stage tail-bud stage newly hatched larvae =~ 1DPH larvae 2DPH larvae 3DPH larvae
20:2n-3 0.31£0.11° 0.35 £0.32% 0.08 £0.05° 0.06 £0.02° 0.20 £0.02° 0.04 £0.01°
20:4n-6 4.98 £0.00° 3.58 +0.06" 3.32 £0. 14 3.56 +0.10° 3.21 £0.04° 3.27+0.01°
20:5n-3 4.82+0.01° 4.11 +0.08° 3.20 +0.39° 2.97 +0.06¢ 2.40 +0.00° 2.03 +0.03"
22:4n-6 1.43 £0.01° 0.87 £0.01° 0.78 £0.06° 0.81 £0.02° 0.70 £0.02¢ 0.71 £0.00¢
22:5n-3 1.69 £0.02° 1.57 £0.04° 1.37 £0.09° 1.49 £0.04"% 1.21 £0.08 1.13 £0.04¢
22:6n-3 15.68 +0.08" 11.83 £0.09° 11.00 £0.64¢ 10.84 +0.15°¢ 9.44 +0.08¢ 9.42 +0.08¢
SFAs 16.24 £0.47* 12.64 +0.56" 13.29 £0.55° 12.77 +0.77"% 12.07 +0.28° 10.94 0. 184
MUFAs 4.49 +0.10° 6.28 £0.12° 6.52 £0.13" 6.49 £0.36" 5.36 +0.07" 5.51 £0.14°
PUFAs 31.56 £0.24° 23.39 +0.34" 20.84 +1.29" 20.87 +0.39°¢ 18.15 +0.25¢ 17.64 +0.22°
N-3PUFAs 22.86 +0.09° 18.35 +£0.27° 16.22 +1.13°¢ 16.00 +0.27°¢ 13.66 0. 18¢ 13.19 £0.17°¢
N-6PUFAs 8.32 +0.13° 4.58 £0.07° 4.30 £0.14° 4.49 £0.10% 4.25 £0.05° 4.12 £0.06°

=P8 AR B RR ZE R B E (P <0.05) , &g SFAs 0 14:0,16:0,17:0 F1 18:0; MUFAs 44 {% 16: 1n-5,17:1,18: In-
9,18: 1n-7 1 20: 1 ;PUFAs 4% 16:2n,16:3n,16:4n-3,18:2n-3,18:4n-6,18:4n-3,20:2n-6,20: 2n-3,20: 4n-6,20: 5n-3,22:4n-6,22: 5n-3

F122:6n-3,

Notes: the figures in the same line superscripted with different small letters mean significant differences( P <0.05). SFAs in polar lipid contain
14:0,16:0,17:0 and 18: 0. MUFAs in polar lipid contain 16: 1n-5,17:1,18:1n-9,18: In-7 and 20: 1. PUFAs in polar lipid contain 16: 2n,
16:3n,16:4n-3,18:2n-3,18:4n-6,18:4n-3,20:2n-6,20: 2n-3,20:4n-6,20: 5n-3,22:4n-6 ,22: 5n-3 and 22: 6n-3.

*4

TREEMBRBARMEREMNERFEPHENIANETERENRSE(mg/g DW)

Tab.4 The contents of main fatty acids in neutral lipid in developmental embryo and

yolk-sac larvae of I. japonicus

Jig 107 2
fatty acids

£ 33|

blastula stage

tail-bud stage

newly hatched larvae

WA

e L d frfa

I1DPH larvae

AL 2 d f7
2DPH larvae

Ak 3 d f7
3DPH larvae

14:0
16:0
16: 1n-5
16:2n
16:3n
18:0
18: 1n-9
18: In-7
18:2n-3
18:4n-6
18:4n-3
20: 1
20:2n-6
20:2n-3
20:4n-6
20:5n-3
22:4n-6
22:5n-3
22:6n-3
SFAs
MUFAs
PUFAs
N-3PUFAs
N-6PUFAs

S o O O N O

0

.25 0.
.23 +0.
.99 +0.
.07 £0.
.09 +0.
.75 0.
.50 0.
37 +0.
.09 +0.
.20 +0.
19 £0.
09 +0.
34 +0.
.40 0.
28 0.
.44 +0.
07 0.
25 +0.
99 £0.
29 0.
01 +0.
.48 +0.
.42 +0.
.90 0.

00°
05°
01°
00°
03°
01¢

Ozhc
01°
03"
07°¢
06"
20°
144
18¢
07°¢

0.23 £0.
2.38 £0.
0.91 0.
0.08 0.
0.08 £0.
0.90 +£0.
.35 +0.
36 £0.
11 £0.
10 £0.
16 £0.
11 £0.
28 +0.
59 +0.
39 £0.
57 +0.
11 £0.
28 +0.
.57 0.
58 £0.
80 +0.
.43 +1.
.39 +1.
89 +0.

A = e

—

S W AN W

04°°
13°
3]ah
01°
03°
05°
453bc
17
Osab
04°
06ab
Osab
27bc
23ab
12°
254&1
Osab
14ub
74ubc
20
98*
36ahcd
45%®
13¢

0.

2
0
0
0
1
0.
0
0
0
0
0

0
0
0
0
0
2.
3
2
6
3
1

17 £0.
.34 +0.
.30 +0.
.09 +0.
.14 £0.
.15 £0.
88 +0.
.81 £0.
.04 +0.
.24 0.
.29 +0.
.08 +0.
.12 £0.
.51 £0.
.57 £0.
.74 £0.
.06 +0.
.07 £0.
24 +0.
.74 +0.
.14 +0.
17 1.
.96 £0.
.98 +0.

06bc
39°
05°¢
Ozub
04°
26ab
34¢
57
00°
07°
15°
02°
66°
24ab
02°
03*
03°
02°
03°
63ab
gsah
13*
41°
73°

—_ =

e e Me

18 +0.
43 0.
67 +0.
11 +0.
06 +0.
15 +0.

.60 £0.

51 0.
12 +0.
23 0.
24 +0.
15 £0.
30 £0.

.63 +0.
.63 0.
.68 +0.

16 0.

.38 £0.
.27 +£0.
.85 £0.
.99 £0.
.87 £0.
.39 +0.
1.

32 0.

03bc
17*
08"
02°
04°
02°
06*
06
00*
03*
06°
02°
08"
06*
06°
14ab
03*
08*
36*
21°
09°
51
51°
08

0.16 £0.
2.24 £0.
0.60 +0.
0.10 £0.
0.06 £0.
1.19 £0.
1.42 +0.
0.49 £0.
0.11 £0.
0.15 £0.
0.12 £0.
0.14 £0.
0.12 £0.
0.36 0.
0.66 0.
0.64 £0.
0.18 0.
0.39 +0.
2.41 +0.
3.67 £0.
2.70 £0.
5.34 £0.
4.07 £0.
1.10 0.

01°
09°
02°
01°
02°
02°
01*®
01
01°
01°
01°
00°
02°¢
01°
00°
02
01°
01°
06°
13
01°
13ahc
10°
02°

0.09 £0.
1.57 £0.
0.37 £0.
0.07 £0.
0.06 £0.
1.07 0.
1.06 0.
0.48 £0.
0.10 £0.
0.06 £0.
0.06 £0.
0.11 0.
0.04 £0.
0.03 0.
0.59 £0.
0.45 £0.
0.17 0.
0.31 £0.
2.17 0.
2.79 £0.
2.05 £0.
4.16 £0.
3.17 0.
0.85 £0.

01¢
03°
02°¢
01°
00°
01°
06°
01
Olab
05¢
06°
00°
024
01°¢
00°
02bc
00°
02°
04°
05°¢
03°
Oghcd
02°
07°¢

T i —FF R EAR AR R R 2 5 B2 (P <0.05) . Hiig SFAs 404 14:0,16:0,17.0 1 18:0; MUFAs 434 16: 1n-5,17:1,18: In-
9,18: 1n-7 #120: 1;PUFAs 43 % 16:2n,16:3n,16:4n-3,18:2n-3,18: 4n-6,18:4n-3,20: 2n-6,20: 2n-3,20: 4n-6,20: 5n-3 ,22: 4n-6,22: 5n-3

F122:6n-3,

Notes ; the figures in the same line superscripted with different small letters mean significant differences( P <0.05). SFAs in neutral lipid contain
14:0,16:0,17:0 and 18: 0. MUFAs in neutral lipid contain 16: 1n-5,17:1,18:1n-9,18: In-7 and 20: 1. PUFAs in neutral lipid contain 16:2n,
16:3n,16:4n-3,18:2n-3,18:4n-6,18:4n-3,20:2n-6,20: 2n-3,20:4n-6,20: 5n-3,22:4n-6,22: 5n-3 and 22: 6n-3.
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Fig.1 The changes in ratio among the contents of main
fatty acids in total lipid in developmental embryo

and yolk-sac larvae of I. japonicus

The columns in the treatment superscripted with different small

letters mean significant differences( P <0.05). The same as the

following.
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Fig.2 The changes in ratio among the contents of main
fatty acids in polar lipid in developmental embryo

and yolk-sac larvae of I. japonicus
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Fig.3 The changes in ratio among the contents of main
fatty acids in neutral lipid in developmental embryo

and yolk-sac larvae of I. japonicus
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The changes in lipid and fatty acid profiles of devil stinger
Inimicus japonicas during the development of embryo and yolk-sac larvae

HUANG Xuxiong'* , FENG Longfeng', WEN Wen', CHEN Qingkai’, WEI Likun'
(1. College of Fisheries and Life Science ,Shanghai Ocean University ,Shanghai 201306, China ;
2. Fisheries Technology Extension Station of Ningde Municipality ,Ningde 352000, China)

Abstract; wild-caught broodstocks of devil stinger Inimicus japonicas were induced with LHRH-A,; to
spawn and the fertilized eggs were incubated artificially in seawater with salinity 29 at 20 C. The lipid
compositions and fatty acid profiles of the embryos ( blastula stage to tail-bud stage ) and yolk-sac larvae
[ newly hatched,1 day post hatching( DPH) ,2 DPH,3 DPH (unfed) ] were investigated. The results indicated
that the total lipid content of devil stinger decreased from 13.85% of the blastula stage embryos to 11.66%
of 3 DPH larvae. Polar lipid accounted for 72.20% -75.39% of total lipid during the early development.
There was no significant difference in total lipid and polar lipid contents during embryogenesis. The total
lipid and polar lipid contents declined significantly during the development of yolk-sac larvae. The neutral
lipid content first increased, then decreased significantly during embryogenesis and kept stable during the
development of yolk-sac larvae. DHA (22:6n-3) ,16:0,ARA(20:4n-6) ,EPA(20:5n-3),18:0 and 18: 1n-9
were the dominant fatty acids in total lipid of embryos as well as of yolk-sac larvae. The contents ( mg/
¢DW ) of DHA,ARA and EPA in total lipid as well as in polar lipid declined significantly during the early
development of the devil stinger. There was sharp declining in contents of DHA and ARA in total lipid as
well as in polar lipid when the embryo developed from blastula stage to tail-bud stage. The EPA and DHA
contents in neutral lipid first increased, then decreased during the early development and the peak appeared at
newly-hatched larvae stage and 2 DPH larvae respectively. The ARA content in neutral lipid increased step
by step during the early development. DHA and ARA to EPA, saturated fatty acids ( SFAs) and poly-
unsaturated fatty acids( PUFAs) to mono-unsaturated fatty acids( MUFAs) as well as N-6 PUFA to N-3PUFA
were preferentially utilized in total lipid during the early embryonic development. While EPA to DHA and
EPA to ARA in total lipid were preferentially utilized during the later embryogenesis and development of
yolk-sac larvae. Among the SFAs, 16: 0 to 18 : 0 was preferentially utilized during the whole early
development. Among the MUFAs,16: 1 to 18: 1 was preferentially utilized during the later embryogenesis
and development of yolk-sac larvae. It was therefore suggested that DHA ,EPA and ARA in polar lipid could
be transferred into neutral lipid during the early development of devil stinger. And the preferential utilization
of some fatty acids depended on the lipid class and the development stage of the embryo and yolk-sac
larvae.
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