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TR T R0 45 5 B BRI I A PR 5 Y
(AR R ORI (B KA
AR5 ) e o A R R B AR I A
B, ARIERMAERTTE, BT TR
7l LI A% e B B AR T AR AL R A, L
BT RGN AT £ N DR R R I B R 7 TR 1Y
SERRAI, B A L i A 48 4 R O R Uy
B B 10 TR s SR RE A, LA 4 7R 2 i AR 1
Br B AE T AR A A, O e i A A N T
B HOAR SR

1 MRS T

1.1 HREXES5LIE

S H 4 #E AR )y il 1) £ B9 R T 201448
4—5 JHCH b K A 5 BT R Ve TN S L
T R P AR B S M . A AR il £0 B £ 2
SNTEFIMR, ZHMMHEARMEE UL
K55 1A 1 r FH ek 2 Sk R R R DR (R R
LB FEUN N A BR 2 T A 7 04 & s LR bR
Ak, TR TR M A 48.82%+
0.28%, MR & &8 H5.74%+0.27%, KAr&h
13.93%+0.05%, Tk gL & L&, Kk
PRAFDRE K AT = 1AY B 41 sk 1o A 388 8 1 4R
Go NTZH . 3205 00 4k LA K AT 0 FF 11 i 40
(R4 B 7 1 2 R K T 250, 2 v AR Bl R
BB B A 2 BRIt A R S PSR IB IE, RAERE
ANTR ) & B B B4y AR BUR B2 KG B1 . ARG (s gt
[, SZAE)580~85h), PIWHTFH(OH #). JFH AT
R (3 H )4 ZAE N, BRARE L4307,
AT 43 5 B 3R AN () 0 1 5 i 45 1) B R £
B BAFAREMSEN4A~6 g, fFf8~12 ¢
(4000~20 0002 ), . HUFEJ5 7 HVE T-20 °CIY
VKEEV R, W URJE FE TSR E 76 CCHYVKA
PRAE. M, BHEMESRETIHREEE,
RS . RS IE FREI
1.2 Koy SAEF0AE AER I E 73 0%

K FH V8 VR T L 00 R A K oy, HAR
U7 W B R O s, R 7 B 2 Ak AN AT AR L T B
(GB/T22223-2008) 1 /i H & AR I . 10 1A
(FR) . ANTRFNAR Wi (B) I 52, ARG i R HP 16 1
PR M, DA g 0 0 v AR — T O & DR
5 B8 A 6 5, A #% A Agilent 68907 S AH (1
AL
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F1 FEXREANEHRERRSE

Tab. 1 Fatty acid composition and content of
parents feed %
iEpilgice R g gz TR

fatty acid content fatty acid content
C14:0 3.41 C22:2 0.40
C15:0 0.31 C18:3n6 0.11
C16:0 15.07 C18:3n3 3.58
C17:0 0.43 C20:3n6 0.11
C18:0 4.90 C20:3n3 0.32
C20:0 0.48 C20:4n6 0.98
C22:0 0.32 C20:5n3(EPA) 8.78
C23:0 0.03 C22:5n3(DPA) 1.33
Clé6:1 3.87 C22:6n3(DHA) 13.31
Cl17:1 0.11 >SFA 24.95
C18:1n9t 0.23 >MUFA 24.47
C18:1n9¢c 17.30 >PUFA 50.57
C20:1n9 0.98 EPA+DHA 22.08
C22:1n9 1.50 >n3PUFA 27.31
C24:1n9 0.49 >n6PUFA 1.09
C18:2n6t 0.10 > SFA/YUFA 0.33
C18:2n6¢ 21.29 >n3PUFA/Yn6PUFA 25.14
C20:2 0.29

E: SFANWANARITER, MUFAJNEAMIAIAERTIR, PUFANZ AL
PRI, UFANAWEREDIEE, FH

Notes: SFA. saturated fatty acids, MUFA. mono-unsaturated fatty acids,
PUFA. poly-unsaturated fatty acids, UFA. unsaturated fatty acids, the
same below

1.3 HEAIBFG T

BT A 8P Al mean+SDE /~ , K FExcelfl
SPSS 17.04b BEE 4 2 K1 4% . FiOne-Way ANOVA
X4 KB B B BUE 25 S AT O 20, gk
P2 E B, SR T TE 5% pR UG ¥ JE AT
J7 224381 HDuncan[RiEAEZ H L, LIP<0.05
hESRE,

Jig W7 1 R 2 RO SR T A 2

EAA 4 5T H 45 B D R S5 PR % i (mg/g DW)
M=T1xCx10;

W JiE B B g D75 2 K FH £ (mg/g DW)
M=M~M,;

JU Jit B B i 177 1R ) FH 26.(%)
R=(M~M_)/M,x100;
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A0 IR 5 B B 1D 2 A1 H i (mg/g DW)
M=M,~M,;

A-F IR 5 5 B BETR 7 1 1) 3. (%)
R=(M—My)/M,x100;
A, TR T RN E (%), CUEds
JIE 5 R B9 7 43 & (%), DWR T, M,. M,.
MM 3R A 2R B0 . WA (B IRRT, 2K )E
80~85 h). WIWEAF (0 H #). JF O RTAF (3 H
1) B 7 R S PR 5 1 (mg/g DW).

2 HEH

21 BAEMBERKSMRESETL

B R D Bl CURTAT ALK o & 2 B S
TARZHREIN . WA MAIIFAT f1.(P<0.05), A5k
ZAEON . RN RN AT 2z [A] A K o R
A EZE R (P>0.05), K-S EMENALEE R
T R (GR2) . 2 AR O il R 32K B SR D
W0 e (23.73%) I i TR IR Y A S A
1 (21.27%)(P>0.05)(5£2), H - H W EIR =
(21.27%~23.73%) 3 5. K F 40 0241 £ (31.70%)
(P<0.05); fapiihE, MiEMMERRE, HANR
i WA (119 31.70% 5835 T /& 2 JF 1§ {1
f26.73%(P<0.05)(#2).,

R WEARAHELAEMBRKSMEESE

Tab. 2 The moisture and total lipid content of
T. flavidus in different developmental stages -3 o,
. REZHEH0 " Wi IO
fabr .. i .
. unfertilized newly hatched before feeding
index embryos
eggs larvae larvae
0/ v
7J(§.j\/( Wi H) 74.78+1.75° 74.53£1.75" 76.58+0.88"  82.49+1.46"
moisture
© /00, -
Hﬁﬁ« A.’¥i) 23.73£1.70" 21.27£1.37° 31.70+2.70°  26.73+0.74°
total lipid

Ee AT ARNG FRERORZE R R E(P<0.05), R
Notes: values within a line followed by different letters were
significantly different (P<0.05), the same below

22 BAREMEREMERMNEREN

Rl T Co~C2413 7R NG IR , 78 4 ¥ A U7

fis B 25 2 B B B AR, A I B A B

& C14~C221)27F0 IR W R . 430l >y 8 1k i1 g

iR (SFA) . 7 B ASH6L F S 7 12 (MUF A) Fl 127
Z AN FIIE I R (PUFA)(#3).

EE BTN BRGEANTEBRE AT

3 8 AR 7 il R 45 R B B B C18: 1n9c i SR

05 R 1 43 1 34O A e (25.75%~26.38%), H

TERE . TR EMEZERP>0.05)(#£3), C16:07F
SRENBEMNESSRRER, HMANMELRE
E] R B (P<0.05), HEUE19.81% T
R 216.62%(%3). CIS:0OM H S RESZS LB
Btz G % % 5 (P>0.05), HEEEE N
7.95%~8.59%(#3). Cl6: 1M H SR MAL T
SIS 0T B (P>0.05), HOBUE M K 324
UIAY6.51% F F& 2 JF O RTAF 19 5.37%(£3);
Cl18:2n6ct A UMM S, B A L F 2 IS
)T R (P>0.05), HECME MK Z K 001
4.07% I~ B 2 JF D RTAF £ 3.56%(53)

AR T AR R A F kb #Er, C22:6n3
(DHA)IY A 43 & B K & 5 12 35 45 (P<0.05),
BB N 17.70% T} 55 2223.40%(3), C20:5n3(EPA)
H & R4S R B B =2 0] G i 2 A8 b (P>0.05),
FLBUE 5 R3.21%~3.75%(33) . MM EKRHE .,
DHA+EPAZE L 5 DHAMAHMRL, MRAZHKGOH . IR
&3 W AT DHA+EPAT A S B EF 5
(P<0.05), BUHM20.91%TF 5 E27.15%; JF HH
7411 ) DHA+EPA S 12 (25.73%) 5 4 AT 1 FIE i
YIEA B35 22 5(P>0.05)(#3)

&K FH W ¥SFA. MUFA#PUFA® 44
FH RN A ¥ 7R 7 il AR 320K O B S AT
1, JE R 20 B P SFARY L 191 Bt 14 & 7 5 B
R BB (P<0.05), HEEMN3035% FREE
26.28%(#3). MUFALLHITESS K& B BBz [\ 6 i
25 (P>0.05), HBUENE 432.99%~36.25%
(P>0.05)(#3). I, PUFARIHLBIBEAN AL B &
PR T B3 (P<0.05), HEUE N33.41% T+
%40.76%(33),

A& F WHE b Y SFA/Y UFAF=Y n3PUFA/Y n6PUFA
PR TAL  BEAR R B B A R AR
P2 55 AN AR RN 17 1R 19 L 8 (ZSFA/Y UFA)BE A &
BRI E FREBEHP<0.05), HEMEMN0.59TF
[ 50.46(F%3), M5, Yn3PUFA/Yn6PUFALL %K
ALK AN A R F 2R LT #(P<0.05),
HEUEINS.26 T [ E16.55(3).

23 BREMBEERFEBRIGIENTL

F T 24 B AR O i 1) B RS AE X RCR AT fa
FREFS B R M A A0, Ry HEBR B R X A 0 1R B
Iy 2 S B ) A T4, e I R S B i AR A 1Y
G343 A A AR A IS S B B

AT 2 B8 R L IR AE 8 T4k 35
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T3 WEAFHERXENRENRERLSE

Tab. 3 Fatty acid composition and content of 7. flavidus in different developmental stages =3, %

iEp gz AR HG G iy I JF AT £

fatty acid unfertilized eggs embryos newly hatched larvae before feeding larvae
C14:0 1.47+0.25° 1.29+0.03® 1.04£0.11% 0.98+0.08
C15:0 0.18+0.01° 0.16+0.02* 0.14+0.02° 0.14+0.01°
C16:0 19.811.78° 18.56£0.28" 16.62+0.63" 16.62+0.96°
C17:0 0.27+0.08" 0.22+0.03" 0.19+0.05" 0.17+0.02°
C18:0 8.35+0.85 8.14+0.74" 7.95+0.66" 8.59+0.75°
€20:0 0.22+0.01° 0.26+0.02° 0.27+0.01° 0.3120.01°
C22:0 0.030.00° 0.04+0.00™ 0.03+0.02° 0.06+0.01°
C23:0 0.010.00° 0.02+0.01* 0.02+0.01* 0.03£0.01°
Cl6:1 6.51+1.25" 5.90+0.60° 5.37+0.37" 5.39+0.83°
CI17:1 0.32+0.01* 0.46+0.04° 0.40+0.09" 0.28+0.01°
C18:1n9t 0.20+0.01°* 0.20+0.02" 0.200.04" 0.18+0.02°
C18:1n9¢ 27.55+1.94° 26.38+1.73" 25.75+1.45° 26.36£2.01°
C20:1n9 1.34%0.08" 1.30+0.06* 0.90+0.65" 1.42+0.07°
C22:1n9 0.15%0.06" 0.15+0.04" 0.17+0.04" 0.18+0.05°
C24:1n9 0.18+0.07" 0.18+0.04" 0.19+0.07* 0.26+0.06"
C18:2n6t 0.11£0.01* 0.09+0.02" 0.09+0.02" 0.16+0.13°
C18:2n6¢c 4.07+0.31° 3.91+0.44" 3.93+0.43" 3.56+0.43°
€202 0.5120.09" 0.45+0.02" 0.45+0.05" 0.45+0.04°
C22:2 0.110.02* 0.19+0.12° 0.100.02" 0.08+0.01°
C18:3n6 0.06+0.01" 0.06+0.00™ 0.06£0.01" 0.05£0.01°
C18:3n3 1.06+0.13 0.99+0.03° 0.59+0.30° 0.94+0.05°
€20:3n6 0.110.02* 0.13+0.01° 0.13+0.01° 0.13+0.01°
C20:3n3 0.18+0.08" 0.210.02" 0.24+0.03 0.24+0.03°
C20:4n6 0.86+0.08" 1.06£0.05° 1.14£0.11° 1.34+0.10¢
C20:5n3(EPA) 3.2120.58" 3.47+0.35 3.75+0.22" 3.53+0.43*
C22:5n3(DPA) 5.42+0.74° 6.00£0.26™ 6.88+0.13° 6.37+0.49"
C22:6n3(DHA) 17.702.10° 20.17+0.63® 23.40+1.25¢ 2221%1.17"
YSFA 30.35+2.29° 28.69+0.82" 26.26:+1.42° 26.89+1.31°
YMUFA 36.25+2.96° 34.58+2.27° 32.99+1.17° 34.062.62°
SPUFA 33.41£4.08" 36.73£1.62" 40.76=1.18° 39.06+2.73"
EPA+DHA 20.91+2.61° 23.64+0.97° 27.15£1.17° 25.73£1.56™
Yn3PUFA 27.56+3.55" 30.84£1.22% 34.86+1.54° 33.28+2.09°
Yn6PUFA 5.22+0.43" 5.24+0.46" 5.36+0.38" 5.24+0.60°
YSFA/YUFA 0.59+0.08" 0.53+0.02" 0.46+0.02° 0.48+0.04°
Yn3PUFA/Yn6PUFA 5.26+0.25" 5.90+£0.34" 6.55+0.71° 6.38+0.31°

http://www.scxuebao.cn
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AR SR WA, 7E AR 520 ORI IR G 19 32 22 iR
Wi, SEbr & 4T =¥ A C18:1n9¢,
C22:6n3(DHA)FIC16:0(#%4). MK Z K U0 2| 171k
IR, C14:0HIC16:05E b & & W 2 W >
(P<0.05), C20:4n6F1DHAZL Fx & & Wi T+
(P>0.05), HoAth & 55 107 2 52 R & i S g3 T~
i (P>0.05)(F4). KZHKUWMSFA. MUFAFI
PUFAMY SEFR & (5051 68.14 . 81.91F176.47 mg/g)
W 0= T (P>0.05) 5 AL H IR AR (43531 4 57.86
70.06F1174.94 mg/g)(#4).

MG £ BAEHEBR ERA S0 AL %
AR 7 il AR AT fA BT OO RT AT AR B, BR
C18:3n3 19 5L i & W& I F+4h(P>0.05), C14:0.
C16:0, C18:2n6¢c. C20:5n3(EPA). C22:5n3(DPA)
F1C22:6n3(DHA) 5 bR & B AR & B 3 W & 1%
ik (P<0.05), FAth 45 54 i iy R 1) 52 B 7 it B £
Wi & B W s > (P>0.05), Xt 53 T SFA.
MUFAFIPUFASE PR & &t Bifi £ 1 % & 10 5 35 0
B (P<0.05)(#4).

24 HEREMFEaRBEMEFRMEEZZRHER
B SEFRF A

e BG W BX £ 2 g By BR 04 52 T3 F) A oy
IR 7 il U I B i I R v S s R R R 1 A
C18:1n9¢(8.68 mg/g), H K HC16:0(6.97 mg/g)
fiiC16:1(2.87 mg/g)(E 1), MFIFHRFE, Cl6:15
#(19.43%), HIK AC16:0(15.70%), C18:2n6¢
(14.00%)F1C18:1n9¢ (13.96%), &N XF DHASE br
FF AR B G, B W g R B T e ()
#SFA. MUFA., PUFARE, WRIGHIH & iy
JEMUFA (11.84 mg/g), fi Fl H % & J& SFA
(15.08%), JWEHEXFn3PUFARY 52 B A FHAR # A,
FHEFIA R 53510 00.19 mg/gf10.31%(K 1),

158 W R M T IR E 208 B G 5 FR A
A HEIR AT AR IR SRR B, A
JIg 195 R v 5 B A1) FH & B s B9 9 C22:6n3(DHA)
(14.44 mg/g), HIK A C18:1n9¢ (10.69 mg/g) Al
C16:0(7.77 mg/g)(K12). MAIF#E, C18:2n6¢ch

T4 REAAHRRENMBREIERNHRIRESE

Tab. 4 The actual content of the main fatty acids of T. flavidus in different developmental stages n=3, mg/g DW
il REZHEGN BT 1 ¥ A £
fatty acid unfertilized eggs embryos newly hatched larvae before feeding larvae

C14:0 3.27+0.30" 2.59+0.20° 3.08+0.07* 2.45+0.14°
C16:0 44.38+0.78" 37.4142.03 49.85+2.45° 42.08+1.35°
C18:0 18.88+2.16" 16.46+1.26" 23.93+1.30° 21.86+1.82
C16:1 14.75+2.35" 11.89+1.43° 16.19+£2.31* 13.64+1.88"
C18:1n9¢ 62.19+£5.00" 53.516.08° 77.80+8.91° 67.11%5.36™
C20:1n9 3.05+0.39° 2.66+0.28" 2.68+1.95" 3.63+0.28°
C18:2n6¢ 9.22+1.31° 7.93+1.18° 11.78+0.35" 9.08+1.30°
C18:3n3 2.41£0.46 2.01£0.18° 1.82+1.01* 2.41+0.18"
C20:4n6 1.97+0.31° 2.15£0.07° 3.47+0.55° 3.45+0.22°
C20:5n3(EPA) 7.36+1.73° 7.09+0.69° 11.40+0.76° 9.07+1.21*
C22:5n3(DPA) 12.314£2.48" 12.15+1.02° 20.78+2.14° 16.23+1.66
C22:6n3(DHA) 40.68+7.50° 41.31£2.52* 71.66+9.68° 57.22+4.24°
Y SFA 68.14=1.81° 57.86+2.58° 78.84+3.05° 68.20+1.71°
YMUFA 81.916.24% 70.06+7.72° 99.59+10.22° 86.63+6.66
> PUFA 76.47+14.30° 74.94+5.45° 124.16+13.51° 100.2949.11°
EPA+DHA 48.04+9.11° 48.39+3.03" 83.06+10.30° 66.30+£5.31°
>n3PUFA 63.18+12.24° 62.99+4.24" 106.39+13.20° 85.54+7.16
> n6PUFA 11.86+1.75° 10.65+1.31° 16.12+0.29" 13.38+1.80"
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Fig. 1 Utilization degree of the main fatty acids of
T. flavidus in embryos stage

Ju—

.C16:0, 2. C18:0, 3. C16:1, 4. C18:1n9c, 5. C18:2n6¢, 6. EPA, 7. DPA,
.DHA, 9. Y'SFA, 10. Y MUFA, 11. 3n3PUFA, 12. > n6PUFA

oo

o I & utilized quantity

E - 25 - F| Fi 3 use ratio

252 0
ES s w@%
g N
il 510 10 I g
2 = -
Sz <
,E &

2 12345678 9101112

NI ES
fatty acid category

2 FARGHFEANRHEERMEREE
BE B B& B SEBRF A2 BE
Fig. 2 Utilization degree of the main fatty acids of
T. flavidus larvae in endogenous vegetative stage

1. C16:0, 2. C18:0, 3. C16:1, 4. C18:1n9¢, 5. C18:2n6c, 6. EPA, 7. DPA,
8. DHA, 9. Y'SFA, 10. YMUFA, 11. ¥n3PUFA, 12. Yn6PUFA

5(22.94%), FH.K K C22:5n3(DPA)(21.88%).
C20:5n3(EPA)(20.41%)F1C22:6n3(DHA)(20.15%)
(12, I FH & AR 2R 4 B AR i S C18:0, 43 5
92.07 mg/gf8.64%, HSFA. MUFA., PUFAK
A, FIH SRR R i w0 n3PUFA, 435
412085 mg/gf119.60%([%12).

3 Wi

3 REFBINEHBREMSHFERPE. *
NEST P

e K £ 2 A IR iR AT 1 5% £ T BN B A £
(9 % 7 i i T 5 MO N TR TR W) BOK 4
TER LR BTG Bl AR B R 3 VRIS A O B
0 7 i b B9 4 E 3R s IR W A D #a BR Hh
B B RE R AR AF I, AN OO £ IR iR R
Ja Kk pr R 2 p O RE IR, M HE 2 5k
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BUACZH ORI 5 A 3% 21 A I SE S A B
T 1 7 T2 28 1 174 A [R5 52 i) 16 7K £ 28 30 B Bt
MEE, MR anEE ZEED 7, AR
WEFE T, 3 8 2R J5 il oK 32 0KG O g 7 2 20 B 5
AN AR FEAHRIIERS), R R E S R
BRI R, WC16:0(19.81%M21.6%).
C18:0(8.35%HM5.7%). C16:1(6.51%H18.4%) .
C18:1n9¢ (27.55%H122.3%). C20:5n3(EPA)(3.21%
F13.9%). C22:6n3(DHA)(17.7%F118.9%), %]
52K I 1) IR 105 R 4 5 R AR B B R H R
WA, BOE UK R I 0 BE 7 E BRI T
HOORAGRE ;. 34, 45 BRIy il ok 52K 90 DL K
HESE AR B S 114 IR 105 TR 41 1 5 5% AR BT B B L A 4
HEA N 5 18 4 A 22 3R MR 5) o LA ) Bk 1Y
JE 107 2 v 0 2 i A = I C18:2n6¢ (21.29%) 18
AR BP 5L DL KR 2 B9 0 S R AR (0 B
H3.7%M4.07%); B, FEASDPEL DL AR 52K B
(1) g 19 PR T B A3 it e 19 C18:1n9¢ (22.32%F11
27.55%)7E Bl & 1Rk P i B A 1 A X #RIR
(17.30%)(F5). KL, FESCPRINAG M AR J7 fifi A T
BHE RS, BN R AL R F WA 0 E TR
MR, @EUCEAME R P IE /D C18:2n6c L] iE
HHIEHNC18: In9chy HL 1)

3.2 BERREAANT & IR E 7 M e RS B BRH
RNBRRER

0 2 75 R IR A0 0T 1R BR300 & 5 B B
ThL F1Ag 15 12 (SFA)FI AN M T 175 iR (MUF AYE Ky
HERBRAEE | SR T, M n3PUFAZS #18 *Y
L ORAE TR, NRIDTER A S 5 7 SFA . MUFA |
n6PUFA . n3PUFA, X7EiFZ a3 Tk
52, W& A8 (Oplegnathus fasciatus)® . K
ZE N IR 85 (Solea senega-
lensis)'', 43k 8 (Maccullochella macquarensis)™”
& TEARBETE Y, 2 AR 7 SRS Y BOS AR
iR 1) ) 96 455 A Be i B A, E7E K AL 5
7o P VR P 7 3% B BE X B 7 R R FH A IO P I e
FHR . 78 W6 1 1R 107 1 1) 52 B 1) 23R 8 ARy
JISFA (15.08%). MUFA (14.46%). n6PUFA
(10.20%)FIn3PUFA (0.19%), S5 1y 2 52 b F]
FHH E B N C16:0(15.70%) . C16:1(19.43%).
C18:1n9¢ (13.96%)F1C18:2n6¢ (14.00%), #] LIFH
35 3 AR 7 IR i %P n3 PUF A 52 By A 3E &

(Larimichthy crocea)'”
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Tab. 5 Fatty acid composition and content of T. flavidus in eggs, ovaries and parents feed %
i SRATA R g S REZAE N i3 SRARL g gL REAEH
fatty acid parents feed ovaries eggs fatty acid parents feed ovaries eggs
C14:0 3.41 2.0 1.47 C20:2 0.29 0.8 0.51
C15:0 0.31 0.3 0.18 C22:2 0.40 0.5 0.11
C16:0 15.07 21.6 19.81 C18:3n6 0.11 0.1 0.06
C17:0 0.43 0.3 0.27 C18:3n3 3.58 0.6 1.06
C18:0 4.90 5.7 8.35 C20:3n6 0.11 0.1 0.11
C20:0 0.48 0.2 0.22 C20:3n3 0.32 0.1 0.18
C22:0 0.32 0.1 0.03 C20:4n6 0.98 - 0.86
C23:0 0.03 0.5 0.01 C20:5n3(EPA) 8.78 39 3.21
Cl6:1 3.87 8.4 6.51 C22:5n3(DPA) 1.33 - 542
C17:1 0.11 - 0.32 C22:6n3(DHA) 13.31 18.9 17.70
C18:1n9t 0.23 0.2 0.20 >SFA 24.95 30.7 30.35
C18:1n9¢ 17.30 223 27.55 >MUFA 24.47 31.9 36.25
C20:1n9 0.98 0.8 1.34 >PUFA 50.57 28.6 33.41
C22:1n9 1.50 0.1 0.15 >n3PUFA 27.31 23.5 27.56
C24:1n9 0.49 0.1 0.18 >n6PUFA 1.09 4.4 5.22
C18:2n6t 0.10 - 0.11 > SFA/YUFA 0.33 0.51 0.59
C18:2n6¢ 21.29 3.7 4.07 Sn3PUFA/Yn6PUFA 25.14 54 5.26

i, n3PUFA®ILICIRAE T ok, FEBlEDHA, H
Bt i 25 R T A, B R TE A AR
Jr G IDHAMH 2 T 58 2R, XA 52N
D118 R s /i = [ N 1 2 = < S N = S
B, A AaXIn3PUFASE PRA| M EFt, (it
F1HIF 4 B 195 1R 552 B A H 28 e IR 5 1 Ji 39 1E
AR, 359 An3PUFA (19.60%). n6PUFA
(16.98%). SFA (13.50%)FIMUFA (13.01%), 4>
Ag 5 R A FH B = ) C18:2n6¢ (22.94%) .
C22:5n3(DPA)(21.88%). C20:5n3(EPA)(20.41%)Fl
(22:6n3(DHA)(20.15%), 73 7M1 X} C22:6n3(DHA)
SRR ) A N B (14.44 mg/g) . AF- 16 I HRY
n3PUFA (52 DHA) 8% K & A HITHFE, X Wikt
B] T n3PUFA (UNDHA)XT 4 B 5 77 il JF 11 117 1941
kB WE LN, X FF A IF O Ein3PUFARE K
EIHFER IG5 H A W i (Inimicus japonicus)*
AR BT SE RARRL, H X E 0 (Pelteoba-
grus fulvidraco) W BIF5¢ K BRAE YU B0 T H7 H 1
AT L e B K W DHA, DHAH 7 & &
W HETHIA BT BT, ATRR R R ORI K R R
X DHAR) K i IR K i £

33 FEEFBRFSESEMEERIARER
1% B9 B B R 1+

1§ 7K £ 25n3PUFA T DHA FIEPA 3= %8 238 11
BN S EEMTERN R ERD, DHAR
EPAWL & W AR N R s ) A4 K & & 1Y 2 75 Mg
R4, AP HEA Y BUZ G S ML i R B
A, B R O DHASE 58 55 W) 5k
Xof i pf 2 LA 28 % B B R Y, TEARIEGE
IRy BRI R S R, HAr e
JF HRTn3PUFA (55 512 DHA)#E K 2 F) T #E
FLAR N 2055 AN 78 K4 ¥ n3PUFA, HANR
freadr A E, $ORMEE S n3PUFARIERL, 0
K Zn3PUFARRAL I i LA 1A, X 2 B R
75t A7 £ R N n3PUFAME— 2[R =, i KA
DHA 2% i il I 7K 0 2841 FE £8 0 SR8 T 19 ) B
FHET-PY, IXTRE R A HOAR 7 il AR A I
BrEE ISR TR Z —, Wik, EHEAR
J5 6 8 RS B A DR B, B AR R R
T EPANIDHAR AL, Wifg K4 At . e 2snsfhad
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Changes in fatty acid composition during early developmental stage of
tawny puffer (Takifugu flavidus)

SHI Yonghai , XU Jiabo, LIU Yongshi, ZHANG Haiming ,
DENG Pingping, LU Genhai, ZHANG Zongfeng
(Shanghai Fisheries Research Institute, Shanghai Fisheries Technical Extension Station, Shanghai 200433, China)

Abstract: In order to understand the value of changes in fatty acid composition during early developmental stage
of tawny puffer Takifugu flavidus, the fatty acid composition and content of tawny puffer in different
developmental stages (unfertilized eggs, embryos 80—85 h after fertilization, newly hatched larvae 0-day-age, and
before feeding larvae 3-day-age) were detected and analyzed by biochemical analysis methods. The results show
that the moisture of egg and fry increased significantly with ontogenesis; the total lipid contents of fry decrease
significantly with ontogenesis. 8 saturated fatty acids (SFA), 7 mono-unsaturated fatty acids (MUFA), and 12 poly-
unsaturated fatty acids (PUFA) were found in the dry samples at different developmental stages. There was very
similar tendency in fatty acid composition between unfertilized egg and its parent ovaries. At the embryonic
period, the order of utilization rate of fatty acid was SFA (15.08%), MUFA (14.46%), n6PUFA (10.20%), and
n3PUFA (0.19%), and C16:0, C16:1, C18:1n9¢, and C18:2n6¢c were main sources of energy metabolism, and
n3PUFA was preserved by priority, especially DHA, which was fully retained. After hatched, at the endogenous
feeding stage, utilization rate of n3PUFA rose rapidly, followed by n3PUFA (19.60%), n6PUFA (16.98%), SFA
(13.50%), and MUFA (13.01%). This was reverse to the embryo; C18:2n6¢c, C22:5n3(DPA), C20:5n3(EPA),
C22:6n3(DHA), C18:1n9c¢, and C16:0 were main sources of energy metabolism, and the highest practical utilized
quantity was DHA (14.44 mg/g), n3PUFA (especially DHA) was largely consumed before the larvae feeding.
Therefore, larval development of tawny puffer needs to consume large amounts of n3PUFA (especially DHA and
EPA). In larval breeding of tawny puffer, in order to improve the survival rate of larvae, enhancement of bait

enriched with DHA and EPA (e.g., seawater rotifera, and Artemia sp. nauplii enriched with algae) was suggested.
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