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WHURE 500~600 F2, Bff 7 Hid A4, RISFEYy
FET- AR E 90 %0 A b 43 R BURERT | #0K5 32 K 01
FiAffa AR 2 3R i 2 Rk 43 L1 RFFR
HoF & CRS# 5] 0. 0001 g) , I8 3 & F — 80 C vk
MORAF B 0T

I E M A 2 SN K T E L I I 72
A MRS K AR K o B H SR B 4K &4
20% . BRI AKR 26 ~30 °C . % f# 4 >5 mg-
L7',pH7.6+0.5, % & i<<0.02 mg- L', I
AEMRER & ik <<0.01 mg- L', SR HAREIR O
MEFFZEN ) S B AR VB R —3. B KNS
HE—AN A 24 h EERR HEA T AT
HSEPRA . S RIE K BT R 4 H S B
15 BR K 3808 F St g5t At fa .

1.2 RS R AERAES 5 4

REbrdeae  SF - WESRIRBURET . B
FEARUTEE , PRI 0.5 g A2 4 FF fh 5 AL, Je
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1 min, F-f1 6 mL G405 F1H BEA W (20 1), sk
MR, S RECE , fiE i 4 b, KIEHEN
1.5 mL WK, LA 3500 remin ' 34 B 5.0 10 min,
HHTELNE. HRREWETZED (& 2E
1) o I FH TG 7K Bt 2 T 48 AR o & 05 3 mL
PEFE B0 R WG 2 F ARBOR . BT
PREGHE 2 mL, BT PR ATRHEE & b GG
. FARRIRASRETEEHF-20 Cl:
FAeem .,

Jig W B 5 AL R A E T A
1~2 mL J 8 30~60 °C i £ I ik A1 1Y IR ANA
MDD, RigEEmAsHE . A 1~2mL
0.4 mols L™ &S L8 — P ESAL RS . EZER
i E 5~10 min J& . N Z& 18 K 430 A b g — R
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W EALIE .
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PRl S 17 ROl Wi B2 B IR B ok 5. 2 B0
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mlemin™" 5 SR HUER T - R 05 AR 100 °C; LU
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TEDVAIE]  AERR % n—9.n—6.n— 3 P8 ZEREURBEE S, 10 AA A1 DHA #00J6 /A7

SR A AL MUFA fE s Sitafr i R I BE Tk,

®1 ENSTHPRABEREHRARSBEHBROESL

Tab. 1 Fatty acid composition( % of total fatty acid methyl esters)of the total lipids of fertilized eggs during hatching
IS ZRTINE LB BE (h) fertilized eggs during hatching
fatty-acid 0 8 16 24 36 44
C14:0 1. 59 + 0, 02sbe 1. 68 %0, 08* 1,47 20, 044 1. 66+ 0, 00=b 1. 59 + 0, 02 1.53+0, 01
C16:0 25,5310, 124b 26, 62 £ 0. 67" 24, 74 £ (), 540 25. 84 + (). 83 25. 48 £ (0. 250 25. 46 £ 0. 28
Cl6:1 7. 23+ 0. Ogabe 7.58£0, 29 6. 65+ 0,334 7.45+0, 01 7.11£0, 13% 6.88+0, 01«
C18:0 11.56+0, 17" 11. 46 £ 0, 14" 11. 310, 53 11. 29 £ 0, 54b 11. 55+ 0, 16 12, 83 £ 0, 40"
C18:1n9t 0.49+0, 0120 0.46 =0, 01" 0. 50 %0, 047 0. 52 0. 00" 0.52=x0. 01" 0.45+0. 01"
C18:1n9¢ 21,1020, 07 21. 550, 03 21,34 £ 0. 50* 21.79£0. 77 21.32£0.07 19,92+ 0, 200
C18:1n7 6.52%0. 16" 6. 65 £ 0, 00" 6. 41 %0, 34" 6.62+0, 107 6, 61 £ (), 027 6. 64 0. 02"
C18: 2n6c 3.50+0. 03" 3.51£0,01" 3.520.01b 3.59£0. 04° 3. 44 £0. 02¢ 3.29+0.014
(C18:3n6 0,630, 012 0. 60 £ 0, 04 0. 61 £0. 04" 0. 63 £0. 05" 0.65%0. 01" 0.59 0. 01"
C18:3n3 1,420, 01 1.38+0. 010 1. 380, 00b 1.37£0, 000 1.33%0,01° 1.16£0, 014
C20:1n9 0.41+0, 01" 0.34%0.01° 0.37%0.01° 0.36£0.01° 0. 41 %0, 02b 0.51 0. 047
C20:2n6 0. 76 £0. 01" 0.75+0. 01* 0. 79 £0. 04 0.77x0. 01" 0.78 0. 01" 0.75£0.01"
C20:3n6 1.2240,01" 1. 18+ 0, 04" 1.1940, 08" 1.20+ 0, 01° 1. 2440, 00" 1,350, 01"
C20:4n6 3.90+0, 10 3.76 0. 347 3. 60 0. 200 3.70£0, 01 3.95£0.23 4.1120. 048
C20:5n3 4,000, 04b 3.65%0.03" 3,730, 324 3.70£0, 09" 3.83+0. 01 4. 09 £ 0. 06"
C22:2n6 0, 760, 00 0.69+0, 01 0.670, 034 0.70£0, 01 0. 7340, 000 0, 70 £ 0, 00¢
C22:5n3 1.71+0, 010 1. 42 %0, 06 1.45%0, 03¢ 1.53%0. 01k 1. 6510, 01 1. 75 0. 06
C22:6n3 7.2510, 10 6.29%0, 33¢ 6.33£0.07¢ 6. 70+ 0, 41 7. 24 £0, 02 7.56£0. 35"
SFA 38.69£0. 07" 39,76 £ 0. 62* 38,920, 59 38.79£1. 38 38.62£0, 12 39. 820, 69"
MUFA 35,7410, 13 36. 57+ 0. 32¢ 36.14 %1, 27" 36. 74 £ 0. 87¢ 35,960, 19° 34,39+0, 210
PUFA 25,21+ 0, 020 23.27+0. 81" 24,46+ 1, 87 23.93£0, 49+ 24, 87 +(), 25" 25.41£0. 31"
n—6 10, 77 £ 0. 06° 10, 48 £ 0, 42 10. 52 £ 0, 46* 10. 59 £ 0. 06° 10. 78 £ 0, 23* 10, 781 0, 04+
n—3 14,37 =0, 07" 12, 74 £ 0, 400 12,94 £0, 100 13.29+0, 42b 14,04 £ 0, 027 14,550, 33
n—-3/n—-6 1.33x0.01° 1.22£0.01¢ 1. 24 £0, 02¢ 1. 26 0. 04 1.30£0. 03 1.35=0. 03
T 3.39+0.13* 3.29%0. 08* 3.08+0, 36 2,98+0. 01 2.78+0. 11" 2,72%0, 20

e 1) 2P EEELEES E bREERR (n=3)
2) TR E H T st AR R 25 5 B8 (P<<0. 05), B AR FE MR e B Rl #E R 2R A B E (P=0.05)

Notes: 1) Each value is the Mean £ SD of determinations (n=23)

2) Values in the same row with entirely different superscript are significant (P<20. 05). values in the same row with same

superscript are not significant (P=0. 05)
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Tab, 2 TFatty acid composition (% of total fatty acid methyl esters)of the total lipids of larvae
starved for 7 days during development

i s 1 Wb IS % T BB (d) development stage after hatching
fatty acid Do DI D2 D3 D5 D7

C16:0 26,8711, 44 27.15%0, 630 31, 040, 832 32,1310, 44° 31,95+ 0, 69 32,13+0. 86°
C16:1 7.55%0. 62° 6. 06 £0, 20° 4, 40+0, 51¢ 3.26%0. 134 2.06£0.17e 1.21£0. 17"
C18:0 11.35£0. 01¢ 12. 82 £ 0. 40¢ 15, 24 £ 0, 83¢ 16. 71+ 0. 58" 18. 95+ 0, 69 18. 61 £ 0, 60"
C18:1n9t 0.48%0. 04" 0. 47 £ 0. 00" 0.39+£0. 01" 0.34%0.01¢ 0.24£0.014 0.21£0. 014
C18:1n9¢ 21,660, 11 20,590, 72° 17. 71 £ 0, 49% 15, 78+ (), 36° 15, 3210, 42¢ 17.34 £ 0. 76"
C18:1n7 6, 68 £ 0, 08" 6.24+0, 100 5. 83+0. 03¢ 5.47+0, 10¢ 4,020, 099 3.81£0, 324
C18:2nbe 3.59+0, 01" 3.4240, 50 2,820, 42 2,17+0, 17« 1. 91+ 0. 054 1. 44 +0, 314
C18:3n6 0,69+0, 01® 0. 67 £0, 02° 0. 60+ 0, 00" 0. 49 £ 0, 00 0,420, 034 0.36+0, 03¢
C18:3n3 1.37£0, 008 1. 14 +£0, 09" 0, 88+ 0. 08¢ 0.630, 034 0,400, 02¢ 0,240,011
C20:1n9 0,380,040 0,36+0, 02" 0, 28+ 0. 03° 0.25%0, 04> 0.18£0, 01¢ =
C20:2n6 0.71£0.03" 0.71£0. 04 0.60+£0, 01" 0.54£0.01¢ 0.45+0, 029 0,37 +0.02¢
C20:3n6 1. 14 + 0. 08" 1.17+0, 08" 1. 03+ 0. 06 1. 06 + 0. 04" 0.99+0. 04" 0.78+0.07¢
C20:4n6 3.62+0,334 4.02+0, 31 4,26+ 0, 300 4,82+0, 13" 5.01£0.08" 4,510, 27
C20:4n3 = = 0.15+0,01¢ 0,17 £ 0, 02¢ 0,430, 01" 0, 78 £ 0. 04"
C20:5n3 3. 4240, 274k 3.54+0, 29¢ 2,98+0, 05k 2,79+0,01° 1.93+0, 084 1.15+0, 21
(C22:2n6 0.68+0, 03" 0. 66 £ 0, 04 0.49+0, 01" 0,44 £ 0, 01 0,240,014 0.14+0, 01"
C22:5n3 1.41+0, 228 1.57+0, 15* 1. 46+0, 192 1. 56 £ 0, 08" 1,460, 05¢ 1.02x0, 08"
C22:6n3 6. 16 =0, 40¢ 6. 890, 15¢ 7.97+0. 534 9, 79+0, 45¢ 12. 93+ 0. 64b 13.96 £ 0, 36~
SFA 39.99% 1. 60¢ 41,46 £0. 93¢ 47.69+£0, 18b 50, 02 £ 0. 08" 51, 88+0. 042 51.71+1, 28
MUFA 36,7420, 74~ 33.71+0. 82° 28,60+ 1, 05¢ 25, 09+ 0, 579 21,800, 71 23.00£1. 09
PUFA 22.77+1. 35 24,18+ 1, 32 23,2240, 66° 24, 44 £ (), 52 26, 14 £ 0, 60 24,69+0, 810
n—6 10. 42+ 0, 57° 10, 64 £ 0. 64¢ 9, 794 0, 04b 9, 50+ 0, 0Ob 9,010, 05" 7.58+0, 56°
n—3 12, 35 £ 0. 89¢ 12,94 £0, 30° 13. 430, 70¢ 14,94 £ 0, 52b 17,13+ 0, 65* 17.11£0, 25
n—-3/n-6 1.19£0, 044 1. 27+ 0, 094 1. 38+ 0, 08 1. 570, 06° 1. 90 £ 0, 08" 2,26%0, 14
£l e 4.57+0,01" 1.72+0.11b 1,36+0, 01 1. 180, 054 1,000, 03¢ 0.75+0.03

e D R PEARLIFE 8 L bREREFIR (1=3)
2) [5G bR e AN [l 26k 25 5 B3 (P<<0. 06) . Ji bR 7 B A0 [R) 3l 58 4041 6] 26 22 AR 35 (P=>0. 05)
3) v =R AR E
Notes: 1) Each value is the Mean £ SD of determinations (n=3)
2) Values in the same row with entirely different superscript are significant (P<Z0. 05). values in the same row with same
superscript are not significant (P=>0. 05)

3) " =" means not detected

M B B e 5 P2 (LA L LAZE 5 A 4, (R ik £

3 g VRN — 5 LB, ARG % BB B £

7 2 £ SR NI AR I 7 I B Ay A
RER » 1T ELASH 20 7] B A M IR R 2 77 B 4 T
BIRYIR . O SR SR AE AL IR D7 7 Bk A
R RR A AR A AN A AT B TE 2 PR R ax B B iR 26
T A W A S5 K 5 AR R R G &
ARLALAELL. R BRI AE . fr iR, Ok
F £ BP0 BR 4 5 282 A7 fr ASBEAE 2T 11 i Befh 3=
FREVRY 5, OP o e P 1 P IRPE B IR BOZ W IHAE
PRI & R TR, M AEARERR ORI N AE
fi 14 ek 1717 A B DA A0 S B I 5 IS R ) A £ A

AR B (3 H R fa fR N I R 241 A8 b JC
JIWL OURRIAF S 7E K Fh W s T A7 BR T3l
R FEARACH K HAESH I B B A A7 R ik, S R T
(i S U P O 5 FR ) S R Bk = L 7E — RE PR
EABREA S HLIAA AL LR E . EHR LT
X I 9 A7 F T SR AL AP PR I L A5 DU IR Ak
Bz A FEUF AT AFREURIESAf
3 HRJ i T IHFE 1 ISR A7 fif 9 ik 1 SCAS
MO R FRIUE 37 5 IHEC R VR 2 EE AL
B BB H A T BOET.
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AT SR 97 e W A ATt AE LR ] L %o (A
ARG W B A A — S DL SE . 2 MUFA>
n—6>n-3 f1 SFA, ¥ & MUFA %) C18:1,
C16: 1L et A7 F . B MUFA X915 8 55
Ay 52 {3k g i A 3 5k, 33X R AT A 7E B 6
(Maccullochella macquarensis) | 4 < 88 (Sparus
aurata) B8 Pagrus major) % —¥640 250F 55 45
B0 ER [ F AT B LA A
FRAE N RE AR 3 B, UL A (] 0 2 04 g I
MR oK 5 G R IR R AR 25 57

KERFFEUESS , (n— 3) HUFA JE:AFHE Y L5
wHETRR . ORI &4 45 1 DHA fl EPA, X
Pifh(n—3) HUFA MR AE + o EZE. 1
£ i B2 M Aot 228 R 00 A 22 T A G R i R s 3
FHEfE T TR AL DHA S5 528 319
A HC A 28 R 2 R T R A,
(Cyprinus carpio) , KPGFEME( Etrumeus sadina)
FIBE 5 2 i) ( Ietalurus punctatus ) §LHE 3] (6]
DHA (4 i 7 & L 5] 5 ™', DHA R 4 3h
FH T A8 H 18 2 200 i P8 ) 0 75 43 » XA i i 28
RKEMI)ReA EEL M, A7 g fr il
IR L SR B BRI R « R DHA 56 f2
7 ok i ELLE EPA fESeORAF  BE— 2 B X T
s AFHE R U DHA M1EH] I EPA #/EH
BN 5, 8 RN A 6F ( Paralichthys olivaceus)
fFHE A DFFE 25 AR S T X — s, B
0 A7 HE M 7E DU 1] AA A I E T
He W] n— 6 R AN RIS U AR AL A2 B A
e B AT AR R . fF LRI SFA
FEX B LR X T BE A A P A R A O

TEARBLHAT. EPA 1 DHA BEA1E. JFH
PURJE fFf DHA 2 5A7 BT, B 17 i 15 s
THFEXT DHA 7 8BRS, S8R B N — 5 72
FE U W 0 £ 0 BAT K 18C Z2 A AR s
iRt Ak ok 20C 0 22C 1< B 5 B AN TR RS 7 AR 1
e 1 R AT 18 18C ARG IR & bk If
AN« PRI XS T 4 30 £ 6 VR iR B A £ B By
Wi W RR AR S AL A iR AR AT (A 3 — AR .
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Changes in fatty acid composition during development in
Pelteobagrus fulvidraco fertilized eggs and larvae

LU Su-fang'. ZHAO Na'. LIU Hua-bin*. HE Rui-guo'
(1. College of Animal Science and Technology . Huazhong Agricultural University » Wuhan 430070, China;
2. Animal Husbandry Bureau of Caidian District , Wuhan 430100, China)

Abstract: To establish the changes which during embryogenesis and early larval development,
fertilized eggs and larvae of Pelteobagrus fulvidraco were examined for lipid content and fatty acid
compositions. The lipid content and fatty acid composition in the fertilized eggs and larvae which did
not feed for 7 days after hatching were analyzed by means of common chemical assay and gas
chromatography (GC). The results showed that the lipid content of fertilized eggs tended to increase
during hatching period. Fertilized eggs contained more polyunsaturated fatty acids (PUFA) and
monounsaturated fatty acids (MUFA) than saturated fatty acids (SFA), There was no significant
change in the proximate fatty acid composition of eggs during hatching. The lipid content of larvae
decreased sharply after hatching. Total lipid decreased from 4. 57% on day 0 to 0. 75% on day 7. The
fatty acid composition in starved larvae changed significantly as starvation progressed. In starved
larvae the MUFA content decreased significantly and the greatest decrease occurred in the C18:1
content. In this regard the degree of decreases was, n—9>n—6>n—3, suggesting that MUFA were
a major energy source for starving Pelteobagrus fulvidraco larvae, DHA and AA were conserved in
preference to EPA.
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