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FEE . 9% T 48 8 & K B A& F n-3 HUFA (0. 79% ,0.83% ,0. 85% ,0. 88% ,0.92% ,0.94% ;
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Tab.1 Formulation and nutrient composition of the experimental diets g/100g dry diet
17¥5 Diets no.

Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
JE#l ingredients (g/100 g)
B £k white fishmeal 25.00 25.00 25.00 25.00 25.00 25.00
EXEE casein 32.00 32.00 32.00 32.00 32.00 32.00
YR a-starch 18.50 18.50 18.50 18.50 18.50 18.50
a-FFE a-cellulose 5.00 5.00 5.00 5.00 5.00 5.00
BRRLFHE carboxymethyl cellulose 1.00 1.00 1.00 1.00 1.00 1.00
Y EIREL vitamin premix? 4.00 4.00 4.00 4.00 4.00 4.00
B4 G IR #L mineral premixb 4.00 4.00 4.00 4.00 4.00 4.00
K comn oil 10.50 10.15 9.80 9.45 9.10 8.75
£l marine fish o0il® 0.00 0.35 0.70 1.05 1.40 1.75
E RS S HT nutrient composition( % DM)
HEH crude protein 49.13 49.75 49. 66 49.52 49.69 49.85
B WS crude lipid 10.18 10.14 10.14 10.11 10.10 10.11
¥ JK 4y crude ash 10. 80 10. 39 10. 34 10.35 10. 34 10.49
20:5n-3 (El"A)d 0.20 0.22 0.22 0.23 0.24 0.25
22:6n-3 (DHA)® 0.58 0.61 0.62 0.65 0.68 0.69
DHA/EPAf 2.8/1 2.8/1 2.8/1 2.8/1 2.8/1 2.8/1
n-3 HUFA® 0.79 0.83 0.85 0.88 0.92 0.94

& RERTFI (mg/kg R -2 FE,20; “HEAMRPLER K,5: 84EF B, ,5; 128455, 10; AR, 100 4K B ,5;H R,
2; 454 R By, ,0.05; K ,0. 5, FEHKBR ,50; LB, 500 ; AL AHG ,500; k£ R C,150; 454K A,10 000 IU/kg $7}; 4E4 K Dy ,2 000
IU/kg ft, "H MR NG (me/kg AR BREREN,0. 4; BRERH, 5. 0; 1Bk BREK, 40; £ AL EE, 100; HiMR4R , 105 NaH, PO, - 2H,0,5.0;
ZnSO, - TH,0,40, *¥RiG i, Wy B WiTLiE F1 £ S H (FREks# M fa9l) ;EPA/DHA =1:1, >S8Rkt iR 26K RAIE IR & BA5 5

Notes; * Vitamin premix ( mg/kg diet ) ; alpha tocopherol, 20; Na menadione bisulfate, 5; riboflavin, 5; calcium pantothenate, 10;

nicotinic acid, 100; folic acid, 2; cyanocobalamin, 0. 05; biotin, 0. 5; p-aminobenzoic acid, 50; inositol, 500; choline chloride, 500;
ascorbic acid, 150; (IU/kg diet) ; retinal, 10 000; cholecalciferol, 2 000.  Mineral premix ( mg/kg diet ) ; cobalt sulfate, 0. 4; copper
sulfate, 5.0; ferric citrate, 40; magnesium oxide, 100; manganous sulfate, 10; monosodium phosphate, 5.0, ZnSO, - 7H,0,40. ° Marine

fish oil; imported from Norway; EPA/DHA =1. % - ¢ Dietary n-3 HUFA content was calculated according to the lipid content and fatty acid

composition in the diet
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FFRilE (56 d) ZE WA M HK =B Fnk
WEMHAT, FRAERAGHRGE, BRI
PRSI B I f [ (8.08 £0.09) g]360 |2,
BEDL L 6 4, BH 3 NEE, A HHFA 18 A
TEENKEH(7.4 mx3.5mx1.5 m,5KEE
H0.7m)FEEFHARAERE (1.5 m x1.0 m x
1.0 m) W RIFE . KT il A i g AR
G, HoKE AL R 19 L/min, 555 58] & B )
KR, EEFRSFAK P EGRERIFFE S5 mg/L L)
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726 ~29 g/L, BREW 2 K, LUEEFIEN,
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JEWEE(CF, %) = 100 x A {RE/ K 3; ARR
(IPF ratio, % ) =100 x iX ¥ i s IR /1A By
BRE; FBRER(FE) = HE/AMNEMR; &
HESHE L (PER) =M EH/ (FRE xHH&EA
REE).

ARRsABBRRTME K TERA
B TR (105 T) (GB/T 6435 -86) s HlEE H
TR AME LR E RIE (GB/T 6432 -94) s Hl

B E R AR Rl 4815 (GB/T 6433 —94) 5 M
TR0 RE R s A8 4 Ky ke 3k (550 C) (GB/T
6438 — 92) ; Jig Bl BR & B R Al <M 3% 4 T AX

(HP6890ON S ALY M€ , & & 7 = R A E R
H—¥k&, IR BR SR L Rp IR T AR o B IR T BR EY
B4 HER,

%h &G By e AR E I FRATAKE -
e g ek, FFRE4 Hd FAS EHNES R
Tian "7 ] 52 B9 J7 85, SRR R o HSL 35 e300
ESREZE FIABH T L. £ 4 FAS
K HSL BEHEFRANEFFRAETIW(ER2)#E
ASCH % B LAY B A4H FAS K HSL 2 H B F
%1, % A Primer Premier 5. 0 4%t

x2 ZMEXEE PCRAES Y
Tab.2 Specific primers for real-time PCR determination of FAS and HSL

F[A gene B1¥ %) primer P IERK B (bp) length %5 GenBank
_Fil#:5"-ACTCCTATGTGGCAGCATACAC-3’
FAS Fil:5'-GTTTCAGCCTCAGACTCTTTACC-3’ B EU781499
_Fil#:5"-TTCACTCCAGCCATCCGA-3’
HSL Fil:5'-TGCAACACCTATTCCCGACT-3’ » EU780581
) _Fil#:5"-AGCTATGAGCTGCCTGACG-3’
Bractin Fi.5-ATGATGCTGTTGTAGGTGGTCT-3’ 133 AY491380
1.5 HiEsH TEBEZF(P>0.05) ;AR E(PER) & &

& Fi EXCEL 2000 F1 SAS 6. 12 3k #4317
Goit, G SRR AR £ iR EE R AFROR,
BHEKF40.05, XfF 257 2 & 4R A Duncan
REE W, FAS B HSL #FESF0.79% n-3
HUFA 4l 3ik/k 24 2 (0T BRERCTEe 355,
SR K 2% (5] D9 B B 93 A7 7R 8 4 8 3ot 4k R
n-3 HUFA B HA ZE.

2 R

2.1 {g#ih n-3 HUFA K Ext B4 K EEER
-4

¥%t n-3 HUFA X FR &R 4 A4 K BRI 3 MR
%3, 0.85% F10.88% H B AKE BERE
THAAH(P <0.05) , FHRIAFERHR
FEAE 95% LA (P >0.05) , R+ $(HSI) FE1
#t# n-3 HUFA K FAREBEREMK (P <
0.05) ; IE#% & (CF) A 321 $} n-3 HUFA JK-F|)
R REFTE 1. 96 24 ; £ 00 4 B 4 A
BHFI R (FE) 85 (0. 73 ~0.78) , HA&A4JH]

{B(1.56) HIRAE0.88% 4 , BB (1. 49) HBR7E
0.94% ¢ (P >0.05) ; 8% (IPF ratio) B4
MER¥IFEF R n-3 HUFA >0.88% B4 . & &
(P <0.05) , K EABE5 0. 79% HAMH &K
FERT 9.2% ,0.94% £H AR B AR EL A2 1L 0. 88%
HI/NT 26.6% .

DI BB 00, it Rk (B 15y =
- 4619. 622x° + 8014, 041x - 3259. 023, r =
0.939 7;y 7 WGR,x FE R4 $ n-3 HUFA% )
SRR, AR AR T, B AR n-3
HUFA & HEEE %5 0.87% DM,
2.2 {A#H n-3 HUFA kK ExtRiEsEEAR
BERA LR B R

% n-3 HUFA X PRAR4) 8 (R 20 218 HL2H L
KRR 4, FOBEHANRAKFITELBEE
F(P>0.05); LB &% 0. 9% HH¥E B
EFRE(P<0.05), HF 0.88% it BRI,
LAHRA PR AUK S SEXAZEBH n-3
HUFA JK-FHym
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Tab.3 Effect of dietary n- 3 HUFA on growth performance and feed utilization in Sparus macrocephalus
_ n-3 HUFA(% )
arameters
#tr p 0.79 0.83 0.85 0.88 0.92 0.94

FERE IBW (g) 8.03 +0.04 8.08 +0.04 8.10 +0. 14 8.05 +0.07 8.13 +0.18 8.08 +0.11
%K {kE (g) FBW  23.3+0.22° 24.7 +0.17° 25.9 +0.25% 25.4 +0.372 24.6 0. 36" 23.7 +£0.12°¢
FIEZR (% )SR 95 95 100 100 100 98
JFFikFe% (% ) HSI 1.99 +0. 072 1.60 +0. 10° 1.84 +0. 002 1.45 +0.06" 1.50 +£0.01° 1.21 +0.06°
FEMEEE (% )CF 1.97 +0.03 1.95+0.03 2.00 +0.08 1.95 +0.03 1.94 +0.01 1.92 +0.03
JEH5% (%) [PFratio  2.69 =0.03? 2.62 £0.01% 2.62 +0.00? 2.60 +0.05% 2.50 £0. 03" 2. 44 £0.02°
TR FE 0.78 £0.06 0.78 +0.00 0.75 +0.02 0.76 +0.05 0.76 +0.04 0.73 +0.01
EHRYCEL PER 1.54 +0.12 1.54+0.01 1.50 £0.03 1.56 £0.10 1.50 +0.07 1.49 +0.03
=% ~
aziﬁimytﬁgﬁé( ) 29.40 £8.40%  29.40+4.18%  30.54%3.65%*  29.20+4.53®  25.96+3.28%  21.57 +1.74°

T RPERFRE DN P £ 0L (0 =3) AT REMANEFBERSERABE(P>0.05); FfTREAR/PNEFEE 257

B3 UTHKRRA

Notes: Values are means + S D of three replicate groups. Values in the same row with different superscript letters are significantly different, the

same as following tables

&4 AR h -3 HUFA k34 R 840 & (KA ARG AR R0
Tab.4 Effect of dietary n-3 HUFA on tissue proximate composition in Sparus macrocephalus

FE4R parameters n-3 HUFA(%)
0.79 0.83 0.85 0.88 0.92 0.94

ALE4H4R dorsal muscle

K43 (% ) moisture 76.5+0.48  77.2+0.73  76.5+0.06 77.0x0.04  76.8%0.18  77.1x0.18
MER (% DM) crude lipid 15.3 £0.60* 13.1£0.60° 11.7£0.27% 10.8+0.57% 12.1+0.24* 12.3 £0.39>
4 A4 whole fish

K43 (% ) moisture 66.0+£1.95 67.5%1.07 65.7+2.05 65.3+1.43  65.2+1.08  65.5=1.32
g (% DM) crude lipid 36.1+£6.04  30.7+0.91  34.7+3.47  36.3+2.89  35.5+2.48  35.1x1.79

= y=-4619.62x%+ 8 014.041x — 3 259.023
® g 220 ’ ;09397
Mo
\J&].&S 200
5 S
= 0.75 0.8 0.85 0.9 0.95

A%l n-3HUFA S & /%
dietary n-3HUFA level
E1 $@#f n3 HUFA K34
R4 &IEEFR (WGR) BRI
Fig.1 Effect of dietary n-3 HUFA on
weight gain rate ( WGR) of Sparus macrocephalus

2.3 {g#lHh n-3 HUFA kK EX R EEAR
B Rh B4R A, Y % i

JHERE C16: 0 [R1M AR TR ( X SFA) &7
{eash—3, BER S n-3 HUFA K EMFAEE
BETH;CI8:1n - (6 +9) F & S HEAMEMIN
BREE (X MUFA) B 67% A4, BE 47 Bt n-3
HUFA 7K¥-(0.79% ~0.88% ) Fl 2 2R3 (r =
0.940 6) , %47 %} n-3 HUFA 4 & >0.88% A}
FEfe; B 4h M 44 o DHA (C22:6n-3)

SEH12.35% ~12.54% , %5} EPA(C20:5n-3)
SE(4.63% ~4.72% ) 1Y 2.7 4%, DHA FafE¥H
n-3 HUFA JK-F3& Mg, 24456 n-3 HUFA &
BRTF 0.83% BHRRFFE MR E KT IR BR 1
3541 (SFA/USFA) fE1e Bl n-3 HUFA {750
2 RE TREEHE(P<0.05) ;n-3/n-6 HAEREHE
H n-3 HUFA & & 3% 8 & &% (10. 85 ~
9.30% ) ;18:1n/ Y n-3 HUFA H{E7ESRBHZ
AR AL IB R B/N(1. 46% ~1.47% ) , X 0. 79% iR
BN 0.96% KB4z HER B#E (P <0.05)
(F5),

SRR LA, BER 4 LY SFA BEiHE
B4 n-3 HUFA S EA S E T RHEBEE, X n3
HUFA>0.83% iRt FHZ MZ R AR BE (P >
0.05), C16:0 [6 T SFA A8 4L 8 #AHLL, X4 n-3
HUFA >0.85% B} R FEE A S B K. BEE R
i n-3 HUFA B%00,C18: 0 2 EFHa#, Y/
¥l n-3 HUFA >0.85% BHMRIF7E 4.3% £ &
REE 4] MUFA R HEERH R C18: 1n-(6 +
9) FEHTBEDL(P>0.05); Xn-3 PUFA &
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2B n-3 HUFA S A RTA S, X n-3
HUFA 48 K F0.85% bR iF & E, 0.88% n-3
HUFA X354 C18:3n-3 5 8£(0.52% ) B2 5 F
0.94% 2H.(0. 48% ) ; Y n-3 HUFA & EREH ¥
n-3 HUFA 52 NESE b7, RFERITR
EPA S EBHERHAZMZBUARE (P >0.05),1

DHA 518t n-3 HUFA 7K SEF B W (P <
0.05); & I 4 B 4 £ 7 L SFA/USFA &
DHA/EPA R /% n-3 HUFA /K ERIE M , 45 31
{R¥%7E 10. 84 1 2. 86 4, CI8: 1n/Y n-3
HUFA Fgfa %} n-3 HUFA 3Sh0A F RS (P <
0.05)(%6),

£S5 7FFE n-3 HUFA 7k T8 3 R4 & B AR+ Z AR IR A AT R

Tab.5 Effect of dietary n-3 HUFA on liver major fatty acid composition in Sparus macrocephalus % area
BB Fh n-3 HUFA(% )
fatty acids 0.79 0.83 0.85 0.88 0.92 0.94
16:0 31.91 +0. 022 31.82 +0. 882 31.57 £0.00°  31.36+0.19*°  31.05+0.02¢  31.14 +0.03%
18:0 4.37 £0.03% 4.34 £0.01% 4.30 £0.05° 4.34 £0.04% 4. 40 £0.06? 4.36 £0.03%
18:1n- (6 +9) 26.10+0.11¢  26.30 £0.04%  26.44 £0.04*  26.60 £0.02®*  26.77 +0.112 26.79 +0.15%
18:3n-3 0.54 +0.02% 0.53 +0.00° 0.57 £0.01% 0.53 +0.00° 0.58 +0.022 0.58 £0.01%
20:5n-3( EPA) 4. 64 £0.05" 4.63 £0.01° 4.67 £0.01% 4.64 +0.03° 4.72 +0.017 4.69 £0.01%
22:6n-3( DHA) 12.35 +0.06° 12.44 +0.02° 12.53 £0.05*  12.51+0.02%  12.54+0.01*°  12.50 +0.01%
Y. SFA 38.68 +0. 092 38.55 +0. 132 38.26 £0.08°  38.11+0.13*  37.82+0.13¢  37.93 +0.07%
¥ MUFA 39.47 +0. 02 39.47 +0.05 39.47 +0.13 39. 60 +0.02 39.62 +0.04 39.60 +0.11
¥ n-3 PUFA 18.80 +0.00¢ 18.90 +0.00¢ 19.10 +0. 00° 19.10 +0. 00° 19.35 +0.072 19.20 +0. 00"
¥.n-3 HUFA 17.91 +0.00¢ 17.97 £0.05¢ 18.13 +0.03% 18.10 £0. 00° 18.27 +0.00? 18.19 +0. 04°
SFA/USFA 0.65 +0.01% 0. 64 +0.00° 0.63 +0.00° 0.63 +0.00° 0.62 +0.00™ 0.62 +0.00?
n-3/n-6 10.95 +0.35% 10. 40 £0.42%® 9.95 +0.21% 9.60 +0.14% 9.30 +0.00¢ 9.40 £0.00%
18:1n/ ¥ n-3HUFA  1.46 +0.01"° 1.46 £0.00% 1.46 +0.00%® 1.47 £0.00% 1.47 £0.00% 1.47 +£0.01°
DHA/EPA 2.66 +0.04 2.69 +0.00 2.68 +0.02 2.70 +0.02 2.66 +0.01 2.67 +0.00

&6 AE n-3 HUFA K83 R4 & 1% I =R ERE MR R0
Tab.6 Effect of dietary #n-3 HUFA on muscle major fatty acid composition in Sparus macrocephalus

% area
HE BRI n-3 HUFA(% )
fatty acids 0.79 0.83 0.85 0.88 0.92 0.94
16:0 30.83 +0. 142 30.78+0.01%  30.72 £0.06™  30.46 £0.04¢  30.55+0.01%  30.59 +0.04%
18:0 4.22 £0.01° 4.22 £0.02° 4.21 £0.02° 4.29 £0.04% 4. 33 +0.05% 4.28 £0.05%
18:1n-(6 +9) 25.13 +0.13 25.14 +0.01 25.18 +0.06 25.05 +0.06 25.23 +0.07 25.20 +0. 08
18:3n-3 0.48 £0.01° 0.50 £0.01% 0.50 £0.01% 0.52 £0.012 0.50 £0.01% 0.48 £0.01°
20:5n-3(EPA) 5.08 £0.05 5.15 +0.02 5.13 +0.05 5.10 +0.01 5.14 +0.07 5.10 £0.03
22:6n-3( DHA) 14.53 +0.05° 14.56 +0.02"° 14.58 +0.04° 14.69 +0. 022 14.73 £0.00* 14. 69 +0.03*
Y. SFA 37.26 +0. 142 37.11+0.01%  37.03 £0.09° 36.92 +0.01° 36.95 +0. 06° 37.00 +0. 06°
¥ MUFA 37.48 +0. 04 37.48 £0.00 37.49 +0.00 37.31 +0.07 37.33 +0.17 37.43 +0.18
¥.n-3 PUFA 21.78 +0.16° 21.95+0.01%°  21.98+0.15%  22.12+0.01%  22.23 +0.05% 22.12 +0.05%®
¥.n-3 HUFA 21.00 +0.13° 21.15+0.02°  21.15+0.11%  21.20+0.02%  21.40 +0.06* 21.29 +0.02%®
SFA/USFA 0.61 £0.00 0.60 +0. 00 0.60 +0.00 0.60 +0.00 0.60 +0.00 0.60 +0. 00
n-3/n6 11.00 +0.24 11.03 +0.01 11.02 +0.27 10.54 +0.36 10.63 +0.05 10.82 +0.24
18:1n/ Y n-3HUFA  1.20 +0.00* 1.19 +0.00%¢ 1.19 +0.00%® 1.18 +0.00¢ 1.18 +0.01%¢ 1.18 0. 00"
DHA/EPA 2.86 +0.02 2.83 +0.02 2.85+0.02 2.88 +0.00 2.87 +0.04 2.88 +0.02

8RR s 4H 4R 3 SFA K H EE B 4 C16: 0
S EYHEFE n-3 HUFA 5 B3 8 2Z W (P <
0.05),{H18:0 F 2N 2 B¥  F#&#¥; X MUFA
K Cl18:1n-(6 +9) S EHHEHBIF n-3 HUFA 7K
FAEBERM(P <0.05) ; X n-3 PUFA & 28
Tkl n-3 HUFA K FARE EAEE, HT
0.88% 4 LmEL, HH0.92% n-3 HUFA

H710.94% n-3 HUFA Y n3 SEBFSTH
EEA, B ERBEEF(P>0.05), C18:3n-
3 WAkt n-3 HUFA S E¥MEBE EF, HT
0.94% ik B =5 (0. 80% ) ; P& 41 £ [ = BRIy
ZHZ Y n-3 HUFA 5464 n-3 HUFA /KF2IE
MRRR, HO0. U ABRHAZT BB EFR T 0.79%
2H ., RGBT BB 6 4 £ B B R T 44X b EPA
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FRIEBEMEM(P>0.05) 7%+ n-3 HUFA
HFER0.94% iR 44+ DHA S BB ERT
0.79% 4, HEFMRERABE, BERHA
21 (IPF) o SFA/USFA BtfR¥ n-3 HUFA /KF

FHE B BEREAK(0.72% ~0.66% ), Cl8:1n/Y
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Tab.7 Effect of dietary n-3 HUFA on major fatty acid composition of IPF in Sparus macrocephalus

% area

BB FhE n-3 HUFA(% )

fatty acids 0.79 0.83 0.85 0.88 0.92 0.94
16:0 32.49 +0.10? 32.42 £0.01*  31.89 +0.41%  31.29+0.38"  30.90 £0.07%  30.36 +0.53¢
18:0 4.99 £0.04% 4.91 £0.02° 4.91 £0.03" 4.98 £0.07® 5.06 £0.09? 5.10 £0.05?
18:1n - (6 +9) 22.24+0.12¢ 22,47 +0.02%  22.67 £0.05*°  22.92+0.13%  23.08 +0.10? 22.94 +0.16%
18:3n-3 0.63 £0.09" 0.63 £0. 05" 0.68 +0.02% 0.70 £0.03® 0.72 £0.00® 0.80 £0.01?
20:5n-3(EPA) 2.29 +0.04 2.32 +0.04 2.25+0.13 2.37 +0.04 2.41 +£0.07 2.38 +0.01
22:6n-3( DHA) 8.29 +0. 05" 8.30 £0.01% 8.38 +£0.07% 8.36 £0.07® 8.42 £0.04® 8.62 +0.28?
Y SFA 39.15 +0.11° 38.95 +0.04®  38.49 +0.43%  37.95+0.36™  37.73+0.14*™  37.27 +0.48°
¥ MUFA 37.19 +£0.05° 37.34+0.14°  37.68+0.30%°  37.94+0.21%°  38.12+0.21%  38.29 +0.25%
¥.n-3 PUFA 12. 66 0. 13" 12.73 £0.13Y 12. 84 +0.00° 13.00 0. 09% 13.25 +0.117 13.37 £0.29?
¥ n-3 HUFA 11.36 +0.01° 11.41 £0.06™  11.44 +0.03*  11.60+0.09"*  11.73+0.12®  11.89 +0.29°
SFA/USFA 0.72 +0.00? 0.71 +£0.00% 0.70 £0.01% 0.68 +0.01™ 0.67 +0.00° 0.66 £0.01°
n-3/n-6 2.86 +0.08 2.85 +0.01 2.87 +0.00 2.85+0.01 2.86 +0.07 2.89 +0.05
18:1n/Yn3 HUFA  1.96 +0.01 1.97+0.01 1.98 +0.01 1.98 £0.00 1.97 +0.03 1.93 £0.06
DHA/EPA 3.62 +0.09 3.58 +0.07 3.73 +0.24 3.54 +0.02 3.49 +0.09 3.63 +0.13
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PFREM R RE" , Lee ™ P R0, B
B )1 8% ( Platichthys stellatus ) %y 3% 8 2R [B] )6}
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GERRER(3.0% ~3.5% )™,
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8 JK 8§ (Mugil cephalus) F14: Sk 20 2R I BR 1)
AW RIEM T, HE R Y, Cl6: 0 F0
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Effects of dietary n-3 HUFA on growth performance and lipid
metabolism in juvenile black sea bream, Sparus macrocephalus

MA Jing-jing"?, SHAO Qing-jun‘, XU Zi-rong', ZHOU Fan',
ZHONG Guan-yun', SONG Wen-xin', Owari Ngandeali Bergo'
(1. College of Animal Science, Zhejiang University, Hangzhou 310029, China;
2. Marine Fisheries Research Institute of Shandong Province, Yantai 264006, China)

Abstract ; Six diets containing graded levels (0. 79,0.83,0.85,0.88,0.92 and 0. 94% ) of n-3 highly
unsaturated fatty acids (n-3 HUFA) with a constant DHA/EPA, were fed randomly to six groups ( Diet 1 —
6) of fish with triplicate [ average weight, (8.08 £0.09) g; 20 fish/replicate ] to determine the effects of
dietary n-3 HUFA on growth and lipid metabolism in juvenile black sea bream ( Sparus macrocephalus).
Results of the 8-week growth trial showed that; (1) Hepotasomatic index ( HSI) and intraperitoneal fat
(IPF) ratio of juvenile black sea bream decreased with the increase of dietary n-3 HUFA and the values in
Diet 5 and 6 were significantly lower than those in other four groups ( P <0.05). Adipocyte diameter in IPF
was decreased by dietary n-3 HUFA and the significance occurred between Diet 3 and 6. Lipid content in
muscle was significantly affected by dietary n-3 HUFA and reached the bottom in Diet 4. No significance
was found in whole body proximate composition of juvenile black sea bream. Concerning the fatty acid
composition, »,SFA and the main constituent, C16;0 were negatively correlated with dietary n-3 HUFA,
while ¥,n-3 HUFA content was obviously increased among all the treatments. DHA to EPA ratios ( DHA/
EPA) in liver, dorsal muscle and IPF were unchanged with the supplementation of dietary n-3 HUFA.
Quadratic analysis based on weight gain rate (WGR) indicated that dietary n-3 HUFA requirement for black
sea bream was 0.87% DM. (2) Determination of fatty acid synthase (FAS) and hormone-sensitive lipase
(HSL) activities showed that FAS activity kept constant in Diet 1 to 4, and then decreased significantly
with further increment of dietary n-3 HUFA. HSL activity in IPF increased significantly with the elevation
of dietary n-3 HUFA level and increased to almost two times in Diet 6 (0.94% n-3HUFA). Gene
expression of FAS changed following the similar trend with FAS activity in liver; while expression of HSL
in IPF was positively correlated with dietary n-3 HUFA level. In summary, we can deduce that n-3 HUFA
regulation in lipid metabolism was realized by affecting the lipogenesis and lipolysis at the same time.

Key words ; Sparus macrocephalus; n-3 highly unsaturated fatty acids ( n-3 HUFA) ; growth performance;
lipid metabolism; FAS; HSL



