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K FR & A £ (L ateol abrax japonicas)S(TI’i’ﬂ yiN=s
HENEBHNERE

FRE 2 BEgE T
(1. FEK=B2ZE R B E AR 5

®EE "’
266071 ;
3. W EIERE SHAMKIRE LR S R b R

I 2 M
2. LMGEPERSK SAEAERE LI 2013065
266071)

WZE R HWHIKE207.16£0.72) g 45 & (Lateolabrax japonicas) A #F 5 #F £, #F % K AL 45

%A% 4 19 ¥ B (Arachidonic acid, ARA)HEFEKE, &
E5 9 H 0.05%. 0.22%. 0.37%. 0.60% .

T A S Ak AR R R i ARA-SAL o, AR

ARA & 1. 38%/}2 2.32%( s A BT E)HY 6 4% A F AL L
TR, HATHI 84 dAEK IR, ThExRE, ALl EsFa sk, KRy, ALK EE
BERTREAETINF AP RENGERNFERE, FRET, ¥EREXFAFRLELZE L
B EZ7(P>0.05); #aifFEEKE(SCRM A+ ARA & EWNFAE, EAAmEMHNTRMN

#%(P<0.05), E7Z ARA & & K 037% 1B B A& AE, FARBEFE)ZENH 5 5 &K EAF
W%, ERPRE ARA A EXT4 & 0 AR ILHS), JEEIk(VS). B#E(CFH L EE % T
(P>0.05); &AM & EMEFAN ARA S EABELBRD EHMESE, HEGLENERS
MR HMEAR ARA S BN FE, mwFfmAFE 2 AN (B (SOD)E / EAEAE E K
1K By # % (P<0.05), AT fn v o 7 — B (MDA)A & 1| £ 348 1% 5 7+ th & {6 4 % (P<0.05); 1
A A B A A T 4% A B UE M E 0.37%ARA KB B K T At BB 41(P<0.05), DLAESE A K &
SRR RN, ZWEAERPNEE, (207.1620.72) g FALH 45 4 345 B+ ARA B
EEREHAEALTEN 037%.

XA Wd, LEMER;, EKUEE;, FXE
FESES S963  XEAFRIRES A XEHRS  2095-9869(2016)05-0046-10

A6 A DU R (Arachidonic acid, ARA), &4 —
k-5, 8, 11, 14-VUIEMR, Z—Fh n-6 RINMEA
MR IR, FBORUE T 5P, RilKa
RAERKKE i 2 EE AR Tk, 17
R R, ARA TRl /KAOEER . .
PR GIE . BN B R Ay T AR AR (Bruce
et al, 1999; Sargent et al, 1999; XI5 %%, 2002;
Koven et al, 2003; Furuita et al, 2003; Esteban et al, 2004;
van Anholt et al, 2004; &J5H, 2013Y), BI5EC &F
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WA =075 . A R 2K LA R B IR e A B Ak
Y, XSG YTESh RN BA EERER], GE
PET — ZR 5 H ) A BRI (Sargent et al, 1995; Tang
et al, 1996).

TR K X ARA TR EIHEFERW], KA
MEf oK — M 0.8%—1.5%. Bessonart %£(1999)
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I E I 1%, AFHE@RAG B A KRROCR ; W%

G55 A\ AR I % B35 H (2015T80763)FL W WE Bl . T i,

E-mail: liangmq@ysfri.ac.cn

1) TRJE L ARDRLIR 7 R A f £ 40y f A AR SR D7 AR D TR R AR, v [ oK A L AR S A 2R A8 5, 2013



%53

F RIS A i £ (Lateolabrax japonicas) % i R i 46 A= DUk R 1 5 K 1 47

(2011)V7E K # £ (Larmichthys crocea)f1-#ft ff 1] £}
NI 0.93% ARA, £ T K fafrfEf A RKR, 1
KX ARA K —Mh 0.3%—1.0%, Bae 5%
(20104t % 158 (Anguilla japonica) i AIFFE g, i
fi 4 f. %5 ARA 75K 84 0.69%—0.71%; Xu %£(2010)
eI, IETARIEhR, FE0 4 talakl P iE ARA Fi
H0.32%, BRI, TERHUAE 1)K AT ARA B 7R
i T A R

fifi 11 (Lateolabrax japonicas) & T- 5 H . &5
eoE, MPRIEnT . 628 . fEeeaE, (kK. w35
MEEEEER, kP AR, BER, BT iR m s,
AR BERY, I HEARENETEME, Sy
Wb X — MR B FRAE M2 . IR, A2t inam
TR SR VR B I B AR T — RINE
A EEMENIT AR (AL RS, 2005; ZEH 5%,
2006.,2014; Mai et al, 2006; Zhang et al, 2006; Xu et al,
2010; IS, 2014), [HIESCF LA DUEER J7 HI 1)
WFSE KR T AEAFHE (0 5 Gy fa i B, % 3% i B B £
> . BT, SR SRR ARA RSN
LG ARA TR AbRAE, HR T A4 K BB
A, X ARA TR EAFEZE S, MR @i fi ARA
TR, BN TA S XTI . ik, AR5
I TR OR[R] ARA Bt it A K GRDRERL
R TR LA G P S () R2 W, R 7R B (207.16%
0.72) g A% It fE 0GR ARA WIS TR, K
RISt £t DA YR TR 7 i TR AR DG A SR Ak Al
TG e St £ 3 R 2 SR

1 KBRS FEEE

11 EBWEAIEITSEMEE

DAy . ORI R O FEEE R, NER R
FEWER, B S 20 44% . LR & 2
H115%FE R R R ER 1) ZEFERIERFP RN 1.50%
DHA Ziifb il (DHA 7 & 7 S lg iR 143%; 1195 Kl
YR AR A, Bk ) DHA & s REfS {1k
RS TE R ARG, DUHTHBR B DHA & &84 2 3 e
oA KAVEERY) J5U A (Skallia et al, 2004; Xu et al, 2010)., 7E
AR 2 BRI 0. 0.35% ., 0.71% . 1.45% . 2.91%
1 5.84%[) ARA 4lifLIf(ARA &1 5 ISR HY 46%;
YL R YRH A BRA /)RR B DR ARA B9 5
i, ARE AR RR H il = ER A 7T 0P o i i SR s 2 A

ARA TEA AR BT 5 04 E A8 53531 R 0.05% (Rt HEZH ) |
0.22%. 0.37%. 0.60%. 1.38%F0 2.32%(falk} T &),

5 AL ERE B 107 R 2E 1 D0 3% 2 A ek Y A S R v
SoB ECRR BRI AT, 5 ARA 4k i SRR g G 784
BA, SR IoKERL, FoRidl s, BUE THGAE
SOCKEAMT, ZIEfE T T,

12 LHABRAFRERE

SCERF 2014 4F8 H 5 H 7EWT VLA G 1L s 4 1
ARRA R, F25E T X KR FE SR, 57
A JEI R 84 d, SLE 0 AT —4F N TR E Y[R —
PR TS0 B — 25 P 8L . A L
i E TR M (3.0 mx3.0 mx3.0 m), FIXTIEZH
TR AR 15 d, (i HGE N SER DR R SR PR . S
W IFUAHT, K s Lk 24 h, K5 T & BT
(1 : 10000) (s, PE), KE, K/NE—m
fiyi £, [ 4] 4 24 M (207.1620.72) gl HEBENL T3] 18 4>
FEAE M4 (1.5 mx1.5 mx2.0 m), FANPIFERCE 20
Rfitn, MALIRA 3 NEE, BRAE R
(06 : 00 A1 17 = 00)&-FME 1 ¥k, SCEIAME], AN
23-30.5°C, #hEFN 26-31, pH N 7.1-7.4, %A
} 6.5 mg/L Zidi .

1.3 HmilE

84 d W FRFH LIRS T, KL g miLk 24 h,
SR S W EEAS WA A S50 B f EA T EIORITFR B . M
BRI MAE TP BEDLECE 3 Bl fn, AR,
P HE T -20°CUKAEPOR-AE, T I 4 £ i HE
2 30T o D38k, F3 0 NS A SR 58 46 v B
ML 5 Rffifh, JEATMESIBORE, 20 BIBUFRE . LA

THA TG, KX S R RRE S RAF T-80°C
FEARIR VKA o WA R REALIC 4 RBSEE
fo, RAHRBHEKBUNE, B2y 1.5 ml i, 4°C
#'E 4 h, 3000 r/min Z.0> 10 min, F500F 1005
th, —80°CIRfEA .
14 HIAHZE

SCIOARE S BT T s BRI KO 5 KAy )
FHREE 4 A4S RLER 1 2 i I e SR HBIL IR 2
AL(VELPUDKI142, ZAF); MR & &R HER
FCAM R AR (FOSS &K FLih$2{ SOXTEC 2050, i

1) AR, R AT AE B R SR TR S SR A BRI S, b R R - W A~ 18 3, 2011
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Tab.1 Formulation and composition of the diets (%)

TR AE A DU R 7K F Dietary arachidonic acid level (%)

JE B} Ingredients

0.05 0.22 0.37 0.60 1.38 2.32
1%} Fish meal' 15.00 15.00 15.00 15.00 15.00 15.00
& H1 Soybean meal' 20.00 20.00 20.00 20.00 20.00 20.00
/NZZ # Wheat meal 30.85 30.85 30.85 30.85 30.85 30.85
1##E F1 Casein 16.00 16.00 16.00 16.00 16.00 16.00
B Gelatin 4.00 4.00 4.00 4.00 4.00 4.00
41k IR A Vitamin premix? 1.00 1.00 1.00 1.00 1.00 1.00
4 B #F Mineral premix® 1.00 1.00 1.00 1.00 1.00 1.00
Wil2 — 445 Calcium dihydrogen phosphate 1.00 1.00 1.00 1.00 1.00 1.00
4k % C Vitamin C 0.50 0.50 0.50 0.50 0.50 0.50
SABME Choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
V) Attractant® 0.30 0.30 0.30 0.30 0.30 0.30
2 E M Ethoxyquin 0.05 0.05 0.05 0.05 0.05 0.05
k7 )&% % Mold inhibitor® 0.10 0.10 0.10 0.10 0.10 0.10
K HIwNE Soy lecithin 1.20 1.20 1.20 1.20 1.20 1.20
DHA #li{t{ifi DHA-enriched oil® 1.50 1.50 1.50 1.50 1.50 1.50
ARA #iifk il ARA-enrich oil” 0.00 0.35 0.71 1.45 2.91 5.84
T i % H- i =F Tristearin 7.00 6.65 6.29 5.55 4.09 1.16
5353 #1 Proximate composition
HLZE H Crude protein 43.64 43.53 44.40 44.36 43.39 44.13
HMIAE WG Crude lipid 11.32 11.07 11.09 11.24 11.50 11.22
K3 Ash 6.89 6.94 6.81 6.98 6.92 6.83
AEA: DO TR ARA 0.05 0.22 0.37 0.60 1.38 2.32

Lk . ML 69.0%, HLARMG 7.8%; WK1 ML 50.4%, HLARNT 0.9%

2 F IR A R (mg/kg or IU/Kg RN : 4E4= A, 7500.01U; 4E4=% D, 1500.01U; 4i2EZ%E E, 60.0 mg; 4% K,
18.0 mg; #4:E By, 120 mg; 44K By, 12.0mg; 44K By,, 0.1 mg; 2R, 48.0 mg; MHHEML: 90.0 mg; PR, 3.7 mg;
D-4¥ % . 02mg; JLEE, 60.0 mg; 4i4%E C, 310.0 mg

‘WY AR mg/kg Tk : BE, 35.0mg; 4, 21.0 mg; Hi, 83 mg; £k, 23.0mg; 44, 12mg; ML, 1.0mg; fifi, 0.3 mg

SEER R

SHIER: 50% B RR+S50% A AR

*DHA ZifLii: DHA /i B IER 1 Ll 43%, TLIR R HUE DR A PR

TARA Zifbil: ARA [7EBR TR Y HLIR 46%, VLI KPLAE YR A A H)

! Fish meal: crude protein 69.0% and crude lipid 7.8%; soybean meal: crude protein 50.4% and crude lipid 0.9%

2 Vitamin premix (mg/kg or IU/kg diet): vitamin A 7500.0IU, vitamin D 1500.0IU, vitamin E 60.0 mg, vitamin K5 18.0 mg
vitamin B; 12.0mg; vitamin B, 12.0mg, vitamin B;, 0.1mg, riboflavin 45.0mg, biotin 1.2 mg, vitamin D 5.0 mg, pyridoxine 20.0
mg, vitamin A 32.0 mg, vitamin E 120.0 mg, vitamin B, 0.1 mg, pantothenate acid 48.0 mg, niacin 90 mg, folic acid 3.7 mg,
D-biotin 0.2 mg, vitamin C 310.0 mg

* Mineral premix (mg/kg diet): Zn 35.0 mg, Mn 21.0 mg, Cu 8.3 mg, Fe 23.0 mg, Co 1.2 mg, I 1.0 mg, Se 0.3 mg

4 Feeding attractants: glycine+ betaine

* Preservative: 50% calcium propionic acid + 50% fumaric acid

® DHA-enriched oil: DHA content, 43%; Jiangsu Tiankai biological technology

7 ARA-enriched oil: ARA content, 46%; Jiangsu Tiankai biological technology
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&2 KIMBAEERM S 53T (% S ITR)
Tab.2 Fatty acids composition of the experimental diets (% total fatty acids)

I 175 T 4 A 1AL A DU R /K Dietary arachidonic acid level (%)

Fatty acids composition 0.05 0.22 0.37 0.60 1.38 2.32
Cl4: 0 3.50 3.61 3.61 3.50 3.00 2.38
Cl6 - 0 26.62 27.12 26.62 2591 22.38 17.35
Cl8 : 0 44.46 44.10 41.84 38.76 29.18 12.88
SFA! 74.58 74.83 72.07 68.17 54.56 32.61
C16 : 1n-7 0.79 0.81 0.84 0.88 0.87 0.92
C18 : 1n-9 3.87 3.42 3.69 3.85 5.16 6.72
ZMUFA2 4.66 4.23 4.53 4.73 6.03 7.64
C18 : 2n-6 7.32 8.05 8.21 8.72 9.71 12.19
C20 : 4n-6 0 1.24 3.04 5.97 11.44 22.86
>n-6 PUFA’ 7.32 9.29 11.25 14.69 21.15 35.05
C18 : 3n-3 0.70 0.76 0.81 0.80 0.85 0.92
C20 : 5n-3 1.37 1.44 1.49 1.49 1.65 1.57
C22 : 6n-3 6.26 6.39 6.59 6.63 6.60 6.66
>n-3 PUFA* 8.33 8.89 8.89 8.92 9.10 9.15
> PUFA 15.65 17.88 20.14 23.61 30.25 44.20
YSFA /ZPUFA 4.77 4.19 3.58 2.89 1.80 0.74
n-3 /n-6 1.14 0.92 0.79 0.61 0.43 0.26

1 ISFA: WAIIENIR ; *MUFA : BAANEFIRSINELR ; 3n-6 PUFA: n-6 RN ZAHEHFNENIR; “n-3 PUFA: n-3 RI£Z A

LA W R

Note: 'SFA, saturated fatty acids; ’MUFA, mono-unsaturated fatty acids; *n-6 PUFA, n-6 poly-unsaturated fatty acids; “n-3

PUFA, n-3 poly-unsaturated fatty acid

My FHRg R i AR ) TR ST i AR 7 kR
JE 6 A A0 ) 1B K B (SOD) I P N . (MDA) &
iy E A A (GOT) . 45 N A (GPT) Al
Tk P e R G (AKCP) 3 P 18591 6 P R I B A= ) IR
I7 HL T B A PR /A 77 5 ARl Bl D7 1R 7 ki
J S Mourente 55 (1999) )< AH 4.3 % (GS,
HP6890, ), JFMIEBN.

15 HELXXESITSHT

HaEAK:

AL K (Survival rate, SR, %)=100xff1 A ¥ 2 /1
B A it

14 H R (Weight gain rate, WGR, %)=100x(ffi A {4
)R )/ ) R

% % (Feeding inake, FI, %/d)=100x45 £ f x2/
[(FR R + ) AR E ) <S55 K 4]

e A KR (Specific growth rate, SGR, %/d)=100x
[In(faRAR ) In(fOH) A H) /5256 R AL

TRRICR (Feed efficiency, FE)=(ff A& 1A & 4]
R AR AR T E

JFA& Lt (Hepatosomatic index, HSl, %)=55 5 T

1R /S A R EE > 100

WEAA HE(Viscerasomatic index, VS, %)=3L56 ff1 P AIE
it /S L R R X 100

JIE i & (Condition factor, CF)=5 56 ffi 14 /5L 56
fafik K 3x100 (RE A7 g, KA cm)

JIr 45 5% 56 B0 s FH Y- 241 {E + 7 1 12 (Mean+SE) ok 3
7, KH SPSS 19.0 3 MR 4%t SL s B s 1 T B IR R T
Z7HT(One-way ANOVA), 74k, F Tukey’s ¥4 /7%
WL BR AT Z E R, Y P<0.05 BfRORHA BE
P2 SRR (Robbins, 1979)ff3 AR fitifh
X ARA FETHEE A KR S5 BRCR N Rl 7oK & .

2 #R

21 AP ARE ARA SEXEAS &K IERER R0

TaBHH R TR] ARA F i X 5 0 A= M RE A 52 i D
3, WK 3 ATLIEH, AIE ARA 5 )i £ 1) A
15 R TC . 52 (P>0.05) , YI7F 93.33%-98.33%22 [1]
R ARA & FETE—E T /(0.05%—0.37%)I , fifi
B A ORI R ARA B B ng g 3% LT
(P<0.05), 4 ARA FE4kZnms, 5 nree 4
KAREAHE TV & S Un 2 S e f0 1 3 do | ARk}
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Tab.3 Effects of different dietary ARA levels on the growth performance of Japanese seabass (Mean+SE)

TR AEA: U452 7K F- Dietary arachidonic acid level (%)

f8 4R Parameters

0.05 0.22 0.37 0.60 1.38 2.32
WIHAIAE Initial weight (g)  207.35£0.95  207.23+0.71  207.30£0.66  206.83x0.19  206.73£1.23  207.53+0.55
AR Final weight (g)  380.66£4.74°  403.34+4.79%  434.34£5.01* 425.37+11.89% 425.64+7.67° 429.33+13.23°
ALIE 2R Survival rate (%) 95.00+£5.00  93.33+2.89 96.67£2.89  98.33+2.89 95.00+£5.00  98.33+2.89
1 E % WGR (%) 83.59£3.07°  94.49+2.91° 109.53+2.86" 105.66+5.93" 105.91+4.91"° 106.88+6.41*
P AR KR SGR (%/d) 0.72+0.02° 0.79+0.01° 0.88+0.02° 0.86+0.03"  0.86+0.03"  0.87+0.04%
BERFI (%/d) 1.43+0.02 1.42£0.03 1.37+0.01 1.38+0.03 1.36+0.03 1.41+0.05
TR FE 0.49+0.01° 0.54+0.01° 0.62+0.01° 0.60+0.01° 0.60£0.01*  0.60+0.01°

T R4 8 b EAR G T R s R R s 2 57 A 8.3 (P>0.05), T

Note: values with no superscripts or same superscripts in the same row are not significantly different (P>0.05), the same as

the following

SRR R A R R B M R AR fE R B o AN [R] A 52 56 4
o, ST A BRI A B E M2 F(P>0.05),
ME LA A H DU ARA & iR AR R,
P R i A R PN AR AR, R T B 8 [l U5 43
8 Y=0.867+0.465(X-0.370)+0.002(0.370-X), R=0.856,
B Sk ARA &R 0.37%H,  SE56 60 15 5 i
KA, WK 2 aTAES, DAk ARA &

Y = 0.867+0.465(X—0.370)+0.002(0.370-X)
R2=0.856

1.05 -
L 100t
2095
S 0.90
S 0.85
- 0.80
ﬁ 0.75

0.70
# 0.65 |

0.60 I I I I J
0.0 0.5 1.0 1.5 2.0 2.5

TRRHARAZK -
Level of dietary arachidonic acid/%

B i fa e R KR SR ARA 5 i i T e giny
Fig.1 The broken-line regression analysis of dietary ARA
levels and SGR of Japanese seabass

0.75r  y=0.606+0.372(X=0.370)+0.005(0.370—X)
070L R>=0.949

iy 0.65
g‘l‘ 0.60 -
= 055)
E 0.50

045+

0.40 I I I 1 |
0.0 0.5 1.0 1.5 2.0 2.5

FRARAZK -
Level of dietary arachidonic acid /%
K2 iRl Sk ARA 5 i 4T 2l
Fig.2 The broken-line regression analysis of dietary ARA
levels and FE of Japanese seabass

WO RR, DLt FE NGNAAR, FIFH TS Asi Al [m]
4387153 Y=0.606+0.372(X-0.370)+0.005(0.370-X),
R=0.949, AL 41akH ARA &0 0.37%0), fak}
BESIEIIC YN[

22 {ARIHRAE ARA =Xt fTaLE . AEKEEF0
BE % FE B9 22 M

TR R TR ARA X s 40 FAAR B | AR e D
REHE R S L3 40 NFR 4 AT Y, 45250 41t
0 R AEAAS L AT S B2 34 TG (3 R i (P>0.05), 43 I 7E
8.20%—9.69%H1 1.51%—1.59%22 6], [alff, 4% 525
2t ) JIF A B S 0 — 2 ) S R R S, (H R
22 55 (P>0.05),

2.3 {ARHARRE ARA S EMEi A A KL FARBRIT

AT ARA 25 i e x5 £ 0 A Ak 24 4 R 0 5%
M WL 5. N S ATLUE H, fRkH ARA &5,
R (& R R BT R R R R R
ARA FHE M 0.05%F1 55 2 0.60%0T, fa AL &
BN, ZJE R EF &S, ARA FHN 0.22%,
0.37% . 0.60% 1l RF2H 114 S 56 f o (ARE g o 5 1 ol {1
T 2.32%aRHH 5256 11, (P<0.05); A4k, AlESZE4H
B SIS AR O PR R IR S 57K o 22 R 2 (P>0.05) .

24 EARIBAREARA SEX & A MBEMAFEE S
154k B (SOD)iE . W _EE(MDA) S EH &I

M 6 AILLEH, 1 SOD 1H1EbEE ARA SAY
FrE 2T SRR 76 ARA &l 0.37%0T ik
FRAME, HEZEET ARA &8N 0.05%. 1.38%5
2.32%1KH(P<0.05); FAE SOD {iPEAR Ak W] LR
SOD ZfBl, th7E ARA Frihy 0.37%Hfal kA i K
1B, 15 ARA 54 0.05% R G B3 2 5 (P>0.05)
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Fz 4 EARPARE ARA EERIEEFTREL. BRI EL A0 AL E B9 2 M ( =+ )
Tab.4 Effects of different dietary ARA levels on HSI, VSI and CF of Japanese seabass (Mean+SE)

FRHAEA U5 TR 7K F- Dietary arachidonic acid level (%)

F8 4R Parameters

0.05 0.22 0.37 0.60 1.38 2.32

JFA EE HSI(%) 1.22+0.11 1.11£0.09 1.03+£0.14 0.97+0.05 0.96+0.05 0.97+0.09

AR L VSI(%) 8.78+0.40 8.55+0.38 8.98+0.95 8.20+0.75 8.38+0.44 9.69+0.37

A5 CF 1.51£0.11 1.56+0.09 1.59+0.12 1.57+0.03 1.59+0.13 1.57+0.03
x5 AMNTARE ARA SENHEGEFLEZEARBNZIE % + )

Tab.5 Effects of different dietary ARA levels on body chemical composition of Japanese seabass (% wet weight; Mean+SE)

T BHEA: U TR K - Dietary arachidonic acid level (%)

F8FR Parameters(%)

0.05 0.22 0.37 0.60 1.38 2.32
/K43 Moisture 70.23+2.88  71.41£0.86  71.11£2.61  71.71+1.52  70.50+1.13 69.76+1.11
HLE 1 Crude protein ~ 16.65£0.83°°  16.99+0.31%  17.36+£0.19°  17.01£0.16® 16.48£0.32°®  16.00+0.29°
MUIE 5 Crude lipid 7.59+0.57  6.91£0.44° 6.72+0.53%  6.52+0.54°  7.60+0.74"™  8.61+0.40°
K5y Ash 4.73+0.30 4.37+0.15 4.61+0.30 4.34+0.22 4.43+0.30 4.24+0.20

kL ARA FEFHERS, MIEH MDA Fi R
SRR THE A%, 76 ARA &N 0.37%M &
A, I H ARA &8 0.05%. 2.32%0 (R i
1 MDA & B35 T 0.37%0mkHH (P<0.05), JFF ik
MDA - S B L1 H MDA & AR A8 A a3,

25 {ARIHBARE ARA SENHEMFAEESE.
BRE KRB RS EE S R

M 7 ATLUE 1, Sk ARA &8 0.05%
PERE 2.32%H0F, L5 A B B (GOT) i P 2 35
FAR)E THE e, - H ARA &R 0.37%00, 14
B S E MY GOT I M o I T4 B4 (P<0.05),
5 ARA FHH 0.60%1ABH TG IE 3% 25 5(P>0.05); Ifil
HEO AN GPT)IEEAE ARA S84 0.05%-0.60%
EHENET, 2AERUSTHEESE, HIE ARA Nl
0.37%ABHAR IR BIEARE, WL TX 2 (P<0.05),

B ARA 7t AT, I3 H e il 2 i (AKP)
T S B RIS T pa 3, HAE ARA 5055 0.37%
5 0.60%M}, ARt B E LT HAL 4 241(P<0.05), {H
XL AKP 36 PTG 2 35 1 25 5 (P>0.05)

3 itig

AL R, SR 5 60 [ R A KR 1]
BRI BEE B ARA RS RIE —ER
RS, XU AR IS AT ARA X R AR i A
(A A B e B A VE . SRR AR R 43
Mo, Bl e e K E . FRSCR S R
ARA FHEBIER, AT 3(207.16+0.72) g BiAK firi fhr
Xt ARA M IGE TR R 0.37% (B 1, & 2), X—
AR T — KA HELN X ARA WK &, Han
TR EE6¥(Scophthalmus maximus)Zi 1) 1%(Castell et al,

%6 {ARPARRE ARA & E X6 5N AT B S4B L EE SN T B E /R m( =+ )
Tab.6 Effects of different dietary ARA levels on the activity of SOD and MDA content in serum and liver
of Japanese seabass (Mean=SE)

18 4R Parameters

TR AEA: DU TR 7K - Dietary arachidonic acid level (%)

0.05 0.22 0.37 0.60 1.38 2.32
NEN = N= oy
m‘ﬁﬁﬂ%%&@%‘ﬁ@ 81.49+3.16°  84.57+2.05% 92.28+3.34* 88.62+3.16™° 82.88+1.92°  80.54+3.70°
Serum SOD activity (U/ml)
= N oy
Hfﬂff%ﬁﬂ{k%ﬁj‘?{tﬁ@(ﬁ@ 30.13+1.14%° 31.78+2.88% 36.70+1.13° 31.79+1.49%° 27.88+2.94°  25.50+£3.92°
Liver SOD activity (U/mg - prot)
NEN — A~ EL
075 A 5 40.70+2.71% 39.82+5.31% 22.63+6.19° 30.71+5.19% 32.37+4.77° 52.06+6.15"
Serum MDA content (nmol/ml)
— P =N
SPREPS — e 7 Bt 1.85+0.03%  1.64+0.11°  1.29+0.06°  1.33£0.06¢ 1.87+0.10°  2.30+0.09°

Liver MDA content (nmol/mg-prot)
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Tab.7 Effects of different dietary ARA levels on the activity of GOT, GPT and AKP in serum of Japanese seabass (Mean+SE)

F8 4R Parameters

FRHAEA U2 7K F- Dietary arachidonic acid level (%)

0.05 0.22 0.37 0.60 1.38 2.32

A B GOT (U/L) 23.83+£1.00°  18.87+£1.72° 13.83+1.46° 13.97+1.00¢ 16.57+1.04*° 18.47+2.20°
BN E B GPT (U/L) 10.23+0.57* 8.67+0.51%  7.63£0.47° 8.00+0.46%  7.93+0.25%  9.17+0.70%
Bl M W AR B AKP (U/L) 33.57+0.67°  29.80+1.87°  23.77+0.55° 24.43+£0.51° 29.77+2.19°  30.07+1.06™

1994) . 43K HH17HE 20 1%(Bessonart et al, 1999), - &F
(Paralichthys olivaceus)f [ HE LY 1.5%(XIBEt%4E, 2005).
WM &5 £71 (Dicentrarchus labrax)ffHEffifY 1.20%(Atalah
etal, 2011). [H5 F B 0.6%(Furuita et al, 2003)
fifi 411 40140 (Y 0.36%—0.56%(Xu et al, 2010)4HiT . H4h,
WA — L5 R, FRPRI ARA JEARE 42
K 2 A KM RE(Zheng et al, 1996; Willey et al,
2003; Villalta et al, 2005), XFhLE A KR 2T
A B FH SE U0 fa RIS FNBUAS | 1A 35 07 205 FRIE IR BT 1)
ENGEERE 0N

MR, UL EN, ARA NiAEYIRITIIEE B,
S5H5IR R Fo 78 sh Y R R 1) 3 22 00 A= BEH 1 AF
FH, By e N REIN ] LR 2T 24 A9 TE 18, DA T AT A3 35
WLIAI A7, Foo W B H S A9 4E ] (Palmer, 1990). Hi
DERT DAHEIT, ARIA) ARA & R Z T DL RE S X 1
RE AR S BUR R R 2, 2R N AN R & 5 )
ARA TEfRNRE =4 AN &R WAy, fiffa
RINATFI IR By 5 Fa, W LA [R] A ST 45 5 IR
ST £ ) 4 R A K SRR CR B A R TR A AR L
g, I E HRAL ) 5256 AR 5 S SOD 16 7
fik, 1 MDA &8s, I ARG mE, X
— BRIV R FR, FR ARA B 0 RE SRR
TRIHT A AL RE 7 IF 1003 IR , BRI f £ A 4 R g
B AR, X—250 5 Xu %010)E i fa 4l fn
WA SR 4 SR AR L

AHFFRFEW], RIA ARA 25 A DR i fa i) B
TR B, 78 H A — et 58 vp A5 3] T 2
A4t B (Villalta et al, 2005; Bransden et al, 2005; Lund
etal, 2007). {02, WA MFE RN, 1Ak iG & ARA
Yo Y K A FHE &0y 21 A 3% 228 EL A (e 32E 4 T U1 Bessonart
L1999 TE &L M HEA AT R, 4 ARA &
R E] 1.8%, fFHEfA G RA T B &
WEEQOINVIFFRBIEH, Ak ARA F RN
0.87%Mf, REaAFHEMRM AEFE R, AKX —
25 SR AT RE R K ARA TE 7K #2500 0 8t

FEP RS R AR, TR AL R Y by
B, fiKBUMILAE 155, X ARA BT E R,
TS B A By (W T 0 FERE ) BRI LAFE BTN
O X ARA [T SR AN B (Koven et al, 2001,
2003; Rezek et al, 2009), T ASHHF 7 {14 5246 f 2 K
WAt fn, HLPT NV e B2 sk, R, S RS2
Tk ARA SR PEA KR, X—458 AR #
BT A2 KBS fa X ARA 155 SR B FUAFAE K
K54l AL

ABFGEH, BEE ARA FEPYIEIN, f 6 0 K
Lt AR EL R AE 3 B I B A 7= At 3 1 22 5 (P>0.05)
RS20 XoF B2 P T P 2 i T LM 2, X — S 2
55 %1 3% (2008)? 7E %= # 111 (Rachycentron canadum) £l
Xu ZE(2010) 7 fifi 171 4)) £ Fp A 55 25 AR, 1 X —
45 5L 110 J DA AT RE 2 R A X Rk i R 7R R
flir | T B A0 AR B AZ B — g B EE 4547 o TR B
SEETR IR, AR ARA FETHE, Ml
05 5 e 2 B A T ka3, 3k mT BB TRk
o A ARA B3 BT e R B A OB (LR
%5.2002),

RIEHICHRE, ARA Xaikpfi A fLht h A
—ERPHTER, FEHRIEE R ARA ] DI R
AR P A AL T E (Beel et al, 1996; Sargent et al,
1999; Good et al, 2001; Xu et al, 2010), AHFFLLEH 5
N, Bk ARA B ETE 0.37%-0.60%F, SC5
fifi f0 1) 1LY 5 R SOD TGPk 4w, X AT DAIF
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e 5 £ 40 6 ALY Y SOD [ PR 25 R — 2., 54t
5 (Ostrea gigas)(Delaporte et al, 2006; Hurtado et al,
2000) AT 245 AL . ARBFFT 25 W, P 5l
5 MDA % 12 1722 b B FOE 4 F SOD 1 AR 1,
UL ARA X FHTHLIARNE Bt ML . R mpL IR
fbRe A — e e dEEH

JF 2 00 25 EE 2 A AR 3 0, 2 s I L A ft

1) AR ZE. R AT HE B IR SR R R AR BRI ST, b BV RS B A5 AR 22 62185, 2011
2) X5E. ZEE A AR AE A VUG R A T R S . Sk RAE AR RS AR A B S, 2008
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Requirement of Arachidonic Acid in Adult Japanese Seabass
(Lateolabrax japonicas)

WANG Chenggiang'?, LIANG Mengqing**", XU Houguo?, ZHENG Keke?, LIU Xi'?

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao  266071;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306;
3. Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory
for Marine Science and Technology, Qingdao  266071)

Abstract It has been clear that the dietary arachidonic acid (ARA) is essential in the growth of
juvenile Japanese seabass (Lateolabrax japonicas), and the requirement of ARA could vary at different
growth stages. A 12-week feeding experiment was conducted to investigate the optimal level of ARA in
diet of Japanese seabass [mean initial weight (207.16+0.72) g)]. Six isonitrogenous and isoenergetic diets
were formulated with graded levels of dietary ARA, 0.05%, 0.22%, 0.37%, 0.60%, 1.38% and 2.32%,
respectively. Triplicate groups of 20 fish were fed to apparent satiation twice daily. The water temperature
ranged from 23 to 30.5°C, the salinity from 26 to 31 and the dissolved oxygen content was approximately
6.5 mg/L during the experimental period. The results showed that no significant differences in survival
rate (93.33%-98.33%) were found among dietary treatments (P>0.05). With the increase of dietary ARA
levels, the specific growth rate (SGR) and feed efficiency (FE) increased at first, and then kept steady
after reaching their peaks at the 0.37% dietary ARA level (P<0.05). No significant differences were found
in hepatosomatic index (HSI), viscerasomatic indexes (VSI) and condition factor (CF) among dietary
treatments (P>0.05). The body composition analysis showed that the whole-body protein content first
increased and, then decreased with increasing dietary ARA, while the whole-body lipid content followed
the opposite pattern. With the increase of dietary ARA levels, the activities of superoxide dismutase (SOD)
in serum and liver significantly increased at first and then showed a declining tendency (P<0.05), but the
malondialdehyde (MDA) contents in serum and liver had a converse trend with SOD (P<0.05). The
activities of glutamic-oxaloacetic transaminase (GOT) and glutamic-pyruvic transaminase (GPT) in serum
observably decreased when the dietary ARA level increased from 0.05% to 0.37%, and then increased
when the dietary ARA level increased from 0.37% to 2.32% (P<0.05). The broken-line model analysis
based on SGR and FE indicated that the optimal level of dietary ARA for Japanese seabass of (207.16+0.72)
g of the diet was 0.37%.

Key words Japanese seabass (Lateolabrax japonicas); Arachidonic acid; Growth performance;
Requirement
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