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WS IS B A EP A FTDH A ] LA 3 A Y 9 A
(Salmo salar)fy £, B9 G J10 . A g}
ARAGRZ B0t S W R E RGN AT,
TR A AR TG SRR R 3 3 IN ARA S i
AR, W ERRN BN, FFRE
B, n-3/n-6 HUF AR 2 L0 A 4 00 Ry
TR R g I e 1) R e M L B A n-35n-6
HUFAST oSG, LA A R0 B AN [R] 0 A7 75 22 5

VF Kt (Sebastes schlegeli)F g thiE H
(Scorpaeniformes) ., V- filiF}(Sebastidae). V- il ,
E—FRIRAMERZE M, EE T IR E
W WD RN AR R, R N T A AT IR G AE RN
D FE G A B AN TR LRI < SR A B 1
FeE L HATE TR G- il A 195 R 9 i 5% 2 2 n-
3 HUFA, EPAFIDHAJS I A®FSE™, (H A& Wn-
3/n-6 HUFARHE o A S50 LAV DGV il A AiF 50 6T
5, 38 3 AEDRL TS 0 AR AR DU R VR L TC
T 6Fh A [F] e f9iln-3/n-6 HUF AR RE, 35 98 Htf
VRGPt &yt 2R L IR 2 1 M 20 2R 7 1 20
PSR, B AE RV TGT il 4RDRE R 38 i H A n-
3/n-6 HUFAWF 5T 42 L B it 254

1 MRS JE

1.1 SEWEIS5EREIME

DAk . RERGEA N EEEANR,
3 Ry 3 R 0 R T ) S5 RS RE Y AR
FE L RE R A AN R B 1, 2.5, 5,
10, 15, 20 g/kg AYAE A DU 2 v g (WA A 1 6 ik
FAEDBEARAA, 4iF>50.50%), K in-
3/n-6 HUFAZ 50 14.28 . 9.26. 5.66. 3.06.
2.02, 1.50f%kL, 4rSldr4AD1. D2, D3,
D4, D5, D64, TR Mg A k1, fg
5 R AL A L2

iz 52 e K T 7 A RE IR B 1 80 H
i, MREEMNNEIRZRIREGHE, HinA#
AUV IO AR, IniE 2 22 KR A . & IBEHF
JEBLIN TRk 42 1.5 F12.5 mmZE 47 i 15 ) i
ki, 60 °CHET G HUE T-20 CoRF AT H
12 IRAGBS5HEFER

S A FG P il 4 £a 0 1 1 2R O B
Fodb o FFFE S 0 M R E P K Ut P HE A
(60 cmx60 cmx50 cm)#E1T . FIDI4LUEE I 4 fa W
JEJG AT A, PRk AR Y5 L AR D

[ fith 4 [ (36.30+0.03) g], BlEAHLAEC 2 M 54
i, A R6IR A, AN EERE, B84
M, BAMAEI0EM, SLEPEIT65 d, TR
21K (8:00, 16:30), H M2 545 &1 1%,
IE AR 4l S PR 0 S B R SIS AR, AR K
A A LT &M WA >5 mg/L, KiEH
(17.5£0.5) °C, #HEF H28~32, pHH7.6~8.2, A
FE B R <0.1 mg/L.

1.3 HmXE&E

SLIGLEHRIE, ARE24 h, 0 AE M A K
FE &, R R . WER, AL
oI, WA R, K, HHEICW A,
SBCIL T A S g f B N UE L JTRNE . AR AL
W, SRl R E TR L . AL, BB AR
=20 °CokFE P IR A7 . BENLIG R 5250 i T4
FOARZH WL H 3 B B B T R 437
1.4 FE@OH

A K45 AR
SR,%)=N,/Nyx100%

14 7 % (weight gain rate, WGR,%)=(W,— W)/ Wx
100%

{525 % (daily feed intake, DFL, %)=F//(W,+W)/2x
x100%

R E HE K K (specific growth rate, SGR,%/d)=(In W~
InWy)/x100%

TR Bl 2 #X (feed conversion rate, FCR)=F/(W,—
o)

FE H RACR (protein efficiency rate, PER)=(W,—
Wo/(F*P)

JIE 35 J& (condition factor, CF, g/cm®)=W/L’x100

JIEAA He (viscerosimativ index, VSI,%)=M,/W,x
100%

FF A& HE (hepatosomatic index, HSI,%)=M,/W x
100%

K, N SEmewtn gt , N SEe a5 e
Boim, Wl SR ayn AR E=(g), WS4
W R i (g), FRAEBE TR E(g), A
FRIRE(d), PAHFPEDHE H &8 (%), LASKEER
SRR (em), MRy 5255 25 ORI £ JH T BT
(g), M,k 5216 25 SR S 06 £ 1 1 I 1 (g) o
=AM S A R S 7K 43 11105 °C
fE 3 0 22 (GB/T 6435-2014), L& (A HBLICE
AL E (GB/T 6432-2018), HLIE 7 & [CHhR

WG K (survival rate,
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Tab.1 Composition and nutrient levels of the experimental diets (dry matter basis)

T H Ao diets

items D1 D2 D3 D4 D5 D6

JEH/% ingredients

Fifif  white fish meal 40.00 40.00 40.00 40.00 40.00 40.00
KEIRAGE A soyprotein concentrate 30.00 30.00 30.00 30.00 30.00 30.00
a-VER  o-starch 15.50 15.50 15.50 15.50 15.50 15.50
g fish oil 6.40 6.25 6.00 5.50 5.00 4.50
A DU ERHIE  arachidonic acid oil 0.10 0.25 0.50 1.00 1.50 2.00
HeAFIRAY  vitamins premix 1.00 1.00 1.00 1.00 1.00 1.00
WHIFRAY)  minerals premix * 1.00 1.00 1.00 1.00 1.00 1.00
IR — 545 Ca(H,PO,), 1.00 1.00 1.00 1.00 1.00 1.00
U LF  antioxidant 0.30 0.30 0.30 0.30 0.30 0.30
#eAFC  Vitamin C 0.50 0.50 0.50 0.50 0.50 0.50
SALIEER  choline chloride 0.50 0.50 0.50 0.50 0.50 0.50
FSEL  betaine 0.30 0.30 0.30 0.30 0.30 0.30
BRPRAYEZR  CMC 2.40 2.40 2.40 2.40 2.40 2.40
K fEME  soy lecithin 1.00 1.00 1.00 1.00 1.00 1.00
#it total 100.00 100.00 100.00 100.00 100.00 100.00

IR  nutrient composition

/K4 moisture 6.94 7.65 7.02 7.23 7.51 7.28
HI®H  crude protein 50.67 50.99 50.67 50.82 50.63 50.78
HAEWT  crude lipid 10.45 10.24 10.06 10.43 10.41 10.13
K4y crude ash 12.23 12.21 12.22 12.17 12.16 12.19
MBE/(KI/g)  gross energy 20.39 20.38 20.44 20.34 20.45 20.43

VE: 1) A6 DU ER I AR [ R A AE IR G AR G BR AT, K% NARA 55.38%, C16:0 6.17%, C18:0 10.32%, C18:1n-9 8.17%, C18:2n-6
5.89%, C20:0 1.02%, C18:3n-6 2.59%, C20:3n-62.59%; 2)4i‘ERTURENg/kglilkh4EERC 121.2 g, DLYEAREAE T RN 18.8 g hER
TR 2.7 g, WK 91 g, HERMCRE 1.8 g, MMRR27.8 g, ZIRES 12.7¢, NIEE 181.8g, MK 027 g, MHER(98%) 0.68 g, A FEK 1.8 g,
Y RAZMREE 0.73 g, 4E4EHD3 0.003 g, 4E4EFEB120.003 g: 3) )5 ikl g/kg ¥ MgSO,-7H,0 80 g, NaH,PO,-2H,0 370.0 g, KCl
130 g, Frig %k 40 g, ZnSO, 7H,0 20.0 g, CgH,oCaOg 356.5 g, AL 0.2 g, 7S/KEMAR 0.15 g, WULER 0.15 g, WARERHH 0.01 g, —IK
MRS 2.0 g, 7SKEALE 1.0 g

Notes :1) Arachidonic acid oil were purchased from Xinhe Biological Technology (Hubei) Co., Ltd., the concentration of ARA 55.38%, C16:0 6.17%,
C18:0 10.32%, C18:1n-9 8.17%, C18:2n-6 5.89%, C20.0 1.02%, C18:3n-6 2.59%, C20.3n-6 2.59%; 2) Vitamin premix (g/kg diet) vitamin C 121.2 g,
DL vitamin E tocopherol 18.8 g, thiamine hydrochloride 2.7 g, riboflavin 9.1 g, pyridoxine hydrochloride 1.8 g, niacin acid 27.8 g, calcium pantothenate
12.7 g, inositol 181.8 g, biotin 0.27 g, folic acid (98%)0.68 g, vitamin K 1.8 g, vitamin A acetate 0.73 g, vitamin D3 0.003 g, vitamin B12 0.003 g; 3)
Mineral premix (g/kg diet)yMgSO,-7H,0 80 g, NaH,PO,-2H,0 370.0 g, KC1 130 g, ferric citrate 40 g, ZnSO,-7H,0 20.0 g, CH,(,CaO¢ 356.5 g, cuprous
chloride 0.2 g, aluminum chloride hexahydrate 0.15 g, potassium iodide 0.15 g, sodium selenite 0.01 g, manganese sulfate monohydrate 2.0 g, cobalt
chloride hexahydrate 1.0 g

29 58 (GB/T 6433-2006), KK 2rH 550 °C2k mgZe A7 VR VR TR AE 530 pLil A T 50 mLH
P %E (GB/T 6438-2007), fE & A B kil 2 BN, A H BEER R (4 B & TG /K FH BE=1:10) 2
(IKA, C6000, Germany). mL, FCOEE(fEigali) 1 mL, %R E T80 °C

Jig For BR£EL A, Jg 19 TR B 4 ) i 2 R Sk ZJEiE2h, BHZZEEEMA3 mL 6% K,COs,
(Metcalfe, 1966) /1 (75321, R/Eek . BL100  #E2 min, 35 B0 B R AL BO RS I AR, B
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xR 2 LIGAKNBERABL LA AL (%2 A5 AT ER)
Tab.2 Fatty acid composition of experimental diets (%ototal fatty acid)

Mo diets

i
fatty acid DI D2 D3 D4 D5 D6
Cl14:0 4.49 4.48 424 3.99 3.77 3.52
C16:0 18.57 18.57 18.02 17.49 17.06 16.62
C18:0 3.60 3.78 3.89 422 4.62 5.01
€20:0 0.45 0.46 0.46 0.45 0.49 0.51
TSFA 27.11 27.29 26.61 26.15 25.94 25.66
Cl16:1n-7 5.55 5.53 527 5.01 4.67 441
C18:1n-9 12.08 12.11 12.03 11.94 11.67 11.55
Cl18:1n-7 331 337 3.46 3.54 3.64 3.66
€20:1n-7 3.16 3.12 3.09 2.97 2.80 2.65
€22:1n-9 493 481 476 453 424 4.06
IMUFA 29.03 28.94 28.61 27.99 27.02 2633
C18:2n-6 6.71 6.63 6.86 7.16 7.34 7.54
C18:3n-3 1.68 1.65 1.62 1.58 1.54 1.49
€20:2n-6 1.87 1.84 1.66 1.40 127 1.16
ARA 1.41 2.15 3.46 6.06 8.70 10.96
EPA 9.10 8.92 8.74 8.25 7.83 7.29
DHA 12.19 11.88 11.66 10.98 10.28 9.58
YPUFA 32.96 33.07 34.05 35.43 36.96 38.02
EPA/DHA 0.75 0.75 0.75 0.75 0.76 0.76
1-3/n-6 HUFA 14.28 9.26 5.66 3.06 2.02 150

I FERBOKIRIIR(INC20:20-9. €22:0. C18:3n-6. C22:5n-3)ARFIANEH; SFA. WHIENIR, MUFA. $RMARITER, ARA. {E/ED)G
%, EPA. —HRRTUGEE, DHA. —+RNIGER, PUFA. ZAMIFINRIER, HUFA, mAMAETER. TIF

Notes: some fatty acids, of which the contents are minor, trace amount or not detected(such as C22:0, C18:3n-6, C22:5n-3)were not listed in the table;
SFA. saturated fatty acid, MUFA. monounsaturated fatty acid, ARA. arachidonic acid, EPA. eicosapentaenoic acid, DHA. docosahexaenoic acid. PUHA.
polyunsaturated fatty acids, HUFA. highly unsaturated fatty acid. The same below

W 0.22 pmist 58 AR 3 U8 2 B8 D5 IR D 5 /NI
FE R U A BT (GC-2010, S, HA)
AT, BRREERER pL. e AR A R A
o U B ] 77 356 LR RE T DR AN 2, SR R IE T
FRUH— AR 2
1.5 HEGIT 9

K HISPSS Statistics 17048 {447 B[R &y 22
53T (One-Way ANOVA), 2% 5 i 3 (P<0.05) B>k
H Duncan (K 56 #8472 8 LB T, Seitas Ll
- $41 8 5 1 22 (meanSD)HY I UK /R o BRI R
14 8 56 P 43 BT SR OBUAE £ 4 5% 43 M7 (Bivariate

Correlations).

2 4

2.1 n-3/n-6 HUFAXTF K S gl 4h & 4 K R 2
et Al

n-3/n-6 HUFAXS 1 [G V- il 4 £ (1 J 3% 46
(SR)TC 8. 521 (P>0.05), 4 100%(F3). Bl
n-3/n-6 HUFAFE{IE, 48 R(WGR), FrE bk %
(SGR)FI AR [ T2 % (PER) 256 | FH G TR0
#, D2RIDIA MM ERE F @ THAKL(P<
0.05), D5HID64H i SGRHIPER i # % T H 445 41
(P<0.05), Tk ZRE(FCR)ELE TG T
o, BER(DFD)., BWE(CF). BE& (VST
FF A4 HE (HIS) 7 45 S 5 4l 2 [H] 34 6 ) 3% 25 5+
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43 %

(P>0.05), TEASLREMN T, @id—st —wE
O3HT, 244K Fn-3/n-6 HUFALC ] 4 8.930F,
I fifh 2 fa 4 fe KWGR(E 1), 447k Hin-3/n-6
HUFA .61 4 8.70F , FCRik £l fe/ME (E12)

2.2 n-3/n-6 HUFAXT i EC S i 4 & {420 BY B0 521

ARA T, Ko ETE69.04%~70.10%,
H&H LR FH2EHFP>0.05), HEASEELT
W5 b TF ¥ H 7 D24 ik 3 i /ME (P<0.05),
FLAG 5 7 i 50 e TR a3 B /e D24 ik 3
i KAH (P<0.05), KK 3 & 45 4H 2 6] i 2% 22

5 (P>0.05), WLIRIZK 43 2t TG i 3 2% 55 (P>0.05),
MEASEERTHE LS HAEDILA R
I /IME (P<0.05), MG & & 20 FTHE T
P H7ED3H 15 3| i KRB (P<0.05), WLIA H R HLIR
SR AR TR S HFE DAY B B
KAA(P<0.05). HHAEHT, 7K53 5 i h46.21%~47.93%,
D34 B F A% F Hfh 4% 41 (P<0.05), HEH&HE
Se FTHE T Bt H 78 D32H 35 3 5 K AH (P<0.05),
FLIR 05 & 2 28 MR LI % HAE D241k
e /ME(P<0.05), MK 5> & & 45 4 2 [0 6 . 2 2
F(P>0.05)(#£4).

&3 n-3/n-6 HUFAX TR P o4t £ KM RE . AR R A R KR FRR0 R0
Tab.3 Effects of dietary n-3/n-6 HUFA ratios on growth performance, feed utilization and

morphometric index of juvenile S. schlegeli

HiH ZH5)  diets

items DI D2 D3 D4 D5 D6
YIEA T H/g 1BM 36.27+0.09 36.33+0.04 36.25+0.02 36.3240.05 36.29+0.05 36.32+0.02
KRR R/g FBW 78.10+1.06° 80.50+0.17" 80.75+0.68° 78.54+1.25% 75.1042.72° 74.01+0.70°

HER/% WGR 11527+2.71° 121.67+0.37° 122.59+1.84° 116.3£3.36" 105.26+4.64" 103.86+1.84"
B %//% DFI 1.120.02 1.12+0.03 1.12+0.01 1.110.02 1.11£0.02 1.110.04
7 A K% /(%/d)  SGR 1.18+0.02° 1.23+0.01™ 1.23+0.01° 1.190.02 1.12+0.05° 1.10+0.10°
Tk R¥ FCR 1.00+0.02™ 0.96+0.01° 0.97+0.01® 1.00+0.02"™ 1.02+0.02 1.04+0.01¢
HAMRMFE PER 1.95+0.04"™ 2.07+0.03¢ 2.03+0.04 2.00£0.02™¢ 1.91+0.03° 1.92+0.02
A /(g/em®)  CF 2.78+0.09 2.73+0.03 2.77+0.02 2.78+0.12 2.80+0.03 2.74£0.06
A Et/% VST 9.68+0.14 9.87+0.06 9.85+0.09 9.87+0..05 9.74+0.07 9.65+0.01
AT fActL/%  HSI 3.03+0.06 3.20£0.15 3.16+0.08 3.13£0.08 3.05+0.04 3.09+£0.07
ISR /% SR 100.00+0.00 100.00+0.00 100.00+0.00 100.000.00 100.00+0.00 100.00:£0.00

e FATHAE BRSO T B R BEOR ZE R A B3 (P>0.05), AFRIFERIRZE R B3 (P<0.05), FIF

Notes: in the same row, values with no or the letter same superscripts mean no significant difference(P>0.05), while with different small letter

superscripts mean significant difference (P<0.05). The same below

MO 0364 6x2+6.376 2x-96.449

130 | R=0.887
g%cr% 120 ; AT e %
Z110 L o .
= 00| ¥ x=8.93

90

0 2 4 6 8 10 12 14 16
ikl n-3/n-6 HUFA LA
the ratio of dietary n-3/n-6 HUFA

1 FRT8% & WGRS 1F%in-3/n-6 HUFARY
PSR
Fig. 1 Relationship between dietary n-3/n-6 HUFA and
WGR of S. schlegeli
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L0 r 120,001 5x2-0.026 1:+1.067 7
R=0.844 8

1.05 |
& 5 .
B0l o8 ,
= e . 8

0.95 | e

¥=8.70
1 ) A S ——
0 2 4 6 8 10 12 14 16

%} n-3/n-6 HUFA L1
the ratio of dietary n-3/n-6 HUFA

2 TR T4 & FCRS (A in-3/n-6 HUFAHK)
PSR
Fig. 2 Relationship between dietary n-3/n-6 HUFA and
FCR of S. schlegeli
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4 n-3/n-6 HUFAXS T il 4 & {420 B A 52 0
Tab. 4 Effects of dietary n-3/n-6 HUFA ratios on tissue proximate composition of juvenile S. schlegeli
HAH diets
DI D2 D3 D4 D5 D6
44 whole body
/K4 moisture 69.33+1.05 70.100.60 69.62+1.09 68.83+0.41 69.16+1.86 69.04+0.60
HZEA  crude protein 16.64+0.18° 16.19+0.14° 16.68+0.30° 16.97+0.19* 16.98+0.33% 17.2240.17°
MM crude lipid 9.46+0.47™ 9.74+0.23° 9.34+0.36™ 9.15+0.07™ 8.95+0.65" 8.18+0.14°
K4 crude ash 4.47+0.13 4.43+0.03 4.55£0.12 4.50+0.20 4.54+0.15 4.66+0.15
WA muscle
/K4 moisture 74.09+0.52 74.25+0.10 74.38+0.53 74.18+0.50 74.4240.02 74.31£0.19
HEHA  crude protein 21.72+0.16™ 21.66+0.10® 21.50+0.07° 21.7140.19% 21.98+0.16> 21.89+0.21%
MM crude lipid 3.70+0.04° 3.66+0.03° 3.82+0.11° 3.73£0.10™ 3.35+0.04* 3.31+0.03"
K4 crude ash 1.37£0.01" 1.37£0.01" 1.33+0.01° 1.40+0.06" 1.39+0.01b 1.34+0.01°
FFRE  liver
/K4 moisture 47.41£0.53° 47.91+0.57° 46.21+0.10° 47.46+0.36° 47.93+0.86° 47.93+0.25°
HZEA  crude protein 9.55+0.08" 10.06+0.02° 10.34+0.05° 10.21+0.01° 9.83+0.01° 9.77+0.03°
HEM  crude lipid 31.42+0.03° 28.15+0.25 29.88+0.01° 31.3240.01° 31.62+0.07° 31.76+0.02°
HLZK4r  crude ash 1.19+0.02 1.20+0.03 1.21£0.06 1.22+0.08 1.24+0.03 1.22+0.01

2.3 n-3/n-6 HUFAXT 1 BC 3 fifh 4y £ 28 20 A5 B BR
pf=A

B % n-3/n-6 HUFAR 251k, C16:0, C20:0.
C18:1n-7, C20:1n-7, C22:1n-9F1EPA/DHAYJC .
# % % (P>0.05); C14:0, ZSFA., Cl16:1n-7.
C18:1n-9, YMUFA. C20:2n-6. EPA. DHARIn-
3/n-6 HUFA) & T B 1 B #(P<0.05), J5 =4
EPA & 2 /NTHI =41(P<0.05), D5, D64 DHA
n-3/n-6 HUFA i 1% T HAh 4% 24 (P<0.05); C18:0,
C18:2n-6 . ARAFIYPUFAY L | T #a#fE D64
IR BB KAE H 52 KT HoAh 4 41.(P<0.05)(3R5)

Bifi % n-3/n-6 HUFAR A5 {k, C16:0, C18:0.
C20:0, TSFA. C20:1n-7. EPA/DHA TG It % %
5 (P>0.05); C14:0, C16:1n-7, C18:1n-9,
C18:1n-7, C22:1n-9, YMUFA., C18:3n-3,
C20:2n-6F1n-3/n-6 HUFA ) & i 3 TR,
FEDOZH 5 B fie/IME H I /T HoAh 45 2 (P<0.05) ;
C18:2n-6. ARA. YPUFAYJE b TRy ##TED6ZH
N e KAE H 25 KT HAh 45 24 (P<0.05). EPA.
DHAG 5 L FE TR S, D24 E KR
T H A & 4H (P<0.05)(3£6)

B % n-3/n-6 HUFARY 254k, C14:0. C16:0.
C18:0, C20:0, Cl6:1n-7, C18:1n-7F1EPA/DHAYY
T E 2% H(P>0.05); C20:1n-7, C22:1n-9.
C18:2n-6. C18:3n-3, C20:2n-6. EPA. DHARI
YPUFARSE LTHE FREmM S, D24 B ERT
HiAth 4% 4H (P<0.05); C18:1n-9% S NG b
FHig R H, D24 i /N T Al & 4 (P<0.05);
ARAT 2 LT %, D6k s KM H 8%
KT HAh 4 40 (P<0.05); YMUFA. n-3/n-6
HUFAS FRE#%, DO A3 i/ ME H & /N T
HoAt 45 40 (P<0.05)(F 7).

B %5 n-3/n-6 HUFAR A5 4k, C16:0. C20:0Fl
EPA/DHAY) TG i 3 25 5+ (P>0.05); C14:0. C16:1n-
7. C20:1n-7. C22:1n-9. YMUFA. C20:2n-6.
EPA. DHAMIn-3/n-6 HUF A 5 T [ it #4 3
(P<0.05), 7ED6ALikE|f/ME; C18:0, C18:2n-
6. ARAFIYPUFAY R I F+19 & #(P<0.05), 7
D6ZH ik 3] i KAE (F%8)-

VI GOV filh 4y £0 25 AL 2R DT R Fh 25— 3, (H
HARX & EAAAEZESS . & LR FE NG b3
AR FAR I R (MUFA) & & e s, 2 A RIS i
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&5 n-3/n-6 HUFAST TR P8 4h & & & s AT BR 40 AR B S2 0 (Y% 2 B BT ER)
Tab.5 Effects of dietary n-3/n-6 HUFA ratios on fatty acid composition of whole fish in juvenile S. schlegeli

207 diets

MRV R
fatty acid DI D2 D3 D4 D5 D6

C14:0 3.63+0.01° 3.54+0.09° 3.53+0.05° 3.40+0.05" 3.37+0.01° 3.2040.05°
C16:0 18.67+0.49 18.60+0.58 18.25+0.45 18.16+0.64 18.03+0.48 17.51£0.48
C18:0 3.53£0.12° 3.49+0.10° 3.61+0.12° 3.80+0.10° 3.93+0.06 4.10+0.02°
C20:0 0.28+0.01 0.27+0.01 0.28+0.01 0.28+0.01 0.29+0.02 0.29+0.01
TSFA 26.324+0.17° 26.00+0.43" 25.77+0.27° 25.63+0.31° 25.59+0.11° 24.60+0.13"
Cl16:1n-7 7.50+£0.45° 7.25+0.40° 7.25+0.34° 7.17£0.43 6.52+0.25" 5.73+0.26°
C18:1n-9 22.25+0.68" 22.61£1.11° 22.18+1.03* 22.99+0.53° 20.87+0.80° 19.87+0.64°
Cl18:1n-7 4.06+0.04 3.82+0.18 3.90+0.03 3.86+0.10 3.87+0.06 3.76+0.06
C20:1n-7 3.08+0.33 3.08+0.02 3.18+0.10 2.83+0.01 2.82+0.20 2.97+0.08
C22:1n-9 2.60+0.04 2.48+0.05 2.57+0.09 2.44+0.08 2.42+0.14 2.36+0.04
SMUFA 39.83+0.94° 39.64+1.78° 39.08+1.22° 39.13+1.14° 34.86+0.43" 32.19+1.30°
C18:2n-6 7.76£0.11° 7.94+0.20° 8.06+0.07° 8.32+0.03° 9.57+0.18° 10.17+0.03°
C18:3n-3 1.36+0.01% 1.40+0.10™ 1.41£0.07" 1.36+0.02° 1.45+0.04° 1.46+0.01°
C20:2n-6 1.12+0.03° 1.09+0.02° 1.11+0.03° 0.98+0.04" 0.98+0.01° 0.99+0.01°
ARA 1.00+0.03° 1.41£0.08° 2.17+0.02° 3.63+0.10° 4.63+0.32° 6.01£0.20"
EPA 6.01£0.14° 5.84+0.06 5.89+0.01° 5.56£0.10° 5.51£0.01° 5.55+0.01°
DHA 8.92+0.39° 8.62+0.22" 8.650.09™ 8.65+0.01™ 8.02+0.02° 8.16+0.01°
YPUFA 25.49£0.94" 26.36+2.02° 26.90+0.87" 26.72+1.19° 29.63+0.37° 32.26+0.43°
EPA/DHA 0.67+0.01 0.68+0.01 0.68+0.01 0.64+0.01 0.69+0.01 0.69+0.01
n-3/n-6 HUFA 13.80+0.32° 9.67+0.67° 6.36£0.11° 3.76£0.0.11° 2.71£0.06" 2.21+0.07°

B2 (PUFA)NR Z , HMuFIfG iR (SFA) & & e fik, X
5O WE b i N R A BN — B0, HFE R 2
MUFA>SFA >PUFA. [ % n-3/n-6 HUFA[ T [,
4eft . WL FE IR th I PUFAYY & | THI e #h
1M B % n-3/n-6 HUFAR F R, 4. WLAFE R
HFMUFAY 2 T R s, mk i Cle:0m &
WA, C18:1n-9iRZ; TEVFIRF- g a2
LU IR TR IEAF A S, C18: 1n-91 7 & fie /=
C16:0IRZ o BRiXPIAPAG DT IR LA, C16:1n-7.
C18:2n-6. ARA, EPA, DHA® i & . K& 1A
#Hrhn-3/n-6 HUFAR AR, ARAF & 7E4 1 HA
5 | TR 2 #4(P<0.05), EPA, DHAS #H1E
S AEIE T2 TR, ED6od ik H i/
18 H. .2/ T HAl 4% 20 (P<0.05), 1 JIL A FFIE
A LFHE MRS, ED24 Ik B R (E H
iR T HiAl 4% 2 (P<0.05), Bt % 178 Hn-3/n-6

http://www.scxuebao.cn

HUFAMJREAL, n-3/n-6 HUFATE4A M ZUh 2
[#(P<0.05).

2.4 BEAAERAVHE X1

B % 1 kL n-3/n-6 HUFAK T [, 4148
e 5 e X N RR BT R Z R IEA G, RO
C18:In-7TfE4NHLUP B 2 FAHC; DL E A G
(A~ Bk i i 20 208 5 R 5 1) Big I 1R 1) AH G
P, HERR>WLA >4 > FIE (% 9). (BAS[E G
% 1) 2H 2R OGP 1) & AN R, C16:0. C18:2n-
6 SUAE P IIE Hh J6 2 35 HH G (P>0.05), C18:1n-9 2 7E
St A A G (P<0.05), EPATE LA FIIE I
rb 27 5L B 5 A 6 (P<0.01); DHATE I I o S 4%
I FH A (P<0.01); ARAFIn-3/n-6 HUFATE4A 4]
2 1 B I 2 A G (P<0.01),

4 LU ARA T it 5 7 B ARA T it 35 52 4
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2%, 45 n-3/n-6 HUFAX TGP il 4y i A 4G (A 4l B 4 U8R 177 T 2 i F) 5 Tl 2145

% 6 n-3/n-6 HUFAXT i FC S &h 4 & Al P9 A5 B BR 4B Ak B9 5210 (% 22 BB R ER)

Tab. 6 Effects of dietary n-3/n-6 HUFA ratios on fatty acid composition of muscle in juvenile S.schlegeli

A7) diets

Jig iR
fatty acid D1 D2 D3 D4 D5 D6

C14:0 3.34+0.02" 3.08+0.01° 3.07£0.01° 2.95+0.03° 2.94+0.01° 2.71+0.02*
C16:0 18.72+0.40 18.53+0.42 18.44+0.37 18.06+0.38 18.13+0.37 18.07+0.36
C18:0 3.41£0.17 3.45+0.18 3.45+0.21 3.58+0.31 3.72+0.45 3.82+0.21
C20:0 0.24+0.03 0.25+0.03 0.24+0.02 0.26+0.03 0.26+0.03 0.28+0.03
ISFA 25.71+0.26 25.31+0.60 25.20£0.59 24.85+0.71 25.06+0.87 24.88+0.59
C16:1n-7 7.35+0.03" 6.80+0.04° 6.58+0.01° 6.33+0.01° 6.05£0.01° 5.73+0.02°
C18:1n-9 21.86+0.08° 20.63+0.12° 20.29£0.07° 20.310.03° 20.33+0.02° 19.47+0.03"
C18:1n-7 4.05+0.01° 3.86+0.05° 3.80+0.04° 3.71£0.02° 3.67£0.01° 3.5740.01°
C20:1n-7 2.20+0.07 2.11+0.12 2.04+0.10 2.00+0.11 1.98+0.22 1.97+0.20
C22:1n-9 2.46£0.10° 2.34£0.19™ 2.26+0.19™ 2.23+0.21™ 2.14+0.10™ 2.01+0.11°
YMUFA 37.91£0.24° 35.73+0.36" 34.97+0.27° 34.57+0.34" 34.170.11° 32.76+0.16"
C18:2n-6 7.26+0.09° 7.30+0.16° 7.58+0.10 7.8420.10° 8.02:0.09° 7.99+0.11°¢
C18:3n-3 1.26+0.02° 1.22+0.04° 1.21£0.01° 1.24+0.04° 1.21£0.10° 1.1240.01°
C20:2n-6 1.06+0.01" 1.03+0.01° 1.01+0.01° 0.96+0.01° 0.92+0.01° 0.80+0.01°*
ARA 1.15£0.02° 1.74+0.01° 2.52+0.01° 4.08+0.01¢ 5.41+0.01° 7.1120.01"
EPA 6.44+0.05° 6.5240.03° 6.45+0.03¢ 6.12+0.06° 5.86+0.01° 5.43+0.02°
DHA 11.79£0.12° 12.58+0.04° 12.38+0.04° 11.74£0.05° 11.55£0.01° 11.20+0.02°
YPUFA 28.17+0.17° 29.67+0.18" 30.47+0.17° 31.46+0.10° 32.59+0.24° 33.48+0.09"
EPA/DHA 0.55+0.02 0.52+0.03 0.52+0.02 0.52+0.01 0.51+0.01 0.49+0.04
n-3/n-6 HUFA 15.82+0.23" 10.97+0.09° 7.46+0.01° 4.38+0.02° 3.22+0.04° 2.34+0.01°

i3 IE A& (P<0.01), 51K EPANIDHAR &
B, AP EPAFIDHA R B 51K 1 ARA
SRS U D6 (P<0.01), SHREHHEPAFI
DHA % i 52 IEAH OC (£ 10)

3 iR

3.1 n-3/n-6 HUFAXH K Fahsh & 4+ KR
FARIEFRRO S

A SZE R GO il 4h f1 SRAS 32 n-3/n-6
HUFARYFEI, 5 7E K TG BRI O
(Dicentrarchus labrax) ""rh Y BIFSE 25 A0 — B, A
szus AR E B A n-3/n-6 HUFAXT 4 FG A fifl
411 P WGR . SGRFIPER 7 1t ¥ e 77 A — & M4
HEVE, RV FC- il 4 £ T 5238 Fn-3/n-6 HUFA
ke A FEHLR A A K AR BT B . SR T Y Y

EPA. DHA® #5% Z Hi7EVF [V il 4 i iF
5%, I H R &K BLEFA(EPA . DHA)t & 1 7 4 1
A S 07T R e Y A S5 R LA B Hin-3/n-6
HUF AN G- fifh 4y #1204 52 i) 52 590 4 1
T H 91 (5.66~9.26) it n-3/n-6 HUF A ] fii i [C -
fiey 4y £ R AT fe A ) A KRB, Tin-3/n-6 HUF AT
o B G AR 23 Al G il 4 f0 0 AR K A7 B 52
Wi o 7= A KRR A R . DIEE ) ARAZS i
FREG AN AR, HARAE ERR, X
IR A K ACR AN ;. @ YARA S & i i i
S AR NEPAR A AL, BLIRDRE RSP i
(W EPAMIDHAW 252 W HiE % B K1 QARA
Al LA e AR AT AR A A R R E2FTE2a i) L
E2 0T LA L PR 27 4 i 28 i, IR RERE MR AL,
1M E2all] oA ME258 @M R DI ™ @it & 1
ARAZ i f0 s Gy J i Ay, 80 W ik F
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7 n-3/n-6 HUFAXT % IS i 4y £ BT Bl A 5 B2 4B Ak B9 52000 (% = B AR ER)
Tab.7 Effects of dietary n-3/n-6 HUFA ratios on fatty acid composition of liver in juvenile S.schlegeli
e A5 diets
fatty acid DI D2 D3 D4 D5 D6

C14:0 2.79+0.12 2.62+0.21 2.82+0.11 2.93+0.20 2.61+0.20 2.89+0.20
C16:0 20.45+0.85 20.47+0.50 20.56+0.31 21.39+0.36 20.82+0.40 20.710.51
C18:0 4.04+0.25 3.94+0.16 3.98+0.21 4.21+0.20 4.30+0.11 4.30+0.21
C20:0 0.16+0.01 0.17+0.01 0.16+0.02 0.17+0.02 0.18+0.02 0.17+0.01
TSFA 27.45£0.68" 27.21£0.45" 27.52+0.44° 28.71+0.37° 27.91+0.30™ 28.07+0.20®
C16:1n-7 13.09+0.23 13.03+0.11 13.1240.25 13.1240.10 12.87+0.23 12.96+0.12
C18:1n-9 41.68+0.19° 38.92+0.78" 40.33+0.22" 40.76+0.16 40.47+0.22° 40.48+0.22°
C18:1n-7 431£0.19 4.30+0.12 4.39+0.18 431+0.18 4.26+0.12 4.33+0.20
C20:1n-7 1.31£0.11° 1.5120.10° 1.32+0.10° 1.130.10° 1.09+0.03" 1.11£0.11°
C22:1n-9 0.95+0.03" 1.38+0.03¢ 0.95+0.03° 0.81+0.03" 0.78+0.01° 0.77+0.03"
YMUFA 61.3420.40" 60.35+0.32* 59.94+0.13" 59.61+0.18" 59.29+0.21° 59.3940.05
C18:2n-6 1.86+0.10° 3.21£0.10° 2.35+0.10° 2.30+0.08" 2.28+0.08" 2.26+0.10°
C18:3n-3 0.41£0.01° 0.59+0.01¢ 0.45+0.01° 0.37£0.02° 0.390.03" 0.39£0.02%
C20:2n-6 0.21+0.01° 0.27+0.01° 0.24+0.01° 0.19£0.01° 0.18+0.01° 0.17+0.01°
ARA 0.41+0.01° 0.71£0.01° 0.87+0.02° 1.56+0.01 1.830.01° 2.16+0.01"
EPA 1.56£0.10° 2.00+0.05° 1.88+0.05* 1.47+0.10° 1.27+0.03° 1.11+0.03"
DHA 2.05+0.01° 2.40+0.01" 2.30+0.04" 1.8540.10° 1.73+0.03" 1.32+0.02°
YPUFA 6.41+0.19" 9.10+0.01° 8.04+0.15¢ 7.75+0.14° 7.80+0.07° 7.56+0.14°
EPA/DHA 0.76+0.01 0.82+0.01 0.81+0.01 0.75+0.01 0.77+0.02 0.82+0.01
n-3/n-6 HUFA 8.78+0.25" 6.20+0.08° 3.92+0.16° 2.35+0.02° 1.33£0.01° 1.18+0.01°

NEFCIR A, DT AR KU R 2 ]
DFILC W E 2R, FCREL TG EIHA#
#, D2, D3IH B F(L T D5, D64, X Flff
(Lateolabrax japonicas)"'WIWF 58 25 2, £
38 81 4EDRE P n-3/n-6 HUF A F) T 48RRI FH B2
S fa ) A K

A, B % n-3/n-6 HUFARI AR, 14
Sl 4 () CF . VSTAIHSIY G W 24 7, X
B THIPAF R 25 R, K W]n-3/n-6 HUFARY
AR ACAS 2 X IGOF il 4 fa R AR RN AR & B
AR, ARSI R BRI S, — 5T
A fE 5 R S A KA PUFA R W2 & H31%~
38%)H 2, PUFAZFAS mRNA [ 38 31 i 50
ELI(Pagrus major) @l BH B IR A R, fE
fie 2T 2 1 0 B (LPL)mRNAZ 1%, Ml 20
JF B o AR 55— Tt ] 8 5 A A v Y A
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P TIEBR SR B R B W i 45 < HT i 0T R A
S, T LAGEHENE Wi 9 B-2a Ak, S AR fER 4 2 i
WA, T RE S i 26 73 Akl S i 4
PGz D RO L ST R 10

3.2 {A%In-3/n-6 HUFAXT 4 FK S fih 4 2 14 4 %
A

TEA SIS, n-3/n-6 HUF AN [CF il 4 £
MUK TR ELm, 5K EEE" 1
FNRZE R AL, RUIBEW S — g n, S s
05 5B L A ) 4t AL K 23 0 B E R . 4
AN APHEA ST E2E TR LB
B, M4k (Sparus aurata) 4 I A58 45
— 3, XTREEAERE, A5EE kKL
GYHEEEMRRERE, FNEEREATAE
H SRR Y, 3 AT R A S 86 HoMLE 7 5 R R
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& 8 n-3/n-6 HUFAXT I FX F i &1 €8 5 B B9 A B BR 2E AR B 2 0 (%o 2 BE BRBR)
Tab. 8 Effects of dietary n-3/n-6 HUFA ratios on fatty acid composition of visceral fat in juvenile S. schlegeli

A3 diets

iz

fatty acid DI D2 D3 D4 D5 D6
C14:0 4.08+0.04¢ 4.10+0.04" 3.92+0.06° 3.67+0.02° 3.56+0.05° 3.50+0.02°
C16:0 16.93+0.36 16.88+0.36 16.70£0.19 16.51+0.13 16.53+0.20 16.61+0.20
C18:0 2.92+0.12° 3.17+0.06° 3.14+0.05° 3.11+0.06 3.36+0.01° 3.56+0.01°
C20:0 0.29+0.01 0.30+0.02 0.28+0.01 0.28+0.01 0.28+0.01 0.29+0.01
TSFA 24.22+0.51" 24.454+0.39° 24.04+0.18™ 23.57+0.16" 23.73+0.18™ 23.96+0.18™
Cl16:1n-7 7.65+0.10° 7.64+0.05° 7.28+0.06° 7.34£0.12° 6.94+0.14° 6.45+0.02°
C18:1n-9 19.67+0.18" 19.73+0.23" 20.12+0.38™ 20.55+0.45° 20.44+0.27° 19.70+0.25"
C18:1n-7 4.13£0.10™ 4.25+0.25 4.15+0.02° 4.07+0.11" 4.10£0.14® 3.88+0.05°
C20:1n-7 3.710.12° 3.56+0.31° 3.09+0.10" 2.95+0.13% 2.64+0.29" 2.63+0.33
C22:1n-9 3.430.12° 3.48+0.09° 3.15+0.18" 2.85+0.11° 2.74%0.04" 2.75+0.08"
YMUFA 38.60+0.26" 38.65+0.13° 37.79£0.06° 37.76£0.17° 36.86+0.48° 35.440.18°
C18:2n-6 7.65+0.19° 7.48+0.05° 8.81+0.89" 8.80+0.44" 8.98+0.43° 9.23+0.72°
C18:3n-3 1.68+0.10™ 1.60+0.06° 1.74£0.05° 1.60+0.07° 1.58+0.07° 1.62+0.04™
C20:2n-6 1.95+0.04° 1.8120.11° 1.47+0.04° 1.35+0.03" 1.25+0.04° 1.17+0.02°
ARA 1.12+0.08° 1.63+0.02° 2.26+0.09° 4.19+0.27* 5.76+0.24° 7.20+0.60"
EPA 7.38+0.07° 7.34%0.11° 7.00£0.19° 6.64+0.06° 6.26+0.11° 5.90+0.04°
DHA 9.65+0.31° 9.49£0.23¢ 8.80+0.50" 8.56+0.35" 7.84+0.21° 7.4740.11°
YPUFA 27.84+0.81° 27.33£0.12° 28.98+0.16" 29.96+0.10° 30.51£0.51¢ 32.18+0.04°
EPA/DHA 0.76+0.04 0.77+0.02 0.80+0.04 0.78+0.03 0.79+0.02 0.79+0.03
n-3/n-6 HUFA 14.52+0.72° 9.79+0.13¢ 6.60£0.03° 3.41£0.14° 2.37+0.10° 1.8140.13"

I A it A B i B A . 4 R0 LA HR R A
o5 & R R BT R R, 2fhD2d
e, WA D34 s, #8 % % & T D5
D6%H , 2 Wi & fn-3/n-6 HUFAR] D45 55 4= ff I
LA oKL R 7 &, Ha 2 W) 2 S BORLIR
AR . LML D B i i A Ak 5 R 3R 6T
(Scophthalmus maximus) %) fa U 5 5 —5, 4
n-3/n-6 HUFAJy5.6600, LA fPoMLAR 5 5 &
. 2 WIIE A ARARE WS 42 1 UL RORL AR 5 i 30
o AR & i 22 b 5 6 A3 21 1 45 21
PR, 1 RIZ 25 5 09 JR TR ] R 5 S I A R
PRARUR /NFIWE 98 7 vk 25 556 ¢ . ARAT] L
1t 4% apoB 10043 ¥~ 19 43 1A S 41 1l VLDL I 2H 2%¢
AT 142 i I 2t 3 08 7 s Wil g 7 1 T AR A
L& AR LTHE TR0 &3 H 72 D3 35 3 i
KAE, P8I 3E B #In-3/n-6 HUFAH F T AT & A

J A B A7 o T HP B R i 42 58 R S T
e, D2 B EMTHRSH, HDIHRIEN &
WU, E2%KEMNA NG (Epinephelus
fuscoguttatus 9 XE. lanceolatus 3 )21 £V 43 3k
AP PR BRI R . B ARA B
9 S8, B U 4R AR AR OG22 X (PPAR-a AT CPT-
DFRIAKF LS LT T RERE S, o e s
Wi DU DIZAMLIR G & i, T g
PR ok B2 ARA S BEIE AR, 0T A AL AR OGSk A
(O IP N I (3. o o u N 11K
THRWT AL, N ORAR W TUAR, A S 56 H 1A
BEALHA fF it — 25T

3.3 n-3/n-6 HUFA X1 X 3 8l 4 £ 20 20 B Bl B8
SOEALD|

RAE# H LR R TR, 15 3ICl6:0,
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Tab. 9 Correlation analysis results of fatty acids in feed and the corresponding fatty acids in tissues

B HEL  tissue

fatty acid 4ty LA idia e
C14:0 0.960%* 0.902%* —0.287 0.984**
C16:0 0.935%* 0.906* —0.670 0.846*
C18:0 0.983%* 0.993%* 0.885%* 0.868%*
C20:0 0.794 0.808 0.542 0.184
Cl16:1n-7 0.926** 0.944** 0.643 0.961**
C18:1n-9 0.862* 0.736 —0.099 —-0.228
C18:1n-7 —0.675 —0.804 —0.183 —0.730
C20:1n-7 0.702 0.857* 0.829* 0.938%*
C22:1n-9 0.917** 0.963** 0.681 0.932%*
C18:2n-6 0.936%* 0.959%* —0.324 0.896*
C18:3n-3 —0.714 0.808 0.533 0.445
C20:2n-6 0.913* 0.931* 0.827* 0.885%*
ARA 0.998%* 0.999%* 0.982%* 0.999%*
EPA 0.798 0.979%* 0.789 0.993%*
DHA 0.638 0.784 0.798 0.978%*
EPA/DHA 0.621 —0.732 0.380 0.439
n-3/n-6 HUFA 0.999%* 0.999** 0.998%* 0.999%*

W * RIRTE0.057K O LR ZF AR, * *FIRAE0.01 K (RUIM)_EAR 2 2 AH 5%, R IR
Notes: * represented significant correlation at the 0.05 level (bilateral), * * represented extremely significant correlation at the 0.05 level (bilateral), the
same below

F 10 ANSHELAPEZHUFARE XY LR

Tab. 10 Correlation analysis results of important HUFA in feed and tissue

HeWiER  fatty acid

TiH
items ARA EPA DHA
ARA 41t whole fish 0.998%** —0.858* —0.880*
LA muscle 0.999%* —0.973%* -0.797
JFWE  liver 0.982%* —0.812% —0.887*
s  abdominal fat 0.999%* —0.997*%* —0.984**
EPA 41t whole fish —0.998%* 0.798 0.866*%
LA muscle —0.999%* 0.979%* 0.792
JFWE  liver —0.974%* 0.789 0.870%
s  abdominal fat —0.998** 0.978%* 0.976%*
DHA 41t whole fish —0.996%** 0.849% 0.638
WLA muscle —0.999%* 0.976%* 0.784
JFWE  liver —0.981%* 0.780 0.798
s  abdominal fat —0.998** 0.992%* 0.978%*
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C18:1n-9, C18:2n-6. ARA . EPAFIDHA% i
GOty rp BRI R o A AR 25 A 40 v 3 3k A7
TERFECL6:0, Ui T —Fh 5Ll f s i, fie
R LA e B T R AL OB IR TR . TE4
HAUPCI8: In-9F & E e m ), HAeEDMER
1f B R AT BE S B B 0 o AR, T Hofg
i f1C16:0. n-3 HUFAZS & A5 I 12, A
g oKt AH L, 3 DGO il 4 10 BT A 2H 26k = 0
C18:1n-9% 1k }3C20:2n-9F1C22: 1n-9FK fiE J7, M
F5-8h A LIEB, RECIS: In-9% Efm, H
C20:2n-9F1C22:1n-97% STl . A SL g4~ 2H 2
MUFA & &)@ Tk, MPUFA S i HK T
kb, X SRR EE R, O E R
Ji PR B T R A AN (] B S 0 £ R R BE BR A R
R k225 . IR RO 380, i 2 o fi i)
THIFHSFA. MUFAfE RS, THEPUFAYE AT
RETE W) A AE AR N2, Bifi %5 n-3/n-6 HUFARY T
[%, PUFAZ#IHIN, MUFAZHH /L, /D64
o, e, LA . BEIETMWPUFAE &M
MUFAFEF, BB ] 58 75 F% ffin-3/n-6 HUFA,
PUFAL RSN, B n-3/n-6 HUFARY) T %,
VF EC OV fith %y £ 45 20 20 P AR A S5 2 A0 R 9 386,
X 5 R g AR A5 R, A FE BE D
EPA. DHA® &5 TS, WA RIS 2
Je BTHE F RS, 7ED24 ik B i KAE H W
FRTHASY, UiWEE Mn-3/n-6 HUFASH F
THHULEPA, DHAMTIR, A2 EPA/DHAY
TR EES, HEeaMULAHEPA/DHARN L
E/N Tk, X R DHAL SCEPAR R TE, 5
Lee% " HE 1R [GF- iy I A9 A 98 25 S — 2, JoHE
LA HP R B 5, P REAFFEEPARG {1k i DHARY
F A

iR AN [R) 40 SO B W R i DU F TE 25 5%,
Agzm v, HFIEXTC16:0. C18:1n-9%5SFA .
MUFAM TR RE ) B 258 T HAB 4L, g4l
HISFARIMUFA & it 5 20 2U88 17 & 1t % U 1E A
Sl R ER Jp H A B P E GBI 5 AR 3 B
it o] T 08 B MUF A, 421 ) 22 53 e /N1 & SFA HL
AU D TR, BB AR SFAT W 2
VRGPl iE # B KR 2L, C18:2n-6, C18:3n-33F
ZH kTR AEDT, AR X C18:2n-6.
C18:3n-3MVLFEE 1 = T LA, RUIAE R IE R
Al shh, M TS, ARERS L
POk fEBE . B X C18:2n-6. C18:3n-3. ARA.

EPARIDHAR JURLBE 7 #RAR 38, X 5 R ¥
( Larimichthys crocea ) " L IAWFF 45—, L
XS DHAFAEAR SE TR I B, FEAS S vh
UE T X AE518, X Al AES DHATE LA AH 5C A9 A=
HRE 2l (e Dk RO ) A BB A R T
EPA. DHAULBUR K, nl A2 A% C18:1n-
O HEFEPE TR L

3.4 BERAERAVFE <M

HH A 23 BT 2 BIF 5 R DG AR B B R R R 1Y
Giitordk, HoatrdRAMCREERR . 4
>ORf, FoRMWAEZIEMAH; Mr<0Bf, FARM
A R, [T, RAWERE LR
Y], ASgh, B DR n-3/n-6 HUFARY
TR, 4R 2 B SR R S Ak rfous A
WilR A B M PE, %E T Fountoulaki®s: ' 4
UL LU i I R 20 8 B e TR £ s M TR 1Y
AL, A T2 A UG 7 R 52 ) Rk 5 el A B R A
3k il (Megalobrama amblycephala)® " W 5% 245
AL, sl 0 R £E % TR . UL PR 0 4 R Y
g U T 2L ok, 2 i A A, i R O 79 i T TR 4
5 A X /N o AN TR 2 2R I R 4 AT A 2
S, X M SUEE ARG A B A AL T RE DL AR i A
Ak TN AR R 107 R % Ak B s A AL,
Z AR RR W R s i e K, ARSI TP E IR S
Tk v A G B K LA R AL AAR SE A T B
VER SEmy, 32 1 ) v i 17 2 1) 52 g s 48
FE I i A g . R A SRR AR
WY =B T, X 22 U R B A AR B Y 1E B
ORI VR, HCHBR D5 2 20 BOAE X R SF 320
BHAR 107 R 1) 52 M e /INCY SR AR S S 1) e
1K, BEZE AR Fn-3/n-6 HUFAR) R, AFEH
N WD B NG R S kb 2 B M, BEE
Tkt Hn-3/n-6 HUFAR TR, 444 PUFAY
Tk} HR ) C18:2n-6F1C18:3n-31 JC i & AH M,
IGIE T C18:2n-6F1C18:3n-3 2 1§ /K 0 1 JE 06 75 B
IR (NEFA)IX — 4518 . AW RBT, LA I
I ARA % 1 500k ARA S i 52 TF AH G0 oA
S A A AU AR R AR B IR ARG, R
025 41 2 ARA R UL R AR R b AR A V) AH 26
[ IR R T HJ2 MK M AU EFA ., 4V P EPAS it
Sk ARA S B 5 B3 U SE 565 EIFST
SR —3P, XTHE R K W EPARIARAZ [ i) 5
G A AR B, 32 E R B R AL R

http://www.scxuebao.cn


http://www.scxuebao.cn

2150 KorE ¥R

43 %

AAML S L, MARAX LSS A0 A
AN T), R REA ] EPATE AL B TTUAR
JEP - HILPA R JIE DHAS e s EPASE Atk 35 1
FAOG, AT RE R N DHARBE F B 40 1k i 45 & OF- 4
M S, BRAG T PR AL B AU EPARY BE 15,

4 g

TEARSIE 5T, DRk b ol B L ) (5.66~
9.26) n-3/n-6 HUFA {3 4 i 1 [P il 4 £ %) A=
K, B TR M SR R AL, DA
RV R BAEPEN R bR, 42— o0 R mlH 4y
B 177 [P fih 4 #6458} thn-3/n-6 HUFARY IS ‘H.
b5 43531 & 8.93F18.70.,

SE R

[1] Menoyo D, Lopez-Bote C J, Diez A, et al. Impact of n-3
fatty acid chain length and n-3/n-6 ratio in Atlantic
salmon (Salmo salar) diets[J]. Aquaculture, 2007, 267(1-
4): 248-259.

[2] Jump D B. Fatty acid regulation of gene transcription[J].
Critical Reviews in Clinical Laboratory Sciences, 2004,
41(1): 41-78.

[3] Zakeri M, Kochanian P, Marammazi J G, et al. Effects
of dietary n-3 HUFA concentrations on spawning
performance and fatty acids composition of broodstock,
eggs and larvae in yellowfin sea bream, Acanthopagrus
latus[J]. Aquaculture, 2011, 310(3-4): 388-394.

[4] Tocher DR, Bell J G, Dick J R, et al. Fatty acyl
desaturation in isolated hepatocytes from Atlantic
salmon (Sa/mo salar): stimulation by dietary borage oil
containing y-inolenic acid[J]. Lipids, 1997, 32(12):
1237-1247.

[5] Ruyter B, ROsj@ C, Einen O, et al. Essential fatty acids
in Atlantic salmon: Time course of changes in fatty acid
composition of liver, blood and carcass induced by a diet
deficient in n-3 and n-6 fatty acids[J]. Aquaculture
Nutrition, 2000, 6(2): 109-117.

[6] Fountoulaki E, Alexis M N, Nengas I, et al. Effects of
dietary arachidonic acid (20:4n-6), on growth, body
composition, and tissue fatty acid profile of gilthead
bream fingerlings (Sparus aurata L.)[J]. Aquaculture,
2003, 225(1-4): 309-323.

[7] YuanY H, Li SL, Mai K S, et al. The effect of dietary

http://www.scxuebao.cn

[9]

[10]

(1]

[12]

[13]

[14]

[15]

arachidonic acid (ARA) on growth performance, fatty
acid composition and expression of ARA metabolism-
related genes in larval half-smooth tongue sole
(Cynoglossus semilaevis)[J]. British Journal of Nutrition,
2015, 113(10): 1518-1530.

Thompson K D, Tatner M F, Henderson R J. Effects of
dietary (n-3) and (n-6) polyunsaturated fatty acid ratio on
the immune response of Atlantic salmon, Salmo salar
L[J]. Aquaculture Nutrition, 1996, 2(1): 21-31.

Lee S M. Review of the lipid and essential fatty acid
requirements of rockfish (Sebastes schlegeli)[J].
Aquaculture Research, 2001, 32(S1): 8-17.

B, Thrdt, 2252010, 5. n-3/n-6 HUFAM K35 814) 1
AR PERE . A IR 7 R A AR I I AR AL R AR K 52
W[T]. K= 2241, 2018, 42(5): 754-765.

Tan Q, Wang J Y, Li B S, et al. Effect of dietary n-3/n-6
HUFA on growth performance, fatty acid composition of
whole fish and serum biochemical indices in turbot
(Scophthalmus maximus)[J]. Journal of Fisheries of
China, 2018, 42(5): 754-765(in Chinese).

Eroldogan T O, Yilmaz A H, Turchini G M, et al. Fatty
acid metabolism in European sea bass (Dicentrarchus
labrax): Effects of n-6 PUFA and MUFA in fish oil
replaced diets[J]. Fish Physiology and Biochemistry,
2013, 39(4): 941-955.

Lee S M, Lee J Y, Hur S B. Essentiality of dietary
eicosapentaenoic acid and docosahexaenoic acid in
Korean Rockfish, Sebastes schlegeli[]]. Bulletin of the
Japanese Society for the Science of Fish, 1994, 27(6):
721-726.

Palmer R M. Prostaglandins and the control of muscle
protein synthesis and degradation[J]. Prostaglandins,
Leukotrienes and Essential Fatty Acids, 1990, 39(2): 95-
104.

Montero D, Mathlouthi F, Tort L, ef al. Replacement of
dietary fish oil by vegetable oils affects humoral
immunity and expression of pro-inflammatory cytokines
genes in gilthead sea bream Sparus aurata[J]. Fish &
Shellfish Immunology, 2010, 29(6): 1073-1081.

F Rk, BAATE, 15 E, 2. K85 (Lateolabrax
Jjaponicas) ST ARG AR DU R 1) 75 2R & 1], vl R
HEJE, 2016, 37(5): 46-55.

Wang C Q, Liang M Q, Xu H G, et al. Requirement of

arachidonic acid in adult Japanese seabass (Lateolabrax


http://dx.doi.org/10.1016/j.aquaculture.2007.02.031
http://dx.doi.org/10.1080/10408360490278341
http://dx.doi.org/10.1016/j.aquaculture.2010.11.009
http://dx.doi.org/10.1007/s11745-006-0159-0
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1016/S0044-8486(03)00298-9
http://dx.doi.org/10.1017/S0007114515000781
http://dx.doi.org/10.1111/j.1365-2095.1996.tb00004.x
http://dx.doi.org/10.1007/s10695-012-9753-7
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1016/j.aquaculture.2007.02.031
http://dx.doi.org/10.1080/10408360490278341
http://dx.doi.org/10.1016/j.aquaculture.2010.11.009
http://dx.doi.org/10.1007/s11745-006-0159-0
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1016/S0044-8486(03)00298-9
http://dx.doi.org/10.1017/S0007114515000781
http://dx.doi.org/10.1111/j.1365-2095.1996.tb00004.x
http://dx.doi.org/10.1007/s10695-012-9753-7
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1016/j.aquaculture.2007.02.031
http://dx.doi.org/10.1080/10408360490278341
http://dx.doi.org/10.1016/j.aquaculture.2010.11.009
http://dx.doi.org/10.1007/s11745-006-0159-0
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1016/S0044-8486(03)00298-9
http://dx.doi.org/10.1017/S0007114515000781
http://dx.doi.org/10.1111/j.1365-2095.1996.tb00004.x
http://dx.doi.org/10.1007/s10695-012-9753-7
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1016/j.aquaculture.2007.02.031
http://dx.doi.org/10.1080/10408360490278341
http://dx.doi.org/10.1016/j.aquaculture.2010.11.009
http://dx.doi.org/10.1007/s11745-006-0159-0
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1046/j.1365-2095.2000.00136.x
http://dx.doi.org/10.1016/S0044-8486(03)00298-9
http://dx.doi.org/10.1017/S0007114515000781
http://dx.doi.org/10.1111/j.1365-2095.1996.tb00004.x
http://dx.doi.org/10.1007/s10695-012-9753-7
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.1016/0952-3278(90)90017-F
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.11758/yykxjz.201506016001
http://www.scxuebao.cn

10

L%, A n-3/n-6 HUFAXF QT il 4l f A A< | PR 2H i e 2H 23R IV TR 4 1 1) 52 i

2151

[16]

[17]

[18]

[19]

[20]

(21]

[22]

Jjaponicas)[J]. Progress in Fishery Sciences, 2016, 37(5):
46-55(in Chinese).

Sessler A M, Kaur N, Palta J P, et a/. Regulation of
stearoyl-CoA desaturase 1 mRNA stability by
polyunsaturated fatty acids in 3T3-L1 adipocytes[J]. The
Journal of Biological Chemistry, 1996, 271(47): 29854-
29858.

Liang X F, Ogata H Y, Oku H. Effect of dietary fatty
acids on lipoprotein lipase gene expression in the liver
and visceral adipose tissue of fed and starved red sea
bream Pagrus major[J]. Comparative Biochemistry and
Physiology Part A: Molecular & Integrative Physiology,
2002, 132(4): 913-919.

MR, Hla, RgeE. @R IAUHE T 5 07
FF[I]. Shi07E 372431, 2006, 18(4): 294-298.

Cheng HL, Xia D Q, Wu T T. Fatty liver and regulation
of lipids metabolism in fish[J]. Chinese Journal of
Animal Nutrition, 2006, 18(4): 294-298(in Chinese).
PO, i, 22 RERR. 2RI 0T 5 IR D R ) e s KM
TR [J]. KA 4R, 2016, 40(4): 859-868.
Ai QH, Yan J, Mai K S. Research progresses of lipids
and fatty acids transport in fish[J]. Acta Hydrobiologica
Sinica, 2016, 40(4): 859-868(in Chinese).

FRCR, EBRTE, B, 5. LA DU IR IR K F 0
2B A G4 RE . PUEARE ) L
Az AL b AR FE BN AL PR i s R 2L ) S ] 3490
HIREEAR, 2018, 30(9): 3567-3580.

Wang C Q, Wang J Y, Huang B S, et al. Effects of
dietary arachidonic acid level on growth performance,
antioxidant ability, serum biochemical parameters and
fatty acid composition in liver and muscle of juvenile
hybrid grouper (Epinephelus fuscoguttatus
QxEpinephelus lanceolatus3)[J]. Chinese Journal of
Animal Nutrition, 2018, 30(9): 3567-3580(in Chinese).
MAFNR, Brik. ST K 74 LA AR 7 B 4 1 73 B
KOEFRVEN[I]. AR AL 244, 2005, 20(S1): 67-69.
Lin L M, Chen W. Fatty acid composition and nutrition
evaluation in muscle of five cultured marine fish[J].
Fujian Journal of Agricultural Sciences, 2005, 20(S1):
67-69(in Chinese).

Rodriguez C, Perez J A, Izquierdo M S, ef al. Essential
fatty acid requirements of larval gilthead sea bream,
Sparus aurata (L.)[J]. Aquaculture Research, 1994,
25(3): 295-304.

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Rainuzzo J R, Reitan K I, Jorgensen L, ef al. Lipid
composition in turbot larvae fed live feed cultured by
emulsions of different lipid classes[J]. Comparative
Biochemistry and Physiology Part A: Physiology, 1994,
107(4): 699-710.

Xu H G, Ai Q H, Mai K S, et al. Effects of dietary
arachidonic acid on growth performance, survival,
immune response and tissue fatty acid composition of
juvenile Japanese seabass, Lateolabrax japonicus[J].
Aquaculture, 2010, 307(1-2): 75-82.

Codabaccus B M, Bridle A R, Nichols P D, et al. An
extended feeding history with a stearidonic acid enriched
diet from parr to smolt increases n-3 long-chain
polyunsaturated fatty acids biosynthesis in white muscle
and liver of Atlantic salmon (Salmo salar L.)[J].
Aquaculture, 2011, 322-323: 65-73.

T3, B, BIRE, 5. A D FELMAEGHEHAN
RE WG &8 S BT[], 7K 24, 2018, 42(1): 80-
90.

Qiao F, Li H, Li D L, et al. Comparative analysis of fatty
acid profiles in different tissues of five economic fish
species in winter and summer[J]. Journal of Fisheries of
China, 2018, 42(1): 80-90(in Chinese).

Tocher D R, Fonseca-Madrigal J, Bell J G, et al. Effects
of diets containing linseed oil on fatty acid desaturation
and oxidation in hepatocytes and intestinal enterocytes in
Atlantic salmon (Salmo salar)[J]. Fish Physiology and
Biochemistry, 2002, 26(2): 157-170.

Trushenski J, Schwarz M, Lewis H, et al. Effect of
replacing dietary fish oil with soybean oil on production
performance and fillet lipid and fatty acid composition of
juvenile cobia Rachycentron canadum[J]. Aquaculture
Nutrition, 2011, 17(2): e437-e447.

Skalli A, Robin J H. Requirement of n-3 long chain
polyunsaturated fatty acids for European sea bass
(Dicentrarchus labrax) juveniles: Growth and fatty acid
composition[J]. Aquaculture, 2004, 240(1-4): 399-415.
Montero D, Robaina L, Caballero M J, et al. Growth,
feed utilization and flesh quality of European sea bass
(Dicentrarchus labrax) fed diets containing vegetable
oils: A time-course study on the effect of a re-feeding
period with a 100% fish oil diet[J]. Aquaculture, 2005,
248(1-4): 121-134.

FRNTS, M oe e, AR5, S5 SRR TR R IR

http://www.scxuebao.cn


http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00692.x
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/j.aquaculture.2010.07.001
http://dx.doi.org/10.1016/j.aquaculture.2011.09.014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1016/j.aquaculture.2004.06.036
http://dx.doi.org/10.1016/j.aquaculture.2005.03.003
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00692.x
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/j.aquaculture.2010.07.001
http://dx.doi.org/10.1016/j.aquaculture.2011.09.014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1016/j.aquaculture.2004.06.036
http://dx.doi.org/10.1016/j.aquaculture.2005.03.003
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00692.x
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/j.aquaculture.2010.07.001
http://dx.doi.org/10.1016/j.aquaculture.2011.09.014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1016/j.aquaculture.2004.06.036
http://dx.doi.org/10.1016/j.aquaculture.2005.03.003
http://dx.doi.org/10.11758/yykxjz.201506016001
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.1074/jbc.271.47.29854
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.3969/j.issn.1006-267X.2006.04.013
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.7541/2016.111
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.3969/j.issn.1006-267x.2018.09.027
http://dx.doi.org/10.1111/j.1365-2109.1994.tb00692.x
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/0300-9629(94)90372-7
http://dx.doi.org/10.1016/j.aquaculture.2010.07.001
http://dx.doi.org/10.1016/j.aquaculture.2011.09.014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1023/A:1025416731014
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1111/j.1365-2095.2010.00779.x
http://dx.doi.org/10.1016/j.aquaculture.2004.06.036
http://dx.doi.org/10.1016/j.aquaculture.2005.03.003
http://www.scxuebao.cn

2152

Ko AR

43 %

[32]

[33]

[34]

O W 2 P55 AL S 2 £ g D7 R 2L ROAR S VI 9], v
[ I, 2011, 36(3): 38-44.

Dai X F, Ye Y T, Cai CF, et al. Correlation between the
fatty acid composition of the feed added apple seeds and
pumpkin seeds and that of Megalobrama
amblycephala[J]. China Oils and Fats, 2011, 36(3): 38-
44(in Chinese).

Xue M, Luo L, Wu X F, et al. Effects of six alternative
lipid sources on growth and tissue fatty acid composition
in Japanese sea bass (Lateolabrax japonicus)[J].
Aquaculture, 2006, 260(1-4): 206-214.

Villalta M, Estévez A, Bransden M P. Arachidonic acid
enriched live prey induces albinism in Senegal sole
(Solea senegalensis) larvae[J]. Aquaculture, 2005,
245(1-4): 193-209.

BaeJY,KimDJ, Yoo K'Y, et al. Effects of dietary

http://www.scxuebao.cn

[35]

[36]

arachidonic acid (20:4n-6) levels on growth performance
and fatty acid composition of juvenile eel, Anguilla
japonica[J]. Asian-Australasian Journal of Animal
Sciences, 2010, 23(4): 508-514.

Ma H N, Jin M, Zhu T T, et al. Effect of dietary
arachidonic acid levels on growth performance, fatty
acid profiles and lipid metabolism of juvenile yellow
catfish (Pelteobagrus fulvidraco)[J]. Aquaculture, 2018,
486: 31-41.

Lewis R A, Lee T H, Austen K F. Effects of omega-3
fatty acids on the generation of products of the 5-
lipoxygenase pathway[M]//Simopoulos A P, Kifer R R,
Martin R E. Health Effects of Polyunsaturated Fatty
Acids in Seafoods. Orlando, FL: Academic Press, 1986:
227-238.


http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.1016/j.aquaculture.2006.05.054
http://dx.doi.org/10.1016/j.aquaculture.2004.11.035
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.5713/ajas.2010.90491
http://dx.doi.org/10.1016/j.aquaculture.2017.11.055
http://www.scxuebao.cn

10 4] 5

-

2%, 45 n-3/n-6 HUFAX TGP il 4y i A 4G (A 4l B 4 U8R 177 T 2 i F) 5 Tl 2153

Effects of dietary n-3/n-6 HUFA on growth, body composition and fatty acid
composition of tissue in juvenile rockfish (Sebastes schlegeli)

MA Changxing ', WANG Jiying”, LI Baoshan’, WANG Chenggiang °,
SHEN Yubo ¥, LIU Caili *, ZHOU Ying *

(1. National Demonstration Center for Experimental Fisheries Science Education, Centre for Research on Environmental Ecology and
Fish Nutrition (CREEFN) of the Ministry of Agriculture, Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breedin,
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

2. Shandong Key Laboratory of Marine Ecological Restoration,

Shandong Marine Resource and Environment Research Institute, Yantai 264006, China)

Abstract: A 65 d feeding trial was conducted in a float cage to study the effect of dietary n-3/n-6 HUFA(D1:14.28,
D2:9.26, D3:5.66, D4:3.06, D5:2.02, D6:1.50) on growth, body composition and fatty acid composition of tissue in
juvenile rockfish (Sebastes schlegeli). Six diets were formulated to feed six groups of juvenile S. schlegeli [mean
initial weight (36.30+0.03) g], respectively. Each diet was randomly fed to triplicate groups of 30 fish per cage.
The results show that: DDietary n-3/n-6 HUFA had no significant impact on the survival rate of fish
(P>0.05).With the decreasing of dietary n-3/n-6 HUFA, the weight gain rate first increased and then decreased, the
feed conversion ratio (FCR) showed an opposite trend, and the weight gain rate of D2 and D3 groups was
significantly higher than that of other groups (P<0.05). @The crude fat in the whole fish and muscle showed a
trend of increased first and then decreased, which reaching their peaks in group D2 and D3,
respectively(P<0.05).The crude fat in the liver first decreased and then increased, and the D2 group was
significantly lower than the other groups (P<0.05).® The content of C20:4n-6 in all tissues were increased with
the decreasing of dietary n-3/n-6 HUFA. C20:5n-3, C22:6n-3 and n-3/n-6 HUFA in all tissues showed an overall
decreased trend. @The fatty acid composition of fish body was affected by the dietary, in order of abdominal fat,
muscle, whole fish and liver. The dietary C20:4n-6 was negatively correlated with C20:5n-3 of all tissues. Under
this experimental conditions, the appropriate proportion of dietary n-3/n-6HUFA (5.66-9.26) can significantly
improve the growth of experimental fish, and modify body composition and fatty acid composition of tissues. The
univariate quadratic regression analysis, based on weight gain rate and feed conversion ratio, showed that the

appropriate proportion of n-3/n-6 HUFA in the dietary of juvenile S. schlegeli is 8.93 and 8.70, respectively.
Key words: Sebastes schlegeli; n-3/n-6 HUFA; growth; body composition ; fatty acid
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