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BE KRS g AR AR R R AR A Xt B BT 2 4 (Verasper variegatus) 4 f A K o AL A fig
BB R BB, T B AR 0. 25%. 50%F 75%ty i, Fodl 4 AR . SRR AR,
VAR E K (65.47£1.57) g EIBEE 4 # 360 B, HAl KN 44, BHIANELE, BN NER
30 B, 778 56 do & R B, ()& o B ROK-T 877 , 3 2 £ (WGR) £ I K 8y # #(P<0.05),
1 BF Z #(FCR) £ ILF 75 B #2 % (P<0.05), 25% %R 415 WGR & T & i 41(P<0.05). (2)F b 1% f ik
ME RSN ANHE S B . Kot Kkes 8 &L EFEYW(P>0.05), MAFELMHSD., IEE
FL(VST) A JIE 3% £ (CF) T 2 3% 1 % 78 (P>0.05), Zd &R 4L ki e i &8 B % 5 T & % 41(P<0.05),
Q) A R B b AT R e, (B B 4 4 f AL T 9 R (C18:2n-6)Fn T FRER (C18:3n-3) . E A+ &
(P<0.05), T =%k 7 B (EPA)F1 — + Z 5% /< M BR (DHA) U] & 2 [#{R(P<0.05). WTX&EREW, &

TERFET, FR P E H ] 09 AR o PR & ey A K A LA AR BB IR e
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REERE e N E =B I et S v 7 N T SR Q|
I 3038 B Y Ak R YR R R T Y BF 5 R
S AR RN S E R 2 N EENEA . —2
Syt R AR AR R, U R RS B 2 A1 AR
PR S5 N TT HR TR (L BB 55, 2016). H I 0 Fih
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T I A 1 R ARG 0 VR AL A — ol e ) AR R AR
(Peng et al, 2008), {HJEXT FHIYIMM, REHEEFR L
iz K ik Z AR IR, (AN LA 1
ar BRI, BT LA H T — B8 . 2 Ry fh
B AE . GoEA b a R A h, HETTE
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T e TS G 0 B 9 7E 2R 8 (4canthopagrus
schlegeli) (Peng et al, 2008). 4:3k#(Sparus aurate)
(Izquierdo et al, 2003) ., 7R AR (Epinephelus akaara)
(EBEE S, 2016)%5F A HGE , WFIE & BLIE B L ]
AR e R A T A ) A R T B R R

VB e 1 A 7 s B i 44 eIk s, [T A A
(Verasper variegatus) A T3 | HIHEH, FL0M
e 30 5 1y i i AT, SR AT B R (M R T A
2017). HAEY, [BISEREESRFR5E T 0% T R4k 5%
Bio AR L) ALFRAE T, PRUSA SR R KR, T
K Al ) i D R 32 R B i, PR, SR
i AR IR e SR BE . E T, OC T (B B A M R Y
HEE(B = 25, 2015), 4B F C TR | (B VIR,
2016) MM AR (B = =%, 2016; MR, 2016;
HOAEBASE, 201 7)Y BIESE A AR OCHRIE o TN (5] A 2 A
Tk, A 2 AR A A T S8R LA

ST A NS Mg gy U B2 3 Y e S SR B
R0 25%. 50%F1 75%K i, $RTEHAT R BE 2 B4
A0 A A PR BE UL A i 105 7R 55 88 37 L0 R R W

1 MRS
1.1 SCIgm

Py . BORE AN B R SRR AN
EEWE, IEMHEN 0. 25%. 50%H1 75%H) 4
T, P A(50%) . SRR (8 %) Y UKL T Ak [l 6}
FEA . IETEE LB &% Q015K ELE R,
FFiC o RO, R25. R50 Fll R75, SeiefmpkHie 77 3 1.
XA By R FOR B L IR I, aF 80 HIfi, %
TR TS LRG3 5), #fah . SR G s, M5
HA AR IFEHRE 53957, I 30% KB HE5], e
FH R HL ) B B A2 3 mm 09 WURLERDEE, 8 RUAE T
12~14 h, il A R 4R R-20 C AR A7

1.2 RAFxERE

SEIS A B IR A IR & FF & X R TR 7= 47 BRA
A PR A A R RS 5 — Y R B B %) £ 360 2,
IR R (65.47+1.57) g, R N(15.14£0.56) cm,
BEMLAN 3] 12 AMAFN 330 LAY RAEIE 58 RH
Hikk 3 AEL, BNESR 30 B, JFHLRRTHME RO
WRHE SR 7 do SR, RAGUKSREEL, AR
AR TR EETE R (15£1)°C L ER B 31,7 5N 5 mg/L
DI Lo SEBG M 2017 4F 6 H 10 H~2017 458 H 12 H,
gk 56 d, BRMERME 1)k, #MH 0.5 h J5 i i
WA W R, BET AR, BRI R .

=1
Tab.1

SR ARE T FEFAM (T, %)
Formulation and nutrient compositions of the
Experimental diets (Dry matter, %)

#4151 Grou
JEUKBl Ingredient P
RO R25 R50 R75
8} Fish meal 50.00 50.00 50.00 50.00
FREEH 500 5.00 500 5.00
Corn gluten meal
A4 H Peanut meal 13.00 13.00 13.00 13.00
jcmwﬁﬁe 12.00 12.00 12.00 12.00
Soy protein concentrate
ff3ifi Fish oil 560 420 2.80 1.40
53l Soybean oil 0.00 140 280 4.20
Bk High gluten flour 10.80 10.80 10.80 10.80
iR Al Premix’ 1.00  1.00 1.00 1.00
I
REwlE 100 1.00 1.00 1.00
Soybean lecithin
. .
AP 050 050 050 0.50
Choline chloride
e e
R = 1.00  1.00 1.00 1.00
Monocalcium phosphate
=R 005 005 005 005
Chromium oxide
B AL F] Antioxygen 0.05 0.05 0.05 0.05
411 Total 100.00 100.00 100.00 100.00
2 H Crude protein 50.73 5020 50.19 49.98
LB Crude lipid 8.03 8.09 800 8.02

ol 4k #E A, 375000 TU/kg, 4k # D,
75000 [U/kg; 4EA=% E, 3000 mg/kg; 4E4%E K; 900 mg/kg;
4krE R B, 600 mg/kg; 4E4 R B, 600 mg/kg; dE4:E B,
600 mg/kg; #EAE By 3.7 mg/kg; D-IZIRES, 2400mg/kg;
JEMR I, 4500 mg/kg; M2, 185 mg/kg; D-AE W2, 7.5me/ke;
WLEZ, 3000 mg/kg; 4E4EZE C, 10500 mg/kg; 4%, 1750mg/kg;
4%, 1050 mg/kg; 4, 410 mg/kg; #k, 1150 mg/kg; 4,
60 mg/kg;fll, 50 mg/kg; fili, 15 mg/kg

Note: 1. V, 375000 IU/kg, Vps 75000 IU/kg, Vg
3000 mg/kg, Vis 900 mg/kg, Vi, 600 mg/kg, Vi, 600 mg/kg,
Vgs 600 mg/kg, Vg, 3.7 mg/kg, Calcium pantothenate
2400 mg/kg, Nicotinic acid amines 4500 mg/kg, Folic acid
185 mg/kg, Biotin 7.5 mg/kg, Inositol 3000 mg/kg, V¢

10500 mg/kg, Zn 1750mg/kg, Mn 1050 mg/kg, Cu 410 mg/kg,
Fe 1150 mg/kg, Co 60 mg/kg, I, 50mg/kg, Se 15 mg/kg

1.3 HmB&ESSH

SEGLE RS, SREERTM LA YUK 24 h, JEXT 4
AT, FRE ., FARBEDLER 3 B, sl
E A U RE I PR, T34 He (HST) A 44
Fb(VSD). SR BCHATFRMLIAL, 0 5 B 53 B g i
PR 2H ¥,
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F 2 KWRRIBERAER A M (L BIRITRY T 2T L, %)
Tab.2 Fatty acid composition of the experimental diets
(Percentage of total fatty acids, %)

JIg 107 12 2H %1 Group
Fatty acid RO R25 R50 R75
C14:0 2.70 2.20 1.71 1.32
C16:0 19.55 17.55 15.65 13.77
C18:0 438 431 4.29 4.54
C20:0 0.34 0.35 0.33 0.36
C22:0 0.48 0.45 0.37 0.34
SFA 27.45 24.86 22.35 20.33
Cl16:1 3.38 3.24 3.19 3.02
C18:1 18.59 18.78 18.02 18.09
C20:1 0.59 0.58 0.53 0.53
MUFA 22.56 22.60 21.74 21.64
C18:2n-6 2521 30.21 35.65 39.43
C18:3n-6 0.09 0.07 0.08 0.06
C20:3n-6 0.03 0.03 0.03 0.03
C20:4n-6 0.44 0.42 0.42 0.40
n-6PUFA 25.77 30.73 36.18 39.92
C18:3n-3 1.98 2.48 3.00 3.66
C18:4n-3 0.69 0.62 0.66 0.58
C20:4n-3 0.25 0.23 0.23 0.21
C20:5n-3EPA 6.35 4.85 3.35 2.24
C22:5n-3 1.06 1.03 1.03 1.01
C22:6n-3DHA 5.74 4.25 2.75 1.87
n-3PUFA 16.07 13.46 11.02 9.57
DHA+EPA 12.09 9.10 6.10 4.11
DHA/EPA 0.90 0.88 0.82 0.83
n-3/n-6PUFA 0.62 0.44 0.30 0.24

. SFA: MIRMIASHEER ; MUFA . BARIFIAS AR 5
PUFA: ZAFAENIR. TR

Note: SFA: Saturated fatty acids; MUFA: Mono-
unsaturated fatty acids; PUFA: Poly-unsaturated fatty acids.
The same as below

TR o FRE B LA ARG 105 CHEF S, R
FL I & A 0 745 M & B & (VELP, UDK-142
automatic distillation unit, = KF)); RAHARKAEE
(Y Tk Ry B2 80 I AL A 117 75 £ (FOSS i il A
SOXTEC-2050, HiHl); Kgfdh7E 5 gl (550°C)h 4y
% 6 h AT K ik o

JE W BRI 5 T vk« 0 S B I R ) R o R
Qiao 552015/ 7 LA T AR Ak o BUIT A5 AR i e H i
MO O BE W 2wl JE AT SOM 6% I (5
GC-2010) , Fir F & 40 1L %8 #£ & Supelco SP-2560
(100 mx0.25 mm, BE/EREE 0.20 pm), HEAE ORI &8
M E N 260°C, FERTHRFEF A A 140°CLA

4°C/min A B THE 2 240°CHFIEIR 10 min, LIl
RN, WiL5 37 FHEHIR T B IR AR (Supelco 28
w32 EDXT IR E MR TR 5 o ARSI AT

14 7 % (Weight gain rate, WGR, %)=(faffkkK & -
R W) )/ A EE > 100

715 % (Survival rate, SR, %)=355 K kA5
SR AR K< 100

AL Z % (Feed conversion rate, FCR)=$¢/7] i/
S

3% B (Condition facter, CF)={A& 5 /{& K% 100;

JEAA BV (Viscerosomatic index, VSI, %)=P4 I i &/
SR AR T % 1005

JFAA H (Hepatosomatic index, HSI, %)=HT i Jfi &/
SRR AR B X 100,

1.4 HESIT
SR R T Excel 2010 F1 SPSS 17.0 8k {4F k47
Siitor#r, B2 B R Duncan's T2 H

Feds, 52K P<0.05, Hd LIS g A eI 3
7~(Mean=SE),

2 #R
21 FaBREMEENEELEEKFERR A
SEA)

T Y A A2 3k 0T 58 B 8 &y £ A K R R A
AR LR 3. 25%EARALAY WGR 3 i T4 IR 4]
(P<0.05), Ffizg SR TR, WGR 2B
LA 3(P<0.05), 25% R4/ FCR W& IK T X i)
ZH(P<0.05), FCR 2T & i (P<0.05), SR %A
i 2 25 7:(P>0.05)

*3 EHhEBERKEHXED 2R A% K
RIS A B 22 e
Tab.3 Effects of fish oil replacement by soybean
oil on the growth performance and feed utilization
of juvenile spotted halibut

20531 HER TEE % GEEEEY
Group WGR (%) SR(%) FCR
RO 61.810.65° 96.67+0.00 1.31£0.01°
R25 76.58+1.55° 95.56+2.94 1.06£0.02°
R50 51.91+0.76° 97.78+1.11 1.32+0.01°
R75 45.09+0.24¢ 94.44+1.11 1.46+0.01°

T PR TR B RN 2257 3 (P<0.05), T3K[F

Note: Values with different superscripts in the same
column indicate significant difference (P<0.05), the same as
below
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22 EHEREHNERESRDENRNTIEASTH
=AU

W% 4 AT, IR A 5 B A 4 £ L
WERL A E . BRI . K43 FOK 43 G B 3 M
(P>0.05), M3 5 ATLIE W, Sma Ay 3 B 2
i ) HSI, VSI Fl CF JG i 3 M52 (P>0.05) , {H &
F IR 3G i, HST AT VST S B ETHa a3,
JF U B9 i J % 0 B o 9 2 A KT B 38 2 3T
HaH, GRS R 3] 50%M1 75%0F, FFAE A A
i i d 2 e TR 2 (P<0.05) (35 6).

x4 THEBEREHAVEHMEENENAEZEHINZMN
Tab.4 Effects of fish oil replacement by soybean oil on the
muscle composition of juvenile spotted halibut

4im  MEH FELNE D5 KAy Kax

Group CP (% DM) EE (% DM) ASH (% DM) Moisture(%)
RO 69.62+0.16 9.22+0.09  6.08+0.19  77.11+0.24
R25 69.64+0.09 9.16+0.41  6.63+£0.46  77.12+0.59
R50 69.38+0.06 9.23+0.07  6.96+0.21  76.63+£0.19
R75 68.98+0.55 9.16£0.07  6.88+0.50  76.35+0.20

%5 EhEBEREHMEREHRLEFESERETE
Tab.5 Effects of fish oil replacement by soybean oil on the
morphometry of juvenile spotted halibut

4151 A L A EE 5 3
Group HSI (%) VSI (%) CF
RO 0.910.08 3.78+0.23 2.73£0.07
R25 1.06+0.10 3.83+0.14 3.15+0.25
R50 1.19+0.09 3.80+0.16 2.8040.07
R75 1.17+0.15 4.28+0.21 2.75+0.08

*k6 THMEBEKE&HNERERMSE
BB AE A FR7K 4 B9 520
Tab.6  Effects of fish oil replacement by soybean
oil on liver composition of juvenile spotted halibut

245 Ko FHRE Wi

Group Moisture (%) EE (%DM)
RO 69.06+0.33 30.75+1.69°
R25 68.32+1.59 33.90+0.96%
R50 68.27+0.82 36.76£1.23"
R75 66.02+0.76 37.21%1.64°

2.3 EmER & E B2 R4 & AL A S A ER A 20T

SR RS (B R R 4 £ L IR I I R 1)
Wi DL 7o Bt ARDRE P G K AR, I B R A
£ JJL P AR RN D5 1 (SFA) L it 52 30 Il 1) I i 2

(P<0.05); AR ARG BT B2 (MUFA)H, BR T C18:1
Z A, HoAth 2 FhRE R G B AR A B W R
(P<0.05); ZAMUANRPIRR(PUFA)T, WIHPR(C18:
2n-6) FIE R R (C18:3n-3) i 3 T &1 (P<0.05), -k
T0 W R (EPA) FIl -1 Bk S Hs R (DHA) I . 2 P& 1%
(P<0.05); A AERIFR(HUFA) T, n-3 KEELA
TR R 1 2 b f 3 FRAIR(P<0.05), n-6 KEEZ
AT i D R 1) % it b 3 95 (P<0.05) , EPA Fll DHA
(%) &\ 7 5 (EPA+DHA) i &K (P<0.05), n-3 K2
AR TR S n-6 4% 2 A0 A S b7 B2 /9 L AE
(n-3/n-6PUFA) L i} 2 FE 1K (P<0.05).

3 g

30 EmEREmXEBE SRS ERKMNERF A
Al

A SE g, A Y A R R ) R
I E FE AR o TEABFFEH, e Fe B S AU 3%
AR AR B AR PERE . B R OC TR ) i R A A2 g 52
BEABREZHGE, 76K EH (Micropterus salmoides)
(Subhadra et al, 2006) . JW) # 4 (Diplodus puntazzo)
(Piedecausa et al, 2007), WLEE(Oncorhynchus mykiss)
(Richard et al, 2006)5E IR /Kt iF 5% & B, AP
G3BE ATRARARAh X fa R B A KT R e 7R R
i A R (Epinephelus coioides)(1zquierdo et al, 2003) .,
43k (Sparus aurata)(Izquierdo et al, 2005), K
(Larimichthys crocea)(ZZ %%, 2015)., KZEhf
(Scophthalmus maximus L. Y(GZ855%, 2015)%5 /K
AIBIE ST A B, AR A a8 43 A o AN 52 i o AR 1Y A=
Ko, (HR AR A T & 355 i R o 2 A
Ko XFFRLERFRER, A F I IR RE 98 i it
C18PUFAIf /& i A bt B W IR it oK i 1.2, 7 1) e
SRNSEEE k7 R Bt o~ A EE R N2 3 A < S 2 B N A
RO (Turchini ez al, 2009), B FRK A EHA —45¢
R H Bn-3 K8 2 A AE TR (n-3 LC-PUFA) & AL
ML, AR s B C18PUFA, K e AE H3h o] LA 4
K R AL TG TR o {HUJ2 i T /K fa e = AH L )
B RCHLE, 32 A Y EE I BRI X n-3 LC-
PUFARY; 2K, PRIMCAE 1A BE I 1 R o ¥ /K £
XTEPAFIDHA )75 (Tocher et al, 2010), {EAHFZE
rh, ARk A R B B 2 T 2 S R I [R) XE A AE Y
AR, NI EAR TR TR i e LB A £ 23 5
MK AKX — 4510 . A FEASAI5E i & 81,
25% &L IH R A A B [ B AL ) 2R KPR RE AR T fa i 4
OV AR ), Dt PR AT GBS fa d AV 1Y S RS W TR



5% 4 HRHEA SR TR 0T 58 B A2 A 4y i A K 0 UL PR TG O TR A 5 i 43
F7 2HBR &M EDE 84 &N AR ATER A R B BIRITIR I E 4L, %)
Tab.7 Effects of fish oil replacement by soybean oil on muscle fatty acid
composition of juvenile spotted halibut(Percentage of total fatty acids, %)

A 24 5] Group

Fatty acid RO R50 R75

C14:0 2.10£0.06° 1.70£0.05° 1.92+0.06* 1.61+0.06"
C15:0 0.26+0.01 0.19£0.01° 0.22+0.01° 0.19£0.01°¢
C16:0 16.12+0.57° 14.48+0.58% 13.92+0.57° 12.55+0.60°
Cl17:0 0.39+0.01° 0.42+0.01° 0.39+0.01° 0.39+0.01°
C18:0 5.4240.12° 7.19+0.11° 6.00+0.11° 6.15+0.11°
C20:0 0.15+0.01° 0.56+0.01° 0.14+0.01° 0.15£0.01°
C22:0 0.41+0.01° 0.20£0.01¢ 0.25+0.01° 0.23£0.01°
SFA 24.85+0.77° 24.74+0.78° 22.84+0.77% 21.27+0.77°
clé:1 2.89+0.06° 1.8940.05¢ 2.29+0.06 1.97+0.06°
C18:1 13.89+0.57 12.48+0.58 13.21+0.58 12.15+0.58
C20:1 1.27+0.06° 0.85+0.06° 1.02+0.05° 0.97+0.05"
MUFA 18.05+0.69° 15.22+0.70° 16.52+0.71%® 15.09+0.69"
C18:2n-6 18.05+0.57° 20.89+0.57° 23.51+0.58° 25.12+0.58°
C20:4n-6 1.15+0.05° 1.4240.06® 1.26£0.06" 1.47+0.06°
n-6PUFA 19.20+0.57° 22.3140.54° 24.77+0.58" 26.59+0.55
C18:3n-3 1.30+0.05° 1.28+0.06° 1.99:£0.06 2.09+0.06
C18:4n-3 0.49+0.01° 0.28+0.01¢ 0.44+0.01° 0.36+0.01°
C20:4n-3 0.28+0.01° 0.22+0.01° 0.24+0.01° 0.23+0.01%
C20:5n-3EPA 6.90+0.12° 6.59+0.11% 6.36£0.11° 6.20£0.12°
C22:5n-3 2.02+0.05 1.890.06 1.97+0.06 2.08+0.06
C22:6n-3DHA 14.04+0.57° 13.70+0.58° 12.10+0.58% 11.28+0.57°
n-3PUFA 25.03+1.15 23.96+1.14 23.10+1.15 22.24+1.15
DHA+EPA 20.94+0.58° 20.29+0.57% 18.46+0.57" 17.48+0.57°
n-3/n-6PUFA 1.30£0.06° 1.07+0.05° 0.93+0.05" 0.8320.06°

e AT R b AR FROR 22 5 W2 (P<0.05)

Note: Values with different superscripts in the same line indicate significant different (P<0.05)

A, R SR F B — 5 (1zquierdo et al,
2005). HHTHoE & BB BEWE -+ fa(Siganus oramin)
B HA A n-3 LC-PUFA & WML (G 75 2 45,
2013), [RIBE A % 75 0] 58 2 A 528 n-3 LC-PUFA
HEE S, TES SR

3.2 EimE N & m X BB E 8R4 & AP F0 BT AR RS B
2ENHMm

R s LR I B R, S I — R
IRy IR, s EE D 5w TR . FEARMSE T,
IR 75% ) Fa i X (5 B AL PR B A L KL
i o KAy FOK 43 JC 8 3 M, B AR T [ B A
HSI. VSI #il CF JC & &8 m, {52 HSI Fl VSI 15
i A S B 0 A 34, [m] Asf e, 30 o e A
I 0 B 5 B e i T AL, B AR 75%00 S a2
ERE I & i f o o FEIZSCI SRR, B B DT

(5] 36 2 % 1) U o AT A 2 R AR W) A
(Piedecausa et al, 2007)FIKZE#F (28555, 2015)f5%H
MR B Z5e . Belid 200 TR K, wTiES
n-3/n-6PUFA YA % UIAH G (G2 5245, 2015), 1EA
WFgErf, il 25%0 S . 50%0Y KM AL
75% 1 T 4L A R -3 /n-6 14 EL B 430004 0.62 . 0.44
0.30F10.24, J& HI220 (Y o E B W AR T 4 faih 4
n-3/n-6PUFA LA (4 2R A6, 7T RS il TR 3t 22 i R
105 % i B Hh E L2, FE 100 B AR 17 41 240 i i 1
B R CEPRMESS, 2016) . HUCHT RE 1) R rh Ak
fIn-3 LC-PUFA & HE 2 E AWF 5T, 441 15KH #n-3
LC-PUFA & R IR F#AIG . 528855 (201555 %W, n-3
LC-PUFA A BE T 3k S0 A W Bl A% 1 58 M0 005 32 TR o
(Peroxisome  proliferators-activated  receptor a,
PPARa), f&if g Iy 43 fifk 5 ity EL R0 ) (36 e 9 55 o4
&8 H-1c (Sterol regulatory element-binding protein 1c,
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2 R %40 &

SREBP-1¢)F%ik, HEMAMGINRIT & M. Kk, A
AT, BEE R Sl He RSN, iR A
& in-3 LC-PUFA & 2 1] G S EUITF AL IR W5 1 Z2 1R,

3.3 EmEKainREEERIRERERE SR

VFZ IR, BRI 5 TR 20 B 2\ 3 52 ) £ {4
JUL AL U R %) AL, 1T A ) o 22 O AU R 2L ol e sk
i AR AR A 275 5 25 0 o X i o BRE £ (1 s
&, 2016), K¥Efi(BRE, 2015). KREH(ZESE,
2015) 55K A oE 2 B, AHYM R & 55
fa i sp K A 2 AN AR IR (EPA 1 DHA) & 511 T
W, Tifd C18 5IIAR(C18:2n-6 Fl C18:3n-3)1K) 7 1Y
e FEAMEGE H, BEE AR G KSR R, R B
B LA F C18:2n-6 Al C18:3n-3 A& & W F T
{5, 1fii EPA Fl DHA 1) 7 &5 ) & 2 B A%, Fn DA b A 5E
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Growth and Fatty Acid Composition of Juvenile Spotted Halibut (Verasper
variegatus) Fed Diets with Fish Oil Replaced by SoyBean Oil

ZHENG Jianming', ZHAO Jiejie', CHEN Siging', CHANG Qing'*",
YAN Junli’, ZHU Zhifa', LIU Changlin', HU Jiancheng'

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. Key Laboratory of Sustainable Development of Polar Fisheries, Ministry of Agriculture and Rural Affairs, Qingdao 266071;
3. Shandong Vocational Animal Science and Veterinary College, Weifang 261061)

Abstract An 8-week experiment was conducted to investigate the effects of the replacement of
dietary fish oil (FO) with soybean oil (SO) on growth, lipid deposition, and fatty acid composition of
juvenile spotted halibut. Four isonitrogenous and isolipidic practical diets were formulated with SO
replacing 0, 25%, 50%, and 75% FO, respectively. In total, 360 juvenile spotted halibut, with an initial
body weight of (65.47+1.57) g were randomly distributed into four groups; three replicates were used per
group and 30 fish were used per replicate. The fish in each group were randomly fed one of the four
experimental diets. The following results were obtained: (1) Compared with 100% FO group, the feed
conversion rate of spotted halibut was significantly increased (P<0.05), whereas the weight gain rate was
significantly decreased (P<0.05). (2) SO replacement levels had no significant effects on body
composition and muscle lipid content of juvenile spotted halibut (>0.05), but had a significant effect on
the liver lipid content of juvenile spotted halibut (P<0.05). The liver lipid content in the 50% and 75% SO
groups was significantly higher than that in 100% FO group (P<0.05). (3) The fatty acid composition in
the muscle was positively correlated with dietary fatty acid composition. Compared with the 100% FO
group, the content of linoleic acid (C18:2n-6) and linolenic acid (C18:3n-3) in the muscle were
significantly increased (P<0.05), whereas the content of -eicosapntemacnioc acid (EPA) and
docosahexaenoic acid (DHA) in the muscle were significantly decreased (£<0.05). This study suggested
that there were no significant effects on the growth of juvenile spotted halibut when dietary fish oil was
replaced by soybean oil. However, the fatty acid composition of muscle was significantly altered.

Key words Soybean oil; Fish oil; Spotted halibut; Growth; Fatty acid of muscle
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