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Tab.1 Formulation and proximate analysis of the experimental diets %

TREFZ KT dietary curcumin level

TiH items

0 0.02 0.04 0.06
JZ¥} ingredient
48 red fish meal' 29 29 29 29
B EEF wheat gluten meal' 15 15 15 15
B E A" casein' 8 8 8 8
/NE ' wheat meal' 8.72 8.70 8.68 8.66
ZHA" soybean meal' 18 18 18 18
8 7H fish oil 6 6 6 6
TiH soybean oil 6 6 6 6
%5 phospholipid 2 2 2 2
£ mineral premix® 2 2 2 2
Z 48 vitamin premix’ 2 2 2 2
SALAERR(99%) choline chloride 0.13 0.13 0.13 0.13
82 — &4 monocalcium phosphate 1 1 1 1
R4S calcium propionic acid 0.1 0.1 0.1 0.1
%77 phagostimulant’ 0.5 0.5 0.5 0.5
ZEFE ethoxyquin 0.05 0.05 0.05 0.05
F# £ curcumin’ 0 0.02 0.04 0.06
HFEEERHN sodium alginate 1.5 1.5 1.5 1.5
J2F0 total 100 100 100 100
EFKF(TYE) nutrition level (DM)
#HE A crude protein 50.66 50.66 50.66 50.65
HHAEWT crude lipid 17.36 17.36 17.36 17.36

vE: Lk HE AR 69.7%, MR 8.67%;: B MEAM 81.79%, MM 0.94%; EEEM: MHE AR 87.77%, MMM 1.26%; IZE
M MEARA 17.2%, MR 2.45%; SH: HEAR 53.65%, MM 2.17%. 2. £7 (mg or g/kg diet): NaF 2mg; KI0.8mg; CoCly-6H,0
(1%) 50 mg; CuSO4-5H,0 10 mg; FeSO,-H,0 80 mg; ZnSO,-H,O 50 mg; MnSO,-H,0 60 mg; MgSO,-7H,0 1200 mg; Ca(H,PO,),"H,0 3000
mg; WHEK 15.55 g.3. £ 4E(mg or g/kg diet): 4i4E REFEERER 120 mg; 4EAERC 2000 mg; AEHR 1.20 mg; 4EAERD3 Smg; ALEE 800 mg;
B2 200 mg; MEE 20 mg; FHEE 45 mg: 2RSS 60 mg; 4EE EBI 25 mg; 4EE RAREEGES 32 me; 4EEEBI20.1 mg. 4. FEH HEBRM
B, 5. ZHE: AE>98%

Notes: 1. fish meal: crude protein 69.7% dry matter, crude lipid 8.67% dry matter; wheat gluten meal: crude protein 81.79% dry matter, crude lipid
0.94% dry matter; casein: crude protein 87.77% dry matter,crude lipid 1.26% dry matter; wheat meal: crude protein 17.2% dry matter,crude lipid 2.45%
dry matter; soybean meal: crude protein 53.65% dry matter, crude lipid 2.17% dry matter. 2. mineral premix (mg or g/kg diet): NaF 2 mg; KI 0.8 mg;
CoCl,-6H,0 (1%) 50 mg; CuSO,- 5H,0 10 mg; FeSO,-H,0 80 mg; ZnSO,-H,0 50 mg; MnSO,-H,0 60 mg; MgSO,-7H,0 1200 mg; Ca(H,PO,),"H,0
3000 mg; zoelite 15.55 g. 3. vitamin premix (mg or g/kg diet): alpha-tocopherol 120 mg; ascorbic acid 2000 mg; biotin 1.20 mg; cholecalciferol 5 mg;
inositol 800 mg; niacin acid 200 mg; folic acid 20 mg; riboflavin 45 mg; calcium pantothenate 60 mg; thiamin 25 mg; retinol acetate 32 mg; vitamin B12
0.1 mg. 4. attractant: glycine and betaine. 5. curcumin: purity>98%

ical AB.Sweden), #H i [y (0 2 2R FH % [G Al 2:
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2 ARPRIMEBRNAZTNGEK. BRERBAERNENE

Tab. 2 Effects of dietary curcumin level on growth, survival and selected body parameters of S. maximus

i TR EE EKF/% dietary curcumin level

index 0 0.04 0.06
2 E K 2/(%/d) SGR 2.70+0.05 2.69+0.06 2.500.07 2.7120.05
VIR 2/g IBW 5.13+0.01 5.11+0.02 5.13+0.01 5.11+0.04

g
LRI B/g FBW 41.48+1.56 41.58+1.43 40.33+1.46 41.67+132
52 /% SR 97.14+0.65 98.10+0.95 97.14+0.65 99.05+0.95
HEE/(g/d) FI 1.32+0.01 1.32+0.02 1.35+0.02 1.27+0.02

(g/d)

FFA EL /% HST 1.11+0.04 1.49+0.08 1.32+0.10 1.30+0.07
AEAA E/9%6 VST 5.76+0.08 5.73+0.19 5.89+0.18 5.79+0.09

i BPETHEETHRFBRERERBEP<0.05), FRTHEERTETHRRLREEEZREP>0.05), TH

Notes: Values with different superscripts in the same row are significantly different (P<0.05). Values without superscript in the same row are not

significantly different (P>0.05), the same below

22 ARPRIMERENANESHEERD
RIS

TR R RN R MRk SRR
W (P>0.05)(FK3); WRPRmMEREE, Ak
WSR2 EETRES, Hd, 0.04%FH
0.06%2% 5 2 IR I 4L A i 1 B o 2 i B 3 (IR T4
TEZH F10.02%2H (P<0.05), fRIEIH I IMER RS,
MRE ARG EAI R, Hd0.04%5 4l B
Z AR T Ho 4% b 20 (P<0.05) . JIFIE g 7 & 2
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RI ANPINERRNARETNEERETHEWCEE)

Tab.3 Effects of dietary curcumin level on proximate composition of

whole body, liver and muscle in S. maximus (wet weight) %
i TR FEF KT dietary curcumin level
index 0 0.02 0.04 0.06
444 whole body
/K43 moisture 77.08+0.23 77.60+0.41 78.39+0.54 77.77£0.25
HE AR crude protein 14.65+0.03" 14.44£0.11° 13.62+0.09" 14.40+0.06*
HHAEWT crude lipid 4.65+0.03" 4.53+0.02° 3.88+0.04° 4.16£0.05
4H A RHT A& tissue lipid content
FFHE liver 11.62+0.31° 14.27+0.36™ 13.57£0.33% 15.09+0.34*
A muscle 0.91+0.01° 0.94+0.02° 1.15+0.03° 1.35£0.04"

7158w T HAL (P<0.05)(& 1), 0. 0.02%F (P>0.05), FRHIRMZERG, MIEMDAT &
0.04%H M ZE A EE, BEFRBPFZERZRIN  2FREABHE, HP0.06%4k H 4 52K T HA
BB, MECATIE I &AM 2 F AL E Z A (P<0.05); Rl RN ZEE R B ARG

44 ¢ 7
a
43 F 6 [
5 + S
Ex T E 29
S5F b b o H
gg 41 Eg 4r
< <
g 40 b Mg 3
=
8% 39| 2O, L
72 Q
38 | lF
37 1 1 1 J 0 1 1 1 J
0 0.02 0.04  0.06 0 0.02 0.04 0.06
Tkl RIS IR/ % TR LRI R %
dietary curcumin level dietary curcumin level
8 r 14 r
ab a a
—~ TF = == b 12 F =
E 6} = a b b b
== c S 10T =] =2 ==
o £
EET ] s g}
- Q@ 5
m; 4+ H—Rﬂ 3
g 3} il 6r
<:2 %O 4 F
a 2r o
= 51
0 1 1 1 ] 0 1 1 1 |
0 0.02 0.04 0.06 0 0.02 0.04 0.06
TRl 2RISR/ % TRl 2RISR/ %
dietary curcumin level dietary curcumin level

E1 EspRmERRENAESSEMENELERZTE
FHAFERRER R (P<0.05)
Fig. 1 Effects of dietary curcumin level on antioxidant activity of plasma in juvenile S. maximus

The different letters mean significawt difference (2<0.05)
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Effects of dietary curcumin on growth performance, body composition and
serum antioxidant enzyme activity in juvenile turbot (Scophthalmus maximus)

WANG Yahui, WANG Yuyu, MAIKangsen, XU Wei, ZHANG Yanjiao,
ZHOU Huihui, GONG Ye, AI Qinghui”

(Key Laboratory of Aquaculture Nutrition and Feed, Ministry of Agriculture, Key Laboratory of Mariculture, Ministry of Education,
Ocean University of China, Qingdao 266003, China)

Abstract: A 77-d feeding trial was conducted to evaluate the effects of dietary curcumin on growth performance,
body composition and serum antioxidant enzyme activity in junvenile turbot (Scophthalmus maximus) [initial body
weight (5.12+0.04) g]. Four isonitrogenous and isoenergetic practical diets (50.66% protein, 17.36% lipid) were
formulated to contain graded levels (0, 0.02%, 0.04% and 0.06% dry weight) of curcumin. Each diet was randomly
assigned to triplicate groups of 35 fish and the fish were fed twice daily to apparent satiation. The results showed
that survival rate (SR), specific growth rate (SGR), feed intake (FI), hepatosomatic index (HSI) and viserosomatic
index (VSI) were not significantly affected by the dietary curcumin levels. There were no significant differences
observed in whole body moisture content among all treatments. Lipid content in whole body significantly
decreased , while lipid content in liver and muscle significantly increased with increasing dietary curcumin levels.
Fish fed diet with 0.04% curcumin showed lower protein content in whole body than other groups. The activity of
serum SOD increased with increasing dietary curcumin levels, and fish fed diet with 0.06% curcumin had
significantly higher value than the control group. The activity of serum CAT was opposite to the trend of serum
SOD activity, and the group fed diet with 0.06% curcumin had higher value than the control group. The serum
MDA content and GSH content were significantly decreased with increasing dictary curcumin levels. In
conclusion, the results from the present study indicated that 0.06% dietary curcumin improved the serum anti-
oxidation ability of juvenile turbot, but did not affect the growth of fish.
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