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0.2 g/kg (ZE B R HL 5 MAaRL, MR IA T (16.2420.11) g ZLASIG 4010 524y S, BHIANHEE, &
ANHE 20 B, G5 R DR A N 2E 8 e e sc B f A KA AR B RS LT R IR B (TG) & A2
BHRPINER 0.2 g/kg I W FEFER(P<0.05), A A ZRFALT)IETETE 0.05 g/kg 228 R AW WK, A F k% 2 il
(AST)IEEFE 0.05 g/kg. 0.1 g/kg, 0.2 g/kg RGP 0 25 AR (P<0.05) .+ 48 W 25 11 B AN 38 #3430 7 0.05

g/kg F1 0.1 g/kg LR AT B EFHE(P<0.05), IfLIEN HE(MDA) & B 7E 0.025 g/kg B i F#K(P<0.05), T8
LA CAT)IEPETE 0.025 g/kg B i 5 2 T-%F BZH (P<0.05), FEE S Z RN, st 4) ) 8 45078 Tk 3% .
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SR, ZH RSN 0.025~0.05 g/kg.
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ke S| fa fa gAY B L PO NI, 2 R ARtk
TR 0 35 2 A EE S g AF 9 R SR I

it SRR T B =, I AR ok SR A AR
H#a 34, H A 2040 1% 7 FE AR Xt (o 65 0 7R 5
MflG— RN, EFRAR . PURRETI59 .
PR J5 B £ B0 Jo at T oA 5 ) R 24 2 6 £ 7 M ) fi
B PN Tkt fa i oT R R B, LA T
ZHWE(0.04 %)fete =B A s ), ghdeT .
s 0 IE W HLUE AP, M, T RERLE
it fRDRE R B NN A i = R A5 . A
R VL 438 tid (Acipenser baerid xAcipenser schren-
ckii Q) AW FEXT G, FEERF A I T A [R) K P 1Y
FLWR, WA RMERE . ME A8 Yfee
HACHE . ALY R BRI, PG ER b
TN 22 8 N A A B A K RIa R B 52, A B £ )
R 2B R B MR AL BS K, Bh 65 fa R 5
Pl AR K

1 MREFE

1.1 sSKIGR#

A FEREA DR A 0 g/kg . 0.025 glkg .
0.05 g/kg. 0.01 g/kg 1 0.2 g/kg MEEE, Ml 5
P[] (Y 45 R S S faDkE, SERt ARG O WL 1, A
WEFE T Y 22 8 3R P9 R AR R TR
AR AL(ZERE > 95%) . ¥ BT A7 IRURM 22 s By it i O
R OB AR &, &S BHENLO AR A
FRGEBA RN, TIPS, &EmA
T E B Y AR R e OR R, LR
3mm 1Y H S EHLOLRE FEHUA RA A, 1
ARARE)HRL, FFHEAT TS5 °C, 15 min, T
FEHL, DW BY, N IGR T R A A BR A W) o # T
f 5 I BRI 2R B A B, TR AR ) S A
FEFE-20 CUKFEE&H -

12 HEEITRFEEE

121 SEIETH S SK [ RN AR R
K= FREEA PR A, IR v B = K 5
TR GE AT IR S o 925 TT A TR 2R 52 8
(Acipenser baerid xAcipenser schrenckiiQ )4} fa%%
AR O FEFAR T, IR A LA R I A S
g fn, fdHE N ARDRE RN SR BE AR B AR 2 S, Pk

x1 ERABARRERKE
Tab.1 Composition and nutrient levels of the basal diet

% (T dry matter)

& control

JE Bl ingredient

148 fish meal 38.75
1l 3% 2 11 ¥} plasma protein powder 8

SE K rapeseed meal 5
5k soybean meal 15
[ wheat flour 15
£ 4 peanut meal 5
KA rice bran 5
El soybean oil 6.5
Yk 2 vitamin premix’ 1
4 mineral premix? 1

JiZ 1 + bentonite 1
Wiz — & 45 Ca(H,PO4), 1.5

B4 nutrient levels

HEH crude protein 45.43
MBI crude lipid 10.97
K453 ash 12.98

e L R RBURE B T o g 484 B, 50 mg, 4k
# B, 200 mg, 4i4EK B 50 mg, 4i4EFE By, 20 mg, R 15 mg,
YA C 325 mg, MRS 400 mg, LEE 1500 mg, D-AHE
5mg, #424EF A2.5mg, 4EE BE(50%) 100 mg, 4i4: % D; 2 mg,
#e/E 2 K 20 mg, MR 750 mg.

2. WL B B T SR AL NaCl 500 mg, KH,PO, 1350 mg,
MgSO0,-7H,0 1500 mg, KI 1.5 mg, CoSO4-6H,O 2.5 mg, CuSO,4-5H,0
15 mg, ZnSO,4-7H,0 175 mg, FeSO,-7H,0 1250 mg, MnSO,-4H,0
80 mg, Na,SeO; 1 mg.

Note: 1. The vitamin premix provided the following per kg of diets:
VB, 50 mg, VB, 200 mg, VB¢ 50 mg, VB, 20 mg, folic acid 15 mg,
VC 325 mg, calcium pantothenate 400 mg, inositol 1500 mg, D-
biotin 5 mg, VA 2.5 mg, VE(50%) 100 mg, VD; 2 mg, VK; 20 mg,
nicotinic acid 750 mg.

2. The mineral premix provides the following per kg of diets: NaCl
500 mg, KH,PO, 1350 mg, MgSO, 7H,O 1500 mg, KI 1.5 mg,
CoS0,4:6H,0 2.5 mg, CuSO45H,0 15 mg, ZnSO,4 7H,0 175 mg,
FeSO4-7H,0 1250 mg, MnSO4-4H,0 80 mg, Na,SeO5 1 mg.

e 300 REALAE —E. BT . REL(16.24+
0.11) g s, BENLATELE] 15 DEJE R M5+
FEAR(EAL 0.78 m, 7 0.3 m, &N 140 L), HHHf
15 B, S2Hi 5 MAbFRA, B4 3 ANER . F
SN 6 JH o

122 FEEIE SRR AR SRR,
R RPEMR 30K, FMREF ] 4351124 7:00, 12:00, 18:00,
BRIV ZE S B AT K HETS, AR Bk BN
KR 1/3, B RIC R LR AR ML 1% 0,
2 JEXHO AR ST AR IR SR . FREE F KR 74
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IV PR AN BN A S g 4 G BT AT R 45 R ) 39

WEAA L T K, SR KR Z 20 °C, &R
>7 mg/L, pH 7.6~8.0, & A<0.10 mg/L, W A4HEREE
<0.05 mg/L,
13 HmXE

FEHH 6 JEJE, XS aEs 24 h jFRAHE. M
AP REALER 3 B, FRZE R R L0
R R AR (MS-222) A TR o BRI, 0 £ 1Y)
REFAR, ARG H 1 mL 75 iR ik
KRAE BRI . REMIMELE 4 CTFHE2h
J&i, LA 3000 r/min B0 15 min, SRJ5F70 8 IR,

—80 CHRAFAFH o SR ML A FA, 7325 N ERIAT,

FREE . BRI RALAT g, BT 22 5 H s DL
FAHAY R, WE S — o R R, TR
—80 CIPRAFA ], T bt d b A1k 734
Sy AN NEE AR BEALA R 3 R A T E 4 fa
WRE SRSy, FREIIF AR, A, XA
Pl () E AT BRI AR
1.4 IERNES A E
1.41 HEARX  FLIF AKX AEE R (survi-
val rate, SR). % 4K #(specific growth rate,
SGR) A Kl 22 % (feed conversion ratio, FCR):

FEIEH(SR, %)=100%xN,/N,

FE K #(SGR, %/d) ={[In(Wp—1n(W; )}/d}x
100%

H % & & (daily feed intake, FI, %BW/d)=
L/[(W+Wy )/2x6]x100%

kL R BUFCR) =(W-Wo)/ W,
2H, Ny No 300 36 R S0 25 3 £ 2 B50R 52 50 F
it o R, I AR SR T E (g), Wy Wi
W, 3 5 KR M ZRAR L (g) W IR IR (g)
LI Rl S AN R (2), d R REL, L3~
A (em).
142 EFBSMNE Kor&8E0ERM 105 C
T (GB/T 5009.3-2003), K& (A & 20 & % H
B IGAE A (GB/T 5009.5-2003), HLAS G & 2 &
R AR 2 (GB/T 5009.6-2003), KK 4 5E
K HI 550°C R BEFR E1:(GB/T 5009.4-2003)
143 HHRELBRUE A L4845 m bk
(Glu-G), B HELEME(AST), A NFEAMALT),
SB[ B (TG) AR B2 A A H I [ B (LDL-C) F ik

PRS2 B (ALP) H 4> H 3l A= k43 A A (BS-460, %
I35 5 A= 0 B 7 FL - IR AT BR A w) I AE o il fb
T b Al S AL B fL i (SOD) . TN [ (MDA) il
i E AL S (CAT), Wil s e o & (e . A5 D5
(LIPYFI o-JERY B (a-AMY)3 R g 5 sl A 9 T2
WS IR Sl e, B D BRI WA & U
144 BAAYIFNE T HBBHAHALURARTE 4%
ZRPEEPEE 24 h, £33 CBBREMIK . —H
HKEW . AWENE. YR (EE 6 um). AN
PRETHE) e Bk, B8 PrERisE .
ARSI R R R BB (40 ) LEE, It
i AR R GE A T AR R BSR4
1.5 HiRAERSGIT A E

A BodE i Excel 2019 2435, il SPSS 22.0
ARG8T 3 B #E 4T B E T 25 43 AT (one-way
ANOVA), K Turkey 4T 2 &H L 4585
DL 3498 45 fE 1R (X £SD)F /R, P<0.05 NEF
BE,

2 ZER5491Hh
21 FRPRMEEEXNRTEHHELEKERE

sEA

FH B AT AN RS 07K - i 22 8 2 00 ) el Al 97 2%
LRt 6 JAJE, ZactE R RE bR AR B
2258 (3R 2) TR IR I 22 B R N 23S B3 4 0 1 R
EAEROR | B TR R B R
22 fARRMEERT R E KK S KRN

mzE 3 Ppiw, FRPRINEERE, 2556
A IK 3 R o3 FOHL R 7R 45 21 RN A 22 5(P>
0.05), T fa AR I & it B 7 22 B RIS 1 i 2
TR, HA AR R B BG2: 25 5(P>0.05).
23 fARPRAMEERENEZE(HEMFTEN
FEFRHIR

MEAEILIRAR L E 4, BEH LERRIEM
Hom, s TG & = R FBEIEHE, 7F 0.2 g/kg A3
4 AR T A R ZH (P<0.05) . B8 025 B %R %) 44
LA H Glu-G. ALT K= 520, i
5 AST IGPETE L E IR AR 805 T 0.05 ghkg
BFREILH N REER, HERAEE, miEH LDL-C
KT FRE, HSXARA BEEER,
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Tab. 2 Effect of different curcumin level on growth performance of juvenile hybrid sturgeon

n=3;x £SE
SiH item 1k} 22 ¥ K /(g/kg) dietary curcumin level
0 0.025 0.05 0.1 0.2
FEEWIAGRE IBW/g 15.96+0.14 16.00£0.09 16.08+0.07 15.99+0.04 16.10£0.25
PR IAE FBW/g 78.07+3.57 78.24+4.96 77.72+0.58 76.08+1.87 79.12+6.13
FrE A K% SGR/(%/d) 3.74£0.10 3.72£0.19 3.75+0.13 3.71£0.05 3.73+0.19
FHHBERE FI/(%BW/d) 2.24+0.04 2.16+0.08 2.1440.02 2.20+0.06 2.09+0.08
HIEE SR/% 98.33+1.67 96.75+1.63 100.00+0.00 100.00+0.00 100.00+0.00

R3 TRAZERFIMEMNEXBYEEH ST HFIT

Tab.3 Effect of different curcumin level on the body composition of juvenile hybrid sturgeon

%; n=3; X +SE (B4 i wet matter)

AL 25 ¥ Z K F-/(g/kg) dietary curcumin level

i H item

0 0.025 0.05 0.1 0.2
7K 43 moisture 79.91+0.35 79.72+0.34 79.63+0.43 79.46+0.67 78.78+0.96
HMUIE NG ether extract 4.32+0.28 4.65+0.42 3.64+0.60 3.31+0.09 3.57+0.35
FLK 5 ash 2.63+0.11 2.66+0.36 3.37+0.57 3.42+0.20 3.31+0.14
HL#EH crude protein 12.41%0.02 12.46+0.32 12.67+0.07 12.47+0.32 12.50+0.34

R4 FARAEZERFMEMRAZEY & MEENIFRHRT

Tab. 4 Effect of different curcumin level on serum biochemical parameters of juvenile hybrid sturgeon

n=3;x £SE
FH item Tk} 22 ¥ K/ (g/kg) dietary curcumin level
0 0.025 0.05 0.1 0.2
Glu-G/(mmol/L) 1.80+0.32 2.10+0.12 2.14+0.20 2.03+0.18 1.64+0.07
ALT/(U/L) 126.47+11.37 115.30+3.90 128.10+11.00 113.80+7.03 111.80+2.00
AST/(U/L) 582.90+30.96 587.60+11.73 463.40+55.07 477.67£70.77 513.65+59.85
TG/(mmol/L) 12.68+1.34° 11.91+2.53° 8.60+1.11% 12.62+0.66° 2.16+0.49*
LDL-C/(mmol/L) 1.57+0.24 1.30+0.12 1.28+0.14 1.33+0.02 1.31+0.15

*: Glu-G: IfibE, ALT: AN, AST: AR L4, TG: Hih =g, LDL-C: fIk% &5 & A M E BT 8 A AR/NE JE iR, £

7 4 W] 22 5 8 3 (P<0.05).

Note: Glu-G: blood glucose, ALT: alanine transaminase, AST: aspartate aminotransferase, TG: triglyceride, LDL -C: low-density lipoprotein
cholesterol. Data in the same raw with different letter indicates that the difference between groups is significant (P<0.05).

24 ARRRMERRI S L4 E K5
A

TR I 22 B R X AR A B G fa )T ALT Al
AST iR MEIERGE 5). T ALT G bl % %
BRSNSV 1) T i 38 W A, 78 S5 IS 4l
(0.2 g/kg) B 2 % T X B2 A AR Wk B WS 4l
(0.025 g/kg)(P<0.05), 41l 22 8 K I K-F
iK% 0.05 g/kg B, 223834 it i AST 3 4 H 21
B E RN (P<0.05), HMiGEZERX ST &4
(ITFR, AST Gt B 2 AR A, i
JEWE R & A AL A B ER . T 280

HA B 1 TR S 9 TS A 1 B 3 TR 25 9 KO
(38 0 2 e T S B AR 3, il 7E 0.05 g/kg
0.1 g/kg BIGIAK -0 B e im ik, %
i T4 R A1(P<0.05) . Dk 22 3 R BB K7
X - 48 W g o e s 2 AL A A LB D A
BER

25 BB RAMEERNRIGRAN RN
A1)

TalRE FR S N 32 R N L iy . A
AR b AR AR I UL 6. ARR R N2
WEBECIME T MDA KF. #2585 CAT &M,
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Tab.5 Effect of different curcumin level on the metabolic enzymes and glycogen of juvenile hybrid sturgeon

n=3;x £SE
S H item Tk 22 75 K /(g/kg) dietary curcumin level
0 0.025 0.05 0.1 0.2

HF liver

ALT/(U/mg protein) 111.75+£10.25° 105.70+3.70° 88.64+4.76" 84.89+3.69*° 72.90+0.14°

AST/(U/mg protein) 1181.55+6.12¢ 1072.15+8.35%¢ 1000.70+0.30* 874.33+33.89% 830.20+29.40°

glycogen/(mg/g) 30.20+2.37 31.23+0.24 30.81+1.05 33.48+2.11 30.85+2.49
+ — 45 duodenum

protease/(U/mg protein) 62.01+2.58" 75.61+10.88* 125.01£12.61° 72.22+5.38" 64.09+10.62°

LIP/(U/mg protein) 4.40+1.80 2.56+0.10 3.47+1.05 3.44+0.03 3.10+0.55

a-AMY/(U/mg protein) 2.00+0.25° 5.66+1.40™ 10.74+5.63% 14.37+0.61° 5.544+2.20%
ALA muscle

glycogen/(mg/g) 5.65+0.30 5.76+0.68 6.37+0.16 5.45+0.12 5.54+0.11

e ALT-A N2, AST-AHG 2B, LIP-I8Nil, o-AMY-o-JEM, glycogen—HJ, protease—#R . [I174dEHA RF/NE JEFF,
PR 4 [H) 22 57 i 2 (P<0.05).

Note: ALT—alanine transaminase, AST—aspartate aminotransferase, LIP-lipase, AMY-amylase.

Data in the same raw with different letter indicates that the difference between groups is significant (P<0.05).

R6 ARZEZRFMEXRLZHYEHIUFIEROZME

Tab.6 Effect of different curcumin level on the antioxidant enzymes of juvenile hybrid sturgeon

n=3;x +SE
FH item 1k} 22 5 K /(g/kg) dietary curcumin level
0 0.025 0.05 0.1 0.2
M. serum
MDA/(ng/mL) 5.86+0.74° 3.55+0.36" 4.28+0.37% 4.50+0.46" 4.15+0.47%
SOD/(U/L) 20.50+0.27 23.34%2.43 21.12+0.24 21.65+1.23 17.36+1.49
CAT/(U/L) 154.53+4.55° 387.25+16.54" 228.00+20.16* 213.07+41.28* 140.03+2.15°
JHF liver
MDA/(nmol/mg protein) 72.23£3.05 72.94£4.90 59.70£8.77 53.70+8.77 56.57+6.87
SOD/(U/mg protein) 67.58+2.71 61.47+12.47 72.54+19.06 72.85+6.11 76.34+4.75
CAT/(U/mg protein) 98.74+19.89* 184.29+6.70% 227.82+31.87° 130.64+5.91% 104.37+7.35°
+ 388 duodenum
MDA/(nmol/mg protein) 31.79+4.73 24.31£1.22 22.74%5.66 27.35+0.58 25.66+5.56
SOD/(U/mg protein) 31.83+1.82 40.85+9.71 32.44+2.04 40.46+5.04 42.83+3.17
CAT/(U/mg protein) 97.32+19.90 142.75+12.40 102.75+4.46 102.57+16.92 130.61+28.86

[E: MDA: N %, SOD: R MY ALHE, CAT: i AL AN FATHE B A A R/NE IR AR, Fom 4 22 5 23 (P<0.05).
Note: MDA: Malondialdehyde, SOD: Superoxide dismutase, CAT: Catalase.
Data in the same raw with different letter indicates that the difference between groups is significant (P<0.05).

0.025 g/kg WAL SXT AR B EMNER, Wb MDA & & . SOD Hl CAT i 4% 5 1l 7% A
HA K MDA & & MiE CAT Hth(P<0.05),  MEd b —3, HAHEHEA BT
ML SOD #iME7E 0.025 g/kg WALBR AT F  FHER.

L, ESAmBEA R EENER, WEhERE 26 ARPEINEEEXNELTEH+ZEBERE
ZIRIIKFik 0.05 g/kg B, iFh MDA S®#AF  SEHKNEZN

TR, SOD F1 CAT i&tE LT, H5 XA, TE & 2 W R A RHR R e e 5340 10 6 JH s,
HA CAT MBS 2 5 (P<0.05), + 38 0 WiE 2B S L5 B 0E . X R4l A
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SEHRI XA, IBSEAGE . MRS, TMTRE
HLRERMEM, + a8 ma g A Bk,
WP R A BT, BRI MNaEsE

LERTE T, SEANER D, NWEEERS), H
faiB WUZEREEA prsgm, L 0.025, 0.1 g/kg 1L
2 JEL R B n e B R (R 1)

Bl 4R 4 2458 (HE)
a. FHETM 0 g/kg 4 b, LG 0.025 g/kg H; c. HEWHERM 0.05 gkg 4H; d. FEHRTM 0.1 g/kg A;
e. BRI 0.2 g/kg 41. VH. HEBFE; VW. HEBTEE; MT. NUZIEEE; N, IR5E; A KiiE; P 8924,

Fig. 1 Histological structure of the duodenum (HE)
a. Curcumin added 0 g/kg group; b. Curcumin added 0.025 g/kg group; c¢. Curcumin added 0.05 g/kg group;
d. Curcumin added 0.1 g/kg group; e. Curcumin added 0.2 g/kg group. VH. villus height; VW. villus width;
MT. muscles thickness; N. necrotic; A. Adhesions; P. proliferation scale.

3 it
31 ARFMERRENRZTIBHEERMEN
=LA

Ak R in 2 5 20 A 2 A A K T 7E R[]
)58 th B R W 4598 o 7 X80 (Carassius
auratus)?? | i B 14 (Megalobrama amblyceph-
ala) > B B kA (Oreochromis niloticus) ()
WFoE AR, 228 R A IS I R i AR K R Re A
WV, SRR EE S R A 5T T R B,
FEXFREE L) 1 i A KB PR R R Y X A
R R —8 . ARSI RY], TEmEhds
NIRRT 1 22 B8 300 e a8 8 gl fa i) A KRB IR
R 28 o XS A R AN TR, W RS S
U0 AR /NEFR IS | AR . IR AE PR RN SR AR
JIA

CAWUTERI, ZEBERABUE T FNGT P R

T H it o) LA [ B RN A A T i 222230,
TEABESE h, IS 022 3 3R A0 DR i) 5% 2 28 65 4))
a6 JJE, MU I T R, [AkE
P E R, X AT RE SR A G, 4
RE/R, M TG & EmA b Z B Z AN
0.2 g/kg MALFRZL B 2 2 REAIG . 1035 TG 24
JFA I, HAOF S e 1 JEF A A I AR g e 1077,
LDL-C & TG W FZ# Ak Z—, LDL-TG HJKF
1o A I A PR PO BR 2 —, 5 IR I 5
SUEHRDC, I IR s PR 4 1% TG A LDL-TG
() 3 T IR R A2 E, e Oss g 5% Tt
IRV USRI =5 o ¥ 31| 5o M1 BTt BUR 118713 /15
3 U0 RN T R 5 25 498 A 2 b 2l R 5 R L,
R 8 % i ) 42 IO, HDL-C 1 LDL-C J= Befiig
KAERNEL B 1B 0, LDL-C A A FREAR MR
AR AR I R g & B, RS T R AR T
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IV PR AN BN A S g 4 G BT AT R 45 R ) 43

BN H ORECE 1 A, T 2 AR 1 Ok &2
i = & IHE R ) LDL 80E & TG B AR N5 R
I (very low density lipoprotein, VLDL)*¥, #}f5% %
B, 7E B R S N 22 0 R R 0 AR
Fi1f) TG Al LDL-C AP ARSIt s in 25 4 3%
0.2 g/kg HZ%ZEF M Glu-G /KT TR, MG
TG & it B EFEAK, A& LDL-TG 17KF,
MNTTIE BB . FEIAR TN AL Hitk, ZAFR4s
SREH, EDRLps N 22 8 R AT ARR A A8 1 {4 iR 7K
F, BRI IRRES, fEAescigy b A —Em
R b . B IR TS D .

ALT H1 AST Sz S5 B JFF 248 i 20 4 R 2 o £t
FROR DL B0, M RSP S EA . Y
JHF 52 450 ) 20 B 3 A V1S L, Bk AN ALT .
AST #A8 3 M h ™ Ik, ALT. AST BTG
HHAE Ry A8 28 AR Y B B AR bR . TEAR LS,
HMRSINZEHZGHF ALT Ml AST 361 B i 3
PR, XTI AST. ALT Il HEBA 7= A 5
e, W 22 B 5 AT LBy 0k 4 A a7 PR p 3 m, #
il AST, ALT MJIFrh oM, frar I EG R .

32 AN AMERERNFLZEHEHLED
P78 1@ B #9325 i

TH A B TH AL B IR I P G E I,
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Effect of curcumin addition to feed on metabolic enzymes, antioxidant,
and gut structure in hybrid sturgeon (Acipenser baeridxAcipenser
schrenckii?)

DONG Kaiyue' 2, WANG Yi'"?, CHEN Xihua', LIU Wei', CHU Zhipeng', YUE Huamei', LI Chuangju'

1. Key Laboratory of Freshwater Biodiversity Conservation, Ministry of Agriculture and Rural Affairs of China; Yangtze
River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;

2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China;

3. College of Animal Science, Yangtze University, Jingzhou 434100, China

Abstract: Curcumin is a natural yellow pigment derived from turmeric and tulip rhizome, has been widely used as
feed additives to improve the health of cultured animals due to its highly biologically active and functions of
anti-inflammatory, antioxidant, and blood lipid-lowering. However, the application of curcumin is rarely studied
in sturgeon, which is intensively cultured because of the high value of nutritional and economic. Therefore, to
investigate the effect of curcumin on the growth and health of sturgeon, a 6—week feeding trial was conducted
using hybrid sturgeon (Acipenser baerid xAcipenser schrenckiiQ). A total of 300 juvenile hybrid sturgeon with an
initial weight of (16.24+0.11) g were assigned to diets containing 0 g/kg, 0.025 g/kg, 0.05 g/kg, 0.1 g/kg and
0.2 g/kg curcumin in triplicated. The results showed that the addition of curcumin in the feed had no significant
effect on the growth performance and body composition of juvenile hybrid sturgeon. Curcumin addition
significantly decreased serum TG content in the group of 0.2 g/kg curcumin in diets (P<0.05), ALT and AST
activities in hybrid sturgeon liver were reduced with the curcumin level increasing, which appeared significant
difference with control at the curcumin level at 0.2 g/kg and 0.05 g/kg, respectively (P<0.05). Curcumin
significantly improved the activity of protease in duodenum with curcumin level increasing at first, which showed
the highest activity at 0.05 g/kg of curcumin supplementation respectively (P<0.05), and then decreased with
curcumin further increasing. Curcumin addition improved the activity of a-AMY significantly at 0.1 g/kg of
curcumin supplementation respectively (P<0.05), and then decreased. The results of antioxidants showed that
serum MDA content decreased significantly in the group of 0.025 g/kg curcumin (P<0.05), in which group serum
CAT activity increased significantly (P<0.05). While a significant increase of CAT activity in the liver appeared
in the curcumin addition level at 0.05 g/kg (P<0.05). There was no significant difference among the treatments
even though decreased MDA content and increased SOD activity appeared in the liver. MDA content, SOD and
CAT activities in duodenum showed a similar change pattern with that in serum, however, no significant effect
was observed by curcumin addition. Histopathology results of duodenum indicated that curcumin addition in feed
could improve the structure of intestine, which showed clear and fewer adherent villi structures. The present study
indicated that the appropriate curcumin supplementation in feed was beneficial to the health of hybrid sturgeon,
which could improve the antioxidant capacity of the fish, promote the health of liver and intestine, in the meantime,
decrease the lipid. In conclusion, according to the current study, the addition of 0.025-0.05 g/kg of curcumin was
suggested in hybrid sturgeon diets. This study could provide scientific basis for curcumin supplementation in
sturgeon feed, ultimately help the health development of sturgeon aquaculture.

Key words: hybrid sturgeon; curcumin; metabolic enzymes; antioxidation
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