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W WA B IR AR R AS [ 7 7K 15 P9 AA R 24 A2 6 (A cipenser baerii Brandt Q x A. schrenckii Brandt
MK FRNEGER . AT bR S ULPI G D7 R 2 S e e o DAy D g 07, TG il 4 g 17 7K SF 43
A H5%(D05)s 10%(D10). 15%(D15)H120%(D20) 15 R hakL . 12 B0 7K HE J9(152.83+0.67) g4 AC 6, B
Loy AN, FABAER, A ER2S M. FREAYINI2ZE . 88 REIR, FRHH AN AR 7 KX % 22 63 1 4=
KA REA B35 R0 (P<0.05). Horb, DISAH AL 4 (R H(FBW). 34 HE(WGR)AFY € 4 K% (SGR) &
Zm T D05, DI0FID204L(P<0.05), 1R Z(FE) % = T DOSHID1041(P<0.05). K& vkl o i 7 & = i 3
In, Az 6 R EL(VSD . AR EC(HSD VP AR A AR 7 2 B 2 2 BT (P<0.05). Al AN [E] g 7 2K
FXFFHIB(ADCy) s HHFL(ADC,) % M H AL 3 T0 18 2 0 (P>0.05). D10, D15FID204 /I 7 % M iH 1L
F(ADCy) 2 # 5 T D05 4(P<0.05). D15 AEE R MM TR P&, 3% 5 T DOSHDI04(P<0.05).
B Tk B W KT G N, 1 R A B AL B (SOD) . A A AL BE /1(T-AOC) A it E AL MR (MPO) 1)
T S8 L TR, A RO A Y B (GSH-Px) W& T B 3E T BR(P<0.05). thAk, FFThReIR bR 23 4 5 2 i
(ALT). 7L EG(AST) BN BE(ALP) AN FL IR i ZUBE(LDH) (1 375 14 3 [l Tapsk e IR 107 71 6 T vy A2 346 1
Fa3(P<0.05). JULPA T 0 4% FIR 1 1R o B2 A5 A o i 7 IR 5 B 52 0 35 (K 2R IE T 55(R™>0.90, P<0.05). 4545 7%

bR BR 3R 40 W, 1G4 ) I % 5 63 40y Bt oo B A IR D7 7K F 29 15%, P/E2423.54 mg/kd .

KRR 2=A0HT;, MRIITRSR; AR RMMEILE; Pk, NRIIRR R
SCEYRE: 1000-3207(2021)02-0250-09

PE IS $965.2 SCRRFRIRED: A

i S T N, 6 H, MR E .
AR R ) — P R, A KB A" R 67
W B 3, B BRI B TR AR EA S
FRo BIHAFAEKEER, EFRMEMETNE
AR R, B3 E O I S E R A
FOAA I 44 52 63 (Acipenser baerii Brandt @ x A.
schrenckii Brandt &) 7& LAPGAA R AT N BEAR(Q), it
RGNS AR R R ARAE A, 2R E
Fy i 5 5 ot A

JIE 7 A2 £ 2 1) B L g B ORI, DRI 77 i 7
(1) BRI AN Be % 15 20 8 5, b B8 PR il k)
I NN 2 W O 7 O T BSR4 iR
S e i ) DR T Y T S g v K £

ks B HA: 2019-11-27; &1 HHA: 2020-10-14

2K, BET7 S 0T 2 B M e, 29°20%—30%
B EIE47%" . BRI B R KT S g 2Kk
F 2 Tt 67 THD 52 0, n 4 i) £ SRR Bl B KR
gl g e g D 3 PR YRR T 4 2K (g AT
SR s~ T N 2 SR 3] T i N s
BN AT RE SR R I b Bk A 2 — . BT, KT
JIE 07 5 SR B F T A — e 4RiE . Zhuzs! 5%,
15%F125% =P g 17 2 & 1 1l B AR 27 1 6 (A,
gueldenstaedtii) J5 K I, 4 VaEE 1) A5 197 25 &K
25%IN, 4B WG PR A K g . T P
RIL, 2k AR 7K 9 7.88% 0T, REWI [ Polyo-
don spathula, YUK (81.38+0.14) g ISGRIA %
KA o i R AF(A. schrenckin) W [HTAARE(111.39+
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14.63) g 1)3d B R 7K~ I Ak 45k 527 Jor i v e vy it
208, 917%" e DA b S R, S (R A G )
TRRL e R DT B FE SR B AN (HE H AT, Sz 7
FIRI T 2% =2 3 3 B 7 7K1 B AH ARG o f g a2
A7 Rk A B LR R TR . 5 H A Sh A ) s
AHEE, Ml b & 38 2 7 R W R n-3 AN
Hi Wi 12 (High unsaturated fatty acid, HUFA), JLH &
TR IERR(EPA). T HRSIEER(DHA) . A
SO0 F AT B T AR B, EPAFIDHATE (g i3 63 25
KRB s AU R 4 35 f 2 (i Fe 55 07 A B %2
RS AHIE T LA i S G DT U, TG S 4 R i I
K43 R5% 10% 15%F120% 25 R Ak, 5
FUAS [F G 7 AP35 PEAR R 2% A2 63 A KPR RE L 7]
BHEAZE . P VLG 7 R 2 R ) sz e, DA
2 A B Rk} B B AR T A KR, AT
Bt b Ry 2 S 6 R TR A PR R S

1 #R5RZE

1.1 ARERSHE

AT LA oKy A G T B R, DA
NEWTIE, Bt fE IR T & B 5% 10%. 15%F1
20% 4R &5 EURL . SR SUIBAT B s 4k T2
(MY356X2A, H=E4E A1, YL.7%, H B #3.0H14.0 mm
PR AN [ A2 S B0 A k), DAY A2 S0 f 1) B B 7R
o, AR TR T-20 C -7 o 1Rl &
FCEFRAKE ER 1. R IR R & 2 WK 2.
1.2 SWaRFESMH

A SR 5 S5 A G T A e AR M K R0 1)
T AIEH K FRIE 4 (R HEAT o SR80 g% O
ITEE 1R G — BUAS PEAA R 428 65 . 7E
5 &24h)5, WA E M(152.83+0.67) gt 5256 i
(25 R /HL) Bl AL T 23 T 210 1 24 (5] A T2 B 388 41 4 T
(EA£2.0 m, (50.5 m), BEMERIBAEE, R
AT FEME 37K (09:30. 13:30F117:30), F-4E A AN
1208 . fEFEE A, KiE(20£1)C, pHN
7.5—8.0, VESELET.0 mg/LAE A7, S B IR £ &
HIKT100.0 pg/L.
1.3 HmRE

R AR J T P A 0 S 1 TR, SR
55 18 JE IR ICER 2508 . RO T R SR 4E6, A
SR FH T JEC 1) B T B B 4 A ART, e 8 1 kU
FFMED, FUE A HRE0.5hE N LIRS 7B
BEEN R, BNNREN, RAFT-20C,
DL S8 AR i . BT — &5 B TR 75 C
THTH RN TR EA. BB LRENE
WLYH AL 2 (Apparent digestibility coefficient, ADC).

=1 ARERREFRKTE(%RNTFE)
Tab. 1 Composition and nutrient levels of the experimental diets
(% air-dry basis)

J& EHngredient D05 D10 D15 D20
1§} Fish meal * 2500 2500 2500  25.00
FHiSoybean meal ° 27.00  27.00  27.00  27.00
T ¥y Wheat flour © 3379 27.69 2119 14.69
Wik Wheat gluten © 10.00 1080  12.00  13.30

TR £ Vitamin dand

mineral premix 1.90 1.90 1.90 1.90

i1 ) Fish oil * 2.30 7.60 1290  18.10
=HNHY,0; 0.01 0.01 0.01 0.01
411 Total 100.00  100.00  100.00  100.00
H FE/K FNutrient level

7K 4 Moisture 660 600 540 530
1 % [ Crude protein 4210 4230 4240  42.60
FHAE i Crude lipid 4.90 9.90 1470  20.00
K4y Ash 8.60 8.80 8.30 8.60
‘(?\fﬁfgr)“s enerey 1560 1689 1801  19.04
P/E (mg/KJ) 2698 2509 2354 2237
W TR R (g/kgHtl B ) Essential amino acid (g/kg crude protein)
Lys 56.10 5560 5530  54.90
Met 2160 2150 2150  21.60
Thr 3640 3610 3590  35.80
Arg 5400 5440 5520  55.90
Tle 3460 3490 3550 3620
Leu 63.80 6430 6550  66.50
Val 4030 4070  41.50  42.20
His 2250 2270 23.10  23.50
Phe 39.60  40.10 4090  41.70

VMR AL = B A BR A ) (R L 4 ) 4R
i PR Eh 2 5 AR A PR A R (L, oh DI AL TR A
A B AR A (L, oh AR TR R S I8 Xu %™

Note: ‘Fish meal and fish oil were supplied by Triple Nine
Fish product Co., Esbjerg, Denmark; bSoybean meal was supplied
by Yihai Kerry Investment Company Limited, Shanghai, China;
‘Wheat flour and wheat gluten were supplied by Guchan Group,
Beijing, China; ‘Vitamin and mineral premix were prepared
according to Xu, et al™”

TE12 A IR S0 45 WG, BT flifk24h.
53 AR -G BRI 4E 1 K ¥ H (Final body weight,
FBW). &8 % (Weight gain rate, WGR). #FE ALK
# (Specific growth rate, SGR) X il B} %K (Feed effi-
ciency, FE). MENFRFAGLH BEHLE3E 1, 300 mg/L
=EBUT RIS, 2 mLA)— R B 28 M B
Jik R I, SR 4 PR LRE JRON 2 mL 250 Y, 1500xg 25
O Smin 5 BUMLIE F /47 T-80°C, H THiEfbtabr
AU IE T 8 1 23 #r . SR SE LS, Z3 00 & A K
(Body length, BL). AEE . PN JIF & AT &, i 5 AT
i ¥ (Condition factor, CF). A&t (Viscerasoma-
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*2 AR IERIER 2 2 (/100 gk
Tab. 2 Fatty acid content of the experimental diets (g/100 g diet)

D05 D10 D15 D20
C14:0 0.17 0.33 0.43 0.56
C15:0 0.01 0.03 0.03 0.04
C16:0 0.98 1.80 2.45 2.90
C17:0 0.01 0.03 0.03 0.05
C18:0 0.21 0.42 0.62 0.79
YSFA' 1.38 2.61 3.56 434
C16:1 0.16 0.38 0.59 0.72
C18:1 1.19 3.02 4.84 6.35
C20:1 0.16 0.27 0.36 0.41
C24:1 0.03 0.05 0.06 0.06

YMUFA’ 1.54 3.72 5.85 7.54
C18:2n-6 1.58 2.82 3.95 4.81
C18:3n-3 0.23 0.53 0.81 1.06
C20:4n-6 0.03 0.05 0.05 0.11
C?B;,i‘f 0.27 0.52 0.78 0.89
C(zéﬁfgf 0.49 0.84 0.99 1.29
YPUFA’ 2.60 4.76 6.58 8.26
VE: ° SFA. ARG IIER; ° MUFA. S A AR DR © PUFA.
2 ARG D7 R

Note: ‘a SFA. saturated fatty acid; ° MUFA. monounsaturated
fatty acid; * PUFA. polyunsaturated fatty acids

tic index, VST 44 Lt (Hepatosomatic index, HST),
SR e ) UYL AN EAE i, 47 T7-80°C, FH T ILIAAH
gy~ ARG D7 2 B A I
14 KFESH

FITA R b 23 40 7 2 % AOAC™ i ik 4 77 125
Koy & BRI EZTRIE05C), HEASE
(N%6.25)F% F UL I € &%, AR & 2R H &= K
PIE, KAy Fr e R IKWIE(550°C) o TR AT ZE {5
() = AL ALY, 05) Fr B IR 2 25 A 1 7
EHEAT I E o AR R TR S E S R
Caballeros ik i) 75V, {8 1 22 466890 < Al
O TEAGHATIAE o
1.5 MFFEIERR

B i T AT A 3R AR, B G A
B4k B (Superoxide dismutase, SOD). S PrA L AE
73(Total antioxidant capacity, T-AOC). Z+ Bt H kit
AW (Glutathione peroxidase, GSH-Px)Fl## it
AP (Myeloperoxidase, MPO); AT ThaEfebr, B
FEY TN % & W (Alanine aminotransferase, ALT). &
T4 5 I (Aspartate aminotransferase, AST). i 14
T R B (Alkaline phosphatase, ALP)FZL & it & B
(Lactic dehydrogenase, LDH). £ +#'SOD. GSH-

PxFIT-AOCIA I £ F B 5t 2 il A= ) TREWE 92 Al 2
fit, MPOTR G & fh b T e 5 A= ) TRE A 7 4 it
ALT. AST. ALPFILDHRA & h & E % K2
HIRARSEHE. A fairi@E I HITACH 71604
A AT AGHEAT RS
1.6 TEGEMGIT S

1 B3R (WGR, %)=100x(W W)/ W,

K2 A K H (SGR, %/d)=100x(InW ~In W)/t

TRLCR(FE, %)=100x (W ~Wo)/ T kH 48 &

JESH B (CF)=100x W,/L’

WA L (VSD=100x W,/ W,

A LE(HST=100x W/ WV,

TH R Z(ADCy, %) = 100x[1-(ta ¥}
F1Y,04/ 3 HY,05)]

A BERIIH A (ADC,, %)=100x[1-(Fa A+
(Y ,O5/ZE (1 1Y ,05) < (ZE 8 R & (/40 k)
AR )]

JIE W7 26 WL AL R (ADCy, %)=100x[ 1—(Fa B i)
Y, 05/ 8 FH Y ,05) < (G0 H FPHLIE 7 /70k) i
FHARIN]

AE BRI L ZE(ADC,, %)=100<[ 1-(tak}
Y, 05/ Z8H Y ,05)x (S A (1R BE =/ 1Dkl (1)
FREE)]
A, WoNVIE(g); WK E(g); W ANWIEE(g);
W IR (g); SRS R A

25 R PR ME 1R (Mean+SE) KR, i F 4t
THEAESPSS 17.05%F B i3t AT 518 26 77 22 53 #1(One-
way ANOVA). 7 5 23 il Duncan’ sf 30 347
Z HILIR, 257 BEMEKF NP<0.05. 8T L[
VAR BZ 7R b A 5% 4 A 15 2 LA R R By R AN e e
JE 7 I & B (KA ek, S5 A S AR™>0.5,

2 %R

2.1 AEIBERAK 3T A2 B4 K FNFL AR IEFRAI SN

TEBEAFRIE I R A B S50 8 58 T Y 3L
R, KA REN100%. MK 30 LLE H, 1k
HRIS IR R AT g 7, 5 2432 63 4h 8 FBW. WGR
MSGRIIH &% %W (P<0.05). FBW. WGRAHI
SGRIH A NG Wi KT 7t v 2267 = 5 FRAR IR
HADISH B & & T HAh =41 (P<0.05). D154
ZhF 4t ) FETE VY 20 sy, HOIR 3% s T DOSAN
D102H(P<0.05). #3340 (I BLAI CFH- A 52 2|
LG B 2 & 5 (P>0.05) . VSIAHSIFE & vl i
195 7K P B T 7 S22 T R, D204 FI VSIRIHSIR. 2
FH Al =21 (P<0.05).
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®3 ANDTRENSENARBHEEK. BIFERHNE
N (FAMEATAEIR, n=3)

Tab. 3 Growth performance and morphometric parameters of
juvenile hybrid sturgeon fed experimental diets with different lipid
levels (Mean+SE, n=3)

FehrIndex D05 D10 D15 D20
KIJE 464.63+ 47541+ 564.62+  512.87+
FBW (g) 17.23° 10.69™ 13.12° 3.18°
3 H R 204.29+ 211.35+ 269.90+ 234.50+
WGR (%) 10.50° 5.63° 9.72° 3.28°
FrEfEKE 1.32+ 1.35+ 1.56+ 1.44+
SGR (%/d) 0.04" 0.02° 0.03° 0.01°
Ep S &S 66.37+ 70.35+ 87.48+ 81.39+
FE (%) 3.61° 3.58% 1.94¢ 1.59%
(SIS 48.38+ 47.66+ 48.56+ 49.66+
BL (cm) 1.09 1.31 1.24 1.38
i B 0.78+ 0.84+ 0.89+ 0.87+
CF 0.03 0.05 0.03 0.05
A L 9.97+ 10.35+ 11.69+ 13.38+
VST 0.38" 0.25° 0.63° 0.39°
RN 2.98+ 3.26+ 3.69+ 4.12+
HSI 0.19° 0.17° 0.20° 0.23¢

VE: [E— TR RS AR EAR R IR B3 2 5 (P<0.05);
T A

Note: Values in the same row with different superscripts were
significantly different (P<0.05). The same applies below

2.2 AEIBERL7K 3T 24 3L 85 4 £ BJL A 4B 53 % BT Al
BERA & = HIR N
TP AN ] i B RSP 6 2 A8 83 20y £6 LA K
g5 K AR &8I0 B3 0 (P>0.05, % 4).
It A e ek e B B = I o, AR 6 Ay UL AT
JE HH 1 A A R T R (P<0.05) . 4Tk R T
B N20%I, LRI BERE 7 & & 2 3 S T DO0S
AID104H.(P<0.05).
23 FREIBERAK I A B4 @ A REE RSN
R HIADCy. ADC, 53 I 1E76.49%—

7 4 (AR [EBE A 7K 3T 38 65 40 & BN PO 46 R Fn BT A BE A
LENZMEHEHREIR, =3)

Tab. 4 Fillet proximate compositions and hepatic fat content of
juvenile hybrid sturgeon fed experimental diets with different lipid
levels (Mean+SE, n=3)

Hoy
Composition D05 D10 D15 D20
(%)
HlPIMuscle composition
Koy 76.58+0.45 74.73+0.71 73.68+0.45 71.87+0.71
Moisture
HEA 17.5240.19 17.08+0.28 17.30+0.23 17.26+0.30
Crude
protein
i 439+£0.56" 6.50+0.83" 7.59+0.65" 9.49+0.84°
Crude fat
K4yAsh 1.11£0.01  1.1120.01  1.08+0.02  1.09+0.01

JFFHELiver composition

KL Wi 30.19+1.47" 40.95+2.32° 45.57+0.88° 46.040.90°
Crude fat

78.42%F190.99%—91.86%, H. oK 32 FalHl g i & & 1)
B F I (P>0.05, % 5). DISAADCAHIADC,TE
SHPHER K, Hd, ADCi2E & TDoS4A
(P<0.05), ADC, Y. 3% 1= T-DOSFID104H (P<0.05).

2.4 A [EIBERZK XS 23 83 M55 i AL FR BT I
BETEARRY RN

R 67, FtiAg valkl A IR 7 & B3 i, 2858
i3 418 1135 ' SOD . T-AOCHIMPO/KF & 3 T+ &
(P<0.05). Hr, D20ZHSODIK T & % i T HoAth
=2 (P<0.05); D2041 IMPOK - & 3 = T-DOS Al
DI04 (P<0.05), H 5DIS4 ML, ZRAEE
(P>0.05). IfiiEGSH-Px/K-V- B & Tl kLR W7 & 2 1
Th e i 2% P, HD154HGSH-Px & Z K T DOSAN
D104 (P<0.05), i -5 D204 2 7 A4 .3 (P>0.05)

B 5 TR R R 2 5 (R 3G n, A8 63 4 £ 1 37
ALT. AST. ALPFILDHFI & £k 2 &3/ (P<
0.05). HHD20ZH %2634 K ALT. AST. ALP
R 5 AR RERGRK X 243 65 40 8 TV L R AE N (R
PEHFRORIR, n=3)

Tab. 5 ADC of dry matter, protein, fat and energy of juvenile

hybrid sturgeon fed experimental diets with different lipid levels
(Mean=£SE, n=3)
A
#ADC D05 D10 D15 D20
(%)
ADCy  76.93+1.38 76.49+0.88 77.59+0.45 78.42+0.15
ADC,  91.86£0.75 90.99+0.24 91.51+0.21 91.64+0.21
ADC;  89.13+1.21" 93.63£0.24° 94.17+1.01° 92.75+0.35"
ADC, 81.57+1.16" 82.20+0.69" 84.88+0.35° 83.46+0.27"

6 AR ERER S S R EME RIS LIERMATAE
ThRERIS M (EIELAREIR, n=3)

Tab. 6 Serum antioxidant parameters and liver functions of
juvenile hybrid sturgeon fed experimental diets with different lipid
levels (Mean+SE, n=3)

FEhrIndex D05 D10 D15 D20
LA LT PR Antioxidant parameters
7047+ 7693 7988+ 9691+
SOD (U/mL) g 271" 328" 475"
T-AOC 8.76+ 9245 9,30+ 9.41:
(U/mL) 032" 0.08" 0.04 0.01
GSH-Px 86671 86588+ 75221+ 71520+
(U/mL) 35.12 21.63 4066 3668
35474 36.694 4205+  46.23+
MPO (UL) 272" 220° 3.03% 1.23°
TR Ih BELiver function
23888+ 25214+ 25633+  326.13+
AST (UL) 1910° 3758 46.14°  2481°
305+ 5.5+ 538+ 5,57+
ALT (UL) 0.75" 037" 0.63" 0.20°
6671+ 7663+ 8188+  113.67+
ALP (UL) 439" 8.90" 547" 15.05°
655204 75020+ 76843+ 81038+
LDH(UL) 791" 6056  43.04™ 3080’
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MLDHE & B E & TR & & A5%1D05S 4 (P<
0.05, % 6).
2.5 A EBERKEXT A3 e 40 Al A RERRER & 2
FppA
B 70] W, B G W REAR 7 7K~ T e, R AL i
it LA R LR TS 10T BR (S MUUF A )« BN YRR i o7
2 (CMUFA) I Z AN AIE DT R (CPUFA) K & &
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Tab. 7 Fatty acid content in fillets of juvenile hybrid sturgeon fed

experimental diets with different lipid levels (g/100 g fillet, Meant
SE, n=3)

7 B Fatty

acid
C14:0  0.07+0.01° 0.12+£0.02° 0.13+0.01° 0.18+0.02°
C15:0  0.012+0.00° 0.013+0.00" 0.0130.00"™ 0.018+0.00"
C16:0  0.84+0.10" 1.11£0.14° 1.17#0.11° 1.310.10"
C17:0  0.012+0.00° 0.014+0.00" 0.016+0.00" 0.018+0.00"
C18:0  0.15£0.01° 0.19+0.02° 0.21+0.01% 0.24+0.02°
YSFA  1.09£0.13" 1.45+0.18" 1.54%0.14° 1.77+0.13°
Cl6:1  0.1240.02° 0.19+0.03° 0.23+0.02° 0.30+0.03°
CI8:1n9  1.26+0.17° 2.03+0.30° 2.35+£0.24% 2.77+0.23°
C20:1  0.08+0.01° 0.12+£0.02° 0.14+0.01% 0.16+0.01°
C24:1  0.012+0.00 0.011£0.00 0.013+0.00 0.012:£0.00
1.46+0.20° 2.34+034° 2.73+0.28% 3.24+027°

D05 D10 D15 D20

YMUFA

C18:2n6  0.8540.11° 1.35+0.18" 1.60+0.14% 1.94+0.14°
C20:2n3  0.04+0.01° 0.06£0.01" 0.08£0.01° 0.15+0.01°
C18:3n3  0.09£0.01° 0.19£0.03° 0.25+0.03" 0.35+0.03°

C20:4n6 0.046£0.00" 0.049+0.00" 0.053+0.00" 0.057£0.00"

C(zé)fji‘)ﬁ 0.10£0.01°  0.17£0.02° 0.23+0.02° 0.3120.02°
(2%2}:&‘)3 0304004  0.44+0.05° 0.50£0.03° 0.64+0.04°
TPUFA  1.44+0.18" 226:029° 2.71£022° 3.45+025°

=8 AAFiARFEEmER SRR
Tab. 8 Correlation coefficients (RZ) and P values of fatty acid
concentrations in fillets vs. dietary fatty acid concentrations

ngiﬁfﬁ d 2% 1% 5] )5 /7 2 Liner regression R P
C14:0  Fillet C14:0=0.03+0.28xdietary C14:0 0.96 <0.05
C16:0  Fillet C16:0=0.68+0.24xdietary C16:0 0.96 <0.05
C18:0  Fillet C18:0=0.11+0.17xdietary C18:0 0.99 <0.05
>SFA  Fillet })SFA=0.80+0.20xdietary > SFA 0.97 <0.05

Fillet C16:1=0.0714+0.28 xdietary

Cl16:1 Cl6:1 0.97 <0.05
. Fillet C18:1n9¢=0.67+0.33 xdietary
C18:1n9¢c C1%: 1n9% 0.97 <0.05

C20:1  Fillet C20:1=0.04+0.27xdietary C20:1 0.99 <0.05
Fillet Y MUFA=0.64+0.36xdietary

>MUFA TMUFA 0.98 <0.05
. Fillet C18:2n6¢=0.50+0.30xdietary
C18:2n6¢c C18:2n6c 0.99 <0.05

C20:2  Fillet C20:2=0.04+0.48xdietary C20:2 0.99 <0.05
Fillet C18:3n3=0.01+0.30xdietary

C18:3n3 C18:3n3 0.99 <0.05
C20:4n6 léizll()e:t4i20i4n620.05+0.10Xdietary 093 <005
C(ZEOP?;)Q lélzllg:ts?éo 5n3=0.03+0.36xdietary 096 <005
(:(]2sz%3 lélzllzet6i232 :6n3=0.14+0.40xdietary 100 <005
TPUFA Fillet Y PUFA=0.29+0.36xdietary 099 <0.05
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EFFECTS OF DIETARY LIPID LEVELS ON GROWTH PERFORMANCE, FEED
DIGESTIBILITY, ANTIOXIDANT STATUS AND FILLET FATTY ACID
COMPOSITIONS OF JUVENILE HYBRID STURGEON

XING Wei', YU Huan-Huan', YU Feng-Xiang’, LIU Yang’, LI Tie-Liang', MA Zhi-Hong', JIANG Na' and LUO Lin'
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Abstract: To investigate the effects of dietary different lipid levels on the growth performance, feed digestibility, anti-
oxidant status, and fillet fatty acid compositions of juvenile hybrid sturgeon (Acipenser baerii Brandt @ x A. schrenckii
Brandt &), four isonitrogenous (42% crude protein) experimental diets were formulated with various lipid levels at 5%
(D05), 10% (D10), 15% (D15) and 20% (D20), respectively. Hybrid sturgeon with an initial body weight of
(152.83+0.67) g were randomly divided into 4 groups with 3 replicates in each group and 25 fish per replicate for a 12-
week trial. The results showed that dietary different lipid levels had significant effect on the growth performance of ju-
venile hybrid sturgeon. Among them, final body weight (FBW), weight gain rate (WGR) and specific growth rate (SGR)
in D15 group were significantly higher than those in D05, D10 and D20 groups (P<0.05). Feed efficiency (FE) in D15
group was significantly higher than that in D05 and D10 groups (P<0.05). With the enhanced dietary lipid level, vis-
cerasomatic index (V'SI), hepatosomatic index (HS]) and crude fat in fillet and liver increased significantly (P<0.05).
Dietary different lipid levels had no significant effects on the apparent digestibility of dry matter (ADC,) and protein
(ADC,) (P>0.05). The apparent digestibility of fat (ADCy) in D10, D15 and D20 groups was significantly higher than
that in the D05 group (P<0.05). The highest apparent digestibility of energy (ADC,) was in D15 group, which was sig-
nificantly higher than that in D05 and D10 groups (P<0.05). When the dietary lipid level increased from 5% to 20%, the
activities of total antioxidant capacity (T-AOC), superoxide dismutase (SOD) and myeloperoxidase (MPO) were boos-
ted (P<0.05) while glutathione peroxidase (GSH-Px) activity reduced significantly (£<0.05) in serum of juvenile hy-
brid sturgeon. The activities of the four liver function indicators, alanine aminotransferase (ALT), aspartate aminotrans-
ferase (AST), alkaline phosphatase (ALP) and lactic dehydrogenase (LDH), also showed an increasing trend (P<0.05).
There was a significant positive linear correlation between the content of fillet fatty acids and the fatty acid content in
the diets (R2>0.90, P<0.05). These results revealed that the optimal lipid level in the diet of juvenile hybrid sturgeon
was 15%, and P/E was 23.54 mg/kJ.
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