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SSHARAIMANENESE K. BRARK
MEHRERR T

woH, GEY, BEEK, BRHEE, KA,
Z %, ® m', EE%E, Z A"
(. R RS RHE %0, RKAERBFSAMHRK TR EWE LML=, K 400715;
2. bRV R St = Fe, bl 1008755
AN HAERART, MW HH  610041;
4. P T AN YRR ST A R L, BETE IR 723000)

WE: AR EdEEAK. FARBHEMAMINGEY BE, UWE AR £
w4 BAR A0 BB). 50, 100, 150, 200. 300742400 mg/kg L EZ, Mo 4] & 74 % 4. % s
B, BARBRANEE, FNEEARWEETE N (15.00£0.15) gy E 258, 5*
7S6de BRI, R n100~150 mg/kg LS T 3 42 @ B & 4R 3 (FBW). 3
# R (WGR). 45 & £ K F (SGR) K47 # 2 % (FE); K& K LEE A fmACF o B 7+, 2 & fg
i~ REJE B An flg B U AR B FH B e, #£50~300mg/kg S MAFERFZR, HHA
# 100 mg/kgik B x K1E o LA Mg 5 W 2 4 T P& JF 42 T A€, 2100 mg/kgik 3| & /ME,
100~400 mg/kg = 7 F L % ; fJi i e ¢ % 2 E B (TC). H ik = B (TG). KE E/R&E
HAEEE(LDL-C). % EZ &k aEEEBMHDL-O)¢ Xk X E/REE R o EEHE
(HDL-C/LDL-C)¥ 2 A E e th#a %, RLDL-CE& A =27 F &, Hpfimd e
100~150 mg/kgk 3| 5 A 18 ; ¥ A AILES 6 2 35 39 58 T J0E Fo 0L A o 19 16 Bt % % B8 (CPT-D)An
LB B AR B (ACO)B 7 M. 5 3t B 4148 th, 100 mg/kgfif fiE CPT-14y 3 18 b ] 1% T
ACCHy 3 g th i, AL/ AR ;% LB Aok F 0% 100~150 mg/kg bt , i ik o L A o 42
A B B (SOD)y VE M B E AR, W B (MDA)E & R ¢ &/ 4 & B (ALT). &
HHABMASH R ER K. ARXEXN, TAARSRETNNERLELAN £ K.
AR TR RE S f, (REEIRA AL, kR R BR M A K G o R, E e & o T IE Y
fes MMM, EaesdRm ALK WA G UFEFISGRA & AL 48 47, # f 52
J A B LS 3 HUS fm & 90.3~96.4 mg/kg
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Wi, JBTBIE4EA RIEY BT, T 18504 Scherer RN LR 2 X2 SR, T 1E i ok
WA O LA U RN, BR A, LB L H 5K AR . BN A XTI 68 (On-
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(Pagrosomus major) " WIHF5E LB, WLEEAE N5 57
ARG, BA MRS AIEARK . P m AR R
Kot B B A A5 2 n AR R . (HUITERY
W52 K 22 2 78 2l A 5l 2l A0 4R R A% 2 il L SR 4R
TE XS T LR Y 5 oK &, T A OC SE DR
JLTEE B 3 B S e 0 5 DUASL D G 1 bl A B
(Epinephelus coioides)" J5 T ) 38 .

W ff1 (Ctenopharyngodon idella), J& T H#IE H
(Cypriniformes). ##7%}(Cyprinidae). ¥ /& (Cteno-
pharyngodon), =3 ENR/KFFIE M EE A, H
FRd . mET R EY R RE . 24,
MEA SCAREPIBE T da T, RE A0 40 0 X T LR Y
RN 166~214 mg/kg. SR, H TZBESE bR
FH 2 sl AL AR M, 0 2z 0 6F AF R 9 e LS
B4 W2 WAL 19 A7 AE S B 0 1, R SRR L
B R B AR MR . 2T, AR
FHEC A 786 BE 1, 4R 52 AR} o UL X e f
A R B AP A AL PLRE RS2 e, Sl R
SIEFH ) Ak v LT 9 35 RS 0 i B R SRR
HIEAK

R R SRS RES

1.1 SEIe# R

R FAE R R, AR RS, 3K
KRR R 5 2 m P & R, AR S AR S B i
TR TC ) A e ) o S I RDREBE T B SR KT L
Flo TEHEAREC T h o hno, 50, 100, 150,
200, 300 1400 mg/kgWLEE7A /K-, 2 £ i
S, T TR AR R CRL AR 1130.78%) 55 A CRELIE i
6.04%) 1Y 55 5 1Ak, I 43 il 4 4 DO D50,
D100, D150, D200, D300F1D400, 1k} 5k
40 H I, HIRAMLIRS, BRG] E4£2.0 mm
AUBURLRDEL, KT, USRS e E 1, —20 °C
PRAF#

1.2 N ERIAFETR

STt H KT R Yy, gk
3%MEERFRIHES, BF TENBRHEIE R
A4 (R=0.42 m, H=0.55m), L\ILALGERDI{L
208, IESNSCHR T, Phk ks ot | BURS HE5T
P E 2 (15.00+0.15) gl B 07002, BENLGT % T
TN, BHANERE, BOEEMFR25)RE
o, B H 3 (8:30, 12:30117:00), H#%

F1 EMAEARNRAREZEFBRSRTEA
Tab. 1 Formulation and nutrient composition of

the experimental basal diets (air-dry basis) %

WiH items & content

JREL  ingredients

T soybean meal 30
FH1  cottonseed meal 12
SEAf rapeseed meal 21.5
M4} wheat flour 13.5
KW rice bran 15
Tl soybean oil 3.5
FER  lysine 0.2
H% M  methionine 0.05
R — 445 Ca(H,POy), 2.5
TiEEl  premix 1
B85  mold inhibitor 0.05
PrEALF  antioxidant 0.05
#it total 100

B nutrient composition

HMEE  crude protein 30.78
HUARWG  crude lipid 6.04
K4y crude ash 9.11
TEFRTE(SZ)  phytic acid (actual measurement) 0.54

I BUREONE T w4 i R A: ££120.0 mg: #75.0 mg; %
50.0 mg; 4§20.0 mg; 1.2 mg; #90.6 mg; 4452.0 mg; 4EARA
3000.0 IU; Z4E4ED 2 000.0 TU; 4E4FKE 100.0 mg; 44 RKK,
10.0 mg; 44 %B, 10.0 mg; 442 #B, 15.0 mg; MAFZ100.0 mg; 4
HFEBg 15.0 mg; ZFRE550.0 mg; HEZ6.0 mg; 4EAE KB, 0.03 mg;
HVFE1.0mg: 4E4ZC 200.0 mg

Notes: Premix provided per kg of diet: Fe 120.0 mg; Cu 5.0 mg; Zn
50.0 mg; Mn 20.0 mg; I 1.2 mg; Se 0.6 mg; Co 2.0 mg; vitamin A
3 000.0 IU; vitamin D 2 000.0 IU; vitamin E 100.0 mg; vitaminKj
10.0 mg; vitamin B; 10.0 mg; vitamin B, 15.0 mg; niacin 100.0 mg;
vitamin B4 15.0 mg; calcium pantothenate 50.0 mg; folic acid 6.0 mg;
vitamin By, 0.03 mg; biotin 1.0 mg; vitamin C 200.0 mg

N8 M R R B 19 3%~5% ,  BEBR 14K M3 5 2 56 £
%) 3 T A L R — AR R, IR R R 8
IR, HEoK LR, KEABESARK, K
I%22~28 °C, Hf#%E>6.0mg/L, pH 6.5~7.0, &R
FE<0.10 mg/L, W fiff iR %(<0.10 mg/L.

13 HmX&E. fl&

FRIHERAE WG, LRAaYLk24 h, 4k
B16 BRI ¥ 2] i Fiff, £ MS-2220K )5
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Wi, R AR E . K, 42T &M
BRARME, BLRE IR, R EEAE
AZEDTARELAE Y, ZJ54 500 r/minf.0> 10 min
il £ M3 55 A-80 °CUKM . KA TF6RET
UKL, HE R R s, uE AR T ORRR
g, [A BB DL B AL, A 4R
AW, BJE530E T80 °CUKFi -7 48
B DU /T, BUES A ENE . BiE AL, %
12 9(g/mLyfin AAEBRER K, G A R 43 AR
S1IR (A1 R AE VORI TR T), TR S
L>(4 °C, 4 000 r/min, 10 min), HX 3% & il 15 4
W, UEAET-80 °CYKARTF .

L4 $RIRIE

4 K B ARAGAT 09 M & I BH 2 1 45 R
JG, #FE24h, MEFIFRE A, IR DR R
BT E R (WGR) . A K (SGR). 1H
BESCR(FE), HHREALT .

14 & K (weight gain rate, WGR, %) =(W,—~W,)/
W, x100;

Hi € 4 K (specific growth rate, SGR,
%/d)y=(InW~1nW,)/1x100;

T B3R (feed efficiency, FE, g/g)=(W~W,)/F
X, wohRIRIA R & (g); W WA RIKT &
(2); tHFIHRE(); FHRHEEHEE E().

A E e o AR R g 5 T AR %
(fat deposition rate, FDR, %)=100x(WxCN~W,xCO;)/
(FXCF))

Krh, CNHAKRAMARIE N & 7 (%); CO MY
(R BE W5 3 2 (%) s CF R iRk 105 % 1 (%) -

4 & Fu 40 LR RE By A M T LG &

T H R R R IR AR I 2 vk

A 3 Fo 40 40 & 4K H A 69 M Hom = R
(TG). BJHFEEL(TC). 4 W 2 M (ALT) A5
0z S Wt (AST) A5 17 2R FH I 1153 i R ok A ) e 4y A1
BRAEHAF &, T H 37702084 [ 34 AL 43 B4
I B AR AR A IH [ BE(HDL-C) FIMIG 2%
Jig 5 1 IR [ B (LDL-C) & ft i 2 >R FH S0 ) 15 4%
2, WA T st @ E Y TR R, B
JIg 107 B (Lipase) . IR Bl 15k 4% % 6 (CPT-1) . £k
Wi AR LEF(ACC), WA LY E LEF(SOD). N
T (MDA) I AL S (CAT) S 12k HI W14
— 20 e U TR IR B % W B 55 (ELISA) I 72, 3
R & A kA A B A
1.5 HiEAIE

S K 44 R I SPSS 22. 0% 4 k47 )5 22 1k
A6 56 M1EA PR 2R U7 22 3 BT (One-Way ANOVA), [
i H Duncan [X £ 5 Ho 0 B 4 7] 22 5% I 3 PR A
JE, BEKFH0.05, IS5 F LIV B {E bR 1fE
2 (mean+SD)FE R, SR T LAY [l 5 53 B K 3F
A ARD A r LSS BT K

2 4R
2.1 AmAlENESEEKMEEMERSELR

A

Wil 5 ) R LB S K SF 3 m, FBW L
WGR . SGRFIFE & T = J5 Ik 1 228 fk ot
H, FEDI00FI D150 I # DOLH A7 AE o 5 2 7
(P<0.05), H:#, FBW. WGR. SGRHMIFE¥1E
D100ZH 5 B i KAE , 73 5 DOZH 42 = 1 28.03%
36.87%. 20.30%H115.63%, i 4> 4% 4[] ) 25 5
AN (P>0.05) (£2).

R2 ORMANEERS E & 4 KM RE R AR L BV RZ 0

Tab.2 Effect of inositol on growth performance and feed conversion of C. idella

HiH Tkl diets

items DO D350 D100 D150 D200 D300 D400
VIthE/g IBW 14.86+0.14 15.19+0.28 15.00+0.44 14.97+0.22 15.18+0.25 15.02+0.55 14.87+0.11
%K H/g FBW 46.24+3.47° 51.12+1.24"  59.20+1.57°  57.00£1.57  53.27+£5.90™  49.2+1.73" 47.83£2.78"
WHEK/% WGR 212.09425.4°  2403+7.64°  290.29+1.09°  277.53+1.27%  247.02+34.6™ 225.7+13.5°  222.77+20.0°
FrE A K #/(%/d) SGR 2.02:+0.14° 2.19+0.04® 2.43+0.01° 2.37+0.01° 2.22+0.18" 2.11+0.08 2.09+0.11°
1AklE  FE 0.64+0.02° 0.69+0.01® 0.74%0.01° 0.72+0.03" 0.69+0.01° 0.68+0.01" 0.67+0.07®

e FATHER R b T BB R BERR ZE R A B3 (P>0.05), RFRNEFERIRZE R B (P<0.05). FIH
Notes: in the same row, values with no or the same letter superscripts mean no significant difference (P>0.05), while different small letter superscripts
mean significant difference (P<0.05). The same below
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F T LA S FE(Y,). SGR(Y,)F LA
WK (X)ZH KR, EDO~D1004 Fl
D100~D4004 Z [H] 43 5] & 37 LA 44> 8] )5 J5 72
Y,=0.000 9X+0.642 8(R*=0.989 2). ¥,;=—0.000 2
X+0.742 1(R*=0.825 2)F1Y,=0.004X+2.016 7(R’=
0.986 8). Y,=—0.001 2X+2.518(R>=0.887 9), %44t
TH 43 A A5 21 52 fa)RE o JILEE 7 m K F 2 90.3~
96.4 mg/kgh, AR AR AT 5 09 A K M fg
(El1. E2),

0.90 ¥,=0.000 9X+0.642 8

070 | e % I
060 Yo !
% 050 ! ¥,=0.000 2X+0.742 1
Ry ¥ i R=0.8252
™ 0.40 '
= i
=030 i

0.20 box,,=90.3

0.10 :

/

0 100 200 300 400 500
FRDEHILEEA I 7K ~F/(mg/kg)

dietary inositol addition levels

0.00

1 RN ES 3 5 & A R R R B 20
Fig. 1 Effect of inositol on feed efficiency of C. idella

22 AMAEENE&RERSEMABMHITRAE
apA

B & ) Rt UL i K S 1 36 L 4 fa g
5 . I g 0 B i T 0 AR S 1 B e T ) R 1
e, TED1004H ik B e KAH , 435l DO 1
17.05% . 28.02%7H132.62%, H&FEHRIED50~
D3004H ¥ 5 DO4L 77 15 it & 22 5 (P<0.05). LA
JIg 17 D0 32 7 B S s T AR E , FED15041 3k 3 B
/ME (P<0.05), B DO MK 1730.92%, Ifi
D100~D4002H 2% 5+ AN . 35 (P>0.05) (#3)

3.0 Y,=0.004X+2.016 7

R*0.986 8

2.5 e
:S 2.0 f’" | 4 Sl
Mo ! Y,=—0.001 2X+2.518
%O 15 : R>0.887 9
nils '
1.0 '
i :

0.5 : XmaX=96.40

0 '

0 100 200 300 400 500
TRPEHILEE R 7K ~F/(mg/kg)
dietary inositol addition levels
2 RIMANERRT E & 5 EE KRS

Fig. 2 Effect of inositol on
SGR of C. idella

2.3 ARINANEE X E & R7 & BS A B A0 I 3% AS TR
K5 FR B £ 0

Bt o A JUL IS T K P B 35, i 3 AR D
fifg #1 1. %% P TG, TC. LDL-C., HDL-C., HDL-
C/LDL-C¥J ST I M i ka 34, Hoeb i s il 76
. HDL-C & FIHDL-C/LDL-CYED100H iA 3| ¢
KAH(P<0.05), TMiTGHTCH & M7ED1504 ik 5|
% K{H(P<0.05), LDL-CERAERKMANMERAR
% (P>0.05), 7ED100ZH, 17 g 107 Bt % 11 B DOZH
D400ZH 43 5340 T 134.55%F1122.15%; HDL-CH
HEDOA M D400 7 B3 T 70.59% F
61.93%; HDL-C/LDL-CW|4: D0 FI1D400H ¥4 3
T T 49.02%., D1502H TG 7 1 4 DOZH FID4004H 43
BN T 17.09%F120.60% ; TCH 2 # DO
DA00ZH 3 48 I T 17.14%F113.65%(F 4)

2.4 RMNANEE XS E & B BB & B AN ) R AV S0

Wit 2 LR L 0 7K S R 356, 0 AL
W HCPT-1. ACCIHGFMEY BTG, HW

®3 OAMANEENE&ERSEMEHTRENINEE)

Tab. 3 Effect of inositol on lipid content and whole-body deposition rate of C. idella (fresh weight) %
WA kL diets
items DO D50 D100 D150 D200 D300 D400
&gl CL 6.51£0.17* 7.42+0.14" 7.62+0.17° 7.50+0.07™ 7.47£0.17™ 7.62+0.19° 7.32+0.19™
FERERE;  LCL 6.96+0.23° 8.52+0.38 8.91+0.60° 8.57+2.28% 8.36+0.21° 7.67+0.71° 6.87+1.08"
LPIfE;  MCL 1.52+0.09" 1.37+0.08" 1.05+0.06° 1.05+0.03" 1.14+0.05° 1.10£0.16" 1.07+0.10°
JEWIpTRZ LRR 81.98+2.73° 100.62+2.28°  108.72+1.37°  108.39£0.78°  102.05+2.72°  103.16£0.93"  101.05+3.16°
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4 RINANEE XY B & B A G BE 0 10 5% A BR X He AR A 2 I

Tab. 4 Effect of inositol on intestinal lipase and plasma lipid metabolism function indexes of C. idella

ARl diets

TiH

items DO D50 D100 D150 D200 D300 D400
He Wi l§/(U/mg prot) lipase 4.66+0.42"  6.05£1.69" 10.93+1.15°  6.44+1.16° 4.80+0.17° 4.66+0.77°  4.92+0.23"
Hih =F8/(mmol/L) TG 2.75£0.02°  2.92+0.05° 2.98+0.04°  3.22+0.02° 3.02+0.04°  2.69+0.02°  2.67+0.03*
S B EE/(mmol/L)  TC 455+0.08°  4.83+0.08°  5.06£0.07°  533+0.08° 5.1240.05°  5.05£0.09°  4.69+0.05°
1% B i 25 (1 I [ 8%/ (mmol/L) - LDL-C 1.87+0.09  1.90+0.12  2.01%0.19 2.19+0.16  1.93+0.12  2.06£0.26  1.98+0.30
1% i i 8% A IE [ B /(mmol/L) - HDL-C 1.87+0.02"  2.43+0.40" 3.19+0.67°  2.47+0.36" 2.28+0.12° 2.22+0.08" 1.97+0.18"
R MR IR G HEEE HDL-C/LDL-C  1.0240.03°  1.06£0.03*  1.52£0.35"  1.12+£0.12* 1.17£0.01°  1.06+0.13*  1.02+0.17*
ol e T35 P A UL 8 0 4L 2 (35 1 T DO4L(P<0.05) BRI EE, 2 BI7ED15S04 FID1004H

(#5). HFREH, D50~D300%H i) ACCH DO i1 44
W = T CPT-IRY 34 i, H ZED100~D2004H fY 14 i
EE¥ER, HphERKEaEREMDIOY,
CPT-1i% M DO 34 AN T 36.02%, 1 ACCH 3%
T 69.05%(1813), FHID100ZH 4 JIF I Jg 105 R &
S 23 1 R B T MR R R 4 R
miALA F, D50~D4004H i ACCHE DOZH 1) 34 i 1%
T CPT-1f 4 iiF ,  H 7ED100~D400ZH f1%) 4% i 2 {8
R, Hi A KMERERAEMDIO04 , CPT-IiG
P DO HE I T 91.00%, 1 ACCTE AL N T
45.72%(E4), FUADI100ZH i LA A i AR 43 it
TR P R R R R T R R T AR

2.5 RMAEEX E &I R iR iR BRI E
AL BERY R i

B 2 TR LS I KCSE B34, i 2% ALT
FIASTIE M 2 e G FH#a s, 43 5I7ED 15041 Al
D100ZH [ 3| f /IME (P<0.05), ¥ DOZH 43 B A% T
54.05%7%140.34%. TEJFAEFIALA S, MDAS &

ik B F AR (P<0.05), B D04 7 Bl A% T
55.77%M123.31%; SOD{ 1 W] ¥ 5 5 7t Ji5 B Y
B, 3 HIAED1004H MID 1504 ik 3 % & {8 (P<
0.05), DO NN T 34.03%H129.52%; Tk
CATIG PR 2 2Pk A #a #5(P<0.05), HAEALIA
TG 35 25 - (P>0.05)(3%6).

3 iR
3.0 PEER B A KRR AR (L E

124, E AN T LR X 0 28 (9 52w 2
TR 25T, (B R 2 B 5T R T 4l Ak )
LR TR 0 28 06 L e 1) 5 SR B, TR S HH D
r JUL B S S S A AR U e D e 7R R e
& 4k £ (Oreochromis nilotics3* 0. aureus)™ . K
PH ¥k (Salmo salar)!'”'. T F(Paralichthys oli-
vaceus)!" " 5% 41 i (Oplegnathus fasciatus)"™ I f/) it
SRR, 38 BN N WL £ 25 A9 AR R R R Y
AL BA W AR, HUBETR K K43

x5 RMAEXNES RS KNS BRSE
Tab.5 Effect of inositol on synthesis and decomposition of fatty acid of C. idella

ARl diets

mH

items DO D50 D100 D150 D200 D300 D400
HFIE liver
LBAHEEARILES/(U/mL) ACC  42.45+£2.05°  57.11+1.63°  71.76£0.73%  71.24+1.43°  69.77+1.93"  53.16£0.73°  50.35+0.62°

RIBE IR I 45 # BF/(U/mL) - CPT-1  357.8249.08"
WA muscle
ZBEAHEEARALES/(U/mL) ACC  35.19£0.93"  46.31+2.29"

PRI AR % 2 /§/(U/mL)  CPT-1

51.28+1.51°

269.22+12.30° 372.59+28.29" 514.22+8.78° 516.57+4.99° 518.92+18.05' 514.22+6.04"

404.23+6.68"  486.70+20.17° 455.82+16.48" 435.01+14.14% 430.38+14.60° 427.63+14.10™

57.66+1.52°  58.07+1.49° 55.79+1.25¢ 46.31+2.29°

439.71+18.46°
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80 | OCPT-I
70 | mACC

60
50
40
30
20
10

B L1/ %
growth ratio

DO D50 D100 D150 D200 D300 D400

Hl
groups

B3 RFFAECPT-IMACCSE IR IELL 2
0 B A5 =4k R 2H %o R 4 )/% B 4 < 100, R[]
Fig.3 Comparison of growth rate of CPT-I and
ACC activities in liver

growth ratio=(treatment group—control group)/control groupx

100, the same below

W14400. 300, 800~1 200F1100 mg/kg, #ATM,
/DR fa 2 G YN BB &5 (Dicentracrchus labrax)' |
BE 55 X R i (Ictalurus punctatus)!™ X K BH 4 (Mor-
one chrusops x M. saxatilis)'" 3¢ 5ENEH o H & & 1,
JULTE SR 2 AR BRAG OK, DRI AS 75 22 78 ) v
whne "I, MEEAFEMAR, HASE R
WLEE e I AEAE 25 5, X T LB 09 75 oK &
Bl Z A [] 1Y

AR SEE A AR, R g A
S FTRE & 0 — 2 i A LB, T A K 3E LAY

100 | OCPT-I
90 | WACC r

S L 151,/ %
growth ratio

DO D50 D100 D150 D200 D300 D400
A5

groups
Bl 4 ALAICPT-IFACCSE SRR LL 52
Fig. 4 Comparison of growth rate of CPT-I and

ACC activities in muscle

WLEE 5 3K 7K 7 K 166~214 mg/kg(CK 2lifb ik, 4%
FgE T, 458 FHEDRE R WLEE S N 24 100~150 mg/
kel , REHE W ME A4 K. DAFERI
SGRAZLR 8 R, W PrBiml w3507, 15
A0 SRR P LR ) 530 VS 24 90.3~96.4 mg/
kg, IRTFCAREVRVFFELE R . X ] BB B Oy Jk
BHEC 77 R FH T SLH L AR SR BOROBE S5 4
Yk IEORE, AR T PR R K IR F T 0.54%,
T 1 28 6 F AR R 8% v 09 LB AT e AF 76 58 4 A
FH A 5 30 45 B AT A WF T 45 R AR . I
G, % IR ZH R AE ) 35 a0 AR R O R B a4k 3R
R B A% R R A B A LI B = R,
KB T B g 5 (05 BURE 1 81, 6 AT RE i T 2

R 6 RMANEZY B & A hREIE AR FE LR S AL RERI R

Tab. 6 Effect of inositol on liver function indexes and tissue antioxidant activity of C. idella

ikl diets

mH

items DO D50 D100 D150 D200 D300 D400
3% plasma
BHHEEEY(UL) ALT 3.704£0.42°  2.40+0.28*  1.90£0.21"  1.70+0.26" 2204021 2.30+£0.29"  2.80+0.30°
B HEEEEE/(U/L)  AST 17.6£0.65°  14.2+0.94° 10.5£0.12°  13.5+1.19° 13.1+1.85° 20.1+0.86° 27.4+1.00°
FFHE  liver
74 —8/(nmol/mg prot) MDA 15.87+2.81°  11.70£1.30°  9.68+1.51°  7.02+0.45" 7.96+1.53" 8.36+1.74"  9.18+2.58®

AL E/(U/mg prot)  SOD  253.11422.9° 307.32+41.8"

it E AL A BH/(U/mg prot) CAT 12.214£0.54*  12.90+1.19°
WA muscle
A [ /(nmol/mg prot) MDA 3.26£0.19°  3.31x0.21°

AL E/(U/mg prot)y  SOD  237.73+15.0° 275.6+32.1"

i EACER/ (U/mg prot)  CAT 0.52+0.04 0.54+0.02

339.24+44.8° 291.77+37.4% 272.89+48.5™ 265.09+39.7% 153.30+17.1°

13.51+0.88"  13.91+1.08"  15.44+1.06°  17.70+1.14°  20.81+1.69*
2.50+0.08" 2.93+0.05° 2.87+0.26° 2.73+0.20™ 2.90+0.19"
305.8+11.4°  307.9+6.61°  263.1£10.3"  254.5+5.12°  279.4+£25.3™
0.53+0.03 0.53+0.03 0.56+0.02 0.55+0.03 0.51+0.02
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Bilt FiC 7 0 2 1 £ 0 LB Y AR A R OR
e R, HERRBLFRE, shPrEK
ARSI G W R R, AL 4%
F, D400 () SGRAIFER: 1 B I8 I 4 454 —
SRR E T R, (B 50 B4l A O e B 2
5, ULHH400 mg/kg ) AILEEES I K - A 2 38 4
TAAILEE 1) - iy AN il £ 28 i A

3.2 RNEEXTE & BE BRI R iE

WUBEAE R RNV C e i A Y, REE S
SR NLRE R 2E B, i =B ILEE(IP3) (5 5
3 % T L PN Ca® W B 14 98 9 2 T 8 45 AL A4 P 2 21
AN B AR . O TR/ A BE ST N,
TIP3 BTG I, M Ca™ MR BT, IR U R
Mt (HSL , 2 T il = 1 00 H il — 1 /K A 1 oy e
P ) mRNAR R B Z 2, IR =&
1, R Z W AU 2R A R AR 8 (Lateolabrax ja-
ponicus)"’' . X (Hucho taimen)®" . W5 fi
S A AR
(Carassius auratus gibelio)* . K& ffi(Larimichthys
crocea)'” . BRIE RS (Trachinotus ovatus)™' 7 3k &
(Megalobrama amblycephala)™ . ZZ 11 (Rachy-
centron canadum)™ | BLJE T AE M A A B
(Epinephelus malabaricus)”" } J& & % 4k f1.(O.niloti-
cus) M R I, WUEE R IS noxs F 4
IR IL A i D A8 R e ) 2 TG W 22
S I BEARIFAE IR, X R W PLEE R T a2
PR A DTAR AN A B 8 1 B AT R A 4 S 1 L )
RO RO A Rk = Ak, RS,
JULIE B4 5 111 (0~400 mg/kg)RE f% [7] i T iy e #1141
AT R 7 3% 5 . BEARULPA B oy & i, XL ik
— RS T IR

AT R, WUBE SN 84 5 1 & £ g
HE W s e, R TR B0 AL, (A I
TC. TG. HDL-C. HDL-C/LDL-C¥J & ¥ T+,
TS BT ME 2 2L A UL A 25 48 CPT-T(NR 15 7R 2
itk O IR 30 B ) AN ACC (IR 7 R 5 S0 O IR 3 i )
O P (] P iR, (HL 27 25 2% T JUL I F) A 3L o
A A Ta], H R AT R S LR AR A [ 2H 4L i
BAAREA G, fEFME, WLEEES N50~300 mg/kg
JeT ACCHF MR B R U8 T 4 64 389 Wi LE 31 = T CPT-13%
PE R W L], S R D R A AR BE ) 5
T AR RE Oy, T HL AR 7 RO s T R R
Ho MAENLEF, JIEEEN50~400 me/ke/m H

(Myxocyprinus asiatius)®", Z% A1 8"
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CPT-T3 P 3 A< S in 4L 1 338 i e ) 2 7 T ACC I
B LB, 2R B BRI A AR BE R T A
e J1, WL KL A D5 B AR F %F B4, 1k
Gh, AW FE LB R S 03 B 5y T R £ A £
REWFUURR R, 25 1, WLEEAYIE B N (100~150 mg/
kg), $Em TR AIEACIRIAIRE T . IR TR
FL PR IR 105 R 1 5 B 5 o0 f ARG L B0 T AR
NE Wi DAL RE 01, B4 FnAFRE RS AR, WAL
R RE

3.3 AEExESRFIIRE M AN E MR

SOD. CATYE ML A Ak 2 G 46 477 By 1 1
RPEHEBENPUAME, BEEREYERNSZ
AL B AL . MDAJE IR I Ak 2 0 1 d5e ¢
PR =8, Heor 2 i I AT LA R] 42 e i b A4 iR
JFd A ALK . Santoro®EPIHFSTIN A, WLEERYZ
JUREZE M BE S K HO AR 3 25 1 R 3R, I BR
FetonfZ W {& & 7= £ HIOH- , [RI 28 & & M 5 1k
Y, WS BUEAE- . AR5 L,
Tk v 3 R LB K T R 45 4 v 41 21 SOD A
CATHYTEYE, WD HMDA™ & 1 24 WLEE K P
IR, AR AR S A LR i R —
f B4, SO R AR 2 EL AT AT K F Y
i, 2L & S A 37 2t PO F 5T b B AT BT &
Mo JiangZECIBFIE R, WLEEE AR HEE S 4
Nrf 209060, (AN 245 41 E AL T/ ARER) 45
A, M2 5 R 17 8 CuZnSODIE N Y 2635, 1R
TIHE NP EACHLEE . A8 328 LB X T A
FL A BT A AL ML AE 19 2 1 2 75 38 3k A [ 1) o 4
HLH, XA fr ik — 2 AR 58 . ASHIF 5% 45 B iE
e, REDI0OA IFIE & E s, HHEMDAR
TR DOAL B FRAR, 0B G TR A A 4 i It
A A HFE A F 5 A A B R A . R, D100
20 i 2K ALTFTASTIG P4 i & F# Ik, HDL-C¥ &
B3 T (M 8 AL T ASTHEAE Ay I 48 it 52 453 114
FRAEPEBEG S, T HDL S B A4 5 4 ) m RS A S ke
JHF T RE O IR Y, R IZ LB K 8 A F T
T AR AR, rTIL, RS RN SIS A
B R S I ARIFAE L X A 6, —F/ =2
[B] 119 O 2R 1 75 S SRR AT

4 5

AR AT, I R A AL
B RE o 3w f0 0 2R IS L GRDRH AR RITE JE 2 fE
fre 2 17 A, PR s R B A RS i AR
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i BRI e Bt A AL HLRE 52 ) 1435

g, s TR AS . LA REDS, H R 3R
o JIFHE A LA BT SR AL HLAE . LLFEFISGR A R0
FE bR, AR S AR L A S N A 90,3~
96.4 mg/kg,
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Effects of inositol supplementation to practical dietary on
growth performance, lipid metabolism and antioxidant activity of
Ctenopharyngodon idella

LINKen', FENG Jingyun', YANG Huishi’, CHEN Yongjun', CHEN Xiaochuan ',
LUO Hao’, HUANG Wang', WANG Haitao*, LUOLi"

(1. Key Laboratory of Freshwater Reproduction and Development, Ministry of Education,
College of Animal and Technology, Southwest University, Chongqing 400715, China;
2. School of Statistics, Beijing Normal University, Beijing 100875, China;

3. New Hope Liuhe Limited Liability Company, Chengdu 610041, China,

4. Hanzhong Animal Disease Prevention and Control Center, Hanzhong 723000, China)

Abstract: A study was conducted to evaluate the effect of the dietary inositol levels on growth, lipid metabolism
and antioxidant activity of grass carp. Seven isonitrogenous (30.78 % protein) and isolipidic (6.04% lipid) practic-
al diets with graded levels of inositol (0, 50, 100, 150, 200, 300, 400 mg/kg) were fed to 25 juvenile fish averaging
(15.00£0.15) g (mean+SE) in quadruplicate aquaria for 56 d. The results showed that the final body weight (FBW),
weight gain rate (WGR), specific growth rate (SGR) and feed efficiency (FE) at dietary inositol levels of 100150 mg/kg
were significantly higher than those of other groups. With the increasing of inositol dietary level, the crude lipid
contents of whole-body and liver and lipid deposition rate significantly increased when dietary inositol was 50-300
mg/kg, but the muscle lipid content of fish fed the 100 mg/kg inositol diet or higher was significantly lower than
the control group and the group fed diet containing 50 mg/kg inositol. Intestinal lipase, plasma total cholesterol
(TC), triglyceride (TG), low-density lipoprotein cholesterin (LDL-C), high-density lipoprotein cholesterin (HDL-
C) contents and high density/low density lipoprotein cholesterin (HDL-C/LDL-C) rose in first and then declined,
and all reached the maximum at dietary inositol levels of 100150 mg/kg, except the LDL-C content. Dietary inos-
itol supplementation resulted in marked increase of carnitine palmityl tratnsferase-I (CPT-I) and acetyl-
COAcarboxylase (ACC) activities in liver and muscle. Compared with the control group, the growth rate of CPT-I
in liver was lower than that of ACC, while the growth rate of CPT-I in muscle was higher than that of ACC. Signi-
ficantly higher superoxide dismutase (SOD) activities in liver and muscle were obtained in fish fed 100-150 mg/kg
than those fed the control, and lowest malondildehyde (MDA) concentration, transaminase (AST) and alanine
transaminase (ALT) activities were also found in that. In conclusion, the appropriate dietary inositol supplementa-
tion to grass carp has an improving effect on growth performance and feed conversion efficiency, promotes the ca-
pacity on lipid digestion and the synthesis and degradation of tissue fatty acid, increases the crude lipid contents of
whole-body and liver and decreases that in muscle, but improves antioxidant activity of liver and muscle. FE and
SGR analyzed by broken-line regression indicated that the suitable inositol supplementation to practical dietary of
grass carp is 90.3-96.4 mg/kg.
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