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i E: KRB BFAEAARLTREGRAFEAA T R o — B R =8 (a-ketoglutarate , AKG ) x4
WALsL A KA ARy Al F AIRAT F R, KBRAANFREG AT, 55 H 28% .31% |
34% F2 37% ; BB G RAK-FTFE3 A AKG R E, 53 A 0( 2 8) [0.75% = 1.50% , X5 ik
BRPHIREH(61.28 £3.40) g 69N HAL# 720 B, KA 12 40, A3 AEE , AT H 20
RB& R A8 R, EREN  EANAZRARAKF T, A4 ¥ Hm AKG ¥4 3 S srsesg &
B ERAORAEFRGEIRAR RS h34% FOARKF TR EEEERILERG(P<
0.05)%h, AR ZFARZH(P>0.05), ENEREGRAFT, AP AKG 2 An ik 42 82 AT 1k
TR ARG R A B YR EFEFH @ (P>0.05), 28% &G RAKF TF,1.50% AKG 4 o 77 H
W =B (TG) A E R EKF 2B (P<0.05),50.75%AKG A £ F R EZ 2 (P>0.05), 31%
EEGQRAKFT,1.50%AKG A hmiF @%@ (ALB) & 2 f 5 R 28 (ALT) FR 255 T Ak
21(P<0.05);0.75% #= 1.50% AKG 28 o 3% fk B (UA) 4= TG 48 2 F K T2 4L (P <0.05) ,
34% H G RAKFTF,0.75% AKG A iF & &G (TP) o TG 42 2% & T BA(P<0.05),
37% H G K+ F,1.50% AKG 2B %5 ALT F 4 UA 43 255 THMA(P<0.05);
0.75% #2 1.50% AKG 20 % 535 4 28 (AST) AW B E &5 TR (P<0.05), EANEG K
KF T, 4 H P A AKG #f e 75 5% & (GLB) | % 2 B 82 (TCHO) | IL&F (CREA) 4 % Z itk
BB By (ALP) M LR FH (P >0.05) , & & RAKTFo AKG R E 69 X ZAF R Ih st &4k
& ik UA Fo TG &2 A2 F %A (P <0.05) 3h, i H ALK R 5 38 47 Ao e 35 £ AL IEATH)
BFHm(P>0.05), HufFd FAHPRmiEEe AKG T E— 242 F LR SN HE L
WE R I G RACE, AR R 30 1 B4R & G FU A= g i At .
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RIRFNZ , bR R s BRI T AR 3 A 7 b i g
o T o — Bl %G 8 ( o-ketoglutarate , AKG ) {F K
A F I 1 W AR T, TR WD B R A AR E
P AKG 754 2 I A s A VR R
A A EIR , I ik — 0l ik 25 Bk A L TR 1L
B BN A AN (AR R 3% Fh % A8 T 3h )
AR PN SR Y, DT AT AR AR 2 i 1 T A=
PSR OH R 6 F AKG WA Wk
BT EEK IE R Ry T S A —
SECERAGE , X K P S R R — R A H
FATH SR B PR JE VLK 77 IF 50 Fr A 18 [ 4 i 18 7 3R
(F,) W HEnl b 28 & i i F, B /D% AR i
P ARTEAF  F5 50 B 2 SE o A I 0L DA
TR 9k BIF 58 X6 4, WF 98 A A W) 2 B K - ) R
HAS I AKG XA B8 8 A K PR R LA 1 43 Il i
AACFE PRI EZ IR, LU AKG 35 4R 4% 2 9 e vy
TR R AR AR AR

1 #RE5FE
1.1 a4

AKG ;) B Sigma-Aldrich 2 &), 5 48 K , 4l
E=98.5% ,
1.2 RIe 6 #

R A B 11 75 S o SR TC ) Al AmRE, DL 2R IR M
¥y sl L BIR, SOR AR ) A IR, TR A
(AR fh: Sl =1.0:2.5:1.5) AR WT I, LA
R IGR TR I N DR ER TR S - S DD S R W
WA NEEFTKIE(28% 31% 34% F1 37% ) , 5
ME B FUKFE R 3 A AKG 3 EE[0 (X 1]) |
0.75% F1.50% ], FLACi 12 Ao fapk}, 2 A
FOEFRAE W 1, &R R #E 2 80 H i
BYREG S, FIMA—E /K RTIRA G
FH/INRUSURE FLET i BLAR R 2 mm () 50 4]k, 8
BXT S, 20 CHRAF .

F1 KRAMEARREFRKFE(FHREM)
Table 1 Composition and nutrient levels of experimental diets ( DM basis) %
E K/ o« - i BR U i Protein level/AKG concentration

E}ZES 28%/ 28%/ 28%/ 31%/ 31%/ 31%/ 34%/ 34%/ 34%/ 37%/ 37%/ 37%/

0 0.75% 1.50% 0 0.75% 1.50% 0 0.75% 1.50% 0 0.75% 1.50%
JEUK} Ingredients
1 5y Fish meal 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00
=1 Soybean meal 19.20 19.45 19.70 29.00 29.50 29.90 40.00 40.00 40.00 50.00 50.25 50.50
KA Wheat middling 52.00 51.00 50.00 42.40 41.15 40.00 31.70 30.95 30.20 22.00 21.00 20.00
JEE 7l mixed oil 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00
iR — A4 Ca(H,PO,), 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
o — ik — B AKG 0.75 1.50 0.75 1.50 0.75 1.50 0.75 1.50
RHERELT4EE CMC 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
#i & R Lys 0.60 0.60 0.60 0.40 0.40 0.40 0.20 0.20 0.20
HEHA R Met 0.20 0.20 0.20 0.20 0.20 0.20 0.10 0.10 0O.10
TR AL Premix 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
41T Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
5 777K F Nutrient levels
HEH T CP 28.16 28.16 28.16 31.08 31.08 31.08 34.18 34.18 34.18 37.00 37.00 37.00
AR EE 7.44 7.44 T7.44 7.38 7.38 7.38 7.38 7.38 7.38 7.33 7.33 7.33

TR R 43T FE A B2 AL The premix provided the following per kg of diets; VA 8 000 U, VC 500 mg, VD, 3 000 IU,VE
60 mg,VK, 5 mg, VB, 15 mg, VB, 30 mg, VB, 15 mg, VB,, 0. 5 mg, JH#§ choline chloride 5 000 mg, 4 it i nicotilamide
175 mg, D - 4= ¥ Z& D-biotin 2. 5 mg, LI inositol 1 000 mg, M-f#Z folic acid 5 mg, JZ i# pantothenate acid 50 mg,Zn 60 mg,Cu
3 mg,Fe 25 mg,Mn 15 mg,10.6 mg,Mg 0.7 mg,
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1.3 REHEARAFEE

s R AN R A W TR 0 S ol W
i, FREE T PR e VLK 7 W 58 r 9% 8 2 A) /Y n] 4 il
KGR G, KR 24 CAEA ,EE R T 5 mg/L,
FA/NT 0.1 mg/L, HIOGI 50 FR b T 52
BHZE 3% thK IR TER IR W 91 5% 2 J4 , Pk g
et KUK ST PR E Dy (61.28 £3.40) g iy
PAH B8R 720 2, BELr i 12 4, 40 3 A,
BAER 20 B, 12 45 050 53 A [ Y
IR R, B R A AR, H R 3 0, 4l D B
K1) 08:00.13:00,18:00, [a] i i 5 45 MR i, % IR
30 min J5 , WS FRIH, BE TS AR, E B4 K L TH
B BAOROK BT R AT FRAA AN 8 A .
1.4 HRRXERERNE
141 FEACRAEES AL PR

FRAH IR I 45 WG A A g A YLK 24 h JE ok
Feo ST RGN SB PREE )G, VLI 3 B
—40 CYRURIRAT, TR 5391 5 S BEHLI 3 )
U EE S 100 mg/L 1) MS - 222 (L2424 % : (7]
FALAEH IR O W W IR £ ) BRI, PR A K S
PRI, 42 18 T — R T 4 Tk
F#E 1 ~2 h,3 500 r/min .0 30 min, B F 2 M
IE/r%T 1.5 mL BL04 247 T -20 Crk4a M
T LT AR AR AR A DU 5 5 B JEE 14T AR R R R
THE A2 a0 f0 i 3 B AR BRI AR
B RSB I B R R AR AR R A
W
HEAR(% ) =100 x (RK¥JE - P)HH) /W E;

FEHBEPCR(% ) =100 x (EARE + HILMATE -
SRE ) /(R R < mRHE AR S E) ;
JEARAE R (% ) =100 x NI E/ (A ;
JHRFE B % ) =100 x JHF R e /{4 5
NEWEE (%) =100 x A&/ 1K
T R = SR (RO E +
ST - BYIE) .

1.4.2 484500

K G3E EE I E SR 105 CHEAS T4 18 1k
(GB/T 5009.3—2003 ) ; ¥ £ 171 Jiz % &% 19l 5 SR
YL E E % (GB/T 5009. 5—2003 ) ; #L5 7 &

I 2 SR AR Kl 4R % (GB/T 5009. 6—
2003 ) 5 KUK 23 & BRI E R 1 550 C il ) be ik
(GB/T 5009.4—2003)

K ] 7 4 B L T AR AR R e VA T R
B, 5K A DL 50 & ProCX4 4 A sl A AL 43 B Ak 173
o FATRARINE JTIE I BB (TP) & & A I
E R R IR 1% 5 F 8 H (ALB) 25 19 I >k
B 2k BRE A (GLB) & @i B, oy
TP 5 ALB & i (4 22 {H; 4% N e 24 g ( ALT) Ml 45
e I CAST) 35 4 B 00 2 R 3 3 35 1 =
Fig (TG) ALEL I [ B (TCHO) 5 i 1) I 5 >R ] it
U5 s BRPE WL I (ALP) 35 M5 A9 I %2 SR 1 LE 3 5 L
I ( CREA ) &5 5 (190 7 R 5 5 JR IR (UA) & 4
P00 7 R P 45 RO I
1.5 HiEAESHH

I R FH SPSS 17. 0 B fFo A, LR F
KA AKG ¥ B2 Ry s Wi PR 3R, SR AU 3R 5 22 73
Hr il Duncan [k 2 8 AT 00T, BFKF %
SEH P <0.05, ERE5 R UF M £ RiEZE RN o

2 FERELSMW
2.1 AEZFEEBKRKFERB FFMAKG 3t
MiEEEE RN

&2 o LUE & E B BUKE T, R
NN AKG Y45 $ = P e B A 4 T R R A AR
FNBEAR )L 2R B fa ¥, B 34 % 2 11 LK R s
B S R R E RS (P <0.05) b, HRZERA
BE(P>0.05), 28% 31% 34% 1 37% & [k
KT ,0.75% Fil 1. 50% AKG 4 3 8 243 53] L %o
A (R W m AKG 41) ## & 17 10, 71%
29.95% \5.49% 1 17.37% .42. 04% F1 23.71% .
2.41% f1 —9.27% , il B ZEREAR T - 9. 58% Fl
5.39% .6. 67% F1 9. 63% .6. 29% F1 5. 59% .
1.60% F14.80% . £ 14 H KT, e i
JAKG X473 T 45 0 A i 50 A< i 50 1 B Wk 2
YRR EL W (P >0.05) kAT 5 8 r A4 K v
RET & , 4 1 F K- F1 AKG ¥k Ji 2 0] A 778 S 3
ML HAEH(P>0.05),
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Table 2 Effects of AKG supplementation in different protein level diets on growth performance of Songpu mirror carp

HEABKE o -l L IRk

Protein AKG WA JH 4R % IFE 48 I 5 B EHRAE AR R
level/ concentration/ WGR/ % HSI/ % VSI/ % CE/ % PER/ % FCR

% %

28 0 89.04 £11.27°  3.77+0.70° 10.18 £0.61™ 3.31£0.56 2.47 +0.66° 1.67 +0.16“
28 0.75 98.58 £22.53® 3.57 +0.39° 11.34+1.65° 3.35%0.59 2.91 £0.16* 1.58 +0.11"
28 1.50 115.71 £19.94™¢ 3.57 £0.27° 10.75 +0.43> 3.34 +£0.52 3.03 £0.34" 1.83 +0.49¢
31 0 127.62 +£15.16™ 3.12 £0.22° 10.81 £0.62™ 3.24 +£0.23 2.40 £0.12°° 1.35 +0.07"
31 0.75 134.62 £22. 71" 2.80 +0.45" 9.76 £0.82" 3.37+0.31 2.55+0.11°"1.26 £0.05"
31 1.50 149.79 £20.48  2.83 +0.31° 11.22+1.91° 3.36+0.62 2.66 +0.23"" 1.22 +0.11°
34 0 113.81 £25.78®  2.09 +0.22* 9.32+0.44* 3.00%0.26 2.06 £0.09" 1.43 £0.06*
34 0.75  161.66 +47.06° 2.13+0.44* 9.40+0.51* 3.28+0.48 2.20 +0.14** 1.34 +0.08"
34 1.50 140.79 £32.59%¢ 2,39 +£0.21™ 9.62 £0.92" 3.41£0.64 2.18 £0.09™" 1.35 +0.05%
37 0 142.59 +£17.05%¢ 2.29+0.23* 9.39 +0.62° 3.21+0.42 1.58 £0.18* 1.25+0.01"
37 0.75  146.03 £2.36°"  2.31+0.09" 10.11 £0.59™ 3.14£0.26 1.71 £0.12" 1.23 +0.07"
37 1.50 129.37 £17.22"¢ 2.36 +0.46™ 9.67 £1.36™ 3.01+0.24 1.56 £0.48* 1.19 £0.13*
WH 2 )5 24587 (P ) Two-way ANOVA ( P-value)

1 Bt /KF Protein level 0.005 0. 000 0. 000 0.541 0.000 0.000
iggﬂggﬁﬁﬁi 0.171 0. 524 0.403 0.668 0.135 0.612

% H.AE A Interaction 0. 400 0.519 0.108 0. 087 0.749 0.709

[ 51 Kt [l — 3 F UK TR AR A F/NG PR R R 22 5 B3 (P <0.05) , TaM R/NE TR R R 257 A B35 (P>

0.05), &R,

In the same column and the same protein level, values with different small letter superscripts mean significant difference

(P <0.05), while with no or the same small letter superscripts mean no significant difference ( P >0.05). The same as below.

2.2 AEEABABKKFGEBHFMAKG 33
A T $E 8B A R 4 B B2

M3 ATLUE H, A E B BKE T, bk
NI AKG S s i 4 0 4 £ (A% 1 0 2 G I8 3 R T
(P>0.05), & HBKF-H AKG ¥ J& 1958 HAE
FHBR X 4 fA K 4y 2 A 5 W (P <0.05) 4h,
X HAAR B A 8 AR TC B 2 R (P >0.05)
2.3 AEEEBBRKTFEMRB FFMAKG 3t
T S5 88 1M 7E A L S AR R B2

%4 v LLE H, AKG g 2 %2 Il 3 ALT
AST {fiPE J UA TG & (P <0.05) . H K
F-FI AKG ¥ FE 1 22 BAE HIBR XTI UA #1 TG &
A RELW (P <0.05)5b, XF HAth £+ b5 34 TC i
(P >0.05), 28% & [ )JE/KFET,1.50%
AKG 4 il TG & & B F L T X M4l (P<
0.05),50.75% AKG 42 F AR EE (P >0.05),
31% B A FKFET,1.50% AKG 41137 ALB 7
FALT 35 5 35 5 T HA4H (P <0.05) 50. 75%
F11.50% AKG 41175 UA f1 TG & & & (5T xf

S2A
o

HH(P <0.05), 34% HEHHKFT,0. 75%
AKG #1035 TP F1 TG &t i 3 = T X 4L (P <
0.05), 37% HE [ K ET,1.50% AKG 4 Ifil 1§
ALT i Al UA S8 8 EF & THMA (P <
0.05);0.75% F11.50% AKG 41 Ifil 5 AST % 7E &
FiRTAIRA (P <0.05) . HMNEEBKFET, 1
BRI AKG X 1fiL i GLB ,TCHO ,CREA &
ALP {E P W& (P >0.05) .

3 3 i
3.1 AEZBEKRAKFERAB & FMAKG 3t

A TR 65 6 A K 1 B O B0

HAT, AKG % & & A&7 ERE R i AR B4 2 .
BN 45 W ST 2 B AR AR I 1% AKG W] LR
TS A K UK 55 B 38 7 380X A % A K P R O
Wi, Ay 45 RS AR Y, 7E AT X AR R
0.7% AKG 1] 3425 2 ik & 1 ~2 JE#
(24 4, HAR A KRR T 0. 7% 78 5 Bt
Mg, FA4ar R BRI, 25 AKG BES fi
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Table 3 Effects of AKG supplementation in different protein level diets on body composition of Songpu mirror carp %

A FUKF o — i )G R e

Protein level/ AKG concentration/ Aoy MR HLIE HRS

% % Moisture CP EE Ash

28 0 73.75 +0. 98" 13.32 +2. 60" 7.08 +0.37¢ 3.04 £0. 09"
28 0.75 72.48 £2.90" 15.61 £2.16% 7.06 +1.02¢ 2.98 £0.02%
28 1.50 75.34 £1.14" 12.91 +1.13° 6.47 +0.71% 3.06 £0.26™
31 0 73.95 0. 70" 14.59 £2.97% 6.02 +0.64™ 3.19 £0.14"
31 0.75 73.60 +2.76™ 13.54 +1.03" 6.36 £1.00" 2.98 £0.03%
31 1.50 74.57 £1.71% 14.28 £3.19® 6.05£0.86™ 3.24 £0.24"
34 0 71.98 +1.15° 16.76 +1.37° 6.34 £1.39™ 3.25+0.12"
34 0.75 74.10 £1.76™° 15.55 +2.55% 5.31 =0. 34" 3.30 +0.26°
34 1.50 74.75 £0.44™ 14.94 £1.06™ 5.39 £0.52% 2.90 +0. 34"
37 0 75.02 +1. 69" 14.62 +1.98% 5.52 £0.13% 3.04 £0.07™
37 0.75 76.18 £0.51°¢ 13.94 +0.73% 5.17 £0.91° 3.02 £0.19"
37 1.50 74.10 £1. 45" 14.59 +1.21% 5.91 £0.27™ 3.08 £0.09™
WREF 248 (P {E) Two-way ANOVA ( P-value)

E H JFi/KF Protein level 0.248 0. 069 0. 000 0.198

o — i R e AKG concentration 0.322 0.582 0.345 0.509

A8 HAE ] Interaction 0.168 0. 380 0.119 0.012

x4 FRABARKTEARDHFMAKG 42 H EE4E In 7 £ L IEiR 20

Table 4 Effects of AKG supplementation in different protein level diets on serum biochemical indices of Songpu mirror carp

o — i — . P - "
BOR g ume ama osep 00 AF g WM BEE
K AKG TP/  ALB/ GLB/ AN FeEEE 00 =N EIRE BN ppa
Protein ) ALT/ AST/ TG/ TCHO/  ALP/
level/% concer:;ra“on/ (b (L) L) gy oy PP o) (mmovry (u/Ly (VL)
(o}
- 0 20.00 2.28 17.73 5.12  180.62  42.66  3.19 4.20 46.80 14.94
£1.15° +0.40® +1.27 +1.73™ %33.32™ +12.38* +0.71° £0.21° £12.13 +1.29
98 0.7 21.33 2.05 19.38  4.43 162.14  26.86 2.86 4.02 22,20 14.70
£2.94" +0.30*° +2.92 £1.57" %29.05™ +6.31* +0.19® £0.73*" £4.85 =+1.78
98 L 5o 21.22 2.26  18.97  5.53  204.44  49.44  2.67 4.62 56.86 16.54
£1.72® +£0.45® +£1.52 £1.80° +49.85° +13.69° +0.24* +0.96' +£33.94 +1.96
- 0 20.55 2.07 18.65  2.43 160.00 50.71 3.27 3.67 52.00 14.87
£2.74° +0.48% +2.68 £0.81° +24.53™ +8.15"° +0.55° +0.64™* £10.64 =0.88
31 0.75 21.71 1.90  19.64  2.44  150.22 25.00 2.73 3.68 55.63 14..49
£2.69" +0.29° +2.28 £1.13° %20.65™ +5.21* +0.60"° +0.85™¢ £23.28 +0.55
a1 L 5o 21.78  2.36  19.42  4.67  193.77 24.22 2.81 3.74 58.22  13.97
£1.79" +0.48° +1.84 £1.06™ =52.08™ +4.21* +0.32° £0.47°° £8.99 =+0.48
a1 0 19.00  2.01 16.99  2.63 139.00 37.13 2.70 3.03 56.57 14.17
£1.51" +0.41" £1.49 +0.51"° +17.57™ *#7.18" +0.25"° +0.40™ +11.76 =0.53
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a4
) o - R PN s i § . g

BOR g wmmEn ama smpn 00 AR g MM BEE

K AKG TP/  ALB/ GLp/ RN FeEmE 0 =W ERF WA ppa

Protein ) ALT/ AST/ TG/ TCHO/  ALP/

level/% Conce';ra“o“/ (L) (L) L gy oy PMOVD) o) (mmol/L) (UL CPmOVE)

(2

" 0.7 22.86 2.04 20.87 3.50 191.13 28.00 3.16 3.42 51.50 14.73
£5.64° +0.31* +5.44 £1.60° =+23.77™ +2.66° +0.73° £0.77™ £7.84 +0.99

a1 L 50 21.80 1.89  20.00 3.11 180.78  36.89 2.98 3.40 49.57 13.50
£1.90" +0.23* +1.79 £0.86° =*54.43™ +6.35* +0.74® £0.37"¢ £8.99 =+0.70

- 0 21.11 1.97  19.13  2.56  127.50  40.00 2.86 2.88 49.57 13.59
£2.32"% +0.23* +2.14 £0.53* =+18.55° +11.09° +0.42® £0.36° £16.52 =0.59

.- 0.75 20.12 2.26  17.86  3.13 192.25  30.59 3.00 3.17 46.12 13.99
£3.27° +0.36" +3.31 £0.36° =%66.02" +7.56° +0.44°® £0.50" £10.61 =0.60

47 | 50 22.44  2.19 20.26 5.56  194.50  61.75  3.35 3.29 52.67 13.40
£2.29° +0.39" £2.26 +1.35° £52.86™ +10.10° +0.72° £0.49™ £8.48 +0.40

WINEF 2587 (P {E) Two-way ANOVA ( P-value)

fﬂfiil 0.929 0.199 0.864 0.001 0.780 0.613  0.716 0.000  0.415  0.030

“‘@M:W.ﬁ 0.114 0.444 0.127 0.001  0.005 0.037  0.037 0.096  0.280  0.969

AKG concentration

ZHAE Interaction  0.149  0.118  0.089 0.078  0.115 0.040  0.023 0.719  0.616  0.358

HATA W AKG 7E 7K 7= 8 9 A= 7 v 1 FH 1) 4
o AR T A RE B BUKCE T, R
I AKG 2 T 5 B A K M R 9 5 R A ], T
e 54 S BE G o SR A PR b R A K. 28% |
31% F1 34% B 1KV T, BN AKG 1945 4 T
et ) 1 E R X R AL A L X A B4R e, Ho,
34% HE KT 0. 75% AKG 41 i T 45 i 438 7
RWE R T A;37% EHBAKFETF,1.50%
AKG 4 Fx 5 AE 14 F 3R SO T X HR A . 3 n R
JEh AKG H#: T4 A0t 58 5 1 3 HE s R 51
A A THIEK . BHET, RILET AKG X 7K A4
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Effects of a-Ketoglutarate Supplementation in Different Protein Level
Diets on Growth Performance, Body Composition and Serum
Biochemical Indices of Songpu Mirror Carp

WEI Yingying'? XU Qiyou®* LI Jinnan® WANG Chang’ an® LUO Liang® ZHAO Zhigang®
(1. College o f Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Laboratory of
Animal Nutrition, Heilongjiang Fisheries Research Institute, Chinese Academy of
Fishery Sciences, Harbin 150070, China)

Abstract ; This experiment was aimed to study the effects of a-ketoglutarate ( AKG) supplementation in differ-
ent protein level diets on growth performance, body composition and serum biochemical indices of Songpu mir-
ror carp. Four protein levels (28% , 31% , 34% and 37% , respectively) were designed in the experiment,
and 3 AKG concentrations [0 ( control) , 0.75% and 1.50% , respectively | were designed under each protein
level. A total of 720 Songpu mirror carp with an average body weight of (61.28 +3.40) g were divided into
12 groups with 3 replicates per group and 20 fish per replicate. The experiment lasted for 8 weeks. The results
showed as follows: under each protein level, AKG supplementation showed a tendency to increase weight gain
rate (WGR) and protein efficiency ratio (PER) and decrease feed conversion ratio (FCR) of Songpu mirror
carp, but the differences were not significant ( P >0.05) except the WGR under the 34% protein level (P <
0.05). AKG supplementation had no significant effects on hepatosomatic index ( HSI) , visceralsomatic index
('VSI) and condition factor ( CF) under each protein level (P >0.05). Under the 28% protein level, the ser-
um triglyceride (TG) content in 1. 50% AKG group was significantly lower than that in control group ( P <
0.05), but there was no significant difference between 0. 75% and 1.50% AKG groups (P >0.05). Under
the 31% protein level, the serum albumin ( ALB) content and alanine aminotransferase ( ALT) activity in
1.50% AKG group were significantly higher than those in other groups ( P > 0. 05); the serum uric acid
(UA) and TG contents in 0. 75% and 1. 50% AKG groups were significantly lower than those in control group
(P <0.05). Under the 34% protein level, the serum total protein ( TP) and TG contents in 0. 75% AKG
group were significantly higher than those in control group (P <0.05). Under the 37% protein level, the ser-
um ALT activity and UA content in 1. 50% AKG group were significantly higher than those in other groups
(P <0.05) ; the serum aspartate aminotransferase ( AST) activity in 0. 75% and 1. 50% AKG groups was sig-
nificantly higher than that in control group ( P <0.05). AKG supplementation had no significant effects on se-
rum globulin ( GLB) , cholesterol (TCHO) and creatinine (CREA) contents and alkaline phosphatase ( ALP)
activity under each protein level (P >0.05). The interaction of the protein level and AKG concentration had
significant effects on whole fish ash and serum UA and TG contents ( P <0.05) , and had no significant effects
on other body composition indices and serum biochemical indices ( P >0.05). It is concluded that suitable
supplementation of AKG in diets can improve WGR and PER, reduce FCR, and promote protein and fat me-
tabolism of Songpu mirror carp to some extent. [ Chinese Journal of Animal Nutrition , 2013, 25(12) ;2958-
2965 |
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