5538 B oM
2014 49 A

Koo

JOURNAL OF FISHERIES OF CHINA

Vol.38, No.9
Sep. , 2014

X E %S 1000 -0615(2014)09 - 1530 - 08

DOI:10.3724/SP.J. 1231.2014.49216

eSS FEXNARPZERNFES

¥ R, # w7,

D i [ A

B, HkE

(L K B2 TS e KA A BT T, Al 3R K A ) 22 RE VR DR AP 5 BT GO S 3 3, e i 430223
2. HRIK K Al B SR B A AL A T R B R L R I 430070)

WE: BAWBAEREA(79.4£1.6)g EEFFEE270 B Mok o6 A(HLU3 ELR, FE
Z15R), 7B TS500L ZEtEFE, 5 AEZ®HAEEHN0.54.8,9.5,18.2.36.3 f174.4 mg/
kg AR 12 A, HRAAEHAAEZRNFEE. ERAV HERAHZRGEN I, FEF
FaEX FEAMNMAZRGEHNELGMEEMERENEY  EHEMFALELEE G
RS AU 8 mg/kg AlmEm. 28Xk ELRREE M, 28B4 225 Ke
SEMRMES., FEECERERMK, AMAEEM T RAMA(P<0.05), mEE%E
BEASCEMEANZRGENE MM EEE W(P<0.05), AEHALMERKA, FE
B (80~350 g) KA RELE KN ARZRFEEN 10.5 mg/kg, 7 # # 12.6 F113.5
mg/kg ZBRAUQAEFEANAZR ZRELE &K

XEBIR: TEFPFE2; 2R, FELE; £K
HESES: S 963

1Z 1% ( pantothenic acid, PA) 7EAE W& P =5
L% B A ( CoA) il Bk 3t 2% 1A & 19 (acyl carrier
protein, ACP)2 i if ¥ JE A7 76, 7E Bk Kb 5 9
I 7 A0 A 1 o AR A T i e A% R PR EE Y
e R DLHEERYFRZ —., akikziz
B2 A BE R BE T H R AE KON R IR TR BN
DA R I L R 0 TGS 6 R Sk S B R ARk
PRI, T 2 48 28 DR Z R Y TIC BE X 2 45 L IE
WAERKMA IR A HEE L EWNAM A
PIRTEBEE NI E L, A B fa ( Epinephelus
malabaricus) ' 17 TR %4 11. 0 mg/kg; &
A1 5 ( Scortum barcoo) ' S 12.4 ~13.5 mg/kg;
438 ( Cyprinus carpio var. jian) ' 23.0 mg/
kg ; 1 ( Cyprinus carpio) ™ 34 30.0 ~50.0 mg/kg;
# B W ( Seriola quingueradiata)'®' 2 35.9 mg/
kg DL EAFFEEE IR Won , A R b 2 0 £ 0 1) 6z
TR 1) B R AR R 22 5 Rt A L B 5T 1
FE AN [ SR A 0 2817 R ) i o

%5 H #5:2014-04-01 &8 B #§:2014-05-08

XHEiFRERD A

Roem %" HF 55 & WA, f K f 6. 0 mg/kg 2
B2 7] LA JE 2.0 g 5 & 9 ( Oreochromis aurea)
IEHE KT %2 ,10.0 me/kg 12 B2 Al LA 5 95 i HY
724, Soliman 25" F W] fmkl 10.0 mg/kg 2 R
AR 0.71 g WX R R, L ERkiE
HIBF XS G2 8 g %0 AF a4l £, 3k R W OR B 2
Rl 2 R o B O BF S ARGE . Mjoun %
WHE RN, 2 AE £0 5 5 55 B 2 KBRS K/ i
SRR, Wen 2517 i3 A Sy 80 R 07 R T %
RS /N2 . PR, A 0 S 50 1 KO
WP AR AR RN IR T R, RS AR
( Oreochromis niloticus) 2 [E % 4 55 v i &
B IR AR Z e il i xF 4 AR LR Y &R
B H A 4 DY R EP B At R N
ek E M A 2R E R K Y B
FoAl 2 3 f i R 5% ~30% , Hoxh iz B2 i it %
MREC &R A s . AUt , A 52 56 3 2ok A 6 fils 44
AR S 0 AS [) B B2 Y 32 B MR 7w & AE

BHBE  BUCKR M M FEAR M R L 1 (CARS-49) 5 24 45 PEAT MY (Rl BEHBF% 55T (201003020)
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RS R SL g 0 A PR RE VAR CR (e A
Fr By R ML A5 AR S 2 U2 TR SR AR 1 R
BTEHGE & W AR [ R R B (79. 4

g) I AR Z IR ) 5 B, b H R G ) R AL PR
W

1 MRSk

1.1 IgfEet

DA 25 1 R0 B R Sy 2R R, DA SR K
SRR WEUE (1: 1) e ML 2R (0 & ok 31.0%
HLAR Wi & 58 7. 9% By 3% ml i RE (81 o 7 3 il

F1 EMEARMEFREEREFRAHK(TE)
Tab.1 Formulation and proximate analysis of

the basal diet( on dry weight basis)

Dk /D
ingredient content

% [ casein 30
W glutin 7.5
Wik dextrine 38
E K3 corn oil
K G soybean oil
2L JHTE choline chloride 0.25
A ZWIR AL vitamin premix 1
Wi lR — & %5 monocalcium phosphate 1
W4y Wil B mineral premix 4
TS 47 4 2 micro-cellulose 10.25
HEAREFAM/ % proximate composition
JK 43 moisture 9.7
ML crude protein 31.0
MG WS crude lipid 7.9
JK /3 ash 2.9

TE 1. 2R R TR B o T 50 5 2 A (mg/g TR |, B e 26 36
BREL 5 AR 10, DY % ,0. 6 SRR ML e i 45 11 R, 1. 55 )1
1,200 L-4 4 38 C2-BE IR 36, 605 M AR, 6. 05 -4 £ K E BE IR
fif, 50 4k A 3 K, 45 M 55 S BR TR, 2 000 TU 14k A= % D3, 400
U, MR A R RZBIME 1 g, 2. 0 WETOREHE T 5 B4 A
A (mg/g BUREL) , B R — %2045, 135. 8 ZLER 15,327 ; i 2 V. #%
2,125 B TR BE L 137 B TR — &0 4, 87. 25 AL B, 43. 5 AL,
0. 15 ; AR HY 0. 125 ; 50 AL 81,75 s 5 AL 5, 0. 1 B R %6 ,0. 80 ; 5 1k
BT FMGRRREE 3, A EAERZTME 1 ¢

Notes: 1. the vitamin mixture supplied the following(mg/g mixture) ,
thiamin hydrochloride, 5; riboflavin, 10; D-biotin, 0. 6; pyridoxine
hydrochloride, 4; folic acid, 1. 5; 200; L-ascorbyl-2-
monophosphate-Mg ,60 ; nicotinic acid,6. 05 ; a-tocopheryl acetate,50;
menadione , 4 ; retinol acetate,2 000 IU and cholecaliferol 400 IU. All

ingredients were diluted with micro-cellulose to 1 g. 2. the mineral

inositol ,

mixture supplied the following ( mg/g diet) ,Ca(H,PO,), + H, O,
135.8;Ca(CH, CHOHCOO), - 5H, 0,327;FeSO, - 6H,0,2. 125;
MgSO, - 7H, 0,137; NaH, PO, ,87. 2; NaCl, 43. 5; AICl, - 6H, O,
0.15;KIO,,0. 125; KCI, 75; CuCl, - 2H, O0,0. 1; MnSO, - H, O,
0.80;CoCl, - 6H,0,1 and ZnSO, - 7H, O,3. All ingredients were

diluted with micro-cellulose to 1 g

Tt b Ay B iz 2 0.5 .10 .20 (40 F1 80 mg/kg
(DAIZBR 85 ) AU fin ), 20 ) B 6 Fh 52 55 1)
Bho MR AR 6 R R Iz R A i B
$70.5.4.8.9.5.18.2.36.3 f1 74. 4 mg/kg, i
BHERZ W )5 1 60 B 43 9007 , WEwf R 1 IS 18 b
ST, N S 1 K SR ML S i 2% AR, F B IR T
Ja R @2.0 mm, K25 4.0 mm [ B AP
i, 20 CHRAF&H
1.2 XWEMLEHE
S )P R E AR BTG ER
T S AR, T 2S5 R Pk £ RS TR AR —
oy B AR 8 IR TR ALK 58 BT = N 2R OK 57
B & Gt 57 B AR (500 L)EP 2 W flh )R, 2
Ji J& Bk e KA X A 1 35 ' 2 AR [P S ) B AR B
it (79. 4 ﬂﬁ)g]%fﬂlﬁj\ﬁﬂﬁ 18 > FRFH A
BFRFEMOR 15 e, Mblor i 6 A, B ¥ 3 4
A, 7 AR 6 41 S R, B R 3 AR IR (8
30 ~9:30,12:30 ~1:30,16:30 ~17:30) , % Wil
TR, HHK 1, HHoK 8295 SRR 1/3
I BRAG N 2 . FRFERFEE 12 J4 , 1R 3% W A]°F- 3
JKIEL 28 ~33 T ,pH 7.1 ~7. 3, % 22 A~ 8] Wi 75 A 1
PREEA 5.0 mg/L UL L, BAEMT 0.5 mg/L, H

SRR A
1.3 HmRXREMNESIHE
SEH T UR RN A5 A, £l R AR R 24 h, BR

0 R 92 R Y] IR AR R BT R R ZROK R R
RN Qi I 7 o G | S DS Qi g e A i T
( weight gain rate, WGR ) F1 i 1§ #* ( survival
rate, SR) o 250 45 o5 48 1t 4 A 1 A 4% R ]
BEBT R 75 DR &% R (feed efficiency, FE) ; 4
ASFEFHARBENLE 3 )2 i, 2 W AL A 4 Aok
fh T I AE 4t A B 3R s N A
I GH A v BE LR 3R I 4R BT A AR
K, i+ 508 5 & ( condition factor, CF); 2z M
A #E KR I ,4 THE 2 h,3 000 r/min &[>
10 min, ¢ b 2 136 T i 3% & JE [ i ( total
cholesterol, TCHO ) . H i = g ( triglyceride,
TG) .= % & g & & JH [# B 5 & (high density
lipoprotein cholesterol, HDLC ) I 5 P i 1% il 7%
ALP) 1 # W, HI
Sysmex 4 H 3f 4= 1k 43 #r 4 ( Chemix-800 ) il
E 5 P 0F R E AT A ) o3 B N R R JUE O FR
Ji 4, 1 & JE & . ( hepatosomatic index, HST)

P ( alkaline phosphatase,
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FHT & e ( viscerosomatic index, VSI) , Z J5 #*
SR N T P R A R S = T S
-80 C,HF iz & &M, Wk BE Al
JULPA 3z IR b HOR AR ke
RIS A E
JI G % (survival rate ,SR,% ) =100 x N,/ N,

(1)

I F % (weight gain rate, WGR,% ) =100 x

( FBW — IBW)/IBW (2)
1A} B R (feed efficiency, FE) = ( FTBW -
ITBW)/FG (3)
JE 6 B ( condition factor, CF, g/cm’) =100 x
w/L (4)
HF4& . ( hepatosomatic index , HST, % ) =100 x
HW/W (5)
I fA% kb ( viscerosomatic index, VSI, % ) = 100

x VW/W (6)

KN, WEKEE,N, IVIH A IBW ¥
IR (g) , FBW A RIKR# (), W A fa
i (g) , L iR (em) , HW Jy JiFJIE T &
(g),VW INRERT & (g) , FG 24 1 SOH AE &
ITBW SR ¥ 46 fa iR B i i (g) , FTBW &K fa
TR (2) o

x2 BHRARzZBRSEAM12EHERS

1.4 ZitoHh

S 25 R LA + b5 M 25 (means + SD)
Fe %, FH SPSS 18. 0 % it % {4 H One-Way
ANOVA HLIR % J5 25 53 BT Al Tukey’ s 46 2 & L
R SR A5 R 25 v W AT o A ab B, Y
P <0.050f, KR EF T,

2 45

2.1 AMZREENEEFTIEEERFEART
FA #9 8Mi

12 J8 %08 ), & A 4 92 50 £ i s R 3 o
100% , RIFMZBRAM AR T AEKZEI, K%
BUATAuf (A IR T D0 iy ik 2 i o B A et Pz R Y
OB DI I S R I S S b ) (D ER SW
M Hd =9.5 mg/kg 12 FR 4 fo 1A 14 & R g
Fim THABA A (P <0.05),4.8 mg/kg Z 2
RIS R E T RIS INZ R4 (P <0.05)
(F2), MOWKEERFIR L 251 5 B g, 1y
£ 4.8 mg/kg IZ MRALE BN e o AR R Nz 1R
Xof 75 B B A ) R AR IR AR b 3 TG 3 S e
(P>0.05), Rj TS5 53 47 f0 0k 1 5 % 5 4
BHZIR & R C R 13 10.5 mg/kg {Z R W] LA /2
HEYVEAREERTFEEILD,

EFFEEERERE MEERMEIER

Tab.2 Weight gain,feed efficiency and body indices of GIFT tilapia fed different diets for 12 weeks

TRz iR & &/ (mg/kg) dietary pantothenic acid levels

0.5 4.8 9.5 18.2 36.3 74.4
WA Ok S /g IBW 79.2 2.3 78.6+1.2 79.7 +2.4 79.1+0.9 80.5+1.6 79.4+1.4

LRtk B i /g FBW 318.9 £11.1°  330.9 £2.7° 357.5£13.6°  357.5+£2.9° 364.7 £5.7° 363.1+6.9°
B E %/ % WGR 302.5 +2.2° 321.3 £3.2° 348.5 +3.7¢ 351.8 +4.7° 353.3 +£3.1° 357.1+1.8°
TWHF FE 0.8+0.0° 0.8+0.1° 0.9+0.0° 0.9+0.1° 0.9+0.1° 0.9+0.0°
AW/ (g/cm®) CF 4.0+0.2% 4.4 +0.4° 4.0+0.3% 4.2+0.2% 3.8+0.4° 3.9+0.4%
JF{& /% HST 1.8 +0.2% 1.9+0.5° 1.9+0.2% 1.8 +0.3% 1.6 £0.1% 1.3+0.1°
WEAR L/ % VST 8.2+0.1° 7.9 £0.4° 8.4+0.7° 9.2+0.6" 8.3+0.9° 8.2+0.6"

T AT B e MRVNG FREE RN ZF AR (P >0.05, Tukey’ s ) . T

Notes : means in the same line sharing a same superscript letter are not significantly different determined by Tukey’ s test( P >0.05). The same as

below

2.2 AMZRAEEXNEEFTFEMFEMNAZ
BagURFEESENHIN

Tz R A Xt o 2 AR A AL P 2 TR
i AR RUIR & A BE R (P <0.05)
W6 R TR S R, R AR A R
G A IS AL TR AR s LA Z IR

RBE Rz IR S — B e (R 3,/ 2
K 3) . =18.2 mg/kg & B s il 41 AT AL IA
Z IR & i 43 A 0 38 T <9. 5 mg/kg {Z IR NN 20
JIFHE LAZ IR & B (P <0.05) o T SUIR & &2 2
FREAR, A IS4 B AR T ORI AL (P <
0.05) o I I 4 £ A5 78 43 531] 73 A £ 4% JHF Ak L UL PA)
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9

R B R X RDR T R T

Mz TR RS DR TR & R AR B E 1k 12,6
13,5 mg/kg 2[R w] L2y 3l 6 27 3F fa FFIE LA
MZ BR & R R AN (& 2 FIE 3) .
2.3 AMZREEXNTEFTFEEEMITHM
A

TRz R &R P ARl ER SRR
FRW (P >0.05) , % R K o3 KL W5 F K 7 &
A RERM (P <0.05) o Fli# i BHZ IR &
SEIN, 4z K oy R SEREIRG T, 4x sORLIE I
R oK SRR B 18,2 me/ke
Z BR AL 0 K o 5 i fe i, RLAR G &5 o fe i o £
WK Sy & T 18.2 mg/kg ALK, B LT
9.5 mg/kg ZIRAL (P <0.05), 5 H A4 TC 8 &
25 (P>0.05)(%4),

=3

BRRFAEZREEAM 2ZARES

1533
3701
360 F .y=354.1 :
L 30T . ¢
< E 3401
< =330k =5.152 6x+298.77
M5 ”=0.976 8
gl = 320 f
ﬁlf;,” 310f/ k=105
300
290
200770 20 30 40 50 60 70 80 90
FRNZ IR & & / (mg/kg)
dietary pantothenic acid levels
E1 HEFFEEEER5EBD
EHREENMEEAXEA
Fig.1 Broken-line analysis of the relationship

between dietary pantothenic acid level and

weight gain rate of GIFT tilapia

FEEMEMIAZREEURFEESE

Tab.3 Hepatic and muscle pantothenic acid ( PA) ,hepatic total lipid concentration of
GIFT tilapia fed different diets for 12 weeks

T BHZ R & i/ (mg/kg) dietary pantothenic acid levels

0.5 4.8 9.5 18.2 36.3 74.4
JF 72 TR % 1/ (ng/g) hepatic PA content 15.9+1.3* 18.8+1.3> 30.5+0.9° 34.4+0.8¢ 34.3+1.0% 34.3+0.9¢
WLIAIZ 82 & 8/ (pe/g) muscle PA content 10.1+1.0° 13.3+0.6° 19.4+0.7° 23.3x1.5 23.1=x1.2¢ 23.4x0.7¢
JHE 2415 ¥ B /% hepatic lipid content 14.420.6° 11.1+0.1° 10.6+1.0° 10.1£0.5* 9.2+0.3° 10.2+0.4"
401 307
= y=34.4 = 1=23.2
EEAS s s $ .5 25t . . .
3 E LE v . .
i/ S 30 :/ 5 o o
1 % y=1.650 8x+13.598 i 220 y=1.045x+9.140 2
4z 825 ”=0.883 6 s P=0.949 5
&< & L5t
% 220 Nao | 8
= g Q2 » _
=55 x=12.6 = 210§ x=13.5
10 1 1 1 1 1 1 1 1 1 5 1 1 1 1 1 1 1 1 I
0 10 20 30 40 50 60 70 80 90 0 10 20 30 40 50 60 70 80 90
TARNZ R & & / (mg/kg) TARNZ R & & / (mg/kg)
dietary pantothenic acid levels dietary pantothenic acid levels
B2 FTEFTFaFEZBRSES5ABF B3 FEFTFEEIANZHRIES

ZHREENHEEEAXER
Fig.2 Broken-line analysis of the relationship
between dietary pantothenic acid ( PA ) and

hepatic PA concentration of GIFT tilapia

*4

RRFRZBE AR 12

A hzReENTLOAXR
Fig.3 Broken-line analysis of the relationship
between dietary pantothenic acid ( PA ) and

muscle PA concentration of GIFT tilapia

AEEFEEEMTER

Tab.4 Proximate composition of GIFT tilapia fed different diets for 12 weeks

TaRHZ BR & &/ (mg/kg) dietary pantothenic acid levels

0.5 4.8 9.5 18.2 36.3 74. 4
JK 4%/ % moisture 70.0 £ 1.4 70.0 +1.5% 68.7 +0.5% 68.21.1° 69.8 £1.3% 70.6 +1.2°
KNG Wi/ % crude lipid 9.7 0.7 10.9 +0.7" 10.6 +0.1 11.6 £0.2°¢ 10.5 +0.8% 9.6 £0.8*
W53/ % ash 3.5+0.1" 3.5+0.1" 4.0+0.6° 3.3 +0.3° 3.5+0.2" 3.5+0.1"
M H/% crude protein 15.420.7° 15.4 +0.3° 15.6 £0.3" 15.4+0.5° 15.5+0.5" 16.3 £0.6"

http : // www. scxuebao. cn
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24 AMZREEXNEEFFEMBIMFTLEN
T8 4R B 51

BE& Rz TR N, R B AR S
W NR S E N, H 18,2 74,4

x5

BRIRAEZREEAMNE

mg/kgZ RRAR EFE®m TRBMEZBKRA (P <
0.05), 5 HAbA PR LB EH 2 (P >0.05) (£
5) o IV B B R G R M L CH I =R R R
TSR E XS (P >0.05),

EFFEBINEELERSE

Tab.5 Serum biochemical indices of GIFT tilapia fed different diets for 12 weeks

A BHZ FR &5 f/ (mg/kg) dietary pantothenic acid levels

0.5 4.8 9.5 18.2 36.3 74.4
B R i/ (1U/mL) ALP 19.0£1.8" 22.5%3.9° 23.3x1.7" 23.7+4.0° 20.3+2.3" 22.3x4.2°
H il =&/ (mmol/L) TG 2.6+0.6° 2.3+0.3*  3.4+0.5° 3.1x0.7* 3.2£0.6° 2.7+0.5°
24 A [# 2/ ( mmol/L) TCHO 3.1+0.7"  3.2+0.5"  3.120.4" 4.220.9° 4.120.7"° 4.220.5°
T % B i 7 14 B [ B%/ (mmol/L) HDLC 2.8+0.4°  3.1x0.2" 3.020.2" 3.6+0.5"° 3.3x0.2" 3.620.5"

3 e

AL R W DR Iz R X 3w AR
AR R B A AR o R BE AL 1RDRL i
INANTF] & B RIZ IR, 23k 12 i i 3% B, 2 9 A )
U7 IR & BN I 2 A A AR BT Y
R AR, P R R RHZ ROK PR R
PR R I, R SCR A it . AR
FILE R G e H Xl P a0
B X R
IE 5 XF MR ( Penaeus
monodon) " 14k £ 4% 4 ( Haliotis discus hannai
Tno) ' k2 IR 5 B kI F 9 45 R — 80, LA B4
RBWNZ MR IE KRy K7 sy A K b A mT b i
FeW R . Wen 2517 IA 97 BR 8 5 fh fk 0 T R A
T R A0% 5 2 R T AR PRAE A G 12 R AE R il
Mty A R MRS, 25 8 A B & AL AL, 12
kg 105 A ARG DT IR IS A AL fiERE . ARSI PR
WNIZ BR A5 & & A bR A= K G218 A0 R R BT AT
WHR AT 0L By sk = i, H & ab 34 B IE 223
100% . AR RWI A BEw " 2 e 0
FEML) F1 K % f4 ( Larimichthys crocea) ' 12 R Gk
Z Iy e B S 0 A B IR Y SE AR B R
fi S RO S A R 0 W
AT AR AR o R A3 R 2 R 2 3 R Nk 3 )
ARG, mAE T A AR SR I R0
BN SRR . A ST I R R BB A e = gk
AIRER T R T 3 5 % AR AR A X AR,
oA AR OT 2205, B T AR PN A 1) 32 1R 2 1% B
1R B Z RE 14 77 AE A K 55 50 5 39 # 0K G =2 E 7T g
PR

( Rachycentron canadum )"’

[4]
(Ictalurus punctatus ) ",

ARSI AR RS N2 BRI RE B R A
A fa JHE A 7 2 12, £ B R WS Nz IR )R Y S 5
£ IR B 7 i 3 TS AL, X AT BRI IR
gk Z 2 T E P Ealg i R A R . 2R
TER PSS UG A R0 R 12 Bk 57 56 2 e i &2
BB X IR DA L R S WL R LA R
AR Rz R G B 2 8 5w 2 BE s iR
B-E AL R, T 3 Z IR W 7 I B, XA
BE4n ) W 6 ( Salvelinus namaycush) ' 5 % AE
10 A A R B R 2 R T R B
FEA 2 B AR AN NIz IR 41 I I i & 1= 35 o TR
Iz B2 20, HLWE & ek iz B2 & e i 3 I, 1 B
JUi 5 1 B W AR I I A g R e RS . AR SZ IR A
b kR IR BHZ BR % 1 25 s 3 B 2 R AU E
IR i, IR IR % 1 Bl o A R TR & it 1y 3
T BRI G R A . %45 R 5 Lin 2
XA BE AR R BEE R A L X A e
DA Zhu %510 %k 40 86 50 BF 57 45 SR, X s
25 R ERWTE— WS G LN, R 1R & & i A8
A AT AR 47 b sz bl Bz 1R 1 22 4k

AL DL E RO P e bR L A5 2w YR
HIZ R 25 10.5 me/kg, ZE 5 #E % Ak
11 (6.0 ~10.0 mg/kg) 7 R B — B, T
FIAAE 6.0 mg/kg yZ IR W] LA &£ 2.0 ¢ W%
R H A K7 2,10, 0 mg/kg 12 R AT LA skt 4 g B
B =42 510.0 mg/kg {Z FR AT LA 2 0. 71 g 5% 4E
B FRT . A1 HT LA L 9T 45 B4 W A IR B A% K
JINRTREXT B A 02 IR 1) e B At 5 W /0N, T AR B 5
2 L5 HAh 22 e A BF ST 45 A — 0, AR
T LA (13.0~73.0 g) IEWAKIZRT E &
(23.0 mg/kg) ik T %@ i (2.8 ~7.7 g) " 5 %

http : // www. scxuebao. cn
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(30 ~45 mg/kg) , Wen %/ A Ny 3 7] fig /& i F PR
IOp=|

G EEBT A 5 K T Ognio™ 19 236 f LI . 5
LA £0 7 32 R T e A LG ARSI E I B R
BE 5 2" (10,0 mg/kg;15.0 mg/kg) | ik %
e 48" (6.0 ~ 10. 0 mg/kg) . B 4§ ( Pagrus
major) > (10.0 mg/kg) 1 FE 4 6 (12. 40 mg/
kg) 992 BR 75 B R A AL, W AR T S (16. 4
mg/kg) AV 6 ( Oncorhynchus tshawytscha) ™"
(17. 0 mg/kg) . WL ¥ ( Oncorhynchus mykiss )™
(20.0 mg/kg) #E"* (30.0 ~50.0 mg/kg) Fl# B
850 (35.9 mg/kg) 2 IR B & . Ko F I8 ik
FW BRI TR S0, M 12 B2 5 W] DL R
-t R A AR B ARSI T
Ik WLPRZ B2 % Bt R R RHZ TR & B R R WA T4k
[l JIA T (77 =0.883 6 I r* =0.949 5) , [H It 3
HGHFME &P IEANTER, UUFIERILA
SIZ R AVEBT R AR, 2303 & 2 AR iz TR 4 &
D 12.6 F113.5 mg/kg, %8 5 WKHE 1 5 AR AHH
(10.5 mg/kg) FHEEIT

Avogaro %" BF 5 3% W 2 R 9 AR 1 7 ) WL
TZ R & i mT LA AR 55 88 PR A O 10 g AR 3 35
L e L T s LR o M B IR AR ) I R JIE
E NN (i oo g = S N e B [ 1 A O
PEE R P = % R A IR KO, AEAR LR
POAMERENEZREFERS T E8 YV Eaa®
JE R 2 1 IE o TR R Nz R NS I i
i e R S e, v =R LA R Y
WE W H Rz RO 2SI IR 8 bR Y 52
1) B 58 AR D, AL A X B £ ( Crenopharyngodon
idella)) %) 1 (¥ BIF 5 b i 08 o )Rk rh S Iz R 2
55 L3 b = R LRI AN R IR R
IR P T O T e A I 3 L S 4 A
52 e ML IR AT 7 g — 2B 5T

T bz TR 5 AR 2L 1) 5 ) AN [ £ ol
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Dietary pantothenic acid requirement of GIFT tilapia( Oreochromis niloticus )

HUANG Feng', JIANG Ming'>, WEN Hua'*, WU Fan', LIU Wei', TIAN Juan'’, YANG Changgeng'
(1. Key Laboratory of Freshwater Biodiversity Conservation and Utilization ,Ministry of Agriculture ,
Yangtze River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Wuhan 430223 ,China;

2. Freshwater Aquaculture Collaborative Innovative Centre of Hubet Province,Wuhan 430070, China)

Abstract: A 12-week growth experiment was conducted to quantify the optimum dietary pantothenic acid
(PA) requirement of GIFT tilapia Oreochromis niloticus. Triplicate groups of experimental tilapia with initial
body weight[ (79.4 + 1. 6) g] were cultured in 500 L aquaria(r =0.9 m,h =0.75 m; 15 fish each
aquarium ) and fed with the experimental diets at six levels(0.5,4.8,9.5,18.2,36.3 and 74.4 mg/kg diet,
respectively ) of PA (supplied as Calcium d-PA). The results showed that, with the increasing of dietary PA
level, weight gain rate of tilapia first increased linearly, then remained nearly unchanged at high PA
treatments. Hepatic and muscle PA contents presented the same tendency with weight gain rate. Condition
factor and hepatosomatic index first increased ,then decreased with the increase of dietary PA level,and they
were highest in 4. 8 mg/kg PA supplement group. Whole body moisture content of tilapia first decreased,
then increased as dietary PA increased, while whole body crude lipid content presented an opposite tendency.
Hepatic total lipid concentration significantly decreased, the supplement groups showed significantly lower
values than that in the un-supplemented group( P <0.05). The increase of dictary PA level also significantly
increased serum high density lipoprotein cholesterol content ( P < 0. 05). Broken-line regression analysis
showed the optimum dietary PA requirement of GIFT tilapia was estimated to be 10.5 mg/kg for maximum
growth,12.6 and 13.5 mg/kg for maximum hepatic and muscle PA concentration, respectively.

Key words: GIFT tilapia( Oreochromis niloticus) ; pantothenic acid; requirement; growth
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