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HER CXALE L E LK, MiKF AR ELIER R0

FAET, o w, XEF, 8 B, gxwWC, A 9
(1. BERRIASE TR %5 T T4 214081 2. chE K PRI BISTBE Kl BF5E 1.0 T To 214081)

W = UREAMBBCYE R, 2 e b IR EC ) E Sk 540
AR, BN 4EA E C K FH 0.2.33.4.65.8,133.7,251.5
mg/kg 1 501.5 mg/kg F) 6 FERFRER IR R, FR XK1
RHEEDLIE R 3 LI H Sk ih4hfa, BRI 3 K, B a K, iR
BN 90 d, G5RERH, EEFR P44 R C B s, 1%
HRE(WG) FEEAEKRE(SGR) B L AME BT FEMET,H
1 251.5 mg/kg 1 501. 5 mg/kg Ve WM Bk 65 WG.SGR 5.2
F TR (P <0.05) , 40 8] 4 bb (HST) F0AE 3 BF (CF) T &
EWER L 133.7 mg/kg Ve BN F kS5 R L (VST) B3
FXTRRA(P<0.05), SXF AL, 78 E N 65.8 ~501. 5
mg/kg Ve BEREART MK B 404 (WBC) B ; %3 m 65. 8 mg/kg
Ve BEREART MG A FE 5 E 5 (AST) 7 77 ,133. 7 mg/kg #1501.5
mg/kg IR H BEFEIRT H AR (ALT) F7KF; % m 501. 5
mg/kg Ve BERE T Bk 85 7% & H i =88 (TG) MK % fm
133.7 mg/kg Ve 52425 THLAH SOD iEH#: (P <0.05) , fakl
YA R COR[R) S b Xt A Sk 407 €8 0 3 I 9 4140 i (RBC)
Bk | I VE R AEBEEREE (ALP) K7 LAZEE B RS T B & %
(P>0.05) . DAfafkig e R PFNFEIR , ST AR [E 5 547, 15
B H k% AR Ve BE B R INE R 150 mg/kg,

MRER: HTAZHAXRG DS
BAEAER C TR L siEN
BReU LB, FER N A RE G R EAE R
CHHEENEER C K=K
REUR, BT H B R,
13k 5 3 B R IROK SR B B
Z— .25 ER. £S5 KRR T
R C WH LG4 E KEm
KB RRGHR ., ARBRAR
P 6 B ) e 1A R % B Sk 74
Ve B RFATHESE, it B A
k@A I 2 LR LA 2 Ak g
BRI , LA R B A& A Sk 8
Yk KT ROZ LSRRG
ISR SRR

X Fke EAER CGEK;
MR ; LA B LS bR
HESRE: $963.73
RS A

#eH: & C(Ve) X4 L-PrEfIf B8 ( L-ascorbic
acid, AA) ,fEfFERK MG S EERS
YeRS  (BRHTFRE & gt & C
Pl i L iR N R SIS, ZE TR N REB AL
AR C I HAKXNYEA R C M HRBURK,
BTl fe M 3R AR, EAMEN
R AT RE S T AT KgAK C
BREROPMRET ", B, BigREE
WARME RS ERh , EMAaREER CH
HRYHARMBZ, mafh a0 4E KRN Ak

R HHA: 2012-09-07 f&E H#A: 2012-09-23

KN A 7KARFREE LA B Ve I RISE, (R T £ 288
Xt Ve R sRBAAEBRAER .

H 3k 5 ( Megalobrama amblycephala) , L FR
B, k)8 T 1 & £ 4 (Osteichthyes ) , #jF H
( Cypriniformes ) , ## #} ( Cyprinidae ), #f V. £}
( Abramidinae ) , fifj J& ( Megalobrama ) , H. P4 Jii fif
E KR EFNER, AR E FZRRK IR
mn P Z— 2011 AE= Rt 60 7, AHXTTAE,
B2 #8258, 1T K 7 A TP SR R0y, (R G 7E 3R B
AP AR Y h 2 H 2 B AN AR R R 55 e

EEWE : LM B AR REBE TG (CARS -46) 5 A 25 ¥E:AT Ik (Rlk) BHIFL 12 3% (201003020 ) 5 H s 24 25 BLBF

Be BT HEA B L 55 9 % T ¥ 4 0 H (201240602 )

EEE N : TRIE(1989—) , 2, WL A5 A , WX B K P sh )& 9% 5 6 o E-mail ; wanjinjuan. a@ 163. com

BIS1EE: KT ¥, E-mail: gexp@ ffrc. cn
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HE L, 1 RS2 AT AR ABE T, SR T Sk 1 Y
ARS8, 4R THRAER C X H kB
HREARD , N RS R TR R IR
FIZRRIp4EHE R C X H Sk 7 4 f A R g 2mi, {5
HIRAM AR 25 d, P ER A 38% , H
FUR B AR K (9 B RRITIT IS, BT LA ML AF 5
XFSEPRAE TR Sy R T 5 [ K T 4E A R C Xt
VA Sk 77 8 1 90 R0 UL DA 282 A 5 4 D T A S i
ERWARTE . 2T I, A5 R F 8 N 7 16 B A
Frikm it Sk wgh iR R C B TR AT
WG, SR X B K 77 A 4 | I 9 2 A % UL A 2
PTERR IR , LA D T 65 4 P K )7 4 f A I
TREZEFREFERHR IR R S E KR

U RPR

1.1 R & HRmF R BER

3k 540 £ piy o B K =R 2 B 5 B TR K iR
WEBFFE R B IR . IR I M B A T RO,
MEREEA -BWHE LG AR, k=
(6.40 +0.05) g, BEHLATJ 6 4, 53 F| Jg %t B 40
(FO) Jeif B 20 (F1 . F2 \F3 F4 F5) , 4% 3 />
HE A 18 ANAERIEF K EE & 78 (H
2 820 mm {5 700 mm) N FHFTIRE, BAE Y
IR 25 B

DABSZE B B 2R VR, S IR B TR,
W T 6 HEAFREMERL, 424K C Ik
SEA4R1K :0,30,60, 120,240 1 480 mg/kg 17kt o
Srh R B FEE R WE 1T RE
) o FRHORFEMSEA T C KOF 2 i FE Ak
RIS R B R 4E 4 R C(95% , B IRA
A, HIEENE S AR R LR CLREE
A3R13.0.2,33.4,65.8,133.7,251.5 1 501. 5
mg/kg kL, AR ER 5 TSRS E , TR
IR AR L R AR 1.0 mm (4 37T 1 55Uk A
#,50 CHETFIEF 4 CokMEP RS
1.2 FAFEHE

H Sk B 7E SR AR YIAL 22 d J5 IE X TF dR B
R H R BRI 3K, 725 | 8:00-9:00
ESE R, 4 11.00 - 12:00, F2F 15:00 - 16:00
FHERE—K, BRIBRENAEERE 2% ~4% ,FF
HRAESR A A KBRS L%, g R‘mE
TR N . AR KR 27.5 C &4, pH R
7.2 ~7.8, W4 >5 mg/L, B A <0.01 mg/L,

B <0.01 mg/Lo 3 AN T, (R F5 %,
Bl LB, B H MR R RIE T O, &
PIL A K 5 PR B E R, R AL TR A IR
AFRFE 90 d SRR, B A AR FRE MRS

F1 EMEABELTREFRKE

Tab.1 Formulation and nutrition levels of

basal diet %

JEoRH TR BFRBS R

BRI (ARE Ve) 27.50 |[MEH 32.12
Bl 6.50 | FLHE 6.68
R A 2.75 | BREEHY?  37.91

AL 6.00 | MfE(k)/g)* 16.74
R EBHE 1.00 | #iEm 2.26
AALIERE (50% ) 0.15 | ®=Em 0.79
et ZHEB (RF Ve)  0.50
TR BURRE 0.50
Wik 10.00
o - JEM 25.00
[FGHE 33 9.05
PR RAYER 11.00
Z A 0.05
&it 100.00

TE 1 AR R BUR B 4542 2 A, 900 000 1U; 44 & D,250 000
1U; 4k %K E,4 500 mg; 4E4: &K K, ,220 mg; 484 K B, ,320 mg; 4
H:#E B,,1 090 mg; 44 % Bg,5 000 mg; 4k %K By, ,116 mg; 44
#,50 mg;7Z#RER,1 000 mg; MR ,165 mg; [HHK 60 000 mg; JILAE,
15 000 mg; MHAR,2 500 mg; 2. H YR M (G F B ME) :
CuSO, - 5H,0,2.5 g; FeSO, + 7H,0,28 g; ZnSO, - 7TH,0,22 g;
MnSO, « 4H,0,9 g; Na,SeO;,0. 045 g; KI,0. 026 g; CoCl, -
6H,0,0.1 g; 3. TRBHYI(% ) =100% - (/K45 + HlEH CP+H
Hell5 EE +HlIZF4E CF + MK Ash) % ; 4. JafE(k)/g) =23.64
ML +39.54 MR +17.15 4§35,

1.3 REES5HE

WFF RIS G 256 24 h, HREFEYLER 3
R, B4 9 BRIk, BN 150 mg/L i) MS-
222 fEPR R BERR B, Fl— R ME B RV ST 8% A2
FrCR I, BRAM MK AP, Kb —h &
THUBEE &4 1M, Bt i 40 B 2 5 5 55 — 1y
1M T 4 C4F 10 000 r /min B> 5 min H] 45
%, -20 CHAFHM. RMLEHREMREK,
SEEPFIFIEAR , B oy BE A R AR . R
b SREGHT 85 Lo
1.4 WEEREHE
L.4.1 AKS5BERER

A3 T B 1S B 2R (weight gain, WG) |
e K F (specific growth rate, SGR) \7HR} &5
(feed conversion ratio, FCR) . Jif, 1§ Z ( survival

http: //www. shhydxxb. com
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rate,S) | fF{& . ( hepatosomatic index, HSI) | i {4
Lt ( viscerosomatic index, VSI) | A 3% & ( condition
factor,CF)

Ws=100x (W, -W,)/ W, (1)
Ser = 100 X (In W, -1In W,) /¢ (2)
Feg= F/( W, -W,) (3)
S =100 xN/N, (4)
Hy =100 xW,/W, (5)
Vg =100 xW /W, (6)
Cp=100 xW, /L, (7)

:EQEP:Wc%iﬁi$;scﬁﬂﬁ=%ﬁiﬁ$;lrcﬁﬂmﬂ
FEGS ARIER (%) s Hy IR (%) 5 Ve
ALY (% ) 5 Co BB BE (% ) 5 W,y h Fa 4] 13
W, AR E ;0 ARRREGF, hEREA
e AR (KTHE) N, IR EEG
Ny HBFEREGW, B RERFEE; W, hE
RERNEE; W, hERERKKE;LIEREA
KK,
1.4.2 [ HEASEHNE

H 40 ML (WBC) | £ 40 ffd (RBC) | IfiL £L. 2 H
(HGB) | 1 Ifi. #4: 4 Jfd ( PLT) %% 7E 3N 3% % BC-
5300 4= B 3h .50 2 I 9 40 L o A R 1)
& B TYIEE AR BT ROBERAF .
1.4.3 AT AR I E

BN AR (ALT) AR E (AST) Jhadk
WERREE (ALP) | 6% ( Glu) (JB[EEE(TC) FiH =
fig (TG ) ZAE Y 3 BS-400 4 B shA: b #riX
B, R B RIIE 5 A ) BT ik
WHERAF .
1.4.4  JJLPAAHIRHE bR 190 &

JILPAR 7K #5225 (drip loss, DL) U 5 « B [ 8
it UL W K 4R T 5 L b B 7K 3 AL %, FR
HHATHLED (BLOERTBREERERK
4%),F 4 °C 4000 r/min B> 20 min, BUH AR,
FAW K 45 T WL R T 17K 4, FRE

D, =100 x (W, -W,)/ W, (8)
KA Dy HEKIAK (%) s W, HESLHTHLA
& ; W, ABELENRRRE.,

WLPAZE & #1225 ( cooking loss, CL) M € : B[R]
35 6 5 UL MR K 4% T L b A 7K 43 I 352

http: //www. shhydxxb. com

FRE B BHAEH, T 70 CHR/KZEE 15 min,
B PIREYS 20, P IK 4800 T UL PR 3R T K 4
RE,

C.=100x%x (W, -W,)/W, 9)
P Cp NERAIR (%) s W, FZEERTILA R
B W, AR IR,

A —# (Malondialdehyde, MDA ) & & Fl#8 &
Ak 155 4L B ( Superoxide dismutase, SOD) & 14 il
FE R R B A ) AR B AT P R & AT
BAKMIE I 62 BR & Uil 6.

1.4.5 fRP4EAER C e

BRI BIFREL 2 g FEARRE, B4 S N E
o FRSSEHAT(pH 7.4) 1 1: 9(W:V) Ky EL
BB, 5R )5 4 °C 10 000 r/min EB.» 20 min,
B BT a8, PR (AR C) e
BN B R R A TR I, BRI E
FESRiEF &S
1.5 HEGTESH

SEHHE I SPSS 16. 0 Geit i Hh i S A
K E 7 (One-way ANOVA) F1l Duncan [K L EH
FoAE, B & A IR 1) 22 57, AN R/ NE FRER R
FHZEEERBE(P<0.05) . A KER
YLIFBIME + FrifEiR (Mean + SE) &R,

2 SRS

2.1 #ERCHEALHHEERKHEN

M2 AT, FEE R R 4EAE R C IR K
B, S E SR E A KRR EAE BT
ZEREEHE, Horp 251.5 mg/kg F1 501. 5 mg/kg Ve
BNk E R e A RERE R TR
(P <0.05) ; THRL RECE e/ G # T 7 2
Mgy, B 251. 5 mg/kg F1501. 5 mg/kg Ve s
AR LG ENRBBEMRTRA(P <
0.05) . 2 ] LI 32 | JHF- A b A JE s B2 G W 2%
Pe2e 5, A 133. 7 mg/kg Ve BN A Sk & 14 Lb
BEFTXBA(P <0.05) . DAk E RN IF
W I8F5, P75 R ( Broken line model ) [A] )543
7, 15BNk 7 4h 4R R R Ve RIS B & N
150 mg/kg( & 1),
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F*2 HRPEMAEKFEH Ve xtHFktii4h & 4K IER M
Tab.2 Effect of various levels of Vc on growth performance of juvenile
Wuchang bream ( Megalobrama amblycephala) (Mean +SE,n =9)
Ve Wi PiaikE  AKER WER  HEEk® e BRER N JIEAA L JES W
/(mg/kg) /g /g /% /% /d /% /% /% /%

0.2 6.36+0.06 17.85+0.62 180.15+7.73* 1.14 +0.02* 2.57 £0.25* 90.67 +4.8 1.030.10 10.65 +0.20* 1.94 +0.02
33.4 6.383£0.06 17.93 +1.06 180.83 £1.40° 1.14 +0.02*° 2.56 +0.25*° 94.67 3.5 1.14x0.08 10.24 +1.21° 2.01 +0.02
65.8 6.383£0.03 18.18 +1.01 184.76 +7.52% 1.16 £0.01® 2.50 +0.21% 97.33x1.3 1.29x0.12 12.20+0.13* 1.90+0.03

133.7 6.33£0.05 18.74 +0.51 193.88 +7.60*®* 1.20 +0.01® 2.37 +0.12®> 98.67+1.3 1.15+0.12 12.39 +0.18> 2.03 +0.04

251.5 6.48+0.06 19.33£0.15 198.38 +4.71> 1.22+0.01°> 2.26+0.03> 97.33+1.3 1.07+0.76 11.70 £0.48% 1.89 +0.03

501.5 6.42£0.04 19.45+0.13 203.13 +2.19> 1.23 +0.01> 2.23 +0.03> 97.33+1.3 1.11£0.13 11.37 +0.28% 1.94 +0.05
T [/ — 5N EEE A AR BRSO RN BEES (P<0.05),

;(1)3 2.2 BERCHALHHENRENRNSHHE
§ 190 y=0.104x+179.2 ﬂ["’]
ﬁ 133 k=097 H# 3 AT4, 65.8 ~501.5 mg/kg i 5 4H Il

W 4B (WBC) $iE 55 0 B4 4 51 B 2 PR AR
T T T T T 12.8% \17.7% .15.8% .11.1% (P <0.05) ; Tii
Ve it/ (mg/ke) F A BLL 40 (RBC) | ML £1 8 5 (HGB ) il ifiL 44 48

B 1 R Ve FINER F 654 &1 E R H Ma (PLT) Bl 2253 A 8.3 (P >0.05)

Fig.1 Effects of various levels of Vc on
WG of juvenile M. amblycephala

R3 BRBEMAREKTFER Ve 3B Sk 5 4h £ ifn 40 A B 5 0
Tab.3 Effects of various levels of Vc on blood cell of juvenile M. amblycephala (Mean +SE,n=9)

Ve Bt/ (mg/kg) Fi4iie/ (10° 4~/L) LL40My/ (10724~/L) MmLEH/ (g/L) I f4a/ (10° 4~/L)

0.2 156.42 +£5.45* 1.44 £0.08 72.33 £5.78 60.33 £13.57
33.4 146.58 +6.85% 1.36 £0.09 60.67 +6.67 54.33 +4.18
65.8 136.37 £5.07% 1.46 £0.06 66.67 +3.28 66.33 +6.06

133.7 128.76 £5.62°¢ 1.25 £0.08 57.33 £3.84 52.67 +7.84
251.5 131.74 £5.54% 1.34 £0.06 60.67 +2.96 52.33 +10.10
501.5 139.13 +4.77% 1.41 £0.08 67.67 £4.05 82.67 +29.33

T W] —FU e P AR _EAR ST R B 25 (P <0.05),

2.3 HAERCHEALHHEMBELEROE  WNHEEAM(ALT) WEES I BEFIRT22.84% |
1] 18.53% ;501.5 mg/kg %6 2H H ¥ =P (TG) K

MR 4 ATH, SXRAME,65.8 mg/kg i KPBEFRFE T 43.75% (P <0.05) . Ak
WA MG R R (AST) MR EREMT e R C XM s (GLU) FijlHEEE(TC) &
33.03% ;133.7 mg/kg 1 501.5 mg/kg iIRBALS  EHLEZEN(P>0.05),

F4 BRPBEMAREKER Ve 3t k854 & M 7E £ A L IERER M
Tab.4 Effects of various levels of Vc on serum physiology and biochemical indices of juvenile M. amblycephala
(Mean +SE,n=9)

Ve ¥/ (mg/kg) BEEE/(U/L) HWEAR/(U/L) ik (mmol/L)  JH[EEE/ (mmol/L) HH =M/ (mmol/L)

0.2 145.96 +11.58* 6.96 £0.47° 40.80 £3.29 3.33£0.27 0.32 £0.03*
33.4 121.12 £17.54% 5.80 +0.50% 49.33 £7.40 3.65 +0.53 0.38 £0.01*
65.8 97.75 +5.75° 6.02 £0.07% 42.85 £4.56 3.55+0.47 0.41 +0.03*

133.7 125.48 £17.40% 5.37 £0.37° 44.41 £6.15 3.03 +0.18 0.42 +0.02¢
251.5 126. 18 +9.39% 6.08 +0.46% 39.28 £6.39 3.91 £0.04 0.41 £0.03*
501.5 150.33 +11.61*° 5.67 +0.45" 36.25 +4.15 3.89+0.11 0.46 +0.02"

T RS8R A AR AR F R R B 2R (P<0.05),

http: //www. shhydxxb. com
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2.4 #AERE CxHALE &N RNEXERNRE
i)

M S FUUEH, HERR 4 AE R C B g
3 K, 8 A AL 4 57 {L B (SOD ) 1 14 2 S5 3 KJE
FEARE S FERS IR 133.7 mg/kg BHEEIRE -

55t RAAH G, 133. 7 mg/kg iR I 4 SOD V&1 B
ERART 13.37% (P <0.05) . & 21 LA K
4% (DL) \Z&& % (CL) FIP B (MDA) 2 2R
BEP>0.05),

®5 BRPBMARKEL Ve 3 H k&% & AL AR L IERAIR M

Tab.5 Effect of various levels of Vc on muscle physiochemical indexes of juvenile

Wuchang bream ( Megalobrama amblycephala)

(Mean +SE,n=9)

Ve i/ (mg/kg) KK % RABR P WM/ (nmol/mg)  MBHEAMLIALAG/ (U/ mg)
0.2 21.73 £0.39 22.70 +5.83 6.15 £0.55 13.61 £0.65*
33.4 16.42 +0.37 21.40 £2.72 5.94:0.18 13.79 +0.28*
65.8 19.72 £1.67 21.52+2.29 5.83+0.55 15.14 +1.10%
133.7 19.25 +1.51 22.68 £0.56 5.87 +0.49 15.43 +0.43"
251.5 18.54 +1.98 19.64 £1.25 5.65 +0.66 15.09 0. 16*
501.5 20.41 +1.38 17.97 +1.53 5.72+0.43 15.21 +0.13*

T W] —FU e P AR _EAR ST R B 25 (P <0.05),

3 g

3.1 #4%F CHEASLmsEEREENTMm
HeEF CRARIEFERKIIUFTN, 72
hEIER M 4EE R C X HAKERRHFEM
Y EEAERMMR S aRA G E L LA K
MR C RIS A X . FEURAK
— SR, AR YRR T8 T 5 Y 2 - A XUk AR
L, TR ERRAD; BIAR4EE R C IR
KR RUBEAEAR C,HEREER , iUk
YA R CRFEB AR, AL, & Ak
T R C AR RGN, 3 E R AR E A KR
BAEEAMGE T FE&ES, K 251.5 mg/
kg #1501.5 mg/kg Ve BN Sk 3 R R
HERBRERTXRAP <0.05) ;BB RHE
Sesl /N TP M, Hodr 251, 5 mg/kg
F1501.5 mg/kg Ve 704 A Sk 5 1R 22 508 2%
RFXFHBLL (P <0.05) o AR ARG 7E Hofth £ 2
HIBFIE A IRIE S o 4% £ A T 3R T A
ECFRAE W B TC 2 25 5% X 133.7 mg/kg Ve I
i A Sk i Ak 1A B S 3 v T B4 (P < 0.05)
X EEAAE 2N 2 2R DR R T 4 A
R CWMEAEESFIER TR EEZ W3, &
R AR B 4EAE R C BRZIEE IE HEZS il
BEARIR RS RR M AR . DA (A3 F T
MIEHR, 2P BRI ( Broken line model ) [0] )543
M, 452 % 5 4y f8 1m kL ep Ve B93E B INE

http: //www. shhydxxb. com

150 mg/kg, X552 /N 1% 738 1 B R AR £ 1
TE R RN INE N 100 mg/kg B/, AT BE -5 4)
A AR C YIRRE/N, X8 R YR I R
BRAEX,
3.2 4% C MELE% & M FEES BN
28 MR S AL AR L B SRR B0 LA B 0
SHFEBVINER, MBS A 5 EFRE
AL FNSD SRR R T B R 23 BURR 38 5 L 1t 9
SEISPRIORE , 7T AR T % f 55 i B 00 &%
HL A 9 7 SR P S Y 5 R 5 R e, L 9 AR 9 A
Yo 1z HUF PR A 1825 B BEIR B LB SRR B A
Te X BRI )38 LR , 2 B 0 A B 5 B I 5
HSEARRR
MAEARBRENY R, MAEH S
LT 240 i 50 Bt 2 2 e £ K 2 75 4 I 0 7 4
P K3 B, OB ENNAEASRL
AT BEZESR(P>0.05), KRB k= 4
ERC IR BARMALHTE, X5
CHHORN 4 g ae 4™ Bror 9 B M rp 4
a oS O By 1 R R DEARE ) OR o  RA R S = Kt
BAR—B, XA RS AMARSE X, GRHE 5
BFIE. 20 LA B 6 2R 45 ) — A~ 25 2 4 AR
Sy BT S I 7 A BLR BV, B A IR
RANBHIRE S B H ZR L E K HZm, i
W ETF GBS, BB RAVR R A R AR, &2
P R 2o 0 A S2 G X BE A 1 0
¥HBEHRE (P <0.05) , %8 BB A HR g4



134 T &8, 5% 4EER C X k B4 A K | Bss UL B E AR 117

R C Al IR S 40 A & &, —E PR B b3
SRR T

MRS R 2 e A TN 5% & B T TR R
R EEE R RN SRR SR REESR
YER, — Al , B3 B BTG PR 3 m, 156 B O JiE
SRLR A R R A B g T 28 T3 B T T 38
VLB TRE & LR RERS > . REN & BRge %0 B AR
YA 762 mg/kg WIZEA R C iR AH % 32 mg/
kg 1A 56 4 BB B 2 FEA B A 686 1 75 h A R
B N % A TS 1, SA IS5 RAR L, K9
HsmagEAE R C 7 —EBE LR AR 1L
fs, Rt @R K. BEREEEENIIR
Wy I 5 IEL [ o ) A 40 L AR 190 B B AH AR o 2 —,
RRE MR G B EZFER H =m0
BEFEF o AN S2ot 4% 20 48 i OB K B3 B B 3
£8(P>0.05), X5 AFFONSO %1 MISRA
R R R 4 AR R C X DR AR 6 L R
7 B85 11 4 7K S G S W ) 173 — 3K . MCRAE™
B R B4R R C(500 mg/d) REREAR & I A
i £8 IV T = TR 0 BE [ A A B, (A SE
I :501.5 mg/kg IR BERE TIMEHH
W= (TG) 7K (P <0.05) ,{H X 0 [ i iy 5%
WA B E (P >0.05) , HJFERE & A FF T i — L0t
o
3.3 #%4FE CxELE &N NELIEFRHNRIT

LB 7K 453 2% 2 i e UL PR} — = B[] P 7K
STHIARIE N BE M A RN A Z ]G, KA
USRI B A — RV SO B = A i i ok, — 3
H R RN E B RIRFK RS, B
PRI IR L TR b 7 R AR 46 R A R
B AR R R g R C xR LA
FKBRTLBEMEZMN, SRR R -8, BE
A1z AL (SOD ) FIPY — % ( MDA ) B 4k g 2 i
WLPA Bt 484k BB 7 0 B o o 4Rk 72 B 1 EE 2 4
R, EFET RIS R P YEER C KT
HIEER LA SOD fyIE A 1R, B A 4k
RCWHINA SOD F S BE R TXBA(P <
0.05) ; LAY MDA & &2 FEE B 4EE R C KF
HIER R E I —E I T P 3, (B 4% 4 [A) G 2 31k
ZR(P>0.05); X5 KWL R —H, H
133.7 mg/kg iR 50 4H B EH N T SOD &k, 1
#AER CReiRm A k074 N R PTELRE )T

5 LR, TEAR IR AT, Tkl o s i 4k

AR CHFTHLE4 AR AR, I ELER LA
EEHBERB MRS ALGE N E R EEZEE
o DA E R IPMFE AR, ST B A [ 15
a3, A5 B Sk 85 4 R Ve #3E B KF R
150 mg/kg; [FIBRIR SRR, FE4EA R C K
S Bk 87 4 B G- BE AT BT R AR S AL
B, BHI 20\ 1 3k 5 4 f AR b b Ve BYIE HL &
5150 mg/kg .
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Effects of dietary vitamin C on growth performance, hematology and muscle
physiochemical indexes of juvenile Wuchang bream ( Megalobrama
amblycephala)

WAN Jin-juan'?, LIU Bo'?, GE Xian-ping"*, XIE Jun'?, CUI Su-li'*, ZHOU Ming’
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Freshwater Fisheries Research
Center, Chinese Academy of Fishery Sciences, Wuxi 214081, Jiangsu,China)

Abstract: A 90-days feeding trial was conducted to estimate the adequate dietary vitamin C ( Vc)
requirement of juvenile Wuchang bream ( Megalobrama amblycephala) and its effect on growth, hematology
and muscle physiochemical indexes. 450 healthy fish were selected and randomly divided into six groups for
which Ve were supplemented at 0.2 ,33.4,65.8 ,133.7,251.5 and 501. 5 mg/kg diet. After 90 days
feeding, the growth performance, hematology and muscle physiochemical indexes were investigated. The
results showed that the weight gains (WG) and specific growth rate (SGR) had an increasing trend with the
increase of dietary vitamin C, the fish in 251.5 mg/kg and 501.5 mg/kg Vc group had significantly higher
SGR that in the control group (P <0.05) ; while the feed coefficient reduced with increasing of dietary Vc,
but no significant differences were observed among dietary treatments (P >0.05). The fish body indices were
not significantly different among groups, except the viscerosomatic index in fish with 133.7 mg/kg Vc was
significantly higher than that of the control group (P <0.05). Compared with the control, the contents of
total leukocytes in fish with 65.8 - 501.5 mg/kg Vc, serum glutamic-oxaloacetic transaminase in fish with
65.8 mg/kg Ve and serum glutamic-pyruvic transaminase in fish with 133. 7 mg/kg and 501.5 mg/kg Ve
were significantly reduced (P <0.05). The contents of serum triglycerides in fish with 501.5 mg/kg Ve,
superoxide dismutase activities in the muscle in fish with 133.7 mg/kg Vc were significantly improved (P <
0.05). Other indices, such as survival rate, erythrocyte, hemoglobin, platelets,albumin and cooking loss of
muscle were not significantly different among groups( P >0.05). Based on broken-line model analyses in this
study, the minimum dietary vitamin C level is 150 mg/kg to get optimal WG.

Key words: Wuchang bream ( Megalobrama amblycephala) ; vitamin C; growth performance; hematology ;

physiochemical indexes
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