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# F, EAE, Zak, HAX
(L Wi R A R 2 S Rl A BOR B , #1g Kib 410128
2. v E KRR AR T B A TR PRI T BT, K A 2 5 R M SR G T i e L W I 430223
3. P E KRR IS BE K M BF 5T G TR JEE 214081)

TEE: DB EMEN(7.2720.40) g W F & A REHE, RALEER C(VO)AERFNO
(X 4) . 16.3.33.9.69.1.137.8 #1277.5 mg/kg 6 fr& a4tk mp AAE5 48 ARF,
PH0.69.1 F1277.5 mg/kg V. 41317 24 h & G M3 (20 mg/L) ,BFF % Vo X F & 45 & £ K|
REBRTAAMERANT N, ERET UFREEKE A, TEAEEALNT KRN T EZH K
fAERXCEFEEEN63.0mg/kg, MW HEfihwFd V.REESEHAH Y VoA EEEMEX
M, % Ve R E K E 137.8 mg/kg B, LA EF Ve REEX B0, B & Fm Ve 3t
1 KA A SN (T-SOD) EH R H B (MDA) 2 E LR FEH W, W+ HFMm V. B¥
T L A H K AT A 4 B (GSH-px) fr it # fb 2 B (CAT) 78 M (P <0.05) ; fn 7 F 4 it
HIk(GSH) & Ef 4 £ Na' /K" -ATP B & ) (NKA) M B Vo A EWH W E A5 #
B oMbmEE R BAE(COR) E TS, AAMEAHEFEMIA V. 4 & . iF T-SOD,
CAT .GSH-px & P \GSH 4 & fn #2 2 NKA % £ (X, )% V. 4 & .COR f1 MDA & & # i
#H ., Hf a4 T-SOD,CAT NKA & £ .GSH MDA 1 COR i fl 5 # 7 £ # (P <
0.05), A A MEME Ve A F &KV, # B8R FHMK(P<0.05), 1 CAT . NKA & 7y |
GSH.COR i #l E3# £ 2 #F L, 69.1 mg/kg V. 4 T-SOD EF e ] 5 £ 8 & £ 7,12
GSH-px & %1 MDA 4 Eh il £ 5 % % (P <0.05),7 277.5 mg/kg V. 7 #m 4 GSH-px
EHFAMDA A BEMM M EEXE R AR % ,ET-SOD EFH B EXHK, hE V. A BERZHAF(P<
0.05), AREN, FERBERFEKNEARAR Ve R E N 63.0 mg/kg, A A F &
FAEREBFRMN, M Ve TAREBINEEZ, ZBINE TN, LEFEHA QM
HE A o
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PLARE , 2 ik Hb 5L 35 55 O 9080k B 52 21 5E 78 . 44k
2R C(Vo) RIIN LR , 2 3 A6 A F4E 7 1E 3 2E
HHLRE T 5 M E Y BL. 5 REZECFHESI YA
i), Z 8RR N = L2 % N B A AL, A RE
HATE M Ve, RATNEY AR, Ve & —Fh
R A PR A S T TR e i AR G 4R
U 1L 22 A R B s A D T A W] R A
P 544 ( Mylopharyngodon piceus ) 2 3% [E
TR GEIRAK IR B 1 26 1 DY K Fp 22—, 7E N 57 FE
o AR P K AR PR B AR (LA R R AL N )
PRI A ) B, TSR Y R B, AU 38 5 e
H gz Na* /K" -ATP GV, bt 8L RS
ZE R T SR e S 5 R
Ve BB AR DT Ve X3 A2 1K 5 2 Tl 9T & A
iaBE I B R, LI Ve B 3R R 1 AR
SN SIS R RE ) SRR R 4R

1 MRS Ik

LS YL

SEEGT 0 1R A K B BT B Y ) —
W LU AT IR T A SN K R b (5.0 mox
LOmx1.5m)Hgif 2 i, H & 50 R bl 4Rk 2
U, HAfoK & AR 1730 B FRIIA], KR (27 =
2)TC,pH 7.31 £0.2 R A &4 5.0 mg/L DU |, 3
FHUCIRBRER AR AT K AR 2 S I, S 2 A
TEEET 0.2 mg/L, I SLE AT R 24 h,

1.2 iRt

Z: RS b AREIRC 7, E HRLEE B 36. 0% FH

=/
W

1.1

NEWT 6. 0% f B il 15 B}, BLAE 2 18. 0 KI/g (%
1), LA Ve BEERTR (Ve A RCE B 35% , 75 5 H iy
HYIEARA AR R R Ve B, 78
FERf R A A N Ve B2 R 0,50 ,100,200
400 #1800 mg/kg, LAC | 6 2H Sue fkl . AREL 5
BHE WG 1 40 BT, G 0o R BUE 9 K2
RE A, R AURE R & WLFF 1.5 mm kL
ARBHEORL , T B A KT JE - 20 CIRE 4 .
AP AR Vi SEN B 43 5 R :0.16.3.33.9
69.1.137.8 F1277.5 mg/kg,

PRk G Ik A — B SR E T E N
PR 7K 37 58 7 G K R A6 (300 L) Hp £ IR HE il 47 K
Yitk, 1 J4 I Pk ik A% X S R 9 [ 90 1R BT &
(7.27+0.40) g | FEHLA FC B 18 DoKTGEAE T, B
AR 30 B, A 3 AEL . BB E IR
M 3% ~5% ,5% 2 A% M (8:00 ~9:00,16:00 ~
17:00) , 43 i G & 1 40% 1 60% . H K 1
UMK BR R 173 JRIEBRAE NS, H R
N2 h EAAMET 5.0 mg/L, SEE ] ] - K
(28 +2)C,pH 7.31 +0.2, /K M & AW
KF 0.2 mg/L, HARGCR M, R o2k 8 il 3¢
FASLI ARG AL 24 h, MR A K AL, 1
B0 (%f ).69. 1 mg/kg Ml 277.5 mg/kg V.
WA, BAEREHLET I 10 B 590 9 fa, 2 B R
25095 vk G B R KR R R E 20
mg/L kA 24 h AN A S8, A &S A,
PRAIEE A KT 5.0 mg/L,

N

®1 EMEAMARRERKFE(TE)

Tab.1 Composition of the basal diet and nutrition level
R it EHRAR K

ingredients contents proximate analysis level
K5/ % fish meal 20 ML /% crude protein 36. 86
TH1/% soybean meal 20 HLNE /% crude lipid 6.68
#iH/ % cottonseed meal 16 MK 4y/ % crude ash 10.28
SXH1/% rapeseed meal 10 BBE/ (kI/g) gross energy 18.1
KM/ % rice bran 7
T ¥/ % wheat meal 21.94
i/ % soybean oil 2
fH#%/% choline chloride 0.

R — %45/ % monocalcium phosphate

WIREH (A& Ve Ml Vi) premix( V. and Vy free)
4 & B/ % vitamin E

Hi% 47/ % antioxidants

5 %77/ % mold inhibitor
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1.3 HEmXE.2HEIHE

A KI5 AR I B S I A AN ZE R 43 5
X A5 KA Tl A T IC R R

FrE AR K (SGR) = [ (LnW, - LaW,)/T] x
100%

K, W W, f T G5 5l 368 7 24 2 4K T &
(g) VPR T & (g) Fi FRmf ) (d) .

AFfarr 4 CAH% 2 SER:]
J& 3 N K TG AR FE AL 3 RS0 5 0, vk
e 350 I 43 B R AN Al b WL, BRI — O B
LA 35 5 5038 B0, il A B WA . I
WUA AL o Ve &R 2, 4- 6 B8 A
Mg o kA Ve B i R R ASOHAE )2 BT S
(HPLC) il 5€ .

o 7 5 AT AW 38 HT T, A S8 K
FETPRENLE I 8 RS i, A KA 0.15 mL/L
TR R R, B 1 mL T E g AR R
FIKCR M, & T LML, 4 CTHE 12 h,
3 500 r/minE.0> 15 min, B FE ME®B A S O &
i s - 80 BRI UK A T R Ar A o

I e ot B 55 5 (COR) 2k ] I i 4k 5 4k 2
B A B2 | f ELISA 27 & 00 &2 5 4 be H ik
(GSH) .4+ e H ik it S Ak ¥l ( GSH-px ) (Y — 1%
(MDA) |58 A 1k ¥ 5 {1l ( T-SOD) F i %A 1k
AN (CAT) ¥k FH R ot @ A 2E ) B 2 iF 52 Jr ik
I E

#8422 Na“/K*-ATP & & M =N IS ERC]
J& UK AT B A 2 61 BBl
22, FH A BIER K U, U8 AR T K 4, T 6 22
Na® /K" -ATP Jiff (NKA) 3& P & o HA E 2 B
BBy . NKA I 80 5 U s LA
/NIRRT U e ATP [ 53 filf ATP 7/ 1
pwmol JCHL#E A& 1 A~ ATP [ G Jy B 47 [ wmol
P/(mg - h) ],

1.4 SFitaoh

SEu 45 R DLV S E + AR 22 30K, ] SPSS
17.0 A AT RN R T 22 001, M 2 5 0 & 0
(P <0.05), >k H] Duncan [X 2 & 4 AT ¢ K
A5 I 22 & 38 T S AR A
2 4

2.1 HAEECHELYEEKNYM
RDRHAE A 3 C R 0 £ KRR L
& VoIRGB SGR #) % 5 T X IRAL(P <

0.05) , HFf#H Wk Ve B8 I (938 i, 75 1 4)
fi SGR £ TJh % . 4 Ve B ik 5 s o
69.1 mg/kg I}, H: SGR i BF 61, HI¥ B ¥
F0~33.9 mg/kg V. I (P <0.05)

ZPrek alIH 73 A B, 75 4 A0k B R KA
K AR R Ve RARER IR 63.0 mg/kg,

B C C ¢

—_ N

e
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1 #ERCHBEYBERKNIZMN
(FHH +irfEE , EEH =3)

FE B AN R 2B e m 45 4 1) 25 5 . 3% (Duncan [RZ E LKL, P <
0.05) .,

Fig.1 Effects of dietary vitamin C levels on growth of

juvenile M. piceus( mean £ SD,n =3)

The values with different superscript letter are significant
different among different dose groups( Duncan’ s multiple range

test, P <0.05) ; The followings below are the same.

22 sEprENEaNEHATELERCEE
A9 i

JILPA) JFE U R 9 R Ve B b Y Bl AR
Ve SET WS RE LI (P <0.05),
TR Ve 5 R B s 137.8 mg/kg B L
WAIFRE S Ve &8 BRI AR (8 2) .

FRWAEH AN FAFES Ve S8AT
R, At mANA T Ve &8 Pra s 22 5 A
WM Ve BIALIFIE Ve 5 B8 TR (P <
0.05), HMMaJG Ve BRI Ve &840 23 5
TR (P <0.05) o & & W 36 i J %t AR 40 75 £
ME Ve HEICEFLAE Ve WA Ve 5
AT, H 2775 mg/kg Ve IRIN4LMTE Ve
FREIMERTE 2R B WHE)E Ve BRI Ve
EA R TR A (P <0.05) .
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‘\’3 30 | C,P=0.295
EﬂE 25+ B b
o E20r B
W= 15F,
220 _A,Pa—0.57IO
2 s5¢
= il NAERAN
0 163 339 691 1378 2775
B 100 g EP= 0007
EX: ™
Sg 807 D.P=0.026
G 60t
ﬁjs
> £ 40 |
*ﬁﬁg A,P:OO
@5 20 8
2l
£ 0
0 163 339 6.1 1378 2775
Sﬁ—i
- Er P=0.031.c
g © 20 POlOObE
SE st
2 10 -P 0.1202
|
L : I
g 0
=

163 339 69.1 137.8 2775
FREAERCE R / (mg/kg)

dietary vitamin C levels
OMMERT wiiME /G
2 HERCHEEAMEBANEARLERC
SEMEM(THE REE, EEH =3)
HE B ARG /NG T8 23 1) 3 7R 42 S0 SR W I 4% 4L Tl 22 S
2% (Duncan Z L, P <0.05) 3 P (iR 7] — 5l i 2H /A R
LTS I EE R (e K ) o R IR
Fig.2 Effects of the vitamin C on tissue vitamin C
content of juvenile M. piceus before and after
ammonia-nitrite stress( mean +SD,n =3)
The values with different capital and lowercase are significant
different among different dose groups treated with ammonia-
nitrite stressed ( Duncan’ S multiple range test, P < 0.05); P
values are the comparative results per dose groups between non-
ammonia-nitrite stressed and ammonia-nitrite stressed ( ¢ test) ;

The followings below are the same.

2.3 saENSEYEnETRELRSEN
2 m

TR Ve X5 4 i TE T-SOD i M AN
MDA & 4 JC 1 3 5, {H i 35 £ = 1l 7 GSH-px
Ml CAT ¥ (P <0.05) ,fH%& V. N4 GSH-px
THPEJC 3% 22 5+ ,137. 8 mg/kg V. 44 fix i CAT
e FEEWE Ve &RMTE,GSH & 27 &
B Ve WA B B A 1378 mg/kg B,
GSH % & . = % B 2H (P <0.05) ;1 COR P fr]
BE Ve IR T REEH (P <0.05) (K 3),

5 P=0.057.a
° AB AB P=0.842.b
£ AB
= B
%
B
=
0 163 339 69.1 1379 2775
5 P=0905
—
ERR L0 P=0.039
SE st ab
BE
g 40
sz
w2 20
g
m 8 0 1 1 1
e 69.1 1379 2775
3 B.P=0491
E B B. P=0059
=)
S 2
E_
==
o ©
e
163 o1 1379 2775
g 3 B BPOMSB BP0
. .= 8
SEE
gﬁ g 60, A.P023
ZHE 40
R =
ggg E 20t
> =
& @ .
163 339 691 1379 2775
35 ¢ B.P=0.082
~ I B
2 30 A AP=0239 My
2225 A.P=0.003
- 3
T2t b
=
EE5)
R8I0 ¢
& 5t
O 1 1 1 1 1
0 163 339 69.1 1379 2775
~ P=0,012
- -
ES ;2 4 P=0. 527
25 % P=0,034
EE 15
o = 10
kE o

0 163 33.9 69.1 137.8 277.5
FREEECE R / (mg/ke)

dietary vitamin C levels
OMART mPEE
3 fEZRCHESREMENETAYENE
EUEROEN(FHH REE, EEH =3)
Fig.3 Effects of the vitamin C on blood biochemical
index of juvenile M. piceus before and after

ammonia-nitrite stress( mean =SD,n =3)
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Z A M8 A ff 1M 3 T-SOD CAT ,GSH-px i
£ M GSH & 5 %Ik, COR 1 MDA & & & 1 i
B, Hor S AU 38 (% BR 4 1 ¥E MDA (COR & &
WETHE (P <0.05) (HAEPE AN Ve BEA 8%
W38 J5 1M 7 MDA (COR % & Jt i@ &, V. 1)
BAHZAM AT COR T EEZF AL &,
A G ,277.5 mg/kg Vo iS4 i COR
LT X B4 A1 69. 1 mg/kg Ve W4l (P <
0.05),277.5 mg/kg V. @4l iE MDA 5 &
B F S 2 S ARE . A ME )G, Ve Wk i
i MDA & i g LT X RYL (P <0.05) ; A
1830 AR TN AL i T-SOD [ CAT i LA &
GSH & # (P <0.05) , Mk &S fm Ve BEA &%
FEAS Wp a0 )5 1M ¥ T-SOD [ CAT i% ¥4 L )¢ GSH &
1 EARM B, Ve B 38§ S I CAT 3%
PE.GSH Gt Z R ARE , AAMB )G, Ve B
My CAT 3% PE i 3 & T X B4 ,277. 5 mg/kg
Ve WA IMIE GSH & & &4 5 T X R4 ,69. 1
mg/kg V. WAL IILTE T-SOD i Pk i85 5 2 =
AW, Wi )5 ,69. 1 meg/kg Ve BN LW T-
SOD It & % 5 F Xt B4l B AR &0 &0 W a8 Ay s
X HRZH I %5 GSH-px i 1 22 5 8 o 2, (H 38 )5
Ve BN M3 GSH-px i PEAT 48 25 v T %) R
41 (P <0.05),

2.4 SRMBEIGEEZ NKA FHTH

XA, 45 Ve B N4 EE 22 NKA 75 P
YA ot (HAL 277.5 mg/keg Ve BN W% &
TXTHRZE (P <0.05) , S A AR T g2
NKA &M, AU B A e 22 5 W % (P <
0.05). A )5 277.5 mg/kg V. 4 W% & T %
HF169.1 mg/kg V. 4H(P <0.05) (& 4),

AB AR B.P=0.089
AP=0. AB,}F;OélésAB
a

ot o et

B Na+/K+-ATPEg /
(U/mg prot)
OO\

gill of Na+/K+-ATPase

0 163 339 69.1 137.8 2775
Pkl RCEE / (mgkg)

dietary vitamin C levels
OfNaRT miEMEE
E4 #EZECHEEMENEETEYDE
B2t NKA W20 (FHH iRk E , EEH =3)
Fig.4 Effects of the vitamin C on gill Na*/K* -ATPase of

juvenile M. piceus before and after

ammonia-nitrite stress(mean +SD,n =3)

3 ihg

TR RIS — B Ve Al fg a2,
AR Ve XA T SR F R A i
PRI 0 S A B B4R R R R 0 ~
69.1 mg/kg V., H MR E L KBERT R BEH, R
ML, 24 Ve B it 69. 1 mg/kg i, H A€ A=
KAET R ELA, W r s m s i, &
KRG KRR EAEKFER, Ve AR E&EN
63.0 mg/kg, & F AW A1 ¥ 4 ( Epinephelus
coioides) (Vo 4507 K /& 24.5 mg/kg) ") g wg
21601 ( Culter alburnus) (V. B 37K & 50. 1 mg/
kg) "7 ABAK F #5 ( Lateolabrax japonicas) (V. 4
MERk & 70.0 mg/kg) " 839 4 ( Oplegnathus
fasciatus) (V. 307K 118.0 mg/kg) ', H
JRR ] B 5 R E X Ve AR IER A T8 N 1 S
Bt Ve fasRfrtE 57 .

HAF V. RRBESEDH Ve S REIEH
K EFETEA Ve SR, HAh Ve iR &
K E AR SR b B R Ve SR
Bom L, WUA ERER IR Ve SR 2 R E BTG
P, U R g 137, 8 mg/kg W, L P AT AT E A
Ve AR BB, IR Ve 1 FZAE A7
Gy, g wam LA Ve & i [ BT E
Wt Ve 19 FZAH T B, 2 A W38 %k LA
Ve S RICRFZ W, B HTFED Ve & &
A AR TR S BEA , ELAE Ve i ImAR b Ve &
HIE TR, Ve ME AP A 5T E1k BF
A BRI, Y R S B = AU e S AL AT RE
T 3 VR R AR AR B Ve HRPT I A S oLk
Ak B BN 2 AR 1 — R A AR T X
HEZH DI Vo BRI, Jo A ROR) ok 22 i
ML T A A i Ve & R TR
I HE B8 S LR S I E A AR Ve AR
SR, 75 Fh A2 85 ( Pelodiscus sinensis) " [IBE5T %
L, TR NS AR AT R Ve B TR B H T
TG AR AL, SR AT RE S S B |5 R R
GRS Sl S

T e i — 2 AR — () 2L 2 Bl 2 A R RO
HRX , BERR LA B b R BRI S A0 A
JB P 0 2R 8 TR R TR, T B T e 9 3R A
TEAE , AR HEA MW ™ o 247K 31 32 5 35 85 N
TG HE R E A R R 4 3 i, ALk
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PR N W R N A B I VR P R R & O
FEL RIS AE Ve LA ROR LA R B
WY SRt R B R Ve A R
o LT R BT R R R Ve Ik R
T R R T G R LA R R
S, S UM A8 BE A I R B e T, (H AR
B A IS & Ve BB R R A A a5 T
LT B J5 5 ek 9 T g, X S DR b i R V.
AR T ML B o e, S 5R E fKHT E A WA
T SR NS W R RE ) . AR, Ve Xt
LI 5 R B I Y A SRR DD AE G, B AT A 4
Tl AN 1 IR 7 TR A ok 4 A T R A 2 [ I Y 5
WL 1b- JER i S 74 a8, 0 L 0k B 5 A 2 R0
LIS PR UR L 2SRV R R A
ZHE ERRR B K R R AT O 1 SR R
W R e S
WIEN S H5ERIENLZ B BB R
GG AR RS, EM RS FEAHE
Vo 4i4E R E.GSH M s iR % MRS T84
5 A Wy B A T (75 BB EUBH 8 7 ) L CAT (3
Brid S S 550 LA 2 B 0BT B aa , ik
AR B A SR A 5 T AR A A G
TP AR ALY B i, T T B A RSB
e . HET, A SR B0 K 7 S B A
ALRE ST )8 J7 W #5 © A A C il . Chien 257 45
R MR R R PTR80S B TS R
HF ( Penaeus monodon ) Ifi. ik B B 31 & 1L 77, Liu
S5 TS SR, VE Al A5 sk 1 s ALK 1B 15 R A
PUEALRE S, NTTA BARBT R a . Ve 1E R —
o i S B A AR R 3 SR K S ) B B S Ak
B 05 T O A MG RGE . SR A5 R B R,
Ve Al A Jhe W i CAT, GSH-px {if J1 #l GSH
i, T SR LA DTSRI BE T o OGS B,
Vo K s PR R R R R
o/ S fe 15 Ve s pLR ST g
AEENRR, ALBLER TR, HOZHEAA
rif e, Xt B I 3§ T-SOD (CAT {5 {1 GSH &
R FEL, MDA & & B 5 T & . H A R
WM V. BEA SRR Z A W8 5 L 7E MDA & &
Th i 0 e BE B AR = AP 38 )5 1L T-SOD | CAT
W PELA L GSH & SRR IR B . X Uil Ve &
G A B X B E L R A —EAE
o Ve ATA RO 5 AL B A S E R A Ak

Py K 400 T 2 58 1 38 X LA e B ALk L 3, B
T FEAR G 5T 3k 48 Ak ) MDA X #L A (14 451 3, 184 988
PR BEIA RE S) . 5 Wang 45 B 55 45 AR

S £ 2P W AR S8 0 G R
BRAL, NKA S il 21 23 008 S840 A e 200 3 1 JBE | A
TE Y — 2 11 I, 76 A8 7 T kA bR A R
WERENMEM T . BB MA 22 NKA 3%
PRI . HAT A e R R
Bl NKA W5 (9B 5 R A Liu % 5 i, VE 7]
A AR R 9% R 22 NKA TG M 28 i 3R
ZEAE X i 22 NKA 36 V£ 19 52 e, A 52 56 BfF 9% 3k
B DR R R I Ve BB NKA 5 M THE, KA
AT 22 NKA 5P FEAR A B 3 (H Ve BE
ARG i S A Wy 30 %) 68 22 NKA G2 m .
MR R AW T2 B E T RE . {H Wang
2B gs H A YR IR ( Macrobrachium nipponense )
fe b, A M A T 137.8 me/kg Vo A] ] 1
NKA {&VETh e, 5 AU 545 RAFAE 22 5, H R
ATRES Ve WA G, B Ve B AT RE Xt
NKA {5 #5774 i 47 o

ZEERTIR, Ve WA E K, DL A
AR KAE KRB R Ve ik 63.0 mg/kg.
Ve EAEATALI T HE 22 Na* /K -ATP FiE M FI
MU ACRE J1 , BEAR IR BT I S, AT A A%
HEHTHLAE BT B8 g

Foo SR 7T AR B e A s AR AR
Bo— R IR A A A kA

FFRBTATER FE LA LR F i 42 PR ALK
NS
SEHk:
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Effect of vitamin C on growth,immunity and anti-ammonia-nitrite

stress ability in juvenile black carp ( Mylopharyngodon piceus )

HU Yi', HUANG Yun', WEN Hua*’"*, HUAN Zhili', ZHONG Lei',
MAO Xiaowei', LI Jinlong', XIAO Tiaoyi'"

(1. College of Animal Science and Technology ,Hunan Agriculture University ,Changsha 410128, China;
2. Yangize River Fisheries Research Institute ,Chinese Academy of Fishery Sciences,Wuhan 430223 ,China;
3. Freshwater Fishery Research Center,Chinese Academy of Fishery Sciences,Wuxi 214081, China)

Abstract. Studies were conducted to investigate the effects of dietary vitamin C(V.)on growth,immunity
and anti-ammonia-nitrite stress ability in juvenile black carp , Mylopharyngodon piceus( initial average weight
7.27 +£0.40 g). Six iso-nitrogenous and iso-energetic diets were formulated to supply at dosages of 0
(control) ,16.3,33.9,69.1,137.8 and 277.5 mg/kg vitamin C diet, respectively. After feeding 8 weeks,
according to specific growth rate,three group of 0,69.1 and 277.5 mg/kg of black carp were subjected to
an ammonia-nitrite stress (20 mg/L ) for 24 h. Results indicated that the effective vitamin C content for
maximum growth is about 63.0 mg/kg. The vitamin V. levels in liver, muscle and serum were in positive
correlation with V. content in diet,and no significant differences were observed among fish fed the diets with
equal to or higher than 137.8 mg/kg of vitamin V.. No significant differences in total superoxide dismutase
(T-SOD) and malondialdehyde (MDA ) were observed among dietary treatments. But V. could significantly
increase the catalase( CAT) and glutathione peroxidase ( GSH-px ) activity (P < 0. 05). With the V. content
increased,, CAT increased at first and then decreased. Glutathione ( GSH) and Na’ /K" -ATPase ( NKA)
increased when V. concentration in diets were increased, cortisol ( COR ) were decreased at first and then
increased. After ammonia-nitrite stress, each group of the V. concentration in liver, T-SOD, CAT, GSH-px
activity and GSH content in serum and gill NKA activity decreased,serum V. level, COR and MDA content
increased. The T-SOD, CAT and NKA activity, GSH, MDA and COR content significantly changed before
and after ammonia-nitrite stress. Liver vitamin C concentration in fishes fed V. diets significantly decreased
after stress, however, there are no significant changes in CAT, NKA activity and GSH, cortisol content
compared with control group. T-SOD activity in 69. 1 mg/kg vitamin C diet had no significant change before
and after stress,but GSH-px activity and MDA content had significantly changed. In 277.5 mg/kg vitamin C
group, GSH-px activity and MDA content had no significant change except T-SOD activity and serum V.
level. All the results indicated that the effective vitamin C requirement of juvenile black carp for optimal
growth might be 63. 0 mg/kg diet. Fish have been stressed when put in ammonia-nitrite, and V.
concentration in diet could improve immunity and anti-ammonia-nitrtie stress ability of black carp.
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