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UL, AR AR e A R C W] LA S g v
KArEBE T, I sR ARtk . e
B

HErmik, KEFRC LW 7 20 a2
ek R C T oK. WISk ) (Megalobrama ambly-
cephala) H AR TR 4EAE 2 C 1Y B INEL N 150
mg/keg®™, FH i (Mylopharyngodon piceus) K15 5 I
AR AR C IINER 63.0 mg/kg,
etk (Misgurnus anguillicaudatus) %)) £ ) 4} vp 4 A=
E CEEWRMIME N 95 mgke®, H i (Ctenopha-
ryngodon idella) I 1) BEHh 4 42 2 C 3 B IS N
iR 100 mg/kg” . i w ¥ IE 0 (GIFT O. niloticus)
TR R 3 C Ol BRI 282 mg/kg!s HHUE
AT, ARREXTgEA R C TR AEE R W
BRIt Z4e 4% C, ANMUGEA B A K 1R
., B AT ARG AR o FEXT A sS BASE rh
BL, U 800 mg/kg HEAF C X Ak AL 4y i 1) A
KMmelk A B gswm, (Haeks s ik b a et
Rel. XTUR kA p pF R IY, AEDRL TR s
YA 2 C T L o R g VR R ATy £ R AR OR
g R C WMk A RKY, Hik, &~
[ 02 FE AR B BE A 4E AR R C SR dd Tl RS in o /2
E| P S

CARIUEN, A FR C YRR E 3
HEEZEH. P A, ARG HA
K C RS e, 21 Ji 5 HAz A5 up i fh 2
BEAIC, A7 BRI 3 ik 56.9%. 16 4 8 (Para-
lichthys olivaceus) [a LA IN4E A= & C RE 35 42
1o A AT 0 B A 2R DL R R R U A R
HAT L, B bbb 4R R C & = LUR
EAT TGS . AR TN,

KO BES (Micropterus salmoides) 18R IH i
PR P IR K 228, DR PR o e G L ) R 45 4
RU,OIENPETR . ARG AR . SR
B AL H, CRCh T IREK > SR8 ) —Fh
BAT IS, Bl KO BT K SRR ATk R
PRI, AR R T, FR0H % AN
WP R, X ORI R B A ) R R RS K
SRIMT, FEMNMI G5 R F R T, mET R 2
T 5 7l i i — 20 R R o VAR [ P A R A
KPR ER R 1 R fa () 4E A 3 C TR TR
TG BT R O B AT £ 4 R CTROR
T (B9 3A B A T o A ST g R MR R B
FEEE IR R 4E AR 2 C A RDR, AR LR
F R AT 0 AR K PR R M AR KA SRR Rk . WA
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SERRYEAEZE C K. LUIgEE R C BRRREREE P
= ) 2 Al 4R RE 43 S I 0(VC0) . 200(VC200)
400(VC400), 800(VC800), 1 600(VC1600) mg/kg
erE R Co Mo IRBHHIVE 5 122 ] Gao 4517,
P By R SRR 2R R I 5 2o 80 H i, 4261k
THRYBC LU AR, SRJGTRAT, T2 40 R B 9 i
RiE, WA AR ER UKL, 78 50 °C T4t
TIEmere, FH 60 H i /A1 80 H i M i 4 iy 7 1l
K (60~80 H), A% ELEH, F-20 °C uK4fi
PRAERE T . SO DR L 58 UG, SR AR E 7 i
D Ak v KRB 1 T L AL D ORI 3 1 %
1.2 LIEXER

K BB rfrfa g [ b E AR b LU S K
FRFHAN ], AT AE TG Bz =il i 4
HaA Ol KA K P RIS, AR S 566 A0 4 1R
M (1.2+0.26) mg YK I H i 41102 30 000 /2,
W HBENL > S 4, B4 31T, BT Y
2000 &, $MESLEILEFLE 30 d, MR B4R HT 30
min FFAT, FRfa R A WAL . w5 KR K
BT, B H AW 7K, RREEEE 3 h
(H A 02 if 8] . 7:00. 10:00, 13:00. 16:00,
19:00, 22:00. 1:00), 2% 6 KIFIHIATIIE, HmE
R BTG 4R S 60~80 H AYSZIR R, A H B
6 X (ARSI E . 7:30, 11:00. 15:00. 19:00.
21:00. 0:00), %% 16 KIF IR 60~80 H 1 55 4
Tk, B H AR 6 I (HARFIRETE] . 7:30, 11:00.
15:00, 19:00, 21:00, 0:00), 75256 R F A R 7K
TR, SO () 4 R 45 UK R R ARt 2 (K
ik 24.5~26.6 °C, ¥ fif % 5~6 mg/L, % % <0.05
mg/L, WHHARE<0.1 mg/L, pH7.0~8.2), &M
PRERIE . FE{EFIEM, PRAFFRIH KA AT I -

RS AG T AR K F R AR 4
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®1 ERESSHERS (THR)

Tab.1 Ingredient composition and proximate analysis of the experimental diet (dry matter)

7 groups

IiH  items

VCo VC200 VC400 VC800 VC1600
J7£}  ingredient
FhEA0K)/%  Peru fish meal 50.00 50.00 50.00 50.00 50.00
IR /%  krill meal 12.00 12.00 12.00 12.00 12.00
JEEE /%  casein 15.00 15.00 15.00 15.00 15.00
W EERE/%  beer yeast 5.00 5.00 5.00 5.00 5.00
/%  fish oil 4.00 4.00 4.00 4.00 4.00
KEM/%  soy oil 4.00 4.00 4.00 4.00 4.00
a-JEH}/%  a-starch 5.00 5.00 5.00 5.00 5.00
FPHRLLT4E2/%  methyl cellulose 1.80 1.78 1.76 1.72 1.64
HAEYEA /%  vitamin premix” 1.50 1.50 1.50 1.50 1.50
S ALIEHH/%  choline chloride 0.20 0.20 0.20 0.20 0.20
HAEWYIR/Y% mineral premix” 1.50 1.50 1.50 1.50 1.50
i /E ZCHEFRIEEE/%  magnesium ascorbyl phosphate 0.00 0.02 0.04 0.08 0.16
HF41EE  nutrient composition
HIE /%  crude protein 66.67 67.96 67.51 67.30 67.06
HLIEWI/%  crude lipid 9.53 9.49 9.62 9.32 9.82
LK 43/%  crude ash 16.73 16.31 16.03 16.55 16.38
Pkl iR RC R N/ (g/kg)  total amount of vitamin C added in feed 0.015 0215 0.415 0.815 1.615

W 1) BEAY4F(mg/kg THIR) M YEA A 110 500 IU; 442D, 129 600 TU; 44 %K, 46.00; 4i4:35B,25.00; 4i/f#B,26.85; 4iE%B,
20.00; 4iHEFEB,0.04; 4EAEKE 160.00; 4EA435C 1000.00; JHEERE 770.005 ZFRES 13.47; MR 4.24; EW3E 4.24; DIEE 1500.00. 2) H&
W) Fi(mg/kg T4 J50) A HR R 313.005 -L/KBRAREE 4 117.00; —/KARER%ER 300.00; -L/KHRER W2k 2 914.005 MLLEH 78.00; WAL 7.00; L

KRR 61.00; TREREE 30.00; SUALHH 500.00; F4L4h 150.00.

Notes: 1) vitamin premix (mg/kg diet), vitamin A 110 500 IU, vitamin D5 129 600 IU, vitamin K5 46.00, vitamin B; 25.00, vitamin B, 26.85, vitamin B¢
20.00, vitamin By, 0. 04, vitamin E 160, vitamin C 1 000, niacinamide 770.00, calcium-pantothenate 13.47, folic acid 4.24, biotin 3.00, inositol 1500.00.
2) mineral premix (mg/kg diet), CuSO,4 313.00, ZnSO,4*7H,0 4 117.00, MnSO,4*H,0 300.00, FeSO4+7H,0 2 914.00, KI 78.00, Na,SeO; 7.00,

CoS0,*7H,0 61.00, MgSO, 30.00, KC1 500.00, NaCl 150.00.

FRHAC B B R BT, JF R BRAE Ol R
PR HIZE 5123 ] A ML JEE TR AT

1.3 #HmRESNE

A RKIBARREE N T RS,
BG4 RIEAT 1 IR K IRE ABCRE %, BEA
MFEH 9 BB, A4 27 B, MABERSH TR
S K T B AT A AR MR, BRI A
WG, KROBEFaEEE 24 h, BRI TARNK
Ko REHME, HRIEAXITHE N E R (WGR)
R A K 3% (SGR),

KSR EA

HE A (WGR, Y%)=(Z AR KT W] i R 5 )/%)
TER T *x100%

B 5E A K (SGR,  %/d)=In(Z A AT /) ih 74
H)/FRIH K E<100%

Bagtaeymie  BMSRL S, 5@ 24,
BEAFEATHC 15 B R 1 2R A7 fa 0k 17 o S Ak A
(CAT). M 1k fk i (SOD). i P % ik fifg
(AKP) i #£, DL K& B H K (GSH). i 1 T

R E K722 4 /8 sponsored by China Society of Fisheries

(LZM). N[ (MDA) Fi4iAE =R C & it FAMA R
FE I SE o DAL TS PG I 4440 B R & (P R
Y TARMFFEIT) ULEH A5 F B A SGIEA A
SR RE AR IR 1 9 BRI B FE B Rk 2% vh A
(PBS) i B, | HH 20 U0 BE HIL 58 40 W 6% )5 50 10
min, 7K FFFE S min 5, HCEIE R BCA &
FIV B8 S 285, A QG 7% A A ) 20 B8 45 4 B )
EIFATEAE

AR EAKFGME R E RS,
24 h, BEATATH3 BAFf, ST RIEE
FH (gh) MRS R AEKET 1A (igt1) #£ik
KB AE o K TRIzol 357517 4 RNA B3
PR FE P I R & T H 44 JC RNase 72 i 5
22 DEPC /KAbBH . & RNA $EEUSE U5 #E1T cDNA
I A B2 PCR 9448

14 HIEDH

A S o BCE R T SPSS 23.0 Ge bt AT
MU E T £ 0B (One-Way ANOVA), H Duncan
QA 2 5 Lo S g 25 R 22 S b 35 Pk iE AT O
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FHAT,
Mro P<0.05 I\ NAT BFTEZ R
2 4R
2.1 AREE R C XM ARORGFEEKMRER
A
ARFERF FRPARYEA R C AKX

IR A1 £ A KPR RE R RZ M AN 35 2 BT o ARl
WmgeE ¢, RO RO LoRIKE, HE
RMEEE A KRR E TR PR C R
M TF & (P<0.05), Hirp VC400 2H 4% 790 %50 {8 5% 5
HEZEET VCo. VC200 4 (P>0.05)., VC1600 ZHHY
SRR | HEFCR AR A KR VC400, V800
HA PR, (4542 BT R E 257 (P>0.05),

F2 FRERMAFHEER CHAROBHFEEKIERNEMN

Tab. 2 Effects of different levels of vitamin C on growth indices of M. salmoides

57 groups

TiH

iiem VCo VC200 VC400 V800 VC1600
YIEHATE/mg  initial body weight 1.2+0.3" 1.2+0.3 1.2+0.3 1.2+0.3° 1.2+0.3"
A AAF/mg  final body weight 8.7+0.8" 10.7+0.8° 13.3£2.0° 13.242.0° 12.740.9°
/% WGR 626.7+64.9° 790.0+63.6° 1011.7+128.9¢ 1006.7+147.0° 960.0+76.9°
A K /(%/d)  SGR 11.0+£0.5° 12.1£0.4° 13.4+0.7° 13.3+0.7 13.1+£0.4°

W A ATEUE A R EAR RS 2 R 15 3 (P<0.05).

Note: Different superscripts of the values in the same row are the differences in significance(P<0.05).

YRR 4R C i ing X)) 5 KkO%
A7 A3 A () FET & IE, 1 R, Y
TR A 2 C I INKSF-h 0~400 mg/kg B, 404G
PRI y=0.986 1x+591.675 2, R*=0.9104, 4
TakHdE A 2 C RINKFAE 400~1 600 mg/kg B, )
BRI S y=-0.046 1x+1 026.463 8, R>=0.986 3.
SIPUN IR TS ki g e N VNN R RS R R S 4 B
TR R A 2 C BNIKF-R 421.2 mg/kg.

1=0.986 1x+591.675 2
1200 R>=09104
1 000 <

800
600
400

. s
y=-0.046 1x+1 026.463 8
R*=0.986 3

W /%
WGR

200 600 1000 1400 1800
TRl R C WINZKF/(mg/ke)

dietary vitamin C supplemental level

1 AREER CRTESAORFFEEERNIR
Fig. 1 Relationship between diet vitamin C levels and

weight gain rate of M. salmoides

KA A ARG ERAKTE  FRREYEAE
2 CAREXRR BB f1 0 igl-1 Fil gh ') mRNA A
X FEk KA R R AN & 2 FIFR . VC400 41 11 igf-1
Fl gh 1) mRNA AHXF 3R 387K -8 b 358 T HoAth 4%
21 (P<0.05), VC800 1Y igf-1 ) mRNA FHXT Kk
KB FHALT VC400 41, W E = T VC1600 4
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(P<0.05), 1fii VC1600 £ & & & T VCOo 41 A1 VC200
2H (P<0.05), 45k rh VC # I 7E 0~400 mg/kg
F, B VC BN 3 2470149 gh ) mRNA A
X} KK 2 ETFE e (P<0.05). VC1600 41 1)
gh ) mRNA Xt 2 35 7K - 2 3% &5 F VC800 41,
LT VC400 4 (P<0.05).

22 AREER CHROREFEREEER

Al

AMRRE FRIASFEZEAER C KRR T
AT RMA C3 FIRMA C4 W B I 2 4n 4] 3
o VCOAAME C4WIE R EMFHAELER CIR
N4l (P<0.05), {HRAE4S YA C US4z [a] %k
1A C4 WEH 225 (P>0.05), VCO 41 VC200
HAMA C3 WL 225, HERREMTH 3 A
44 (P<0.05), T1fii VC400 41 . VC800 41 F1 VC1600
HZ RIPTE R EE R (P>0.05),

HKRBEEEMR  FRAFEEEER C KRR
I B {110 LZM F1 AKP 3% BE OS2 N & 4 iR o
2R R 4E A R C IR I KA 0~400 mg/kg i
K B R P LZM & b5 4i A4 2 C R
AP i 4 v A 2 AR S, VC200 A B E s T
VCO 4, 1B FHLT VC400 4 (P<0.05), 41k}
e R CU KM it 400 mg/kg B, £ {4 N
LZM & i, {H VC400, VC800 il VC1600 41
] TG i & 22 5% (P>0.05)(I&l 4-a), VCO ZHAY AKP i
PE S ZR T VC1600 41 (P<0.05), Hofth4 20 2 i) 3
TR EER (P>0.05)(F 4-b),

T KPR 25 3246 sponsored by China Society of Fisheries
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) 41
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B2 AEIRMAFHEER C HAORFFEEKBXERFREKFHEME
(a) igfl, (b) gh; AT RERRZEAIAFAE B2 (P<0.05); T,
Fig. 2 Effects of different levels of vitamin C added on growth-related gene expression levels in M. salmoides

(a) igf-1, (b) gh; different letters indicate significant difference between different groups(P<0.05); the same below.
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28 04 ’ T u 1 35T
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3 FEIRMAFRLESE R C XK OBFEIMRE S/

Fig. 3 Effect of different levels of added vitamin C on complement concentrations in M. salmoides

3000 - . g 0.10 - b
: I
3 . 2 oosf " |
E 2 2000 |- - = ab b
2 £ b - =z 0.06
g 3 X 3
b= He o004 2
=N 1000 |- 5% ==
N a sal
q 1002 F
2
0 < 0
VCO VC200 VC400 VC800 VC1600 VCO VC200 VC400 VC800 VC1600
ZH ) 2H )
groups groups
(@) (b)

4 AERIRMAFHHEER CHAOREFE LZM 285 AKP F T

Fig. 4 Effects of different levels of vitamin C on lysozyme content and alkaline phosphatase activity in M. salmoides
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23 EAREER CHAOESTFERmELMLEE
A

TR [ 44 2 C /KX K 1 PR AT fa B 4
AU PE B M an &l 5 Bis . VCO 41 GSH & i i
FRT YA 2 C RN (P<0.05), VC200. VC400,
VC800 41 Z [a] TG & 3 2% 5 (P<0.05), VC400 4
GSH & &8 . 5 T HAb 41 (P<0.05)(K 5-a). VCO
ZHF1 VC200 2 CAT {liPER LT VC400 41, VC800
41 Fl VC1600 2 (P<0.05), i VC400 41 . VC800
4. VC1600 41 2 b TG o 2 2= 55 (P>0.05)(I4] 5-b).
VCO 41 1) MDA 7 i & 2 5 T HAh 4 41 (P<0.05),
VC200 411 VC400 41 JC I E 25, VC400, VC800
FIVC1600 HITLRE 2R (P>0.05)(&] 5-¢), VC400
4111 SOD i 4 b 3 & T HAth 41 5k (P<0.05), HI
ARRIEIIE R 25 (P>0.05)(A 5-d).

24 BIRHEEZECEE

TR R 4ELE 3 C /KX R R B fh A Py
YRR C EHRMSEZNTAIE 6 i, Vo kgt

200 .
= d
= _ 150 - o <
£ 5
2E
g S 100 .
41
]
50
]
0
VCO V(200 VC400 VC800 VC1600
A5
groups
(a)
8 —
g c b
& Z‘ 6 B —= be ¢
g E ab
2% 4+ T
H r
H O 5
2
@]
0
VCO V(200 VC400 VC800 VC1600
ZH
groups

(©)

£ C B FHMT HALA (P<0.05), VC200 45
VC400 41 8] JG & 3 2% 5 (P>0.05), {H#R &% & T
VCO 4, % KT VC800 4 Fil VC1600 £4H , T
V800 ZH il VC1600 41 TC it % 22 5+ (P>0.05).

3 e

3.1 ARMER CHARORFFEEKRMERERN

A0

PR IMAEA: 3 C AT DA fa 2R n AR Ktk
fE. TEASZEH, Rkt mgeE R CHE TR
PR ) AR AR . R DL R R KR
X544 R CEHTEHLE A B (Epinephelus
malabaricus) "™ 1 %% 1 i (Oplegnathus fasciatus)"”
SRR, XATREAWAIRE . H—, 4
A C T UMK B B #s i R F 2 #ifrfn
G Z iR R C ARl s | RIS ST
JEAR, FEH5 (Lateolabrax maculatus) 15 it Z 4k 4= 2
C I 2377 A B8 08 e 20 I8 G A Rk v S 3 o 1) 4

100
= b
]
S 80
%D’? a . a
- 2 —
=k 60 a T )
5
mo Yr
¥ Q
8 20
wn
0
VCO V(200 VC400 VC800 VC1600
20531
groups
(b)

~~ 4 B

g

o C

on -

£g° )

S = b

E8 2t 2 a

= <« a

I 8

=L

<

@)

=

0

VCO VC200 VC400 VC800 VC1600
2H
groups

(d)

5 ARIRMAFRHE R C HAOREFRITANIERNTEMN

Fig. 5 Effect of different levels of vitamin C on antioxidant indexes of M. salmoides
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T AT, %
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SE01 :
2 .
I
&1 g 5 |
U a
> o
0
VCO VC200 VC400 VC800 VC1600
ZH 53
groups

Bl6 AEIRMAFHUEER CXHRORPFEFAL
TZCEENEM
Fig. 6 Effect of different levels of added vitamin C on

vitamin C content in M. salmoides

HEFE Cnl LIk IS R BN B AY R
B H R T, H, 442 ¢ nf LAy ik
P R RE S A AR, B0 SR A R
TR . X R R SR RN AEA: R C A LASRE &
AR DT RR AR R, A2 I B D AR

TEpBb I —E E A 4EA R C ek A
K, (BRI a4k 2 C oA KA MR
o A8 XF A6 8 (Hemibarbus maculatus) W B 55 4
B E 2857 mg/kg A FE C BRI FA ) A K
FERAEAER CIUAMAZE, R ERE4ESR
C X688 A KA TR E ™, %t S B 4 (Epi-
nephelus coioides) W FEHIZ AL, TRk PS4
A2 Cii 70 mg/kgh, A BE £G4 1Y TR R E
ARSI T R, ARSI B A L 25
i, AR 0~400 mg/kg A, K B
frasfE R 2 mad, MYgEA R C el
it 400 mg/kg B, FLMGE R E AL, WY
SR p TR NS RS SR C S e
B, 4EAF C MG INE N 412.2 mgkg. X4
TIN5 TRV AR (Clarias gariepinus) %14 (4
HEE CRIERIE N 150 mg/ke)™, 7 faghfa (4
R CHRIGEIME N 63 mg/kg) ™. M t1(Culter
alburnus)(AEAE 2 C ol iR INEE R 53 mg/kg) ™, HE
i (JEE R C RGN 92.8 mg/ke)™, WET
WG R R 6.67+0.03 g 1Y R 1 i 1) S5 ik % Jon st
(UEA 2R C HadE I 175 mg/kg)', (HIH B
FAE 8 B VR i (iR C Fa@ ik 973
mg/kg)*,  JEUA AT BRI A ] f 2 X 4E A2 R C Y
KR, XECE T At TAK KT B Y)
By, XHEAFR C EFRTRER,

R E K722 4 /8 sponsored by China Society of Fisheries

FICWFFEIER , 44 R C Emik NS L2 F
SR IR L, AT DA R i T G e 1 U e
HE5HARIFE A AR, 425 F E s HAES
AR YIRS, AR Z qEE R C PR
B — RINA RAEAR, BlanA: K 218 | B Ay
. ki, SRR, R B YA
W BRFEASII T, RIS INEA R C xR
HPL AR C Ui /b iy VC200 AR BA H
AU AEA R C o= AE, I AT G 19 J5 PR & 52
I, iR e R A R Lk,
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Effects of dietary vitamin C levels on growth performance, immunity and anti-
oxidant capacity of largemouth bass (Micropterus salmoides) larvae

WANG Zhixing, REN Lanlan, HAN Xiaoyu, GAO Jian"

(Key Laboratory of Freshwater Animal Breeding, Ministry of Agriculture and Rural Affairs, Engineering Research Center of Green
Development for Conventional Aquatic Biological Industry in the Yangtze River Economic Belt, Ministry of Education, College of
Fisheries, Huazhong Agricultural University; Wuhan 430070)

Abstract: A 3-week feeding trial was conducted to determine the optimal dietary vitamin C requirement of large-
mouth bass (Micropterus salmoides) larva [(1.2+0.3) mg]. Five practical diets were formulated to contain 0 (VO0),
200 (V200), 400 (V400), 800 (V800) and 1 600 (V1600) mg/kg vitamin C. Each experimental diet was fed to trip-
licate groups of fish to apparent satiation seven times a day. At the end of the experiment, the results showed that
the final body weight, weight gain rate and specific growth rate increased with the increase of dietary vitamin C
level, and then tended to be stable, with the highest values in VC400 group. Weight gain rate (WGR) and specific
growth rate (SGR) markedly increased with increasing dietary vitamin C supply and then leveled off while body
ASA concentration continued to increase with increasing dietary vitamin C supply. Vitamin C supplementation not
only increased antioxidant capacities [activity of catalase (CAT)], reduced glutathione content (GSH), superoxide
dismutase (SOD) and immunocompetence [complement C3, complement C4 and lysozyme(LZM) concentration)]
of the larva, but also decreased lipid peroxidation (malondialdehyde (MAD) concentration) in the body. Broken-
line analysis showed that the optimal dietary vitamin C requirement of M. salmoides was 421.2 mg/kg based on
WGR. In practical production of largemouth bass larvae, 420 mg/kg of dietary vitamin C should be recommended
to maintain normal physiological function.

Key words: Micropterus salmoides; vitamin C; larva; growth performance; antioxidant capacity

Corresponding author: GAO Jian. E-mail: gaojian@mail.hzau.edu.cn

Funding projects: Research and Application of Industrial Aquaculture Technology and Equipment for Freshwa-
ter Fish (70712210006)

R E K722 4 /8 sponsored by China Society of Fisheries https://www.china-fishery.cn

11


http://dx.doi.org/10.1152/jappl.1997.83.2.559
http://dx.doi.org/10.1016/S0021-9258(19)40252-4

	1 材料与方法
	1.1 实验饲料的制备
	1.2 实验对象
	1.3 样品采集与测定
	生长指标的采集与测定
	酶活性的测定
	基因表达水平的测定

	1.4 数据分析

	2 结果
	2.1 饲料维生素C对大口黑鲈仔鱼生长性能的影响
	生长指标
	生长相关基因的表达水平

	2.2 饲料维生素C对大口黑鲈仔鱼免疫性能的影响
	补体浓度
	相关酶活性

	2.3 饲料维生素C对大口黑鲈仔鱼抗氧化性能的影响
	2.4 鱼体维生素C含量

	3 讨论
	3.1 饲料维生素C对大口黑鲈仔鱼生长性能的影响
	3.2 饲料维生素C对大口黑鲈仔鱼免疫性能的影响
	3.3 饲料维生素C对大口黑鲈仔鱼抗氧化性能的影响

	4 结论
	参考文献

