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AR ve R RMHEEY R R HEBHRNE
REEEAS B, BHE, £ BK #

(FMAE REMFERAFR, L FH 215006)

WOE: TR AR R E Ve(0,37.5.75,150, 300 . 600 F1 1 200 ma/ke), BER IR B EHB( K
IEREY < LT L ) Carassius auratus gitelio}8 . BRER, YHEHEHFRIS Ve MR EHA R R AT LHNHE
Wik ZAEAR, A AW E R, 0 EE S RANE POD BEHEHET ve BINE, MTHAREHHBEBRETEAR
Ve RMA(P<0.01); Fet, 2FEREZERE, FEECEABERES ve SR, B TREAHMEE naRNn
B .POD EEE R0 D E R, WA MRS TR(P<0.05). &40 s IER kBT 4 R, Bl

A ERTFHAEE v B ERME X 300500 mg/kg.

X PEH M, Ve, EEB A EHEDE
th B H S, 5063, 731 TR, A

LR B B R TS, Ve
R RO H RGN SR AESR AN
3, Wani ol {40 2 4 o 1 B AL 0 BRARTY, iF
ZPRRA, APEAENRERBL G R Ve, B
WHAEESERFTEN ve T ERBEFHEBE,
HikFEmE hEm ve, A B ARk LIE Y
BEBEMWR VAR E-EFRENR., BRNE
FKEIWEH Ve BEHARVITRBERE D, 88
EFUFRPEERBANERE T EHRIRALE
AT Ve EHBMER N 600 mg/keg'?,
Sealcy[“] 5 }\guirre[sl‘fﬁﬁﬁgﬁ%ﬂﬁ@—'ﬁﬂwaﬁ
fapnEBEFERATATREED Ve HBEEE
H, R EFRUFERE g, #A A
B MBS S E. 2 41K # . POD BEE S 4
KEALEHERGATERTRERARENP ve BFE
B B T REEER. . TAEN Ve FINE.

1 HMElSFE
11 X8 ASEEE

¥RBE. 2002 03 27,

BRHWMA: M AE T F RIS W (Q3114810); HM TR
HEREGERIGSNZ o117).

fEEW A REAO963 ), &, N, FEABK-SER SkR
B i S M.

AEHE 1005 - 8737(2002)04 — 0359 - 04

HRIB Lovell B0 12 BOE Bl 5 ) Sl BH F 8%
F32% W 8% WK 28% . SFHEE 19% BHE
HHgEH 2% BHEM 3% . AWM 3% BE T
tan, BRARER 1%). HEMHAS(GITE)H
T LM A T, B AR BB R RS
Bk BER 33 32%. BB 5. 86% . K4
6.53% K5 11.30%, ERMEMPEM V- %
BBMBRE(Ve BB 9. 4%, AILRUEFHB
FERTERAEL), HIRLS Ve 5918 0,37.5,75.150.300,
600.1 200 mg/kg B9 7 H 5 E RS O &HE, AT,
4 CRHREEHA.

1.2 RERWMARRSGE

TRARFROGHHINRER=REELY
R4, RE 4143 g, £ 50 cm X 60 cm X 100
e 97K B 38 B & R FORL R 25 T PR 2
A, LRetRilE a2 i 21 P AKET, 15 B/
8. ¥ 7 TAEM R LT3 EE) LS
Biep it HRMENREN 3%, EHEBFS
B KB ABSEEARK, TRIE, KEEANT
BRI E BEN610.5) mg/L, BRXR
58K 1/3, HE(0.06+0,01) mg/L, KB(25
11) T, 582 MAREARRR,

1.3 MOEAREIAMBHENNRE
F R BRI 0 5 27 7 P R R R R 4T A R
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fetr, MAERFRAMLERARXNEHE 732 BN
FHE 3 540 nm KL ARE, ZANEWT
i EEER R E RN E); A4 Y S R R
R 5T AT
1.4 FELYEE(POD) i HIE

¥ Worthington #N 5, POD BN (U/mL}
=(Esy*x3)/(6.58x0.1).
1.5 SuEaE

X TR SRR A S 2 E TR REHE
WERE HNAMNEE MAOBEH T, L8R
7 POD FEPES AR 1 R i H A B i A 0 g £ 47 R
MR AT, R e A EEAX R ve B EE
k.

2 HRE5WH

2.1 veMAKEEE roD FIEMIER

HAES AR, #EXRAFRETRHOBIE RSN
100% ., SRR, AN Ve B0 HRF R
FASSEREEEMET ve B H 75600
me/ke HIERMH, BB Vo R BN,
HREFEMHINEREERS(SHERLER,
P<0.01)(Z& D), safn i AR LR | 0 047, Wt
Ve B3RS R B B 21333 me/kg (B 1), [RE,
£ E &M POD FE kB & 6 ve BT
WBEMWM, 242k E LA HEER Ve MR

WER LN 23117 me/kg (1 2),

o 1.1
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Fig.1 Kffects of dietary Ve level on daily weight increment
rate
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2 8 ve Wm¥E POD SEHERM
Fig.2 Effects of dielory Vc on serum POD activities

F1 AHve SEMRERFAMIE. MK ron B, DIFASEELARKEMNER
Table 1 Effects of dietary Ve on daily weight increase rate, serum POD activity, Hb contentration and osmotic hemocytoiysis in
Corassius aurntus gibelio
VeRENW/ BB e URES/W Lo e MBS Groi ooyl
(mg'kg ') Onginal o7 weighe Py weight oD Sl M) Ej«:_ﬁttmaur? %{j\ﬁﬂmau %
Ve content weight increment rate o Maximum osmotic  Minimum osmetic
Activity Hb content hemocytolysis hemocytolysis

0 AL840.2 605405 0 80£0.003c  0.193+0.005c 8L.0L£0D.94h  0.4167<0.D14A D.5333+0 0094
37.5 43.9+0.3  59.9+0.6 0.83+0.01be 0.226 £0.009c 82.12+71.63L  10.3833=0.014ab 0.5167 £0.013ab
75 43.1+0.1 6% 1+0.2 (.91 +£0.05abhe  0.233+0.010he  88.521£3.57A  0.4000+0.025a 0.5083 = ¢.014ah

150 42.7+0.4  65.9+0.3 0.97 +0.02zb 0. 242 £ 0. 008b 89.91 +4.6%:  0.4000+0.000a 0.5000+0.012b
300 41 841001 64 0 +0.8 0.95+0.01A 0.256 £0.012ab  90.67+£2.48A 0.3233+0.011c 0.4938 +0.013h
60 4312402 67104 0.99£0.03A 0.255£0.011ab  87.76+1.90a  0.3583+0.014ab 0.4500 £0.0114
1200 41.810.2 64.3+0.3 .96 0 02A 0.284 + 0.007A 85.30+1.84b  0.3500:0.025h 0_4583+0.01ded

EADBELTERHETR 2 =0.05 BEAF, AGEXFERF =001 BEKT.

Note: The small letters mean the significant level & = 0.05, while the capital leiters mean the signilicant level o =0.01.

2.2 VeRMAERASBREMHER

HZEFELR(ER D), NAEAFEHEERAR Ve
RESRMH MRS ELAOHREEASE  REROMNE S E AP <0.01), 2K
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fER B4, R Ve SMABARHEXERR N
0.453 7, B XA RB K (E 3), F, £
SUMRBERRES&R/NRET R, BREHAG0
—1 200 mg/kg) BILT 40 HLE M4 8 2 1T X B
BACARA(37.5 mg/keg) (P<0.01), BIELHE
H5H87, 38 Ve B EEINE S5 5128 506. 5 mg/ke
(BB, WA Ve &5 mAH M8 K TS HE
FFEEOH0.598 2, LR HARXMER AR (E 4),

92.5 -
= e I I
E g 85.0
ﬁg 82.5 g_ y=-2E-05x%+0. 0217x+83. 824
27T s & =0. 4537
S
0 500 1000 1500
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Fig.3 Effect of dietary Vc on Hb concentration

- - F=1E-07x°-0, 0002 +0. 5274
0. 50 R*=0, 9529
0.45
o e
e
0.35 | \\I___,,,{
T
0.30 | y=1F-07x*-0. 0002x+0. 406

£=0. 5982
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B4 Ve R HBIEIERR M
Fig.4 Effect of dietary Ve on osmotic hemoeytolysis

3 it

3.1 AN ve R TRELREBHER

3 M 47 5 A B R AL R BEE R R EE MM
WA bR, EATHES M, 8 1R R R,
BN ERRERE. FWVELU R A XL SN IEH
FRARAFEN, ve B—FEF) ZEABEMN

HIRE, a2 R I AR B AT B B AR, Lim
AL B, o b 7 A0 B Ve XK B U e o 240 LSS
FOTCC) . ML A1 BEAT(RBC) | 48 M H A (HCT)
MMAE 5 (Hb) S5 LA W ROMREA. &
Wit &8, HErmelr i 8 AL, fR ve StZ A
aEREGEERHBPRN Ve BRIRER, HF L
FahAgRdmHig ALNIEOSRE, &
HIRAG AR B e F R A B AR R ve b HA, &
KdEdH BT ve BRE4, EHEENF ve
BRI, Fo5a i R Ou i, AL EREEM
P MERRE IR TR R AT, HA K,
MRS N E IR S R ve BRI RERX
F0.730 5, RHEOMRE/MMeS ve BROME
BEEE0.9529, X 4= L EA B EFHEE HH
B Ve BB K TARFMEZRLSN S0
FORARE TR, AT ¢ B B R R
VeEMmRERMN FES ve 2HHEXEA
K, EMABEHRF 0.453 7, XA R HHRE LM
MEERNARSIT ve Sk Z M REBBEELE
AR g AR, B, R AR, JUH R A A
AN PE BE N b S R AR Ve BRI R, T4
by EHSR R A Bk S, 7 R R ol B 8
Ve, TH S PURRSY, Mg Mg E A,
3.2 A ve SRERBAEALENNEXR

Ve BABEEHEE, P nFEPHFYEMNEL
I, A BT B LR B (L) LA BT R, BOR A
ARSI EALBF BR RS 1 BETE, Rk £
Bt W R B A (OFR) Ml LP B4R AP,
TEADE(POD) 2R AMEEEHX
> U Mgk, KGR RES KM
AR & POD), IR Ve #hZ, HIFHSHK
BA BT EB(MDA)Y MR, # 5 Ve J§ MDA
B R THAE Ve RTENERFRE
POD MM, A BLBAERE ve BNES, MK
POD FEEE REEER, ATFEIL T H mE iR
MEFER, ZHIFEE T rob HHES ST HE R
Ve R EFARX, dTAIEAR AR Ve BIEmN
H
3.3 REARWEHE vcESFME

WL Ve NTFER, XM FEHGES
[, SRR, A A% ve REEREHT
U RS MR B IS M oA E M 3 B R
FZAEVE R ITHIbRHE. T FE, ATTEHFBHERS
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300 mg/ng ﬂl‘ﬁﬁm%ﬁ:ﬂ%%&&_ﬁ&ﬁﬁﬁﬁ striped bass Morone ervsops % M, saxarilis 5 [J1. ] World

W ve ERFERHTE ST, M REE RS Aquac Soc. 1999,30(3),267 - 301.
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E{J*ﬁ%%ﬁi@k{ 0.739 5, jtﬁ;%m?ﬂ]ﬂﬂ%,‘l\mﬂﬁt drum Sciaenops oceflatus [11. Aquac Nute, 1999, 5(4) 247 -

. I 249,

’ﬁﬁ_ﬁfﬂ Ve ﬁ:%%ﬁ%%ﬁﬂﬁ 0.952 9, REEL L o W AmETRIMI. . BFA RO,

AFBITHE ve i@HB RS 51 2:231.17(POD) . 1987 59 -61

506.52 (R/MMEYE).213.33 (CERKEED) mg/ke. (7] mMRDE-BIE] BOMEIR(M] LR, PEBT HE

7 2P Ve FREE KB 600 mg/ke B, 2 K #.1992.276 - 275,
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WA FRFHEAMEE ve KIS EINE R 300~ ~ 337,

500 mg/ kg, (9] WBEIE MAEF WAFE F AANE ve BB ENREL
EREH IR R AR, 2000, 130103 -5

§%Iﬁ: [10]  Fourmier ¥, Cowllou-Coustans M F, Kaushik S J. Hepatic ascor-

bic acid saturation is the most stringent response criterion for de-

(11 BRERE SR R4 E Cc EFHIRPRERMTRRE
)], s s, 1997, 9¢43: 1 - 13,

121 ZEEL AW ERSABFIM L5 o Eky SR,
1966. 52 — 53, 96 — 97,

termining the vitamin € requirement of juvenile European sea
bass { Dicentrarciius labrar Y[J].] Nutr, 2000, 130(3):617 -
620.

Physiological effects of dietary vitamin C on
allogygenetic silver crucian carp ( Carassius auratus gibelio
Bloch ¥ X Cyprinus carpio var. singuonensis %)
and the optimal supplementation

SONG Xue-hong, CAl Chun-fang, ZHAQ Lin-chuan, PAN Xin-fs, WU Kang, ZHANG Jian
{School of Agricultural Seience and Technology, Suzhcu University, Suzhou 215006, China)

Abstract: The refined diets were added with Ve at a gradient of 0, 37.5, 75, 150, 300, 600 and 1 200 mg/kg
diet. The allegygenetic silver crucian carp, body weight 41 — 43 g, were cultured in a recirculation filtered water
system and fed for § weeks at water temperature (25 1)C . The analyzed data show that the fish fed no-Ve di-
ets do not show any symptom of Ve-deficiency, but the daily weight increment rate, hemoglobin level and serum
peroxidase activity are all lower than those of the Ve-diet groups{ P <0.01}, while the osmotic hemocytolysis is
higher than that of the Ve-diets groups. With the increase of Ve in diets within 37. 5 1o 600 mg/kg, the fish
grow hetter and better with the decrease of osmotic hemocytolysis and increase of hemoglobin content and POD
activity significantly { P <{00.05) as evidenced from Duncan’s LSR test. From the comprehensive results by non-
linear regression analysis, the conclusion is that the maximum Ve level in diets are 300 — 500 mg/kg for allogy-
genetic silver crucian carp.

Key words: allogygenetic silver crucian carp; Vie; physiological effecis; optimum supplementation
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