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Tab.1 Fomulation and chemical canposition of the experimental diet

(dry weight basis) .
Content (%)
Ingredient

Diet 1 Diet2 Diet3
W hite fish meal (USA) 60.99  60.99 60.99
Fish oil 6.00 6.00 6.00
a- o -starch 8.00 8.00 8.00
Com sarch 14.00 14.00 14.00
M ineral pramixt 5.00 5.00 5.00
V itamin premix 0.50 0.50 0.50
Choline chloride 0.11 0.11 0.11
Cellulose 4.40 4.31 4.21
Cr,O3 1.00 1.00 1.00

C-2- 100 1000 2000

A soorbyl 2-monophogphate (mg/kg) ®

Chemical composition

Crude protein (%) 46.11 46.22 46.47
Crude lipid (%) 12. 96 13.18 13.32
Ash(%) 11. 56 11.57 11.85
C-2- 108.5 1040 1800
A soorbyl 2-monophogphate (mg/kg)
Gross energy (kJ/g) 20.33 20.44 20.43
1 Mineral mixture (per kg feed): Ne&Cl,

500. omg MgD, - H,0, 4575.0mg NaH,PFO,- 2H,0, 12500. 0mg
KH, FO,, 16000.0mg CaH, FO,- H,0, 6850.0mg CgH;qCaOg -

5H,0, 1750.0mg FeD,, 1250.0mg ZnD, - H, O, 111.0mg
MnSD,- H,O, 61.4mg CuD,- 5H,0, 15.5mg CoD,, 0.5mg KI,
1.5mg starch, 6385mg 2 Vitanin mixture (per kg
feed) : vitanin A, 5500 I.U.; vitanin D3, 1000 I.U.; vitanin E, 50
l.U.; vitanin K, 10 . U.; niacin, 100mg riboflavin, 20mg pyridox-
ine, 20mg, thiamin, 20mg D-calaciun pantothenate, 50mg biotin,
0.1mg foliacin, 5mg vitaninBy,, 20mg inosibl, 100mg; * c-
2- A soorbyl 2-monophogphate (mg/kg) : 35% C

,only 35% vitanin C activity

24h,
(23.19 +£0.58) g, ,
, 3
(p>0.05)
, 1501
(¢p70an x 50am) , 8,
| 6 22l , | 6
2
2005. 8. 27—2006. 4. 27 , ( 1),
12l 12D (8: 00—20: 00)
, - pH 7.5—8.0,
UKA-N 0.004mg /L,
6.0mg /L
1.3 , %, 24h,
MS222 (220mg /L, SignaAldrich Co. St
Louis Mo. URA) B,
6 ,
4
5000 r/min 15min
-25°C
1.4
Hulmark (=] M i-
crococcus lysodeikticus
0D Oyanagit™”
, 550 m oD B radford *’
U /mgprot (MDA)
,MDA Mihara  Uchiya
md*® 532rm
, rmol/mgprot C-2-
(RBC) 200 N eubauer
; (HB)
540m ,
g/L
[27] .
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Fig 1 Water tamperature () during experimental period
1.5 Statistica
6.0 (Oneway ANOVA) ,
p<0.05
(Duncan’ smultiple range tests)
2
2.1
38mg/kgVe 3, : :
( 2)1 VC
2 C #,

Tab. 2 Effectsof dietary vitanin C on SGR, condition factor, hepato-
matic index and Pleen-smatic index in Chinese longsout catfish.
(mean+SE.) "

Diet 1 Diet 2 Diet3
BW (g 22.94+0.99 23.31£0.97 23.27+1.10
FBW (g) 55.29+3.33% 110.10%6.02° 114.36+7.15°
SGR (% /d)*  0.36+0.04° 0.64+0.02°  0.66%0.03"
HSI? 1.26 £0.08°  1.62+0.08°  1.4420.11%
ssP 0.17+0.04  0.16 £0.02 0.15+0.01
cF* 1.47£0.09°  1.25+0.02°  1.23%0.01°
D o* (oneway
ANOVA; p<0.05) * Meanswith different letters in a rov showved sig-

nificant differences (oneway ANOVA; p <0.05);?! SGR
( Yecific growth rate) % /d =100% x [ In(FBW) - In(1BW) ]/t];
BW ( Initial body weight) , FBW (Final body weight)
,t (Time) ;2 HSI (Hepatosmatic index) % =

(L iverweight) / (W hole bodyweight) * 100%; * ss|
(Spleen-smatic index) % = (Spleen weight) / (W hole body
weight) * 100%; * CF (Condition factor) = ( L ive weight,

9 /( 3 Fork length®, an) * 100

#
Effects of Vitamin C deficiency on <in color,

2 Cc
Fig 2 Pine
and fin in Chinese longsnout catfish
a 38mg/kgVe & , b ;
¢ 38mg/kgVc 8%
aand c were in 38mg/kg Vitanin C group, b was in Vitanin

C nomal groups
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Fig 3 Effectsof dietary Vitamin C on red blood cell count and haamoglobin in Chinese longsout catfish, different letters shoved significant

differences between groups (oneway ANOVA; p<0.05)
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Fig 4 Effectsof dietary V itanin C on srun lyozyme, cortiol, hepatic 30D and hegpticMDA in Chinese longshout catfish, different letters shoved

significant differences betveen groups (oneway ANOVA; p <0. 05)
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EFFECTSOF D IFFERENT DI ETARY VITAM INCLEVELSON CHINESE
LONGSNOUT CATFISH (L EIOCASSISLONGI ROSTRIS GINTHER)

LIU Hai-Yan"?, LEIWU", ZHU XiaoMing', YANG Yun-Xia , HAN Dong, XUEM in’andX | E Shou-Qi"
(1. State Key Laboratory of Freswater Ecology and B iotechnology, Institute of Hydrobiology, Chinese Acadeny of Sciences Wuhan 430072;
2. Feed Research Institute the Chinese Acadamy of Agricultural Sciences Beijing 100081)

Abstract: Vitanin C is an esential micro-nutrient for most fish and plays an important role in immunity and physiology.
The deficiency of dietary vitanin C can reault in the danage on fish. The study on the deficiency symptam and the sensi-
tive indicator of vitamin C ocould provide useful infomation for fish feed industry. This experiment was conducted to inves
tigate the effects of dietary Vitamin C levelson growth perfomance, immune and physiological regponses in Chinese long-
sout catfish (Leiocassis longirostris Glinther) , which is an high value aguaculture fish in China. Three practical diets
containing 38, 364 and 630mg/kg vitanin C were fed to Chinese longsnout catfish (23.19 +0.58g) for 8 months Vitar
min Cwas used in the fom of L -ascorbyl-2-polyphogphate. The reaults indicated that the Chinese longshout catfish in
38mg/ kg vitanin C groups showed typical vitanin C deficiency symptom: <kin color tuming darker, gpinal defomities and
soliosis, erosion of fins, anagmia. SGR and the serum lysozyme activities decreased significantly (p <0.05) , the hepatic
0D activities and MDA contents increased significantly (p <0. 05) . Therewas no significant difference in serum cortil
concentrations (p >0.05) . The inductive HSP70 in liver was not detected by western-blotting in all groups In conclu-
sion, serum ocortiol and hepatic HSP70 were not the sensitive indicators for vitamin C deficiency symptam, but the serum
lysozyme, hepatic SOD activity, hepaticMDA content and the haamatological index ( red blood cell number and hemoglo-
bin content) were the more reliable makers to indicate the physiological status in Chinese longshout catfish.

Key words Vitanin C; Vitanin C deficiency symptom; Chinese longsnout catfish



