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Tab.1 The formulation and proximate chemical composition of the experimental diets (% dry weight)

Bk & #AkF (CHOL)®

%t B4 F 7k P CHO 3% # K F CHO %
Control diet Middle CHO diet High CHO diet
A/ Formulation
£ 8} Fish meal 54.71 54.71 54.71
Bk EY a-Starch 0 15.28 30.55
R/ E MCC 19.3 10.52 1.75
HJF Ox liver 5.00 5.00 5.00
FE KM Corn oil 13.49 6.99 0.49
#4 FWIRM Vitamin premix"’ 2.00 2.00 2.00
FHLEE FRH Mineral premix’’ 2.00 2.00 2.00
REEAER CMC 2.50 2.50 2.50
ZEATE Cn0, 1.00 1.00 1.00
B4 5 T Proximate analysis( % )
HEAHME Crude protein® 45.05 44.94 45.35
M AW Crude lipid 17.35 12.19 4.54
K& Carbohydrate 1.68 14.88 30.36
K4 Ash 9.69 9.69 7.93
& B8 (k]/g) Energy 15.82 15.61 15.16

1) 44 % Vitamin premix (mg or IU/kg diet) : B1,20mg; B2 ,40mg; B6,20mg; B12,0. 1mg; K3, 10mg; Inoditol, 1000mg ; Pantothenic acid, 60mg; Niacin
acid, 200mg; H,1.23mg; A, 250001U; D,25001U; E, 1200mg; C, 2112mg; Choline chloride ,2500mg

2) FHLEL Mineral premix (mg/kg diet) : NaF,2mg; KI,0.08mg; CoCly * 6H,0, 1mg; CuSO, * 5H, 0, 10mg; FeSO, * H,0, 74mg; ZnSO, * H,0; MnSO, - H; 0,
60mg; MgSO, * 7H,0, 1000mg; K, HPO; , 6000mg ; NaH, PO; - 2H,0, 5000mg ; NaCl, 100mg; CaCO; , 4g

3) ARAE R B UL 23.6K)/g, BEWT LA 39.5K) /g, TEBI LA 17.2K)/g i+ o The dietary energy was calculated as protein:23.6,lipid:39.5, starch:

17.2K)/g

4) CHOL EREE FRAKLETK (KL E KT, 4 £ Ib. CHOL: carbohydrate level (% dietary carbohydrate) , cellulose not in-

cluded
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Tab.2 The effect of dietary carbohydrate level on the immune parameters in the southern catfish, Silurus meridionalis

MR FE 8T (J8) Feeding period (week)

8 12 16

Lok
Initial
Diet 2
RE Weight (g)

Control 30.00+0.87° 41.90 +1.03° 56.00 + 2.634
Middle CHO 30.00+ 0.87° 44,62 + 1.04% 69.16 + 1.59¢
High CHO 30.00 + 0.87° 41.48 + 1.56% 63.08 + 2.44¢

7S BB TSt Lysozyme activity (U/mL)

Control 73.59 + 1.81° 78.07 + 4.00> 80.85 + 7,68
Middle CHO 73.59+1.81% 65.36 + 4,94 62.94 1 5.14%
High CHO 73.59 £1.81% 56.64 £ 6.06° 55.67 £ 2.30%

PG ¥ Antibacterial activity (U/mL)

125.32+7.757
151.38 +3.23<
131.16 + 5.49

97.31 £ 7.68*
77.46 + 6.63*
65.36 £ 7.42%

308.32 £ 9.72%
240.50 + 22.05"
253.22 + 15.02%

84.40 £ 5. 127
69.05 + 4,78
62.02 + 3.365

457.47 + 20.18*
414.84 + 39.01*
297.68 + 29.69%

66.50 +5.91°
60.10 £ 5.57°
72.89 £ 2.73°

Control 133.94 + 15.71% 161.70 + 8.77%¢ 178.16 x 19.48* 195.59 + 17.28* 123.77 £+ 6.61¢ 129.14 + 16.54*
Middle CHO 133.94 + 15.71% 127.33 + 13.05% 131.68 + 12.19% 149.60 x 17.00* 70.85 £ 3.42% 92.31 + 4.44b
High CHO 133.94 £ 15.71* 153.95 + 15.09° 146.21 x 6.34™ 128.29 + 11.20% 87.76 + 5.51% 85.16 + 17.07%
¥ 5 F A& & Serum protein (mg/mL)
Control 46.70 + 1.54¢ 64.13+1.07° 60.36 + 2.47% 54.22 + 1.40% 55.23 £2.23% 48.43 + 4,73
Middle CHO 46.70 + 1.54° 61.90 + 4.34° 59.36 £+ 3.34° 53.81+1.91° 56.35+1.47° 57.01 £1.34>
High CHO 46.70 + 1.54¢ 65.24 + 1.68° 58.73+0.61% 56.68 + 0.25°¢ 56.51 £ 2.36° 60.79 + 0.76"

EBIRATE + FRBRRR (mean £ S.E, n=5)a,b, : AT T HRA LHFERHERERBE(p <0.05) ;x,y, 2 HAF 8 KA L

BPHHRRERBE(p <0.05)

Notes: The data were expressed as mean + S.E,n = 5;a,b, c: different superscripts in each row indicate significant differences among dietary treatments( p<

0.05) ;x,y,z: different superscripts in each column indicate significant differences among dietary treatments(p < 0.05)
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EFFECT OF DIETARY STARCH LEVEL ON IMMUNITY IN THE SOUTHERN CATFISH
( SILURUS MERIDIONALIS CHEN)

LI Qiang, XIE Xiao-Jun, LUO Yi-Ping and LIN Xiao-Zhi
( Institute of Hydrobiology , School of Life Sciences, Southwest-China University , Chongging  400715)

Abstract: To study the effect of dietary CHO level on immunity in the southern catfish, the serum lysozyme activity, antibacterial
activity and total serum protein concentration were measured in the fish fed with the control, middle level and high level carbohy-
drate (CHO) diets containing 0% , 15% and 30% gelatinized corn starch, respectively. The southern catfish, Silurus meridion-
alis Chen (20.7 1 0.5) g were acclimated with the control diet for 15d at 27.5 + 0.2°C . The feeding growth experiment lasted for
0, 2, 4, 8, 12 and 16 weeks in the recirculated water system. The lysozyme activity in the fish at middle CHO level was signifi-
cantly lower than that in the control group only at the 4™ and the 12" week ( p <0.05) ,and lysozyme activity in the fish at high
CHO level was significantly lower than that in the control group from the 2™ week to the 12" week ( p <0.05), while no signifi-
cant difference was found between the two groups at the 16" week . Antibacterial activity in the fish at either middle or high CHO
level was significantly lower than the control from the 4™ to 16™ week ( p < 0.05) , but there was no significant difference between
the former two groups .. The total serum protein concentration in the fish at high CHO level and the middle CHO level were signifi-
cantly higher than the control only at 16" week ( p <0.05) ,and there was no significant difference among the three groups at oth-
er sampling time. Although negative influence of dietary CHO of 15% on immunity was observed in the southern catfish, growth
performance was nor affected. And the negative influence increased with increasing CHO level . It can be concluded that the CHO
is an important factor that restrains the immunity in the southern catfish. Accelerating synthesis of lysozyme protein should be one
of the adaptive mechanisms in the fish under a long term of dietary CHO stress, which resulted in the increased serum protein.
The results indicated that an optimum carbohydrate diet should be evaluated by examining its influence on both growth and immu-

nity in this fish.

Key words: Silurus meridionalis Chen; Carbohydrate ; Lysozyme activity ; Antibacterial activity ; Serum protein
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