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(7 (Schizothorax , 1 (Cl ), 4
prenanti) , , (C2 C3 C4 C5 ), 3
, [8,9]’ 30 ,
1—15 1 m’ (1 mx1 mx1 m)
(o.1my ,Cl C2 C3 C4 Cs 0
0.02 0.04 0.06 0.08% ,
50d 15°C—207C,
, 3%
1 ’ , ’
1.1 30% 1d
500 , )
(6.98+0.43)g; (9.11£0.25)cm, 4% 8—10 , ,
, 1.4
56.26% (Weight gain
1.2 ratio, WGR, %)=(WW)x100/W,; (Specific
, growth ratio, SGR, %/d)=(LnW—LnW;)x100/;
, ( D, (Protein efficiency ratio, PER, %)=(W—W;)x100/
40 FxP; (Feed conversion ratio, FCR)=F/
0 0.02 0.04 0.06 0.08% , (Wi—=Wy) = Wo- (2); Wi
5 ( 38.29%, 15.73 ml/kg) (g); F- (g); P-
1 mm (%); t- (d)
, 4°C
1.3 (GB/T 6432—1994);
7d (GB/T 6433—1994);
F1 EMANKRAREFEEFNS (KT
Tab. 1  Composition and nutrient level of foundation diets (air-dry basis, %)
Ingredient Contents (%) Nutrition composition Contents (%)
#6 Fish meal 30.00 Energy (ml/kg) 15.73
Z 1 Soybean meal 32.00 K12 4 Crude protein 38.29
3240 Maize 10.00 HLE Wi Crude lipid 6.89
TH# flour 15.00
%k Bz Wheat bran 5.00
33 Rapeseed oil 5.00
TR K 'Premix 1.00
S ALNETE Choline chloride 1.00
R 445 Ca(H,POy), 1.00

1

000 IU; VC 200; VD 900 IU; VE 60; VK

(mg): K 28.0; Ca 282.0; Mg 9.0; Zn 3.5; Fe 24.0; Cu 1.8;10.25; Se 0.02; VA 8
5; VB, 15; 100; 160; 40; VB4 20; VB, 5; 100

Note: ' The premix provides mineral and vitamin for a kilogram of diets (mg): K 28.0, Ca 282.0, Mg 9.0, Zn 3.5, Fe 24.0, Cu 1.8, 10.25,

Se 0.02, VA 8 000 IU, VC 200, VD 900
VBy, 5, inositol 100

1U, VE 60, VK 5, VB, 15, nicotinic acid 100, Choline Chloride 160, Pantothenate acid 40, VB, 20,
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(105°C) (GB 6435-1986); 2.09)% (110.31+6.48)%, (SGR)
(550°C) (GB/T 6438—1992)['%! (0.8440.04)%/d (1.86=0.08)%/d,
(PER)  (104.59+2.57)% (182.07+5.11)%
8—10 , , (P<0.05)
, 1h 0.04% WGR SGR PER
47C) , 3500 r/min 15min , , (P>0.05)
(LSZ) (ACP) WGR SGR PER
(ALP) (SOD) ( 1-3)
(LSZ) , WGR SGR PER
: (ACP) Y =-23711X* + 2585.1X + 41.29(R* = 0.913);
(ALP) 31 Acp = —343.45X% + 37.526X + 0.8726(R*> = 0.927 2); Y =
100 mL 37°C —37831X> + 3438.8X + 98.713(R* = 0.8723),
60min, Img , ALP WGR SGR PER
100 mL 37°C ,
15min, 1 mg : 0.055% 0.055%  0.045% ,
(SOD) (4 0—0.04% , WGR SGR PER
SOD 1 mL , © Y = 1752.1X + 43.286(R* =
Imin 50% 0.9367); Y = 25.333X + 0.9044(R* = 0.9274); Y =
1937X + 102.98(R* = 0.9712)
15 0.04%—0.08% (C3 C4 C5), WGR SGR
4 , SPSS PER (P>0.05) 3 WGR SGR PER
Statistics 17.0 (One-way 104.75% 1.79%/d  161.43%
ANOVA), Tukey ) P<0.05 0.072%
WGR SGR PER 0.074% 0.066% WGR
FCR SGR PER 0.045%—
0.074%
2 (FCR)
2.1 WGR SGR PER ( 4
2 , FCR ,
(P<0.05) 0 0.04% (C3), FCR (1.44),
0.04% (WGR)  (40.23+ 0.06% (C4)

®2 EBERESBEMFOREEEREROIZMTEHEHRRER)

Tab.2 Effect of different astragalus Polysaccharide level on growth of Schizothorax prenanti (Means=S.E.) '

weight gain

Specific growth ratio

Protein efficiency ratio

Group Initial weight (g)  Final weight (g) ratio (%) (%/d) %) Feed conversion ratio
Cl1 7.49£0.25 10.51+0.41° 40.2342.09° 0.84+0.04° 104.59+2.57° 2.50+0.06°
2 7.16+0.30 13.2240.77% 84.45+2.92° 1.5340.04° 138.48+1.98° 1.89+0.03°
C3 6.82+0.44 14.29+0.51° 110.3146.48° 1.86+0.08° 182.07+5.11° 1.44+0.04¢
Cc4 6.71+0.56 13.70+0.71% 105.35+7.20® 1.80£0.09* 174.28+9.20° 1.51+0.08°
Cs 6.71+£0.58 13.28+0.92% 98.59+4.17 1.71£0.05% 127.93+2.77% 2.04+0.04°
! 3 ;2 (P<0.05);

Note: 'Values are means and standard errors of three replicates;

same bellow

*Mean with different superscripts have significant differences; The
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Fig. 1 Relationship between weight gain ratio and the APS levels
in diet of Schizothorax prenanti
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Fig. 2 Relationship between specific growth ratio and the APS
levels in diet of Schizothorax prenanti
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Fig. 3 Relationship between protein efficiency ratio and the APS
levels s in diet of Schizothorax prenanti
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Fig. 4 Relationship between feed conversion ratio and the APS
levels in diet of Schizothorax prenanti
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#3 HERSEMFTORESEEARNZIE

Tab. 3  Effects of different astragalus Polysaccharide level in dietary on body composition of Schizothorax prenanti (%)

Group Crude protein Crude lipid Crude Ash Moisture
C1 15.21+0.05¢ 1.13+0.02° 2.24+0.04 78.51+0.30°
Cc2 15.59£0.05" 1.2240.03™ 2.19£0.02% 78.41£0.14°
C3 15.93+0.03* 1.40+0.02° 2.03+0.02* 78.12+0.16
Cc4 16.03+0.05* 1.26+0.03° 1.9440.04° 78.42£0.07°
Cs 15.36+0.10* 1.18+0.01> 2.07+0.11% 78.47+0.16"

F4 BESEXNTORES RBEHEIRNZE

Tab. 4 Effect of different astragalus Polysaccharide level on Immunological indices of Schizothorax prenanti

LSz SOD ACP ALP
Grou Lysozyme activity Superoxide dismutase activity Acid phosphatase activity Alkaline phosphatase activity
p (U/mL) (U/mL) (U/mg) (U/mg)
Cl1 1.16+0.04° 117.23+7.83¢ 5.42+0.15° 2.60+0.09¢
C2 1.78+0.04¢ 172.08+8.88°¢ 12.3240.33¢ 6.68+0.27¢
C3 2.51+0.03° 231.47+5.54° 18.02+0.21° 13.10£0.18"
C4 2.83+0.04° 255.19+£3.26° 20.54+0.22° 9.94+0.26°
C5 2.70+0.36" 267.21+6.82% 15.22+0.16° 8.81+0.76°

[(13.10+0.18) U/mg],

(P<0.05) 0.04%, WGR  SGR
PER : :
3 (P>0.05); FCR ,
3.1 WGR SGR PER FCR
, 0.045%—
0.074% 0.045%—0.074%  0.046%
. 3.2
(RNA) (DNA) , , DNA RNA
(cGMP cAMP) (2] ,
s, 3.0% 0.5% (
: / ) /
: : (P<0.05), ,

30.03%  20.94%%
[18]

[16] [19]

1, , PPARy  C/EBPa

s mRNA
5 [20]

(LPO) LPO
, 0—0.08% 21
WGR SGR PER
, FCR
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EFFECT OF ASTRAGALUS POLYSACCHARIDES ON GROWTH, BODY
COMPOSITION AND IMMUNE INDEX IN SCHIZOTHORAX PRENANTI

XIANG Xiao, CHEN Jian, ZHOU Xing-Hua and WANG Wen-Juan
(Department of Fisheries in Rongchang Campus, Southwest University, Rongchang 402460, China)

Abstract: The experiment was conducted to determine the effect of astragalus polysaccharides (APS) on growth per-
formance, body composition and activities of immunoenzyme in Schizothorax prenanti. 450 healthy Schizothorax
prenanti with (6.98+0.43) g of average weight and (9.11+0.25) cm of average length, were randomly divided into five
groups with three replicates of 30 Schizothorax prenanti. Group C1, as the control group, was fed with the basal diet
(38.29% CP and 15.73 mJ/kg GE), while group C2, C3, C4 and CS, as trial groups, were fed with the diet added with
0.02, 0.04, 0.06 and 0.08% APS respectively. The experiment lasted for 50 days. The results showed that the weight gain
ratio (WGR), specific growth ratio (SGR) and protein efficiency ratio (PER) of the fish fed with the diet added with APS
significantly increased (P<0.05), at the same time, the feed conversion ratio (FCR) of the fish significantly decreased
(P<0.05). All of the WGR, SGR and PER of Schizothorax prenanti were the highest (110.31%, 1.86%/d, 182.07% re-
spectively), but the FCR was the lowest (1.44). when APS levels were 0.04%, those were significance difference with
other groups (P<0.05). Based on Linear and parabolic regression analysis of the WGR, SGR, PER, FCR, the optimal
APS level for the diet was 0.045%—0.074%; moisture crude Ash in whole body of Schizothorax prenanti showed no
significant effects by supplemental levels of APS (P>0.05), but the crude protein was the highest at 0.06% APS, which
showed no significantly difference from that of 0.04% APS (P>0.05), and the crude lipid was the highest at 0.04% APS,
which was significantly different from other groups (P<0.05); Activities of immunoenzyme in Schizothorax prenanti of
trial groups were significantly higher than those of control group, and the activities of immunoenzyme increased with
the increment of APS level in certain range. Schizothorax prenanti had the highest alkaline phosphatase activity (ALP)
when fed with 0.04% APS, at the same time, the acid phosphatase activity (ACP) were the highest when fed with 0.06%
APS. Lysozyme (LSZ) and superoxide dismutase (SOD) activity tended to stabilize when 0.06%—0.08% APS were fed.
Results of above showed that the addition of APS could promote the growth and immunity of Schizothorax prenanti.
The optimal dietary APS levels for optimum growth performance and immunological indices in Schizothorax prenanti
was suggested to be 0.04%—0.074%.

Key words: Astragalus polysaccharides (APS); Growth; Body composition; Immunity; Schizothorax prenanti



