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Tab. 1 Effects of Bacillus subtilis on growth performance of hybrid sturgeon
n=6;, x*SD
/g /g 1% 1%
group initial body weight final body weight weight gain rate specific growth rate FCR
10.35+0.17° 30.57+3.06° 195.64+32.38° 3.60+0.38" 2.61+0.46°
control
I 10.29+0.12° 35.39+1.90% 243.71£19.40° 4.11£0.19° 2.06+0.16™
II 10.39+0.14" 35.79+1.35° 244.40+8.84° 4.12+0.08° 2.05+£0.07*
111 10.41+0.24* 41.81+3.56° 301.90+37.35° 4.63+0.30° 1.67+0.20°
v 10.26+0.33" 33.07£2.21% 221.19+12.63% 3.90+0.14* 2.26+0.13%
I I I v 0 005% 0.1% 025% 0.5%.
(P<0.05).

Note: Addition of Bacillus subtilis dry powder in control and groups I, II, III and IV is 0, 0.05 %, 0.1 %, 0.25 % and 0.5 %, respectively. In the
same column, values with different superscripts are significantly different(<0.05).

F 2 RINHESFIRATE X S 2 X 83 A 8 T (LB E MR 2
Tab. 2 Effects of Bacillus subtilis on digestive enzyme activities in intestine of hybrid sturgeon
n=6; x+SD U-mg ' (prot)

amylase lipase protease
group 15d 30d 15d 30d 15d 30d
169.22+12.59° 170.02+6.05 0.27+0.01° 0.23+0.01° 17.55+0.87" 19.80+3.23°
control
I 262.34+56.44° 186.77+4.92° 0.38+0.04 0.25+0.02% 25.14+5.57%® 24.62+2.07*
I 349.41+3.57° 193.07+11.88% 0.39+0.03* 0.28+0.03° 32.26+6.14® 23.20+2.56"
111 404.25+22.57¢ 205.58+7.19¢ 0.48+0.09° 0.31+0.01¢ 35.74+8.93" 21.72+3.46°
v 322.44422.30° 183.15+5.73° 0.35+0.10* 0.27+0.02% 27.66+1.13% 19.84+2.52°
I I I v 0 005% 0.1% 025% 0.5%.
(P<0.05).

Note: Additions of Bacillus subtilis dry powder in control and groups I, II, III and IV are 0,0.05 %, 0.1 %, 0.25% and 0.5 %, respectively. In
the same column, values with different superscripts are significantly different(P<0.05).
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Tab. 3 Effects of Bacillus subtilis on non-specific immunity indices in serum of hybrid sturgeon
n=6;, x*SD
/ / / /
(ng'mL)LSZ (U-mL")SOD (U-mL™")AKP (U'mL™HT-AOC
group 15d 30d 15d 30d 15d 30d 15d 30d
con-  10.4%0.10° 10.51+0.24 41.874£2.60°  40.33+5.16  12.34+0.05°  12.70+0.34 9.88+0.17°  10.44+0.60
trol
I 13.46+1.22°  10.40+0.64 47.97£1.29°  45.67+4.78  13.14+0.28" 9.74£1.11  12.48+0.10°  11.90+0.18
1 14.20£0.41*  12.13+0.16 59.8842.27°  69.21£5.90  15.11+0.87"  10.97+0.12  15.84+0.12¢  11.85+0.11
111 14.85+0.10°  11.85+0.16 70.63£1.62¢  76.22+6.18  15.59+0.87° 13.1540.03  16.18+0.02¢  12.62+0.42
v 14.27+0.05*  11.48+0.12 60.29+2.79°  61.50+£6.95  14.28+0.07° 11.28+0.07 11.69+0.40°  11.13+0.23
I 1l 111 v 0 005% 0.1% 025% 0.5%.
(P<0.05).

Note: Additions of Bacillus subtilis dry powder in control and groups I, II, III and IV are 0, 0.05 %, 0.1 %, 0.25 % and 0.5 %, respectively. In
the same column, values with different superscripts are significantly different (P<0.05).
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Effects of Bacillus subtilis on growth, digestive enzyme activity, and
non-specific immunity in hybrid sturgeon (Acipenser baeri
d'xAcipenser schrenkii Q) juveniles

LIU Xiaoyong ', ZHANG Ying?, QI Qian', ZHAO Mingjun *, MAI Likai ', SUN Dajiang?
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Abstract: We evaluated the effects of dietary supplementation with Bacillus subtili on growth, digestive enzyme
activity, and non-specific immunity in hybrid sturgeon (Acipenser baeridxAcipenser schrenkii Q) juveniles. The
hybrid sturgeon fingerlings (n=225, initial average weight: 10.34 g+0.19 g) were randomly assigned to 5 groups (3
replicates/group, n=15 per replicate) that were fed one of five diets containing 0 (control), 0.05% (group 1), 0.1%
(group 1I), 0.25% (group III), or 0.5% (group 1V) B. subtilis for 30 d. Growth was improved in hybrid sturgeon fed
a diet containing 0.25% B. subtilis (group III). Weight gain and the specific growth ratio increased by 54.31% and
28.61%, respectively, compared with the control group (P<0.05). The feed conversion ratio was 36.02% lower
than in the control group (P<0.05), and was significantly lower than in the other groups (P<0.05). The activities of
amylase, lipase, and protease were higher in the intestine in all groups compared with the control group. Further-
more, activity was higher on day 15 than on day 30. Digestive enzyme activity was highest in group III and was
significantly higher than in the control group (P<0.05). Similarly, lysozyme, superoxide dismutase, and alkaline
phosphatase activity and total antioxidant capacity were higher in group III than in the remaining groups on day 15
(P<0.05). The indices of non-specific immunity were lower on day 30 than on day 15 in group III and were not
significantly different from the control group Our results suggest that the addition of B. subtilis to the diet in-
creases digestive enzyme activity and non-specific immunity and promotes the growth of hybrid sturgeon juveniles.
The benefits were most pronounced at a level of 0.25% with repeated supplementation every 15 d.

Key words: Bacillus subtilis; hybrid sturgeon; growth performance; digestive enzymes; non-specific immunity
indices
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