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Effects of Bacillus subtilis PL83 on growth performance and serum
biochemical parameters of Linwu ducks

XING Yue-teng'?, LI Li-1i*", WANG Sheng-ping*®, FAN Jue-xin'*%, XIAO Ding-fu', ZHANG Bin'", LIU Zhi-gang*

(1.College of Animal Science and Technology, Hunan Agricultural University, Changsha 410128, China; 2.Laboratory of
Animal Nutrition and Human Health and Key Laboratory of Agro-Ecology, Institute of Subtropical Agriculture, Chinese
Academy of Sciences, Changsha 410125, China; 3.Hunan Microbiology Institute, Changsha 410009, China; 4.Animal
Husbandry and Aquaculture Bureau of You County, Zhuzhou, Hunan 412300, China)

Abstract: Two hundred and forty 1-day-old female Linwu ducks were distributed randomly into 4 groups: control group,
fed with basal diet+0.15% lysine; antibiotic group, fed with basal diet+0.15% lysine+150 mg/kg Aureomycin; experiment
group and , fed with basal diet containing 5.0x10° CFU/kg and 5.0x10'° CFU/kg Bacillus subtilis PL83, respectively.

Each group was divided into 3 replicates with 20 ducks in each replicate. Growth performance and serum biochemical
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parameters were detected after 28 days of feeding. The results showed that compared with control group, average daily gain
of ducks increased, feed intake/weight gain ratio decreased, mortality extremely significantly reduced, and net income
increased by ¥ 0.53 and ¥ 0.60 per duck respectively in experiment group and , indicating the growth promoting and
disease combating effects of dietary supplemented with Bacillus subtilis PL83 were better than dietary supplemented with
lysine additive. Compared with experiment group , ducks in experiment group showed slightly increased average daily
gain, slightly decreased feed intake/weight gain ratio and mortality, indicating dietary supplemented with high dosage
(5.0x10'" CFU/kg) of Bacillus subtilis PL83 could be better. Compared with antibiotic group, mortality of ducks in
experiment group reduced, while net income increased, indicating the effects of dietary supplemented with high dosage
of Bacillus subtilis PL83 were better than dietary supplemented with antibiotic additive. There was significant difference in
high density lipoprotein (HDL) and urea nitrogen (UN) of ducks between experiment group and the control and
antibiotic groups. HDL of ducks in experiment group  increased significantly while UN decreased significantly compared
to control and antibiotic groups. Total antioxidant capacity (T-AOC), superoxide dismutase (SOD) and glutathione
peroxidase (GSH-Px) of ducks in experiment group  were slightly higher than those in the other 3 groups, while
malondialdehye (MDA) were slightly lower compared to the other 3 groups. Glutamic acid of ducks in experiment group

and  was higher than that in control and antibiotic group. These results indicated supplementation of Bacillus subtilis

PL83 on could balance the contents of amino acids and increase the anti-stress and anti-oxidant activity of ducks.
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Table 1 Growth performance of Linwu ducks fed with Bacillus subtilis PL83
/g /g /g /g 1%
42.10+1.02  (660.09£2.61)cB  (64.04+1.00)ab  (22.92+0.10)B 2.79+0.05 (23.33£1.67)A
39.83+0.64  (698.63+4.24)aA  (67.01£1.56)a  (24.43+0.14)A 2.74+0.06 (5.00+2.89)B
39.90+0.98  (668.72+7.65)cB  (61.10£1.37)b  (23.29+£0.28)B 2.63+0.08 (10.00+2.89)B
41.83+0.74  (675.67£3.12)bB  (61.97+2.15)ab  (23.48+0.12)B 2.64+0.08 (3.33+1.67)B
PL83 0.07
2 PL83
053 / 060 / 5.0x10" CFU/kg
%2 AEBREIFHEAE PLS3 BIRKAFENE
Table 2 Economic efficiency of Linwu ducks fed with Bacillus subtilis PL83 /
4.00 7.12 24.00 1.50 12.62 15.84 3.22
4.00 7.51 24.00 1.50 13.01 16.77 3.76
4.00 6.80 24.00 1.50 12.30 16.05 3.75
4.00 6.92 24.00 1.50 12.41 16.23 3.82
2.2 WEFWATE PLS3 A LEH I H RS M iEE HDL
W EoEAT HDL
UN
3 HDL
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Table 3 Effects of Bacillus subtilis PL83 on serum general biochemical parameters of Linwu ducks
GLU/(mmol-L™") TG/(mmol-L™") CHO/(mmol-L™") LDL/(mmol-L™") HDL/(mmol-L™") UN/(mmol-L™") GPT/(U-L™)
12.76£0.35 1.68+0.12 6.84+0.03 2.08£0.03  (11.59£0.07)b (1.15+0.082)a 42.89+1.72
12.29+0.21 1.76+0.58 6.87+0.37 2.124£0.05  (11.23£0.29)b (1.04+£0.021)ab  44.39+0.87
12.52+0.17 1.37£0.19 7.51+0.31 2.07£021  (13.25+0.44)a (0.96+0.007)b 39.44+4.39
13.00+0.14 1.56£0.19 6.69+0.57 1.85£0.17  (11.36£0.62)b (1.10£0.050)ab  39.78%1.31
AST/(U-L™) TP/(g'L™) ALB/(g'L™) GLB/(g'L™) ALB/GLB CK/(U-L™) LDH/(U-L™)
44.56+10.48  37.88+1.50 15.54+0.28 22.33+1.39 0.70£0.07  582.67+44.09  413.50+45.85
49.06+4.48  39.65+0.42 15.37+0.15 24.28+0.46 0.63£0.03  526.00£92.56  432.33+29.04
29.89+3.30  36.98+0.92 14.99+0.57 21.99+0.62 0.68£0.01  473.56+93.25 398.22+64.06
43.22+3 .91 36.07+3.72 14.40+1.70 21.67+2.74 0.68+£0.07  639.83+187.95 373.28+11.91
4 4 T-AOC MDA GSH-Px GSH-Px GSH
GSH SOD T-AOC SOD GSH-Px
MDA GSH
SOD (5.0x10'"° CFU/kg) PL83
SOD

T-AOC SOD MDA
x4 HMEFEMTE PLS3 MIGKS MBS LIERaIFMm

Table 4 Effects of Bacillus subtilis PL83 on serum oxidation resistance parameters of Linwu ducks

T-AOC/(U-mL™) SOD/(U'mL™) MDA/(mmol-mL™") GSH-Px/(U'mL™) GSH/(U-mL™)
5.04+0.47 (16.39+0.51)bAB 9.54+0.99 361.98+6.06 26.54+1.90
5.20+0.44 (16.53+0.48)bAB 10.90+1.86 366.69+7.57 21.72+1.79
5.16+0.35 (13.87+0.17)bB 9.27+1.43 376.88+8.07 24.85+1.89
5.69+0.48 (20.30+1.48)aA 7.39+1.07 383.88+6.62 20.70+1.46

5 4
3 PLS83
*5 HEIZFBME PLS3 XIGKRMENFEIERS ST
Table5 Effects of Bacillus subtilis PL83 on serum free amino acids of Linwu ducks umol/L
66.80+1.71 878.12+66.49 584.44+56.60 (241.40+17.28)B 378.06+9.93 596.75+50.65
69.97+3.63 849.66+5.65 598.64+7.89  (261.94+7.58)AB 410.69+29.68 616.79+36.11
75.66+4.48 953.76+36.51 544.47+13.02 (265.60+15.50)AB  398.81£19.06 627.43+£55.33

68.22+1.61 905.63+111.93 552.08+13.27 (323.36+12.97)A 407.53+10.30

705.18+38.57
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(49.96+4.87)B 191.53+17.80 94.90+17.46 91.46+9.95 173.63+£14.79 216.67+4.15
(73.47+4.02)A 229.02+46.30 133.344+30.90 89.75+11.31 180.16+£30.87 189.74+14.56
(59.84+2.34)AB  210.15£10.99 113.05+3.17 77.38+1.63 175.16£12.54 238.87+28.96
(61.92+2.10)AB  210.30£16.20 125.26+4.63 89.36+4.02 168.83+£17.87 246.59+25.92
123.71£11.94 166.42+11.31 73.47+2.03 280.98+22.30 2452.28+177.34 4 380.73+£119.10
116.97+1.29 175.61+£5.48 81.71+£3.95 272.69+10.54 2 539.60+155.25 4 592.77+135.20
120.27+5.16 167.46+£8.36 77.04+3.30 299.51+14.66 2592.59+106.78 4 561.92+161.09
130.28+5.92 179.88+2.90 75.93+5.77 318.43+13.96 2611.44+176.26 4 748.68+180.20
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