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Combined Effect of Antibiotics on Anaerobic Digestion of Piggery Wastewater
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Abstract: In order to investigate the combined effects of antibiotics on anaerobic digestion of piggery wastewaters batch tests based on
orthogonal test were adopted. Amoxicillin, aureomycin, sulfadimethoxine; florfenicol which are the most common antibiotics used in the
prevention and treatment of pig diseases were chosen in the experiment. The results showed that the methane production rate was affected most
by the combination of 130 mg/L of florfenicol; 210 mg/L of amoxicillin, 10 mg/L doxycycline and 210 mg/L sulfadimethoxine and the inhibitory
effect on maximum methane production rate amounted to 87.8% . No inhibitory effect but stimulus was observed on anaerobic digestion in the
presence of florfenicol, amoxicillin, aureomycin, sulfadimethoxine with 10 mg/L. The significance of the inhibitory effect of the selected
antibiotics was in an order of aureomycin, amoxicillin, florfenicol and sulfadimethoxine ( p >0.005) . Different kinds of first-order interactions
between either two antibiotics were concluded from the experiment. Except that florfenicol was in a additivity relationship with amoxicillin and

sulfadimethoxine the interaction in other antibitotics was antagonistic.
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Table 1 Components of piggery wastewater/mg*L ™"
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Table 2 Effect factors and their levels in orthogonal test /mg®L ™!

KA . - s
ETCE EEE SM, RAEH
1 10.0 10.0 10.0 10.0
2 30.0 30.0 30.0 30.0
3 70.0 70.0 70.0 70.0
4 130.0 130.0 130.0 130.0
5 210.0 210.0 210.0 210.0
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Table 3 1,5(5%)orthogonal layout
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A B C D e e

1 1 1 1 1 1 1
2 1 2 2 2 2 2
3 1 3 3 3 3 3
4 1 4 4 4 4 4
5 1 5 5 5 5 5
6 2 1 2 3 4 5
7 2 2 3 4 5 1
8 2 3 4 5 1 2
9 2 4 5 1 2 3
10 2 5 1 2 3 4
11 3 1 3 5 2 4
12 3 2 4 1 3 5
13 3 3 5 2 4 1
14 3 4 1 3 5 2
15 3 5 2 4 1 3
16 4 1 4 2 5 3
17 4 2 5 3 1 4
18 4 3 1 4 2 5
19 4 4 2 5 3 1
20 4 5 3 1 4 2
21 5 1 5 4 3 2
22 5 2 1 5 4 3
23 5 3 2 1 5 4
24 5 4 3 2 1 5
25 5 5 4 3 2 1
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Table 4  Accumulated methane production in each reaction bottle/mL
RN S T8 /d
4 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0 9.0 41.0 55.0 66.2 8.7 101.7 112.7 112.7 113.7 113.7 113.7 113.7 113.7 113.7 113.7
1 12.5 4.2 59.2 73.7 87.9 100.9 109.9 109.9 110.9 116.9 121.9 125.9 128.4 131.9 133.2
2 9.5 42.5 65.5 75.0 87.2 101.2 113.7 113.7 114.2 116.2 119.2 123.2 126.2 129.2 131.2
3 8.0 38.0 43.0 457 46.2 48.7 48.7 48.7 48.7 48.7 48.7 48.7 48.7 48.7  48.7
4 45 140 345 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.0  37.0
5 6.0 16.0 41.0 41.5 41.5 41.7 41.7 41.7 417 4AL.7T 417 417 417 417 417
6 10.5 4.7 51.7 67.2 8.7 95.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7 102.7  102.7
7 5.5 38.5 45.0 46.0 46.0 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5 46.5  46.5
8 5.5 20.5 4.0 46.5 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0 48.0  48.0
9 6.2 16.7 452 4.2 4.2 49.7 50.7 50.7 50.7 50.7 50.7 50.7 50.7 50.7  50.7
10 3.7 27.2 62.7 65.3 653 653 653 653 653 653 653 653 653 653 653
11 11.0 4.2 47.7 47.9 479 479 47.9 47.9 479 479 47.9 4.9 479 479 479
12 9.5 34.6 58.1 60.3 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 66.5 @ 66.5
13 55 15.0 42.0 47.3 473  47.5 47.5 47.5 47.5 415 415 415 415 415 415
14 3.5 201 42.6 48.1 49.1 49.3 49.3 49.3 49.3 49.3 49.3 49.3 49.3 49.3  49.3
15 6.5 14.0 38.0 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 41.2 412 412 4.2
16 8.5 352 71.2 79.9 91.6 14.1 115.2 115.6 115.6 115.6 115.6 115.6 115.6 115.6 115.6
17 2.0 25.0 49.0 60.2 61.7 61.7 61.7 61.7 61.7 61.7 61.7 61.7 61.7 61.7  61.7
18 5.2 252 452 48.2 54.4 544 544 544 544 544 544 544 544 544 544
19 5.0 12.2 4.2 48.7 49.7 572 512 57.2 571.2 57.2 57.2 57.2 57.2 57.2  57.2
20 3.5 5.5 42.5 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0 46.0  46.0
21 4.5 5.0 28.5 36.2 37.7 43.2 432 432 432 422 432 432 432 432 432
22 8.0 12.2 387 4.7 54.5 43.5 435 43.5 435 435 435 435 435 435 435
23 7.0  14.0 38.5 44.2 447 447 447 447 44T 44T M M M 4T 447
24 55 12.0 37.5 46.0 54.0 54.0 54.1 54.1 54.1 54.1 541 541  54.1  54.1 54.1
25 5.5 6.0 30.5 40.2 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9 41.9  41.9
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Table 5 Inhibitory rate/ %
R4l 5 1 2 3 4 5 6 7 8 9 10 11 12 13
NS -38.89 -19.09 57.17 67.46 63.32 9.67 59.1 57.78 59.27 58.89 57.87 41.51 63.41
i dls 14 15 16 17 18 19 20 21 22 23 24 25
EIHES 61.11 65.85 14.15 77.78 52.15 70.24 86.59 87.8 70.24 65.85 70.73 50
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Table 6 Range analysis of the orthogonal test results
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Table 7 Variance analysis of the orthogonal test results
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Fig.2  First-order interaction
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