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Effect of High Temperature Composting on Removal of Fluoroquinolones in Chicken Manures
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Abstract Fluoroquinolones FQs , widely used in livestock and poultry breeding industry, may pose a serious threat to ecological environ—
ment and human health after entering the environment via livestock manures. In the present study, we assessed the effects of high temperature
composting and high temperature— resistant bacterium inoculation on the removal of FQs including norfloxacin, ciprofloxacin, lomefloxacin,
enrofloxacin, and sarafloxacin. High temperature composting had a high potential to remove FQs in chicken manures, with relatively high
degradation rates at the early stage of composting 0~14 d . The degradation process of FQs by composting fitted the first order kinetic
equation, indicating that FQs degradation rates were positively related to initial concentrations of FQs in chicken manures. Inoculating high
temperature resistant bacteria increased the removal rates of FQs norfloxacin, ciprofloxacin, lomefloxacin, enrofloxacin and sarafloxacin by
3.3~7.2 percentage points, as compared to the non—inoculating control, with significant rises only for norfloxacin and lomefloxacin. Further
studies on composting processes and bacterial inoculation methods are necessary to improve FQs removal rates in chicken manures.
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Figure 1 Changes of temperature during composting
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Figure 2 Removal efficiency of FQs at different spiked concentrations during composting
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Table 2 Degradation rates and half-life time of FQs during composting
T /mg-kg™ R? V /mg-kg-d” L /d
NOR 0 C=2.356 7e "% 0.710 9 0.1115 14.62
ENR 0 C=2.403 6> 0.872 1 0.151 9 10.95
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ENR 15 C=13.445 9¢ 0¥ 0.805 7 0.568 8 16.36
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CIP 15 C=11.630 4e0 0.644 7 0.354 7 22.68
LOM 15 C=13.628 47" 0.897 3 02412 38.99
NOR 30 €=22.937 1e%* 0.919 6 1.130 8 14.03
ENR 30 (C=23.519 2¢0™¥ 0.935 3 0.630 3 25.80
SAR 30 (C=24.898 3¢ 0.958 4 0.682 2 25.22
CIP 30 C=24.648 4™ 0.901 6 0.601 4 28.36
LOM 30 C=26.176 4™ 0.945 5 0.591 6 30.60
NOR 60 (€=58.533 8% 0.958 2 19199 21.10
ENR 60 C=52.694 0%~ 0.908 5 1.449 1 25.15
SAR 60 (=59.427 1e™? 0.946 8 1.735 3 23.65
CIP 60 C=55.330 0e ™ 0.870 1 1.543 7 24.79
LOM 60 (=58.225 Te ™™ 0.901 3 1.193 6 33.68
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Figure 3 Removal efficiency of FQs after inoculating high temperature resistant bacteria during composting
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