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Effect of High Temperature Composting on Removal of Fluoroquinolones in Chicken Manures

MENG Lei'%, YANG Bing?, XUE Nan—dong®, ZHANG Shi-lei%, LI Fa—sheng?, GONG Dao—xin', LIU Han-bing?, LIU Bo?

(1.College of Resources and Environment, Hunan Agricultural University, Changsha 410128, China; 2.State Key Laboratory of Environmental
Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

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.

Keywords: high temperature composting; high temperature resistant bacterium; fluoroquinolones; removal
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Table 1 Physical and chemical properties of composting materials
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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

PR BSIMAE(T)/mg - kg™ o CIVIE NS HARFREL(R?) R A (V )/mg kg™ - d LW (112)/d
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Figure 3 Removal efficiency of FQs after inoculating high temperature resistant bacteria during composting
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