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Distribution and Removal of Anaerobic Antibiotic Resistant Bacteria During

Mesophilic Anaerobic Digestion of Sewage Sludge

TONG Juan', WANG Yuan-yue' , WEI Yuan-song'*
(1. Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China; 2. Institute of Energy,
Jiangxi Academy of Sciences, Nanchang 330096, China)

Abstract: Sewage sludge is one of the major sources that releasing antibiotic resistant bacteria ( ARB) and antibiotic resistant genes
(ARG) into the environment since it contains large amount of ARB, but there is little information about the fate of the anaerobic ARB
in the anaerobic digestion of sewage sludge. Therefore, the distribution, removal and seasonal changes of tetracycline and B-lactam
antibiotics resistant bacteria in the mesophilic egg-shaped digesters of a municipal wastewater treatment plant were investigated for one
year in this study. Results showed that there were higher amounts of ARB and higher resistance rate of B-lactam antibiotics than that of
tetracycline antibiotics in the sewage sludge. All ARB could be significantly reduced during the mesophilic anaerobic digestion process
by 1. 48-1. 64 log unit (P <0.05). Notably, the ampicillin and cephalothin resistance rates were significantly increased after anaerobic
digestion by 12. 0% and 14.3% , respectively (P < 0.05). The distribution of ARB in the sewage sludge had seasonal change
characteristics. Except for chlorotetracycline resistant bacteria, there were more ARB in the sewage sludge in cold season than in warm
season (P <0.05).
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Fig. 1 ARB concentrations in the anaerobic sludge during one-year survey
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Table 1  Resistance rate of heterotrophic bacteria in wastewater/sludge in the literature
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