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Abstract : Prevalence of antibiotic-resistant bacteria in wastewater effluents is concerned as an emerging contaminant. To estimate
antibiotic resistance in secondary effluents of municipal wastewater treatment plants, antibiotic tolerance of heterotrophic bacteria,
proportion of antibiotic-resistant bacteria and hemi-inhibitory concentrations of six antibiotics ( penicillin, ampicillin, cefalexin,
chloramphenicol, tetracycline and rifampicin) were determined at two wastewater treatment plants ( WWTPs) in Beijing. The results
showed that proportions of ampicillin-resistant bacteria in WWTP-G and chloramphenicol-resistant bacteria in WWTP-Q were highest to
59% and 44% , respectively. The concentrations of ampicillin-resistant bacteria in the effluents of WWTP-G and WWTP-Q were as
high as 4.0 x10° CFU-mL ™" and 3.5 x 10* CFU-mL ™", respectively; the concentrations of chloramphenicol-resistant bacteria were
4.9 x10° CFU-mL ™" and 4.6 x 10* CFU-mL ™", respectively. The data also indicated that the hemi-inhibitory concentrations of
heterotrophic bacteria to 6 antibiotics were much higher than common concentrations of antibiotics in sewages, which suggested that
antibiotic-resistant bacteria could exist over a long period in the effluents with low concentrations of antibiotics. Antibiotic-resistant
bacteria could be a potential microbial risk during sewage effluent reuse or emission into environmental waters.
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Fig. 1 Response of heterotrophic bacteria to antibiotics

in the secondary effluent from WWTP-Q
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Fig.2 Response of heterotrophic bacteria to antibiotics

in the secondary effluent from WWTP-Q
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Table 1  Plate counts of heterotrophic bacteria to antibiotics at certain concentrations
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Fig. 3 Survival of heterotrophic bacteria to antibiotics
in the secondary effluent from WWTP-Q
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Fig.4  Survival of heterotrophic bacteria to antibiotics

in the secondary effluent from WWTP-Q
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Table 2 Hemi — inhibitory concentrations of heterotrophic bacteria to antibiotics in the secondary effluents from two WWTPs in Beijing

ICSO/mg-L’]
WWTPs
PEN AMP CEL CHL TET RIF
WWTP-G 7.4( £0.8) 0.6(+0.9) >32 29.6( £16.5) 0.6( £0.4) 0.6( £0.1)
WWTP-Q 7.3(+£2.8) 0.03( £0.5) 9.4( £1.4) 23.1(£7.2) 1.2( £0.2) 1.6( £0.3)
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Table 3 Concentrations of antibiotics in sewage treatment

plants in China

P #HE HEKWKEE /ng- L™ KWK /ng- L™ itk
PSS 670 ~2 900 240 ~1 800 [24]
it e Y S0 s 5450 ~7910 <100 [25]
itk e V3 10 ~ 118 9~78 [26]
i e i 5100 ~5 150 <150 [25]
it 2z W <72 <36 [26]
FAL 120 ~ 320 120 ~230 [24]
IS 96 ~ 1 300 180 ~ 620 [24]
EINTSRA = 80 27 [27]
iR R 110 ~ 460 85 ~320 [24]
i b AR 54 ~263 27 ~85 [26]
iR R 339 85 [27]
AR 2 3520 ~5560 <740 [25]
AR B 80 ~ 368 41 ~ 165 [26]
Ay AR 1208 503 [27]
AR 470 ~810 520 ~ 850 [24]
LAHR 253 ~1978 216 ~2 054 [26]
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