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Inactivation and Reactivation of Antibiotic-Resistant Bacteria During and After

UV Disinfection in Reclaimed Water
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Abstract: Prevalence of antibiotic-resistant bacteria in wastewater effluents is concerned as an emerging contaminant. To estimate
inactivation and reactivation potentials of antibiotic-resistant bacteria by UV disinfection, inactivation and reactivation of penicillin-,
ampicillin-, cephalexin-, chloramphenicol-and rifampicin-resistant bacteria in the secondary effluent were studied under different UV
doses. The results showed that the inactivation ratios of penicillin-, ampicillin-, cephalexin-and chloramphenicol-resistant bacteria were
higher than 4-log, which was closed to that of total heterotrophic bacteria; however, the inactivation ratio of rifampicin-resistant bacteria
was lower (3. 7-log) under 20 mJ-cm ~*> UV exposure. After 22 h standing incubation, antibiotic-resistant bacteria widely reactivated.
The colony forming ability of antibiotic-resistant bacteria was as high as 3-log when exposed to 20 mJ-cm™ UV light. Hence,
conventional UV dose can not effectively control reactivation of antibiotic-resistant bacteria in reclaimed water by UV disinfection.

Key words : antibiotic-resistant bacteria; UV disinfection; inactivation; reactivation; reclaimed water treatment
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Table 1 ~ Water quality of reclaimed water sample used in UV disinfection

pH COD/mg-1.~!

TOC/mg-L~!

UV,s,/cm ™! NH," -N/mg-1.~!

8.0~8.1 82.0~110.7

9.0~15.9

0.14 ~0.21 8.8

B 15 mL KA T4 #E 01 5% 7 09 542 60 mm
(R B FR L T 5535 L35 , ¥ R L E T
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Jei  FTFFIE R, (A5 7K A 42 32 — 7 B[] 1) 25 AP &
R AT T B 0 4 R R T A b AR, I B
FigR . AP &H B I 2 H R F (25°C £2C)
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Table 2 Concentrations of antibiotics used in antibiotic-resistant bacteria detection

- WaE AR FAUHE AR T
(PEN) (AMP) (CEL) (CHL) (RIF)

PUAERWKE /mg- L~ 16 32 32 32 4
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Fig. 1 Response curves of antibiotic-resistant bacteria under

series of UV exposures
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Fig. 2 Inactivation curves of antibiotic-resistant

bacteria under series of UV exposures
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Fig. 3 Proportions of antibiotic-resistant bacteria after UV disinfection
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Fig. 4 Reactivation of antibiotic-resistant bacteria and

heterotrophic bacteria after UV disinfection
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Fig. 5 Colony forming ability of antibiotic-resistant

bacteria after UV disinfection
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