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Evaluation of Pathogen Disinfection Efficacy by Chlorine and Monochloramine
Disinfection Based on Quantitative PCR Combined with Propidium Monoazide

(PMA-qPCR)

TONG Tie—zheng WU Shuxu LI Dan HE Miao YANG Tian SHI Han-chang

(State Key Joint Laboratory of Environment Simulation and Pollution Control Department of Environmental Science and Engineering
Tsinghua University Beijing 100084 China)

Abstract: A novel detection method of quantitative PCR combined with a DNA intercalating dye propidium monoazide (PMA-qPCR)
was developed and then applied to analyze inactivation efficacy of chlorine and monochloramine on E. coli as a representative organism.
The results shows that PMA removed 99.94% and 99.99% DNA from non-viable E. coli and Salmonella cells respectively and PMA-
qPCR could effectively differentiate viable bacteria from non-viable bacteria; According to the first-order kinetic model the inactivation
coefficients on E. coli obtained by PMA-qPCR were 2.24 Le(mg*min) ' and 0.0175 Le(mg*min) ~' for chlorine and
monochloramine respectively both of which were lower than those obtained by traditional plating counting method. In order to inactivate
99% of E. coli the ct values by PMA-PCR were 0. 9 mg*L. ™' *min and more than 100 mg*L ' *min for chlorine and monochloramine
while those by plating counting method were only 0.6 mg*L ™' *min and 20 mg*L "' *min respectively; E. coli concentration detected
by conventional qPCR kept almost the same when ¢t value increased indicating that conventional qPCR was unable to evaluate
inactivation efficacy of both chlorine and monochloramine disinfection. In summary PMA-qPCR shows to be a promising method for
evaluating disinfection efficacy by chlorine and monochloramine more accurately.
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Fig. 1 Process of PMA-qPCR in selectively detecting viable bacterial cells
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Table 1  Gene targets and primers used for qPCR detection
('3 PCR /bp
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UAL1939b utdA 167 20
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UAL2105b
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invA2F invA 287 21
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Fig. 4  Agarose gel electrophoresis profile of qPCR products for E. coli and Salmonella spp.
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