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We evaluated the inactivation efficiency of extracellular antibiotic
resistance genes (ARGs) by free chlorine (Cl), peracetic acid (PAA), and performic acid (PFA) using
plasmid pUC19, which carries ampicillin resistant gene, as a model. Reduction of viable
extracellular ARGs was evaluated by calculating the reduction of transformation frequency of pUC19
exposed to disinfectants with Escherichia coli competent cells. Free chlorine showed high and
time-dependent disinfection effect even at 1 ppm concentration. For PAA and PFA, the inactivation
efficiency increased with initial concentration and time dependency was almost negligible. A 2.3 and

2.9 log reductions of viable pUC19 was observed by PAA and PFA. PAA and PFA has not shown to
generate harmful disinfection by products and therefore can be considered as alternative
disinfectants usable in decentralized facilities to minimize the spread of antibiotic resistance.



(ARB)

ARB
ARB
ARB
2050 1, 000
ARGs
ARGs
ARG Amp
PCR
ARGs
3.1 ARG
0.1 ng/pL puC19
mg/L PFA  ~550 mg/L 9 mL
0-10 10 mL
1mL

ARGs

NaOCl

1mL

ARB

puC19

~1 mg/L

50 pl.  One Shot™ TOP10 Chemically Competent E£. coli Thermo Fisher

Amp LB
3.2 PCR ARG
puC19
1 40 %
PFA 2
puC19

NaOCl

Real-Time PCR

PAA

CT

17

%

puC19

ARB

PAA

3 pL

NaOCl

8.4%

~800



CT 1 ppm min

1 log 2.9 ppm min 4 puC19

3.1 log PAA CT 750 ppm min 1.7 log 7500 ppm
min 2.3 log PFA CT 540 ppm min 2.7 log
5400 ppm min 2.9 log PAA PFA NaOCl
puC19 CT puC19
NaOCl 10 1.1 log PAA PFA
(a) NaOCI (b) PAA (c) PFA
4- 4 4
>
5 34 3 3 4 . + +
: t
S 21 2 24
©
E
%
§ i 1 14
G
z
o | 0+
0 0-
0 2 4 6 8 0 2000 4000 6000 8000 O 2000 4000 6000
CT value
a c puC19
3 3
puC19 NaOCl PFA PAA PAA PFA
puC19 CT
puC19 NaOCl
puC19 PAA PFA



Amarasiri Mohan

DNA

55

2021

Kobayashi, H., Amarasiri, M., Furukawa, T., Sano, D., Sei, K.

Inactivation efficiency assessment of antimicrobial resistance genes (ARGS) existing as extracellular DNA using simple
disinfection methods

Water and Environment Technology Conference 2021 (WET2021)

2021

Kobayashi, H., Amarasiri, M., Furukawa, T., Sano, D., Sei, K.

Inactivation efficiency assessment of antimicrobial resistance genes (ARGS) existing as extracellular DNA using simple
disinfection methods

The 13th International Joint Workshop on Advanced Engineering Technology for Environment and Energy (The 13th AETEE)

2021

, Mohan Amarasiri, , ,

56

2022




Kobayashi, H., Ampo, R., Amarasiri, M., Furukawa, T., Sano, D., Sei, K.

Disinfection Of Extracellular Antimicrobial Resistant Genes (ARGS) Using Free Chlorine (CI) And Peracetic Acid (PAA),
Performic Acid (PFA)

Water and Environment Technology Conference 2022 (WET2022)

2022

Kobayashi, H., Amarasiri, M., Ampo, R., Furukawa, T., Sano, D., Sei, K.

Disinfection of extracellular antibiotic resistance genes using peracetic acid (PAA) and performic acid (PFA)

IWA World Water Congress & Exhibition 2022

2022

(Sei Kazunari)

(80324177)

(Furukawa Takashi)

(90632729)

(Sano Daisuke)

(80550368)







