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Abstract: This paper investigated the performance and mechanism of UV/chlorine process for
inactivation of Staphylococcus aureus from the aspects of culturable bacteria number, cell membrane
integrity and changes in intracellular and extracellular DNA (iDNA/eDNA) numbers during disinfection.
When the dosages of chlorine and UV were 1 mg/l. and 120 mJ/cm’, the UV/chlorine process could
inactivate all culturable Staphylococcus aureus (7.28-lg CFU/mL), while chlorination alone and UV alone
inactivated 5.10-lg CFU/mL and 6.38-lg CFU/mL of Staphylococcus aureus, respectively. The free radical
scavenging test showed that the enhanced inactivation of Staphylococcus aureus by the UV/chlorine
process was mainly due to the roles of UV and chlorine, and the effects of free radicals could be ignored.
The results of flow cytometry (FCM) and scanning electron microscopy (SEM) confirmed that chlorination

and UV/chlorine caused bacterial inactivation through the destruction of cell wall and membrane. In
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addition, UV/chlorine process could effectively remove iDNA and free plasmid, and free radicals showed

an obvious plasmid DNA removal ability, while the concentration of eDNA in solution did not increase. In

conclusion, the UV/chlorine process promoted the inactivation of Staphylococcus aureus and controlled

both intracellular and extracellular genes, which provided a theoretical basis for UV/chlorine disinfection

process to control the growth of gram-positive bacteria in water.
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Fig.1 Inactivation of S. aureus by UV, chlorine and UV/

chlorine processes

2.2 NS RN HAEEEEE AN

K F I = LA 5 T 5840 AR 28 A1
B 2o v A (0 25 R PR 200 N3 5 1 AR A (I
K12). Z553RW], X0 LU A AL B, ol 28 A1 F 3 R
o | 2 290 L R 308 0 A T I AR Ak, S R A i AR
ARYEFRTE 5. 30-1g~5. 65-lg cell/mL, 7] UL 4R I T A
ST VR A B 11 200 B S

81 o284}
-1k

= R VIVE
Z 6
- R N «——>°
3 -
&0
<
=
=
é?;
g,
1R

0 1 5 10 20 30

t/min

E2 5 SUEFIEINRIERAIET IR ST MM
Fig.2 Change of intact S. aureus cells numbers during

UV, chlorine and UV/chlorine processes
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Fig.3 SEM images of S. aureus before and after chlorine
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and UV/chlorine processes
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Fig.4 Removal effect of iDNA and free plasmid by
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chlorine, UV and UV/chlorine processes
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