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ABSTRACT

Tricksan (TCS) is omnipresent in the environment and has drawn increasing attention due 1o its potential

UVA and UVE
Products
Bialogieal concerns

human health, Disect TCS ceadily oecuss, espeeially in the surface Layers of waters
that recelve abundant ultraviolet tadiation during the daytime. However, biological cancems and the identifi-
ention of raxic products during TCS photolysis have been explored limitedly, Therefore, in the present work, the
structural characterization of the phatalysis praducts by UVC and UVA were performed based on the mass
spectra and fragmental jons, The results displayed that TCS was more readily eliminated by UVC than UVA, and
the product species were completely different when TCS was degraded by UVC and UVA, respectively. Two
products, mz 235 and m/z 252, were produced via reduetive dechlorination and nuclephilic substitution with
UVC, while three dioxin-like isomer products by dechlarination, cycliztion and

Fusthermoee, the sesults of biclogical concerns suggesied that the elimination of TCS did ot represent the
disappearance of biological risks. Specifically, mose hazardous and photolysis products were formed during TCS
photalysis with ultraviolets. For instance, the dioxin-like isamer products were highly micratoxic and genotoxic,
and mildly antiestrogenic. The positive findings highlighted the biological concems of TCS photolysis by ul.
traviolet radiation in the aquatic envirsnment.

1. Introduction

* Corvesponding author.

“Triclosan (TCS), as an antimicrobial agent, is a common ingredient
added to many different industrial and personal care products, such as

increased expenentially over time (Guo
Since TCS-containing products are mainly for external use o the human
ulvault et al, 2019), a large amount of TCS is released down et al

the drain during laundry activities, showering and the disposal of
TCS-containing products, TCS is omnipresent in various environmental
mairices such as sludge (Barrert et al., 2022; Healy et al., 2017), rivers
(Sabaliunas et al., 2003), lakes (Wang et al., 2022), sediments (Nag

toothpastes, mouthwash, deodorants, cosmetics and textiles with a TGS et al,, 2018), drinking waters (Li ot al., 20/10) and even bottled waters
content of 0.1-0.3% (Guz . 2019). An annual appeoximate value (W 20121) since TCS cannot be removed completely by
of 1500 tons of TCS is produced worldwide. In particular, China  conventional water treatment technologies (Dhillor Yuch

consumed 100 tons of TCS in 2011 alone, and the consumption has Tukey, 2016) In a prior study investigating the wllumﬂb in 139

2020, Zhang ¢ 2015} streams in the USA, TCS was listed as one of the most frequently detected
mlcmpull tants and found In 58% of all the sampled streams (Kolpin

Besides, TCS has also been detected in biological fluids

** Corresponding author at: Advanced Institute of Natural Sciences, Reiiing Normal University, Zhwhai 519087, China.

Recelved 17 March 2024, Recelved in revised form 4 May 2023; Accepted & May 2023
0147-6513/4) 2023 The Authors, Published by Elsevies Inc. ‘This Is an open aceess article under the € BY-NG-ND license {1111/
we-nel. /4, 0),
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