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Abstract: Hydrazine (N,H,) and hypochlorite ions (C107), as highly reactive chemical substances, have exten-
sive applications across various industrial sectors. However, excessive usage of N,H, and ClO™ poses a grave threat to
the environment, ecosystems, and human health. To evaluate the environmental hazards caused by N,H, and ClO", there
is an urgent need for efficient approaches that can achieve rapid and precise detection of NoHy and C10". Here, we re-
port a novel dual-responsive colorimetric/fluorescent probe, named 5-( (6-(dimethylamino) naphthalen-2-yl) methy-
lene)-1, 3-diethyl-2-thioxodihydropyrimidine-4 ,6(1H,5H)-dione (NSE), capable of detecting N,H, and C10~ in en-
vironmental, food, and biological samples. This probe exhibits fluorescence turn-on response, along with low detec-
tion limits (N,H,: 12 nmol/L; ClO : 21.2 nmol/L) and short response time. In practical applications, NSE has
been employed to detect N,H, and ClO™ in various samples. Portable detection tools loaded with NSE, including cot-

ton swabs, test strips, cotton-thread patterns, enable intuitive and real-time detection of N,H, and ClO™. Moreover,
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NSE can also be utilized for imaging NoH4 and C1O™ in cells, Arabidopsis thaliana roots, and onion epidermal cells.

This presents a promising tool for monitoring N,H, and ClO™ in environmental, food, and biological samples.

Key words: CIO"; N,H,; colorimetric/fluorescent probe; food samples; portable detection tools
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Fig.1 (a)Synthetic route of NSE. (b)Recognition mechanism of NSE towards hypochlorous acid and hydrazine
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7 2 ho JH PBS(10 mmol/L, pH=7. 4) ¥ I % =
UG, 1 G 3R A R X AR 2 SR A7 0 S R

3 #R5i#

3.1 #REH NSE Xtk SR 0 Bk = A9 i 5z 5t i

1£ PBS(10 mmol/L, pH=7. 4) H il % T NSE &
B X A B2 (HCL10) R 20 (N2 Ha ) (9 LY €5 PE 2 Al
W R P . NSE (10 pmol/L) 7 7] UG X 543 nm
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Fig.2 Emission spectra of NSE(10 pmol/L) at hydrazine concentrations (A,,=340 nm) (a) and hypochlorous acid (HCIO) con-

centrations (A,=430 nm) (¢). (b) Fitted curve of fluorescence intensity at 448 nm via hydrazine concentration (0-20 wmol/L).

(d)Fitted curve of fluorescence intensity at 548 nm via hypochlorous acid concentration (HC10, 0-10 pwmol/L)
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Fig.3  Photographs of 10 wmol/L NSE in the presence of varying concentrations of NoH4 or HCIO under sunlight or 365 nm UV

lamp. Fitting curves of NoHy4 concentration via B value and of HCIO concentration via G value
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Fig.4 Preparation of the portable sensor. (a)—(h)Patterns woven with cotton thread. (¢)Cotton swab. (d)Test strip
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Fig.5 Application of NSE in soil and food samples. (a) Fluorescence changes of NSE (10 pmol/L) in soil extracts containing

different concentrations of N2H4 or HC10. (b) Fluorescence changes of NSE (10 wmol/L) on food samples sprayed with

20 wmol/L N,H4 or HCIO
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