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Preparation and application of a novel fluorescent probe

for SO, based on malononitrile derivatives

LI Yanan' ,CHU Yichao® ,YAN Yehao' ,LIU Han' ,LIU Keyan' ,LIU Hui'
('School of Public Health , Jining Medical University , Jining 272013, China
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Abstract: Objective To design and synthesize a novel fluorescent probe YMC-1 based on malononitrile deriva-
tives for the detection of HSO3;/S0O% in environmental water samples, providing an efficient method for environmental
pollution monitoring. Methods The probe YMC-1 was synthesized by reacting malononitrile with 4-( diethylamino )
benzaldehyde. Tts specific response to HSO;/S0% was verified by titration experiments, selectivily experiments ,and anti-
interference experiments. The probe was further validated using real water samples ( water from the Yellow River and
Daming Lake) and test strips. Results In PBS buffer (pH=7.4) ,YMC-1 exhibited the strongest fluorescence emission
at 650 nm, which significantly quenched upon addition of HSO3/S0%". A good linear relationship was observed in the
concentration range of 6~ 18 uM (R*=0.99) with a detection limit of 183 nM. The ultraviolet absorbance at 610 nm
decreased with increasing HSO;/S0% concentration , showing a good linear relationship in the range of 8~20 pM (R*=
0.99). The probe demonstrated good anti-interference ability against various common ions and biological thiols,and the
reaction reached equilibrium within 28 minutes. The spiked recovery rates for real water samples ranged from 95. 46% to
114. 52%. The prepared test strips showed obvious color changes under both visible light and ultraviolet light, enabling
visual detection. Conclusion The YMC-1 probe exhibits high sensitivity, high selectivity, and rapid response , which is

suitable for the detection of HSO;/S0% in real water samples.
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FRLZSB] AR 77 [ WR BE (99% ) . — H 25 W7 ( Dimethyl
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B HSO;/5075 B Ay % 658 B, 1 2 650 nm &b il
A HS03/S03 J& YMC-1 5B 5 . #R%T
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Rb T AT 42 52 1 2 1 L A (80% ~ 120%)
P90 LA RE T AR [ R R B T O S A o

B
A1 FRRAEP HSO;/S0T AndrEni a9t 2 F (n=3)

AR R/ AR B

i B KR/ %
mM (mM,x+s)
A 0 At /
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