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Abstract: Excessive emissions of SO, and its derivatives will cause serious harm to human health and the environ-
ment. Therefore, detecting HSOJ in food and environment is crucial for safeguarding public health and environmental
safety. In this paper, a red-emission-enhanced fluorescent probe (FSQ2) for HSO; was synthesized. The aldehyde
group in FSQ2 undergoes a nucleophilic addition reaction with HSO7, resulting in significant fluorescence enhance-
ment. FSQ2 exhibited excellent performance, including a large Stokes shift (212 nm) , high selectivity, and superior
sensitivity (LOD=2.52 pmol:L™). The quantitative analysis of HSO; in food samples was successfully achieved by
FSQ2. Meanwhile, smartphone-assisted FSQ2-based test strips were developed for on-site quantitative detection of

HSOj in water samples. Most significantly, FSQ2 was successfully applied for in vivo fluorescence imaging of HSO3.
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Fig.2 (a)UV-Vis spectra response of FSQ2 (10 pmol-L™") toward HSO;™ (0-0.25 mmol-L"). Inset: Curve of the absorbance
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(a)UV-Vis spectra response of FSQ2 (10 wmol-L™") toward HSO; (0-0.25 mmol-L™). Inset: Curve of fluorescent inten-
sities of FSQ2 versus HSO; concentration. (b) Linear curves of fluorescence intensity (625 nm) with HSO5™ concentra-
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Fig.4 (a)Time-response experiment of FSQ2 (10 wmol-L™") towards HSO; (0 and 0.25 mmol-L™"). (b) Variation of the fluores-
cence intensity of FSQ2 (10 wmol-L™) towards HSO; (0 and 0.25 mmol- L") at different values of pH (3.0-11.5)

B A HSO03(0. 25 mmol - L") J&7 , 4t FSQ2 fiY %¢
i BEAE 7. 0~10. 5 A9 pH {5 [ P 5 35 1m
I, FSQ2iE F T A 8 pH 45 1% .
3.3 R FSQ23t HSO; By & AL HI
B IE AR £ FSQ2 X HSOS A S LI, 6 i
fn Yy HSOS B FSQ2 ¥ W # 17 T HR-MS 43 Hr . &
WLTE m/z=478. 019 1 &b 15 B T 3 i 25 + U (
S4),iZ WAl 7 F FSQ2 5 HSO; & 4F 3% #% i i,
ST A Y FSQ2-HSO, (G HEAH :m/z=478.019 1) .
J3Ah i@ i 'H NMR #F — 25K 5% T FSQ2 X HSO;
() 15 B ML (& S8) , 78 FSQ2 i A HSO; J& , 18
8=10. 27 F16=10. 29 4b [ & H 1915 5 1§ W & ] =5
Y 6=4.37 M 6=4.40 % 3 , KW FSQ2 Ay 3 5
HSO; &4 T B M e v o I, 38 #F HR-MS
F1'H NMR B 525 45 5 A T ks 17 & 1(b) 42
(a) (b)

B U5
HSO;

(V) | (V)
RGBHF
App

N

.rH(}H: 187,114,87,
1

:\HFX:#RR7257 1
s

H0 A A5 AL
3.4 \|mMKEEFHSO; KK

AT UE FSQ2 FE S5 PR FE & X HSO; 1Y A
DU B, 0 I S il (P BE A 2 ) AT T
HSO K . F1l I FSQ2 1Y %€ ) 5 & fh 28 I 45 1 4
1 A P HSOS B A 4 oA 17,99 wmol -
LR 13,19 pmol - L' 2R 5, ) F1O0E Fil (4 % T
AU IR R & EE (10, 20, 30, 40, 50 wmol - L)
HSO; #E A7 A [z , W 8 il (9 s [ g =52
TE 92.45%~103. 80% i [l N (% S1) , R ] FSQ2
Al 52 B B HS O 1 T 23 17 o

HE— 25 B BRET FSQ2 il £ 1 ik 4% LA B 1 17
i 2 BRKFE B HSOS KK o W&l 5Ca) o, B &
HSO; ¥ & (0~2. 0 mmol - L™) (Y34 i1, [ 486 F 3%
T FSQ2 i i 4% 1 £1 b €0 3% i A2 K 2% 5. A

i RI(G+B)=-0.1591[HS0;]+0.8723
T2 09661
- @
i o
0 0.5 1.0 15 2.0

HSO;/(mmoL I

E5 (a) AEET 2T FSQ2(10 pmol- L) M i 4% X A 7] & J# 19 HS03(0,0.5, 1.0, 1.5, 2.0 mmol-L™") [y 231 €0, 1 fif ;
(b) 38 i % 68 T LAY B0 (0 38 1) 2% 1k 47 000 38 4% 91 6 B9 RGB B 43 H7 5 (o) T 4% 1 5 Y R/( G+B) L 5 HSOS ¥k i

RS i SEN

Fig.5 (a) Under natural light, colorimetric responses of FSQ2 (10 wmol-L™") towards different concentrations of HSO3 (0,
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Fig.6  (a)Fluorescent imaging of HSO; in nude mice. (1) Blank mice, (2)100 pL FSQ2 (10 wmol-L™") was injected subcuta-
neously into the two hind legs of nude mice. Then, 20 wlL HSO; (1 mmol-L™") was injected in situ. Inject an equal
amount of buffer solution into the left leg as the control group. Images were taken at (3) 1, (4) 3, (5) 5, (6) 10, (7) 15 min.

(b) Average intensity of injection site in figure (a)
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