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Fig.l (A) Design strategy of probs for detection of Hg®* using phenyl chloroformate as reactive group and
(B) recognition mechanism of probe 0-(3-oxo-3H-phenoxazin-7-yl) O-phenyl carbonothioate (NMP) prepared
here for detection of Hg®*
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Fig.2 Synthesis route and structure of probe NMP
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Fig.3 Time-dependent absorption spectra (A) and fluorescence spectra (B) of probe NMP (5 pwmol/L) in the
presence of Hg® (50 pmol/L); (C) Time dependence of absorption intensity of probe NMP at 581 nm with Hg**
(50 wmol/L); (D) Time dependence of emission intensity of NMP at 598 nm with Hg®* (50 wmol/L)
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Fig.4 (A) Fluorescence emission spectra of probe NMP (5 pwmol/L) after interacting with different metal ions
(50 wmol/L); (B) Fluorescence intensity of probe NMP solution (5 pmol/L) with Hg** (50 pmol / L) in the
presence of various metal ions (50 wmol/L); Fluorescence changes of probe NMP solution (5 pwmol/L)
interacting with different metal ions (50 wmol/L) under (C) sunlight and (D) UV lamp at 365 nm. 1-15: Hg*",
Ag", Fe**, Co**, Ni*, Zn*, Cu®", K*, AI*, Ba™, Fe**, Cd*, Pd*, Mn**, Probe NMP only
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A, A& 5B IR, 7E 17 nmol/L~10 pmol/L ¥ BEFE IR , He™ Wk B S HRENTE 598 nm A7 658 B HAT
RAFRILTE S 2R R TRN y=642.63+272.99x(R*=0.9980) , % i B (30) M 17 nmol/L, FHIHRET NMP %t
He™ BA 3 RAEUE , nI X He™ oh A7 e ARG
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YHEE B S3 FTR, ROV P HRMS 1 %E {58 m/z 214.04962 3 < R A HE r T i [M+H ™R
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Fig. 5 (A) Fluorescence spectra of probe NMP (5 wmol/L) after reaction with different concentrations of Hg**
(0-10 pmol/L); (B) Linear relationship between fluorescence intensity of probe NMP at 598 nm and
concentration of Hg®
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Fig.6 High resolution mass spectrum (HRMS) of the reaction product of probe NMP and Hg” and the

possible response mechanism
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BN S5) o SR FAMIRHR BERRET UEA T 40 B RSARAIESE , A&l 7 T, % BR4H HeLa 40 B 5441 (300 nmol/L) 7
H 30 min Ji7 , R ERTOC(E TA) 5 7ESLIRLA AN R INATRER (300 nmol/L) ¥ F 30 min, FFAIA He™
P (300 nmol/L) AEZEMFE 30 min &, A& SES L1 26 (K 7B) s FESCid dn e b it —2b
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1 FTBRAREHH RIS,

Table 1 Detection results of Hg** in actual water samples

o . JNAME Eivallli TR Ml
No. Sample Added/ Found/ Recovery/
(pemol/L) (pmol/L) %
' LIRSV 3.0 3.1 104
Pure water 7.0 6.8 97
5 WK 3.0 2.7 91
Lake water 7.0 7.2 103
Ay 7K 3.0 2.8 94
3 River water 7.0 74 105

20 um

K17 HeLa 20 RETOCHIR: (A) SUMALRE NMP (300 nmol/L) ; (B~D) S A#RET NMP
(300 nmol/L) ¥ & 30 min J7 , FEAILA Hg™ ¥ (300, 600 F1 900 nmol/L) & 30 min

Fig.7 Confocal fluorescence imaging in Hela cells: (A) Incubation with probe NMP (300 nmol/L) only;
(B-D) Incubation with probe NMP (300 nmol/L) for 30 min firstly, then incubation for another 30 min in the
presence of different concentrations of Hg2+ (300, 600 and 900 nmol/L)

3 #it

BT BT —FITh He™ HEA TR MRS I (Y L (-5 e SUH TE R EH NMP. I HREH S He™ RO
HRRACH AR A A D PR , DR R i b RO EIAT T b IR B (8 SR 0, IR AT (0
SECHT IR . CERE XA P Y H™ B w8 SR, T T S BRok R b Hg™ et o [T e
EFEAT RAFIY A S YR BB, AT T AN He™ 58 e iR .
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Synthesis and Application of Colorimetric and Fluorescent
Dual Mode Probe for Detection of Mercury Ion

LI Shu-Ya, WEI Chao’, ZHAO Han, WANG Mei’
(Key Laboratory of Chemical Biology of Hebei Province, Key Laboratory of Medicinal Chemistry and

Molecular Diagnosis (Ministry of Education), College of Chemisiry and Materials Science,
Hebei University, Baoding 071002, China)

Abstract To detect the level of mercury ions (Hg™) in the environment and organism, a colorimetric and
fluorescent dual mode probe employing resorufin as fluorophore and benzene thiocarate as reactive group was
prepared through one-step organic synthesis. The exact structure of the probe was confirmed by proton nuclear
magnetic resonance ('H NMR), carbon nuclear magnetic resonance (°C NMR) and high resolution mass
spectrometry (HRMS). The probe displayed high selectivity and sensitivity to Hg*" in PBS buffer, and the detection
limit was estimated to be 17 nmol/L. (30). The color of the solution changed from light yellow to aubergine. The
probe could quantitatively detect Hg** in actual water samples. The cytotoxicity of the probe was verified by cell
counting kit-8 (CCK-8) method, and it was found that the cell survival rate was higher than 90% when the
concentration of the probe was below 10 pmol/L. The resulis of cell imaging experiments showed that the probe had
good cell permeability and could be used for imaging Hg** in living cells.
Keywords Mercury ion; Fluorescent probe; Colorimetric detection; Cell imaging
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