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Table 1 Some chemicophysical properties of five ESI solvents used in experiment

Aqueous

< Vapor pressure | - Surface tension Viscosity Proton affinity EX Dipole
Solvent (kPa,20 °C) **"(l;f)l‘h)‘y (mN/m., 20 C) (mPa+s.20°C)  (kJ/moD (Debye)
Water 2.34 / 72.75 1. 000 691.0 1. 000 1.85
Methanol 13.02 Miscible 22.50 0. 590 754.3 0.762 1. 69
Ethanol 5.95 Miscible 22.39 1. 200 776. 4 0. 654 1. 69
n-Propanol 1.99 Miscible 23.71 1. 938 786.5 0.617 1. 68
n-Butanol 1. 40 63.2 25.39 3. 000 789. 2 0. 586 1.52
EX E1(30) (kcal/mol) ;EX 0.000~1. 000, (
) EX 0. 000, ( ) EX 1. 000M2) | Normalized solvent polarity parameter EX is derived from

the empirical solvent polarity parameter E+(30) (kcal/mol), and ranges from 0. 000 for Tetramethylsilane (TMS), the least polar sol-
vent, to 1. 000 for water, the most polar solvent.

2.2 EESI-MS
ESI , 1 . ESI
—4 kV; ( ) 99. 999 %) 1.2 MPa; ESI 3 mL/min; 5 ul/
min, R 400 °C, m/z 55~300; (CID)
) : ) 2.0, 40%., EESI MS ,
MS LTQ-XL-MS . , 4~6
2.3
10. 0 mg 1-OHP 100 mL , , 100 mg/L 1-OHP .
) 1 pg/L~10 mg/I.  1-OHP . 5 pl 10 mg/L 1-OHP )
75:25,50:50,25:75  0:100 - , 50 ng/L .
3
3.1 1-OHP EESI
EESI-MS 0, 200 500 pg/L  1-OHP, EESI-MS  2a), m/z
217 1-OHP , 1-OHP . 1-OHP 218,
s m/z 217 1-OHP [M—H],
m/z 59, 89, 141, 171 255, 1-OHP ,
o 2a ,1-OHP EESI , EESI )
1-OHP m/z 217,
1-OHP . m/z 217 , CID , m/z 217

1007 4 —opgL

9 — 200 pg/L 217 ~ 1007 i
= 9 500 pg/L HO% } & 17
g 3 °
#H3 Ble o | 217
= 3 . co
< E 28)
< 04 . . ,
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m/'z m/z
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[M—H] (m/z 217) (b

Fig.2 EESI-MS spectra of 0, 200 and 500 ug/L 1-hydroxypyrone (1-OHP) aqueous solutions under
negative ion mode (a) and MS/MS spectrum of 1-hydroxypyrone (1-OHP) quasi-molecular ion [ M— H |-
(m/z 217) (b)
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Detection of 1-Hydroxypyrene by Extractive Electrospray
Ionization Mass Spectrometry

LI Xue"?, CHEN Huan-Wen*?, FU Jia-Mo'*, SHENG Guo-Ying’, YU Zhi-Qiang®
"'(Institute o f Environmental Pollution and Health , School of Environmental and Chemical Engineering ,
Shanghai University, Shanghai 200444, China)
*(Jiangzi Key Laboratory for Mass Spectrometry and Instrumentation, Nanchang 330013, China)
$(Guangdong Key Laboratory of Environmental Protection & Resource Utilization s
State Key Laboratory of Organic Geochemistry , Guangzhou Institute of Geochemistry ,

Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract A method for the detection of 1-hydroxypyrene (1-OHP) using extractive electrospray

ionization mass spectrometry (EESI-MS) has been investigated, including the ionization of 1-OHP in
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a home-made EESI source, effects of the composition of ESI solvent and sample solvent on signal
intensity, and semi-quantification analysis. The results indicated that, 1-OHP can be effectively
extracted and ionized in the EESI source, producing the quasi-molecular ion [M—H " (m/z 217) and
MS/MS fragment ion [M— H—COJ" (m/z 189); when water, methanol, ethanol, n-propanol and
n-butanol were used as ESI solvents, respectively, the highest signal to noise ratio (S/N) was
achieved while using methanol as ESI solvent; with the increase of methanol content in sample solu-
tion, the signal intensity increased significantly, and the signal intensity of m /2 217 in methanol was
more than 200 times higher than that in water. The signal intensity of m/x 217was linearly related
with the concentration of 1-OHP in methanol within the concentration range of 10 —200 pg/L; the
correlation coefficient (R) was 0. 982, the relative standard deviations (RSD) were 3. 4% —14. 0%
(n=5), the quantitative detection limit (LOD) for 1-OHP in methanol was about 10 pg/L (S/N=
10), and the analytical time of each detection was less than 0.5 min.

Keywords  Extractive electrospray ionization; Mass spectrometry; 1-Hydroxypyrene; Polycyclic

aromatic hydrocarbons; Biomarker
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