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Rapid Analysis of Adulterated Chinese Liquor by Extractive Electrospray
Ionization Mass Spectrometry

Ouyang, Yongzhong” Li, Cao** Zhou, Yafei” Zhou, Zhen”
(“ Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation, East China Institute of Technology,
Nanchang 330013)
(® Institute of Environmental Pollution and Health, Shanghai University, Shanghai 200444)

Abstract A novel analytical platform based on a home-made extractive electrospray ionization (EESI) source coupled with
LTQ-XL mass spectrometer has been developed for fast and accurate identification of eight different kinds of adulterated
Chinese liquors such as Maotai. Alcohol concentration in each liquor sample was measured by an alcohol meter and was
adjusted to the same value by adding water and industrial alcohol. Measurements were done in positive ion detection mode
under optimized experimental conditions. The ESI voltage was set to +4 kV, the pressure of the sheath gas (N,) was 1.2
MPa, the temperature of the heated capillary was set to 150 ‘C, and the primary ions were created by electrospraying metha-
nol/water/acetic acid mixture (4 : 4 : 2, V2 ¥ : V) at 5 pLemin '. Normalized mass spectra of authentic and counterfeit liq-
uors were differentiated by principal component analysis (PCA). Reproducibility of the method was characterized by cluster
analysis (CA). Several constituents of liquor vapor were identified by tandem mass spectrometry (MS/MS). To perform
MS/MS experiments, ions of interest were isolated with a mass-to-charge window width of 1.4 u. and then subjected to colli-
sion-induced dissociation (CID) with 16%~24% collision energy for 30 ms. The analysis time for a single sample was less
than 1 min. The accuracy of identification predicted by PCA was 96.5%. The feasibility of this method was verified by test-
ing several unknown samples. In addition to EESI-LTQ-MS, volatile compounds in Maotai vapor were also studied by single
photon ionization time-of-flight mass spectrometry (SPI-TOF-MS), and molecular fingerprints obtained by these two meth-
ods were compared. These two detection means showed their respectively outstanding advantages and synergy for the
analysis of volatile organic compounds (VOCs). The introduced method provides an important tool for the quality control of
alcoholic beverages with high speed and simplicity of analysis on the market.

Keywords extractive electrospray ionization; mass spectrometry; identification; principal component analysis; cluster
analysis; single photon ionization; adulterated Chinese liquor
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Figure 1 Schematic diagram of EESI-LTQ-MS auto sampling device
for wine analysis
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Figure 2 EESI-MS spectrum of blank sample and true and fake Chinese
Maotai in positive ion detection mode: (A) The EESI-MS spectrum of
pure ethanol used as a blank sample; (B) The EESI-MS spectrum of
Maotai; (C) The EESI-MS spectrum of fake Maotai adulterated with
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Figure 3 EESI tandem mass spectra of the four representative ions in Chinese Maotai samples in positive ion detection mode: (A) EESI-MS? spectra of
m/z 93; (B) EESI-MS? spectra of 3-(Methylthio)propanol (m/z 107); (C) EESI-MS? spectra of ethyl lactate (m/z 119); (D) EESI-MS? spectra of ethyl

caproate (m/z 145)
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Table 1 Summary of the EESI-MS/MS spectra for ten chemical com-
ponents of Chinese Maotai in positive ion detection mode

m/z Losses in MS/MS Chemical identification

64 H,0 [Ethanol+H,01"

73 CcO [2-Butanone+H] "

89 C,H, [Ethyl acetate+H]"

108 NH; [Pyridine, 2,3-dimethyl-+H]"

123 H,O [Phenylethyl alcohol +H]"

136 NH; [Benzothiazole-+H] "

137 H,O [Benzenepropanol +H]"

141 H,0, CO [2-Nonenal, (2)-+H]"

165 NH; [Pyrazine, 3-butyl-2,5-dimethyl-+H]"
231 C,H,4 [Suberic acid diethyl ester+H]"
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