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Fig. 1  Structure diagram of closed-end single photon ionization ( SPT) source
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Fig.2 Characteristic mass spectrum of Maotai in two ion detection modes; a. SPI ion detection mode;

b. photoelectron ionization (PEI) ion detection mode
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Fig.3  Effect of ethanol concentration on signal intensity of the peak at m/z 31, 45, 46 in SPI ion detection mode

(a) and PEI ion detection mode (b)
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Table 1  The signal intensity ratio of three characteristic peaks at m/z 31/45, 31/46, 45/46 in two ion detection modes
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Fig.4 Characteristic mass spectrum of true and fake Maotai in SPI ion detection mode; a. Maotai; b. Maotai was

doped with 10% industrial alcohol; c¢. Maotai was doped with 10% water
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Fig.5 PCA results of true and fake Maotai in SPI ion detection mode: a. 3D plot of PCA score results for true and
fake Maotai; b. 2D plot of PCA score results for true and fake Maotai; c¢. PCA loading results for the PCs

MBS ] UL BB S SR RE B A G X A0 T, DURESE 4 Fh Bt B8 40 IR 4 45 51 ( g ), Horp
F 6 B E E PCL, PC2, PC3 W BTRk %7050 85.8% , 8.1% M1 1.5% , = # Z FiLF] 95.4% ,
HoEe 4 5 BN TS50 # 1 PCL, PC2, PC3 —H DTRRFZ AL E]90% LA L, [AlEf K] Sc A .
X} 5F G BB X 23 SRR R B R S 502 m/z 31, 45, 49, 61, 88 25, KW Z I ( CH,CH,0H) F1Z R Z
fiet (CH,COOCH, CH, ) 1 2 S e W BB ) — DB ZARAEL A9, Hoor 1 B 7 B i B8 75 B e Bl
WA E BN,

H T KB AER]— AR R T SPI-TOF-MS 12 X 73 Z2 00 LRI Y RE 7, A8 SEER e 1K 5 R BB iir 1
JFTE B (36 15 ANBRESD) 5 PCA 20 15 B =4 PCA 343 NI 6 frs, 453 Bon,5 FhEH
(LI EbR) 5 5 Flbn 10% Tl PR B0 (B EIbR ) £ 5 B 10% K BT (S LRI bR ) REBLEL LT 1
XA, HASTR] & R B0 2 [a) | B S5 (B0 =2 (R mT DA g s IX 43 JF , R BHSPI-TOF-MS & H &[] i}

Fl6 SPIETN, 5 F BRI R =4k PCA 557K

Fig.6 3D plot of PCA score results for 5 different kinds of true and fake wine in SPI ion detection mode
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Rapid Identification of True and Fake Wines Using Single
Photon Ionization Mass Spectrometry

LI Cao', ZHOU Ya-Fei', TAN Guo-Bin?, LIU Ya-Li'®, GAO Wei®
ZHOU Zhen* , CHEN Huan-Wen', OUYANG Yong-Zhong "'
'( Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation
East China Institute of Technology, Nanchang 330013, China)
*(Institute of Environmental Pollution and Health, Shanghai University, Shanghai 200444 | China)
3(School of Chemical Engineering, Hebei University of Technology, Tianjin 300130, China)

’

Abstract A novel method based on single photon ionization time-of-flight mass spectrometry ( SPI-TOF-MS)
was established for the fast and accurate differentiation of different types of true and fake wines (including
white wine and Liquor) combined with principal component analysis ( PCA) without any sample pretreatment.
Moreover, the accuracy and reliability of analysis by SPI-TOF-MS were validated by photoelectron ionization
time-of-flight mass spectrometry ( PEI-TOF-MS). The preliminary results showed that not only five types of
true and fake wines (e. g. Maotai, etc. ) could be rapidly distinguished respectively in this study, but also the
characteristic compounds which influence the quality of the wine were investigated, the signal intensity of
characteristic compounds most attributed to the distinctions were obtained. In comparison with other ionization
techniques (such as EI, PEL, ICP, etc. ), the softer single photon ionization is easier for the generation of
molecule ions and the simpler mass spectrum. The proposed method is a useful tool for the quality evaluation
and identification of wines on the market, playing a significant role in the application of rapid screening the
inferior liquor products.
Keywords  Single photon ionization; Time-of-flight mass spectrometry; Principal component analysis;
Identification of wine
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