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ONEl) , (A4, SK Chemicals 23 F) ) 3 AgNO, (43AT 2k, REETH KA F ) s LM (fakal,
Dikma Technologies N KRS Bl Ak, FH KBS 1 mg/L CIEPRUERG AW, BEEC 1
10 mg/L AgNO, WK, VE W5 22 B R, W Hh ASARRE R BRI
2.2 XKWHE

DR 2K B A B IS B i fi 4 T 2 50, 100, 250, 500, 1000 F1 2500 nL/L 4% 250 mL, 53 5E T
300 mL T TEERHEIE T, P A M SRR E U (AR 2 mm, AME 4 mm) A9 6% B A%
AAREE TR, o — SOB A IR R 2 em , 3% LS — A i i, DA il e <
RN, R 5 5 — S 3 L0 R s R (& G 7 ) il % F i3T5 A EEST &7
V8, FHEN 0.8 L/min, ZNESF5K A EESI 55—l A Ag* flbfiE AL [ " Ag+CH,CN ] " B T,
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WAH BV EE (nL/L)  PORHER N AR S X LUE P, = 1. 10x10° Pa; V& & 78 55 56 4% 14
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d, SR TR EE (1 ¢/mL) . A48 Table 1 Concentration of standard acetonitrile solution in
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VT T BRI S Z e B e 1, () 0.0 100.0 2300 5000 1000.0 2500.0
2.3 SIS c,(pl/L)  38.2  76.4 191.0 382.0 764.0 1910.0
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R 3 PEATARE SR ARSI B | A B 11 IR R AR rh R 4 4014 B TR A RE b SR TN B PR R R
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Fig. 1 Schematic diagram of exiractive electrospray ionization mass spectrometry ( EESI-MS) for

acetonitrile analysis in breath



1222 o B Ak 2 F4 5

3 ARSI

3.1 ZEtwr#&EmE EESI-MS 77

TE—is b (B 2a) A5 BIAXS B0 25% 1Y U6 m/z 107 (Ag") Bl m/z 109 (Ag" A %),
FREILHET 101, X GARARIR R (""Ag: 51.35% ;' ®Ag: 48.65% ) LTI,
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Br, 8N - "Ag" 454 H,0 Al CH,CN 43 ¥ 153, I AT iA m/z 166 1 168 433 [ H,0+CH,CN+
"“Ag]"F[ H,0+CH,CN+""Ag] ",

— BRI IL AT B B m/z 189 191, Jl it = =BT 43 Hr vl H 8 m/z 189 Fy[ “Ag+2CH,CN]*
(FE 2d FeAfild) J2 m/z 191 M Ag+2CH,CN] ",

2 ZJiEkRUES Y EESI- MS" g A

Fig.2 EESI-MS" spectra of standard acetonitrile solution

(a) EESI-MS —ZJFiEl; (b) m/z 148 Je m/z 150 W) kAl 5 (¢) m/z 166 % =9 (3R D) Big A ; (d) m/z 189

I 8 = (D) B

(a) EESI-MS spectrum; (b) MS? spectra of m/z 148 and m/z150; (c¢) MS*, MS® (inset) spectra of m/z 166;

(d) MS?, MS*(inset) spectra of m/z 189.
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gh8 M Agt 5 CH,CN EOJJH/\HI%EH“ 10K 25% 3% AT RS FH TR SR 2 ) & IR,
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Fig.3 EESI-MS" spectra of acetonitrile in human exhaled breath

(a) EESI-MS —Z5tié &l 5 (b) m/z 148 J m/z 150 f) "SI ; (¢) m/z 139 B Ul (d) m/z 157 9 =%
(Hi ) B

(a) EESI-MS spectrum; (b) MS? spectra of m/z 148 and m/z 150; (c¢) MS? spectrum of m/z 139; (d) MS*, MS®(inset) spectra
of m/z 157.
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Fig.4 Calibration curve of acetonitrile standard solution
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Fig. 5  Change of acetonitrile concentration in breath

before and after lunch for six volunteers
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Direct Detection of Acetonitrile in Human Breath by Extractive
Electrospray Ionization Mass Spectrometry

ZHANG Yan', PAN Su-Su', ZHU Zhi-Qiang' , ZHANG Xing-Lei' , XU Gao-Si’,
WEI Yi-Ping®, CHEN Huan-Wen', DING Jian-Hua™
'( Jiangxi Key Laboratory for Mass Spectrometry and Instrumentation
East China Institute of Technology, Nanchang 330013, China)
*( The Second Affiliated Hospital to Nanchang University, Nanchang 330006, China)

Abstract Breath analysis by virtue of its potential medical research value, and as a non-invasive sample,
simple sampling and continuous available is of interest for modern clinical diagnosis and metabonomics. The
concentration levels of acetonitrile, an important biomarker in human exhaled gas, are correlated with human
health. Herein we constructed a novel platform of exiractive electrospray ionization-mass spectrometry ( EESI-
MS) for direct, rapid detection of acetonitrile in human breath without any sample pretreatment. Under the
optimized working conditions, the quantitative information of acetonitrile in human breath was acquired
effectively. For acetonitrile, a limit of detection was found to be 5. 71 pL/L; the linear range was from
76.4 pL/L to 1910 pL/L. The concentration of acetonitrile in the exhaled breath of two healthy volunteers was
in vivo determined to be 134.49 and 104. 40 pL/L, respectively, the relative standard deviations were 6.3%
and 7. 2% . The results show that EESI-Ion Trap MS is a powerful analytical platform to provide high
sensitivity, high precision, rapid analysis and high specificity for semi-quantitative analysis of acetonitrile in
human breath, and for detection of other bio-molecules in exhaled breath potentially.
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