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Abstract: Traditional mass spectrometers are difficult to be applied directly to field or on-site analy-
sis due to their large size, high power consumption, the need for a high vacuum environment and
complex sample pretreatment. Herein, a lightweight, low-power, portable mass spectrometer has
been developed, featuring the ability for on-site rapid detection. A small-sized continuous atmospher-
ic pressure interface and a composite ion funnel structure were employed in this mass spectrometer,
significantly enhancing the ion transmission efficiency and analytical stability. In terms of the mass-
analysis, the sine-wave frequency scanning and quadrupole-enhanced dipole resonance excitation
were combined, and a high-sensitivity detection within a wide range of quality has been achieved,
while maintaining the resolution of unit mass (FWHM<1 Da). In normal operation, the weight of the
instrument is about 22 kg, with a volume of 44 ¢cmX30 cmx40 cm, and it runs at under 330 W. In
the analysis of Chinese medicine, the portable mass spectrometer has shown good application poten-
tial, combined with internal extraction electrospray ionization iEESI) technology. It can realize the
in-situ detection and fingerprint construction of volatile components of aromatic Chinese medicine,
providing reliable technical support for on-site monitoring and traceability of the quality of traditional
Chinese medicine. In summary, by expanding the types of ion sources and integrating the database
system, portable mass spectrometers have great potential in the modernization research of traditional
Chinese medicine.
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Fig. 2 Schematic diagram of the vacuum system layout
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Fig. 4 Product image(A), cross-sectional diagram(B), assembly structure diagram(C) of LIT"®
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Fig. 6 Schematic diagram(A) and photograph(B) of the portable mass spectrometer, calibration curve for quantitation of triazo-

phos(C), resolution of tetrabutylammonium bromide (D)
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