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Determine the elemental composition of unknow compounds by

accurate mass on unit mass resolution mass spectrometer
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Abtract: On a unit mass resolution mass spectrometer such as a quadrupole mass spectrometer, its has been widely
know that the mass (m/z) can only be measured to 0.1~0.5 Da accuracy, so that its qualitative ability is greatly
restricted. In this paper, a novel mass spectral line shape calibration technology, MassWorks™, is introduced to
comprehensively calibrate not only the m/z values but also the mass spectral peak shape. With this comprehensive
mass spectral calibration, a high level of mass accuracy on the level of 0.00x Da can be achieved even on a unit
mass resolution mass spectrometer, which will now enable the elemental composition determination of unknown
ions or ion fragments using a unit mass resolution mass spectrometer.
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Mass Eerror Spectral Accuracy (%)
Sample #

500 pg 100 pg 500 pg 100 pg
1 -1.4 -1.8 99.75 99.37
2 -0.9 -2.3 99.82 99.17
3 0.1 -0.9 99.48 99.13
4 1.0 -1.0 99.58 99.47
5 -1.2 0.8 99.89 99.34
6 -1.0 -1.0 99.84 99.31
7 -2.5 -4.5 99.71 99.59




8 -0.2 -0.7 99.73 99.20

9 -1.5 -1.3 99.81 99.15
10 -0.4 -2.2 99.57 99.29
Average -0.8 -15 99.7 99.3
StDev 0.97 1.38 0.13 0.15
%RSD -1.18 -0.91 0.001 0.001
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LCMS = internal Calibration
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Compound External Calibration (mDa) Internal Calibration (mDa)
Acetaminophen -9.35 -1.85
Caffeine -21.30 -7.10
Sulfadimethoxine 11.20 -7.00
Verapamil 55.28 15.28
Reserpine 26.81 -14.79
Terfenadine 42.05 8.75
Indomethacin* 54.06 13.61
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Isotope | (mDa) (PPM) | Accuracy (%)
2 |CSH1IND25 | 150.0583 104 63.1 56.5 30105 | 0.5
3 [camionsos| 150057 | 117 7.1 957 |30757] 1
4 |CAH1IN30S| 150.0696 -0.9 -5.7 95.7 30928 | 0.5
5 | comiaoas |1so.0708] 2.2 -14.7 6.5 3107| 0
6 | C3HI2NSS | 150.0808 -12.1 -80.6 96.6 31541 | 0.5
7 CSH1AN20S| 150.0821 -13.4 -89.5 5.6 31857| 0
8 | CZHIONGS | 150.0682 0.5 3.2 56.6 31514 | 1
9 CHENTS | 150.0556 131 87.0 96.5 32720 | 1.5
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13 | csH1005 [150.0523] 164 109.5 st |51830] 1
14 | cangns03 (1500622 65 43.5 44 |s1852| 15
15 | uenso2 |iso.0s08| 7.8 525 ass  [s2ss] 2
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