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Abstract 
A modern calibration approach with Cerno MassWorks™ software significantly enhances the mass accuracy and spectral 
accuracy of single quadrupole LC/MS instruments. This enables confident formula identification of unknown compounds at 
unit mass resolution.

Introduction 
Single quadrupole LC/MS systems are laboratory 
workhorses but have traditionally offered limited 
capabilities for identifying unknown compounds due to unit 
mass resolution specifications (0.1–0.5 Da mass accuracy), 
which are insufficient for confident elemental composition 
determination.

A modern calibration approach with Cerno MassWorks™ 
software extends the performance of these systems by 
enhancing mass accuracy significantly (up to 100x) and 
delivering precise isotope profile modeling (up to >99% 
spectral accuracy).1

This application note demonstrates how combining an 
Agilent LC/MS system with Cerno MassWorks software 
provides a cost-effective solution for high mass accuracy 
and spectral accuracy, enabling formula identification 
previously requiring high-resolution instruments.

Experimental Conditions 
An Agilent standard tune solution (G2421-60001) containing 
calibration ions from 117 Da to 2722 Da was used. Data 

were acquired on an Agilent 6120 instrument in raw (profile) 
mode (scan range 100–1000 Da) with zero ion threshold and 
Full Scan Data Storage. Reserpine (C33H40N2O9, MW 608.68 
g/mol) served as the test sample.

10 µL loop injections of both the tune solution and 
Reserpine (100 ppm, 1 µg total) were performed, with 
Reserpine injected ten times for statistical validity. Agilent 
MS data from the tune solution were imported into Cerno 
MassWorks software, calibration ions were automatically 
located, and the resulting calibration file was applied to all 
Reserpine sample runs.

Results 
MassWorksTM transforms existing mass spec instruments 
with patented post-acquisition software, delivering 
unmatched mass and spectral accuracy — without costly 
hardware upgrades.

Analyze complex mixtures, identify formulas with 
confidence, and unlock high-res performance on standard 
instruments.

 
  

 
 
FFiigguurree  11:: Formula identification for Reserpine analysis spotlighting the top result. The 
protonated Reserpine molecule (C 33H41N2O9) was correctly identified as the highest match 
with sub -millidalton mass accuracy (<1 mDa) and high spectral accuracy  (~99%). The spectral 
overlay confirms precise alignment between the theoretical (black) and the calibrated (red) 
mass profiles, verifying the calibration quality.  
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Figure 1: 10 µL loop injections 
of both the tune solution and 
Reserpine (100 ppm, 1 µg 
total) were performed, with 
Reserpine injected ten times for 
statistical validity. Agilent MS 
data from the tune solution were 
imported into Cerno MassWorks 
software, calibration ions were 
automatically located, and the 
resulting calibration file was 
applied to all Reserpine sample 
runs.
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Conclusions 
As displayed in Table I, combining Cerno MassWorks 
software with a standard Agilent single quadrupole LC/
MS system achieves mass accuracy better than 5 mDa 
(100x better than uncalibrated specifications) and spectral 
accuracy of approximately 99%. This software allows these 
common instruments to be used effectively for unknown 
compound formula identification, potentially saving time 
and costs by bringing capabilities typically associated 
with expensive, high-resolution instruments into routine 
laboratory environments.

Table 1: Statistical Summary of 10 Consecutive Injections of Reserpine

Injection Monoisotopic  
Mass (Da)

Mass Error (mDa) Mass Error (ppm) Spectral Accuracy (%)

1 609.2781 -2.6 -4.2 99.06

2 609.2822 1.5 2.5 99.05

3 609.2824 1.7 2.9 99.01

4 609.2840 3.3 5.5 98.71

5 609.2811 0.4 0.7 98.98

6 609.2814 0.7 1.2 99.17

7 609.2802 -0.5 -0.8 98.82

8 609.2800 -0.7 -1.1 99.11

9 609.2792 -1.5 -2.4 98.82

10 609.2805 -0.2 -0.3 99.00

Average 609.2810 0.3 0.4 98.97

Std Dev 0.0017 1.7 2.8 0.15
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