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Theoretical Understanding XICs (Extracted Ion Chromatograms)

An extracted ion chromatogram (XIC) is one of the most fundamental tools in LC-MS analysis. At its simplest, an XIC tracks 
the intensity of a specific m/z value over time, producing a chromatographic peak that represents the elution of a 
compound from the LC.

Traditionally, XICs have been used primarily for quantitation—the peak area or height reflects the abundance of a 
detected ion. In a typical workflow, an identification (from MS/MS) provides an m/z and retention time, and an XIC is then 
extracted to measure its signal.

In the NIST26 MSMS MS/MS Chromatogram windos software—the XIC-centric approach described by Stein and co-
workers—reframes this role. Instead of treating XICs as a downstream product, the workflow becomes bidirectional:

➢ Identification → XIC:
➢ Use m/z and RT to extract the chromatogram 
➢ XIC → Identification validation:
➢ Full chromatographic peak (all MS1 scans) to confirm or correct the identification with their associated MS/MS 

spectra

 This is a key conceptual shift:  The XIC is not just a measurement—it is a data-rich representation of the ion itself.



More Detailed Understanding XICs used in New Chromatogram Window in NIST Search

In My Website Resources:

➢ Read Stein et. al. paper
➢ Review MSMS Workflow created by Chat GPT 



Practical Use of XICs used in New Chromatogram Window in NIST Search

Add some XIC Information to Properties Displayed

XIC Number – Sequence number of component XIC peak

nSpec – Number of MS2 spectra acquired for a component (XIC) peak

Iso.Profile – Degree of matching isotope peaks in a component peak (XIC)

Width – Width of component peak (XIC) in seconds



Turn off Best Hits on Top of Chromatogram Window

When you select best hits, ONLY, the spectrum with highest score in this “XIC bin”
Thus, gets rid of replicates in results!

Now You Will See All the MS2’s Library Searched, 158 in this case

If you look at Aminocarb for XICs, will see 7 spec (nSpec) within the tolerance User set for analysis and the Library ID for 
each from the search



➢ Library Hit Not Necessarily Same for Every Spectrum in XIC bin
➢ When Best Hits checked, one with highest Score Displayed in List
➢ NIST Could have averaged the spectra and searched the averaged spectrum for searching then 

reporting
➢ However, their studies showed using one with highest score superior approach for reporting and 

reporting



Very Useful to Send to XIC Analyzer via “Right Clicking” the table entry or by selecting in TIC



XIC Analyzer for Aminocarb



Information

Scan Numbers included in XIC bin specified by User Tolerance

Scans grouped together to calculate area (used for relative abundance)

Isotope pattern observed versus 
theoretical and error



Help for XIC Browser Window

Can access by Keyboard F1 or Help on XIC Analyzer window



XIC Analyzer especially good for confirming presence of compounds with significant isotopes such as 
chlorine, bromine, sulfur, etc.



Background Setting Removing XICs with Useful Identities

Approach

➢ For a few files, a background of a selected value, even 90, removes peaks of interest
➢ This was not the case when “any” was selected
➢ Suggest finding all with XICs = 0, then select, sort by abundance with highest at top
➢ Step through to review to see if anything of interest
➢ XIC analyzer is removing things with background= 0, nspec=1, XIC = 0, ion profile = 0. width = 0
➢ None of these peaks can be sent to XIC analyzer, that option is grayed out
➢ However, the peaks can have large abundance and high scores and should be considered
➢ If background filter is selected, they will NOT be included in abundance calculations!
➢ Pay careful attention to butterfly plot, other components in mix, sample history
➢ Can always process by vendor’s software for further confirmation and then import to NIST search

Why is this occurring?

➢ The peaks are usually single scans, and characterized as zero width
➢ This does not meet the criteria for XIC analyzer software to process
➢ Could indicate some parameter used in file acquisition was not set properly
➢ The program assigns all such peaks an XIC of 0
➢ They are grouped together even if they have different precursor ions 



➢ To the right, is data 
with XIC = 0 ready to 
be reviewed, Note 
Critical Properties 
Selected for Display!

➢ Step through with up  
and down arrows on 
keyboard and review 
the butterfly plot, can 
also send to Lib Search 
if necessary to see 
other possibilities

➢ If none of interest, can 
use a non-zero 
background setting to 
remove ALL of them 
from results

➢ NOTE this will also 
remove their values for 
abundance 
calculations

➢ In this case, one of the 
peaks was 100 Relative 
abundance and was a 
good score!
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