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Volatile Chemicals by Headspace GC/MS(EI) 

1 INTRODUCTION 

The analysis of volatile chemicals is performed by headspace gas chromatography. This 
technique is based on various gas laws which state that when a volatile liquid in solution comes 
into contact with a closed air space, an equilibrium forms between the liquid phase and the 
headspace. At a given temperature, the partial pressure of the volatile in the headspace is 
directly proportional to its concentration in solution. This method affords a means of analyte 
separation from the biological matrix and produces a ready-made vapor for chromatographic 
analysis.  

2 SCOPE

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation
Matrices Blood, serum, plasma, urine, vitreous humor, tissue homogenate, foods, 

beverages, solid/liquid unknowns 
Analytes See Section 11.1 for a list of validated analytes 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

An aliquot of sample or control is combined with internal standard and sodium chloride in a 
headspace vial. The vial is heated for 30 minutes and then the headspace is analyzed by gas 
chromatography with mass spectral detection (GC/MS).   

4 SPECIMEN CRITERIA 

This procedure can be performed on a biological fluid such as:  blood, serum, plasma, urine, 
vitreous humor, or tissue homogenate. When available, a minimum of 0.25 mL of specimen is 
used in this assay. This procedure may also be performed on foods, beverages, or unknown 
solid or liquid samples, although dilution may be required for samples with high amounts of 
volatile chemicals present. 

5 EQUIPMENT 

5.1 Equipment 

A. Headspace vial cap crimper
B. Vortex mixer
C. Volumetric flasks (100-mL and 1000-mL)
D. Pipette (Adjustable or 0.5 mL fixed)
E. Routine laboratory supplies, including disposable pipettes, wooden sticks, test tube

racks, graduated cylinders, etc.
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8 DATA ANALYSIS 

8.1 Decision Criteria 

The following criteria are used as guidelines in determining the acceptability of the data 
produced in this assay. In general, compound identification should be based on a comparison of 
the chromatography and mass spectrometry for the analyte peak of interest with data from a 
contemporaneously analyzed reference standard, calibrator, or Positive Control.  

8.1.1 Batch Acceptance Criteria 

No analytes of interest should be detected in the Negative Control. For this purpose, analytes of 
interest are defined as those analytes that will be reported for this batch. 

Each of the analytes in the Positive Control should be detected in the headspace GC/MS data. If 
a targeted run is being performed for a limited set of analytes, only those analytes need to be 
detected in the Positive Control. 

8.1.2 Unknown Sample Acceptance Criteria 

8.1.2.1 Chromatography 

The peak of interest should show good chromatographic fidelity, with reasonable peak shape, 
width, and resolution. In order to be determined acceptable, a chromatographic peak in an 
unknown sample should compare favorably to a chromatographic peak of the same analyte in a 
known sample analyzed on the same system in the same or subsequent analytical runs.  

Additionally, the following two criteria should be met. 

8.1.2.1.1 Retention Time 
The retention time of the peak should be within ±2% of the retention time (relative or absolute, 
as appropriate) obtained from injection of a reference standard or Positive Control. The relative 
retention times of the components should agree with those listed in the enclosed table within 
±2%. If not, the shift in relative retention times should be noted and appropriate corrections 
made when analyzing the data generated from case specimens. 

8.1.2.1.2 Signal-to-Noise 
To justify the existence of a peak, its baseline signal to peak-to-peak noise ratio should exceed 
3. Further, the baseline signal for the peak of interest should be at least 10 fold greater than
that for any observed peak at similar retention time in a Negative Control or blank injected just
prior to the sample.

8.1.2.2 Mass Spectrometry 

The mass spectrum of the analyte of interest should compare to a reference standard, 
extracted calibrator, or an extracted Positive Control. See the Guidelines for Comparison of 
Mass Spectra (TOX-104) for further guidance.    










