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Cyanide and Azide Analysis in Biologicals and Foodstuffs 

1 INTRODUCTION 

Cyanide is a rapidly acting poison that reacts with mitochondrial enzymes to cause an inhibition 
of cellular respiration that can lead to hypoxia and rapid death. The minimum adult lethal dose 
has been estimated as 100 mg for hydrocyanic acid and 200 mg for potassium cyanide. 
Industrial uses of cyanide salts (fumigants, insecticides and electroplating solutions) make this 
toxic anion available for suicidal purposes and criminal mischief.   
 
Similar to cyanide, azide inhibits cellular respiration by irreversible binding to the heme 
cofactor. Sodium azide, the most commonly encountered azide salt, has numerous uses 
(automotive airbags, airplane escape chutes, preservative for biochemical reagents) and has 
been used for both suicidal and homicidal purposes.  Sodium azide is acutely toxic, with an 
estimated adult lethal dose of 700 mg.  
 

2 SCOPE  

Analyses ☒ Screening    ☒ Confirmation     ☐ Quantitation  
Matrices Blood/Aqueous samples 
Analytes Cyanide, Azide 
Personnel This document applies to authorized personnel who perform the described 

tasks, singly or in combination. 

3 PRINCIPLE 

This procedure for cyanide and azide is predicated on the condition that the analytes will be 
released as hydrogen cyanide gas (HCN) and hydrazoic acid (HN3), respectively, upon 
acidification of the biological and/or food matrix.   

For cyanide, screening is performed by headspace gas chromatography with selective 
nitrogen/phosphorus detection (HS-GC/NPD).  Qualitative confirmation of cyanide and 
screening/confirmation of azide is performed by headspace gas chromatography-mass 
spectrometry (HS-GC/MS). 

 

4 SPECIMEN CRITERIA 

For cyanide, sample matrices can be comprised of biologicals (blood, tissue homogenate, or 
stomach contents) as well as common foodstuffs.  For azide, blood and aqueous matrices are 
currently validated. Typically, 0.5 mL (or 1.0 gram of 1:1 homogenate) is used for these 
analyses. 
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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 calibrator or extracted positive control.  In most cases, all of the 
below should be met in order to identify cyanide or azide within a biological specimen. 

8.1.1 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. 

8.1.1.1 Retention Time 

The retention time of the peak should be within ±2% of the retention time (relative or absolute) 
obtained from injection of a calibrator or extracted Positive Control of cyanide. 

8.1.1.2 Signal-to-Noise  

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

8.1.2 Mass Spectrometry 

The mass spectrum of the analyte of interest should  compare favorably that of a reference 
standard, extracted calibrator, or an extracted Positive Control. See TOX-104 for further 
guidance.    

8.1.3 Batch Acceptance 

No analytes of interest should be detected in a Negative Control. For this purpose, analytes of 
interest are defined as any analytes that are being reported for this batch. 

Each of the analytes in the Positive Control should be detected. See TOX-101 for further 
guidance. 

8.2 Calculations 

See the TOX-101 for guidance. 
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9 REPORTING 

9.1 Measurement Uncertainty 

Refer to CHEM-100 and TOX-101 for guidance. 

9.2 Report Phrases 

As this procedure generates hydrogen cyanide and hydrazoic acid which are then detected by 
GC/NPD or GC/MS, reported positive results will include language stating the limitations of this 
technique. Suggested language includes, but is not limited to:  
 

The identification of hydrogen cyanide in the Item 1 blood sample is indicative of 
exposure to a cyanide containing compound. Various cyanide compounds will produce 
hydrogen cyanide under acidic conditions, including sodium cyanide and potassium 
cyanide.  
 
The identification of hydrazoic acid in the Item 1 blood sample is indicative of exposure 
to an azide containing compound. Various azide compounds will produce hydrazoic acid 
under acidic conditions, including sodium azide and lead azide.  

9.3 Interpretation 

Postmortem blood specimens may contain endogenous cyanogenic sources that render 
uncertain the toxicological significance of amounts less than 0.2 μg/mL.  Also, it is not 
uncommon to find trace amounts of cyanide in the blood of smokers. 
 

10 CORRECTIVE MEASURES 

Refer to TOX-101 for guidance. 

 

11 PERFORMANCE CHARACTERISTICS 

11.1 Cyanide Analysis 

11.1.1 Limit of Detection 

GC/NPD:   0.65 µg/mL (water)  0.50 µg/mL (blood) 
GC/MS:   1.0 µg/mL 
 

11.2 Azide Analysis 

11.2.1 Limit of Detection 

GC/MS:   2 µg/mL in blood and aqueous matrices 

 






