
INTRODUCTION

It is important in a forensic examination to determine any
accelerants in cases of burned bodies [1]. Identification of the
accelerant from the victim’s biological samples such as blood or
tissues has usually been performed by gas chromatography or gas
chromatography-mass spectrometry (GC/MS) following solvent
extraction, SPME-extraction or by the headspace method [1–5]. In
previous reports of burning, accelerants analysis was performed not
only on blood and/or tissues [1, 3–5], but on intratracheal gas [1] or
contents [2, 3]. Here we report a case of death by fire and the
presence of fuel components in tracheal contents, detected using
headspace gas chromatography-mass spectrometry (HS-GC/MS).

EQUIPMENT

Analysis of the tracheal contents was carried out according to
previous reports with slight modification [6]. In brief, a GC/MS
model QP-2010 (Shimadzu, Kyoto, Japan) was used.

Chromatographic separation was done in a fused–silica capillary
column DB-5MS (30 m X 0.25 mm I.D., 0.25 μm film thickness)
(J&W Scientific, Folsom, CA, USA). The operating conditions for
GC/MS were as follows. Helium was used as the carrier gas (30
ml/min). The injector temperature was set at 200 °C. The oven
temperature was initially set at 40 °C for 2min, then programmed
to rise at 20 °C/min to 220 °C, and be maintained at 220 °C for
7min. The MS system was operated in the electron-impact mode
with electron energy of 70 eV and an ion source temperature of
250 °C. The identification of the each of the compounds was
determined by their retention times and the confirmation ion. The
selected ions were monitored at m/z 142, 71 and 57 for n-
decane, m/z 156, 71 and 57 for n-undecane, m/z 170, 71 and 57
n-dodecane, and m/z 184, 71 and 57 for n-tridecane,
respectively. The mass spectra were also identified.

SAMPLE PREPARATION

The tracheal contents (1g) were added to 1ml of cold water
in a glass vial, sealed with a silicon-rubber septum and
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Souhrn

Analýza obsahu průdušnice plynovou chromatografií rovnovážné plynné fáze – hmotnostní

spektrometrií, která stanoví, zda byly použity hořlaviny

Autoři poukazují na užitečnost analýzy tracheálního obsahu v případě smrti uhořením, která odhalila, že zemřelá použila hořlavinu. Analýza
obsahu průdušnice poskytuje důležité informace, které umožňují stanovit okolnosti na místě činu. 
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aluminium cap and incubated at 60 °C for 20 min.
Approximately 0.1ml of the headspace gas was then injected
into the GC/MS apparatus.

CASE REPORT 

A burned body was found in the debris of a house fire. The
autopsy findings revealed that major joints of the body were in
the flexion position. On the external surface of the body, we
recognized carbonized skin remaining on only a part of the
back, while the rest of the skin was badly burnt or burnt away.
The tracheal wall was intact. There was a moderate amount of
soot mixed with mucus with an oily smell in the trachea. 

The dental findings led us to identify the corpse as that of
a female living in this house. Postmortem samples including
the left and right ventricle heart blood and tracheal contents
were collected and kept at 4 °C until analysis. We performed
chemical analysis of the tracheal contents using HS-GC/MS.
Determination and quantification of ethanol and carbon
monoxide in blood were performed using a HS-GC and
spectrophotometer, respectively [7,8].

RESULTS AND DISCUSSION

The headspace method is a simple, rapid and widely used
procedure for the detection of volatile compounds without
any special preparation [9, 10]. As shown in Figure 1, the
total ion chromatogram and mass chromatogram of the
tracheal contents identified saturated alipathic
hydrocarbons, such as n-decane, n-undecane, n-dodecane
and n-tridecane and also obtained those mass spectra (data
not shown). These compounds are indicators of exposure to
kerosene or light oil [1, 2]. Additional toxicological
examination of the saturation of CO-Hb in the left and right

ventricular blood revealed levels of 25.5 % and 36.5 %,
respectively, which are relatively higher than that of a heavy
smoker, while no ethanol was detected. 

Volatile compounds in the intratracheal gas indicate that the
body had been exposed to these compounds just before death
[1–3]. These tracheal contents are easily collected at autopsy,
and if the victim has been exposed prior to death, contain
relatively high concentrations of volatile compounds with
similar formulations [3].

The combined results of the toxicological examination and
police investigation indicated that the deceased was alive
when the fire broke out and had used accelerants prior to her
death. Thus the results of the chemical analysis of the tracheal
contents can play an important role in the estimation of the
circumstances of the crime scene.

In the present case, we applied HS-GC/MS analysis to the
tracheal contents, and identified alipathic hydrocarbons, which
are the main constituents of petroleum fuels. Examination of
the tracheal contents using HS-GC/MS is useful for the
primary screening for accelerants. Further use in the field of
forensic practice can be expected.
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Figure 1. Total ion and mass chromatograms for each ion are
shown.
1: n-decane, 2: n-undecane, 3: n-dodecane, 4: n-tridecane.
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