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GOAL OF THE STUDY

This study will focus on the discrimination of human and animal
decomposition by analysis of components that are released during the
postmortem process. This comparative analysis of human and animal
remains will be carried out with the ultimate goal of tracing human remains
In forensic investigations.

INTRODUCTION

The decomposition process Is affected by many factors: method and time of
burial, corpse-specific characteristics (weight, sex, age, cause of death,...)
and conditions of the resting place (temperature, pH, insect and carnivore
activity, moisture, soil type,...) [1]. Microbiology plays a major role in
decomposition: protozoa, fungi, aerobic and anaerobic bacteria are involved

12].

Degradation starts approximately 4 minutes after death and begins with
autolysis, the breakdown of tissue by the body’s own internal chemicals and
enzymes (fig.1B) [2]. The second stage of decomposition, putrefaction, IS
characterized by the destruction of soft tissue by anaerobic micro-
organisms. During putrefaction several gases (H,S, CO,, CH,, SO,, NH,,
H,,...) are produced causing bloating of the body (fig.1C) [2]. Next, the active
decay begins: the breakdown of muscle, carbohydrates and fat results In
degradation products of which some are considered significant during

Some efforts have already been made to identify these volatile substances.
Besides some inorganic gases (H,S, CO,, SO,, NH;, H,,...), the identified
substances evolving from dead bodies belong to different classes of organic
molecules: hydrocarbons, aldehydes, ketones, acids, alcohols, esters,
aromatics and sulfides [6]. Unpublished results of Smedts et al. show that
certain volatile compounds are species specific and one of the major
differences between species has been identified in the cyclic hydrocarbons
(tablel).

EXPERIMENTAL SET UP

Human and animal samples will be buried in 2L erlenmeyer flasks. Analysis
of the soil will be performed on a weekly basis. Therefore, extracts of this
soil will be analyzed by gas chromatography coupled to mass spectrometry
(GC-MS). For detection and identification of the volatile compounds, two
approaches will be used. First, headspace solid-phase microextraction
(HSPME) sampling followed by GC-MS analysis provides a clean and
selective way to characterize the volatile compounds. For this purpose, a
fiber will be immersed in the headspace of the flask (fig.2). After adsorption
of decompositional gases, the fiber can be inserted in GC-MS and the
adsorbed substances can be analyzed. In the second approach, a flow of
helium will be used to evacuate decompositional gases from the soil into a
carbon-filter (fig.2). Analysis of the substances adsorbed onto the C-filter
can be performed by desorption followed by GC-MS.

Fig. 2: The 2L erlenmeyer flask in
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at the same time. Therefore, decomposition could also be segregated into
pre- and post-skeletonization [2].
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