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Detection of seminal stains on ceramic tiles and fabrics by Attenuated Total
Reflection Fourier Transform Infrared Spectroscopy (ATR-FTIR)
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Abstract
A seminal stain is an important biological evidence that may be found at the crime

scene of sexual assault. In this study, the technique of Attenuated Total Reflection Fourier
Transform Infrared Spectroscopy (ATR-FTIR) was employed to the analysis of seminal stains on
three types of substrate namely, ceramic tiles of coarse surface, cotton swab and fabrics.
The IR spectrum of the dry sample scraped from the tile surface displayed the profound bands
of amide | and amide Il in the region of 1700 cm and 1480 cm and a peaks of phosphate
groups in the range of 1245 e’ — 1080 cm”. However, in the IR spectra of the stained
samples of cotton swabs and cotton fabrics only the amide peaks were clearly observed while
the peaks of phosphates overlapped with the peaks of C-O groups of the substrates. In the
case of synthetic fabrics and linen sample, the IR spectra exhibited predominantly the
characteristic bands of functional groups in the substrates especially in the amide and
phosphate regions. However, by using the subtraction technique on the spectra, the amide
peaks can be observed in those spectra of the stained sample. The method can detect the
amide peaks of the seminal stains in all samples that were kept for the period of 30 days.
The results from this study have demonstrates that the ATR-FTIR technique can be used as a
preliminary test for the presence of seminal stains on the materials studied. The technique can

be applied to the analysis of crime samples. It is a convenient method and non-destructive.
Keywords: forensic science / seminal stains / ATR-FTIR
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