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55312318 : MAJOR : FORENSIC SCIENCE

KEY WORDS : SEMENAL STAINS / ATTENUATED TOTAL REFLECTION INFRARED
SPECTROSCOPY (ATR-IR) / ACID PHOSPHATASE (AP) TEST

KANYARAT TIBKORN : EXAMINATION OF SEMINAL STAIN BY

ATTENUATED TOTAL REFLECTION INFRARED SPECTROSCOPY. THESIS ADVISOR:

SIRIRAT CHOOSAKOONKRIANG, Ph.D. 63 pp.

Human seminal stain found on an object at the crime scene may be an important evidence
of rape or sexual assault. The biochemical methods such as the Acid Phosphatase (AP) test and
Prostatic Specific Antigen (PSA) are commonly used to test the sample for the semen. In this
study, the technique of Attenuated Total Reflectance - Infrared Spectroscopy (ATR-IR) was
employed to examine semen and seminal stains on several substrates namely glass slides, cotton
swabs and pieces of cloth. The IR spectra of all samples studied displayed the profound peaks of
amide I at around 1690 cm -1650 cm ‘and amide 11 in a region between 1590 cm 'and 1480 cm .
The characteristic amide peaks can be observed in the spectra of dry seminal stains on cotton
swab and cloth that had been soaked with 150 pl of semen. As for the study of sample age, it was
found that the spectra of sample kept at room temperature and at approximately 4°C for 14 days
still showed the two amide bands. In order to test the practicibility of the ATR-IR method,
a sample of vaginal swab from a victim of rape case was analyzed. The IR spectrum of this
sample exhibited the distinctive amide peaks and had the spectral feature similar to that observed
in the spectra of seminal stains on cotton swab. The swab sample also gave a positive result with
the AP test. This study has demonstrated the potential of the ATR-IR method in the detection of
human fluids such as semen. Although the method had not been yet established, it may provide

useful information for the investigation of case involving rape and sexual assault.

Program of Forensic Science Graduate School, Silapakorn University
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5.1 mmﬁﬁugmmﬂnimaiﬂ'ﬂ (Spectroscopy)

alaInsalnl) (Spectroscopy) (HUMIARBISUATATEN (interaction) TEHINAANT
(matter) 71U $98usiian Wi (electromagnetic radiation) fiRannmslasuszaundannues
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Saauimanlih (electromagnetic radiation)
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nnmsuasuulasaily (spin) VOIUUAAYE (nucleus) VIDDLAANTOU (electron) LAUNADUAT
an o ] =] A [] < 9, ~ A A A A A 9 A
AsenuaNuivanvesnauiman I danudmugay maliannegIve9fe nuclear
magnetic resonance (NMR), electron spin resonance (ESR) spectroscopy
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WaIUVeIDIanAsoUIUENgalszuIa 100 kI mol’ tnAliafiNeddosfe UV-Visible
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cm nylangu ez

3600-3400 O-H stetching 3650-3590 cm’' (sh, w) L190ND g0a0dasY
3400-3200 cm ' (b) BANDdRANNANUTE la 1A
3400-2400 cm’” (vs, vb) NIAAIIUDATAN

3500-3200 N-H stretching | 3200-3400 cm ' (m) 1° toluiazolia & 2 1o
3200-3400 cm (w) 2° tolutazeNa 3 1 1oy

. -l v s A '
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v

= = = =
AAULDLLIUUFY (DIINHAYNA)

3000-2800 C-H stretching | 13} CH, , CH , 1182 CH Y038 a1A1

2850-2780 C-H stretching | uoad la@

2250-2225 C=N stretching | 3@ (m)

2260-2100 C=Cstretching | §a'la1f (w) Tmanafiaunases Iifiuaviising

1820-1760 (s)

C=0 stretching

wou'la'lasd (s) T 2 uow

1800 (s) C=0 stretching nsananlia
1770 (s) C=0 stretching | tpNNI-Lanlau
1735 (s) C=0 stretching Moy

1725 (s) C=0 stretching 1oad lag

1715 (s) C=0 stretching Alau
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cm’ vyjilandu 318021080

1710 (s) C=0 stretching AsAMSUBNTaN
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5.3.2.2 Attenuated Total Reflectance Spectroscopy (ATR)
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