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SARAWUT YEAMSIRI : DETERMINATION OF THE AGE OF BLOODSTAIN BY
FOURIER TRANSFORM INFRARED SPECTROSCOPY. THESIS ADVISORS: SUPACHAI
SUPALAKNARI, Ph.D. 68 pp.

The human bloodstains are important forensic evidence often found in the event
s concerned with crime. In this study, the technique of Fourier Transform Infrared
Spectroscopy (FTIR) was used to estimate the age of bloodstains. The sample was prepared
by placing the bloodstain on microscope slide and kept at ambient temperature for various
periods of time. The KBr disc technique was used to prepare the sample for the FTIR
measurement.

The IR spectra of the blood sample displayed a broad band of the N-H stretching
at around 3300 cm™. The band was usually found overlapping with the O-H stretching in the
region. The amide | and amide Il bands were found at the wavenumbers of 1656 cm™ and
1538 cm™respectively. The band between 1354 cm™ and 1195 cm™ can be ascribed to the
stretching of phosphate group in nucleic acid. The integrated area of the bands between 3700
cm™ - 3000 cm™ (Az300) Was used to calculate the ratio of the area to the area of the peak in
the range of 770cm™- 730 cm™ (A744). The A ;44 peak was chosen because the peak area
was found to be invariable in all samples. The graph plotting Aszgo/A744 versus the age of
sample displayed a decreasing trend with a linear regression equation , y= -2.613+667.2 (R°=
1). The equation was then used to estimate the age of samples from different source. A
good agreement between the estimated age of samples and the known values can be
obtained. The results thus showed the potential of the technique for the estimation of the
age of bloodstains.

Program of Forensic Science Graduate School, Silpakorn University
Student's SIgNature ........cccceeevvvieeeeiniieeeeeee, Academic Year 2011
Thesis AdVISOrs' SIgNAtUIe .........coocvieieiiiiies ceerieiee e
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12. Fourier Transform Infrared Spectrophotometer (FTIR) (uﬂu oUTaANT 2535 1118)
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A 2 Fourier Transform Infrared Spectrophotometer

I Anonymous. FTIR Diagram block[Online], Accessed 24 May 2011. Available from
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= A a 1 A 1
A1TNN 2 GﬂiNﬂTiﬂﬂﬂauLLﬁﬂ'ﬂuV\li?&ﬁﬂﬁlu%jx‘lmmﬂauﬁﬁo]

Bond Compound Type Frequency range, cm’
2960-2850(s) stretch
Alkanes
C-H 1470-1350(v) scissoring and bending
CH, Umbrella Deformation 1380(m-w) - Doublet - isopropyl, t-butyl
3080-3020(m) stretch
C-H [ Alkenes
1000-675(s) bend
Aromatic Rings 3100-3000(m) stretch
C-H | Phenyl Ring Substitution Bands 870-675(s) bend
Phenyl Ring Substitution Overtones | 2000-1600(w) - fingerprint region
3333-3267(s) stretch
C-H | Alkynes
700-610(b) bend
C=C | Alkenes 1680-1640(m,w)) stretch
C°C | Alkynes 2260-2100(w,s) stretch
C=C | Aromatic Rings 1600, 1500(w) stretch
Alcohols, Ethers, Carboxylic acids,
C-O 1260-1000(s) stretch
Esters
Aldehydes, Ketones, Carboxylic
C=0 1760-1670(s) stretch
acids, Esters
Monomeric -- Alcohols, Phenols 3640-3160(s,br) stretch
Hydrogen-bonded -- Alcohols,
O-H 3600-3200(br) stretch
Phenols
Carboxylic acids 3000-2500(br) stretch
3500-3300(m) stretch
N-H | Amines

1650-1580 (m) bend

A1319(A0)
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C-N | Amines 1340-1020(m) stretch

C°N | Nitriles 2260-2220(v) stretch

1660-1500(s) asymmetrical stretch
NO, | Nitro Compounds

1390-1260(s) symmetrical stretch

v - variable, m - medium, s - strong, br - broad, w — weak

fun: Stanislaus. Interpretation of Infrared Spectra [Online], Accessed 28 May 2011.

Available from http://wwwchem.csustan.edu/Tutorials/INFRARED.HTM
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Lﬂé{m Fourier Transform Infrared
Spectroscopy :g'u Spectrum 1000
Lﬂ?lm Fourier Transform Infrared
Spectroscopy j:u Spectrum GX
Diffuse Reflectance Accessory §:u Spectrum
GX

inFeaFuuuaziBen 1 DRAGON 204
Tnssua

a1nua

15 IANTITU (Hydraulic pellet press)
Blood lancet

Needle injection

Syringe volume 5 ml

Auto pipette 20-200 ml

Glass slide (microscopic slide)

UINAIIVIAN

138N Perkin Elmer Thailand

15HN Perkin Elmer Thailand

USHN Perkin Elmer

U5HN Mettler Toledo

UTEN Perkin Elmer Thailand
UTEN Perkin Elmer Thailand
UTHN Specac

UTHN Terumo

UTHN Terumo

UTHN Terumo

UTEN GIB Thai

U5HM Jed Pella, Inc.

158N Casio
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2. m5adl
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[CRRLEY HraInWan

Potassium Bromide (KBr powder) th3a FTIR U5HN Sigma-Aldrich
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