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49312330 : MAJOR : FORENSIC SCIENCE
KEY WORDS : ALCOHOL / BLOOD / URINE

SIRIPORN POMYAI : A COMPARISION OF ALCOHOL LEVEL IN BREATH
BLOOD AND URINE BEFOR AND AFTER EXERCISE. THESIS ADVISORS :
POLLT.COL. NAPOP CHUNHAKAN AND ASSOC. PROF.POL.COL. PATCHARA
SINLOYMA, Ph.D. 72 pp.

This experimental research is to compare the alcohol detected in breath blood and
urine before and after exercise. The 25 volunteers had been subjected to 2 sets of alcohol
detection. First 15 minutes after consuming a can of beer then detected the alcohol from all 3
sources. Secondly after 3 days without consuming any alcohol, the individual from the same
group of volunteers then subjected to the set of alcohol detections after drinking a can of beer
and 5 minutes fast walking

The result of this research showed that the exercise had no effect to the alcohol
detection of blood and urine but the result of alcohol detection of breath analyzer showed
significant difference at 0.01.
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1974

Year Investigators(country) and Brief description of research

1874 Austic( UK) Used a mixture of K,Cr,0.+H,SO, as oxidizing
reagent todemonstrate that only a small fraction of alcohol

invested was excreted in breath and urine

1896 Nicloux(France) Improved on the dichromate oxidation procedure

for quantitative analysis of alcohol

1927 Bogen(U.S) First use of breath-alcohol analysis for diagnosis of
drunkenness. Ethanol was oxidized by K,Cr,0,+H,SO, and
visible colorimetry was used to detect the end-point. The urine

: breath ratio of alcohol was approximately 2000 :1

1938 Harger(U.S) Started to develop the first portable device for
breath-alcohol analysis (the Drunkometer) in 1931. Reported in

detail in 1938 and was oxidized with acidified KMnO,

1941 Forrester St...(U.S) Developed the Intoximeter device which
alcohol. An on-the-spot screening test involving oxidation with
KMnO, to determine if BAC exceeded 0.15 g% w/v. If the test
was positive another portion of breath was adsorbed on MgClIO,

crystals for later analysis at a laboratory.

1941 Greenberg and Developed the Alcometer breath-alcohol analyzer which used

heated Keator(U.S iodine pentoxide as oxidizing agent.
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1951

1956

1962-64

1971

1974

Grosskopf(Germany) Development of chemical tube and bag
breath-alcohol screening test
Kitigawa(Japan) based on oxidation with K,Cr,0.+H,SO, on

silica gel.

Wolthers(Denmark) First application of gas chromatography for

separation and analysis of aliphatic alcohol for forensic purposes.

Lester(U.S) ; Use of headspace sampling for analysis of blood by
gas chromatography

Machata(Austria) with flame ionization detector(FID).

Harte(U.S) Described a compact single wavelength (3.4 [Lim ) IR
analyzer for evidential breath-alcohol analysis called the

Intoxilyzer.

Johns, Johns, Williams, Introduced a hand-held device for breath-
alcohol analysis based on and Wright(U.K.) electrochemical

oxidation with a fuel cell detector.
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84 SYMPOSIUM PROCEEDINGS 1972
Ethy! glucuronide
Ethy! sulphate Hydroxy ketohexanoic acid Pyruvate
Ethyl esters
w-ketoglutarate
co;
Pyruvate
oxidase
NAD* NADH ,——-\\k
Alcohal ~— Acetaldehyde Hydroxyethyl
/—— (ethanol) ADH thiaminpyrophosphate
NADPH
@EDS (SER) | Aldehyde NAD+
Ribonuclease | Catalase, NADP* dehydrogenase (
D-amina-acid ‘ { peroxidase NADH
oxidase Acetoin

J ? Acetate Lipoic acid
Acetaldehyd

Acetyl-CoA synthetase ATP

| (acetate thiokinase) CoA
CO,+H50 Mg
Acetyl-CoA
Krebs cycle
Fatty acids Energy+C0,+H0
cholesterol
ketones, etc.

ANA 11 1eag Pathways of alcohol (ethanol) metabolism in man. ADM, alcohol dehydrogenase;
MEOS, microsomal ethanol oxidizing system; SER, smooth endoplasmic reticulum.
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11.1.2 blood/breath ratio
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Beer’s Law 9403197 1

Absorbance by Infrared Beam

Alcohol Vapour Concentration

~ v o J Yy 9 J v A v Aa
ﬂiﬁ/‘hfl 1 HFAAAINUFUNUTUDIANULV UV UV !Lﬂaﬂ'ﬁ]ﬁﬂaﬂﬂﬂTiﬂﬂﬂaui\?ﬁﬂuWﬁ'l!iﬂ
(Beer’s Law )

A ) @ % S Y =R A a Y =2 9y
Nnu ﬂﬁ\?ﬂﬂluﬂﬁllﬂﬁl, mimammt’aaﬂ’aa@a[’a’au'lau], UIDNLUD 9 WUIAN 2552. leﬂﬂ\‘]ul,ﬂﬁnﬂ

http://www.panyathai.or.th
1 [ A d
13. ﬂmmﬂﬂsmmuaaneaea
1 @ a 4 (=] ] A ] @ a L
nuledIalsuaeansgeauualy 2 981970 wm&mﬂammuaamaaaiuau

] @ a J A @ dy
malaaz nuledialsuaeanegea lunon Al

H [ @ a o
A1 19N 6 LaRarUleInlSuIAEaneasa Iuaut1e e (Breath Alcohol Concentration(BrAC)

Unit)
BrAC Unit Abbreviation Used in (Example)
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micrograms per LLlg/100 ml, g% United Kingdom
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micrograms per liter g/l New Zealand, Netherlands
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Injection temperature : 200 °C

Oven temperature : 40 °C
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4. qilnsal
4.1 Sample vial YH19 10 ml
4.2 yneaazrhnsoueyglitioy
4.3 Micropipette YUIA 200 L
4.4 Volumetric flask Yu19 100 mL
4.5 Beaker YU1® 25 mL , 250 mL
4.6 Aluminium Crimper Lﬁ’uvhﬁu gnana 20 mm.
< A
4.7 1UUIR1ZIA9A No.21
4.8 Tube ¥ilg EDTA Y119 3 Haaans
4.9 Syringe YU1% 5 CC
4.10 Tunige (188195 ALLYN)
4.11 Tip
=}
4.12 940
413§

4.14 WVIRAIIVIA

=
5. a3y
5.1 Isopropanol, AR grade
5.2 M3M38Y Internal Standard Solution, 0.25% V/V
dula Isopropanol 250 xL 14 volumetric flask ¥119 100 mL a115v151103
| [ I a a
i 100 mL waraldddu inu 13l vial vua 10 ml Yadregneranazshasevezgiifioy
Yy A 2 Y Y o a4 A Y 3 NYy 9
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7N 22 m%‘aﬁmzﬁmmaﬂ@aaﬁiuzﬁaﬂ Lion Alcolmeter SD ¥ilatav 056055 D

A 23 nseaualasunlans i (GC) ¥iia capillary column 9o Hewlett Packard ju HP
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8.2 NOUIAIHUAIOYN 111013 Call Micropipette YMIA 200 4L NAAT
8.3 19503 Sample vial ¥H19 10 ml IWDIAT 8N Instrument blank, Method blank,
Ethyl Alcohol Standard Solutions, QC Sample
8.4 Mitla Isopropanol 200 uL e NN Sample vial
Y
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k4 Y o Y Aa A Y Aa 1 o a 4
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[ Y
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~ a o a <Y A
A5 19N 8 MIAATIEHHIUTIMEanogean8IATeY GC

No. of measurement Acceptable
criteria
Contaminate 0 Instrument blank 1 Tsiww peak‘ﬁ RT
Tug191.0-2.0 110
Calibration 1 Method 1 nulugaa peak U043
Isopropanol
Tug191.0-2.0 1A
2 Standard [1] [2] [3] [4] 2
3 Blank 1
4 Qe[ [g4] 2
5 Blank 1
6 Sample 2
7 Blank 1
8 Qc[#1] [q4] 2
End 9 Blank 1

9. anuasnse (Safety)

a 9 v A

Y v
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10. aaanFlumsinizvina

a <Y )] 9 % J .-
NITAAICHVDYR 14 TdsunsudusasUnredenuemdans (Statistical Package for the

U

H Y 4
Soial Science) @dAN1FIuNsITonTITiFITe 1A 1FaDATINTTUU (Descriptive  Statistics)

Y 1 1 d' 1 d' A aa
ulﬂl!ﬂ AURAY (Mean) , AURAYANUAAAAADY (Mean Error), 906 F-test
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