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Abstract: The study was carried out to investigate the ratio of ethanol to n-propanol in blood and urine
specimens, and developed a method for distinguishing ingested ethanol from artifactual ethanol in urine samples.
In case of no urinary ethanol was detected, the ratio of ethanol to n-propanol concentration was about 12~20
times higher than those of blood. Therefore, it might be a good method to determine whether the detected
ethanol is from drinking or from microbial fermentation. During the metabolism of ethanol, the levels of the
metabolite of serotonin (5-hydroxytryptamine, 5-HT) and 5-hydroxyindole-3-acetic acid (5-HIAA) were decreased,
while 5-hydroxytryptophol (5-HTOL) was increased. The levels of 5-HTOL/5-HIAA in urine samples of drinking
suspects were greater than 1, in that of no drinking suspects were less than 1.
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Fig. 1. The metabolism of serotonin.
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Table 1. GC conditions for analysis of ethanol and n-propanol

SRR IV [ I K

Table 2. HPLC conditions for analysis of 5-HIAA

Description Condition

Agitator temp.  65°C

Incubation time 3 min

Column INNOWAX capillary 30 m><0.25 mm><0.5

wmy

Detector FID

Injector temp. 210°C

Detector temp.  230°C

Oven temp. 50°C

Column flow 19 psi(constant flow is off mode)
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A :B=091:9 (/)

A : 50 mmol/L trichloroacetic acid, 1.7
Mobile phase mmol/L. EDTA + 2Na, and 7 mL/L tri-

ethylamine (pH 3.0)

B: acetonitrile

L-ECD 6A electrochemical detector using
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glassy carbon working electrode.
Applied potential +840 mV vs. Ag/AgCl

Flow rate 1.0 mL/min
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Table 3. GC/MS conditions for analysis of 5-HTOL

GC/MS HP 6890/5973MSD

Column DB-5(30 mX0.25 mm
X 025 pm)

Carrier gas(flow rate) 0.5 puL/min

Column head pressure 11.1 psi

Injection mode Split (20:1)

Temp. information

Injector temp. 270°C

Oven max. temp. 300°C

Injection volumn 05L

Acq. mode SIM
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Fig. 2. GC chromatogram of tert-butanol (2.00 min) & ethanol (2.18 min) and n-propanol.
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Table 4. The concentration of ethanol and n-propanol in blood and urine specimens, and urinary concentrations of 5-HIAA

ethanol(%)/n-propanol(ppm)

5-HIAA in urine

NO. of SA

levels in blood specimens (ratio) levels in urine specimens (ratio) (mol/L)
1 0.02/7.5(= 20) 0.03/36.3(= 8) 12.0
2 0.22/111.2(= 20) 0.21/11.4(= 182) 74
3 0.03/15.2(= 16) 0.01/11.1(= 7) 11.3
4 0.01/6.7(= 12) 0.01/0.0 33.0
5 0.19/19.6(= 97) 0.21/36.5(= 57) 9.7
6 0.01/6.8(= 10) 0.03/16.0(= 17) 30.2
7 0.02/8.4(= 17) 0.01/7.0(= 10) 18.9
8 0.05/17.2(= 30) 0.28/8.3(= 334) 13.7
9 0.01/9.5(= 5) 0.01/0.0 48.3
10 0.03/6.2(= 50) 0.01/0.0 10.0
11 0.01/7.9(= 14) 0.30/20.0(= 151) 19.0
12 0.06/49.5(= 13) 0.02/18.3(= 13) 13.5
13 0.01/7.8(= 9) 0.01/0.0 41.3
14 0.01/0.0 0.01/17.0(= 3) 59.0
15 0.01/8.4(= 10) 0.01/7.8(= 12) 26.7
16 0.01/7.7(= 7) 0.01/15.7(= 5) 28.8
17 0.01/7.6(= 7) 0.01/20.6(= 3) 223
18 0.14/41.1(= 34) 0.16/109.4(= 15) 11.2
19 0.01/6.6(= 8) 0.01/0.0 342
20 0.03/22.2(= 11) 0.05/12.9(= 36) 10.5
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Fig. 4. Stability of 5-HIAA in crude urine samples stored

under different conditions.
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ig. 3. The HPLC/ECD chromatogram of dopamine (4.86 min) and 5-HIAA (10.68 min) in urine with direct sample injection.
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Fig. 5. GC/MS analysis of benzyl alcohol as an internal standard.
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Fig. 6. GC/MS analysis of 5-HTOL.
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Fig. 7. GC/MS chromatogram of urinary HTOL and benzyl alcohol.
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Fig. 8. Calibration curve with standard solutions of 5-HTOL
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Table 5. The concentrations of ethanol in blood and urine specimens, and urinary concentrations of 5-HIAA and 5-HTOL

ethanol(%)/n-propanol(ppm)

5-HIAA in urine  5-HTOL in urine

NO- of SA levels in blood(ratio) levels in urine(ratio) (umol/L) (nmol/L) >-HIOL
1 0.22/111.2(= 20) 0.21/11.4(:= 182) 7.4 32.8 44
2 0.01/6.7(= 12) 0.01/0.0 33.0 9.1 0.3
3 0.19/19.6(= 97) 0.21/36.5(= 57) 9.7 30.5 3.1
4 0.01/6.8(= 10) 0.03/16.0(= 17) 30.2 314 1.0
5 0.01/7.9(= 14) 0.30/20.0(= 151) 19.0 18.2 1.0
6 0.01/7.8(= 9) 0.01/0.0 413 36.8 0.9
7 0.01/8.4(= 10) 0.01/7.8(= 12) 26.7 10.2 0.4
8 0.01/7.6(= 7) 0.01/20.6(= 3) 223 8.6 0.4
9 0.14/41.1(= 34) 0.16/109.4(= 15) 11.2 272 24
10 0.01/6.6(= 8) 0.01/0.0 342 13.6 0.4
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