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Abstract: Mistaking pink colored thermal oil for grape wine, a victim drank the oil to death which was analyzed
to contain 39% of ethylene glycol. Thermal oil could be used for heat transfer to prevent the malfunction due
to the high pressure in the boiler operated at high temperature when using water. Main component of thermal
oil is known to be mineral oil or ethylene glycol. From the blood and other tissue of the victim from autopsy,
ethylene glycol and its metabolite were simultaneously analyzed by GC/MS after extraction under acidic
condition with acetonitrile followed by derivatization with BSTFA. About 0.2 g of the specimens were pretreated
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with 50 uL of 0.5 M HCI solution to keep acidic condition, then dehydrated with anhydrous sodium sulfate

followed by concentration under nitrogen stream. Ethylene glycol and glycolic acid concentration in blood was

measured to be 2,755 pg/mL and 174 pg/mL respectively. In other specimen, the concentration of ethylene

glycol and glycolic acid was 860 pg/g~1,290 ug/g and 93 pg/g~134 ng/g. Especially, crystal appeared in kidney

which was supposed xalate from the metabolite of ethylene glycol.
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Fig. 1. Metabolic process of ethylene glycol in body.
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Table 1. GC/MS condition

GC/MS Condition
Injector temp. 250 °C
Split ratio 40:1
Transfer line temp270 °C
Carrier Gas He 1.0 mL/min
Oven temp. 40°C (3 min) — (10 °C/min) — 280 °C (5 min)
Column DB—SMS (30 mx0.25 mm i.d.x0.25 um film
thickmess)
Solvent delay 5.8 min

Ton source temp. 230 °C
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Fig. 2. (I) GC/MS chromatogram for ethylene glycol (EG) and glycolic acid (GA), (IT) GC/MS chromatogram for EG-di(TMS)

and GA-di (TMS).
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Fig. 3. Reaction of IS, EG and GA with BSTFA.
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Fig. 4. (a) Retention time for EG-d;-di(TMS) and EG-di(TMS).
(b) Retention time for the ion of m/z=195 in EG-
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z=191 in EG-di(TMS).
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Fig. 5. GC/MS chromatogram for the spiked blood standard.
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Fig. 6. Calibration curves for trimethylsilylated EG(I) and GA(Il) against trimethylsilylated IS.
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Fig. 7. GC/MS Chromatogram of the specimens. (»~ : EG-dy-di(TMS), &: GA-di(TMS)).
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Table 2. Contents of ethylene glycol and glycolic acid in speci-

mens [ug/mL, pe/g]
Compound L
Specimens Ethylene glycol Glycolic acid
Blood 2,755 174
Heart 1,290 124
Kidney 1,190 93
Brain 860 134
= AA9] ol FANEATHFig. 9).
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Fig. 8. Crystal found in kidney.
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