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[ Abstract] Objective To establish a method for qualitative determination of dichloromethane (DCM) in blood
by gas chromatography-mass spectrometry (GC-MS) and quantitative determination of DCM in blood by headspace gas
chromatography (HS-GC), and to provide reliable support for forensic examination and analysis of poisoning or deaths
caused by DCM. Methods 0.5 mL blood sample was collected, added into headspace vial with chloroform as the internal
standard, and processed by heating at 65 °C and evacuation treatment. The intermediate gas in the headspace vial was
analyzed by GC-MS for qualitative validation of the method and by HS-GC for quantitative validation of the method. The
method was then applied in forensic case analysis. Results Qualitative validation of the examination method by GC-MS
found that the chromatographic peak and mass spectral characteristic ions were specific in samples added with DCM, and
that no interference was observed in the blank negative samples. The limit of detection (LOD) was 5 pg/mL. Quantitative
method validation by HS-GC found that the chromatographic peak of DCM was well separated from those of eight other
volatile compounds, with the resolution>1.5 in all cases; the lower limit of quantification (LOQ) was 20 pug/mL and good
linearity was shown within the range of 20 and 1000 pg/mL, R>0.999; the intra-day test precision and inter-day test
precision were good (relative standard deviation, or RSD<15% for both) and test accuracy was high (relative error, or
0<15%). With the method established in the study, DCM was detected successfully in the blood of two fatal cases caused
by DCM poisoning, with the blood concentration being 470 pg/mL and 915 pg/mL, respectively. Conclusion This
method is shown to be a rapid, stable and accurate approach to the qualitative and quantitative forensic and toxicological
analysis of DCM in blood in DCM poisoning cases or deaths caused by DCM.
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Fig 1 Total ion chromatogram (TIC) and mass spectrometry (MS) of blank blood added with dichloromethane

A: TIC of blank blood added with dichloromethane (1: dichloromethane; 2: chloroform); B: MS of blank blood added with dichloromethane; C: Library searching of

dichloromethane; D: TIC of blank blood (1: chloroform).
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Fig 2 Resolution of dichloromethane and eight other common solvents on two columns of headspace gas chromatography (HS-GC)

a: Acetaldehyde; b: Methanol; c: Ethanol; d: Acetone; e: Isopropanol; f: Dichloromethane; g: N-propanol; h: Chloroform; i: N-butanol. FID: Flame ionization detector.
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Table 1 The precision and accuracy of the method

Added concentration/(pg/mL) ~ Two columns of HS-GC  Intra-day precision (RSD, n=6) Inter-day precision (RSD, n=18) ~ Accuracy (8, n=18)

50 FID1 A
FID2 B

200 FID1 A
FID2 B

800 FID1 A
FID2 B

3.21% 3.94% 12.04%
3.72% 3.34% 11.57%
0.49% 6.31% 6.27%
0.34% 5.99% 5.97%
2.19% 10.60% 1.11%
2.36% 10.58% 1.23%

FID: Flame ionization detector.
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