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Determination of ethanol, methanol, isopropanol and acetone in human whole blood by double flow
headspace air phase and its clinical application

GAO Yu-yang', LI Chun-lin', BI Chong-wen?*, GAO Wei—zhen'

(1. Department of Clinical Pharmacy,College of Pharmacy,Tianjin Medical University, Tianjin 300070, China;2. Department of
Pharmacy , General Hospital, Tianjin Medical University , Tianjin 300052, China)

Abstract Objective: To establish and validate a method for qualitative and quantitative detection of ethanol, methanol, isopropanol,
acetone in human whole blood which can be applied to clinical test. Methods: Double flow gas chromatography was used for determination.
The chromatographic column was Rtx—-BAC2 (30 m,0.32 mm, 1.2 pm) and SH-Rtx~BAC1(30 m,0.32 mm, 1.8 um). The carrier gas was
nitrogen. The column flow was 4 mI/min, and the split ratio was 30:1. The oven temperature was 40°C, and the temperature of FID was 250°C.
Results: The linear ranges of ethanol, methanol, isopropanol and acetone in this method were 0.0625-8 mg*mL™. The intra—assay relative
standard deviation (RSD) and relative error (RE) were 2.31% —10.72% and -9.50% —8.27%. The inter— assay RSD and RE were 1.50%~
10.86% and —9.09%-9.60%. Whole blood samples were stable under various storage conditions. Conclusion: The method is fast, specific,
accurate and repeatable. The standard linear range and quality control concentration are reasonably designed, which can cover the ranges
of clinical toxic concentration.
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Fig1 The typical chromatograms
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Tab 1 The linear relationship of 4 organic solvent in human blood
lxst’] AME R (g/L) EIEp¥: r LLOQ(g/L) LOD(g/L)
E 0.062 5~8 y=415 575x-8 451 0.999 9 0.062 5 0.015 6
FH 2 0.062 5~8 y=203 131x-2 102 0.999 9 0.062 5 0.015 6
SN B 0.062 5~8 y=779 116x-8 707 0.999 9 0.062 5 0.007 8
PP 0.062 5~8 y=1 754 550x-12 713 0.999 6 0.062 5 0.007 8

H:LLOQ: i R ; LOD : Al BR

9.60% , It FIHEIE] RSD 43 51k 2.31%~10.72% Fil 2.1.4  FEFAEON 4 A HLEFILE SR 2 BT
1.50%~10.86% , £ A= WIFE i S TR A DG ZE R, JEE K S 1 5 SRR 3 14 99.38% .97.61% ,RSD 1
ZER LR 2, NF 15%,
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Tab 2 Results of accuracy and precision tests(x:s )

o T ‘ ; H P \ ; H [i]
(g) A (/L s ) RSD(%) RE(%) WA (/L w5 ) RSD(%) RE(%)
2 0.062 5 0.058 6+0.004 6 7.85 -6.24 0.068 5£0.007 4 10.86 9.60
0.10 0.095 7+0.004 3 4.52 -4.30 0.098 6+0.007 7 7.78 -1.40
0.80 0.740 0+0.030 6 4.13 -7.50 0.867 4£0.013 0 1.50 8.42
6.00 6.363 2+0.521 1 8.19 6.05 5.712 2+0.451 3 7.90 -4.80
FH 2 0.062 5 0.057 0£0.003 7 6.41 -8.80 0.064 4+0.003 9 6.06 3.04
0.10 0.106 3+0.007 6 7.14 6.30 0.103 2+0.002 5 2.46 3.20
0.80 0.852 4+0.036 8 432 6.55 0.809 7+0.038 5 476 1.21
6.00 6.032 1+0.139 3 231 0.53 5.803 9+0.583 3 10.05 -3.27
SN 0.062 5 0.067 5+0.007 2 10.72 8.00 0.067 6+0.002 0 3.03 8.16
0.10 0.090 5+0.007 6 8.43 -9.50 0.093 4£0.002 4 2.55 -6.60
0.80 0.866 2+0.088 3 10.19 8.27 0.751 0£0.027 4 3.65 -6.13
6.00 5.432 0£0.422 1 7.77 -9.47 6.194 8+0.400 2 6.46 3.25
T 0.062 5 0.065 80.006 4 9.72 5.28 0.068 3+0.002 0 2.95 9.28
0.10 0.090 8+0.009 3 10.21 -9.20 0.091 0£0.007 6 8.39 -9.00
0.80 0.776 320.025 9 3.33 -2.96 0.727 320.016 8 231 -9.09

6.00 5.845 0+0.313 9 5.37 -2.58 5.891 8+0.143 8 2.44 -1.80
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