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Determination of γ-hydroxybutyric acid in hair
by THM-GC/MS
[Background] γ-Hydroxybutyric acid (GHB), also known as 4-hydroxybutyric acid, is a naturally occurring neurotransmitter
and a psychoactive drug. GHB has been controlled as a “club drug” in the United States and classified as a Class A control
drug in Singapore. GHB is quickly excreted from the body, and the concentration of GHB in urine and blood can be reduced
to endogenous concentration within 8-12 h after taking. In contrast, GHB deposits in hair through blood circulation and
analysis of hair provides useful information regarding drug addiction history. In this note, thermally assisted hydrolysis and
methylation (THM)-GC/MS was applied for the determination of GHB in hair without any tedious pretreatments.
[Experimental] The analytical system consists of a vertical microfurnace pyrolyzer [EGA/PY 3030D] coupled with a GC/MS
system. Decontaminated hair sample of 0.30 mg and 2 μL of 25 wt% tetramethylammonium hydroxide (TMAH) were added
to a sample cup. The sample cup was first placed at the waiting position of the pyrolyzer at room temperature, and then
dropped into the center of the pyrolyzer furnace heated at 500 ºC, and the products were separated and analyzed by GC/MS.
[Results] TICs of standard methanol solutions of GHB (1000 mg/L), TMAH (250 g/L) and GHB in the presence of TMAH
obtained by THM-GC/MS are shown in Fig. 1. calibration curve for GHB in hair shows a good linearity in the range from 2 to
200 ng/mg with a correlation coefficient of 0.9997. Limits of detection and quantification were 0.3 ng/mg and 1.0 ng/mg,
respectively. The precisions ranged from 1.99% to 7.86% and the recovery ranged from 98.5% to 117.4%. A positive hair
sample (Fig. 2) and three negative hair samples were successfully analyzed by on-line pyrolytic methylation GC/MS. The
results showed that the total content of GHB in the positive sample was 7.7 ng/mg, while the contents of GHB in the
negative samples were 0-3.7 ng/mg. The results were in good agreement with those obtained by off-line silylation-GC/MS.
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Fig. 1 TICs of standard methanol solutions of GHB, TMAH,
and GHB in the presence of TMAH obtained by
THM-GC/MS Peaks: (●) γ-butyrolactone, (▲)
methyl γ-hydroxybutyrate

Fig. 2 EIC of GHB (m/z 59) in positive hair sample
measured by THM-GC/MS Peaks: (▲) methyl γhydroxybutyrate

Pyrolyzer temperature: 500 ºC; GC inlet temperature: 300 ºC; GC oven temperature: 50 ºC (10 ºC/min) - 100 ºC (25 ºC/min) - 300 ºC (held for 10 min)
Split ratio: 30:1; Column: Rtx-5MS (5 % diphenyl 95 % dimethylpolysiloxane), L=30 m, i.d.=0.25 mm, df=0.25 µm
Gas line speed: 36.3 cm/s (He); Transfer line temperature: 300 ºC; Ion source temperature: 230 ºC; MS scan mode: SIM mode with m/z 59,74 and 101

* The contents extracted from a paper written by Y. Liu, Y. Fan, Z. Huang, H. Liu, L. Wang, Z. Shen, I. Watanabe, J. Anal. Appl. Pyrolysis 151 (2020) 104920.
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