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Determination of Methanol and Fusel Oils in Alcohol Beverages Using
Headspace Solid-Phase Microextraction and Gas Chromatography

LIU Hong-he LI Yuan-qian SUN Cheng-jun
West China School of Public Health — Sichuan University ~Chengdu 610041 China

Abstract A method for the determination of methanol and fusel oils in alcohol beverages using
headspace solid-phase microextraction and gas chromatography HS-SPME-GC is presented. The
solid phase was a coated epoxy resin. The extraction and chromatography conditions were optimized.
Limits of detection were 0.02 mg/L — 0.04 mg/L and relative standard deviations were in the range of
1.4% —4.1% . The proposed method showed better sensitivity in comparing with direct headspace gas
chromatography HS-GC the National Standard method . This method was applied to evaluate real
samples. The spiked recoveries in beer wine and functional alcohol samples ranged from 80.8% to
110.3% for methanol and fusel oils. The results by HS-SPME-GC and HS-GC for alcohol samples
coincided very well. The proposed method is simple fast and accurate with high reproducibility high
sensitivity and low cost. It extends the applications of SPME.
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Fig.1 Chromatograms of methanol and fusel oil standards solution a and wine sample b by HS-SPME-GC

1. methanol 2.propanol 3. iso-butanol 4. n-butanol 5. iso-pentanol 6. n-pentanol.

2.2.2 1
n=7 Table 1 Spiked recovery tests by HS-SPME-GC
Background Added  Found Recovery
~ Sample Analyte
RSD  1.4% ~4.1% ample  Analyte ot el marl
2.2.3 1 B thanol 11.40 239 13.67 95.0
9 3 eer methane 9.36  20.60 98.3
onanol 13.51 8.40 21.00 89.2
6 n-propano 16.80  27.61  83.9
iso-butanol 19.37 16.76 35.40 95.6
butanol 7.68 4.19 11.29 86.2
80.8% ~ 110.3% 100.2% 16.76  24.44 100.0
1 2 iso-pentanol 63.01 16.68 80.06 102.2
n-pentanol 22.18 11.44 34.80 110.3
Wine methanol 46.89 23.90 70.68 99.5
HS-SPME-GC o 12.73 8.40 20.51 92.6
n-propanol 33.60  44.91 95.8
HSGC GB5009.48- iso-butanl 0.19 10.48 9.83 92.0
- 41.90 41.78  99.2
1996 2 2
“butanol 60.96 10.48 70.77  93.6
7.3% HS- n-butano 41.90 103.17 100.7
GC iso-pentanol 170.80 41.70 212.43  99.8
) 7.15 7.33 102.5
n-pentanol ND 8760 20011 101.8
ND not detected.
2 HS-SPME-GC HS-GC
Table 2 Comparison of HS-SPME-GC with HS-GC for the analysis of samples
Functional alcohol Beer
Analyte HS-SPME-GC HS-GC relative error  HS-SPME-GC HS-GC relative error
mg/L mg/L % mg/L mg/L %
Methanol 260.0 214.0 21.5 9.0 ND -
n-Propanol 250.0 248.0 0.8 13.0 13.0 0
iso-Butanol 76.0 78.0 2.6 19.0 20.0 5.0
n-Butanol 88.0 82.0 7.3 7.0 7.0 0
iso-Pentanol 160.0 160.0 0 52.0 51.0 2.0
n-Pentanol 9.0 ND - 20.0 ND -
ND not detected.
2.2.4 HS-SPME-GC HS-GC HS-GC 2 HS-SPME-

HS-SPME-GC GC  HS-GC 20 ~300
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Fig.2 Comparison of HS-GC and HS-SPME-GC for sensitivity
in the analysis of methanol and fusel oils
1. methanol 2. n-propanol  3.iso-butanol 4. n-butanol

5. iso-pentanol 6. n-pentanol.
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