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Rapid Analysis of Volatile Compoundsin Daqu by Headspace Solid-phase Microextraction Coupled to
Gas Chromatography-Mass Spectrometry

ZHANG Chun-lin* AO Zong-hug&Z CHUI Wei-giang® SHEN Cai-hong? TAO Wen-yit* ZHANG Su-yi?
(1. School of Biotechnology, Jiangnan University, Wuxi 214122, China 2. Luzhou Laojiao Co. Ltd., Luzhou 646000, China)

Abstract In order to analyze the composition of volatile compoundsin the Luzhou Laojiao Daqu by headspace solid phase
micro-extraction coupled with gas chromatography mass spectrometry detection (HS-SPME-GC-MS), the effects of SPME
fiber type, adsorption time, and extraction temperature on volatile extraction were investigated. Using a50/30 y m DVB/CAR
on PDMS fiber for 30 min headspace adsorption at 50  provided optimum extraction for the Daqu. Then the fiber was
introduced into theinjection port of the GC-MS system (at 250  for 5 min). Fifty-five compounds were isolated and identified,
among which alcohols, esters, and ketoneswere the prominent ones. In addition, some pyrazineswere also found. In conclusion,
the method is simple, fast and accurate with high reproducibility and sensitivity.
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Table 1 Effect of fiber type on volatile extraction
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Fig.1 Effect of time on volatile extraction
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Fig.2 Effect of temperature on volatile extraction
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2 (n=3)
Table 2 Identified volatiles and their contents in Daqu sample
(n=3)
/min 1% /(ng/g) 1%

4.05 9.27 441.43 9.2
5.94 1.67 79.52 6.0
6.13 1.82 86.66 2.0
8.79 3.46 164.76 6.7
9.17 2- -1- 0.69 32.85 18.9
10.00 13.18 627.63 13.3
10.71 0.61 29.04 24.4
11.85 0.36 17.14 12.7
12.03 0.39 18.57 7.7
12.55 3 3.35 159.52 17.8
12.90 1- 0.63 30.00 20.0
13.62 1.40 66.66 15.2
14.01 2 0.31 14.76 17.8
14.57 0.17 8.09 18.5
15.20 25 1.00 47.62 9.0
15.33 26 1.29 61.42 15.6
15.47 2 0.17 8.09 39.4
15.54 6- -2- 0.32 15.23 5.1
15.68 23 0.53 25.23 4.4
15.76 3.08 146.66 3.6
16.39 2- -6- 0.64 30.47 9.9
16.50 4 0.28 13.33 12.7
16.56 0.37 17.61 13.3
16.71 3.04 144.76 6.7
16.90 0.21 10.00 0
17.25 3- 12 0.23 10.95 2.4
17.40 1- -3 0.56 26.66 20.5
17.47 0.34 16.19 14.3
17.62 23 -5 1.06 50.47 2.8
17.83 4.93 234.76 5.8
18.00 2 0.43 20.47 7.3
18.14 2- -6- 1.42 67.62 4.1
18.41 256- -4- 0.26 12.38 10.1
18.69 1.15 54.76 4.8
18.96 0.27 12.85 1.9
19.53 0.19 9.04 12.0
20.31 0.65 30.95 8.9
20.37 0.38 18.09 9.5
20.42 0.16 7.61 17.7
20.51 3- - 0.57 27.14 6.2
20.72 3- -1- 0.25 11.90 13.6
20.79 0.15 7.143 10.5
21.59 1.54 73.33 2.5
22.58 0.17 8.09 14.9
22.97 0.43 20.47 7.8
23.38 10.46 498.10 10.9
24.02 2 0.28 13.33 3.7
24.33 0.50 23.81 5.0
24.63 4 0.50 23.81 12.4
25.16 (2)- -8 -2- 081 38.57 8.8
26.34 3.39 161.43 5.5
27.18 24 0.30 14.28 14.0
27.83 0.41 19.52 8.0
28.69 29 1.35 64.28 7.7
29.32 2.10 100.00 6.3
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Table 3 Recoveries of several of identified volatiles from spiked Daqu
sample
/(ng/mL) /(ng/mL) 1%
202.55 195.78 96.7
51.13 53.11 103.9
10.82 9.47 87.5
103.23 110.74 107.3
2- 118.96 135.64 114.0
4- 10.15 9.43 92.9
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Fig.3 GC-MS total ion chromatograms of volatiles in Daqu sample
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