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Analysis of aroma compounds in Baiyunbian aged liquors

WANG Pei-Pei, QI Ting-Ting, LI Zhao, LI Xiu-Juan®, PAN Si-Yi

(Key Laboratory of Environment Correlative Dietology (Ministry of Education), Huazhong Agricultural University,
Wuhan 430070, China)

ABSTRACT: Objective To establish a method for determining volatile compounds in Chinese liquor, ana-
lyze volatile components in six kinds of Baiyunbian aged liquors sold in the market, identify the important
aroma components, and then reveal the differences among different Baiyunbian aged liquors. Methods Solid
phase microextraction (SPME) combined with gas chromatography-flame ionization detector (GC-FID), gas
chromatography-mass spectrometry and gas chromatography-olfactory was developed to investigate the volatile
compositions in these liquors. The aroma compounds were quantified by standard addition method and external
standard method. Results Twenty-eight compounds were taken into account for quantitative analysis by
SPME-GC-FID. The detection limits were from 0.05 to 78.26 pug/L and the relative standard deviations were in
the range of 5.7%~12.8%. In different aged liquors, the recoveries mainly ranged from 80% to 120%. On the
basis of the quantitative data, the odour activity values (OAVs) of the 28 compounds were calculated and 17 of
them were key odorants for the liquor samples 12 out of the 17 compounds had OAVs>1 in all of the liquors.
Conclusion The volatile compounds showed only quantitative but not qualitative differences in all of the six
kinds of Baiyunbian aged liquors, and the contribution of the aroma compounds to different liquors were also

quite different. Both the concentration and the OAVs of 12 out of the 28 compounds increased with the exten-
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sion of the age.
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Fig. 1 Extraction efficiency of the homemade sol-gel DVB/OH-TSO fiber and four commercial fibers (n=3, Means+SD)
SPME conditions: diluted sample, 16 mL; ethanol content, 10% (v/v); salt addition, 3.2 g; extraction temperature, 40 °C; extraction time, 50 min.
Compounds: 1, unknown; 2, ethyl acetate; 3, 3-methyl butanal; 4, ethyl butyrate; 5, 1,1-diethoxy-3-methyl-butane; 6, unknown; 7, isoamyl acetate;
8, ethyl valerate; 9, 1-butanol; 10, unknown; 11, isoamyl alcohol; 12, ethyl hexanoate; 13, isoamyl butyrate; 14, ethyl heptanoate; 15, isobutyl
hexanoate; 16, 1-hexanol; 17, nonanal; 18, butyl hexanoate; 19, ethyl octanoate; 20, isopentyl hexanoate; 21, amyl caproate; 22, hexyl hexanoate;
23, ethyl decanoate; 24, naphthalene; 25, unknown; 26, ethyl phenylacetate; 27, hexanoic acid; 28, ethyl 3-phenylpropionate; 29, phenylethyl
alcohol; 30, heptanoic acid; 31, ethyl myristate; 32, octanoic acid; 33, ethyl palmitate.
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Fig. 2 Comparison of extraction efficiency with different volumes of vials and samples (n=3, Means+SD)

SPME conditions: extraction fiber, DVB/OH-TSO; other conditions are the same as that in Fig. 1. Compounds: 1, acetaldehyde; 2, ethyl formate;
3, unknown; 4, ethyl acetate; 5, 3-methyl butanal; 6, ethyl butyrate; 7, 1,1-diethoxy-3-methyl-butane; 8, ethyl isovalerate; 9, unknown; 10, ethyl
2-methylbutyrate; 11, isoamyl acetate; 12, unknown; 13, ethyl valerate; 14, 1-butanol; 15, unknown; 16, unknown; 17, Isoamyl alcohol; 18, ethyl
hexanoate; 19, unknown; 20, 1-pentanol; 21, unknown; 22, isoamyl butyrate; 23, n-propyl hexanoate; 24, ethyl heptanoate; 25, isobutyl hexanoate;
26, unknown; 27, 1-hexanol; 28, butyl hexanoate; 29, ethyl octanoate; 30, isopentyl hexanoate; 31, ethyl nonanoate; 32, unknown; 33, ethyl
2-hydroxycaproate; 34, unknown; 35, 2-undecanone; 36, unknown; 37, hexyl hexanoate; 38, ethyl decanoate; 39, diethyl succinate; 40, naphtha-
lene; 41, ethyl phenylacetate; 42, ethyl laurate; 43, hexanoic acid; 44, ethyl 3-phenylpropionate; 45, ethyl palmitate.
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Table 1 Linear ranges, correlation coefficients, RSD, LOQ and LOD of this method(n=5)

(R (ng/L) RSD (%) LOD (ug/L) LOQ (ug/L)
1.0000 187.50~375000.00 12.5 67.50 225.00
0.9984 62.50~31250.00 8.9 45.00 150.00
0.9993 500.00~25000.00 10.7 78.26 260.87
0.9995 46.88~9375.00 12.8 16.88 56.25
2- 0.9986 100.00~50000.00 8.8 48.00 160.00
0.9995 31.25~62500.00 6.1 9.38 31.25
0.9988 15.63~3125.00 6.7 4.09 13.64
0.9993 25.00~1250.00 133 7.50 25.00
0.9993 9.38~18750.00 5.7 4.22 14.06
0.9995 250.00~50000.00 11.4 40.00 133.33
0.9993 31.25~62500.00 6 9.78 32.61
0.9995 3.13~31250.00 8.8 0.42 1.39
0.9995 46.88~9375.00 10.8 14.06 46.88
0.9998 3.13~6250.00 8.4 0.66 2.21
0.9968 1.56~312.50 6 0.39 1.29
0.9989 12.50~25000.00 8.7 3.75 12.50
0.9975 1.56~312.50 7.6 0.78 2.59
0.9975 0.63~1250.00 10.1 0.32 1.07
0.9982 1.88~1875.00 10.2 0.64 2.14
0.9987 0.94~937.50 9.2 0.23 0.78
0.9993 0.63~62.50 113 0.23 0.77
0.9986 0.63~156.25 8.9 0.17 0.56
0.9978 0.25~125.00 11.4 0.05 0.16
1.0000 3.13~625.00 10.1 1.36 4.55
0.9931 0.13~250.00 10.3 0.07 0.23
0.9999 18.75~312500.00 8 7.94 26.47
3- 0.9999 1.25~625.00 9.3 0.47 1.58
2- 0.9998 31.25~6250.00 6.8 19.57 65.22
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Table 2 Analytical results of 28 compounds in Baiyunbian aged liquors
(mg/L)
BYB3 BYBS5 BYB9 BYBI2 BYBI5 BYB20

351.93+28.85 284.98+22.95 652.68+24.55 677.12+51.81 876.14+75.86 1535.47+78.42
0.36+0.08 1.73+£0.98 8.35+0.22 7.56+0.37 21.68+1.86 30.08+0.94
ND 6.13+0.74 9.60+0.08 11.68+0.82 9.70+2.34 14.82+2.12
0.001+0.001 0.02+0.001 1.50+0.04 1.83+0.07 3.15+0.08 6.17+0.05
2- 0.51+0.06 4.44%0.15 4.20+0.79 4.91+1.33 16.65+0.91 17.95+0.42
42.22+0.51 66.80+11.99 80.72+2.06 77.84+2.11 107.90+7.10 147.07+2.06
0.16+0.02 0.36%0.09 0.93+0.04 1.04+0.03 2.32+0.12 2.16+0.03
0.550.005 0.850.07 1.60+0.56 0.63+0.02 1.19+0.27 1.48+0.12
9.52+0.14 14.24+1.30 13.47+0.22 13.31£0.95 30.77+£2.05 23.05+0.19
18.68+2.22 32.99+0.46 40.45+0.56 26.21£2.71 54.17+5.00 98.76+1.65

69.26+5.25 77.45+1.20 126.74+3.29 65.26%4.17 144.92+17.33 199.33+11.07

446.34+14 .35 737.27+22.20 557.40+57.46 646.78+8.75 594.73+10.66 656.76+67.13
1.00+0.13 2.2140.14 4.26+0.10 1.2340.29 4.87+0.36 8.63+0.62
3.75+0.26 2.79+0.31 3.63+0.05 4.75+0.27 6.65+0.16 5.77+0.28

0.65+0.13 0.1340.03 0.13+0.001 0.34+0.08 0.38+0.04 1.194£0.0003

4.26+0.10 4.56%0.69 9.06+0.24 4.19+0.63 15.07+1.08 24.55+1.35
0.48+0.04 0.23+0.02 0.26+0.01 0.1120.002 0.06+35.29 0.20+0.01
0.2540.02 0.16+0.04 0.36+0.09 0.51+0.02 0.06+0.003 0.38+0.02
2.0740.16 1.23+0.30 1.99+0.22 4.9240.89 2.5140.10 2.19+0.15
0.07+0.02 0.09+0.05 0.070.02 0.87+0.24 0.01£7.18 0.04+0.02

0.080.002 0.02+0.01 0.02:0.004 0.15+0.03 0.09:£0.004 0.03+0.003
0.15+0.01 0.0540.02 0.04+0.01 0.23+0.05 0.07+0.001 0.06+0.01
0.05+0.003 0.02:£0.005 0.004+0.004 0.004+0.001 0.170.001 0.13+0.01
0.610.02 0.75+0.10 0.42+0.03 0.54+0.03 0.83+0.03 0.59+0.02

0.02+0.01 0.0140.001 0.01+0.01 0.02+0.01 0.030.0004 0.01+0.003
341.16+22.04 259.55+24.98 203.62+27.02 351.08+69.61 321.83+3.51 185.04+9.74
3- 0.590.06 0.72+0.05 0.34+0.02 0.42+0.06 0.64+0.04 0.45+0.04
2- 5.77+£0.22 3.99+0.47 3.2540.50 6.72+0.36 3.83+0.20 3.83+0.05
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Table 3 Odor activity values (OAVs) determined for 28 compounds in Baiyunbian aged liquors
OAVs
(pg/L) Ref.
BYB3 BYB5 BYB9 BYBI2 BYBI5 BYB20
32551.60 [15] 10.81 8.75 20.05 20.80 26.92 47.17
16.51 [15] 21.80 104.78 505.75 457.90 1313.14 1821.93
19019.33 [15] ND 0.32 0.50 0.61 0.51 0.78
57.47 [15] 0.02 0.35 26.10 31.84 54.81 107.36
2- 70000 [16] 0.01 0.06 0.06 0.07 0.24 0.26
81.50 [15] 518.04 819.63 990.43 955.09 1323.93 1804.54
6.89 [15] 23.22 52.25 134.98 150.94 336.72 313.50
93.93 [15] 5.86 9.05 17.03 6.71 12.67 15.76
26.78 [15] 355.49 531.74 502.99 497.01 1148.99 860.72
2733.35 [15] 6.83 12.07 14.80 9.59 19.82 36.13
179190.83 [15] 0.39 0.43 0.71 0.36 0.81 1.11
55.33 [15] 8066.87 13324.96 10074.10 11689.50 10748.78 11869.87
80000 [14] 0.01 0.03 0.05 0.02 0.06 0.11
13153.17 [15] 0.29 0.21 0.28 0.36 0.51 0.44
8000 [17] 0.53 0.57 1.13 0.52 1.88 3.07
122.45 [15] 3.92 1.88 2.12 0.90 0.49 1.63
700 [16] 0.36 0.23 0.51 0.73 0.09 0.54
12.87 [15] 160.84 95.57 154.62 382.28 195.03 170.16
900.00 [16] 0.08 0.10 0.08 0.97 0.01 0.04
3150.61 [15] 0.03 0.01 0.01 0.05 0.03 0.01
1122.30 [15] 0.13 0.04 0.04 0.20 0.06 0.05
21 [12] 2.38 0.95 0.19 0.19 8.10 6.19
406.83 [15] 1.50 1.84 1.03 1.33 2.04 1.45
3500.00 [16] 0.01 0.003 0.003 0.01 0.01 0.003
2517.16 [15] 135.53 103.11 80.89 139.47 127.85 73.51
3- 125.21 [15] 4.71 5.75 2.72 3.35 5.11 3.59
2- 28922.73 [15] 0.20 0.14 0.11 0.23 0.13 0.13

: ““ND*” ez

; ““Ref.””
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