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Abstract: Liquid-liquid microextraction (LLME) combined with gas chromatography/mass spectrometry
(GC-MS) was used to analyze the base distillates produced from 5 different layers of Jiupei in the same
cellar of Gujinggongjiu (A, B, C, D, E), and 25 biologically active compounds reported were selected for
quantitative analysis. The recoveries of these compounds were between 82.22% and 105.83%, and the order
of their total contents in 5 base distillates was A> C> E> B> D, which might be related to the microbial
species of fermented grains in different layers and the fermentation degree of raw materials. Principal
component analysis was used to analyze the quantitative results of 25 kinds of biologically active
compounds. The results showed that the difference between base distillate A and other base distillates was
mainly reflected on the second principal component, and the compounds closely related to it mainly
included ethyl linoleate, guaiacol, ethyl linolenate, furfuryl acetate, furfuryl alcohol, and 3-methylthiopropanol.
Base distillates B, C, D, and E had certain similarities on the second principal component, while they
showed differences on the first principal component, and the compounds related it included 2-propanoylfuran,
5-methylfuranal, 2-acetyl-5-methylfuran, 2-ethylpyrazine, and dimethyl trisulfide.
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Table 1 Quantitative parameters of 25 compounds

®E CASE e gy OURCERRCAWBE g e e PR

/(ng/L)  /(ng/L) /(ng/L) 1%
1 3796-70-1  FHFM3LNEE 151 1.04 3.46 2~100  0.2227  -0.0001 0.9993  95.68
2 3658-80-8 T HIFE=R 126 0.75 251 10~600 23392 —-0.0193  0.9980  92.32
3 505-10-2 3- F i 5 A 106 36.91 123.06 150~3000 0.8763  -0.0178  0.9995 100.67
4 544-35-4 MR B 151 18.82 62.73  5000~50000 0.0602  —0.0042  0.9993 102.00
5 1191-41-9  WRM Z1g 261 10.17 33.90 100~3000 0.0734  —-0.0035 0.9933 105.86
6  90-05-1 A AR B 109 2.85 9.51 10~300  2.2294  -0.0074  0.9997 105.75
7 93-51-6 4-F L@ AR % 138 0.52 1.72 300~6000 1.9467  —0.0041 0.9991 103.73
8  108-95-2 S 94 0.25 0.83 15~1500 2.8075 —0.0031 1.0000  82.22
9  2785-89-9  4-ZIEMABIAE 137 0.28 0.92 300~6000 3.8055  —0.0441 0.9995 105.83
10 106-44-5 4-HIHIR 107 0.43 1.45 60~6000 2.8132  —0.0222  1.0000  98.27
11 123-07-9 4-Z K 107 0.27 0.90 20~1000 4.8452  —0.0315  0.9994 104.70
12 96-76-4 2,4- KT FEFE 191 0.40 1.33 20~2000  5.8531 0.1699 09974 113.66
13 121-33-5 LR 151 1.65 5.49 10~300 17615 0.0038  0.9999  88.02
14 123-32-0 2,5- H FE s 108 1.00 3.33 3~300 2.5388  —0.0022 0.9983  98.05
15 13925-00-3 2-ZFEmEHE 107 0.47 1.57 2~100  4.8594  —0.0022 0.9992 101.43
16 14667-55-1 =H3Emmg 122 0.49 1.64 10~200  3.1786  —0.0080 0.9999  93.19
17 13925-07-0  2-Z,3&-3,5-— H JEnfk 135 0.66 2.20 2~100  2.4312  —0.0006 0.9985 103.35
18 1124-11-4  2,3,5,6-PU F JERE 136 1.14 3.79 10~300  3.0454  —0.0070  0.9999  99.51
19 1192-62-7  2-Z.WBeFEw: N 95 0.72 2.40 20~400  3.5875  —0.0030 0.9999  98.66
20 623-17-6 LR 140 5.71 19.04 20~400  0.9547  -0.0027 0.9998  95.69
21 3194-15-8  2-TAMERKIR 95 9.52 19.03 20~400  6.0022  —0.0136  0.9999 102.91
22 620-02-0 5- Y ek g 110 8.00 26.66 30~600  2.1636  —0.0021 0.9998  98.74
23 1193-79-9  2-Z BE3E-5-H FE0k M 109 0.41 1.36 2~160  4.2932 0.0000 09988  99.93
24 614-99-3 BER 2Tk 95 0.57 1.90 2~160  3.8794  —0.0089 0.9999  93.57
25 98-00-0 BB 98 0.89 298 100~10000 0.7627  —0.0093 0.9998  99.16
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Fig. 2 Quantitative results of phenols in Gujinggongjiu

MR 28 A0 5 0 2 B3 e S 4 7 s I, AR A 0 Y
fRifhg AR AR, ST R AR, W0
DU el = R PR BAT — e P AL
T TARSERSE i 2 Rk T2 AR AR B i T i I
TOB K 8 FhLERAL A, Pk EAE 12.93~
432.66 pglkg ZIil, ASZIGTE 5 Al A 5
FhLERAL AW, FOT MR 25 5 an sl 3 s . o,
= IS RN DY H SRR AE 5 A BT R A
2- L FEME R IR R A, DU SEnb R 7E B iR
B 2 THAB (p < 0.05); = HIILMLEEF 2-2 5L
3,5- “HISLMIRTE B PR B B T HAE (p <
0.05 ),

140

120+

TR (ug/L)
I

N
S

20l %

P03 mEMRISTE I DT AR b A5 A

Fig. 3 Quantitative results of pyrazines in Gujinggongjiu
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Table 3 Characteristic values, contribution and cumulative
contribution of principal components

EWr EEROREN TR/ % R BT/ %
1 8.718 34.872 34.872
2 7.464 29.854 64.727
3 5.794 23.175 87.902
4 3.025 12.098 100.000
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