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Differences in Flavor Compounds among Sauce-Flavor Baijiu from Different Production Areas of
the Chishui River Basin

DUAN Pengtao', TU Rongkun™, JIANG Xiaofeng™, LI Xianfang', TU Feiyong’, LIU Guangqian™, ZHENG Lei**,
YANG Ping™’, SHEN Caihong™, LIU Xiaogang™*
(1. Sichuan Guoli Global Co. Ltd., Luzhou 646500, China; 2. Luzhou Laojiao Co. Ltd., Luzhou 646000, China;
3. National Engineering Research Center of Solid-State Brewing, Luzhou 646000, China;
4. Luzhou Pinchuang Technology Co. Ltd., Luzhou 646000, China)

Abstract: Flavor compounds in 13 sauce-flavor Baijiu samples from different production areas of the Chishui River Basin
were systematically investigated using multiple analytical techniques, including gas chromatography-mass spectrometry,
gas chromatography-flame ionization detection, high-performance liquid chromatography, liquid chromatography-tandem
mass spectrometry, and an automatic amino acid analyzer, combined with odor activity values (OAVs) and partial least
squares-discriminant analysis (PLS-DA). In total, 146 flavor compounds were identified across all samples, comprising
49 esters, 23 alcohols, 13 acids, 14 aldehydes, 12 ketones, 10 pyrazines, 8 compounds from other categories, and 17 amino
acids. Based on OAVs > 1, 63 key aroma-active flavor compounds were further screened. Using these 63 key aroma-active
compounds as classification variables, a discrimination model for sauce-flavor Baijiu from different production areas of the
Chishui River Basin was established, and the PLS-DA results showed a clear separation trend among samples from different
regions. Furthermore, 23 key differential flavor compounds were identified based on variable importance in projection
(VIP) > 1, revealing their distribution patterns in sauce-flavor Baijiu from different production areas. This study provides
methodological references and data support for quality evaluation and geographical origin traceability of sauce-flavor Baijiu.
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Fig.1  UpSet plot of flavor compounds in 13 sauce-flavor Baijiu samples from different production areas of the Chishui River Basin
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Fig.2  Contents (A) and proportions (B) of different classes of flavor
compounds in 13 sauce-flavor Baijiu samples from different production
areas of the Chishui River Basin
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Fig.3  Cluster heatmaps of 129 flavor compound (A) and 17 amino acid (B) contents in 13 sauce-flavor Baijiu samples from
different production areas of the Chishui River Basin
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Table1  OAVs of key flavor compounds in 13 sauce-flavor Baijiu samples from different production areas of the Chishui River Basin

wE ('fﬁ/) GL-1 GL2 GL3 GL4 RH-1 RH2 RH-3 RH4 RH-5 XS1 XS2 HC1 JS-1
LR s 32 6001 94 86 66 89 99 118 94 104 90 81 102 103 75
IR 2 19 0001 3 3 4 2 2 3 3 4 3 4 2 1 5
TR 5711 218 202 231 259 321 371 280 225 216 322 254 304 253
LI 4700 1 1 1 1 1 5 2 3 2 2 2 1 3
TR g2l 1202 1148 522 493 449 290 892 908 811 609 315 279 1139
2-HIETR OB 1811 222 177 276 390 229 228 179 157 123 232 178 232 173
TR 2.1 782 1553 1552 2235 3044 1980 2071 1470 1311 1115 1758 1655 1701 1559
LIRS IR TS 94141 17 23 13 14 14 20 18 19 15 14 8 27 11
IRIR 2.1 271 680 705 467 522 136 66 266 442 504 329 94 169 478
O 2.1 55041 1549 1519 1667 1552 577 492 639 1053 1179 1165 618 564 1312
LR 128 000" 11 11 15 14 14 16 12 13 11 11 16 12 8
KR T 407" 3 3 5 5 9 12 8 7 5 4 7 5 3
TR 21 10331 1 1 1 1 <1 1 <1 1 1 <1 1 2 1
2R WG 1120"" 47 67 45 61 54 53 108 45 47 53 61 65 42
A EERR B 4001 94 118 74 107 106 109 137 80 95 96 102 130 82
R 5 IRl 1 400" 11 15 9 10 3 1 4 8 7 7 5 3 9
g Ol 1 500" 2 3 <1 2 <1 <1 <1 1 <1 3 1 <1 <1
+IUEE 2.1 500" 44 60 35 52 58 60 70 42 53 46 47 73 38
¥ L 13141 978 1114 1404 1395 649 506 911 837 835 865 820 652 687
PR .16 13 2001 6 6 7 8 2 1 4 6 6 4 3 2 4
TR 17%1 351 408 154 136 219 173 385 268 261 165 215 189 326
(WA gwALE 18901 11 16 3 4 1 <1 1 7 5 3 3 2 6
3- RN LB 12514 80 106 88 104 90 155 115 78 101 64 62 96 85
TR 2. 315140 8 10 7 7 10 8 9 7 8 7 9 7 6
S 678" 29 25 4 6 3 1 5 11 12 6 11 2 19
R 12 8001 2 2 1 <1 <1 <1 <1 1 1 1 1 <1 2
+—mR 0 1 000" 4 6 4 4 <1 <1 <1 <1 <1 <1 <1 <1 <1
T T le 110"" 33 61 <1 <1 16 28 44 6 43 <1 34 17 80
FR i 2 1104" 80 76 75 87 80 83 87 82 75 78 88 68 96
2-THE 50 000" <1 <1 <1 <1 <1 1 1 <1 1 1 1 <1 2
] 54 000" 26 23 33 24 21 58 27 39 33 37 38 20 63
T HE 40 0001 4 4 5 5 4 4 5 4 4 4 4 5 4
T 2 730" 33 30 14 22 30 21 38 33 26 22 20 13 49
BT 179 000" 2 2 2 2 2 1 2 2 2 2 1 2 2
[wA 5370 3 2 4 5 <1 <1 1 2 2 3 1 <1 4
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2-FEE T 16 252 267 104 74 394 459 418 356 308 263 594 263 726
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ae-5 2N 1283 4 3 2 2 8 6 7 5 5 5 9 4 6
%% 15914 15 19 4 8 18 35 17 3 8 4 3 10 9
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Fig. 4  PLS-DA score plot (A), permutation test (B), and VIP values (C) of key flavor compounds in 13 sauce-flavor Baijiu samples from different
production areas of the Chishui River Basin
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