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Abstract: Red sour soup was used as the research object in the study. Sensory evaluation, electronic nose and gas

chromatography—ion mobility spectroscopy ( GC—IMS) were used to analyze the difference of flavor between serious, slight and

normal samples.The results showed that there were significant differences among the three kinds of red sour soup by sensory

evaluation, principal components and linear discriminant analysis of electronic nose,and urn odor was the main reason for the

differences. A total of 64 flavor components were detected and identified in three sour soups.The identified compounds include 9

components such as acids(6) ,alcohols(14) ,aldehydes(8) ,esters(19) ,ketones(8) , pyrazines(3) , monoterpenes(2) , ethers

(2),sulfides (2). Among them, the ion peak volume of butyric acid, valeric acid, 2 — methylpropionic acid, hexanal and

benzaldehyde were 20515.80,1860.73,2413.18,6274.68 and 668.61 respectively in the urn odor sample ( Y1), which were

significantly different from the other two soup samples ( Y2 and Y3) and which might be the cause of the flavor difference

between the urn odor sample and other sour soup samples.
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Table 1  Sensor type and performance description of electronic nose system
M5 e R4 PR S ZERES PERES A
1 WicC Aromatic R W S
2 W5S Broadrange REER S RAEWIR R
3 W3C Aromatic FEMr R, A2k
4 W6S Hydrogen F RSP N
5 W5C Arom-aliph SRR I B LY
6 WIS Broad—methane Xof F 2 R A
7 W1iwW Sulphur-organic XA R
8 w2s Broad-chlor X T TR A
9 wW2w Sulph-chlor T, 3T A PRI R A
10 W3S Methane—aliph XA e I 2
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Table 2 Sensory evaluation results of different red sour soup
FE i iRk BROR SR FERIR O BABR)
Y1 5.75 £2.05 4.75 +1.49 6.25 +1.49 7.50 +1.41
Y2 7.13 £0.99 6.00 £1.51 6.88 +1.46 5.13 £2.47
Y3 7.88 £1.25 7.50 +£1.20 7.00 £1.07 225 +1.98
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( Principal Component Analysis, PCA) | ¢4 H) 51 43 47
( Linear Discriminant Analysis, LDA ) F1 4% faf 43~ 7
( Loading Analysis, LOA) .
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Table 3  Information table of flavor components in different red acid soup samples
. Dt
count compound Formula My RI Rt sec] [RIP rel] Y1 Y2 Y3

[i/eS
1 /2 ( Hexanoic acid) CgH20, 116.2 1834.2 2887.061 1.2865 719.75 +89.79b 783.21 £5.41b 4958.92 +209.762
2 X ( pentanoic acid) CsHjp0, 102.1 1742.7 2122.969 12212 1860.73 +75.082 1107.82 +232.13b 975.01 +51.96
3 T ( Butanoic acid, M) CqHgOy 881 16842 1744528 1171 1076041 +601.902  10212.48 +672.162  8389.71 +309.78b
4 T'i#2 ( Butanoic acid,D) C4Hg0, 88.1 1683.6 1740.923 1.3837 9755.39 +2508.818  7949.73 £1903.922  4621.38 +441.04b
5 AR ( propionic acid, M) C3HgO, 74.1 1575.6 1211.105 1.109 4790.29 +0.22b 5144.93 £32.362 4386.61 +68.03¢
6 TN ( propionic acid,D) C3Hg0, 74.1 1574.7 1207.501 1.2664 6122.30 +£416.222 6204.85 +383.482 5155.54 +234.72b
7 LR (acetic acid) CoHyu0, 60.1 1486.4 897.539 1.1593 7053.24 £55.132 6781.42 £211.052 6732.85 +485.782
8 2— HI FE N R (2 Methylpropanoic acid, M) C4Hg0, 88.1 1607.7 1349.248 1.1561 2053.45 £ 116.512 1389.70 +180.00P 1278.51 +22.68b
9 2- LR (2—Methylpropanoic acid,D) C4HgO, 88.1 1607.7 1349.248 1.3718 359.73 +32.632 202.08 +59.79b 122.74 £4.90¢
1 F 4 ( Linalool ) CloHig0 1543 15794  1226.995 12176 248590 £98.36b 166095 £75.63¢ 363930 + 121.994
2 2— % (2-octanol ) CgH; g0 130.2 14453 781.965 1.8466 789.10 +26.10b 1160.49 +97.762 627.03 £56.22¢
3 1- C B ( 1- Hexanol , M) CeHsO 1022 13721 611.832 13271 541.07 £1.95¢ 679.98 + 12388 608.40 + 10.07P
4 1- L (1-Hexanol ,D) CeHp40 102.2 1372.1 611.832 1.6445 501.89 +20.65¢ 1072.60 +56.672 803.54 +8.46P
5 (E)=3- O 4 ( (E) -3-hexenol ) CeH1p0 1002 13385  548.057 1.5438 290.69 = 5.10b 80.71 £8.25¢ 465.53 £ 16,098
6 1-JXE( 1-Pentanol ) CsHjr0 88.1 1267.4 438.171 1.5142 29297 £2.11¢ 586.30 +10.152 405.69 +0.75b
7 3— I 5E—1- T (3 Methyl-1-butanol ) CsHpr0 88.1 1222.7 383.467 1.5091 910.11 +13.69¢ 1845.04 £26.792 1276.19 +34.55b
8 2- L% ( 2— Hexanol ) CeHp40 102.2 1174 333.921 1.5764 104.42 +4.82a 42.37 £3.99b 36.63 +2.37b
9 Z 1% ( Ethanol ) CyHgO 46.1 943.1 194.709 1.1446 2105.71 +47.93a 2050.36 £53.91a 2070.10 +86.992
10 (2) =75 fi-3- KM ( (Z) —Hex—3—enol ) CeHip0 1002 14005  672.648 15003 154.60 + 11.32¢ 123031 £7.66% 556.48 +85.51P
11 1- T (1-Butanol ) C4Hjo0 74.1 1158.6 320.162 1.3861 268.90 +3.84¢ 761.42 +12.482 438.16 +2.32b
12 2- FP 5E—1- A [ (2— Methyl—1-propanol ) CyqH100O 74.1 1104 277.638 1.3662 480.34 +13.20¢ 1033.63 £5.582 720.83 +0.70b
13 2- % (2 pentanol ) CsH;pO 881 11201 289.235 1.4185 13233 +4.83¢ 491,66 +0.24a 44945 +11.47b
14 1- P ( 1-Propanol ) C3HgO 60.1 1050 243.69 1.2705 43533 +4.82a 511.51 £4.562 488.61 +18.762
15 2- T (2-Butanol ) C4Hjp0 74.1 1033.8 234.86 1.3315 1964.33 +2.33b 2162.87 £1.182 2169.56 +6.812

=S
1 FRERE (Citral) CioH10 1522 18086  2649.183 1.1995 143313 £27.57¢ 174202 £53.74b  2016.64 £97.622
2 2K HIi% ( Benzaldehyde , M) C7HgO 106.1 1518 998.137 1.1495 2674.09 +12.28a 1261.81 +66.93¢ 1492.67 +7.82b
3 2 H§% ( Benzaldehyde , D) C7HgO 106.1 15194 1002.761 1.4669 3600.59 +40.452 183.33 £17.07¢ 297.30 +12.89b
4 HEEE (Furfural ) C5Hu0, 96.1 1478.8 875.089 1.3326 530.53 £21.302 100.88 + 14.70b 127.97 +4.71b
5 JEfEE (Heptanal ) C7H140 114.2 1133.7 299.618 1.689 3498.50 +39.922 2032.55 +62.00b 1617.76 +25.33¢
6 L (Hexanal ) CeHi20 100.2 1098.3 273.722 1.5601 668.61 +7.642 487.15 +12.92b 264.10 +7.85¢
7 T % (Butanal ) C4HgO 72.1 911.6 183.815 1.2878 980.39 +2.54a 1080.75 +7.332 1129.82 +6.412
8 A% ( Propanal ) C3HgO 58.1 784.3 151.389 1.1434 1505.58 +5.602 1501.55 +24.582 1569.94 +3.462

LS
1 SERA 2,85 ( Fthyl octanoate) CioHa02 1723 14257 732.029 14725 453.12 £17.672 57254 = 15.462 156.24 +10.05¢
2 FLZ 2. ( Ethyl lactate) CsHyo03 1181 1361.1 580.984 1.5363 5639.15 +17.31b 5196.85 + 186.03¢ 6483.12 +58.48a
3 BilR 2,15 ethyl heptanoate) CoH1g0y 1582  1330.5  533.989 19168 728500 £32.924  5736.58 +63.40b 294490 + 108.85¢
4 LR (hexyl acetate) CgHj60, 1442 12753 448.938 1.9351 401.31 +2.55a 299.61 +6.75b 150.62 +9.78¢
5 CLR £ 1§ ( Ethyl hexanoate ) CgH1602 1442 12484 413.775 1.7988 4562.17 £43.14¢ 7275.94 £37.252 6051.40 +21.49b
6 0 1§ ( Methyl hexanoate) CH140, 1302 12008 360014 1.678 582.99 + 13.55b 70477 + 10.552 259.57 £ 11.12¢
7 Z. BRIV  penty] acetate) CHi40, 1302 11666 327.195 17828 28071 £0.554 54.51 £3.05¢ 80.89 +0.54b
8 %R 2,14 (ethyl pentanoate) CoH140, 1302 11491 312061 1.6765 160149 £2053¢ 230896 £50.082  2006.01 +2.40b
9 LR THE (butyl acetate) CeH120, 116.2 1083.9 264.121 1.6222 1206.65 +45.912 703.92 +223.92b 707.43 +20.67b
10 T 2. B3 ( Ethyl butanoate) CeHp0y 1162 10448 240814 1.5659 1299.08 £16552  1084.26 +5.552 892.39 +45.03b
11 2- B 3L TR H i ( methyl 2—methylbutanoate ) CgH120, 116.2 1023.7 229.668 1.5459 573.05 £1.672 392.95 +6.75b 397.89 +25.74b
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Dt § ,
count compound Formula My RI Rt[ sec] [RIP rel] Y1 Y2 Y3
12 25t T (Isobutyl acetate) CeHjp02 1162 10232 229415 1.6128 254.15 £3.36¢ 526.75 +10.62b 625.30 + 15558
13 3- BT % 215 ( Ethyl 3—methylbutanoate ) C7H 140, 1302 10759 259.054 1.6562 208.50 +8.002 104.85 +0.26> 245.80 +0.382
14 TR (propyl acetate) CsHijp02 1021 9866 212.188 1.4779 2655.79 +9.332 2159.21 +12.99¢ 2399.38 +6.82b
15 TR 21 (ethyl propanoate ) CsHyg0y 1021 967.4 204.082 1452 224896 +10.58P  3056.31 +13.862 2368.17 +8.12b
16 2R Z. T ( Ethyl acetate) C4HgO, 88.1 8913 177.482 1.3359 3221.94 +0.092 1345.22 £0.20b 3139.98 +8.102
17 LRSI (1soamyl acetate) C7H140, 1302 11352 300.833 1.7481 681.05 £4.92¢ 955.54 +69.64b 126747 +4.612
18 IR T 1 (sec—butyl acetate) CeHip0, 1162 9974 217.004 1.5939 1219.30 +6.44¢ 4168.14 +4.042 2227.53 +0.43b
19 i 2,16 ( Ethyl formate ) C3Hg0, 74.1 834.5 162.259 1.1888 3040.30 £0.47b 215921 +24.08¢  4186.56 +32.362
[(iES
1 2— 3 (2- Octanone ) CgHj 60 1282 12995 483933 13317 135.95 £0.42b 845.04 +36.882 924.38 +21.858
2 IR ( Cyclohexanone) CeHjp0 98.1 1315 508.179 11614 81.37 +10.13a 73.86 £22.472 75.17 +11.20a
3 3- 3l (3-Octanone ) CgHj60 1282 1296 478.678 1.7099 703.87 + 14.158 34.34 +2.55b 43.66 £2.71b
4 2 J#fii (2- Heptanone ) C7H140 1142 1194.1 353.249 1.6279 109.13 +2.012 26.63 +1.11¢ 83.46 +4.38b
5 L 4%~2~ i ( Hexan-2-one) CeH 20 1002 10815  262.601 1.5025 222,67 +10.858 94.20 +38.17b 180.12 +7.382
6 4— H1 -2 % (4- Methyl-2- pentanone ) CeH120 1002 10125  224.095 1.4767 1488.54 +5.182 808.26 + 14.79b 812.72 +7.90b
7 2- T'fifi| (2~ Butanone) C4HgO 721 9108 183.562 1.2455 299.64 +6.59P 894.07 +15.062 795.48 £9.902
count compound Formula MW RI Rt sec] D[ RIP rel ] Y1 Y2 Y3
8 A ( Acetone) C3HgO 581 8113 156.963 11153 1539.54 +5.954 904.79 +6.44¢ 1131.93 +7.21b
LIRSS
1 3-2.3:-2,5- UL (3-ethyl-2,5-dimethylpyrazine)  CgHppNo 1362 14433 776.601 1.6664 455249 +0.492 1288.67 +266.67¢  2307.75 +146.01b
2 2- 2. 3k-6- LML (2—e thyl-6-methylpyrazine) C7HpoNy 1222 13492 567.487 11771 3012.85 +3.672 1867.52 £2.74b 1306.04 +24.48¢
3 2,5- I SENLIZE (2,5~ Dimethylpyrazine ) CgHgNy 108.1 12955 477.94 1.5065 224.60 +8.642 33.22 £0.05¢ 4427 +1.49b
GRS
1 a-JEH (alpha—Pinene) CioHie 1362 10634  251.454 1.6691 255.93 +3.33b 148.59 +0.82¢ 348.13 +17.38a
2 FPH0 ( Limonene ) CioHie 1362 11736 333516 1217 196.06 +4.05b 48.84 +2.26° 277.94 +10.663
1 I BB ( cis—rose oxide) CioHig0 1543 13455 560.645 1.8032 466.46 +6.34b 570.03 +4.562 280.53 = 14.93¢
2 1,8-Fig- 2 (1,8~ cineole) CioHig0 1543 12133 373.093 1.7238 622.54 +4.90b 50.21 £0.90¢ 772.71 £26.012
A%

1 T AR (diallyl disulfide, D) CeHjpS2 1463 14789 875258 1.635 224.48 +5.42b 130.61 +6.45¢ 1738.11 £78.522
2 TR AR (diallyl disulfide, M) CeH10S2 1463 1477.1 870.184 1.1985 50.65 +6.03b 51.42 +2.04b 1127.42 +131.18a
3 WP SEREE ( Diallyl sulfide) CeHjoS 1142 11642 325.09 11212 26.52 +3.39¢ 60.80 +4.67b 403.53 +34.372
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