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Analysis of Volatile Flavor Compoundsin Corn under Different
Treatmentsby GC-MSand GC-IMS
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Abstract: Corn was used as the research material, based on gas chromatography ion mobility spectroscopy
(Gc-IMS) and gas chromatography-mass spectrometry (GC-MS), the odor fingerprints of corn were analyzed
under 9 different treatments, including frying, steaming, boiling, quick freezing, precooling, freeze-drying,
bleaching and dyeing, washing, and so on. The results showed that there were n-hexanal, 1-octen-3-ol,

octanol, 2-pentylthiazole and other compounds in corn under all different treatment methods. The kinds of
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volatile organic compounds were the same, but the contents were different.

Key words: corn; gas phase ion mobility spectrometry; flavor; GC-MS; OAV
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1 YM X 8 K
2 QX-YM THUEEK
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5 ZE-YM ZKEK (15 min)
6 ZU-YM ZEK (15 min)
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Fig.1 Two dimensional spectrum of volatile compoundsin corn samples with different treatment methods (top view)
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Fig.2 Gallery plot fingerprint of corn sampleswith different treatment methods
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Table2 Peak area of volatile compounds of corn under 9 different treating methodsvia GC-IMS

TR i B 0 T AR

75 AL k2

YM SD-YM QX-YM PT-YM YL-YM ZE-YM ZU-YM C-YM DG-YM
1 T 148.20 242.33 158.20 188.92 159.13 198.84  211.19  252.47 78.54
2 2K 55.13 123.00 70.43 128.47 133.00 165.05 133.45 156.23 57.86
3 1= 4 -3 - 122.13 138.63 157.04 154.20 109.89 82.55 61.23 106.93 86.40
4 J-2-PETEE 165.72 219.94 213.99 162.80 175.10 159.39 98.39 137.06 95.41
5 BEEE 13.72 36.70 13.99 14.52 13.11 20.72 23.83 14.31 31.87
6 2-BE 104.68 140.39 103.58 97.19 102.20 160.02 142.26 51.34 177.56
7 R-2-CEEE 91.51 108.08 118.99 141.56 145.04 179.59 175.74 75.38 53.54
8 1ECU 795.78 902.33 987.90 860.63 769.48  1381.69 1269.50  288.37 846.06
9 ks 39.89 44.77 37.77 26.80 28.09 48.61 52.09 29.79 64.25
10  ZFBRZTR 3316.59 223481 282593 2059.39 1959.09 949.35 564.78 1301.99 2586.37
1 2-TH 162.74 157.99 173.06 146.86 142.23 141.20 159.62  291.03 324.19
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&gxR2
I LA o KA i A e T AR
YM SD-YM QX-YM PT-YM YL-YM ZE-YM ZU-YM C-YM DG-YM
12 2-NEE 140.88 185.54 157.14 175.78 173.87 187.60 201.02  214.40 116.45
13 Sk 33.43 29.30 52.71 37.07 39.29 103.97 123.47 59.64 72.68
14 3-F5E-2-THR 703.61 728.25 821.38 736.12 601.13 695.72  277.92 2501.31 1457.64
15 3-HE-2-TE 105.98 128.35 131.55 123.02 114.94 120.20 72.12 347.27 174.24
16 RHE 70.48 107.68 53.27 43.59 51.64 77.52 74.66 87.62 255.03
17 fEEE 81.18 62.47 78.69 64.29 53.68 56.16 34.74 125.67 148.58
18 JX-2- e 61.18 66.12 61.70 50.83 52.51 63.05 37.45 38.58 11.54
19 R,R-2,4-BF U 93.60 153.64 96.23 107.34 96.73 112.21 100.62 44.19 22.87
20 IFFREE 34.76 54.23 38.38 4491 46.11 68.77 67.31 42.77 39.49
21 y-TWEE 80.65 86.98 75.01 71.82 65.62 65.66 64.68 196.74 58.83
22 2-FELmEER 143.23 132.74 129.85 121.03 113.51 102.36 87.35 258.66 57.44
23 ECE 346.02 397.88 360.99  412.15 434.13 544.68 637.82 292.05 300.38
24 LIRTHR 128.98 176.36 128.36 91.30 101.30 34.37 24.53 2.04 33.09
25 1-JREE 77.19 102.87 79.15 98.10 104.65 82.43 77.32 27.49 21.54
26 BECGE)BREE 14.70 28.51 17.34 16.04 11.39 23.60 20.15 338.16 19.37
27 2-ZHE-3,5- T HI kR 124.75 297.68 299.84  278.73 145.87 137.53 114.60 197.34 139.37
#*3 GC-MSHMBRARLEAFRNTHEREIENKNRENEE GEX AIRY 2-FERKED
Table3 GC-MSanalysisshowstherelative content of main flavor compounds (relative internal standard
2-octanol concentration) in different treatment methods %
F5 ey /P YM DG-YM C-YM PT-YM QX-YM SD-YM YL-YM ZE-YM ZU-YM
1 FOm 8.30 - 14.44 6.61 5.80 426 1239  17.51  14.08
2 PR - - - - - - - 1.47 -
3 REE - 50.12 24.41 - - - - 6.92 -
A 3 - - 8.83 1.29 0.96 1.57 2.33 1.66
5 R-2-EEE 3.48 - 3.19 2.12 2.12 1.22 3.29 4.60 -
6 T 16.63 7601 3731 17.53 19.14 11.19 25.09 43.05 35.61
7 RA-2-TRE 2.99 - - 1.61 - - 2.34 5.13 2.08
8 Jeal-2-BIdmiE - - - - - - - 1.19 0.49
9 2,48 TR - - - - - — - 11.68 -
10 287 434  13.36  10.40 6.69 17.43 6.34 3.69 1147 9.14
11 R J-2,4-T s - - - - - - - 0.83 -
12 FBAEEE - - - - - - - 5.00 -
13 R 15.18 - 7.64 7.53  10.18 6.50  10.47 - 6.79
14 1-F45-3-F 13.11 2222 - 424 4.97 434 6.57 2.62 3.20
15 MK - - 0.41 - - 1.08 0.51 0.17
16 3-2F45-2-F 2.34 - - - - 1.28 - - -
17 2-Ff 4.14 - - 2.00 - 1.96 2.86 1.66 1.21
18 HIHE=E JL TR 0.40 - - 0.29 - - 0.32 0.25
19 alpha-4 %[ - - 0.21 — 0.40 0.37
20 BETA-—& %% 2 0.27 - - 0.37 0.17 - 0.40 0.31 0.27
21 2,3-7F-3,5 "R H-6-H He-4(H)-NH IR -4-i - - 33.73 - - - - - -
22 4-(2,6,6- = H -2 IR M- 1-3%)-3- T M -2- il 0.36 - 0.42 0.28 0.16 - - 0.27
23 6,10- - H %59+ — XU -2- il 2.34 - 1.84 0.84 0.67 0.65 - 1.60 0.90
24 RLTRT R 0.73 - - 0.92 1.31 0.88 0.82 0.97 0.39
25 AHMRZFE - - 1.01 - 0.45 - - - 0.45
26 IR HER T SF TR 2.12 - 0.93 - 0.34 0.88 3.91 2.12 1.63
27 14-H A H iR T R - - 1.16 0.62 - 0.12 - - 0.41
28 ABETHER TR - 0.66 2.75 2.80 0.96 — 4.89 3.66 2.41
29 FEHER T R - - - - 0.26 - 1.42 0.60
30 AFAHIR OB 1.89 0.19 1.17 2.04 1.13 0.84 2.97 2.63 2.70
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e AW 2R YM DG-YM C-YM PT-YM QX-YM SD-YM YL-YM ZE-YM ZU-YM
31 2,6-AUT X 3.61 - 0.39 0.41 2.90 0.61 0.50 0.80 -
32 A-LMmFEAAIKE - 3.59 2951 - - - - - 0.69
33 4-CFE-2-HAE IR B 2.70 - - 1.54 1.24 1.74 - 6.81 3.63
34—k 5.94 18.84 11.22 997 11.15 8.34 9.09 - 6.07
35 Tk 0.96 41.43 1.51 0.90 0.76 1.29 - 0.64
36 ke 0.71 - 1.40 0.79 0.83 0.71 0.66 - 0.76
37 (DR - 68.36 - - - - - - -
38 IETSkE 1.55 - 0.59 1.00 0.72 0.77 - - 1.56
39 bk - - 0.29 0.73 0.41 0.28 - - 0.84
40 2,5- T HI SRR - - 63.80 - - - - - -
41 2-ZF-6-F Hentk ik - - 10.95 - - - - - -
42 2-HI3E-6-Z M Skt e - - 21.81 - - - - - -
43 3-23E-2 5-HI Hnk - 19.88 127.66 - - - - - -
44 2-Z BRI - - 19.26 - - - - - -
45 2-JR Ak 19.32 - 33.43 1097 9.68 11.75 14.04 11.15 10.04
46 [ ZHIZR 7.76 - 0.77 - 0.94 - - -
47 WECRENS 10.40 - - - 21.82  19.75 - - 9.80
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Fig.3 Venn diagram of flavor of GC-M S and gc-ims under different treatment methods
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F4 GC-MSHMT 9HARELEAFKXEENR OAV EX T 3 BRI R
Table4 Flavor compounds with OAV value greater than 3 detected by GC-M S

Rt e RS MEEKR  HTEXR O PEKR O BERIK O HEEKR HAEKR BREXR  EEX HEK
IEC R 368.75 641.59 293.9 257.72 189.15 550.55 778.1 625.93
PR 98.33
A 31.32 15.25 4.32
KB 441.47 64.48 47.76 78.37 116.42 82.81
S -2-2F s 232.08 212.98 141.33 141.14 81.21 219.51 306.94
T/ 83.13 380.02 186.53 87.66 95.71 55.94 125.43 215.26 178.05
fak-2-T 7 465.89 4020.67 5859.61 12827.82  5204.53
Je-2,4-%8 I 11 676.23
PRk 8687.72 26715.94 20795.02 1338272 34856.69 12679.16 7389.13 22935.62 18287.79
2, -2,4-T- s 3307.21
Vol 30.36 15.27 15.06 20.36 12.99 20.94 13.58
1345 -3 2621.89 443.58 847.17 993.37 868.95  1314.36 640.64
FAIA fiki 164.12 432.76 203.64 66.49
3-2F4fi-2-T 69 913.92 38220.16
2,5-Z F Sk 7088.78
2-JR K I 643.9 1114.44 365.83 322.65 391.5 467.84 371.8 334.52

FH TR Il X 508 4 S 0 IR 3 SRR YO L g
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AN R RIS EOR I R R FY T, W E5ARIF
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Table5 Relative contents of seven aroma descriptors of nine M aize Species

H /4 3R 1) YM DG-YM C-YM PT-YM QX-YM SD-YM YL-YM ZE-YM ZU-YM
HHE 26.46 0.00 25.26 17.87 7.92 11.96 28.49 41.22 23.45
A 21.24 89.36 58.67 24.22 48.70 20.89 30.74 62.21 46.86
B T A 15.45 22.22 0.00 4.24 4.97 5.62 6.57 0.00 3.20
SRR 19.32 0.00 1.51 10.97 4.97 11.75 2.97 11.15 10.04
AR 0.00 50.12 24.41 0.00 0.00 0.00 0.00 0.00 0.00
U SR L 5L 0.00 0.00 1.17 0.00 0.00 0.00 0.00 0.00 0.00
FEHTH 0.00 0.00 0.00 0.00 0.28 0.26 15.11 0.51 0.17
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Fig.4 Aroma profile of 9 corn samples
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