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Abstract: In this study, the gas chromatography-ion mobility spectrometry (GC-IMS) was employed to
collect the fingerprint information of volatile organic compounds (VOCs) of fragrance-scented
particleboards added with the Chinese herbal medicine. The detailed information, i.e., the fragrance
fingerprint, the difference and degree of differentiation of the fragrance-scented particleboards, and the
control group were evaluated by the principal component analysis and the nearest-neighbor analysis.
There are 37 kinds of VOCs identified by GC-IMS in fragrance-scented particleboards, among which

aldehydes, alkenes, ketones, and esters are the main VOCs. Linalool, caryophyllene oxide, and camphor
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are the characteristic VOCs in the fragrance-scented particleboards. The fingerprint information, the

principal component analysis, and the nearest-neighbor analysis diagrams can distinguish the difference

of VOCs between the control group and fragrance-scented particleboards. The results show that GC-IMS

provides theoretical basis and data supporting the rapid identification of scented particleboards with the

Chinese herbal medicine.
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Fig.1 Gas chromatography-ion mobility spectrometry
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(GC-IMS) diagrams of the control group, the Chinese
herbal medicine, and the fragrance-scented particleboard
in three-dimension and two-dimension
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Tab.1 Volatile organic compounds in the control group, the Chinese herbal medicine and fragrance-scented particleboard

i 5 B (U AR AR /(au.)

Sl ) ez @ . N . .
IS ES s CASEF'5 ol REREC RENES TR [/ms ey e Py
1 2-HIEE T 96-17-3 CH,,0 647.1 155.473 1.398 1031.19 2813.61 1159.96
2 M 110-62-3 CH,,0 693.8 177.535 1.190 728.29 1586.35 1383.66
3 1%EE D 110-62-3 CH, 0 694.2 177.817 1.243 207.83 1128.84 1272.49
4 CEM 66-25-1 CH,,0 794.7 259.896 1.257 1466.12 1618.51 1322.13
5 cfiED 66-25-1 CH,,0 7924 257.439 1.561 4493.77 1 986.64 6198.19
6 2-CUM e 505-57-7 CH,0 848.2 318.045 1.180 73.31 134.06 122.73
7 2-fiEM 98-01-1 CH,0, 859.5 330.330 1.083 1602.45 388.10 1626.71
8 2-HERED 98-01-1 CH,0, 857.3 327.873 1.330 315.13 153.98 250.33
9 BEEM 111-71-7 C,H,,0 901.9 382.746 1.340 838.97 633.97 127291
10 EEk B D 111-71-7 CH,0 900.7 380.699 1.690 223.35 159.87 682.16
11 e 2-PHREM 18829-55-5 C,H,,0 957.9 480.891 1.255 238.44 110.85 453.37
12 R2-PHREED  18829-55-5 C,H,,0 957.3 479.856 1.664 - - 68.03
13 S a-2- 2 A 2548-87-0 CH,,0 1067.9 691.353 1.331 177.03 113.19 239.52
14 SR2-HEM 1576-87-0 CH,0 758.1 228.029 1.109 - 291.48 -
15 RR-2-RIEEED  1576-87-0 CH,0 757.1 227.256 1.366 - 197.74 -
16 IEEEM 124-19-6 C,H,0 1105.4 766.352 1.477 1783.38 656.88 2044.57
17 IETED 124-19-6 C,H,0 1104.9 765.360 1.940 249.03 923.43 303.13
18 TH#EM 123-72-8 C,H,0 574.1 123.886 1.114 - 474.48 -
19 THRED 123-72-8 C,H0 575.7 124.559 1.286 - 267.05 -
20 1- T8 71-36-3 CH,0 650.0 156.716 1.380 - - 924.40
21 1-%EE M 71-41-0 CH,,0 772.6 239.421 1.256 429.52 297.13 543.86
22 1-/%E D 71-41-0 CH,,0 770.5 237.783 1.509 78.22 3.050.00 153.93
23 2-2.5-1-CM 104-76-7 CH,,0 1013.0 581.481 1.410 831.60 614.34 1 467.42
24 - 2-2.3:-1-C D 104-76-7 CH,0 10113 578.198 1.816 146.54 85.70 380.94
25 2HETE 137-32-6 CH,,0 745.9 218.445 1.231 - 213.55 -
26 77 R 78-70-6 C,HO 11065 768.578 1218 - 10 746.21 453.31
27 1- 3 -3-1% 616-25-1 CH,0 697.5 180.403 0.948 - 681.26 -
28 2-CUff-1-BE M 2305-21-7 CH,,0 855.5 325.925 1.184 - 890.06 -
29 2-CUf-1-B2 D 2305-21-7 CH,,0 854.8 325.254 1.525 - 415.94 -
30 2- PR 67-64-1 C,H,0 5279 103.877 1.122 2229.20 4853.97 5161.60
31 4-FEE-2- [ M 108-10-1 CH,,0 730.9 206.668 1.176 433.80 312.03 1175.01
32 4-H13E-2- 15 D 108-10-1 CH,,0 7303 206.183 1.477 274.84 196.08 1733.84
33 Wik 2-PE 110-43-0 CH,0 894.5 369.808 1.263 371.89 82.92 510.47
34 SRR 78-59-1 C,H,,0 11214 798.397 1.258 152.00 1777.66 333.53
35 X L 122-00-9 C,H,,0 11729 901.336 1.219 1107.60 22015.60 1927.77
36 1-8%)7-3-Hd 1629-58-9 CH,0 687.0 172.712 1.082 - 73.91 -
37 a-JRIHM 80-56-8 CoH, 931.2 434.154 1.217 4441.15 5547.97 4618.15
38 o-JiRNE D 80-56-8 CHy 929.4 430.949 1.299 2320.48 1166.56 2136.72
39 o3RS Tri 80-56-8 CHy 929.8 431.750 1.666 5567.12 2094.25 534121
40 JEHRE o-TRN Tet 80-56-8 CH, 929.9 430.148 1.722 1706.22 829.62 1757.90
41 BRI M 127-91-3 CHy 9734 508.047 1.216 1303.19 5379.95 3474.65
42 S-IRIED 127-91-3 CHy 975.0 510.956 1.297 461.17 905.06 1028.33
43 PR Tri 127-91-3 CH,q 973.4 508.047 1.636 - 1457.24 923.29
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44 S-TRN et 127-91-3 C,Hy 973.8 508.774 1.724 - 917.27 423.61
45 p-HEERM 123-35-3 C,Hy 994.1 544.414 1.214 597.81 262.14 515.93
46 B-AKEMD 123-35-3 CH, 993.7 543.687 1.289 123.95 29.50 116.63
47 a-KFFIEM 99-83-2 CH, 1007.7 570.867 1.214 2169.51 375.54 2227.24
48 o-7KFFIED 99-83-2 CoH,q 1006.9 569.316 1.677 5648.92 426.36 4859.89
49 BIGEM 79-92-5 CH, 950.9 468.610 1.219 1332.22 7 845.70 2 147.54
50 B D 79-92-5 CH, 950.1 467.197 1.728 - 114.29 -

51 a-FA TR M 99-86-5 C,H, 10214 598.363 1.213 442191 5487.69 5544.81
52 o-FA M D 99-86-5 C,H, 1021.6 598.832 1.715 126.74 36.58 171.96
53 SR I 596-62-9 C,H, 1086.5 728.584 1217 493.00 9826.10 754.65
54 LR LT 141-78-6 C,H,0, 603.8 136.710 1.097 205.86 108.72 165.96
55 LI THEEM 123-86-4 CH,,0, 804.9 270.953 1.239 210.51 243.27 230.11
56 LB THED 123-86-4 CH,,0, 803.3 269.315 1.618 115.73 22.83 106.32
57 Mk CLR e 106-70-7 C,H,,0, 907.3 392.357 1.288 83.69 28.63 79.13
58 o- LI Y 823-22-3 CH,0, 10892 733.889 1.163 88.25 107.16 127.01
59 TR 123-25-1 CH,0, 12066 968.694 1.296 317.36 1 048.87 536.31
60 R A T 105-86-2 C,H,0, 13316  1218.730 1222 - 1697.94 -

61 A 1139-30-6 C,H,,0 15485  1652.408 1.440 - 14729.78 1521.09
62 1, 4-—HAHM 123-91-1 C,H,0, 689.5 174.109 1.116 4343.98 905.63 1360.73
63 1,4-—5FNHD 123-91-1 C,H,0, 687.4 172.889 1.321 8351.29 1229.57 2068.94
64 2, 5- - FIFERKIR 625-86-5 CH,0 712.7 192.345 1.033 310.06 347.97 392.59
65 2- IR I 3777-69-3 C,H,,0 995.3 546.533 1.252 152.04 62.82 324.58
66 2- L THEIRIE 1192-62-7 CH,0, 900.2 379.892 1.118 - 11115 -

67 4-FEHEFEM 99-87-6 CH, 1039.8 635.130 1.297 13 502.56 9322.08 11358.10
68 Jifth  4-RPHEHKD 99-87-6 CH, 1038.7 632.920 1.724 18 633.65 26 691.44 11 638.22
69 L 64-19-7 C,H,0, 584.3 128.290 1.053 480.46 624.89 589.22
70 1EXR 109-52-4 CH,,0, 909.8 396.641 1.228 - 324.87 -

71 d-F M 464-49-3 C,HO 11356 826.825 1.344 - 9778.52 4339.89
72 d-Fifi D 464-49-3 C,HO 11346 824.843 1.849 - 13 039.78 883.44
73 FAA 77-53-2 CH,O0 16250  1805.540 1.440 - 16 999.67 -

74 HE T & 93-15-2 C,H,0, 13892 1333919 1.440 - 2238.62 -

75 R i 75-18-3 C,HS 562.7 118.933 0.968 - 498.99 -

s MR AR D 308 2RI Tri 378 = 2R 1K Tet 27 0 R Ak

@ CAS 35, AI{L24 7 & 545 (Chemical Abstracts Service Registry Number) .
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Fig.2 Fingerprints of volatile organic compounds in the control group, the Chinese herbal medicine, and the fragrance-

scented particleboard
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Fig. 3 Volatile organic compounds principal component
analysis (a) and the nearest-neighbor analysis (b) of the
control group, the Chinese herbal medicine, and the
fragrance-scented particleboard
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Tab.2 Euclidean distance between samples corresponding to the nearest-neighbor analysis

APEESRERE RO W E R 2 LA 3 1 22 3 B BEAEMR 2 BEEW3
AR 1 0 57 555 896 910 33360218 32930 621 34156 273 12577 221 9 602 660 11 535 084
WA 2 57555 0 770 130 33 469 465 33022491 34207 101 12 205 962 9276 943 11272 584
WA 3 896 910 770 130 0 35480 426 34945921 36 104 471 13257 093 9853 731 12 371 473
1 33360218 33 469 465 35480 426 0 292 561 549 620 29052483 29 896 870 28430 710
22 32930 621 33022 491 34945 921 292 561 0 192 611 28 458 697 29 228 249 27 854 465
23 34156273 34207 101 36104 471 549 620 192611 0 28 818 468 29 624 776 28 270 665
FERFI 1 12 577221 12205 962 13257 093 29 052 483 28 458 697 28 818 468 0 909 524 69 191
B2 9602 660 9276 943 9853 731 29 896 870 29 228 249 29 624 776 909 524 0 868 108
B3 11 535 084 11272 584 12371 473 28430710 27 854 465 28 270 665 69 191 868 108 0
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