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Study on the relationship between structure and retention
time of volatile component from Erigeron breviscapus
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Abstract: By classifying non-hydrogen atoms of organic compounds, parametric dyeing, and establishing the relationship be-
tween them,new structure descriptors were constructed. The structure of 64 volatile organic compounds of Erigeron breviscapus
was parametrically characterized. The multiple linear regression (MLR) and partial least squares regression (PLS) methods
were used to build two models of the relationship between compound structure and chromatographic retention time. The stabili-
ty of the models was evaluated by the "leave-one-out" cross tests,and the predictive ability of the models was tested by an
external sample set. The correlation coefficients ( R*) , cross-test correlation coefficients (R, ) ,and external prediction corre-
lation coefficients (R>_) of the two models are excellent, which indicates the good fitting ability , stability , and external predic-
tion ability of the models. The structural factors affecting the chromatographic retention time of the compounds were analyzed.
The results show that the more first and second type of non-hydrogen atoms in a compound, the compound may has a larger
chromatographic retention time () value. This paper has certain reference value for the study on the relationship between
the structure and properties of volatile organic compounds.
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Table 1 64 volatile organic compounds and their chromatographic retention times
B
75 e Mﬁ(iifltar ﬁl\ HZ:H—IDJ Cal.1 Em1 Emr.1% Cal.2 Em.2 Er.2%
No. Compound formula (min)
1 Bicyclo[ 3. 1. 0 ] hexane ,6-isopropylidene- CoHyy 6.60 6.62 0.02 0.30 6.12 -0.48 -7.27
2 d-a-Pinene CioHg 8.35 8.83 0.48 5.75 8.11 0.24 -2.87
3 Benzaldehyde C;HgO 9.23 9.16 0.07 -0.76 10.28 1.05 11.38
4 L-B-Pinene CioHyg 9.72 9.82 0.10 1.03 10.56 0.84 8.64
5" 0-Cymene CioHy, 11.16 11.35 0.19 1.70 11.04 -0.12 -1.08
6 Limonene CioHig 11.31 11.20 0.11 0.97 10.93 -0.38 -3.36
7 Benzeneacetaldehyde CgHgO 11.76 11.92 0.16 1.36 12.81 1.05 8.93
8 p-Cymenene CioHpy 13.20 13.81 0.61 4.62 14.34 1.14 8.64
9 Bicyclo[ 3. 1. 1 ] heptan-2-one ,6 ,6-dimethyl-, (1R) - CoH,O0 1470  15.42 0.72 4.90 15.48 0.78 5.31
10" Cyclohexanone ,5-methyl-2-( 1 -methylethyl ) -, cis- CioHis0 15.20 15.83 0.63 4.14 15.85 0.65 4.28
11 Bicyclo[ 2. 2. 1 heptan-3-one ,6 ,6-dimethyl-2-methylene- C,oH,0 15.40 15.95 0.55 3.57 16.66 1.26 8.18
12 Ethanone, 1-(3-methylphenyl ) - CoH,;,0 16.05 16.07 0.02 0.12 16.29 0.24 1.50
13 Benzenemethanol ,a, o ,4-trimethyl- CioH40 16.13 15.21 0.92 5.70 16.53 0.40 2.48
14 Estragole CipoHp,0 16.44 16.78 0.34 2.07 16.53 0.09 0.55
15 Benzene ,2-methoxy-4-methyl-1-( 1-methylethyl ) - C, HO 17.33 18.07 0.74 4.27 18.54 1.21 6.98
16 Pulegone CioH60 17.60 17.09 0.51 -2.90 18.02 0.42 2.39
17 2-Cyclohexen-1-one , 2-methyl-5-( 1-methylethenyl ) - CoHuO  17.77 1794 0.17 0.96 18.88 1.11 6.25
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P fea Mﬁjljjir %Ezlfﬂm Cal.1 FErm.1 Em.1% Cal.2 Em.2 Frr.2%
No. Compound frasds (i)
18 1-Pentanone,, 1 -(2-furanyl ) - CH,0, 1791 17.87 0.04 0.22 19.71 1.80 10.05
19 () ~cis-Myrtanol CoHgO  18.35  18.14 0.21 -1.14 16.78 -1.57 -8.56
20" Acetic acid, 1,7 ,7-trimethyl-bicyclo[ 2. 2. 1 Thept-2-yl ester  C1,Hy0,  18.90  19.90 1.00 5.29 19.12 0.22 1.16
21 Benzene , 1 -methoxy—4-( 1-propenyl ) - CoHp0  18.96  17.07 -1.89 9.97 17.87 -1.09 -5.75
2 Benzene, 1,2 ,4-tripropyl- CisHy 2015 20,92 0.77 3.82 19.29 0.86 4.27
23 B-Maaliene CisHy 20,41 20.50 0.09 0.44 20.79 0.38 1.86
24 a-Gurjunene CisHy 2078 2111 0.33  1.59 21.03 0.25 1.20
25+ Benzene 1,3 ,5-tris( 1-methylethyl ) - CisHy  20.88  22.34 1.46 6.99 21.57 0.69 3.30
26 3-Allyl-6-methoxyphenol CoHp0, 20099  20.74 0.25 -1.19 21.16 0.17 0.81
27 a-Fenchene CioHye  21.68 22.86 1.18 5.44 19.29 2.39 -11.02
28 a-Cubebene CisHy 2203 21.75 0.28 -1.27 23.50 1.47 6.67
29 9-Methyltetracyclo[ 7.3.1.0(2.7). 1(7.11) Jtetradecane ~ CysHy,  22.37  22.79 0.42 1.88 23.50 1.13 5.05
30" Caryophyllene CisHy  23.78  24.65 0.87 3.66 24.00 0.22 0.93
31 a-Selinene CisHy 2409 25.37 1.28 5.31 24.72 0.63 2.62
kY) Bicyclosesquiphellandrene CisHy 2423 2478 0.55 2.27 24.97 0.74 3.05
33 a-Bergamotene CisHy  24.39  24.88 0.49 2.01 25.75 1.36 5.58
34 Ethanone, 1-(2-hydroxy-4-methoxyphenyl ) - CoH, 05 24.67  25.33 0.66 2.68 22.35 2.32 9.40
35* 5 ,9-Undecadien-2-one 6 , 10-dimethyl-, (E) - C3HpO 25,11 25.49 0.38 1.51 26.37 1.26 5.02
36 Humulene CisHy 2552 26.36 0.84 3.29 23.59 -1.93 7.56
37 1,6-Dihydroxynaphthalene CoHgO,  26.03 25.23 0.80 3.07 25.65 -0.38 -1.46
38 N"’Pl“};a_ljﬂz‘;llhﬁ_’l‘j’ls_ r’fﬁ’lﬁ;ﬁi’;‘;})’f{“‘)* CsHy, 26,44 26,80 0.36 1.36 26.07 -0.37 -1.40
39 Curcumene CisHy 2676 27.84 1.08 4.04 27.43 0.67 2.50
40" B-Eudesmene CisHy  27.09  26.32 0.77 2.84 27.10 0.0l 0.04
41 y-Muurolene CisHy  27.21 27.53 0.32 1.18 26.78 0.43 -1.58
42 y-Selinene CisHy  27.37  26.21 -1.16 4.24 25.48 -1.89 -6.91
43 a-Muurolene CisHy  27.49  26.80 0.69 2.51 26.07 -1.42 -5.17
44 Pentadecane CisHy 2770 27.09 0.61 2.20 26.84 0.86 -3.10
45 B-Bisabolene CisHy  27.97  28.66 0.69 2.47 28.03 0.06 0.21
46 5-Cadinene CisHy  28.33  26.80 -1.53 5.40 26.13 2.20 -7.77
47 Calamenene CisHy  28.45 2736 -1.09 3.83 27.52 0.93 3.27
48 B-Sesquiphellandrene CisHy  28.61  28.30 0.31 -1.08 27.92 0.69 -2.41
49 a-Calacorene CisHy 2919 28.25 0.94 3.22 28.68 0.51 -1.75
50" Pentadecane ,2-methyl- CiHy 3012 29.57 0.55 -1.83 29.87 0.25 -0.83
51 N-(7-Methylbenzo( b) thien-3-yl ) acetamide C,H,NOS 3061 31.03 0.42 1.37 31.47 0.86 2.8l
52 Hexadecane CeHy  31.35  30.53 0.82 2.62 30.23 -1.12 3.57
53 But-3-enal ,2-methyl4-(2,6 ,6-trimethyl-1-cyclohexenyl) - CaH,, O 31.45  30.52 -0.93 2.96 29.99 -1.46 -4.64
54 Cedrol CisHyO  31.52  30.82 0.70 2.22 29.55 -1.97 .25
o5 Tricyelo[6.3.0.0(1,5) Jundec-2-en4-one, CisHpO 3179 30.16 -1.63 5.13 31.65 0.14 -0.44

2,3,5,9-tetramethyl-

[
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2:5% 1( Continued Tab. 1)

HFR R

;F Cffniﬂd Molecular —ty Cal.l Em1 Em1% Cal2 Em2 Em2%
formula ('min)
56 ( +)-Ledene CisHy  32.04  31.79 0.25 0.78 31.20 0.84 2.62
57 Hexadecane ,7 ,9-dimethyl- CiHy 3277 34.04 1.27 3.88 34.13 1.36 4.15
58 Hexadecane ,2-methyl- CpHy 3327 33.01 0.26 0.78 33.23 0.04 0.12
59 Patchouli alcohol CisHyO  33.38  32.56 0.82 -2.46 34.26 0.88 2.64
60 * Guaiazulene CisHyg  33.45  32.38 -1.07 3.20 32.02 -1.43 4.28
61 Heptadecane CpHy 3430 33.97 0.33 0.96 33.61 0.69 -2.01
62 Pentadecane 2,6, 10, 14-tetramethyl- CwHpy 3439 36.11 1.72  5.00 34.56 0.17 0.49
63 Hexadecane ,2 6,10 , 14-tetramethyl- CoHp  36.99  38.50 1.51 4.08 39.18 2.19 5.92
64 2-Pentadecanone,, 6, 10, 14-trimethyl- CisHyO  37.78  36.84 0.94 2.49 38.37 0.59 1.56

T MR
Note: * Test set sample.
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Table 2 Structural parameterized characterization results of compounds
s 5 % % % . % % # fﬁ)m
1 2.000 0 4.102 6 7.205 8 0.000 0 0.3553 3.0332 0.000 0 6.60
2 3.2247 4.122 6 5.3349 2.000 0 0.636 7 2.716 7 2.466 0 8.35
3 1.732 1 9.286 8 1.870 8 0.000 0 0.000 0 0.729 0 0.000 0 9.23
4 3.2247 3.242 6 5.3349 2.000 0 0.136 7 2.2187 2.466 0 9.72
5 3.000 0 6.224 6 5.473 17 0.000 0 0.1363 3.1295 0.000 0 11.16
6 3.2247 5.423 8 5.47317 0.000 0 0.213 1 4.443 2 0.000 0 11.31
7 1.732°1 10.901 0 1.870 8 0.000 0 0.000 0 0.065 7 0.000 0 11.76
8 3.2247 6.324 6 5.6125 0.000 0 0.188 3 4.437 6 0.000 0 13.20
9 3.732 1 4.142 6 5.3349 2.000 0 0.137 9 3.9512 2.496 4 14.70
10 4.732 1 4.142 6 7.067 0 0.000 0 0.1393 6.624 8 0.000 0 15.20
11 4.732°1 2.228 4 7.205 8 2.000 0 0.1712 5.1477 2.451 0 15.40
12 3.732 1 6.624 6 5.6125 0.000 0 0.347 7 5.900 1 0.000 0 16.05
13 4.4142 4.576 5 7.4833 0.000 0 0.004 0 4.746 4 0.000 O 16.13
14 2.22417 11.3199 3.741 7 0.000 0 0.000 0 0.370 8 0.000 0 16.44
15 4.000 0 6.743 4 7.344 5 0.000 0 0.1354 4.2150 0.000 0 17.33
16 4.732 1 4.242 6 7.344 5 0.000 0 0.1396 6.940 5 0.000 0 17.60
17 4.956 8 4.409 6 7.344 5 0.000 0 0.248 3 7.6309 0.000 0 17.77
18 2.732'1 9.986 1 3.7417 0.000 0 0.000 0 2.697 3 0.000 0 17.91
19 3.414 2 6.656 9 5.196 2 2.000 0 0.1354 2.3912 2.427 4 18.35
20 5.732 1 5.242 6 5.034 9 4.000 0 0.505 2 3.3835 4.456 9 18.90
21 2.000 0 11.486 8 3.7417 0.000 0 0.000 0 0.363 9 0.000 0 18.96
22 3.000 0 12.228 7 5.012'5 0.000 0 0.000 0 0.064 2 0.000 0 20. 15
23 4.000 0 7.652 2 3.464 1 6.1213 0.136 6 1.092 8 5.0623 20.41
24 4.000 0 5.056 9 10.669 9 2.000 0 0.1354 2.008 9 2.027 2 20.78
25 6.000 0 4.043 4 10. 808 6 0.000 0 0.406 0 7.838 7 0.000 0 20. 88
26 3.6390 9.738 8 5.6125 0.000 0 0.001 6 2.689 4 0.000 0 20.99
27 3.2247 6.042 6 5.3349 2.000 0 0.1752 4.986 5 2.852 4 21.68
28 3.000 0 8.9522 8.799 0 2.000 0 0.1353 3.929 7 0.022 2 22.03
29 1.000 0 11.313 7 8.660 3 2.000 0 0.000 0 1.305 4 0.0222 22.37
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2:5% 2 ( Continued Tab. 2)

ﬁ? % xz % o s % % ﬁﬁ?
30 4.224 17 7.652 2 7.205 8 2.000 0 0.1354 2.616 8 2.427 5 23.78
31 4.224 17 8.652 2 7.205 8 2.000 0 0.213 5 4.934 8 1.2353 24.09
32 4.224 17 7.038 0 10.669 9 0.000 0 0.1353 4.456 4 0.000 0 24.23
33 4.000 0 8.819 1 7.205 8 2.000 0 0.1357 4.129 1 1.2353 24.39
34 2.914 2 8.157 6 9.483 3 0.000 0 0.000 0 4.070 5 0.000 0 24.67
35 5.732 1 9.819 1 5.6125 0.000 0 0.4829 6.906 6 0. 0000 25.11
36 4.000 0 10.981 4 3.741 17 2.000 0 0.1353 2.271 6 2.427 3 25.52
37 2.828 4 9.486 8 7.483 3 0.000 0 0.000 0 4.063 0 0.000 0 26.03
38 4.000 0 7.404 9 10.669 9 0.000 0 0.1353 5.163 8 0.000 0 26.44
39 4.000 0 10.400 3 7.344 5 0.000 0 0.1353 4.709 9 0.000 0 26.76
40 4.000 0 8.952 2 7.067 0 2.000 0 0.1357 4.896 6 1.2353 27.09
41 4.224 17 7.2380 10.669 9 0.000 0 0.1353 5.748 5 0.000 0 27.21
42 4.224 17 8.4853 7.344 5 2.000 0 0.136 0 5.118 0 1.2529 27.37
43 4.000 0 7.404 9 10.669 9 0.000 0 0.1353 5.163 8 0.000 0 27.49
44 2.000 0 18.384 8 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 27.70
45 4.224 17 10.233 3 7.344 5 0.000 0 0.1353 5.343 6 0.000 0 27.97
46 4.000 0 7.238 0 10.808 6 0.000 0 0.1353 5.264 1 0.000 0 28.33
47 4.000 0 7.571 8 10.808 6 0.000 0 0.1353 5.120 2 0.000 0 28.45
48 4.224 17 10.400 3 7.205 8 0.000 0 0.1353 5.036 2 0.000 0 28.61
49 4.000 0 7.738 8 10.947 4 0.000 0 0.1353 5.266 8 0.000 0 29.19
50 3.000 0 16.970 6 1.732'1 0.000 0 0.1353 2.1011 0.000 0 30.12
51 3.732 1 10.826 3 9.354 1 0.000 0 0.347 6 5.099 8 0.000 0 30.61
52 2.000 0 19.799 0 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 31.35
53 5.732 1 9.386 1 5.473 17 2.000 0 0.171 4 4.856 6 2.455 8 31.45
54 5.414 2 9.4853 5.196 2 4.000 0 0.3556 4.5750 3.808 4 31.52
55 5.732 1 5.656 9 9.076 6 4.000 0 0.079 3 7.771 9 2.493 1 31.79
56 4.224 7 5.956 9 10.5311 2.000 0 0.1353 5.927 4 2.4270 32.04
57 4.000 0 16.970 6 3.464 1 0.000 0 0.000 3 2.139 6 0.000 0 32.77
58 3.000 0 18.384 8 1.732 1 0.000 0 0.1353 2.101 1 0.000 0 33.27
59 5.414 2 7.0711 5.196 2 6.000 0 0.263 1 2.196 3 7.106 3 33.38
60 4.000 0 8.905 7 11.086 2 0.000 0 0.1354 5.873 2 0.000 0 33.45
61 2.000 0 21.2132 0.000 0 0.000 0 0.000 0 0.000 0 0.000 0 34.30
62 4.000 0 14.042 1 6.928 2 0.000 0 0.000 3 4.140 7 0.000 0 34.39
63 6.000 0 14.142 1 6.928 2 0.000 0 0.146 4 5.487 2 0.000 0 36.99
64 6.732 1 12.727 9 7.067 0 0.000 0 0.4829 7.704 6 0.000 0 37.78
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Table 3 Comparisons among different QSRR models
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N m/A

1021 MEDVF 55 8 MLR 0.978 0.989 - 34.28 3.98% -
2021 MEDV® 55 4 PLS 0.974 0.987 - 34.28 4.08% -
32 I-MEDV 37 9 MLR 0.960 0.980 - 23.34 4.25% 74.389
4[22] I-MEDV 37 4 MLR 0.951 0.975 - 23.34 4.42% 152.688
5023 MEDV 46 10 MLR 0.821 0.906 - 38.339 - -
6] MEDV 46 6 MLR 0.815 0.903 - 38.339 - -

7% MVVR 52 7 MLR 0.990 1 0.9950  0.9809 31.18 2.72% 629.854
8* MVVR 52 6 PLS 0.978 6 0.9892  0.988 4 31.18 3.70% -
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