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QSRR Study on Same Componentsin Volatile Oil from Perilla frutescens Seeds and Leaves

WANG Xiao-hui DU Xi-hua* CHEN Yan
(School of Chemistry and Chemical Engineering, Xuzhou Institute of Technology, Xuzhou 221008, China)

Abstract The structure-activity relationship between the common componentsin volatile oil from seeds and leaves of Perilla
Sfrutescens and their retention values in gas chromatography was investigated by quantitative structure-retention relationship
(QSRR) method. Molecular shape index and molecular connection index of forty-five componentsin volatile oil were calculated
to explore the status of molecular bonding valence and topological environment. The relationship between the retention index
(RI) of these volatile oil componentsin gas chromatography and molecular shape index or molecular connection index was
analyzed by multiple regression method. A model of quantitative relationship between molecular structure and retention
characteristics of common componentsin volatile oil was established. Correlation coefficient from corresponding equations was
0.985, which exhibited asignificant correlation. Moreover, average relative error between calculated dataand experimenta data
was 3.40%. Therefore, QSRR method is suitable for the property investigation of foodstuffs.
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Table 1 Index of volatile oil components in Perilla frutescens
hd X X X X X e Ko

1 4314 4.454 3774 0479 2742 0390 1.664
2 2435 1.529 0.936 0.063 0.532 0 2.381
3 a - 4.288 4.490 3745 0546 2541 0437 1.664
4 (15)-6,6- -2- [3,1,1] 4.298 4.504 3.777 0558 2615 0437 1.664
5 B - 3.601 2.683 1.307 0.183 0.648 0 5.041
6 6- -5- -2- 3.255 2522 1.049 0.198 0.564 0 4.449
7 a - 4.048 3.451 2175 0.253 1.238 0 3.046
8 1- -4-(1- ) 3.765 3.065 1.744 0.212 0.951 0 2.870
9 D- 4.009 3.368 2335 0.242 1413 0 3.046
10 1- -4-(1- )-1,4- 4.044 3.393 2114 0.238 1.222 0 3.046
11 (+)-4- 4305 4.552 3245 0531 2117 0407 1.664
12 3,7- -1,6- -3- 3971 3.381 1643 0309 0755 0129 4.345
13 (1Rr- )-2-  -1,7,7- - [2,2,1] 5.059 5.604 5346 0.804 3710 1.057 1.959
14 4449 4.237 3102 0587 1944 0.200 2.100
15 4- -1-(1- )-3- -1- 4425 4.013 2831 0455 1493 0.212 2979
16 a o 4 -3- -1- 4379 4.175 2637 0595 1.607 0183 2979
17 1-(2- )-1- 3.910 2504 1553 0101 0.898 0 4.211
18 4-(1- )-1- -1- 4179 3.338 2405 0.270 1.480 0 3.723
19 2- -3-(2- )- 3.750 2.462 1644 0129 1.123 0 4.044
20 6.721 6.798 5958 0.620 5152 0.362 2.898
21 -3a- -6- -1-(1- ) [1,2,3,4] 6.731 6.807 6.011 0.648 5171 0371 2898
22 6.338 6.192 4568 0526 3.322 0.380 3.808
23 1,3- -8-(1- )- [4.4.0.02,7] -3- 6.721 6.798 5958 0.605 5152 0.362 2.898
24 [1S-(1.a .,2.8 ., 4.8 )]-1- -1- -24- (1- )- 5.848 5.427 4106 0.648 2787 0.309 4.384
25 4,11,11- -8- - 6.338 6.192 4568 0526 3.322 0.380 3.808
26 -1,1,4,8- -4,7,10- 5985 5.432 3105 0401 1813 0.262 5.344
27 6- -2- -6-(4- -3- )- [3.1.1] 6.348 6.008 4791 0460 3494 0.392 3.808
28 [1R-1.a ., 7. .,8a.0 .)]-1,2,3,4,5,6,7,8,8a- -1,8a- -7-(1- )- 6.387 5.911 4941 0495 3460 0.364 3.808
29 (2)-7,11- -3- -1,6,10- 5.651 4.272 2338 0198 1.297 0 8.283
30 -4(14),11- 6.359 6.036 4861 0553 3.665 0378 3.808
31 D- 6.109 5.053 3266 0271 1.995 0 5.947
32 a - 5.641 4.259 2319 0307 1.220 0 8.283
33 2,6- -6-(4- -3- )- [3,11] -2- 6.338 5.995 4759 0446 3421 0.392 3.808
34 (10 .4a0 .8a.0 )-1,234,4a5,6,8q- -7- -4- -1-(1- )- 6.443 5.840 4465 0397 3.510 0 4.155
35 (1S-cis)-1,2,3,4- -1,6- -4-(1- )- 6.197 5.461 3.888 0352 2.897 0 3.998
36 1,2,3,4,4a,7- -1,6- -4-(1- )- 6.465 5.833 4328 0.388 3.323 0 4.155
37 6.778 7.060 5357 0.787 3.818 0.580 3.128
38 (E)-3,7,11- -1,6,10- -3- 6.022 4.971 2674 0460 1403 0129 7.453
39 (E)-3,6- -3,6- - [3.1.0.0(2,4)] 5.609 5.822 5566 0.860 3989 0.780 1.627
40 4,4- - [6.3.2.0(2,5).0(1,8)] -9- 7.200 7.811 7357 0899 6.178 1.048 2528
41 55- -1-4-(3- -1,3- )-1- [2,5] 5913 5.988 3714 0810 2743 0532 3.482
42 6,10,14- -2- 8.408 7.060 4.098 0435 2678 0 11.640
43 (2,2)-9,12- 8.288 5.375 3341 0.040 2.088 0 16.325
44 (2,2,7)-9,12,15- 8.327 5.176 3259 0.036 1.991 0 17.063
45 (E)-9- 8.638 5.728 3.652 0.040 2.347 0 16.584
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Table 2 Correlation between molecular shape or molecular connection index and retention index of volatile oil components in Perilla frutescens
RI RI RI
1 881.220 886.704 0.62 16 1089.262 1095.080 0.53 31 1378.847 1399.627 151
2 882.864 834.937 5.43 17 1178.037 1292.080 9.68 32 1406.542 1400.287 0.44
3 883.833 893.834 1.13 18 1185.450 1060.310 10.56 33 1406.750 1373.616 2.36
4 889.952 902.968 1.46 19 1275.981 1215.405 4.75 34 1421.386 1362.081 4.17
5 893.654 945.227 5.77 20 1278.860 1330.140 4.01 35 1469.704 1424.457 3.08
6 894.415 860.954 3.74 21 1279.378 1343.512 5.01 36 1470.474 1392.629 5.29
7 903.351 972.177 7.62 22 1280.467 1348.664 5.33 37 1471.970 1429.934 2.86
8 981.760 1011.062 2.98 23 1284.333 1321.230 2.87 38 1473.630 1502.929 1.99
9 984.821 955.462 2.98 24 1285.809 1387.359 7.90 39 1474.624 1362.238 7.62
10 990.107 1005.205 1.52 25 1370.747 1348.664 1.61 40 1565.383 1513.947 3.29
11 996.993 931.149 6.60 26 1373.507 1385.975 0.91 41 1568.637 1539.633 1.85
12 998.634 1013.270 1.47 27 1373.778 1384.038 0.75 42 1727.303 1707.008 1.17
13 1084.579 1126.167 3.83 28 1374.282 1429.843 4.04 43 2019.350 1980.172 1.94
14 1085.613 1121.621 3.32 29 1377.245 1340.721 2.65 44 2019.509 2060.324 2.02
15 1087.205 1085.376 0.17 30 1378.127 1429.219 3.71 45 2019.750 2010.857 0.44
r=0.985 24=0.964 $=56.827 F=169.863) (1)
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