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Quantitative structure-retention relationship studies of aroma components

from pineapple based on neural network
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Abstract: In order to study chromatographic retention time (RT)
of aroma components from pineapple, molecular valence connec-
tivity index (™XVY), molecular shape index (*K) and electroto-
pological state index (E;) of 44 aroma components were calculat-
ed. XY and *XV of the molecular valence connectivity indices,
and 'K and ?K of the molecular shape indices, Eg and E1; of the
electrotopological state indices were optimized. The six
parameters were used as input variables of neural network and
the chromatographic retention time was used as output variable,
and the 6 ¢ 3 *

1 network structure was adopted and BP neural

network method was used to establish a satisfying QSRR predic-
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tion model. The total correlation coefficient was 0.995. The pre-
dicted values by the model were in agreement those of the experi-
ment values. A good nonlinear relationship between the chroma-
tographic retention time and the six molecular structure parame-
ters was found. The model could better elucidate the changing
rule of chromatography retention time of the aroma components.
Keywords: pineapple; aroma component; molecular topological
structure-retention  relationship;

parameters;  quantitative

neural network
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Table 1 Regression results of "XV, "K, E; and Ty
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1 0.696 0.485 0.473 0.401 11.778 39.523 ZXIY
2 0.800 0.640 0.623 0.567 9.961 36.499 Eq; ZX:)/
3 0.864 0.747 0.728 0.675 8.457 39.428 'K Eq; ZXX
4 0.922 0.849 0.834 0.795 6.588 55.398 Es 'K Ey; ZXX
5 0.935 0.875 0.857 0.807 6.103 53.136 XY Eg 'K E ZX,Y
6 0.947 0.897 0.879 0.837 5.614 53.655 K ‘XY Eg 'K Ey ZXKY
7 0.952 0.905 0.887 0.833 5.452 49.202 Xy (K ‘XY Eg 'K E;z (XY
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Table 2 Structural parameter and chromatographic retention time of aroma components from pineapple

38 £ B i [8] / min

ey XY XY XY Es E1s 1K ’K
W HEE 1 R 2
1- T 1.077  0.158  0.000  0.000  8.066  4.960  3.960 6.27 9.27 6.52
C % s 2.033  0.621  0.299 —0.094  0.000  6.904  5.918 7.49 12.29 7.62
s 2.262  0.752  0.350 —0.059  0.000  7.892  6.904 8.78 12.58 14.00
(Z)-[(Z)-3, - W 3-1,3,6-F =41 2.669 0.564 0.259  2.616  0.000  4.949  5.041 9.31 13.68 13.16
3-¥2 -2 T il 1.287  0.000  0.000 —0.185  8.280  3.963  2.052  10.24 19.84 10.96
3 1% P g 2.740  0.975  0.564 —0.082  0.000  8.883  7.892  13.49 16.29 12.14
SEIR T 2.969  1.106  0.615 —0.047  0.000  9.875  8.883  14.87 16.56 16.63
i 1.133  0.358  0.084  0.375  0.000  2.026  1.818 15.82 11.40 13.58
- BE V8 il A 2.146  0.723  0.412  1.121  0.000  2.696  2.492  16.46 20.52 17.83
W % — W g 1.329  0.262  0.118 —1.163  0.000  5.372  4.458  17.27 15.75 17.87
3-F R L 75 1% R 1.780  0.510  0.102  0.711  0.000  5.192  4.215  17.59 9.38 13.23
34 -2-H JE- T R H R 1.856  0.343  0.083 —0.635  0.000  5.408  3.609 17.76 23.67 19.28
1-F AR E-4- (- s ) -8 2.273  0.907  0.536  0.000  0.000  4.074  3.938 18.24 26.90 18.33
3-CHB 35 N R 2 1R 2.533  0.789  0.411 —0.091  0.000 7.249  6.263 18.86 22.01 16.84
2,5 F -4 AR 6 -3 (2 HD 1k el 2.214  0.975  0.393  0.868  0.000 5.181  2.617  19.57 8.56 19.55
2R P g 3.448  1.329  0.814 —0.075  0.000 10.868  9.875  19.69 20.75 19.21
T2 H 1ig 3.323  1.283  0.740 —0.043  0.000 10.868  9.875  20.93 18.78 18.45
3 E-C R LT 2.223  0.711  0.282 —0.346  9.050  7.853  5.528  21.14 22.88 21.02
r-I MR 2,119 0.865  0.249 —0.444  0.000  4.438  2.473  22.33 28.76 22.33
y-C MR 2.059  0.870  0.368 —0.031  0.000  4.648  2.375  22.63 17.70 19.96
5-Z RO R TR 3.117  1.109  0.475 —0.476  0.000 10.110  7.936  24.65 25.18 24.91
iR 1.851  0.526  0.232 —0.682  8.140  5.918  4.937  26.60 28.40 25.67
y-+ B P g 4.207  1.938  1.145  0.001  0.000 10.313  7.131  28.34 30.04 28.45
TR 2.558  0.880  0.497 —0.670  8.270  7.892  6.904  31.96 32.56 32.57
(3-H J-2- P s 40D -4- CL-TR 0 ) 3.662  1.172  0.703  1.278  0.000  6.288  6.201  36.39 38.29 36.22
R R 2 1 5.798  2.520  1.615 —0.032  0.000 17.841 16.843  36.47 34.34 37.62
(2-W HE-2-2 3-3- % 3O DR N REE 4.309  1.388  0.718 —0.183  9.769 12.818  7.967  36.95 41.04 36.89
7-C M- 8.889  4.250  2.936  0.000  0.000 26.000 23.040  37.53  45.26 37.65
4-(2-N I 3 2K 2.159  0.799  0.495  0.000  8.899  3.352  3.181  38.30 37.39 39.99
I g e 4,613 1.953  1.256  0.000  8.610 14.960 13.960  39.15 31.93 41.17
R 1.671  0.581  0.330 —0.879  8.385  2.729 2,527  40.13 39.58  40.39
T s % 2 1 6.505  2.874  1.865 —0.030  0.000 19.836 18.838  40.87 38.78  40.33
4-C2-T I 3O - K 2.159  0.799  0.495  0.000  8.899  3.352  3.181  42.10 37.39 39.99
- 6.734  3.014  2.006  0.000  8.692 20.960 19.960  43.35 45.34 42,49
RaY 5.320  2.306  1.506  0.000  8.643 16.960 15.960  44.01 36.41 41.93
+ pu g 4,679 1.940  1.247 —0.656  8.457 13.853 12.858  45.53  46.09 45.04
AW IR 2 TR 2.603  0.558  0.268 —0.491  0.000  7.279  5.294  45.82 29.54 44.77
4= H-5-H BL g 2.768  1.339  0.507  0.000  0.000  3.723  2.355  46.46 40.40 48.23
+HR 5.033 2,117 1.372 —0.655  8.475 14.850 13.853  48.05 48.34 47.99
R 5.386  2.294  1.497 —0.654  8.491 15.846 14.850  51.29 50.58 51.67
T N ik 6.094  2.648 1747 —0.653  8.517 17.841 16.843  60.98 55.08 61.04
6-F /I IR 5.728  2.347  1.500 —0.677  8.499 15.910 16.584  62.74 64.33 63.65
MR 5.728  2.347  1.493 —0.664  8.508 15.910 16.584  63.08 64.38 62.67
9-+ /I IR 5.728  2.347  1.493 —0.664  8.508 15.910 16.584  63.12 64.38 62.67
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Figure 2 The relationship between experimental and calculated values of RT of the two methods
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