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y. Quantitative Structure - Activity Relationship (QSAR)
v.Multivariate Calibration (MVC)

f.Artificial Intelligence (Al)
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y.Computational chemistry
v.Austin Methods
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v.Semi-empirical methods
v.Platt Number
v.Wiener Index
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y.Substructure List Representation

v.Molecular Walk Count
v.Burden-CAS-University of Texas eigenvalues
f.Charge indices

6.2D autocorrelation
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y.Geometrical Representation

v .Aromaticity indices

v.Randic molecular properties

f. 3-D MOlecular Representation of Structures based on Electron diffraction
o.Variable reduction
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y.Chance Correlation
v.Stepwise regression
v.Genetic Algorithm (GA)
f.Claster Analysis
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y. Statistical indices
v.Goodness of fit
v.Goodness of prediction
f.freedom degree of Error
o.freedom degree of model
#.Total freedom degree
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v.Molecular Influence Matrix

v.Geometry Matrix

f.Radial Distribution Function
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Abstract:

In this project, a quantitative structure — property relationship (QSPR) study was conducted on
the solubility parameters of 70 polymer solvents in the first part and on the retention indices (RI)
of 70 essential oil compounds in second part. The solubility parameter (J) is an intrinsic
physicochemical property of a substance. It provides an easy numerical method of fast prediction
the basic properties of materials. One of the essential functions of the solubility parameter is for
evaluating the possibility of mixing between substances.

Plant essential oils and their extracts have been extensively employed in folkmedicine, for
flavoring food, and in thefragrance and pharmaceutical industries The stepwise regression
method was used as descriptor selection. Tow linear (Multiple Linear Regression; MLR) and
nonlinear (Artificial Neural Network; ANN) methods were used to constructions of odels. The
models were validated using external set, as well as leave one out and Y-Randomization
techniques. Both linear and nonlinear methods have good prediction ability, although ANN
model has more accurate results. In the first section of this study, the correlation coefficient (R)
of the test set obtained by MLR and ANN models were 0.968 and 0.975 respectively. In the
second part, the correlation coeficient of the test set obtained by MLR and ANN models were
0.949 and 0.964 respectively.

Keywords: quantitative Structure — Property Relationship (QSPR), Multiple Linear Regression
(MLR), Artificial Neural Network (ANN), solubility parameter, Retention Indice (RI)
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