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Polycyclic aromatic hydrocarbons (PAHs) are of concern in environmental chemistry and 
toxicology [1]. Analysis and study of PAHs by gas chromatography (GC) on capillary columns, 
using the temperature programming, can provide a great amount of quantitatively precise, 
reproducible and comparable retention data for large sets of structurally diversified compounds. On 
the other hand, chemometrics is recognized as a valuable tool for accomplishing a variety of tasks 
in a chromatography laboratory. Chemometrics facilitates the interpretation of large sets of 
complex chromatographic and structural data [2]. 

In the present work, a QSRR study was performed on previously reported PAHs using 
quantum mechanics and other descriptors sources estimated by different approaches. The 
objective of the study is prediction of the retention indices for 209 PAHs taken from the literature 
[3]. Multiple linear regression was used to build QSRR model. 

The proposed model presented high-quality fit, internal and external predictive powers. It is 
expected that the model can effectively predict retention indices of 209 PAHs (Figure 1) and if 
needed, others without experimental values. The leave-one-out, bootstrapping and  
Y-randomization test showed the model robustness and stability. The external validation with a test 
set selected from the original data by Kennard and Stone procedure showed that the model 
presents high external predictive power. 

  

 
Figure 1: predicted VS experimental retention indices of the 209 PAHs stayed  

 
A check of the applicability domain of the proposed model with the leverage approach is 

provided to ensure the reliability of new PAH’ retention indices prediction.  
 
 
 
  
[1] J. D; M.V.R; R.V. J. Chromatogr. A. 1217 (2010) 4411–4421. 
[2] R. K. J. Chromatogr. B.715 (1998) 229–244. 
[3] M. L; D.L. V; C.M. W; M. N. Anal. Chem. 51 (1979) 768-773.  
 
 

http://www.researchgate.net/researcher/27302122_Roman_Kaliszan/

	Program
	Monday 23 June
	Tuesday 24 June
	Wednesday 25 June
	Thursday 26 June
	Friday 27 June
	[L7] The use of biological descriptors of chemical compounds to enrich traditional cheminformatics applications
	Alexander Tropsha
	University of North Carolina, Chapel-Hill, USA
	Institute of Pharmacy and Food Chemistry, University of Würzburg, Am Hubland, D - 97074 Würzburg
	[P50] Development of an universal workflow for the preparation of molecular databases for Virtual Screening
	KNIME
	Introduction
	Starting with MATLAB and MALSAR
	Install MATLAB
	MALSAR

	Dataset
	Exercise 0: Introduction to the MATLAB system
	Exercise 1: Single task learning
	Exercise 2: Multi-task learning introducing sparcity
	Exercise 3: Optimizing one parameter
	Exercise 4: The L21 algorithm
	Exercise 5: Interactions between tasks
	Conclusions

	Bibliography
	1. Introduction: aim and context
	2. Material: query and searched database
	3. Methods
	VolSite and Shaper
	ROCS

	4. Programs and input data
	5. Exercise 1: Binding site comparison
	6. Exercise 2: Ligand shape analysis
	7. Conclusions
	Bibliography




