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Prediction of retention index of atmospheric volatile organic compounds
dataset using QSPR methods.
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1- Quantitative Structure Activity Relationship
2- Quantitative Structure Property Relationship
3- Molecular descriptors

4-Retention Index

5- Volatile Organic Compounds

6- Multiple Linear Regression

7- Principal Components Regression

8- Partial Least Square

9- Artificial Neural Network

10- Stepwise Regression

11- Genetic Algorithm
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2-Stepwise Regression
3- Correlation coefficient
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4- Environmental monitoring
5- Scientific archaeology

- Biology

7- Forensic science

8- Industrial process monitoring
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- External validation set
- Leave one out

- Leave group out

- Train series

- Validation series

- External validation
- Test series
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1(tn* 2,3-dimethyl butane 562
2 (tr) 2-methyl pentane 565
3 (te) 3-methyl pentane 581
4 (tr) n-hexane 600
5 (v) 2,2-dimethyl pentane 623
6 (tr) Methyl cyclopentane 626
7 (tr) 2,4-dimethyl pentane 626
8 (V) 2,2,3-trimethyl butane 635
9 (te) Benzene 650
10 (tr) 3,3-dimethyl pentane 655
11(tr) Cyclohexane 659
12 (tr) 2-methyl hexane 667
13 (te) 2,3-dimethylpentane 669
14 (tr) 3-methyl hexane 677
15 (v) 3-ethyl pentane 687
16 (tr) 2,2,4-trimethyl pentane 691
17 (v) n-heptane 700
18 (tr) Methyl cyclohexane 728
19(te) 2,2-dimethyl hexane 729
20 (tr) 2,5-dimethyl hexane 741
21 (tr) 2,3,4-trimethyl pentane 760

1- Volatile Organic Compounds (VOCs)
2- Gas chromatography- mass spectrometry (GC-MS)
3- Gas chromatography- flame ionization detection (GD-FID)

Y



O-Y) Jgaz aslol

S 5 0 louds S 5 b 6105k sl
22(te)* Toluene 764
23(tr) 2,3-dimethyl hexane 769
24(V) 2-methyl hexane 774
25(tr) 4-methyl heptanes 775
26(tr) 3-ethyl hexane 780
27(v) 3-methyl heptanes 781
28(tr) cis-1,4-dimethyl cyclohexane 785
29(te) n-octane 800
30(tr) cis-1,2-dimethyl cyclohexane 834
31(tr) Ethyl cyclohexane 839
32(te) 3,5-dimethyl heptanes 843
33(v) Ethyl benzene 857
34(tr) 2,3-dimethyl heptanes 863
35(te) m-Xylene 865
36(tr) p-xylene 865
37(tr) 3,4-dimethyl heptanes 867
38(tr) 2-methyl octane 870
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40 (tr) Styrene 881
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57(tr) n-decane 1000
58(tr) 1,2,3-trimethyl benzene 1019
59(te) m-diethyl benzene 1046
60(tr) p-diethyl benzene 1054

\as



LoulsS Cuwo g Qa)gT Cawd dy g (gwidd loislu gilw s g powy V-V
~ol i LSl 5 oo, Hyperehem 81 o 5 alewss 4 baJoSdse )il lal cal> 5o 0l o
aolol gloy U (g3l a0l aige AML g, 5l oolainl b g (59,000 slaes] Clucs b o
©39;9 Olore 4 oad dine la lSle s by Jgo 2 G JEGLS oMo 0N 4 Lol S asT il
3gd> 5 Cd,8 O yao 138l 05 pl lawgl odisS Caog diwle W50l o419 Dragon 138l s 5«

0,8 dwle oS o gl el 04,5 sdsud l 0uilS caogs Y TAN

e (SWoucS o gy Ol -Y-Y

S by, ot sosiS oy Ll 5 (Biln wnld pad GYsb I 6 xSsle sl 4

(8 al> 1o 5l sdal Cans 4 slaoasS oy cdan pl 4 o glp ok a8 5 IS 4 e ralS
0l SPSS 58l 05 )ly atly peite plsie 4 55 (RI) )05k Gl 5 e it pite Olgis &,
Ol 5l pmizran Al Bds (Wiog Sy polae 1A 5 s glls aS boaiiS cao g 1 (golaws
658 S bl U o g 2l iy iy b sl Sined b o lbodiS oy
S rmeS (Sad o5 (5 0al)l tiog (1 5] Gian (Ksod 0 p0) 4z JB (S o
~aeog VTP olows al> o ol LU jo oS s e )F Bl el Ll 0490 ausly yal,l b
Ghpogi Gyt S pissll gl slal e il gy 90 5 ookl b e ile (Bl euiiS

Ao S bl ails aly el )b by (Saod (s yidion a5 aoassS

1- Stepwise
ff



Slads> yo 3l gy 4 BousdS rogi o i ol --Y-Y

2 ol el Jolpe a5 009 glalpo il 39y ool 5o seite Sl lang, 5l S

5 dm g oad OBl s e )T, aniS SPSS l58ls 5 0 s IUT saie j0 a5 sl Oyge

u.':}s) u.s‘ 59 A ool (St@lese) Lg‘dbfo LJ"’)‘)" u*’S) sc\...w.s‘s 9 M L;LQ)...’...Q uo; .))‘9

ﬁ.;o.aL\)Mw}g@ddwlgbojomJ..uo)b&)i{o)‘\mb&iuﬁ.ﬁn

g 0l gw)p Aol )0 35290 o prie Al (> Lxe 2 09,5 L 09l oo 3)lg w,lo anuly

Joe 5l dsaz yusie 99,9 5 8 il ools s 311 045 (5 loline mhaw Lol 5l plas” o ST

Jguz o LQQT Al ol an 4 oS aog Vol ol Ol saiS aogl Vool gaasd o

&l oasS oy (pl G (Ko s ile (Y-F) Jsoz 10 uizmen .ol o0l 00,51 (Y-Y)

A0 oo slis |y oS Cavogi (pl (o (Swoad pas o yile (pl g Sl oo

LQU—‘ M 9 >—6-’d° o‘).w LY Lg‘ A.L>JA u,o)b.l u"ﬁ) hwy L.';’l?h')l GLQ oA.Z.ZS M 9.: —(Y—Y’) Jj»

No Symbol Class Meaning
Geometrical o )
1 G1 . Gravitational index G1
descriptors
3D —-MORSE-signal 09/weighted by atomic
2 Mor09m 3D MORSE
masses
) Radial Distribution Function -3.5/weighted by
3 RDF035v RDF descriptores .
atomic vander waals volumes
. Geary autocorrelation-lag 3/weighted by
4 GATS3v 2D autocorrelations .
atomic vander waals volumes
5 RDF045u RDF descriptores Radial Distribution Function -4.5/unweighted
) Highest eigenvalue n.3 of Burden matrix/
6 BEHmM3 Burden eigenvalues ) ]
weighted by atomic masses
3D —-MORSE-signal 06/weighted by atomic
7 Mor06v 3D MORSE

vander waals volumes
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Abstract

In the first section of this project, quantitative structure - property relationship
(QSPR) has been developed for modeling and prediction of retention indices of 60
volatile organic compounds (VOCs). The stepwise regression (SR) and genetic
algorithm (GA) were used as variable selection methods. The selected variable by these
methods was used as input of artificial neural network (ANN) to construct of model to
predict of retention indices of these compounds. The obtained models were validated by
different techniques such as using the external test set, leave one out (LOO) and y-
randomization. The obtained results Shaw that both models of SR-ANN and GA-ANN
have a good prediction ability. The determination coefficient of the test set for SR-ANN
and GA-ANN were obtained 0.995, 0.992 respectively.

In the second part of this project, a QSPR model has been developed to predict of
retention indices of some sterol compounds, same the first part, SR and GA were used
as variable selection methods. Also, ANN technique was applied for modeling and
prediction of retention indices of these compounds. The obtained results of
determination coefficient of the test set for SR-ANN and GA-ANN were obtained
0.944, 0.920 respectively.

Keyword: Retention index, QSPR, SR-ANN, GA-ANN.
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