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No. Compound RI(Exp) SW-MLR E (%) GA-MLR E (%)¢
1*  Octane 800 853 6.74 828 3.50
2% 4-methyl-thiazole 819 811 -2.37 848 3.54
3*  n-nonane 900 918 2.04 922 244
42 q-thujene 930 907 2.69 920 -1.07
5% a-pinene 939 946 2.77 943 0.42
6°  Sabinene 975 943 -3.18 945 -3.07
7% Myrcene 991 1017 -3.22 1003 1.21
8%  n-octane 999 970 -0.62 934 -6.50
9% o-phellandrene 1003 1021 1.88 1034 3.09
10°  n-hexyl acetate 1009 1037 -0.39 1026 1.68
11*  Limonene 1029 1018 4.94 1024 -0.48
12%  y-terpinene 1060 1039 -1.95 1049 -1.03
13%  Terpinolene 1089 1053 -2.27 1044 -4.13
14*  Linalool 1097 1097 -0.89 1076 -1.91
15" undecane 1100 1076 -2.17 1110 0.90
16  Hexyl isobutanoate 1152 1144 0.81 1202 4.34
17%  Hexyl butanoate 1193 1164 -2.80 1225 2.68
18%  Decanal 1202 1125 -6.32 1123 -6.57
19°  Hexyl isovalerate 1244 1239 -1.05 1289 3.61
20*  o-copaene 1377 1389 0.009 1412 2.54
21*  Tetradecane 1391 1365 -1.84 1397 0.43
22%  B-elemene 1400 1469 -2.42 1439 2.78
23%  B-caryophyllene 1419 1407 0.87 1407 -0.84
24°  Valencene 1496 1511 1.06 1482 -0.93
25  &-cadinene 1514 1479 -0.81 1487 -1.78
26  Hexadecane 1600 1592 -0.45 1587 -0.81
27%  Octadecane 1800 1846 2.60 1791 -0.50

s o3 (C o S s (B 55T s (@

(JQCS)



1y WA ol Y o led ons Jl Y

b (Sowus Cino gl Dbl £-Y
‘5uo,u-.sd:,@:@tm,-\ﬂ.@\wuéuamwjguamﬂ)\ﬁj,ug&;@\,;d@&i;w
Caeo 5 3L Jald al e sl Wipd o Ol Jie Colo 6l Cnlin Sba 0liST oo 5 Ol e & LT 51 (6olim (Calises
30 93 51O Gl 5o Al (Jsd BB mhaw 53 Jds o e D S sk 4 Sl ke SLdLT (sl sla oS

s 8 oslizal Conlin (gl oS o Ol (sl TS 02 SN 5 Vsl e 2B
gy
S A 30 Sgm 53 995 4 B oS Lino gl (x5 o DB )Y

GLad 58 50 w3158 a0l p3lae 5 Jits (gla ke Ol sty DIAGON 153l 5 Lo 5 0l dslons (SlooliS oo 5y 3las
O S 5 54s 5 GIUT (g5 5l o3limal U o 5 3,15 SPSS,1 5l Pr 48295 Ol g wly Sl yite Ol simy S5 5 50
LadT (65T Sl gt &y a5 L a8 cleT s @ 6 oy Ciliien Jos i sl 5 Sl (ol alom o 55 5
JJM@%LM.\_L{WJSJ\MWJ%RZJ,:JLLV...»)j\mjb)luUL:..»\Lng:'-)Fa)LoT,(RZ)M%Rs\l‘q—j\
Ol gmsian (il a5 b OSGl d b glaodisS (oo 5 Jolis 5 3l gllast Sldia oy 5 ijF,Rz)l.\ianJuiﬁd\)b
oS o 5 ¥ Sl L o oo gy 0l Lo OBl 0T st b b lad S0 50 u51587 e i1 L5 61 (0l ke
0l S (o g sl LS6Y IS 28 8 515 bl s)e 5 g5le JLMLR g by 5 A Obsl T o 5 colin Ol e
¥ olpls il oo oS (s oS (oo 5 Y 1A RES i 058 o0 >N 7 ailen a0 L Rl 1) s

A3 8 Ol (Sl Jde g 0SS (o 55

0.9+

R2

0.8

0.7 A

06 +——T—
o 1 2 3 4 5 B 71 & 9

Mumber of descriptor

R0y b oiss”™ inogd Somi . IS

w‘oMob)jT"J)ub)bL@T)\L;MW;Q'O\MMSPSSJ‘JB\CJJbjo&ubﬁ:\éuawuﬁw‘};@j@}

1 Step-wise
2 Genetic Algorithem

(JQCS)



S P9 gl § (0901957 (o dlxo 1A 5ol Yokl S Ju A

T Canogi 9 SPSS b ol bl (Sls ouiis” Lo gi ¥ J9u

oS (o LS o 5§ 5 Gl Cadle P
3D-MoRSE-signal 01 / weighted by 3D-MORSE Morolm 5 39
atomic masses '
3D-MoRSE-signal 18 / weighted by 3D-MORSE Morl8m -200.08
atomic masses '

R maX|ma! autocorrelation of GETAWAY R1U* -284.19
lag1l/unweighted
Constant 758.73
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N = 22; R? = 0.9835; F = 354.82; %REP = 3.85; Q200 = 0.9605; Q% co = 0.9613
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descriptor effect

Modified Randic chi-1 index Topological XMOD 31.28 0.968

3D-MoRSE-signal 30 / weighted by atomic van der 3D-MoRSE  MorlSp 16970 0.031

Waals volumes

Constant 78.02
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Iteration R? Q?
1 0.168 0.052
2 0.068 0.208
3 0.253 0.003
4 0.290 0.001
5 0.203 0.071
6 0.044 0.242
7 0.145 0.093
8 0.200 0.057
9 0.228 0.024

10 0.182 0.009
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SW-MLR 0.985 0.988 1.97 0.974 0.948 22.95
GA-MLR 0.983 0.982 2.27 0.970 0.941 26.49
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Modeling and quantitative structure-retention relationship (QSRR) studying of the constituents
of Citrus. sinensis CV. Thamson extracted by gas chromatography-mass spectrometry using
genetic algorithm-multiple linear regression
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Abstract

Quantitative structure-retention relationship (QSRR) study to predict the kovats index (KI) of Citrus. sinensis
CV. Thamson was performed using multiple linear regression (MLR). After extracting the essential oil and
injecting it into the GC-MS device, its various compounds were identified. Then, in order to model and predict
the quantum index (KI) values of the compounds, first the structure of the compounds, the drawing and the
appropriate group of descriptors were calculated. Then the step-wise selection method (SW) and genetic
algorithm (GA) were used to obtain the best descriptors that were most related to the Kl of the desired
compounds. Multiple linear regression was constructed for linear modeling. Statistical data show that both SW-
MLR and GA-MLR methods provide acceptable predictions.
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