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Quantitative Structure-Retention Relationship Analysis of Volatile Compounds in Longan

FENG Chang-jun, LIU Yu-sheng, FENG Hui
(School of Chemistry and Chemical Engineering, Xuzhou Institute of Technology, Xuzhou 221008, China)
Abstract: Based on the topological theory and self-MATLAB program, Kier’s molecular connectivity indices ("X«") and
electro-negativity distance vector (M:) were calculated for 41 volatile compounds in Chuliang Longan as identified by GC-MS.
A five-element regression model of quantitative structure-retention relationship (QSRR) for retention index (RI) as a function of
mX and Mt was constructed using leaps-and-bounds regression (LBR). The traditional correlation coefficient (R?) and the cross-
validation correlation coefficient (Q?) of leave-one-out (LOO) were 0.981 and 0.976, respectively. The robustness of the regression
model was validated by Jackknife method, and the results showed that the R2was between 0.975 and 0.986. The present study
demonstrates that the model is highly reliable and has favorable predictive ability, and can better elucidate the change rule of GC-
MS retention indices for organic components.
Key words: Chuliang longan; volatile composition; retention index; molecular connectivity indices; electro-negativity
distance vector; quantitative structure-retention relationship (QSRR)
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Fig.1 Relationship between experimental and calculated retention
indexes of 41 volatile compounds in Chuliang longan



246 2012, Vol. 33, No. 08 Beiltl= X ks

R BRT 4 FFASRRMRERIRERYE

Table 1 Molecular topological indices and GC-MS retention indices retention indices of 41 volatile compounds in Chuliang longan

s xZIry o, M Mis M Mz B
SEAE A
1 12 toluene 4.3868 24.1130 2.7484 0.0000 0.0000 759 758
2 )5t octane 6.2426 10.8730 0.0000 0.0000 0.0000 801 894
3 2.7 ethylbenzene 5.0939 26.5370 5.8566 0.0000 0.0000 858 883
4 46— FR2K p-xylene 5.3094 17.9550 5.4002 0.0000 0.0000 866 871
5 1- Kk -3- HIZK 3-ethyltoluene 6.0165 17.2550 9.3774 0.0000 0.0000 959 993
6 - AFES B-myrcene 6.9831 3.3151 3.4420 0.0000 0.0000 992 989
7 ¥4 limonene 6.9831 5.3204 5.4207 0.0000 0.0000 1026 1018
8 % - %' #47 trans-ocimene 7.1463 4.4206 4.9993 0.0000 0.0000 1053 1029
9 y -¥Auh)GE v -terpinene 7.1463 12.4110 49347 0.0000 0.0000 1063 1058
10 1,3,8-p- di = 1,3,8-p-menthatriene 6.7760 10.2050 7.1672 0.0000 0.0000 1108 1031
11 5 - B84 allo-ocimene 7.3094 14.1940 2.4707 0.0000 0.0000 1141 1057
12 2% naphthalene 5.6188 39.8730 18.1690 0.0000 0.0000 1176 112
13 B - 4114 B -caryophyllene 9.3973 8.9432 14.8760 0.0000 0.0000 1416 1414
14 a - H#HH o -humulene 10.6380 22.6200 11.4730 0.0000 0.0000 1450 1573
15 B-ikJEM B -farnesene 9.9747 11.5420 8.1126 0.0000 0.0000 1457 1418
16 Z,E-a - Je s Z,E-a -farnesene 10.6380 9.7910 10.8230 0.0000 0.0000 1495 1518
17 a - 24 a -gurjunene 10.6380 4.9534 8.8647 0.0000 0.0000 1499 1478
18 a -7k Je s a -farnesene 10.6380 9.7910 10.8230 0.0000 0.0000 1508 1518
19 £ 1% ethanol 2.8614 0.3245 0.0000 22713 0.0000 445 512
20 1E CU% 1-hexanol 5.6899 9.3647 0.0000 45173 0.0000 873 925
21 2- P 2-heptanol 6.5601 8.3214 — 1.3500 2.6448 0.0000 905 966
22 IEBERE 1-heptanol 6.3970 12.4280 0.0000 46977 0.0000 975 1023
23 R 1-octen-3-ol 6.1374 5.7032 — 3.8377 3.9640 0.0000 982 909
24 2- 2 UK ethylhexanol 6.5601 46710 1.0200 4.1870 0.0000 1032 1012
25 1F3E% 1-octanol 6.3970 12.4280 0.0000 46977 0.0000 1075 1023
26 YIRS linalool 7.7232 3.8470 2.1685 3.9549 0.0000 1101 1151
27 1'# 2.1 butanoic acid ethy] ester 5.4378 0.3989 — 0.2695 1.8481 0.0000 806 799
28 2- 1 ¥ 2. 2-butenoic acid ethyl ester 5.1783 2.8268 —0.7945 4.2076 0.0000 846 825
29 CL2 i hexanoic acid methy| ester 6.1449 3.4785 —0.3993 2.8403 0.0000 928 914
30 2- VAR G 2-hexenoic acid methyl ester 5.8854 7.2613 —0.9912 4.9357 0.0000 968 938
31 LV £, henanoic acid ethy] ester 6.8520 3.6347 —0.3385 3.2707 0.0000 1003 1007
32 % JA F W £ benzoic acid ethyl ester 6.4104 22.7190 6.6757 48831 0.0000 1170 1139
33 KMl 2-hydroxybenzoic acid methyl ester 6.0731 15.9380 4.4036 7.6720 1.3236 1192 1194
34 SEMR £1 octanoic acid ethyl ester 8.2662 8.7739 — 0.3550 3.9737 0.0000 1199 1206
35 FP L IH- 0 methyl geraniate 8.8854 4.4834 1.7862 48760 0.0000 1324 1305
36 +PUBKIR £ 1 tetradecanoic acid ethyl ester 12.5090 27.7890 — 0.3672 4.8305 0.0000 1795 1789
37 /BRI £, hexadecanoic acid ethyl ester 13.9230 345910  —0.3685 4.9665 0.0000 1996 1982
38 £ acetaldehyde 1.9856 0.0000 0.0000 1.8789 0.0000 425 401
39 E-2- CUJ % E-2-hexenal 45545 9.3130 0.0000 8.9215 0.0000 854 891
40 Z.1% acetic acid 2.3555 0.0000 0.0000 0.0000 4.8665 705 704
41 3- i 3-octanone 6.4438 3.8629 — 0.0485 3.5898 0.0000 988 971
23 U RIS AT *2 BREG)HRRERE

Table 2 Results of determination of the robustness of model 5 by
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