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Study on chromatographic separation and quantitative
structure-retention relationship of 37 fatty acid methyl esters

LI Huan, LI Mei-ping, ZHANG Sheng—wan

(School of Life Science,Shanxi University , Taiyuan 030006 , China)

Abstract; Separation condition of the common 37 fatty acid methyl esters was researched in Rtx-wax quartz

capillary chromatographic column by using gas chromatography - hydrogen flame ionization detector (GC-FID).
Meanwhile,the Steric and Electronic Descriptors ( SEDs) were used to characterize molecular structures of fatty
acid methyl esters,and then the model of quantitative structure retention relationship ( QSRR) for above-mentioned
37 compounds was established through multiple linear regression ( MLR) .And the estimated stability and
generalized ability of the model were strictly analyzed by both internal and external validation.The correlation
coefficient( R) ,leave—one-out( LOO) cross validation(CV)and @, for the established model were 0.9990,0.9951
and 0.9995, respectively.Results indicated that this model was good for stability and predictability. The proposed
model could provide a new approach to separation, detection and structure characterization of fatty acids.
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Table 1 SEDs parameter names and their abbreviations

TIRAT 4 PR i 5 TIRTT 45K il 5 ELP Y ]
Connolly Solvent—Excluded Volume SEV Ovality Ovality Wiener Index Windx
Connolly Molecular Area MS Total Energy Tote HOMO Energy Homo
Connolly Accessible Area SAS Dipole Length DPLL LUMO Energy Lumo
Principal Moment of Inertia—X PMIX Electronic ENE ElcE Molecular Weight MW
Principal Moment of Inertia—Y PMIY Total Connectivity TCon Cluster Count ClsC
Principal Moment of Inertia—Z PMIZ Exact Mass Mass Shape Attribute ShpA
Molecular Topological Index TIndx Balaban Index Blndex Shape Coefficient ShpC
Total Valence Connectivity TVCon Diameter Diam Sum of Degrees SDeg
Repulsion Energy NRE Radius Rad Sum of Valence Degrees ~ SVDe
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Fig.1 GC chromatogram of 37 fatty acid methyl esters
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Table 2 The results of stepwise regression and VIF

B VIF ]

L Rad  TVCon SVDe Windex Bindex MW k SD : Rev 3Dy Fov
1 1.000 - - - - - 09760  10.1675 713.0780 09701 114110 550.9503
2 19936 1.9936 - - - - 0.9900  6.6893 847.1220 0.9839  8.4863  519.9420
3 187617 19600 17.4825 - - - 09960  4.0897 1530.240 0.9890  7.1981  486.5081
4 210970 25138 18.1159 3.4758 - - 09980  2.8419 23857670 0.9955  4.7813  837.7690
5 456621 39185 229885 63573 163934 - 09990 22922 2937.4761 0.9950  5.0160  608.4542
6 - 23935 65876 5.6370 7.4738 - 09990 22795 3712.6633 09951  4.9251  789.1953
7 — 48948 137741 63573 18.1160 359712 09995 14180 7680.7630 0.9990 23520 2790.3350
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Table 3 The introduced variables and observed values and predicted ones of 32 kinds of fatty acid methyl esters

Ly (min)
F5 Ho44 TVcon SVDe Windex Bindex
Exp. Cal. Err.
1 TR H g 0.0416667 22 50 4150 7.886 11.6323 3.7463
2 CER H iR 0.0208333 26 110 15660 13.254 7.9603 —5.2937
3% SR F S 0.0104167 30 206 44820 18.828 132504  -5.5776
4 %1 B g 0.00520833 34 346 106775 25.209 240431  -1.1659
5 bR P s 0.00368285 36 435 156616 30.335 30.9235 0.5885
6 A kR B ik 0.00260417 38 538 223499 37.028 38.6060 1.5780
| =R P s 0.00184142 40 656 311446 44.681 46.9917 23107
e G 0.00130208 42 790 425061 53.116 56.0001 2.8841
9 x TA) 2 s TR PR 0.00086806 44 790 425061 56.780 59.6692 2.8892
10 T e R H i 0.00092071 44 941 569577 64.071 65.5600 1.4890
11 AR R 0.00061381 46 941 569577 66.183 69.3184 3.1354
12 R A s 0.00065104 46 1110 750888 75.161 75.6041 0.4431
13 R I 7 T 0.00043403 48 1110 750888 77.660 79.4257 1.7657
14 R 0.00046036 48 1298 975591 85.791 86.0640 0.2730
15 * b K TR 0.0003069 50 1298 975591 88.807 89.9302 1.1232
16 Tl fE ik Y i 0.00032552 50 1506 1251030 98.261 96.8668  —1.3942
17 R F B 0.00021701 52 1506 1251030 100317  100.7645  0.4475
18 * 23R Y s 0.00021701 52 1506 1251030 100.645  100.7645  0.1196
19 IV PR Y R 0.00014468 54 1506 1251030 105.332  104.6877  —0.6443
20 SO IR H i 0.00014468 54 1506 1251030 105.984  104.6877  -1.2963
21 = v— SRR R H i 0.000096451 56 1506 1251030 108.463  108.6278  0.1648
22 a— 7 JFRR H 0.000096451 56 1506 1251030 112.035 108.6278  —3.4072
23 A4 1 H g 0.00016276 54 1986 1987427 120.646  119.1737  —1.4723
24 /3 Gl 0.00010851 56 1986 1987427 122.863  123.1095  0.2465
25 TR T R B s 0.000072338 58 1986 1987427 128.364  127.0581  —1.3059
26 n6— —1-Fk =471 W g 0.000048225 60 1986 1987427 131226  131.0151 -0.2109
27 s e e H g 0.00011509 56 2260 2467140 132232 130.4900  —1.7420
28 A6 U TR S 0.00003215 62 1986 1987427 133.546 1349778 14318
29 n3- Bk = H R g 0.00048225 60 1986 1987427 135.342 1313199  -4.0221
30 = TR TR R 0.000021434 64 1986 1987427 140.126  138.9442  -1.1818
31 1 i H g 0.00008138 58 2558 3035173 142248  141.7711  -0.4769
32 VTR B g 0.000054254 60 2558 3035173 144248 1457260  1.4780
33 % Tk R B R 0.000036169 62 2558 3035173 149.660  149.6872  0.0272
34 T =R F R 0.000057545 60 2881 3703176 153.198  152.8932  -0.3048
35 T DukEmg H e 0.00004069 62 3230 4483778 163207  163.7188  0.5117
36 * T RS TR B R 0.0000071445 70 2558 3035173 164.803  165.5627  0.7597
37 T DR R H S 0.000027127 64 3230 4483778 165.600  167.6832  2.0832
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