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Analysis of Fatty Acid Profile of Camellia Oil by Near-infrared Spectroscopy and Chemometrics
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Abstract |nthe present work, after being saponified and methyl esterified, the fatty acid composition of 97 camelliaoil samples
was analyzed by gas chromatography. Meanwhile, the near-infrared spectra of all sampleswere acquired in the transreflection
mode. Cdibration models for the relative contents of saturated fatty acids (Cieo + Ciso0), Oleic acid (Cis1) and linoleic acid
(Cis2) were established by partia |east-squares regression method were applied. Additionaly, the pretreatment of spectrawas
optimized. Theresults showed that the root mean square errors of cross-validation (RMSECV) for Ciso+ Ciso, Cis1 and Cis:2
were 0.180, 0.598 and 0.269, respectively. The root-mean-square errors of prediction (RMSEP) for Cis:o, Cis:1 and Cis:2 Were
0.180, 0.598 and 0.269, respectively. The correlations of determination (Ry?) of the three components were 0.996, 0.999 and
0.999, respectively. These findings indicate that near-infrared spectroscopy can be used to identify the authenticity of camellia
oil asasimple, rapid, nondestructive and reliable method for analyzing fatty acid profile.
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Fig.1 NIR spectrum of a typical camellia oil sample
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Fig.2 Chromatogram of fatty acid composition of camellia oil sample
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Table 1 PLS model parameters for saturated fatty acids, oleic acid and
linoleic acid obtained from raw and pretreated spectra

20 19 20
REMSECV 0.159 0.533 0.418
RMSEP 0.183 0.641 0.355
Rp? 0.989 0.999 0.999

MSC* MSC*

Norris Norris Norris

13 14 8
REMSECV 0.143 0.448 0.392
RMSEP 0.180 0.598 0.269
Rp? 0.996 0.999 0.999
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Fig.3 Correlation between predicted and measured values of saturated
fatty acids, oleic acid and linoleic acid contents
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Table 2 Predicted and instrumentally determined fatty acid composi-

tion of camellia oil

%

1 894 902 089 532 526 112 216 218 072
2 999 982 170 808 812 049 728 128 0
3 103 103 0 793 796 037 806 887 100
4 103 104 097 791 796 063 878 894 18
5 136 133 22 332 339 210 453 449 0.88
6 101 103 198 790 788 025 857 879 256
7 104 105 09 789 782 08 868 871 034
8 100 986 140 808 803 061 728 768 549
9 101 102 099 806 799 08 756 814 767
10 105 106 095 675 672 044 164 167 182
1 109 108 091 734 734 0 131 132 076
12 554 559 090 634 632 031 182 180 1.09
13 542 534 147 543 540 055 185 186 054
14 150 150 0 238 237 042 526 524 0.38
15 101 992 178 794 797 037 854 822 374
16 971 966 051 797 796 012 850 835 176
17 959 961 020 802 800 024 782 798 204
18 95 952 041 797 801 050 85 813 5.02
19 981 984 030 787 801 177 801 791 124
20 101 101 0 803 808 062 798 769 363
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