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Rapid Quantitative Determination of Raw Material Components in Blended
Edible Oil Based on Raman Spectroscopy

DONG Jingjing WU Jingzhu CHEN Yan LIU Cuiling CHEN Liguo
( Beijing Key Laboratory of Big Data Technology for Food Safety, Beijing Technology and Business University, Beijing 100048 , China)

Abstract; Quantitative detection of five kinds of raw materials ( peanut oil, sesame oil, rapeseed oil,
soybean oil and corn oil) in blended edible oil was realized by laser Raman spectroscopy combined with
Partial Least Squares method. Firstly, the 169.58 ~ 1813.61 ¢cm ' spectral region with abundant fatty
acid information was selected, and the spectral denoising and purification of the spectral region were
carried out by first derivative + Norris 3 preconditioning. Then, Raman quantitative detection model was
established for raw material components of blended edible oil by using Partial Least Squares. The
correlation coefficients of calibration set of peanut oil, sesame oil, rapeseed oil, soybean oil and corn oil
were 0.999 8, 0.9418, 0.998 8, 0.999 8,0.996 1, respectively. And the correlation coefficients of the
verification set were 0.943 5, 0.8593, 0.9542, 0.967 6,0. 9429, respectively. The root mean square
error (RMSE) were 0. 117, 0.218, 0.128, 0.125,0. 179, respectively. The results showed that laser
Raman spectroscopy combined with chemometric resolution method can be used to determine the contents
of raw material components in blended edible oil quickly and accurately. The good prediction ability can
provide a theoretical basis for rapid detection of the content of blended edible oil.

Key words: Raman spectroscopy; blended edible oil; raw material component; quantitative detection;
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Tab.1 Volume ratio of components in the blended oil samples

o ‘ ';“E%MKTRIZE _ ‘ b E ‘ %’f‘ﬂiﬁifﬂtt _ ‘
FEHE ZRRI P3| RS F KA AEA: Z R SEKF PR 5 S|
1 1 0 0 0 0 37 0 0.3 0.2 0.5 0
2 0 1 0 0 0 38 0 0.4 0.2 0.4 0
3 0 0 1 0 0 39 0 0.2 0.3 0 0.5
4 0 0 0 1 0 40 0 0.4 0.1 0 0.5
5 0 0 0 0 1 41 0 0.4 0.2 0 0.4
6 0.5 0.5 0 0 0 42 0 0 0.2 0.2 0.6
7 0.4 0.6 0 0 0 43 0 0 0.4 0.2 0.4
8 0 0.2 0.8 0 0 44 0.2 0 0.1 0.7 0
9 0 0.4 0.6 0 0 45 0.2 0 0.3 0.5 0
10 0 0 0.2 0.8 0 46 0.4 0 0.2 0.4 0
11 0 0 0.4 0.6 0 47 0 0.2 0 0.2 0.6
12 0 0 0 0.2 0.8 48 0 0.4 0 0.1 0.5
13 0 0 0 0.4 0.6 49 0.2 0 0.1 0 0.7
14 0.2 0 0.8 0 0 50 0.4 0 0.2 0 0.4
15 0.6 0 0.4 0 0 51 0.2 0 0.3 0.5
16 0 0.4 0 0.6 0 52 0.4 0 0.2 0.4
17 0 0.6 0 0.4 0 53 0.2 0.1 0.2 0.5 0
18 0 0 0.2 0 0.8 54 0.2 0.1 0.3 0.4
19 0 0 0.4 0 0.6 55 0.2 0.1 0.4 0.3 0
20 0.2 0 0 0.8 0 56 0 0.2 0.1 0.2 0.5
21 0.4 0 0 0.6 0 57 0 0.2 0.1 0.3 0.4
22 0 0.4 0 0 0.6 58 0 0.2 0.1 0.4 0.3
23 0 0.6 0 0 0.4 59 0.2 0 0.1 0.2 0.5
24 0.4 0 0 0.6 60 0.2 0 0.2 0.2 0.4
25 0.6 0 0 0.4 61 0.2 0.1 0.2 0 0.5
26 0.2 0.4 0.6 0 0 62 0.2 0.2 0.2 0 0.4
27 0.3 0.2 0.5 0 0 63 0.2 0.1 0 0.3 0.4
28 0.4 0.3 0.3 0 0 64 0.2 0.1 0 0.4 0.3
29 0.5 0.1 0.4 0 0 65 0.2 0.2 0 0.4 0.2
30 0.3 0.1 0 0.6 0 66 0.2 0.2 0 0.2 0.4
31 0.2 0.3 0 0.5 0 67 0.05 0.15 0.05 0.15 0.6
32 0.4 0.2 0 0.4 0 68 0.05 0.05 0.15 0.25 0.5
33 0.2 0.1 0 0 0.7 69 0.1 0.1 0.1 0.3 0.4
34 0.4 0.1 0 0 0.5 70 0.05 0.15 0.05 0. 45 0.3
35 0.2 0.4 0 0 0.4 71 0.05 0.05 0.2 0.5 0.2
36 0 0.2 0.2 0.6 0 72 0.05 0.2 0.05 0.6 0.1
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Fig.1 Raman spectra of edible blended oil Fig.2 Characteristic band of edible blended oil’ s
JNH 2 FER . HohnF kBN Re FREE S faman spectra

A, Rp AU AH 5C R 2, RMSEC e bnty J7ARIRZE , RMSEP Oy # il ¥ J7 % 22 , STD Jy it il



420 g Ak Bl M ¥ 2017 4
0l 2= 1 bR 1 R 2, Re I Rp (09 {H # K . RMSEC 11
20 RMSEP ¢ {288 /)N , 465 750 fg 1 g b 0 o 6 789 i
o 185 SEBRAE A AR S P an ] 4 FFR .
i ph 2 2 AT, SR — B 4 + Norris 3 45 5F- 3 i
. . - . N
1} Ak B 5 7 S ST AR AR | R G L Ath 0 Ak # Oy 3k  ST
30 AR TR YR B AT AR R Y 4 R, kB R I A AR
401 JFOREAL A3 v B AR A T L 2 BRI L SEAT IR R T R R
1800 1400 1000 600 200 K A B A Re 43 %) 4 0.999 8 0.941 8,
. A o 0.998 8. 0.999 8.0.996 1, Rp 4% %] & 0.943 5.
Bl 3 —Br 3%k + Norris 344 3 S WAL P 5 1 2 O3 & . o
_ . o _ 0.8593.0.9542.0.9676.0.942 9 , T {1t A7 v s 22
Fig.3 Raman spectra after first-order derivative + Norris
JANG=TT IS
derivative 3-point preprocessing STD 43 %Il & 0.056 2.0.113 9.0.064 4.0.062 4.
0.0914,
*2 ETPLSEHBMNAMBZHASTNLGE R
Tab.2 Prediction results of components in edible blended oil based on PLS
AL P £ AN 2 nF Re Rp RMSEC RMSEP STD
P 2 0.914 7 0.853 4 0.0818 0. 129 0.096 0
B R 1 0.7390 0.755 1 0.1140 0.173 0.1315
¥ ke 6 0.998 8 0.896 8 0.0107 0. 189 0.094 9
K 10 0.999 7 0.9452 0. 006 04 0. 160 0. 080 7
F ok 1 0.6399 0.584 6 0.1970 0.285 0.2240
164 1 0.716 7 0.6279 0. 141 0. 158 0.146 6
R0 1 0.8029 0.6100 0.101 0. 255 0.154 6
ZBr S +SG9 SR 1 0.7810 0.6812 0.136 0.207 0.157 4
PR 1 0.667 8 0.560 0 0.188 0.261 0.2089
F oK 1 0.678 5 0.567 4 0.188 0.308 0.2257
164 4 0.9489 0.8602 0.063 9 0. 141 0.089 5
3 4 0.885 1 0.8102 0.078 8 0. 148 0.1013
— B 5% + Norris 9 AT 8 0.999 6 0.988 7 0.006 43 0. 064 0.0328
NGR 8 0.998 9 0.984 4 0.0117 0.086 5 0.043 6
F K 9 0.998 3 0.9782 0.0147 0.113 0.056 6
1A 10 0.999 8 0.9435 0. 003 03 0.117 0.056 2
2RI 3 0.9418 0.859 3 0. 040 90 0.218 0.1139
- § ¥k + Nouris 3 Byl 7 0.998 8 0.9542 0. 007 47 0.128 0. 064 4
NGR 10 0.999 8 0.967 6 0.003 14 0.125 0.062 4
T 3 7 0.996 1 0.9429 0.015 90 0. 179 0.091 4
104 oo 1.04 Corr.Coeff.: 0.97045 1.0 Corr.Coeff.: 0.99941
Core Coeff: 099989 RMSEC: 0.0400 RNII§EC: 0.00747
1 RMSEP: 0.117 1 RMSEP: 0.218 RMSEP: 0.128
33 10 f;clo.rs ;Jsed P 3 factors used ot J 7 factors used
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Fig. 4

Correlation analysis results between predictions and actual values
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