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Establishment and study of camellia oil multiple adulteration
near-infrared model
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ABSTRACT: Objective To establish a multiple adulteration model of camellia oil, peanut oil and corn oil based on
near-infrared spectroscopy combined with partial least squares method. Methods The model was optimized by
comparing different spectral bands and pretreatment methods. The optimal multiple adulteration model of camellia
oil, peanut oil and corn oil was determined. Results The performance indexes of the models were all greater than
0.99, and the mean variance of the correction set and prediction set was within 0.6. After the external verification of
unknown adulteration samples, there was a good correlation between the predicted value and the measured value. The
relative error of the predicted value of the binary adulteration model was within 1%, the ternary adulteration was
within 6%, and the verification results are good. Conclusion Near-infrared spectroscopy combined with partial
least square method is fast, effective and environmentally friendly, which can be used for quantitative detection of
adulteration of camellia oil.
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Table 1 Statistical results of adulterated camellia oil samples in multiple systems
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Fig.l Near infrared spectroscopy of all samples
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Table 2 Results of the adulteration model of the optimal band
SRR W Bt/em™! Re RMSEC R, RMSEP Rev RMSECV
4844.31~4466.33
FKh 5900.00~5700.00 0.9998 0.269 0.9995 0.592 0.9997 0.466
8570.11~7914.43
4690.03~4574.32
A 5222.29~4697.75 0.9996 0.434 0.9996 0.534 0.9990 0.662
6503.27~6316.85
5114.29~4882.88
AR 6618.50~5129.72
s 0.9993 0.517 0.9985 0.536 0.9983 0.789
A 7328.17~6633.93
8639.53~7875.86
3 FREEETLEMZBANEARBNLZF RS RERBRERILE
Table 3 Comparing of models established in different spectral pretreatments for camellia oil adulterated with corn oil
i T b B Rc RMSEC RMSEP Rey RMSECV
JE S 0.9995 0.446 0.679 0.9991 0.613
JFERE+SG 0.9995 0.448 0.680 0.9991 0.616
— Wi 0.9996 0.397 0.713 0.9992 0.570
— B3 H+SG 0.9996 0.394 0.718 0.9993 0.553
— B 5+Nd 0.9998 0.269 0.584 0.9997 0.366
ZBr S 0.9997 0.369 0.771 0.9985 0.791
ZHr- S E+SG 0.9998 0.304 0.699 0.9994 0.513
Z K- E+Nd 0.9998 0.274 0.588 0.9996 0.380

R4 FREEETMLCEMBAEERMLI RIS EERERESERIER

Table 4 Comparing of models established in different spectral pretreatments for camellia oil adulterated with peanut oil

i Tl Ak 2 Rc RMSEC RMSEP Rey RMSECV
RO 0.9990 0.649 1.61 0.9984 0.828
JEIE+SG 0.9995 0.469 0.736 0.9988 0.730
— A 0.9994 0.488 0.750 0.9993 0.567
— B SE+SG 0.9995 0.470 0.665 0.9993 0.542
— B S %+Nd 0.9996 0.416 0.520 0.9993 0.504
ZHeE 0.9994 0.453 0.849 0.9990 0.553
ZHrSH+SG 0.9995 0.421 0.568 0.9992 0.581
Z B %Nd 0.9996 0.447 0.526 0.9990 0.562
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i e /N 3R 3% (PLS) 7. —JG Al = JC B 18 11 A 3k 1 B A
NIR Y, fr gy f 4 IR 4 | TR0 A58 B IR S5 SR L
6, MMABATKIM ., AW, ERMAAEA M ZJT
A= e R L A T TR AR R RS AR PR TR B R
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Table S Comparing of models established in different spectral pretreatments for camellia oil adulterated with corn oil and peanut oil

S Ak 3 Rc RMSEC RMSEP Rev RMSECV
JOGIE 0.9971 1.01 0.652 0.9945 1.37
JFOtiE+SG 0.9973 1.01 0.652 0.9950 1.37
— S5 0.9988 0.670 0.693 0.9965 1.14
— B FH+SG 0.9992 0.544 0.541 0.9978 0.917
— B FH+Nd 0.9994 0.486 0.455 0.9986 0.719
TR 0.9900 1.94 2.15 0.9730 3.18
I RE+SG 0.9990 0.619 0.653 0.9972 1.03
T S HNd 0.9996 0.402 0.505 0.9991 0.593
F6 ZRNERBBRHEGRMEZGERER
Table 6 Model performance of optimal conditions for adulterated samples in multiple mixtures
BRI WAL P Bt/em™ Re RMSEC R, RMSEP Revy RMSECV
5 4844.31~4466.33
N *BJ/I\TE'F;}:SZ
Tk N 5900.00~5700.00 0.9999 0.205 0.9987 0.584 0.9996 0.416
8570.11~7914.43
N 4690.03~4574.32
e NG 5222.29~4697.75 0.9999 0.246 0.9989 0.520 0.9997 0.385
6503.27~6316.85
5114.29~4882.88
AEAE AN ISR 6618.50~5129.72
s 0.9998 0.288 0.9998 0.505 0.9995 0.431
FOKiHh +Nd 7328.17~6633.93

8639.53~7875.86
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Table 7 Performance of external validation of model of camellia oil adulterated with corn oil
FE b G LN EAE /% L2 T e/ % AR IR2E Y AHRTER 22 /%

4 94.90 94.80 —-0.1 —-0.11

7 86.62 86.54 -0.8 -0.92

19 82.40 82.27 -0.13 —-0.16

22 75.48 75.53 0.05 0.07

28 64.45 64.34 —-0.11 -0.17

31 58.30 58.21 —-0.09 -0.15

35 49.88 49.63 -0.25 -0.50

39 68.35 68.23 -0.12 —-0.18

41 80.06 80.02 —0.04 —-0.05

43 88.90 88.76 -0.14 -0.16

RS BALEMMLZHERRIMRIIELE R
Table 8 Performance of external validation of model of camellia oil adulterated with peanut oil
A A= N2 ELAE/ % LS b TR % 4 X0 1R 25/ % HAXT R 2/%

11 94.77 93.86 -0.91 —-0.96

12 84.86 84.12 —-0.74 —0.88

23 75.09 74.97 —-0.12 -0.16

26 70.89 70.17 -0.72 -0.92

29 59.95 59.92 —-0.03 -0.05

34 52.50 52.66 0.16 0.30

38 83.83 83.42 —-0.41 —-0.49

39 79.90 79.36 —-0.54 —0.68

42 64.00 63.80 -0.2 -0.31

44 55.88 55.86 —-0.02 —-0.04

F 9 IBAERWRELE BAOL T AR MRS R
Table 9 Performance of external validation of model of camellia oil adulterated with corn oil and peanut oil
E A AEA
GETE e
TLAH/% BIE/% FHXT /% HAH/% PRIE/% FHXT /%

4 22.22 22.88 2.97 29.89 29.52 -1.23
15 27.36 27.79 1.57 27.56 26.11 -5.26
23 40.66 40.68 0.49 9.93 9.72 -2.11
28 10.33 10.10 -2.22 34.84 34.55 —-0.83
31 19.41 19.41 0.00 25.64 25.53 —0.43
32 9.60 9.70 1.04 31.78 32.11 -1.04
45 17.55 16.75 4.56 23.13 24.46 5.75
49 32.01 31.38 1.96 12.55 12.35 -1.59
55 17.58 17.69 0.62 17.72 17.22 -2.82
57 17.58 17.41 -0.97 14.91 15.44 3.55
59 18.75 18.55 -1.06 9.52 10.01 5.15
60 5.10 5.13 0.59 14.06 14.7 4.55
64 5.77 5.65 -2.07 10.60 11.02 3.96
67 8.64 8.33 -3.58 4.99 4.84 -3.00
70 28.81 28.51 1.04 24.35 24.76 1.68
72 39.20 38.54 -1.68 14.59 15.00 2.81
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