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Rapid non-destructive testing of vegetable oil adulterated
with fried animal oil by NIRS
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Abstract: A quantitative model of vegetable oil adulterated with
fried animal oil has been established based on near infrared reflec-
tance (NIRS) and chemometrics. A spectroradiometer was used
for collecting spectra collected in 10 000~4 000 cm~'. The NIR
spectra were collected from 100 samples. By using the TQ-Ana-
lyst, the best pretreatment method was obtained while choosing
the total spectra area combined with PLS. The best pretreatment
method is the first derivative combined with Norris derivative fil-
ter. The model is feasible. with the Corr. Coeff. of 0.992 0.
RMSEP of 3.11, and the result of z-test is passable while the val-
idation method is cross validation. In this paper, a feasible
method is established to detect vegetable oil adulterated with fried
animal oil.
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Figure 1 Spectral image of all samples
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Table 1 Model results in different {requency region
X /em ! B F 5 r RMSEP
R X 10 0.983 9 4.41
5 000.0~4 000.0 7 0.906 4 10.10
6 000.0~5 000.0 5 0.875 4 12.30
6 000.0~4 000.0 10 0.985 7 4.34
9 000.0~6 000.0 9 0.957 5 7.64
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Figure 2 The spectra processed by first derivative

and smoothing
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Figure 3 The spectra processed by second derivative

and smoothing
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Table 2 The modeling results of vegetable oil adulteration
with fried animal oil in different pretreatment
o Ak B 5 MAKFZEB RMSEP
T4 H S ot 10 0.983 9 4.41
— W5 10 0.985 7 4.13
e e 8 0.962 8 7.86
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Figure 4 The sequence of samples Mahalanobis distance
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Table 3 The modeling results of vegetable oil adulteration

with fried animal oil after diagnose

Ak #1751 H T4 LEEE RMSEP
SRR 10 0.983 9 4.41

S R 10 0.985 7 413
MR G 10 0.992 0 3.11
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Table 4 Prediction value vs actual value for vegetable oil adulteration with fried animal oil
H5 HIEH/ % M/ % MXHRZE/ % g HIAH/ % W/ % HFiRZE/ %

1 25 27.07 8.28 16 12 11.89 —0.92

2 55 55.36 0.65 17 33 32.67 —1.00

3 28 27.06 —3.36 18 62 58.66 —5.39

4 64 59.53 —6.98 19 24 25.46 6.08

5 82 82.38 0.46 20 35 36.85 5.29

6 66 64.30 —2.58 21 78 74.16 —4.92

7 37 37.67 1.81 22 32 31.95 —0.16

8 45 46.56 3.47 23 50 47.86 —4.28

9 70 66.42 —5.11 24 24 25.46 6.08
10 90 91.10 1.22 25 20 20.56 2.80
11 30 31.61 5.37 26 75 75.66 0.88
12 10 9.78 —2.20 27 80 78.40 —2.00
13 56 58.16 3.86 28 40 42.81 7.03
14 38 37.95 —0.13 29 65 67.27 3.49
15 72 69.29 —3.76 30 60 54.91 —8.48
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Table 5 The t-test of actual data versus predictive value for vegetable oil adulteration with fried animal oil
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