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Study on gutter oils pattern recognition
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Abstract.Based on the strategy of Chinese tradition medicine fingerprint, Gas chromatography (GC) fingerprint
with 16 oil samples,including 7 kinds of edible oil and 9 kinds of illegal cooking oil,was established,in which
the RSD of relative peak areas and retention time of 12 common peaks in precision and repeatability were less
than 2.6% and 6.1% ,respectively. Then,illegal cooking oil discrimination model was established,by processing
data of 12 common peaks from 16 samples in principal component analysis (PAC) and partial least squares
discriminant analysis (PLS—-DA). Results showed that the method was pattern recognition for identification
edible oil and illegal cooking oil. This method was simple,fast,efficient and convenient popularization;it could
be used for rapid identification of illegal cooking oil by only using gas chromatography (GC) combined with
chemometrics analysis.

Key words: gutter oils; gas chromatography ; principal component analysis ; partial least squares discriminant
analysis; pattern recognition
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Table 2 The relative retention time of 12 samples

. e 5
Ff b
1 2 3 4 5 6 79 8 9 10 11 12
1 0.56 0.73 0.78 0.83 0.93 0.96 1.00 1.04 1.06 1.19 1.20 1.31
2 0.56 0.74 0.75 0.81 0.92 0.96 1.00 1.04 1.06 1.18 1.21 1.31
3 0.56 0.74 0.76 0.82 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.32
4 0.56 0.74 0.75 0.82 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.32
5 0.56 0.74 0.76 0.82 0.94 0.97 1.00 1.05 1.06 1.19 1.20 1.32
6 0.56 0.74 0.75 0.81 0.92 0.97 1.00 1.04 1.06 1.18 1.20 1.31
7 0.55 0.73 0.75 0.81 0.92 0.95 1.00 1.04 1.05 1.18 1.19 1.30
8 0.56 0.74 0.76 0.82 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.31
9 0.56 0.74 0.76 0.81 0.93 0.97 1.00 1.04 1.06 1.18 1.20 1.31
10 0.56 0.74 0.76 0.81 0.93 0.96 1.00 1.05 1.06 1.19 1.20 1.32
11 0.56 0.74 0.76 0.81 0.93 0.96 1.00 1.05 1.06 1.19 1.20 1.32
12 0.56 0.74 0.76 0.81 0.93 0.96 1.00 1.04 1.06 1.19 1.20 1.32
13 0.56 0.74 0.76 0.81 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.32
14 0.56 0.75 0.76 0.82 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.31
15 0.56 0.74 0.76 0.82 0.93 0.97 1.00 1.05 1.06 1.19 1.20 1.32
16 0.56 0.75 0.76 0.82 0.93 0.97 1.00 1.04 1.06 1.19 1.20 1.32
B 0.56 0.74 0.76 0.81 0.93 0.97 1.00 1.04 1.06 1.19 1.20 1.32
RSD (%)  0.20 0.47 0.70 0.52 0.43 0.47 0.00 0.40 0.30 0.37 0.40 0.41
K3 R IR WA (pAD
Table 3 The relative peak area of 12 samples
e 5
b
1 2 3 4 5 6 7(S 8 9 10 11 12
1 0.01 0.67 0.01 0.02 9.15 2.88 1.00 0.10 0.49 0.05 0.90 25.16
2 0.02 1.69 0.02 0.01 4.16 7.87 1.00 0.06 0.04 0.06 0.02 8.45
3 0.05 18.41 0.16 0.10 43.96 82.97 1.00 0.61 0.81 0.20 0.11 15.90
4 0.24 25.00 0.27 0.21 125.12  239.35 1.00 1.60 0.94 3.76 0.49 17.72
5 0.12 30.23 0.23 0.20 120.68  98.54 1.00 4.62 2.67 8.35 0.53 122.46
6 0.01 1.71 0.02 0.01 4.60 8.47 1.00 0.08 0.05 0.11 0.01 19.83
7 0.00 0.32 0.00 0.00 1.08 1.32 1.00 0.01 0.04 0.01 0.09 12.68
8 0.21 4.69 0.32 0.06 9.89 10.83 1.00 0.10 0.27 0.07 0.37 15.31
9 0.21 4.66 0.31 0.07 9.83 10.78 1.00 0.10 0.26 0.07 0.36 10.76
10 0.21 4.70 0.32 0.07 9.95 10.83 1.00 0.10 0.27 0.07 0.37 9.35
11 0.20 4.62 0.31 0.06 9.73 10.68 1.00 0.10 0.26 0.07 0.36 13.68
12 0.21 4.63 0.31 0.07 9.76 10.69 1.00 0.10 0.26 0.07 0.36 12.82
13 4.89 136.52 3.95 0.54 120.96  364.06 1.00 1.76 1.28 0.43 0.33 16.73
14 0.26 10.06 0.44 0.04 2297  22.86 1.00 0.19 0.38 0.09 0.56 9.20
15 0.81 32.13 1.57 0.12 74.54  67.09 1.00 0.54 0.43 0.23 0.07 8.03
16 0.28 8.75 0.25 0.04 11.38 23.73 1.00 0.15 0.38 0.09 0.66 12.17
Bl 0.48 18.05 0.53 0.10 36.74  60.81 1.00 0.64 0.55 0.86 0.35 20.64
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