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Application of Multivariate Analysis at Customs Laboratory
Analysis of Mixed Fats
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Multivariate analysis was applied to determination of mixed ratios at the customs laboratory. In this method,
the mixed ratio for a milk fat and coconut oil mixture was more accurately determined than in a conventional
method. Both known blended samples and unknown samples were measured for triglyceride composition by GC.
The 13 peaks and one peak (as an internal standard) at gas chromatograms were chosen by relative values to make
a data base. These data were used for the multivariate analysis such as cluster analysis and principal component
analysis.
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Table 1 Composition of samples
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(a)Known blend samples(mixture of milk fat® and coconut oil)

Chromosorb WAW DMCS

Sample No.

1 2 3 4 5 8

7

8

9

10

11

Milk fat content(%)|100.0 88.9 79.2 69.8 59.8 49.8 40.5 29.¢ 20.3 10.6 0.0

(b)Unknown samples
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Fig.1 Chromatogram of Mixed Fats (Milk Fat Coconut Oil
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Table2 Filed data
Sample Peak number®
No. C¥M” 2 3 5 7 8 9 10 11 12 13 14 15 18
1 0:100 0.067 0.088 0.402 1.863 2.147 1666 1.177 1.098 1.202 1.410 1.627 1.322 0.529
2 10:90 0.056 0.079 0.494 1.715 1.909 1.440 1.015 0.904 0.945 1.092 1.246 1.008 0.388
3 20:80 0.049 0.073 0.557 1.596 1.738 1.279 0.910 0.780 0.789 0.802 1.013 0.815 0.330
4 30:70 0.043 0.070 0.606 1.527 1.616 1.171 0.836 0.685 0.666 0.752 0.827 0.666 0.269
5 40:60 0.036 0.064 0.643 1.429 1.484 1.054 0.750 0.584 0.539 0.597 0.642 0.514 0.207
6 50:50 0.031 0.061 0.678 1.366 1.381 0.963 0.689 0.513 0.451 0.487 0.508 0.405 0.165
7 60:40 0.027 0.056 0.701 1.312 1.302 0.893 0.640 0.453 0.374 0.391 0.393 0.312 0.129
8 70:30 0.022 0.051 0.715 1.273 1.243 0.842 0.602 0.401 0.306 0.306 0.293 0.231 0.102
9 80:20 0.018 0.046 0.735 1.224 1.168 0.776 0.557 0.351 0.248 0.238 0.210 0.163 0.075
10 90:10 0.017 0.047 0.753 1.185 1.106 0.724 0.521 0.312 0.200 0.177 0.137 0.105 0.055
11 100:0 0.017 0.049 0.768 1.150 1.051 0.680 0.494 0.282 0.162 0.127 0.077 0.058 0.045
uk1 unknown 0.013 0.044 0.761 1.173 1.098 0.718 0.507 0.291 0.175 0.147 0.111 0.093 0.053
uk2 unknown 0.013 0.042 0.754 1.181 1.098 0.713 0.511 0.299 0.183 0.155 0.114 0.085 0.044
uk3 unknown 0.010 0.038 0.756 1.174 1.088 0.705 0.505 0.295 0.181 0.154 0.111 0.082 0.039
uk4 unknown 0.012 0.041 0.757 1.172 1.085 0.706 0.511 0.302 0.189 0.160 0.113 0.080 0.037
uk5 unknown 0.013 0.044 0.761 1.159 1.058 0.684 0.498 0.289 0.172 0.138 0.088 0.060 0.031
uk6 unknown 0.000 0.035 0.760 1.172 1.079 0.691 0.485 0.262 0.134 0.090 0.036 0.006 0.000
a) Coconut oil
b) Milk fat
¢) This number corresponds to the number in Fig.1.
Table 3 Result of conventional method
Sample Caluculated value by Theoretical content of
No. conventional method milk fat
uk1 7.3% 8.4%
uk2 6.5% 8.0%
uk3 6.8% 8.5%
uk4 6.9% 8.4%
uk5 2.5% 8.1%
uké -2.4% 7.8%
Table 3
11 6
17x 14
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Table 4 Result of principal component analysis

Factor loading
1 2 3 4

Data base and uk1 D.P.C 12,815 0.16 0.008 0.008

Proportion 98.58% 1.23% 0.05% 0.05%

Data base and uk2 D.pP.C 12.795 0.192 0.005 0.002

Proportion 98.42% 1.48% 0.04% 0.02%

Data base and uk3 DP.C 12.704 0277 0.006 0.003

Proportion 97.72% 2.13% 0.05% 0.02%

Data base and uk4 DP.C 12.769 0.211 0.005 0.003

Proportion 98.22% 1.62% 0.04% 0.02%

Data base and uk5 DP.C 12.827 0.152 0.007 0.003

Proportion 98.67% 1.17% 0.05% 0.02%

[—‘i‘_ ! Data base and uk6 D.P.C 12458 0527 0.007 0.002
Proportion 95.83% 4.05% 0.05% 0.02%

uk6 uk3 11 uk4uk3ukluk210 9 8 7 6 5 4 3 2 1 D.P.C.:Dispersion of principal component

Fig.2 Dendrogram of Cluster Analysis
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Table 5 Analytical results

Sample Caluculated value Theoretical content of
No. Multivariate anlysis Conventional method milk fat
uk1 9.4% 7.3% 8.4%
uk2 9.0% 6.5% 8.0%
uk3 8.1% 6.8% 8.5%
uk4 8.6% 6.9% 8.4%
uk5 6.0% 2.5% 8.1%
uk6 1.9% -2.4% 7.8%
Table 5
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