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Quantitative Determination of Milk Fat Contained in Mixed Fats
using High Performance Liquid Chromatography

Kazuhiro TONATI*, Akira HAYAKAWA*, Hidekazu HIRAMOTO* and Satoru UITHARA¥*
*Osaka Customs Laboratory
4-11-28, Nankohigashi, Suminoe-ku, Osaka 559-0031 Japan

In customs laboratories, for quantitative analysis of the milk fat content in mixed fats, we analyze triglyceride composition or

fatty acid composition by gas chromatography (GC), and determine them quantitatively by using the least squares method.

However, these GC methods involve the risk of the accuracy of the results being affected. To avoid such problems when using

GC, we investigated a new quantitative analytical method using high performance liquid chromatography. By using butyric

acid, a specific component of milk fat, as an indicator, we found that it is possible to do quantitative analysis with small errors.
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Table 1 Mixture rates of standard mixed fats

Mixture Rates of Standard Mixed Fats

Milk Fat (%) Palm Kernel Oil (%)  Coconut Oil (%)
1 30.03 69.97 -
2 70.01 29.99 -
3 30.01 - 69.99
4 70.01 - 29.99
5 29.97 20.01 50.02
2.33(3) 2
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Fig. 1 Chromatogram of butyric acid and valeric acid at set conditions
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Table 2 Repeatability for the same sample

Measurement  Peak Area Ratio Per Weight

Ist 1.4623

2nd 1.4614

3rd 1.4635

4th 1.4639

Sth 1.4698
Average 1.4642
S.D. 0.0033

C. V. (%) 0.226

Table 3 Reproducibility for 10 samples

Sample No. Peak Area Ratio Per Weight

1 1.4290

2 1.4448

3 1.4658

4 1.4371

5 1.4419

6 1.4430

7 1.4467

8 1.4413

9 1.4636

10 1.4623
Average 1.4475
S.D. 0.0123

C. V. (%) 0.849
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Fig.2 Chromatogram of saponified milk fat with internal standard (valeric acid)
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Fig.3 Standard curve for determination of milk fat content (set milk fat content:
about 30%, internal standard: valeric acid (250 ppm))
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Fig. 4 Standard curve for determination of milk fat content (set milk fat content:
about 70%, internal standard: valeric acid (250 ppm))
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Table 4 Relationships between butyric acid concentration, milk fat content

and sample concentration ratio (butyric acid/valeric acid) Butvric acid
(a) WValeric acid
Butyric acid Concentration Milk Fat Content Sample Concentration Ratio
(ppm) (%) (Butyric acid/Valeric acid)
120 24 0.43 v
130 26 0.52
140 28 0.56
150 30 0.60
160 32 0.64 Y I'l_;\_
170 34 0.68
0 5 10 15 20 25 30

(a): Milk fat content is around 30%. . . .
Retension Time (min)

®)
Butyric acid Concentration Milk Fat Content Sample Concentration Ratio Fig. 6 Chromatogram of saponified standard mixed fat No. 3 (milk fat/coconut
(ppm) (%) (Butyric acid/Valeric acid) oil =30/70) with internal standard
330 66 1.32
340 68 1.34
350 70 1.36
360 72 1.38
370 74 1.40
380 76 1.42

(b): Milk fat content is around 70%.
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Fig. 5 Chromatogram of saponified standard mixed fat No. 1 (milk fat/palm
kernel oil = 30/70) with internal standard

Table 5 Analytical results of milk fat content for standard mixed fat No. 1-4 (n=5)

Added Fat Milk Fat Content
Actual (%) Determined (%) S. D. (%) C. V. (%)
. 30.03 30.03 0.0917 0.305
Palm Kernel Oil 70.01 70.07 0.0798 0.114
30.01 29.96 0.0992 0.331

Coconut Oil 70.01 70.01 0.0955 0.136
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Fig.9 Chromatogram of saponified standard mixed fat No. 5 (milk fat/palm kernel oil/coconut oil = 30/20/50) with internal standard

Table 6  Analytical results of milk fat content for standard mixed fat No. 5 (n=5)

Added Fat Content (%) Milk Fat Content
Coconut oil  Palm Kernel Oil Actual (%) Determin (%) S.D. (%) C. V. (%)
50.02 20.01 29.97 29.95 0.0589 0.197
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