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Characterization of Milk Proteins

Satoshi INOUE* Takeshi YUKIMOTO* Yoshinori TAKAYAMA* Tetsuya NAGAI*
*Kobe Customs Laboratory
12-1, Shinko-cho, chuo-ku, Kobe, Hyogo 650-0041 Japan

Protein goods classified under Chapter 35 in the Customs Tariff Schedule vary widely in their raw materials and
manufacturing processes. In particular, proteins made from milk are in some cases classified under both Chapter 35 and
Chapter 4 depending on differences in protein content or manufacturing process. In this study, with the purpose of using data
obtained for future analysis and customs classification, we studied various analysis experiments with standard reagents and
imported goods consisting of milk proteins. By characterizing the properties of these products, we found that among standard
reagents and imported goods consisting of milk proteins there are some protein goods do not have usual characteristics. This

indicates the actions needed for future analysis and customs classification.
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Table 1 Determination of milk protein in various goods (unit:%)
Protein Water Ash Total
No. Goods Name (A) (B) ©) Color of ash (A+B+C)
1 Whole Milk Powder 24.5 43 5.1 White 339
2 Whole Milk Powder 23.9 3.1 5.7 White 32.7
3 Skim Milk Powder 31.3 6.4 6.6 White 443
4 | Skim Milk Powder 35.8 45 7.9 White 482
(reagents)
5 Skim Milk Powder 35.6 5.7 7.7 White 49.1
¢ | Whey Powder 125 46 53 White 2.4
(imports)
7 | Cascin, from Milk 87.9 9.4 2.9 Black 100.2
(reagents)
o- Casein
8 (reagents) 89.2 t T t l
Casein
9 (imports) 67.6 10.1 4.4 Gray 82.1
jo | Acid Casein 86.4 112 28 Black 100.4
(imports)
11 | Rennet Casein 82.4 8.7 8.1 Black 99.2
(imports)
12 Rg?nrif;rfssem 81.7 9.4 8.2 Black 99.3
13 | Cascin Sodium 84.9 10.5 32 White 98.6
(reagents)
14 | Cascin Sodium 84.1 8.7 3.9 White 96.7
(imports)
15 | LACTALBUMIN 87.5 5.1 1.8 Black 94.4
(reagents)
16 | Albumin(Milk) 77.9 62 52 White 89.3
(reagents)
17 LACTALBUMIN 86.8 6.2 2.1 Black 95.1
(reagents)
Lactalbumin
18 (reagents) 84.7 t I t T
Albumin, Bovine Serum
19 (reagents) 88.3 t i t l
Whey Protein
20 (imports) 75.2 7.2 5.6 Gray 88.1
WPC
21 (imports) 78.8 5.6 3.6 Gray 87.9
2» | WM 86.1 7.1 0.5 Black 93.7
(imports)
23 | TMP 90.7 53 34 White 99.5
(imports)
MPC
24 (imports) 81.7 4.4 6.3 Gray 92.4
MPI
25 (imports) 80.9 9.2 6.3 Gray 96.4
o 0,
26 | ey Protein 2 3:02 782 75 49 Gray 90.6
3 0,
27 }Vl\}/};y Protein gg gt% 82.8 72 44 Gray 94.4
7 0,
28 | Yy Protein 23wt 9 86.7 62 3.9 White 96.8
0

T : no analysis



222 SDS
PhastGel Gradient 8-25 (GE healthcare)
[1 1250V,10.0 mA, 3.0 W, 15 ,1Vh
2 1250 V,1.0mA,3.0W, 15 ,2Vh
[3 1250V,10.0 mA, 3.0 W, 15 ,65Vh
SDS1.0g 2- 1.0 ml
20 ml 120 mg
100 ml SDS
PhastGel Blue R 1 80 ml
5-10 120 ml
2
20%
316
5 10 85
23
231
10g 50 ml
0.10g 100 ml
232
6.38
233 SDSs
5-6 mg/ml
1.5ml SDS 1.0 ml
2 0.5 wl
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15. LACTALBUMIN

Fig.1 Reagents in solution
Albumin on the left side is precipitated in solution.

5

234
234

234

3.1

3.2

16. Albumin(Milk)

1

@
10g

@
15¢g

Table 1

23. TMP
15. LACTALBUMIN

222

105

Fig.1

50 23

550

Fig.2

13. Casein Sodium

105

(Wt %)

50

35



36

6. Whey Powder

21. WPC

Fig.2 Imports in solution

TMP completely dissolved in solution regardless of whether casein exists.
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3.4 SDS

Fig.3
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Fig.3 Electropherogram
4:Skim Milk Powder; 7:Casein,from Milk; 13:Casein sodium;
15:LACTALBUMIN; 16:Albumin(Milk); 17:LACTALBUMIN;
23:TMP; 25:MPI; 6:Whey Powder; 21:WPC; 22:WPI
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Fig.4 Fig.5
15. LACTALBUMIN 16.
Albumin(Milk)
23. TMP
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4. Skim Milk Powder 7. Casein,from Milk 13. Casein Sodium

15. LACTALBUMIN 16. Albumin(Milk)

Fig4 Color of ash from reagents

23. TMP 25. MPIL 6. Whey Powder

21. WPC 22. WPI

Fig.5 Color of ash from imports
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