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Quantitative analysis of proteins by the Dumas method

Yukie MURAOKA*, Tomohiro IGARASHI*, Jun YAGI* and Takayuki KATAYAMA*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In the Customs analysis method, the Kjeldahl method has been adopted for determination of crude proteins. However, there

are some concerns about the Kjeldahl method’s safety and environmental burden. In our previous study, some tests were

conducted to evaluate whether the Dumas method, which is a safer, more environmentally friendly and more rapid

quantification method, is substitutable for the Kjeldahl method, but some samples had different quantities of total nitrogen in

the two methods. Consequently, in this study, we changed the measurement conditions for the Dumas analysis from the first

report version and again compared the two methods. When we doubled the sample amount (200mg) in the Dumas method, the

quantitative amount of total nitrogen became closer to that of the Kjeldahl method than the prior 100 mg sample in the Dumas

method. Significant differences between the Kjeldahl and Dumas methods weren’t apparent and the relative standard deviation

by the Dumas method was smaller than that by Kjeldahl. In addition, the rice flour content in a mixture of rice flour and starch

calculated from the quantities of nitrogen obtained by the Kjeldahl and Dumas methods (sample 200mg) were nearly the same.
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Table 1 Results of the total nitrogen determinations by the Kjeldahl and Dumas methods

Kjeldahl Dumas (sample 100 mg) Dumas (sample 200 mg)
Category Sample name

Mean RSD | Mean RSD  ttest® K/D® | Mean RSD  #test®  K/D®

Animal feeds Imported animal feeds 1 7.540 0.52 7.557 0.62 0998 | 7.513 0.40 1.004
Imported animal feeds 2 13.225 0.42 13229  0.26 1.000 | 13.241  0.09 0.999

Imported animal feeds 3 6.107 1.30 6.078 0.67 1.005 | 6.079 0.41 1.005

Imported animal feeds 4 5.449 0.50 5.393 0.21 * 1.010 | 5.452 0.17 0.999

Imported animal feeds 5 5.476 0.69 5.441 0.32 1.007 | 5.472 0.14 1.001

Imported animal feeds 6 5.099 0.88 5.131 0.34 0.994 | 5.107 0.09 0.999

Imported animal feeds 7 4.646 0.58 4.661 0.45 0.997 | 4.664 0.29 0.996

Milk proteins Whole milk powder 4.281 0.28 4.291 0.05 0.998 | 4.286 0.05 0.999
Skim milk (non-fat) 5.764 0.32 5.749 0.20 1.003 | 5.765 0.16 1.000

Casein 14.205 0.37 14.201 0.17 1.000 | 14217  0.08 0.999

Cereals Mixture of Rice flour and starch 1 0.923 0.31 0.911 0.54 * 1.013 0.920 0.19 1.003
Mixture of Rice flour and starch 2 0.864 1.17 0.895 0.74 * 0.965 0.873 0.40 0.990

Imported rice flour 1 1.071 0.27 1.067 0.40 1.004 | 1.068 0.17 1.002

Imported rice flour 2 1.069 0.68 1.075 0.44 0.994 | 1.073 0.23 0.996

Imported starch 0.072 1.12 0.072 0.68 0.998 | 0.072 0.24 1.003

Rice flour (Non-glutinous) 1.031 0.30 1.032 0.22 0.999 1.032 0.17 0.999

Rice flour (Glutinous) 1.399 0.73 1.378 0.39 * 1.015 1.408 0.07 0.993

Weak flour 1.625 0.37 1.610 0.23 * 1.009 | 1.628 0.08 0.998

Isolated proteins  Gelatin 15.773 1.14 15.777  0.10 1.000 | 15767  0.07 1.000
Gluten 12.533 1.05 12535 0.06 1.000 | 12.541  0.06 0.999

Soy protein 1 13.533 0.20 13.484  0.19 * 1.004 | 13.507  0.09 1.002

Soy protein 2 13.571 0.36 13.604  0.28 0.998 | 13.581  0.15 0.999

Soy protein 3 13.598 0.41 13.570  0.16 1.002 | 13.597  0.06 1.000

Soy protein 4 13.522 0.25 13.507  0.10 1.001 | 13.519  0.06 1.000

Soy protein 5 13.627 0.66 13.647  0.16 0.999 | 13.600  0.06 1.002

Soy protein 6 13.551 0.79 13.538  0.12 1.001 | 13.511  0.07 1.003

Soy protein 7 13.466 0.49 13432 0.24 1.003 | 13471  0.23 1.000

Soy protein 8 13.530 0.36 13.506  0.14 1.002 | 13.528  0.11 1.000

Soy protein 9 13.581 0.31 13.573  0.21 1.001 | 13.570  0.16 1.001

Soy protein 10 13.629 0.39 13.613  0.18 1.001 | 13.638  0.09 0.999

Soy protein 11 13.569 0.15 13.546  0.37 1.002 | 13.573  0.07 1.000

Soy protein 12 13.508 0.20 13513 031 1.000 | 13.494  0.10 1.001

Soy protein 13 13.508 0.16 13.520  0.34 0.999 | 13.514  0.07 1.000

Soy protein 14 13.564 1.23 13.563  0.13 1.000 | 13.550  0.07 1.001

Soy protein 15 13.541 0.16 13.557  0.29 0.999 | 13.540  0.08 1.000

Soy protein 16 13.579 0.35 13.531 0.44 1.004 | 13.570  0.07 1.001

Soy protein 17 13.541 0.43 13.527  0.69 1.001 | 13.551  0.09 0.999

Soy protein 18 13.508 1.08 13.541 0.60 0998 | 13.552  0.18 0.997

Soy protein 19 13.544 0.39 13.575  0.25 0.998 | 13.536  0.06 1.001

Soy protein 20 13.545 0.38 13.556  0.34 0.999 | 13.533  0.06 1.001

Soy protein 21 13.577 0.53 13.564  0.23 1.001 | 13.605  0.05 0.998

Peptones Peptone from soybean 9.521 0.22 9.560 0.16 * 0.996 | 9.540 0.15 0.998
Peptone from gelatin 15.383 0.20 15392 0.15 0.999 | 15355 0.14 1.002

Peptone from casein 13.393 0.39 13.354  0.18 1.003 | 13.436  0.07 0.997

Peptone from potato 11.116 0.13 11.135 0.23 0998 | 11.132  0.13 0.999

Peptone from meat 15.544 0.20 15.607  0.16 * 0996 | 15513  0.16 1.002

Imported peptone 1 12.387 0.17 12.346  0.14 * 1.003 | 12.405  0.10 0.999

Imported peptone 2 12.187 0.23 12.231 0.22 * 0.996 | 12.178  0.17 1.001

Imported peptone 3 11.897 0.34 11.868  0.18 1.002 | 11.934  0.14 0.997

a) Significant differences between Kjeldahl method and Dumas method: *; ¢ -test p —value < 0.05
b) The “K/D” indicated the ratio of the Kjeldahl value (mean) to the Dumas value (mean)
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