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Determination of protein content in powder food based on organic
elemental analysis

ZHONG Hong-Min*, ZHANG Hua, SUN Yu-Ming

(Chemistry & Analysis Research Center, Faculty of Chemical, Environment and Biological Science and Technology, Dalian
University of Technology, Dalian 116024, China)

ABSTRACT: Objective To establish a method for determination of protein content in food based on ele-
mental analysis. Methods Protein contents of 16 kinds of powder food were determined by both elemental
analysis and Kjeldahl’s method. Results based on two different methods were compared. Results The ele-
mental analysis method could determine the protein content correctly, with good repeatability and accuracy,
achieving comparable results to Kjeldahl’s method. The elemental analysis method showed more advantages
such as little need of sample amount, simple experimental operation, high detecting efficiency and automaticity.
Conclusion The elemental analysis method can be used to replace Kjeldahl’ s method for the determination
of protein content in powder food.
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Table 1 Determination of protein contents in different powder food samples by elemental analysis method (n=3)

(g/100 g)

N

(%) RSD/%

(9/100g) #

1 18 2.718 £ 0.017 0.64 16.99
2 16 2.426 £ 0.027 1.09 15.16
3 19.6 3.011 + 0.025 0.82 18.82
4 15 2431+ 0.034 1.39 15.19
5 =5.38 1.048 + 0.011 1.03 6.55
6 13 2.110 £ 0.008 0.39 13.19
7 6.7 1.063 £ 0.024 2.24 6.64
8 6 1.017 £ 0.012 1.19 6.36
9 12 1.964 + 0.044 2.25 12.28
10 0.2 00 0 0

11 16.8 2.598 + 0.025 0.98 16.24
12 15 2.328 £ 0.026 1.13 14.55
13 84.2 12.84 £ 0.057 0.44 80.25
14 80 12.89 £ 0.074 0.57 80.56
15 80 12.56 + 0.097 0.77 78.5
16 ( ) 66.6 11.13 + 0.064 0.57 69.56

N

x6.25
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Table 2 Comparison of elemental analysis and Kjeldahl method for the determination of protein contents
(9/100 g)
(9/100g) (%) (g/100g) (%)
1 18.0 16.99 -5.61 18.48 2.67
2 16.0 15.16 -5.25 16.73 4.56
3 19.6 18.82 -3.98 19.82 1.12
4 15.0 15.19 1.27 15.77 5.13
5 =5.38 6.55 22.63% 8.06 49.81°
6 13.0 13.19 1.46 13.86 6.62
7 6.7 6.64 -0.90 8.92 33.13
8 6.0 6.36 6.00 6.15 2.50
9 12.0 12.28 2.33 12.11 0.92
10 0.2 0.00 -100.00 1.18 490.00
11 16.8 16.24 -3.33 17.06 1.55
12 15.0 14.55 -3.00 15.93 6.20
13 84.2 80.25 -4.69 78.94 -6.25
14 80.0 80.56 0.70 81.26 158
15 80.0 78.50 -1.88 78.84 -1.45
16 ( ) 66.6 69.56 4.44 70.04 5.17
@ 5.38g/100 g
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