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Determination of non-protein nitrogen in milk powder by four
protein precipitants
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ABSTRACT: Objective To determine the content of non-protein nitrogen in milk powder and compare the effects
of four protein precipitants in separating four protein and non-protein nitrogen. Methods After the sample was
dissolved in water, the protein was precipitated with 15% trichloroacetic acid solution, acetone, 20% lead acetate
solution + 3% potassium oxalate+7% disodium hydrogen phosphate solution, zinc acetate solution and potassium
ferrocyanide solution, respectively. After filtration, filtrate was taken for digestion and determination of nitrogen.

Meanwhile, standard melamine was added to the sample to detect and calculate the recovery rate. Results The
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non-protein nitrogen content separately gained by trichloroacetic acid precipitation method and acetone precipitation
method were 0.2036%+0.0002% and 0.0981%+0.0050%. While dealing with lead acetate precipitation method and
zinc acetate precipitation method, the figures were 0.1372%+0.0012% and 0.3466%+0.0100%. When the adding

amount of melamine was more than 2 mg and less than 20 mg in 10 g sample, trichloroacetic acid precipitation

method showed the best recovery rate. Conclusion

The accuracy and stability of the trichloroacetic acid

precipitation method was better than other three methods, while it would be affected by the spiked levels. When 79.2

mg melamine was added to 10 g sample, trichloroacetic acid precipitation method had a low recovery rate and large

relative standard deviation. At this time, the recovery rate of lead acetate precipitation method was better than that of

trichloroacetic acid precipitation method.
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Fig.l Experimental results of four methods for protein precipitation
R1 AMREEAAENEFEARAELER0=3)
Table 1 Determination results of non-protein nitrogen content by four precipitation protein methods(n=3)
Jri: AR AR I % SD/% RSD/%
ZHLR 0.2036 0.0002 0.1023
(L] 0.0981 0.0050 5.1482
LIRE 0.1372 0.0012 0.9111
LR 0.3466 0.0100 2.8810
R2 AMUEEA S EMNRERELR(N=3)
Table 2 Comparison of standard recovery of 4 precipitation protein methods(n=3)
Tk IBRIAE & R T SR ) 1 T 2 B /mg JnpR I {H/mg [l /% RSD/%
=" 19.21 20 96.07+2.29 2.38
[ELE 1.01 2 50.56+7.90 15.63
LIRE 19.27 20 96.34+2.94 3.05
LR 17.36 20 86.81+2.87 3.07

3.3 ANEIMFRE X AR B ER B F2 i
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RSD 3K, T B IRt el /N A oy ek A s ks Bl
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Table 3 Comparison of standard recovery of trichloroacetic acid precipitation method and lead acetate precipitation method(n=3)

Jr ik =R LR
TR A
e 1.13 2.08 19.35 51.06 1.14 2.19 19.57 76.48
e 4 /mg
R /% 112.94£26.66 103.97+5.31 96.75+0.26 64.47+5.21 114.33+48.60 109.70£20.65 97.84+£3.91 96.57+1.07

RSD/% 23.61 5.11 0.27

8.08 42.51 18.83 4.00 1.11

:2-a, 2-b, 2-c ZHECBRUTIERIERFATHRE; 2-d. 2-e. 2-f ZMRARVIIEIRIETOFATHE,
K 2 ZHOBRUITEE M OB ITIE AR 79.2 mg B & BN EEE B

Fig.2 Experimental results of filtrate with trichloroacetic precipitation and lead acetate precipitation when adding 79.2 mg melamine
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