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Research and improvement of national standard detection method for
phosphorus in food
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ABSTRACT: Objective To establish a simple and efficient microwave digestion-spectrophotometry method for
the determination of phosphorus in food, which can effectively reduce the amount of toxic reagents, shorten the
experimental time and improve the detection sensitivity. Methods 0.1 g sample was digested with 8 mL nitric
acid under microwave, the temperature curve was 0-15 min, the temperature was raised to 190 °C at a constant
speed and kept for 15 min. After digestion, the acid was removed at 160 °C and the volume was fixed to 50 mL
with pure water. The standard series and 2 mL sample were taken into a 25 mL colorimetric tube, developed the
color with 2.5 mL sulfuric acid (5%), 2 mL ammonium molybdate solution (50 g/L), and 1.0 mL stannous
chloride-hydrazine sulfate solution for 20 min, and quantified with a 1 cm colorimetric cup at 660 nm wavelength.
Results The experimental recovery rate was 98%, relative standard deviation of spiked samples was 2.65%,
which met the relevant requirements of laboratory quality control standards. Conclusion The improved method
has the advantages of high precision, low detection limit, low blank value, simple operation steps and less time
consumption.
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Table 1 Comparison of standard curves for the determination of phosphorus by molybdenum blue method with stannous chloride and
hydrazine sulfate as reducing agents

[EYENHEET 1 2 3 4 5 6 W X R r
EbRk 0.163 0.271 0.439 0.581 0.606 0.615 - -
etk fE 0.158 0.304 0.606 0.898 1.176 1.464 ¥=0.7256X+0.0179 0.9999
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Table 3 Comparison of standard curves for the determination of phosphorus by molybdenum blue method with sodium sulfite as
reducing agent

EYERESS 1 2 3 4 5 6 £ 7 i KR r
ESR7R7S 0.020 0.042 0.088 0.130 0.178 0.224 ¥=0.1131X-0.0032 0.9998
el 0.021 0.044 0.086 0.127 0.170 0.213 ¥=0.1060X+0.0006 0.9999
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Table 4 Standard curve for the determination of phosphorus by vanadium molybdenum yellow spectrophotometry in
national standard

EYELHEES 1 2 3

5 HEwrpEs LEBSES iy

EbRk 0.088 0.173 0.255

0.339 0.506

Y=0.03346X+0.00449 0.9999
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Table 5 Recovery of experimental data by adding standard (n=3)
15 25 35
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/g /(mg/100 g) /g /(mg/100 g) /g /(mg/100 g)

FE il 0.108 593.9 0.097 605.6 0.102 597.8 599.1 0.99
B 96.97-98.77

pilikan 0.110 1040.7 0.106 1050.1 0.116 998.9 1029.9 2.65
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