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Determination of Calcium in Milk by Microwave Digestion and Flame Atomic Spectrometry
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(Key Laboratory of Agro-Food Processing and Quality Control, Minsity of Agriculture, Institute of Agro-Products Processing
Science and Technology, Chinese Academy of Agricultural Sciences, Beijing 100193, China)

Abstract: Microwave digestion technique was used in the determination of calcium in milk by flame atomic spectrometry and
the application of this technique in dairy products was optimized by one-factor-at-a-time and orthogonal array design methods.
The optimal digestion conditions were 0.9 mL of nitric acid, 4.0 mL of hydrogen peroxide and 28 min of digestion time. The recovery
rate was in range of 96.0%—98.1% for calcium in milk with RSD of 0.50%. Our study shows that microwave digestion allows
rapid and large-scale sample pretreatment is helpful to increase the accuracy of determination for calcium because of less time

consumption and complete digestion.
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Fig.1 Effect of H.O. amount on the determination of calcium in milk
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Fig.2 Effect of HNOs volume on the determination of calcium in milk
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Fig.3 Effect of digestion time on the determination of calcium in milk
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Table 2 Factors and levels used in orthogonal array design

K A
AREALEAAR ImL B AR AR /mL C I ) /min
1 0.6 4.0 22
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Table 3 Orthogonal array design and experimental results

WK A 5 = c  Dbe) 5 ) Rk B/ (mg/100mL)
1 1 1 1 1 145.06
2 1 2 2 2 122.18
3 1 3 3 3 138.97
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6 2 3 1 2 140.88
7 3 1 3 2 147.09
8 3 2 1 3 108.56
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Ks 402.86 427.06 40358 397.98
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Table 4 Accuracy and precision of this method (n=8)

mg/100mL
JLH 1 2 3 4 5 7 8 FHAME RSD/%
Ca 150.31 150.53 150.43 149.16 151.02 148.73 150.20 150.11 150.06 0.50
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Table 6 Comparison of different digestion methods for calcium determination
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