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A rapid method for determination of calcium content in milk
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ABSTRACT: Objective To establish a method for the determination of calcium content in milk by rapid clinical
detection of calcium ion in blood. Methods The sample was diluted with hydrochloric acid and TX-100. According
to calcium and azo arsine III color of blue complex and calcium concentration was directly proportional relationship
under alkaline (acid) condition, the absorbance change was measured at the wavelength of 650 nm, and the calcium
content in the sample was calculated by comparing with the calcium calibration solution. The accuracy, precision and
stability of the method were verified by the national standard method for determination of calcium content in milk.
Results Compared with the national standard method, the established method for the rapid determination of
calcium content in milk met the requirements in terms of accuracy (the coincidence rate of deviation < 10% reached
100%) and precision (the relative standard deviation was 10%). In addition, this method was simple to operate, low in
cost and high in safety. The detection time of a single sample was shortened from 24 h in the original national
standard method to 8 min. Conclusion This method can be applied to the rapid detection of calcium content in
milk, which has important application value for raw milk purchase and liquid milk market screening.
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Table 1 Results of comparison between different diluents and national standard method

ZLEG AN A 75 /(mg/100 mL)

5 E bRk S
Hs ESEANES Tk 1-0.5% S AL AN Fk 2-ERR+TX-100

FAT 1 W4T 2 P {E AT 1 W4T 2 FHME Fik k2
1 137 130 131 131 130 130 130 -4.6% -5.0%
2 121 120 121 121 120 122 121 -0.7% -0.2%
3 114 121 124 123 119 119 119 7.5% 4.4%
4 114 121 121 121 118 116 117 5.9% 2.4%
5 117 119 119 119 120 122 121 2.0% 3.7%
6 111 119 117 118 113 114 114 6.3% 2.3%
7 117 120 123 122 119 121 120 4.1% 2.8%
8 115 117 118 118 120 120 120 2.0% 4.2%
9 115 118 120 119 117 116 117 3.2% 1.0%
10 119 123 123 123 119 121 120 3.2% 0.7%
11 124 124 124 124 118 119 119 0.0% —4.4%
12 110 115 118 117 115 116 116 6.4% 5.5%
13 112 122 124 123 122 123 123 9.6% 9.2%
14 111 117 120 119 118 122 120 7.0% 8.4%
15 113 119 121 120 121 120 121 6.4% 6.8%
16 111 121 123 122 120 123 122 10.1% 9.7%
17 113 119 122 121 121 123 122 6.7% 8.1%
18 113 122 122 122 120 119 120 7.9% 5.7%
19 115 123 124 124 117 118 118 7.1% 1.9%
20 128 117 121 119 120 124 122 —6.9% —4.5%
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Fig.1 Normal test diagram of raw milk sample detection
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Table 2 Comparison results of different detection methods for raw milk samples

JEU 32:/(mg/100 mL) FLEG PRHAGN 57 /(mg/100 mL) D P %
FAT 1 FAT 2 CV/% FHME FAT 1 AT 2 CV/% FHIME
1 132 134 1.4 133 131 131 0.0 131 1.3
2 116 117 0.8 116 119 117 1.7 118 -1.6
3 111 117 48 114 117 117 0.0 117 2.7
4 113 116 2.8 115 119 122 2.5 121 -5.0
5 112 114 1.1 113 114 115 0.9 115 -1.2
6 110 113 2.4 112 118 120 1.7 119 -6.6
7 123 118 4.1 120 118 119 0.8 119 1.6
8 115 116 1.5 116 120 124 33 122 -5.6
9 110 115 48 112 118 121 2.5 120 —6.4
10 116 114 2.0 115 119 121 1.7 120 4.4
11 136 138 1.8 137 130 130 0.0 130 5.0
12 121 122 0.8 121 120 122 1.7 121 0.2
13 115 114 0.9 114 119 119 0.0 119 4.4
14 115 114 0.7 114 118 116 1.7 117 2.4
15 117 116 0.5 117 120 122 1.7 121 -3.7
16 112 111 0.9 111 113 114 0.9 114 2.3
17 116 118 1.7 117 119 121 1.7 120 2.8
18 116 114 1.9 115 120 120 0.0 120 42
19 115 116 1.2 115 117 116 0.9 117 -1.0
20 120 119 1.2 119 119 121 1.7 120 —0.7
21 124 124 0.5 124 118 119 0.8 119 4.4
22 110 109 0.9 110 115 116 0.9 116 -5.5
23 113 111 1.4 112 122 123 0.8 123 9.2
24 111 110 1.1 111 118 122 33 120 8.4
25 111 115 35 113 121 120 0.8 121 -6.8
26 112 110 1.4 111 120 123 2.5 122 9.7
27 111 115 3.0 113 121 123 1.6 122 -8.1
28 113 114 1.1 113 120 119 0.8 120 -5.7
29 116 115 12 115 117 118 0.9 118 -1.9
30 126 130 2.8 128 120 124 3.3 122 4.5
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Table 3 Precision test results of different samples

Yy A:F 8 A Y e ]
/(mg/100 mL) /(mg/100 mL) /(mg/100 mL)
1 121 126 117
2 122 125 120
3 119 127 117
4 122 125 119
5 117 128 120
6 119 130 119
7 121 127 119
8 121 126 121
9 117 125 119
10 120 128 121
11 116 125 120
12 120 125 122
13 117 126 118
14 119 127 119
15 117 127 120
16 117 129 121
17 116 127 117
18 119 127 120
19 117 126 118
20 117 128 120
X i 2 2.0% 1.4% 1.4%
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Table 4 Test results of different methods at different times
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PR DN
/(mg/100 mL)

ESEAES
/(mg/100 mL)
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112
111
112
110
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109
111
114
111

1.7%

108
115
117
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114
112
116
111
112
117
112
114
110
116

2.4%
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Table 5 Determination results of calcium standard solution with
different concentration

s RKEE R4 —_—
/(mg/100 g) /(mg/100 g)
1 0.01 0.0101 101.0
2 0.05 0.049 98.0
3 1 1.01 101.0
4 5 4.85 97.0
5 10 10.1 101.0
6 20 20.4 102.0
7 30 30.9 103.0

MFE 5 AT HIZ T IEAEES PR Bk 4 0.01 mg/100 mL
IFAG I 45 SR [ i % 101.0%, FEIZHRE 40F P kA s
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FR>4 0.01 mg/100 mL,
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Table 6 Results of precision test of calcium standard solution

g K He5 —
/(mg/100 g) /(mg/100 g)
1 0.01 0.01 100.0
2 0.01 0.0101 99.0
3 0.01 0.0095 105.3
4 0.01 0.0102 98.0
5 0.01 0.0098 102.0
6 0.01 0.0098 102.0
7 0.01 0.0096 104.2
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