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Rapid deter mination of micro-calcium in food by microwave
digestion-concentration direct reading method
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ABSTRACT: Objective To establish a method for the rapid determination of micro-calcium by microwave
digestion-concentration direct reading method. Methods Nitric acid-hydrogen peroxide solution was used for
microwave digestion, and calcium was determined rapidly by pCa-1 calcium selective electrode. Meanwhile the
calcium distribution was studied in different food organizations. Results Optimal conditions were as follows: the
amount of borax and boric acid buffer was 3.5 mL, pH was 7.4, and the amount of ionic strength regulator of
triethanolamine and hydrochloric acid (1 mol/L ) was 5 mL. The performance of electrode was good. The relative
standard deviations were less than 2.3% (n=5, dry basis), recoveries were ranged from 89.6% to 96.0%, and the
calcium content of samples were ranged from 0.09 mg/g to 2.64 mg/g. Calcium content in the same sample presented
decreasing trend from outside to inside. Conclusion This method is rapid, simple, inexpensive, intuitive and
accurate in reading, which is beneficial to on-site determination.
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Tablel Microwavedigestion parameters setting

R3 HBEBATMAE

Table3 Amount of digestion solvents

/MPa /s
1 0.5 60
2 1.0 150
3 15 150
1 0.5 60
2 1.0 120
3 15 120
1 0.5 60
2 1.0 180
3 15 180
3 HER5THE
31 #EmPFIKSEINE
GB 5009.3-2010 [16]
) 3 .,
T2 KOMELERN=3, T&)
Table2 Determination results of moisture (n =3, dry basis)

1%

/% RSD/%

2135 2151 2114 21.33 0.9
59.63 59.71 59.39 59.58 0.3
42.34 4261 42.47 42.47 0.3
59.87 59.93 59.59 59.80 0.4
6.88 7.16 7.21 7.08 2.6
7.32 7.25 6.99 7.19 25
7.35 7.52 7.33 7.40 1.4
2 59.80%,
7.08%,
RSD<2.7%
32 EBWMBERE
25 C 29.580,
26.655 90%,
[17]
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5h
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Fig. 1 Effect of pH on the 100.00 mg/L calcium standard solution
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Fig. 2 Effect of pH on the 1000.00 mg/L calcium standard solution
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3 3 , pH 7.4 - 89.6%~96.0%
3.50~5.00 mL , ,
’ Table4 Determination resultsof calcium in samples (n=5, dry basis)
98 r
_ m RSD%
3 9 v mg/g ’
g
~— 96 -
iid 0.80 077 080 077 0.78 0.78 19
oot
L& 4 025 025 024 025 024 0.25 22
HHEf 94 |
241 249 244 246 241 244 14
ﬁ 0 | 9 6
= 9 . . . . . , 009 0.09 009 0.09 0.09 0.09 0
0.00 1.00 2.00 3.00 4.00 5.00 6.00 261 266 264 270 260 2.64 15
G2 vh i (mL) 104 103 102 100 105 1.03 19
3 040 038 039 040 0.39 0.39 21
Fig. 3 Effect of TISAB amount on the determination of calciumion
F=5 [EIRERER
. . —_ Table5 Resultsof recoveries
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/m m
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- 1.00 3.00 500 7.00 9.00mL ,
0.78 0.50 1.24 92.0
4 4 , -
500mL i i 0.25 0.50 0.70 90.0
5.00 mL 244 2.50 4.68 89.6
100 - 0.09 0.10 0.18 90.0
= 2.64 2.50 4.96 92.8
éb 1.03 1.00 1.98 95.0
i
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=S
s
:‘: ~
I°N 4 2|:| 11'%
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Fig. 4 Effect of the amount of ionic intensity regulator on the ,
determination of calciumion
38 HEmMELR ’
233 5 : 4 ’
4 0.09~264mglg,  ZEXH
! (1 ) . [J.
, 2.64 mg/g, 2014, 42(6): 34-37.
, 0.09 mg/g, 5 Zheng FF, Fan ZH. Dairy consumption and diabetes risk control [J]. China
RSD<2.3% Dairy Ind, 2014, 42(6): 34-37.
2 , . [J. , 2014,
39 [EH (146): 64-66.

Dong DK, Ca LL. Milk helps human prevention and control of
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