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Determination of Calcium, Magnesium, Iron and Zinc in Chinese Aloe and
Yuanjiang Aloe by MPT-AES

ZHAOQO Shuang', ZHANG Jinsheng?

1. College of Chemistry & Chemical Engineering, Bohai University, Jinzhou 121000, Liaoning Province, China
2. Institute of Petroleum & Chemical Technology, Liaoning Shihua University, Fushun 113001, Liaoning Province, China

Abstract Aloe is a famous medicine material, which contains many mineral elements such as calcium, magnesium, iron and zinc. Tt is
necessary to determine the quantity of metal elements in aloe for the development of the aloe industry. The Microwave Plasma Torch
Atomic Emission Spectroscopy (MPT—AES) is applied in analysis and testing of aloe in this paper. The contents of calcium, magnesium,
iron and zinc in Chinese and Yuanjiang aloes were determined, respectively, by the 510 model MPT spectrograph. Various experimental
parameters (including analytical wavelength, microwave forward power, support gas flow rate, carrier gas flow rate and oxygen shield gas
pressure) were obtained and optimized systematically. Under the optimal conditions, the detection limits for Ca, Mg, Fe, Zn were 5.62, 3.03,
78.36, 25.41ng/mL, respectively, with linear ranges of 0.05~100, 0.01~100, 0.2~20, 0.1~20pwg/mL. All of the RSDs were less than 1.48%,
and the recovery rates of these elements were around 96.5%~102.4%. The results show that the method is simple, rapid, accurate and of
great application value. The contents of metallic elements in Chinese aloe and Yuanjiang aloe are almost the same, but Chinese aloe
contains more iron than Yuanjiang aloe.
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Fig. 3 Effect of support gas flow rate on calcium,
magnesium, iron and zinc emission intensity
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Fig. 4 Effect of carrier gas flow rate on calcium,
magnesium, iron and zinc emission intensity
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Table 1 Optimum condition for determination of calcium,
magnesium, iron and zinc in aloe

/mm  /(mL-min!) /(mL-:min™) W
/MPa
Ca 3934 964 4 5159 0 80
Mg 279.6 1430.2 259.0 0 80
Fe 2599 1371.9 430.2 0 80
Zn 2139 964 .4 430.2 0.08 80
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Fig. 5 Effect of HNO, concentration on calcium,
magnesium, iron and zinc emission intensity
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Pb(II),5~15 Cu(II) o
2.3 .
2,
2 Ca.Mg.Fe Zn .

Table 2 Detection limit, precision and linear range of
calcium, magnesium, iron and zinc

Ph(1l),5~15 Na(l),

Ca Mg Fe Zn
/(ng-mL™) 5.62 3.03 78.36 25.41
1% 1.30 0.67 1.48 0.40

/(pg-mL™) 0.05~100 0.01~100 0.2~20  0.1~20

2.4
) 0.4g, 6mL
1.5mL
30
3
Table 3 Optimum procedures for microwave
digestion of aloe
/min /min /MPa W
1 15 10 0.4 360
15 10 0.4 360
3 15 10 0.4 360

2.5 Ca.Mg.Fe.Zn

Ca Mg.Fe.Zn s
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