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Determination of Metal Elements in Propolis by Flame Atomic Absorption
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ABSTRACT Objective: To determine the content of metal elements in a Canadian origin propolis and to provide data for further re-
search of propolis nutritional value, at the same time ,to improve the measurement methods. Methods: Propolis samples were treated by
microwave digestion using mixture of nitric acid and hydrogen peroxide as the digestion agent for digestion. The digestion conditions
were optimized. The content of calcium, iron, magnesium, zinc, sodium, potassium, copper in propolis products were determined by
flame atomic absorption spectrometry. Results: The value of relative standard deviation of 7 elements was 0.85 % ~2.33 % (n=7). The
values of recovery were in the range of 96.5 % ~ 104.7 %. The results showed that the propolis is rich in metal elements. Compared with
the propolis produced in henan province,a variety of metals content of propolis from Canada is far lower than the propolis from henan.
Conclusion: This method of determination metals in propolis is reliable,and can get accurate results. The results provided useful data
for further research of the relationship of the metal elements and the health care function of propolis products
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MWS-3+ 5 1.2
NN 1000 mg-L", 1.
1
Table 1 Operating parameters of the instrument
/nm /nm /mA /L-min"
Element Wave length Slit width Lamp current Gas flow
Ca 422.7 1.3 7.5 2.4
Fe 248.3 0.2 12.5 2.0
Mg 285.2 1.3 7.5 22
Zn 213.9 1.3 5.0 2.0
Na 589.0 0.4 7.5 22
K 766.5 1.3 7.5 24
Cu 324.8 1.3 7.5 2.2
Zeeman
2
7.5mm,
1.3 2.1
0.3g
(6+0.3 mL)
SmL 2 .
2
Table 2 Program of the microwave assised digestion
Step 1 2 3 4
/W
) 800 800 800 800
Heating power
/C
150 190 100 100
Target temperature
/min
5 1 1 1
Heating time
/min
5 20 10 10
Holding time
2.2
3
3 o
23 N N N
4, °
2.4 NEEN
7 o
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Table 3 Regression equations and correlation coefficients of the standard curves

/(mg-L")
Element
Linear range Linear regression equation Correlation coefficient
Ca 0~4.0 A=0.0322C+0.0013 0.99960
Fe 0~4.0 A=0.0369C+0.0016 0.99970
Mg 0~0.8 A=0.2677C+0.0013 0.99928
Zn 0~0.8 A=0.2578C+0.0024 0.99898
Na 0~2.0 A=0.2845C-0.0006 0.99925
K 0~5.0 A=0.0653C+0.0060 0.99873
Cu 0~4.0 A=0.0275C+0.0002 0.99999
4
Table 4 Results of tests for precision and recovery
/(mg-L")
/(mg-L") . /(mg-L")
Element Reference material /% Recovery RSD/%(n=7)
Measured value Total determination
dose added
Ca 1.621 2.000 3.715 104.7 0.85
Fe 1.280 2.000 3.272 99.6 1.88
Mg 0.283 0.200 0.476 96.5 2.10
Zn 0.209 0.200 0.414 102.5 1.02
Na 0.851 1.000 1.839 98.8 1.79
K 2.540 2.000 4.577 101.9 233
Cu 0.207 0.500 0.720 102.6 1.42
5
Table 5 The comparison of metals content in domestic propolis and propolis from Canada
pg-g' Element content Ca Mg Zn Na K Cu
2009 Propolis Production in 2009
146.4 14.10 148.1 7.658 119.7 3118 1.145
from Canada
2008 Bl Propolis Production in 2008
2895 638.3 1398 102.23 287.7 3978 9.78
from henna
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