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Determination of Impurity Elements in Food Preservative Calcium Propionate by

Inductively Coupled Plasma Optical Emission Spectrometry

FU Liang

(College of Chemistry and Chemical Engineering, Yangtze Normal University, Chongqing 408100, China)

Abstract: The contents of impurity elements including Mg, Al, Ti, Cr, Mn, Fe, Ni, Cu, Zn, As, Cd and Pb from the food
preservative calcium propionate were determined by inductively coupled plasma optical emission spectrometry (ICP-OES).
Samples were dissolved and diluted with 5% (V/V) HNO; before ICP-OES analysis. Detection wavelength, matrix effects and
plasma parameters were explored and the optimal working conditions for ICP-OES were established. The recovery rates for
spiked samples were between 91.2% and 110.6%, with relative standard deviation less than 3.9%. This method was simple,
sensitive and precise and was successfully applied to simultaneous determination of impurity elements in calcium propionate.
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Table1 Detection wavelengths, linearity ranges, linear correlations
and detection limits of trace elements

iy Drfkinm  ZRPEG g/l BRPERIR 2 BRD for th B/ g/l

Mg 279.077 10.00~500.00 0.9999 3.06
Al 396.153 10.00~500.00 1.0000 3.41
Ti 334.940 7.00~500.00 0.9998 2.12
Cr 267.716 4.00~500.00 0.9999 1.36
Mn 228.616 8.00~500.00 0.9997 2.34
Fe 239.562 13.00~500.00 1.0000 4.05
Ni 251.611 2.00~500.00 0.9998 0.43
Cu 327.393 2.00~500.00 0.9999 0.57
Zn 206.200 1.00~500.00 1.0000 0.28
As 188.979 8.00~500.00 0.9999 2.26
Cd 214.440 1.00~500.00 1.0000 0.17
Pb 220.353 2.00~500.00 0.9998 0.59
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Table2 Precision and recovery of the method

JuE MGEE/(ug/e) AT/ (nglg) 1TSS/ (ng/e) [BIWH/% RSD/%
Mg 3.77 5.00 8.46 93.8 2.1
Al 2.62 5.00 7.85 104.6 1.3
Ti 1.89 5.00 7.33 108.8 34
Cr 4.18 5.00 8.81 92.6 3.7
Mn 1.35 5.00 6.12 95.4 1.8
Fe 5.64 5.00 11.17 110.6 2.2
Ni ND 5.00 4.61 92.2 2.6
Cu 1.69 5.00 6.88 103.8 1.1
Zn 7.13 5.00 11.94 96.2 2.5
As 1.27 5.00 6.05 95.6 3.8
Cd 0.46 5.00 5.02 91.2 3.1
Pb 1.93 5.00 7.15 104.4 2.0
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Table3  Analytical results for real samples (n=11)

nglg

JoE MR BEE2 BERS RER4|] uE O RERL BEE2 EBER3 BER4

Mg 377 821 463 9.5 Ni ND 051 0.88 ND
Al 262 134 408 128 Cu 1.69 239 090 1.71
Ti 1.89 316 6.06 2.79 Zn 7.3 16.04 1231 552
Cr 418 472 233 0091 As 127 186 056 1.03
Mn 135 0.84 245 226 Cd 046 ND ND 125
Fe 564 1132 8.09 13.68 Pb 193 077 143 091
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