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Determination of Heavy Metal Elements in Carboxymethyl Cellulose Sodium as a Food Stabilizer by

Inductively-Coupled Plasma Mass Spectrometry with Octopole Reaction System

FU Liang

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

Abstract: An analytical method was established for the determination of 10 heavy metal elements including Cr, Mn,
Co, Ni, Cu, As, Cd, Sb, Hg and Pb in carboxymethyl cellulose sodium as a food stabilizer using microwave digestion and
inductively coupled plasma-mass spectrometry (ICP-MS) with octopole reaction system (ORS). Samples were digested
with HNO; and H,O, followed by dilution with ultrapure water. Then, 10 elements in the solution were analyzed directly
by ICP-MS. ORS was successfully applied to eliminate interferences from polyatomic ions. Sc, Y, In and Bi as internal
standard elements were used to compensate matrix effect and signal drift. The optimal conditions for the determination were
evaluated. Under the optimal conditions, the detection limits of 10 elements were in the range of 0.003-0.043 pg/L and the
relative standard deviation (RSD) was less than 3.06%, showing the established method to be precise. The presented method
is applicable for quality control and safety evaluation of CMC-Na as a food stabilizer.

Key words: inductively coupled plasma mass spectrometry (ICP-MS); octopole reaction system (ORS); food stabilizer;
carboxymethyl cellulose sodium; heavy metal elements
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Fig.1  Correction of internal standards on the determination of heavy

metal elements in CMC-Na
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Table1l Mass interferences and selection of test modes
A7 % sk WA
“Cr ArC. CIOH. ArO. ArN. ArNH SR VA
*Mn ArNH. KO. ArO. ArNH. CIOH SR VA
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“Ni NaCl. CaO SRR AR 5
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Table2 Parameters of standard curve and detection limits
ToE S (ug/L) ARy R £ PR/ (ng/L)
Cr 0.0~5000  y=1.336x10"x—5358x10"  0.9999 0.022
Mn  0.0~5000  y=2.374x10"x+5.697x10" 1.0000 0.018
Co  0.0~5000  y=8.288x10"x+2.913x10"  0.9999 0.003
Ni  0.0~500.0  y=1.915x10"x—9.620x10°  1.0000 0.015
Cu  0.0~500.0  y=5.498x10°x+7.196x10°  0.9999 0.043
As  0.0~300.0  y=3.734x10"x—4.148x10°  0.9997 0.017
Cd  0.0~500.0  y=3.985x107x+8.983x10°  0.9996 0.006
Sb 0.0~500.0  y=6.310x10"x—1.368x10°  0.9999 0.029
Hg  0.0~500.0  y=3.736x10"x+2.653x10°  0.9995 0.022
Pb  0.0~500.0  y=2.984x10"x—5.364x10°  0.9996 0.003
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Table3 Analytical results of standard material (GBW 08505)
wx WER WEG OMMERE || L. WEE REE R
(hefe)  (ngly  Tiki% (nglg) gy k%

o 078 038 122 As 0181  0.191+0.027 261
Mn 749 766+28 205 Cd 0035  0.032+0.005 149
Co 02 02 271 Sh 0039 0.037+0.003 3.5
Ni 775 7611048 184 Hg 0.003 0.004 2,67
Cu 1608 162%190 193 Pb 097  1.06£010 192
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Table4  Analytical results of samples
ug/g
E  FE FE2 Fin3 BE HE FE2 FEi3
Cr 11242091 351£041 2461038 As 0372004 095021  0.56%0.03
Mn  1433£276 23841195 1972+136 [ Cd 00580073 093£0.15 136£0.21
Co  0.68£0.03 0.093£0.008 0.17£0.02 Sb 0342005 008320012 0.260.03
Ni 1274024 0.53£004 0824011 Hg  0.0900.007 0.042£0.006 0.095+0.018
Cu 2631032 840£052  093£0.05 Pb 0132001 1950£246 245+039
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