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Determination of Total Boron in Foods by Inductively Coupled
Plasma-Optical Emission Spectrometry with
Microwave Digestion Sample Preparation

LIN Li  YANG Yan-li ZHOU An-fer TIAN Yan-ling ZHANG Man-ling
China Food Quality Safety Supervision and Inspection Center Beijing 100083 China

Abstract A method for the determination of boron in foods by microwave sample digestion-inductively coupled
plasma optical emission spectrometry was proposed. The conditions for sample digestion and instrumental
parameters were optimized by the experiments. The detection limit of the method for boron is 0. 10 mg/kg and the
recovery is 96.5% ~104.0% with precision of 1.6% ~6.8% RSD n =6 . The method has been applied to the
determination of boron in National Standard Reference Materials GBW 07605 tea  GBW 08501 peach leaf and
flour sleeve fish powder samples. The results are in good agreement with the certified or reference values.
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1 2 K Ca Na Mg
Fe
1 2 Fe
Tablel Procedure of microware sample digestion 1000 mg/L Fe 249.772 nm
! 2 0.18 mg/L B Fe
B 249.677 nm
t/min 0/C t/min t/min 6/C t/min B Fe
1 5 120 5 5 120 2 )
2 5 150 10 5 170 8
3 - - - 5 180 5 K Ca Na Mg B
ICP - OES
2.1.4
ICP - OES 2
1 Table 2 Interference test of boron determination
ICP - OES py/ mg L7 1 mg/L B p B/ mg L7
1.6 mol/L B 249.677 nm B 249.772 nm
0.8 K 1000 0.012 1.023 1.025
mol/L Na 1000 0.011 1.01 1.015
Ca 1000 0.005 1.034 1.029
Mg 1000 0.01 1.019 1.021
350000 Cu 1000 0.013 1.012 1.015
\‘_—\ Fe 1000 0.009 1.037 1.189
3000001
§. P 1000 0.001 1.057 1.042
N 250000k Hg 1000 0.003 1.011 1.016
Mn 1000 0.012 1.019 1.015
20000055300 400 6..00 8,00 10. 00 Cr 1000 0.007 1.035 1.021
¢ (HNO,) / (mol « L") Sn 1000 0. 009 1.023 1.017
1
Fig. 1 Effect of solution acidity on signal of boron 2272
Y B
2.2 Y ICP - OES
2.2.1
6 Y
4 B 249.677 nm B 249.772 nm 2.3
B 208.889 nm B 208.957 nm
B 249.772 nm
B 249. 677 nm 2 B 208. 889 nm
B 208.957 nm
B 249. 677 nm B 249. 772 nm
0. 8 mol/L. HNO,
Sn 249. 677 nm Tc
249.677 nm Hg 249.678 nm Cr 249. 681 nm 2.4
B 249. 677 nm Fe 249. 772 nm Sn 11
249.772 nm Hg 249.777 nm Mn 249.779 nm B 3 30
249.772 nm 0.10 mg/kg
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Table 3  Recovery test of the method

p B/ mg Lt

: R/%

0.10 0.088 0.110 0.100 0.097 0.089 0.095 0.097 96.5
5.00 5.35 5.20 4.94 5.36 5.09 5.26 5.20 104.0

4 ICP - OES

RSD n=6 1.6% ~6.8%

4
Table 4  Analytical results of National Standard

Reference Materials and practical samples

w B/ mg kg™

RSD/%

GBW 07605 15.08 14.87 15.50
15.00 14.98 2.1
1471 15.06 14.63

GBW 08501 43.36 42.57 44.69
45.8 43.25 2.0
42.15 43.53 43.20

4.89 4.32 4.67
4.31Y 4.53 6.8
4.86 4.17 4.27

28.57 28.32 29.36
27.02Y 28.83 1.6
28.42 29.37 28.95

3.07 2.98 3.15
3.20 3.01 3.12

ICP - OES
ICP - OES

— 24 —
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