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Arsenic detection in the application of honey adulteration
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(Jiangsu Entry-Exit Inspection and Quarantine Bureau, Nanjing 210001, China)

ABSTRACT: Objective To develop a method for detecting the arsenic concentration in honey to identify
rice syrup adulteration. Methods Different sources and numbers of honeys and rice syrup were detected and
compared by arsenic concentration. The experimental conditions for the arsenic determination in honey by mi-
crowave digestion/inductively coupled plasma mass spectrometry (ICP-MS) were optimized. Results Good
linearity was obtained in the range of 0~5 pg/L for arsenic detection with the quantitation limit of 10 pg/kg. The
recovery ranged from 83.7%~109.6% at three levels of 10, 15 and 30 pg/kg with relative standard deviation less
than 5.9%. The concentration limit of positive rice syrup in honey was determined. The arsenic concentration
over 15 pg/kg was identified as the rice syrup adulteration honey. Conclusion It has significant difference
between pure honey and adulterated honey. The method is fast, easy and suitable for identifying rice syrup in
honey adulteration.
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Table 2 Concentration of arsenic from the different sources in rice syrup(n=3)

(hg/kg)
R-01 2012.4.12 167
R-02 2012.4.12 211
R-03 2011.12.16 156
R-04 2011.12.16 172
R-05 2011.11.17 213
R-06 2011.11.17 165
R-07 2011.11.19 187
R-08 2011.11.19 288
R-09 2011.10.19 166
R-10 2011.10.19 175
*3 AREMEXAREZEIRENEE RS E([N=23)
Table 3 Concentration of arsenic in the honey from different regions and varieties (n=3)
(ng/kg)
S-01 11-1 0302843 2011.4.16 11
S-02 11-2 0306842 2011.4.16 12
S-03 11-3 0304841 2011.4.16 ND
S-04 11-4 0304840 2011.4.16 ND
S-05 11-5 0303840 2011.4.17 ND
S-06 11-6 0304839 2011.4.17 ND
S-07 11-7 0304838 2011.4.19 ND
S-08 11-8 0308837 2011.4.19 10
S-09 11-9 0306837 2011.4.19 12
S-10 11-10 0305856 2011.4.19 11
S-11 11-11 0309856 2011.4.19 ND
S-12 9-1 0306964 2011.7.8 ND
S-13 9-2 0306957 2011.7.8 ND
S-14 9-3 0306955 2011.7.8 ND
S-15 9-4 0306946 2011.7.8 ND
S-16 9-5 0306939 2011.7.8 10
S-17 9-6 0306926 2011.7.8 10
S-18 9-7 0306924 2011.7.7 10
S-19 9-8 0306903 2011.7.7 12
S-20 9-9 0306913 2011.7.7 8
S-21 9-1 0301899 2011.4.11 12
S-22 9-2 0300891 2011.4.11 ND
S-23 9-3 0909891 2011.4.11 10
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(ng/kg)
S-24 9-4 0307890 2011.4.12 ND
S-25 9-5 0304898 2011.4.12 10
S-26 9-6 0309898 2011.4.13 ND
S-27 9-7 0307897 2011.4.13 11
S-28 9-8 0305895 2011.4.13 ND
S-29 9-9 0300896 2011.4.13 ND
S-30 7-1 0014727 2011.3.30 11
S-31 72 0014712 2011.3.30 ND
S-32 7-3 0014716 2011.3.30 12
S-33 7-4 0014708 2011.3.31 10
S-34 7-5 0014696 2011.3.31 ND
S-35 7-6 0014685 2011.3.31 11
S-36 7-7 0014640 2011.3.31 ND
S-37 2-1 0159866 2011.8.7 ND
S-38 2-2 0159854 2011.8.6 ND
S-39 2-1 0200001 2011.7.29 11
S-40 222 0200012 2011.7.29 ND
S-41 5-1 0308909 2011.4.2 ND
S-42 52 0308904 2011.4.1 ND
S-43 5-3 0308917 2011.4.2 11
S-44 5-4 0308933 2011.4.2 12
S-45 5-5 0908932 2011.4.2 10
S-46 2-1 0307900 2011.7.8 11
S-47 22 0305847 2011.7.8 10
S-48 5-1 1041079 2011.7.8 12
S-49 52 1040678 2011.7.8 ND
S-50 5-3 1041836 2011.7.8 11
S-51 5-4 0011837 2011.7.8 ND
S-52 5-5 1040435 2011.7.8 ND
S-53 9-1 0200055 2011.7.30 ND
S-54 9-2 0200073 2011.7.30 ND
S-55 9-3 0200091 2011.7.30 ND
S-56 9-4 0200113 2011.7.30 ND
S-57 9-5 0200021 2011.7.29 ND
S-58 9-6 0200085 2011.7.30 ND
S-59 9-7 0200103 2011.7.30 ND
S-60 9-8 0200045 2011.7.30 ND
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(ng/kg)
S-61 9-9 0200033 2011.7.29 ND
S-62 4-1 1005645 2011.7.16 ND
S-63 4-2 1002443 2011.7.16 ND
S-64 4-3 1000042 2011.7.17 ND
S-65 4-4 1000044 2011.7.17 ND
S-66 4-1 0157753 2011.5.16 ND
S-67 42 0157771 2011.5.17 ND
S-68 4-3 0157782 2011.5.17 ND
S-69 4-4 0157759 2011.5.16 ND
S-70 3-1 0155077 2011.6.15 ND
S-71 3-2 0155067 2011.6.15 ND
S-72 3-3 0155055 2011.6.15 ND
S-73 9-1 0021701 2011.5.18 ND
S-74 9-2 0021709 2011.5.19 ND
S-75 9-3 0021697 2011.5.18 ND
S-76 9-4 0021687 2011.5.18 ND
S-77 9-5 0021675 2011.5.18 ND
S-78 9-6 0021662 2011.5.18 12
S-79 9-7 0021666 2011.5.18 ND
S-80 9-8 0021656 2011.5.18 11
S-81 9-9 0021709 2011.5.18 ND
S-82 2-1 0159881 2011.8.8 ND
S-83 222 0159871 2011.8.7 ND
S-84 10-1 0104575 2011.8.7 ND
S-85 10-2 0104584 2011.8.7 ND
S-86 10-3 0182744 2011.8.7 ND
S-87 10-4 0182738 2011.8.7 ND
S-88 10-5 0182734 2011.8.7 ND
S-89 10-6 0104598 2011.5.6 ND
S-90 10-7 0104605 2011.5.6 ND
S-91 10-8 0182716 2011.5.7 ND
S-92 10-9 0104505 2011.5.7 10
S-93 10-10 0104668 2011.5.7 12
:ND <10 pg/kg
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Table 5 CPS and RSD of samples added As in He and No Gas modes
Al A2 B1 B2 Cl C2
CPS 430.01 489.34 745.68 787.35 559.01 590.67
He
RSD 0.61 3.59 0.97 0.44 2.79 4.25
CPS 2231.81 2441.50 3598.36 3754.72 2648.20 3261.63
No Gas
RSD 2.48 0.87 1.42 1.39 3.02 0.54
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Fig. 3 Standard curve of As in No Gas mode 83.7 %~109.6 %, 2.4 %~1.7 %,
, , RSD 300 , 30%,
3.02%, He No Gas 15~68 pg/kg
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Table 6 Recovery and RSD of 8 kinds of honey added As (n=5)
(10 pg/kg) (15 ng/ke) (30 ng/kg)
% RSD/% 1% RSD/% 1% RSD/%
92.1 5.5 90.9 6.1 91.3 5.9
942 5.9 93.4 6.2 95.2 4.4
104.6 2.9 99.8 3.1 103.2 2.4
93.6 42 94.8 7.7 96.2 5.9
89.5 5.5 89.7 5.0 923 5.9
91.7 3.9 92.0 4.1 933 4.1
104.3 4.7 105.2 53 109.6 5.1
83.7 5.3 88.2 4.7 87.7 4.6
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