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Determination of inorganic arsenicin rice by high performanceliquid
chromatography-inductively coupled plasma mass spectrometry

SHI Qian-Yu'?, LIU Li"*, NI Zhi-Yao'?, KE Run-Hui"?, ZHAO Xin®, YIN Jian-Jun'? , SONG
Quan-Hou'”
(1. China National Research Institute of Food & Fermentation Industries, Beijing 100015, China; 2. National Food

Quality Supervision and Inspection Center, Beijing 100015, China; 3. Focused Photonics (Hangzhou),
Co., Ltd., Hangzhou 310052, China)

ABSTRACT: Objective To establish a method for determination of inorganic arsenic in rice by high performance
liquid chromatography-inductively coupled plasma mass spectrometry (HPLC-ICP-MS). Methods Inorganic
arsenic in rice was extracted by 2 kinds of pretreatment methods. After separated by HPLC, the samples were
determined by ICP-MS. At the same time, the total arsenic of rice samples was determined after microwave digestion.
The recoveries of 2 pretreatment methods were calculated by the sum of inorganic arsenic and organic arsenic, and
the pretreatment methods were compared. The buffer salts such as ammonium dihydrogen phosphate, ammonium
carbonate and diammonium hydrogen phosphate were selected and the pH value was optimized to confirm the

optimum mobile phase conditions. Results 1In this method, 12.5 mmol/L diammonium hydrogen phosphate was
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used as the mobile phase, the mobile phase was adjusted to pH 8.5 and the flow rate was 1 mL/min. Under such
conditions, 5 kinds of inorganic arsenic species could be separated completely. The results showed that the extraction
efficiencies of the 2 pretreatment methods were higher than 87.5%, and the extraction efficiency of the acid-thermal
assistant extraction method was higher. Conclusions The method is accurate, simple, which is suitable for the
determination of inorganic arsenic in rice.

KEY WORDS: high performance liquid chromatography; inductively coupled plasma mass spectrometry; inorganic
arsenic; morphological analysis
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Fig. 1

Separation chromatogram of five arsenic species standard (10 ng/mL)



572 8
R 3 WRSHRENME(mg/ka)
Table3 Extraction efficiency of arsenic species(mg/kg)
AsB  As" DMA MMA AsY ICP-MS 1%
- - 0.0352 0.0142 - - 0.049 87.5
1 0.056
- - 0.0347 0.0246 - - 0.059 105.4
- - 0.0022 - - 0.0400 0.042 91.3
2 0.046
- - 0.0036 - - 0.0408 0.044 95.7
- - 0.0141 - - 0.0337 0.048 88.9
3 0.054
- - 0.0156 - - 0.0356 0.051 94.4
- - 0.0024 0.0084 - 0.0318 0.043 87.8
4 0.049
- - 0.0025 0.0092 - 0.0333 0.045 91.8
®4 MAREUEE
Table4 Spikerecovery experiment
/(ug/L) /(ug/L) /(ug/L) (%) /(ug/L) /(ug/L) /(ug/L) (%)
2.0 3.327 93.8 2.0 3.430 99.6
As™ 1.452 5.0 5.968 90.3 1.437 5.0 6.454 100.3
10.0 10.884 94.3 10.0 10.776 93.4
2.0 2.446 96.8 2.0 2.459 108.0
As" 0.510 5.0 5.204 93.9 0.300 5.0 5.052 95.0
10.0 9.931 94.2 10.0 10.996 106.7
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