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ABSTRACT: Objective To establish a method for determination of 5 kinds of heavy metals (Pb, As, Cd, Cu, Cr)
and 8 kinds of trace elements (Na, K, Ca, Zn, Se, Mg, Fe, Mn) in fruits and vegetables by inductively coupled plasma
mass spectrometry (ICP-MS) and online internal calibration method. Methods The power of the microwave
digestion and sample acidity were optimized, and the samples were detected by ICP-MS after microwave digestion.
At the same time, the linear relation, accuracy, precision and quantitative limit of the method were investigated.
Results The appropriate power of the microwave digestion instrument was 1600 W, and the sample acidity was
selected 3%. The correlation coefficients (r) of standard curves of 13 kinds of elements standard were greater than
0.9991, and the detection limits of heavy metals and trace elements were 0.5 pg/L and 10 pg/L, respectively. The
recoveries of 13 kinds of elements were ranged from 79.2% to 91.6% with the relative standard deviations (RSDs)
less than 5%, which met the requirements of GB/T 27404-2008. Conclusion The method is rapid, sensitive and
accurate, which can be used for the determination of heavy metal elements and trace elements in fruits and

vegetables.
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Table3 Linear regression equations and detection limits of 13 kinds of elements

) (ng/L)

Pb Y=0.0111X+0.0059 0.9999 0.026
As Y=0.0074X+6.2030E-004 1.0000 0.0057
Cd Y=1.214E-3X+6.285E-005 1.0000 0.0016
Cu Y=4.236E-2X+1.808E-2 1.0000 0.39
Cr Y=0.0301X+0.0027 1.0000 0.22
Fe Y=2.217E-2X+3.857E-1 1.0000 2.3
Zn Y=9.036E-3X+5.665E-2 0.9991 9.2
Se Y=5.265E-4X+1.093E-3 1.0000 0.15
Na Y=3.482E-3X+4.246E-1 0.9999 43
K Y=2.435E-3X+7.949E-1 1.0000 6.2
Ca Y=6.807E-6X+8.713E-4 0.9998 9.1
Mn Y=1.78E-2X+3.011E-3 1.0000 1.1
Mg Y=1.782E-3X+3.545E-2 1.0000 6.5
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Table5 Content of 13 kinds of elements and RSDs of detection in grape, orange, ice grass and assorted soy-sauce pickles (n=4)

RSD RSD (ug/L) RSD RSD
(ng/L) (%) (ng/L) (%) (%) (ng/L) (%)
Pb 0.02111 22 0.01141 1.3 0.0002112 23 0.002902 23
As 0.01121 1.6 0.01013 4.1 0.0001521 2.1 0.002402 35
cd 0.001811 2.5 0.002151 2.3 0.02601 1.3 0.002931 3.1
Cu 1.301 3.2 1.112 2.5 0.7501 1.8 0.2203 2.6
Cr 0.002601 3.5 0.1123 1.6 0.02202 1.9 0.02102 3.1
Fe 15.74 1.3 7.111 2.1 0.6202 3.1 0.7403 1.3
Zn 1.513 4.1 1.113 1.5 1.501 3.2 2.102 2.1
Se 0.002811 23 0.002211 4.1 0 0 0 0
Na 137.0 42 0.7112 3.8 19.01 2.1 0 0
K 6862 1.7 2237 32 100.1 4.2 2132 1.1
Ca 171.7 2.8 54.61 2.1 25.41 3.2 21.12 2.1
Mn 2.901 1.6 0.8112 12 0.06902 12 0.08411 2.5
Mg 190.5 1.1 100.8 2.3 16.02 3.1 19.03 3.6




4676

s . P [J].

,2011, 17(10): 11-15.
Xu JD, Liu DH, Shu J, et al. Quality safety and risk control of vegetables,
fruits and other agricultural products [J]. Food Nutr China, 2011, 17(10):
11-15.
) . 1.
,2008, (2): 68-78.
OU ZP, Pan JM. Heavy metal pollution in food and analysis technologies
[J]. Sci Instrum Equip, 2008, (2): 68—78.
> s y [J].
,2009, 26(4): 62-64.
Xu F, Huang MF, Li JH, et al. Speciation analysis of trace element
research the overview [J]. Stud Trace Elem Health, 2009, 26(4): 62—64.
1.
,2010, 12(6): 39-43.
Luo XZ. Common heavy metal pollution in food and analysis technologies
[J]. Qual Tech Superv Res, 2010, 12(6): 39-43.
[J]. ,2011, 32(8): 1572-1578.
Chen YT, Cai YQ, Zhu CF, et al. Measurement of the contents of trace
elements by flame atomic absorption spectrometry [J]. Chin J Trop Crops,
2011, 32(8): 1572—-1578.
[J1. ,2003,23(6): 1183-1184.
Ma g, Xie WB, Wu YG, et al. Determination of Pb and Cd in tea by
transversely heatde GFAAS [J]. Spectrosc Spect Anal, 2003, 23(6):
1183-1184.
> . Zn, Hg, Cu [1.
,2015,43(4): 153-156.
Zhang HW, Dong HP. The Measurement of Heavy Metal Element Content
of Zn, Hg, Cu in Fruits and Vegetables Soil [J]. Guangzhou Chem Ind,
2015, 43(4): 153-156.
s s , . X
[J1. ,2009, 25(13): 230-233.
Zhang SC, Zhou XC, Ye HX, et al. The determination of heavy metals in

vegetable soil by X-ray fluorescence spectrometry in suburb of Harbin [J].

[9]

[10]

[11]

[12]

[13]

[14]

[15]

1£&

Chin Agric Sci Bull, 2009, 25(13): 230-233.
, . Ul
, 2008, 28(2): 93-100

Zhao GY, Wu YY. Determination of trace lead in tea with screen-printed

carbon electrodes [J]. J Tea Sci, 2008, 28(2): 93—100.
1. , 2000, 16(5): 394-396.

Wan YQ, Liu JL, Chen WI. Study on the determination of Mn(Il) in tea
by new solid phase spectrophotometry [J]. J Anal Sci, 2000, 16(5):
394-396.

> s s ICP-MS [J1.

,2009, 30(4): 213-215.

Hou DY, Liu JH, Hui RH, et al. Determination of heavy metals in onion
skin and pulp by ICP-MS [J]. J Chin Mass Spectr Soc, 2009, 30(4):
213-215.

s s Cu Pb Ni Cr Cd Co

[J]. ,2015, 40(23): 99-102.
Ma HX, Huang J, Liu YF. Determination and Assessment of Cu, Pb, Ni,
Cr Cd and Co concentration in fruits and vegetables [J]. Guangzhou Chem
Ind, 2015, 40(23): 99-102.
[J1. ,2008, 63(1): 3—11.
Guo CH, Xiao XY, Chen TB, et al. Heavy metal pollution of soils and
vegetables from midstr eam and downstream of Xiangjiang River [J]. Acta
Geogr Sin, 2008, 63(1): 3—-11.
. ICP-AES [J].

,2005, 25(4): 1344—1346.
Li HL, Wan LZ, Wan WY. Determination of nine life elements in brick tea
by ICP-AES [J].Spectrosc Spect Anal, 2005, 25(4): 1344—1346.

5 5

16 [J1. ,2015, 25(11): 1749-1753.
Cheng GX, Nie XL, Wang CX, et al. Simultaneous determination of 16
rare earth elements in food by ICP-MS [J]. Chin J Health Lab Technol,

2015, 25(11): 1749-1753.
(FriEsmsE: x| )

)

i

X2, BEIRM EEMRGE
AERELEN.
E-mail: 847008295@qq.com



