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ABSTRACT: Objective To investigate the content of chromium (Cr), cadmium (Cd), lead (Pb) and 16 kinds of
rare earth elements in 2 kinds of Chinese holly leaf (Ilex Kudingcha C. J. Tseng. and llex lartifolia Thunb.), so as to
reveal the ingestion risk of each element. Methods The samples were digested by microwave digestion system
firstly, and then the content of Cr, Cd, Pb and 16 kinds of rare earth elements were detected by inductively coupled
plasma-mass spectrometry (ICP-MS), and the results were compared with the national standards. Results The

detection limits of the method were 0.012~0.062 pg/L. The spiked recoveries were in the range of 94.6%~107.7%,
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and the relative standard deviations were 0.3%~6.1%. This method had been verified accurate by the reference

material Tea (GBW 08513). Samples analysis demonstrated that the risk of Cr, Pb and rare earth elements was

negligible in 2 kinds of Kudingcha. However, the content of Cd in Ilex Kudingcha C. J. Tseng. (2.00~15.73 mg/kg)

was extremely higher than that in Ilex lartifolia Thunb. (0.05~0.14 mg/kg). Conclusion This method is suitable for

the multi-element determination and risk assessment in tea. Risk monitoring data shows that Ilex Kudingcha C. J.

Tseng exists the potential risk of excess intake of Cd.

KEY WORDS: Chinese holly leaf; heavy metal; rare earth element; inductively coupled plasma-mass spectrometry
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Table3 Linear ranges, regression equations and detection limits of Cr, Cd, Pb and 16 kinds of rare earth elements
(ng/L) (ng/L) (ng/L) (ng/L)
Cr 0~200 Y=0.0047X+0.0025 1.0000 0.062 Eu 0~100 Y=0.0283X+1.9975x10°  0.9999 0.026
Cd 0~200 Y=0.0035X+0.0002 0.9999 0.024 Gd 0~100 Y=0.0113X+4.9691x107 1.0000 0.026
Pb 0~500 Y=0.0074X+0.0026 1.0000 0.021 Tb 0~100 Y=0.0702X+0.0001 0.9998 0.026
Sc 0~100 Y=0.0165X+0.0020 1.0000 0.023 Dy 0~100 Y=0.0191X+4.6708x10 0.9999 0.017
Y 0~100 Y=0.0196X+0.0003 1.0000 0.035 Ho 0~100 Y=0.0820X+2.9088x10°  0.9999 0.016
La 0~100 Y=0.0276X+0.0008 0.9998 0.043 Er 0~100 Y=0.0289X+3.4526x10°  0.9999 0.014
Ce 0~100 Y=0.0326X+0.0021 0.9999 0.041 Tm 0~100 Y=0.0990X+3.0597x10°  0.9999 0.013
Pr 0~100 Y=0.0364X+0.0002 0.9998 0.031 Yb 0~100 Y=0.0247X+1.1132x10°  0.9999 0.012
Nd 0~100 Y=0.0076X+0.0001 1.0000 0.037 Lu 0~100 Y=0.0920X+7.1344x107 0.9999 0.012

Sm 0~100 Y=0.0066X+2.4273x107 1.0000 0.031
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Table4 Precision and accuracy experiment(n=6)
* * RSD * RSD
(mg/kg)  (mgkg)  (mg/kg) % % (mg/kg)  (mg/kg)  (mg/ke) % %
1 94.6 5.8 0.1 102.8 1.6
Cr 0.92+0.20 0.75 Eu* 22+6 24
5 101.0 2.5 0.5 104.0 4.8
1 98.8 6.1 0.1 102.1 2.2
Cd 0.076+0.004 0.078 Gd* 76+11 85
5 100.3 0.3 0.5 101.0 4.5
1 97.4 4.3 0.1 101.9 2.2
Pb 1.6+0.2 1.7 Tb* 11.4£1.9 12.9
5 100.8 1.2 0.5 101.2 4.5
0.1 102.5 1.6 0.1 102.5 0.4
Sc 0.07 0.06 Dy* 65+7 70
0.5 103.3 2.9 0.5 101.7 2.3
0.1 99.8 1.0 0.1 105.0 1.2
Y 0.52+0.03 0.50 Ho* 1342 15
0.5 101.1 5.2 0.5 102.8 4.5
0.1 101.8 3.6 0.1 105.3 1.7
La 0.54+0.04 0.58 Er* 37+6 42
0.5 100.8 3.6 0.5 104.7 3.6
0.1 102.3 2.9 0.1 107.7 1.5
Ce 0.81+0.03 0.83 Tm* 5.9+1.1 5.6
0.5 100.3 3.8 0.5 103.6 5.5
0.1 101.6 1.3 0.1 102.6 2.2
Pr* 93+8 99 Yb* 38+5 35
0.5 100.8 4.2 0.5 101.5 42
0.1 99.3 0.9 0.1 105.3 2.1
Nd 0.35+0.04 0.34 Lu* 6.2+£0.9 6.8
0.5 101.1 4.8 0.5 100.2 4.5
0.1 99.1 1.4
Sm* 6610 74.2
0.5 101.2 4.3
o * pg/kg
®5 EBTHHE. &, HNBLITRSE
Table5 Contentsof Cr, Cd, Pb and rare earthsin Kudingcha
(mg/kg)
Cr Cd Pb REO
(n
10 0.58~0.76 0.63 0.05~0.07 0.06 1.12~1.71 1.22 0.18~0.22 0.20
8 0.62~0.71 0.67 0.06~0.12 0.08 0.89~1.25 1.05 0.15~0.22 0.18
12 0.41~1.10 0.72 0.05~0.14 0.08 1.07~2.76 1.63 0.21~0.62 0.34
18 0.38~3.21 0.78 2.00~15.73 7.93 0.63~1.98 0.98 0.17~0.55 0.26
12 0.44~3.15 0.83 4.49~12.26 8.69 0.64~1.28 0.84 0.16~0.58 0.26

REO:
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