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Determination of 5 sorts of rare earth elements in tea

QIAN Cong, GUO Qi-Lei"

(National Food Quality & Safety Supervision and Inspection Center, Beijing 100094, China)

ABSTRACT: Objective To establish a rapid and sensitive method which can determine 5 sorts of rare earth
elements in tea by inductively coupled plasma-mass spectrometry (ICP-MS) method. Methods The samples
were determined by inductively coupled plasma-atomic emission spectrometry (ICP-AES) and ICP-MS with
microwave digestion and wet digestion. Microwave digestion procedure and ICP-MS instrument condition were
optimized. Results The recoveries of rare earth elements determined by ICP-MS with microwave digestion
were 97.65%~103.28% (n=6), while the detection limits were 0.06~0.18 ug/kg. Conclusion Determination of
rare earth elements in tea by ICP-MS with microwave digestion had many advantages, such as high sensitivity
and high selectivity, accurate quantification, high precision and accuracy, high reproducibility and high recov-
ery rate, which was suitable for the detection of rare earth elements in tea.
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2.3.2 ICP-AES T4 1
Optima 2000DV ICP-AES, ,
, 1.8 mm , 1 1300 W, T 1 WUEHEHBER
© 1.5 mL/min, - 0.8 L/min, : Table 1 The microwave digestion program
0.2 L/min, : 15 L/min : La 398.852
nm Ce413.764nm Pr414311 nm Nd406.109 nm (min) (0) (min)
Sm 359.260
1 5 120 5
2.4 PR LAY T
2 5 150 10
5% 5
3 5 180 20
5% ) ,
, 32 EWRS5ZLMXR
3 FRESH (n=6), ,
31 HMETLIAIESE , 2,
3( 5~50 pg/L)
’ 1, 3 (o)
’ ’ ’ ICP-MS ,

ug/kg , La 0.08 ng/kg; Ce 0.09 pg/kg;
Pr 0.06 pg/kg; Nd 0.08 pg/kg; Sm 0.18 pg/kg
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Table 2 The recovery tests (n=6)
ICP-MS ICP-AES
RSD RSD
(mg/kg) (mg/kg) (mg/kg) (%) (%) (mgkg)  (mg/kg) (mg/kg) (%) (%)
La 0.359 0.295 0.661 102.32 2.06 0.714 0.296 1.051 114.02 2.28
Ce 0.639 0.592 1.218 97.87 2.74 0.485 0.591 1.137 110.33 2.55
Pr 0.071 0.059 0.131 102.25 0.25 / / / /
Nd 0.283 0.296 0.572 97.65 1.42 0.309 0.295 0.619 105.21 2.12
Sm 0.06 0.059 0.121 103.28 0.36 0.127 0.059 0.221 160.12 2.01
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k2
RSD RSD
(mg/kg) (mg/kg) (mg/kg) (%) (%) (mg/kg) (mg/kg) (mg/kg) (%) (%)
La 0.334 0.794 0.998 83.52 2.26 0.617 0.756 1.47 112.84 2.06
Ce 0.474 1.192 1.239 64.24 0.52 0.499 1.142 1.75 109.59 2.17
Pr 0.077 0.199 0.265 94.66 0.46 / / / /
Nd 0.229 0.596 0.647 70.20 1.25 0.354 0.565 0.99 112.5 1.78
Sm 0.058 0.991 0.898 84.51 0.13 0.169 0.095 0.29 126.79 2.04
#z3 LMEIEFFE
Table 3 The calibration curves
ICP-MS ICP-AES
" "
La Y=7.208x10°X+2.258x10°° 0.9999 Y =469.7X -130.4 0.9997
Ce Y =8.461x10°X -4.123x10° 1.0000 Y =213.26X +37.42 0.9983
Pr Y =9.664x10°X -1.619x10° 1.0000 Y =323.16X -43.54 0.9999
Nd Y =1.628x107°X +3.405x107 0.9999 Y =247.05X -2.72 0.9993
Sm Y =1.393x107X +2.0048x10° 1.0000 Y =120.81X +41.18 0.9995
F 4 AEMIERIELE (n=6)
Table 4 Determination results of tea certified reference material (n=6)
heke (ne/ke) (%) (%) (ng/ke) (%) (%)
La 250 252 100.8 4.4 238.8 95.5 3.9
Ce 390 405 103.8 0.2 355.8 91.2 3.8
Pr 42 45 107.1 3.4 39.2 93.3 2.3
Nd 150 163 108.6 3.4 1422 94.8 4.3
Sm 29 26.5 91.4 2.9 27.1 93.4 3.6
4 % ® 7 o
z 17 [9]
)
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