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Exposure assessment of rare earth elements in brick tea among Chinese adults
SONG Yan, LIU Zhao-ping, ZHANG Lei, SUI Hai-xia, MAO Wei-feng,
BAO Hui-hui, YONG Ling, LI Ning
(Key Laboratory of Food Safety Risk Assessment of Ministry of Health, China National Center for Food
Safety Risk Assessment, Beijing 100022, China)

Abstract; Objective To study the rare earth elements ( REEs) concentration level in brick tea, and evaluate REEs
dietary intake level and potential health risks in brick tea in Chinese adults. Methods The concentrations of REEs in
brick tea samples were detected by inductively coupled plasma mass spectrometry (ICP-MS). The consumption of brick tea
in Chinese adults was investigated in 2014-2015 by 24 hour dietary retrospective method. Based on the deterministic
assessment model, the dietary intake of REEs in brick tea by Chinese adults was calculated. Results The violation rate of
REEs in brick tea was 74% , the range of concentration was 0. 10-10. 35 mg/kg, the average was 3.41 mg/kg, and the
Y, and Nd (0.74, 0.43, 0.35, and 0.30 mg/kg,

respectively) were higher than the other 13 REEs. In brick tea consumption population, average exposure of REEs was

median was 3. 10 mg/kg. The average concentrations of Ce, La

’

0. 668 pg/kg BW, only accounting for 1. 13% of ADI. The high consumption (P95) exposure of REEs was 2. 302 wg/kg
BW per day, accounting for 3. 90% of the ADI. The average exposure of Ce, La, Y and Nd (0.178, 0. 104, 0. 082 and
0.073 pg/kg BW, respectively) was higher than the other 13 REEs, almost accounting for 65% of the total REEs
exposure. Conclusion The exposure of REEs in brick tea by Chinese adults was considerably below the ADI and any

health risk that would be expected to occur at this exposure level was negligible.
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100% , {75 5 Fl M 0. 10 ~ 10. 35 mg/kg, F-3 & &
3.41 mg/kg, %R 3. 10 mg/kg, 52 B i (1 1F 4 &
A (LLEAYIT) . HEHR GB 2762—2012 A B & #1
FE LRGN 67 4y K S AR, B AR 2 T4% (67/90)
(LI 8 it o EREIR TS0 16 Fifs 0%
oL g A BT B AR R L 43 S R 0.74
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Table 1 Analysis of rare earth elements in tea samples
i 0% i LR o= (LT Rit) Fir e & & (LA it)
i Bafic P50 P95 P99 R | BSpIEN P50 P95 P99 T
i) 0.43 0.42 0. 89 1. 00 0.01 ~1.11 0.51 0.50 1.05 1.17 0.01 ~1.31
Aili 0.74 0. 64 1. 69 2.13 0.01 ~2.14 0.91 0.78 2.07 2.62 0.01 ~2.63
i 0. 10 0.09 0.26 0.28 0.00 ~0.28 0.13 0.11 0.31 0.34 0.00 ~0. 34
i 0. 30 0.28 0. 64 0.70 0.00 ~0. 81 0.35 0.33 0.74 0.81 0.00 ~0.95
£ 0.09 0.07 0.24 0.53 0.00 ~0. 54 0.11 0.08 0.28 0.61 0.00 ~0. 62
i 0. 04 0.02 0.17 0.22 0.00 ~0.23 0.05 0.02 0.19 0.26 0.00 ~0.27
4L 0.08 0. 06 0.20 0.25 0.00 ~0.26 0. 10 0.07 0.23 0.29 0.00 ~0. 30
Ly 0. 04 0.01 0.19 0.21 0.00 ~0.21 0. 04 0.01 0.22 0.25 0.00 ~0.25
L] 0.17 0.05 0.19 4.10 0.00 ~4. 80 0.19 0. 06 0.21 4.70 0.00 ~5.51
(73 0.03 0.01 0.17 0.19 0.00 ~0.19 0.03 0.01 0.19 0.22 0.00 ~0.22
£H 0.08 0.03 0.18 1.36 0.00 ~ 1. 80 0. 10 0. 04 0.20 1.55 0.00 ~2.06
(53 0.05 0.00 0.17 1.42 0.00 ~ 1. 60 0. 06 0.01 0.19 1.63 0.00 ~1.83
753 0. 04 0.03 0.13 0.18 0.00 ~0.19 0.05 0.03 0.15 0.21 0.00 ~0.22
o 0.03 0.01 0.17 0.19 0.00 ~0.19 0. 04 0.01 0.19 0.22 0.00 ~0.22
45 0.20 0.13 0.62 0. 89 0.00 ~0. 89 0.31 0.20 0.94 1.36 0.00 ~ 1. 36
(74 0.35 0.32 0.76 0.81 0.02 ~0.82 0.44 0.40 0.97 1.03 0.03 ~1.04
it 2.77 2.50 5.53 7.97 0.08 ~8.98 3.42 3.10 6.75 9.20 0.10 ~10.35

2.2 AR PR K B

AR AETGR AR FH 3 H (AIRX)
TP T 25 I PR DL £, 45 R LR 20 IE L
BRI 2 AR B HIH S oy 0.19 ~

144.89 g/d, F #1898 R 14.46 o/d, AL N
6.72 g/d, il 2 P95 My 50.32 g/d, HES RN
A P T B N B 97 W AR

F 2 TR A AR T 2 N A T 2% B g

Table 2 Consumption of tea consumption in the daily consumption of tea in China

A S (g/d)
g »
Ny NN (H P50 P90 Pos P97.5 P99 Y
>18 4 398 13.75 6.67 37.53 47.16 80. 00 120.00 0. 19 ~ 136. 00
=18 & 4k 439 15. 10 6.82 38.00 56.57 91.42 119. 80 0.30 ~ 144. 89
QAR e AT 837 14. 46 6.72 37.95 50. 32 82.75 119. 81 0.19 ~ 144. 89
2.3 BRI B ANRERG LT R B8R KP4 PRy 65% , W3 3,

T TR VPR 25 o, TR 2B 2% AR T 2 B
W KB R EAR L TR S H R E R
7 0.668 ng/kg BW, &1 2 & AR + o0 R &
HEGE (FBREEDWN PSS, FRE) A 2.302 pg/kg
BW . S48 A5 AR L M o NBEM G s RT3 2
BRI R R 1.3 5. fEAAIS ) 16 FifE L
JCE BB B AR T TR N B H R
TR AT A, 45k 0. 178 ,0. 104 0. 082 ,0. 073
pe/kg BW X 4 #ff + 0 R BB E A oK R

3 itig
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Table 3 China’s tea consumption area residents daily side pin tea rare earth element exposure
i+t & . R R/ (ng/kg BW)
E?@ : Adird BoIME P50 P90 P95 . P97.5 P99 A W
=18 & J ik 0. 008 0.284 1.476 2.054 2.963 3. 860 5. 686 0.571
ML R =18 ¥4t 0.015 0.333 1.762 2.962 4.562 5.984 7.571 0.756
LA B N\ BE 0. 008 0.308 1. 658 2.302 3.502 5. 444 7.571 0. 668
=18 % Pk 0. 001 0. 044 0.229 0.319 0. 460 0. 599 0. 883 0. 089
ki =18 & 4otk 0. 002 0.052 0.274 0. 460 0.708 0.929 1.176 0.117
JRAFETH B AR 0. 001 0.048 0.257 0.357 0. 544 0. 845 1.176 0. 104
=18 % Pk 0. 002 0.075 0.393 0. 547 0.789 1. 027 1.513 0.152
il =18 & 4 fk 0. 004 0. 089 0. 469 0.788 1.214 1.593 2.015 0.201
A B N\ BE 0. 002 0.082 0.441 0. 613 0.932 1. 449 2.015 0.178
=18 % P 0. 000 0.011 0. 055 0.076 0. 110 0.143 0.211 0. 021
gt =18 %4t 0. 001 0.012 0. 065 0.110 0. 169 0.222 0.281 0. 028
BAEH 2 T 0. 000 0.011 0. 062 0. 085 0. 130 0.202 0.281 0. 025
=18 % H i 0. 001 0.031 0. 160 0.223 0.322 0. 420 0.618 0. 062
e =18 %4tk 0. 002 0. 036 0.192 0.322 0. 496 0. 651 0. 823 0. 082
BAE N B N\ BE 0. 001 0.033 0. 180 0.250 0. 381 0.592 0. 823 0. 073
=18 % J ik 0. 000 0. 009 0. 048 0. 067 0. 096 0. 126 0.185 0.019
% =18 ¥4t 0. 000 0.011 0. 057 0. 096 0. 149 0.195 0.246 0. 025
A B N BE 0. 000 0.010 0. 054 0. 075 0.114 0.177 0. 246 0. 022
=18 & J ik 0. 000 0. 004 0. 022 0. 030 0. 043 0. 056 0. 083 0. 008
i =18 L4tk 0. 000 0. 005 0. 026 0. 043 0. 067 0. 088 0.111 0.011
FRAE Y T AR 0. 000 0. 005 0. 024 0. 034 0.051 0. 080 0.111 0.010
=18 % Wi 0. 000 0. 009 0. 045 0. 062 0. 089 0.117 0.172 0.017
L =18 ¥ 4k 0. 000 0.010 0. 053 0. 089 0. 138 0. 181 0.229 0.023
FUATH 7% N\ BE 0. 000 0. 009 0. 050 0. 069 0.106 0.164 0.229 0.020
=18 % P 0. 000 0. 004 0. 020 0. 028 0. 040 0. 053 0. 077 0. 008
£ =18 %4k 0. 000 0. 005 0. 024 0. 040 0. 062 0.082 0.103 0.010
AT B N B 0. 000 0. 004 0. 023 0.031 0. 048 0.074 0.103 0. 009
=18 % P 0. 000 0.017 0. 087 0.121 0.175 0.228 0.336 0. 034
L =18 %4t 0. 001 0. 020 0. 104 0.175 0.270 0.354 0. 447 0. 045
BAE Y B N\ RE 0. 000 0.018 0. 098 0. 136 0. 207 0.322 0. 447 0. 039
=18 & Ji ik 0. 000 0. 003 0.015 0. 021 0.031 0. 040 0. 059 0. 006
% =18 ¥4t 0. 000 0. 003 0.018 0.031 0. 047 0. 062 0.078 0. 008
L AE N B R 0. 000 0. 003 0.017 0. 024 0. 036 0. 056 0.078 0. 007
=18 % J ik 0. 000 0. 008 0. 044 0. 061 0. 088 0.115 0. 169 0.017
£ =18 ¥4t 0. 000 0.010 0. 052 0. 088 0. 136 0.178 0.225 0. 022
JRAE T 2 AR 0. 000 0. 009 0. 049 0. 069 0. 104 0.162 0.225 0. 020
=18 % P 0. 000 0. 006 0. 029 0. 040 0. 058 0. 076 0.112 0.011
i =18 B 4k 0. 000 0. 007 0. 035 0. 058 0. 090 0.118 0. 149 0.015
AT R N HE 0. 000 0. 006 0.033 0. 045 0. 069 0.107 0.149 0.013
=18 % B 0. 000 0. 005 0. 024 0. 033 0. 048 0. 062 0. 091 0. 009
5 =18 4tk 0. 000 0. 005 0. 028 0. 048 0.073 0. 096 0.122 0.012
AT B N BE 0. 000 0. 005 0. 027 0. 037 0. 056 0. 087 0.122 0.011
=18 & B 0. 000 0. 003 0.017 0. 024 0.035 0. 045 0. 067 0. 007
e =18 ¥4t 0. 000 0. 004 0. 021 0. 035 0. 054 0. 070 0. 089 0. 009
BAE N B N\ BE 0. 000 0. 004 0. 020 0. 027 0. 041 0. 064 0. 089 0. 008
=18 % H i 0. 001 0. 020 0. 106 0. 147 0.213 0.277 0. 408 0. 041
i =18 ¥4tk 0. 001 0. 024 0. 126 0.213 0.327 0. 429 0.543 0. 054
A B N\ BE 0. 001 0.022 0.119 0. 165 0.251 0.391 0.543 0. 048
=18 & Yk 0. 001 0.035 0.182 0.254 0. 366 0.476 0.702 0.071
LA =18 ¥4t 0. 002 0. 041 0.217 0. 366 0.563 0.738 0.934 0. 093
LA B N\ BE 0. 001 0.038 0. 205 0.284 0.432 0.672 0.934 0. 082
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NGHEE T TR & R 3,41 mg/kg,
T GB 2762—2012 H #l 1Y IR & A, & & o [l 4
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(25 I A B S TR R R OT R I e R o
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RS SMEMEINME, 2 mS!" Eatki
WAl L, JE 47 K RO 2 a5, 8 TR
AR R KRR W8 B HFE E R
(NOAEL) }y 200 mg/kg BW , ) % 4> Z % &y 100 if
% ,ADI =2 mg/kg BW [ L& 1L # + (REO) i K
0.8 mg/kg BW ], 1988 4F AH 4k #F 47 T 1H i 4% 90 d
M R A A B 2 4F A8 1 A M G, R T R
iyl Fs + NOAEL & 100 mg/kg BW ( Lk REO i1 K
40 mg/kg BW) , Kl 60 mg/kg BW (LA REO i}
24 mg/kg BW) , DA% 4= Z$ 0k 100 1155, 96 b 42
) ADI {f & 0.6 mg/kg BW ( L REO it # 0.24
mg/kg BW) o B E 45 B b i R th 20 1 1B
A NOAEL Jj 20 ~200 mg/kg BW () REO iH
10 ~ 100 mg/kg BW) ,ADI 4 0.2 ~2.0 mg/kg BW
(LA REO 314 0.12 ~1.02 mg/kg BW) ., %K H )
i O R AT 2 VR A 4 R I R R XA H
AR N6.0~6.7 mg(Lh REO i) AR ¥E 5 X B X
A H B & (3.3 mg) 70 B L&, $#2 1) ADI O
70 pwg/kg BW (LI REO ), Lot £t A 59 pe/ke
BW ., ZZR45 73 H BUA SCHR , A UORUR: P74k 81 B4
SRR BRI R TR /Y ADI(S9 ng/kg BW)
it A7 o

BT H AT 85 25 R ot E 5 Yok i
BT P AT B R A . 45 R BoR A A%
WEHERAHOBRECRGH Y RERN
0.668 pg/kg BW (LIt &E i+, T ), K F &M oo
Z ) ADI(59 pg/kg BW) 405 ADI (1. 13% ; & i1
AW HRAB(PS) L CRBGHREREN
2.302 wg/kg BW 1% 4§ ADI [y 3. 90% , %36 [Eh
BT 2 X TR B H R A 08 AR £ T R AN
N B T 5 1 IR Ak 1 AT 4 32 K- A R XL A8
ko AL, SR BB i 18 5 R, M e — S Rk
FAR + o0 R & i d5 5 19 30 85 4% (8. 98 mg/kg) , H A
H 3 2% (0 32040 25 TR B0 9% o die R fH (144. 89 g/d) |
T R w1 P T A4S A KO RN P R R K
{H, DR 20 L e R B EE R 21,69 pg/kg BW, 4
ADI ) 36.76% , W) It 25 N B 0] g £F 78 3¢ = 1Y) ik
AU
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