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Concentration and exposure of rare earth elements in brick tea and
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Abstract; Objective This study aims to investigate the rare earth elements (REEs) levels in brick tea and green tea,
and estimate the intakes of REEs to the tea consumption population. Methods Altogether 30 tea samples were collected
from southeast of Hubei Province. REEs in brick tea and green tea were detected by microwave digestion and inductively
coupled plasma mass spectrometry. Results The concentration of REEs in brick tea and green tea were 4.09-8. 01 and
0.53-1. 42 mg/kg, respectively, and the content of REEs in the brick tea which were made by older tea leaves was
significantly higher than green tea. Ce, La, Nd, Y and Sc were the main elements among 16 REEs, all together accounting
for 82.60% (4.51/5.46) in brick tea and 88.12% (0.89/1.01) in green tea. Conclusion In the average exposure

level, the exposure of REEs from green tea and brick tea were 0. 05 and 0. 27 pg/kg BW. In the high exposure level, the

exposure of REEs from green tea and brick tea were 0. 17 and 0. 91 pg/kg BW. All the exposure were less than the current
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advised ADI values.
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T AR F B R 2 — KRR R E A
TEA Ry L RME 7R o T 2R BRI — o, LU
2825 A I I A2 R H i) B iy Btk 25, 1 ik
PR 2%, B 6 B AL, A3 R0 2R 9 7 N AT R AR
0 MR — R 09 O A BV . TR Y
NS SUINCI I T IR DI A e il P

W 7% B #9:2015-09-11
E£TH MItETEFTFTERKAATE(QJX2010-36)
EEBN A K+ ZEHN MATaARSELLEERE
E-mail : zy_hbedc@ 163. com
BRMEE :FXH B EZERT HRFTeHENLEE
E-mail :313234967 @ qq. com

/D3R T M X A K ) K AR R A g T
i 102 (RE) 4 4% 70 3R JA 91 322565 T 26 Rl e o0 =% e
FCRERZ UL 17 B, DR BR 9 B R 1, )iz
T Tk A7 20 2 70 2005, 3 F6 0T
RAE P A RN A B, 3R A — E B 4
Bas . BRI R A R R 5 B
FEATTBE 2 X AR fa B ™ R R A, T AE B
L BRE T B R R AT o R G A B
S X AR ANRE AT A R K
A DXL 8 P IR B B AR £ OT &, Sk & LA
i LT R U W e, M LER O R R R F ST
T 7 FE AN RS



i AR AR

—684—

CHINESE JOURNAL OF FOOD HYGIENE

2015 AR5 27 55 6 #i

Zemt AR b TR IR T A R K BRI
R AN 0 W SRR U i iF - e spTve S A
EAR S AR I R R A K A BT OC & BITE [F] A
ASEMT AR, i, X o
ENOES- N = P L LN L SRV SR i
feFECAZR AN EM, BX T & LR
() o DL R % i KO- 0 DL 4 3B o AR A AR LA
H A6 7w b DX it 2% R4k 25 O I S 0 4, T
AR oo R & i, AT A RR AR O 45 A ik
KRR 250 2 b IX 2% 43 AR LR S BEA 9 B
T B EEKF

1 #REFZE
L1 kA
LT AR A R 45

BE ALty B b 48 Ja 7 T AR AR 7 % 2R T DL b
MR 15 Dtk 2 RE b %) VGG 2% i 2 i J5 okt
TR [ SRR X, 7 R R AR N S e
Hl T EER X, eI A0 4 8T T TR AR BT
YaBEALIA S 15 03 T 85 AR Mo 7= S A FE o 5 SRR A
K M AEAT s 1 kg B 55 1 HUAR 2 50 g A 5 T H4
BERE AT L 40 H O, SR ASHEE S TR B R RS
it 40 Hf,

11,2 F2ALLE 5l

820-MS HiBHE A 45 B 1A I 1% {X (ICP-MS, 2%
[ Varian) G ik 75 43 P TR 7 A B8 4l 7K vk 2
B E R,

15 F # 4 o0 F IR A 5 fE % W ( GSB 04-1789-
2004, 100 pg/ml) | %L 45 i b % W ( GSB 04-1750-
2004,1 000 pg/ml) . P b5 % Wi &% ( GSB 04-1746-
2004 ) A5 WA ( GSB 04-1731-2004 ) | N bk i WK
Bk (GSB 04-1745-2004) 340l H B XA 4. 4 8 M i+
MR BT o, AR IR 1 000 wg/ml;
B 22 W) R 25 0 K ( GBWO7605 , i 5 35 41 1k
HWTFERT) s P M (10 pg/ml, £ ¥ Spectrum) ,
JIT A0 359 Sk 43 A 3 5 i 1R RN R R O AR 2% 4l
HEMR
1.2 ik
12,1 iy ik

Fi I8 GB 5009. 94—2012 (At ¥y ¥ £ 5 h % + ¢
FIE Y XA RE A P BT (Se) A2 (YY) LB
(La) 4 (Ce) (% (Pr) (£ (Nd) (&2 (Sm) i (Eu) .
EL(Gd) (B (Th) (Hf (Dy) .8k (Ho) (4 (Er) (%
(Tm) & (Yb) § (Lu) % 16 FP#f + 50 2 o147 K0
(17 Fpff oo R b i fe AR FHE R A, AR AW ) o
R T 2 BRI A2 Rt AR 0 T R o A K

b A rp A AR S X A0 T T AR UE 2 B W) BT R M R
(GBWO7605) , Il & {5 34 7E A5 FR {8 10 L A
1.2.2 Bgg&itH

I T A PP AR AR Y XoF R 2% 2 i IXC R R IR % A
Wi LUK AT B EE R, AT

i b 2 # B (pg/kg BW) = i 9% & (mg/kg)
x YT KT x HiE e hE (g) /60 (kg)

HopgWm T M e b3, 8
20% , 15 4 2 5 B I, SR ISR A 2 oF 2 5 A
SR B R VTR R R AR R N, SR ] R A L
Yo i MR H R K28 i 9% & (50 g); K &
2 60 kg it
1.2.3 XA

HLBGE & S8 B T IR B A, AR AR S HOL %
Lo WPE AL, THE AT = WL S C/min /Y T}
BRI E 120 C L, % #E 5 min, P4 10 °C/min @ T}
IR R THZE 180 °C 4 +E 15 min,

%1 ICP-MS TAEZ%

Table 1 ~ Working parameters of ICP-MS
S8 BEM || B8 BE H
VEAY 1400 || 43#i=C SN
AR/ (L/min) 18 B R AR B i
Bl B <0/ ( L/ min) 1.80 AL 5
B S i/ (L/min) 0.16 BrERE1/V -2.00
155 %5 &% i 2/ (L/min) 0.98 BTiEg2/V - 158.00
FREGE/mm 7.00 BTiER3/V -194.00
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AiAE 0.53 ~1.42 mg/kg Z[a], ¥ {E H 1. 01 mg/keg,
xRt m oS REEs TP W+ & &, GB
2762—2005 £ i H 15 Ye gy R A ) T op B ko
b (ALY ) IR 2 me/kg, B 25 R
L RS, SRR LS R R R

TGS X 4% H 1245 6y 250t P - 4R
(X7 NS e P Y e sl L AR E S
2 mg/kg, T L E A TARK )~ 13.80 mg/kg Z [];
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el 2 - s b d R 0.4 ~ 11,2 mg/kg™ 5
MEE XM TR ST /AEE A 0.072 ~ 16.99
mg/kg' 3 AT PR AR B X B 2% R R
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Table 2 Concentration of rare earth elements ( REEs)

in brick tea and green tea

Tl 2 i B

z REEs,q REEs; A=A REEs,4 REEsg 1E
/(mg/kg) /(mg/kg) /% /(mg/kg) /(mg/kg) /%
1 4.78 3.90 81.59 0. 88 0.78 88. 64
2 4.37 3.61 82.61 1.42 1.24 87.32
3 6.47 5.33 82.38 0. 81 0.70 86.42
4 5.46 4.42 80.95 1.09 0.95 87.16
5 4.09 3.53 86.31 0. 80 0. 69 86. 25
6 4.59 3.76 81.92 1.24 1.07 86.29
7 6.21 5.15 82.93 1.20 1. 05 87.50
8 6.77 5.58 82.42 0.53 0.47 88. 68
9 4.36 3.57 81. 88 0.72 0. 63 87.50
10 4.21 3.44 81.71 1.27 1. 11 87.40
11 5.76 4.63 80. 38 0.70 0.61 87. 14
12 4.94 4.11 83.20 0.92 0. 80 86. 96
13 8.01 6. 66 83. 15 0.95 0.82 86. 32
14 7.43 6.20 83.45 1. 31 1. 15 87.79
15 4.50 3.74 83.11 1.38 1.21 87. 68
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Figure 1 5 kinds of light rare earth elements (REEs)

proportions of the total REEs in brick tea and green tea
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BRI N AR 25 S kg™ RG2S B R 9%
B HBNIS g iR A i L& 201 4. 09 ~
8.01 mg/kg, HfH N 5. 46 meg/kg, & 2% s 1 5% B>
Hiky 0.53 ~1.42 mg/kg, ¥J{E N 1. 01 mg/ke,

TR 4 255 I s 1 349 2% R 1t A K 2% 8 i 4 il
$70.05 F10. 17 wg/kg BW AKX % 2% 10 H 1 -1 54 5%
B AR KIS 0. 27 F10.91 wg/kg BW, ¥/
FHETH B A + ADIE . o SR 28 MG 45 0 e kK
i i fe /s ADIE (2 wg/kg BW) Y EE 51 2351 A
8.5% F145.5% o AT A (R 1 5 BRKF- A7 7
— B AN M, E BRI TR AT 2 it
fli P B fE A e = AL # + ADIE

3 N

O A L& R4 R 4. 09 ~8.01 mg/kg, %
2P LR A R 0.53 ~ 1,42 mg/kg, ik 25
TR TR TR S R SRR X A
o5 R 190 %K (S Y (La Ce 1 Nd) fr (5 7 £ &
IR TERE 28 g 28 hix 5 Rl L oc R Z f
o7 B B Y A9 43 50 R 82. 6% 1 87. 3%

QR & 25 04 B 1 147 5% 8 S R0 K 2% R 1
S5 0. 05 0. 17 pe/kg BW, B Fi % 2% 19 6 £ °F-
49 7% % BRI K 2% 68 55240 91 4 0.27 F10. 91 pg/kg
BW , #5/N T H B #& 95 1+ ADT fH .
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