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Analysis of Light Rare Earth Elements in Different Varieties of Tea in Xishuangbanna of Yunnan

LI Zhong-cai, LI Dan, QIAN Jing,XIAO Han"
(Department of Chemical Science and Technology , Kunming University,, Yunnan Kunming 650214 , China)

Abstract. ICP-MS were used to analyze light rare earth elements (LREE, include La, Ce, Pr, Nd, Sm, Eu) of 18 green tea, black
tea, 21 Pe-er raw tea and 14 Pu-er ripe tea from Xishuangbanna, Yunnan. The results showed that the light rare earth element is the
main contribute to total amount rare earth elements in tea. The order of concern ration of LREE and LREEO were first Ce, next La, then
Nd, Sm, Eu and Pr, which were in accord with Massimo Oddo-Huggins rule. The three mass fraction of Ce, La, Nd occupied 89% of
the total light rare earth element, 63% of the total amount of the total amount of rare earth elements. The control of the mass fraction of
Ce, La, Nd must be an effective fraction for quality control of total rare-earth element in tea, and it also can be used as index for distin-
guishing maturity and processing way of tea. LREE in different kinds of tea share a same trend of mass abundance as follows: Pu-er tea
had the highest amount; followed by Pu-er raw tea and green tea which had similar content; and black tea had the lowest abundance.
Combining the present research and data of these samples, tea from Xishuangbanna showed the same affection of soil background, the
key factors of mass fraction for LREE were leaf maturity and processing technology.
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- JiF Bttt 2 B RSDY% [tk 43 45

J¥EL /(mg - kg™") /(mg - kg™")
La 57 0.1360 +0.1100 80. 87 0.03~0.73
Ce 58 0.2257 £0.1610 71.34 0.00 ~0. 11
Pr 59 0.0281£0.0225 80. 00 0.01 ~0.40
Nd 60 0.108 3 £0. 084 1 71. 67 0.00 ~0.09
Sm 62 0.0238 £0.018 6 77.94 0.00 ~0.02
Eu 63 0.006 4 +0.005 2 81. 56 0.11 ~0.03
LREEs 0.5282 £0.3950 74.77 0.05 ~1.84
REEs 0.7455 £0. 566 9 76. 05 0.07 ~2.57
REEOs 0.903 3 £0. 689 4 76. 32 0.08 ~3.12

I : LREEs Jy5 108 i, REEs Jy B 0K B4, REEOs
NPTH N B E R B

M1 1 & W, VOB 25 i 32 10 R e
H#/(0.528 2 £ 0.3950) mg/ke, it &5 /0 8076 F N
0.05 ~ 1. 84 mg/kg. H.H 4% LREE Jfi & 43500 51 4
w(Ce) = (0.2257 £0.161 0) mg/kg, w (La) =
(0.136 0 £0.110 0) mg/kg, w (Nd) = (0.108 3 +
0.084 1) mg/kg, w (Pr) = (0.028 1 £0.022 5)
mg/kg, w (Sm) = (0.023 8 + 0.018 6 ) mg/kg,
w(Eu) =(0.006 4 +0.005 2) mg/ke; % LREE Jii &
BRI Y 3w (Ce) > w (La) > w (Nd) >
w(Pr) >w(Sm) >w(Eu). g1 al WL, 4% LREE {5
BV G B 2 — i A T I e RO 1
I IC R T it 3 B TAHAR & 80U P B oo R i
TP B ST 3 0% Ce, La, Nd 5 25276 +
JCHR ) 88.98% , KM L IC R Y 63. 04% , 52 25 M- Hi
TR FETTEOTR.
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B 4. & LREE J5i 7 73 £ T 2w (Ce)
[(0.2257 £0.161 0) mg/kg | >w (La) [(0.136 0 =
0.110 0) mg/kg ] > w (Nd) [ (0.108 3 +0.084 1)
mg/keg] >w (Pr) [(0.028 1 £0.022 5) mg/kg | >
w(Sm) [ (0.023 8 + 0.018 6) mg/kg ] > w (Eu)
[(0.0064 £0.0052) mg/kg ], HHAE S 1P E0%
IR, 5 Z - e ek W) 4. Ce,La,Nd &
M rh iR B R R TR TR A AL
bR b S d R, Horp Ce TEERZEFIRETHA 2K |
IR EHACR TP BT 20, A AT BEAE O S R
JSEABERTIN T L 2R 5. HABCRTE S A2 - 4%
A BT L A B0 R, U WX SR 25 A LREE 57
5 JrURHEAEE 0y 2 AN TS G B R
2.3 RREFeT b L AR E s HH

2% GB 2761—2012 572K f 0 & 15 3 1
M T ou R U B S O H IR A R o R
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R2 BRISUMRESBCEEMEER

N 2125 WA SRR P Bt
E=ia7] bzl FH % L P/ % bl FHE % U P/ % bl PR/ %
/(mg-kg™") I/Is L/Rs /(mg-kg™') L/Ls L/Rs /(mg-kg™') L/Ls L/Rs /(mg-kg') L/Is L/Rs /(mg-kg™') L/Ls L/Rs
La,0;  0.01~0.29 24.71 17.25 0.04~0.44 27.32 19.40 0.02~0.25 24.12 1589 0.11~0.60 25.86 18.81 0.01~0.60 25.26 17.67
CeO,  0.04~0.53 44.49 31.07 0.08~0.52 40.82 28.99 0.05~0.42 44.45 29.28 0.24~0.90 43.79 31.84 0.04~0.90 43.87 30.68
Pr,0, 0.00~0.06 530 3.70 0.01~0.00 561 398 0.00~0.06 522 344 0.03~0.13 543 395 000~0.13 536 3.75
Nd,0, 0.01~0.23 19.87 13.87 0.03~0.32 20.59 1462 0.02~0.22 20.04 13.20 0.09~0.46 19.88 14.46 0.01~0.46 19.99 13.98
Sm,0;  0.00~0.05 4.40 3.07 0.01~0.06 444 3.15 0.00~0.10 479 3.15 0.02~0.09 4.06 2.95 0.00~0.10 437 3.05
Eu,0; 0.00~0.01 123 0.86 0.00~0.02 123 0.87 0.00~0.04 1.38 091 0.00~0.02 098 0.71 0.00~0.04 116 0.81
LREEOs 0.07 ~1.15 69.83 0.15~1.45 71.02  0.10 ~0.93 65.87 0.52~2.20 72.72 0.07 ~2.20 69.95
REEO  0.08 ~1.63 0.20 ~2.03 0.16 ~2.68 0.64 ~3.12 0.08 ~3.12

1 :L/Ls /5 LREEO/LREEOs; L/Rs %78 LREEO/REEOs.
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[ (1.1452 £0. 558 7) mg/ kg ] . X Ui WiH AL 03T
SR BOG S 52 A K. LREEOs/ REEOs JIi Y
s W VH A 2K (65.87% ) < 425 (69.83% ) < £ 2%%
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w(La,0,)[(0.1596 £0.129 0) mg/kg | > w (Nd,0,)
[(0.1263 +0.098 1) mg/kg] > w(Pr,0,,) [ (0.0339
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mg/kg ] >w(Eu,0,)[ (0.0074 £0.006 1) mg/kg ] ,iX
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Ce0, (71.35% ) . AR E2H IR IEA R 2 F Y
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L] BRI 2128 > 45 > WAL > M IH
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s AR R ] X AT BE SR A AT B Ab TR LY
BESHE X S EC. TR 2SS RSD AR T HiAt
250, X AT REAZ 2 Rk B B A 2 i LB R ) 5%
M. AR S O A BFSEHE , M 0 B i o B0y S 3
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