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Abstract; ICP-MS was used to determine light Rare earth elements (LREEs) in 43 tea samples from Pu’er area (17 green tea,5 black
tea,9 Puer raw tea and 12 Pu’er fermented tea) . The results showed that 23. 26% of samples were unqualified because of high level of
LREEs (mostly Pu'er fermented tea) ,compared with the national standard. Each content of LREEs showed significant difference. The
trend of content values showed in sequence from Ce > La >Nd >Pr>Sm > Eu,which could be in accord with the Huggins Oddo rule.
Contents of LREEs in different tea types showed difference with the variation tendency showed as Pu'er fermented tea > Pu’er raw tea >
black Tea > green Tea. The reason of variation might be related to the maturity of fresh tea leaves. LREEs and REO showed significant
difference between different kinds of tea, which indicated that LREEs might be a sensitive factor to distinguish different processing tech-
nology between Pu’er tea and green tea and black tea. In addition, the content of LREES showed strong relevance which indicated
LREES could show consistent fractionation trends in those samples,and Eu showed most effective fractionation.
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Er,Tm,Yb,Lu,Sc i1 Y) "' B2 BSR A i R &
) Pm ST R A T 5E Sk, LREEs 22 5 La, Ce, Pr,
Nd,Sm Hil Eu 2§ 6 .
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Yit,o(REO) ] <2.0 mg/kg. i TS th i + G
(B s 80) F2 2 LR 5 & (s 4K, DA
TR S FR G R AR N AR
W3 30 DX R T 25 e Rk R T A [ 7 b 1 26
M TR SRS SR R R A
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AT EHTAN T oA R =1L
P AR A SR AR B R TR VL R,
BRI . Z XM R RIES S, E oM A
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1.1 M

2014 423 H ~2014 4 12 H , il 53 11 R W 1)
J5 ARG 2 8 b DX T P A 2R 2% 17 41585

CEREAEZS 9 A RGOS 12 Bl R L oc R

FRVAETR 1 000 mg/L( La,Ce,Pr,Nd,Sm,Eu) 4 H [H
FAOEE LB 1R R e L, Co, Y
Ce, THR G PR HEVE K ( 2 [E Agilent, 5188 - 6564 )
P Rh, Re pRifEiA W (E XA G488 i+
R A G ) S PR TR
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ICP - MS TAE A %585 IS (RF) Zh3R.
1550 W3 S AL EE . 10. 0 mm; 257: 1. 03 L/min ; 15
BNFE:0. 10 /s AL E IR .2 °C 5 5 B TR : He
R CRIEAE S AR ) s SR 4. 3 mL/min.
1.3 sy
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W N FRIEIR, 532000 FRIE R 51 25 I R i
W, 2R RS R,

2 ZER5ITE

2.1 RREAFERFPHELTRES B>

R ICP-MS 35X 43 FfAS A Fh 2 95 15 i 2 i
FEdl % i 0% (LREE) i 7» %0 LREEs &
L ERRALE 1 A A e (U B et
REO) Gt - Bt Al E , 45 Re TR 1 .

K1 AEAMHERZMPHBLITEREDE(n=43) mg/kg
e g (n=17) L4 (n=5) WL (n=9) LI (n =12)
- P B A BGE FAMH B A G FH(E B ARG H(E B A BGE
La 0.14 £0.11 0.02 ~0.33 0.17 £0. 19 0.04 ~0.51 0.20 +£0.07 0.12 ~0.29 0.36 £0.18 0.13 ~0.69
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_ 42 (n=17) 4% (n=5) LA (n=9) PP (n =12)

A T FeRAEGER T FoRMEGERE P RESECEE P [t 53 B Bl
Ce 0.26 +0. 15 0.07 ~0.61 0.25+0.19 0.12 ~0.59 0.36 +0.11 0.23 ~0.49 0.61 +0.26 0.29 ~1.01
Pr 0.03 +0.02 0.00 ~0.07 0.04 £0.04 0.01 ~0.10 0.04 +0.01 0.02 ~0.06 0.07 £0.04 0.03 ~0.14
Nd 0.11 £0.08 0.01 ~0.26 0.13 +0.14 0.03 ~0.37 0.17 £0. 06 0.09 ~0.25 0.28 +0. 14 0.11 ~0.53
Sm 0.02 +0.02 0.00 ~0. 06 0.02 +0.03 0.01 ~0.07 0.04 £0.03 0.02 ~0.11 0.06 +0.03 0.02 ~0.11
Eu 0.01 £0.01 0.00 ~0.01 0.01 £0.01 0.00 ~0.02 0.01 £0.01 0.01 ~0.04 0.01 £0.01 0.00 ~0.03

LREEs 0.57 0. 37 0.11 ~1.32 0.61 0. 62 0.21 ~1.66 0.82+0.23 0.52 ~1.08 1.38 £0. 65 0.61 ~2.49

REO 0.99 +0.63 0.18 ~2.25 1.03 +1.03 0.35~2.79 1.58 £0. 85 0.89 ~3.65 2.30+1.13 0.94 ~4.24
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KK 2. 30 mg/kg, 4% REO Jfi i 7 BCF- 4 e/ s
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WIHZL Y REO fil LREEs a4 2R H I 55
FLLAFERAS, 16 B i) 2% DAk i) A 4 L 5 25
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Pr>Sm > Eu; 2L 1 LREE Jii i 73 0 2% 5 3R 80
RCW I 2), B AR BT 53 BOR X bR i i 22 4
109. 99% , £ TT 3 Jit 12t 43 E5OR X B o Al 22 e AR 30
A :Eu>La >Nd >Sm > Pr > Ce, H T [B] 40X b5 1
T ZE PSR (W1 FIE 2).

FHAZRH LREEs JTTR S EZERBER(LE D),
Horpr Ce Juf o3 8um iy , VX B 7340 0. 36 mg/kg,
HUKH La, P14 Bk 5300 0. 20 mg/ kg, HABITTR Bt
PRI, Y BRI T 0. 20 mg/kg, HITR
SER R E KRN . Ce > La > Nd > Sm = Pr >
Eu; FHAE 2K 4% LREE Jot i 70 50000 7228 55 22 B (iR
(LI 2) , SA 5 o o B X B i 2 4 46. 23% , 45
TCER i 3 BORH X AR v i 22 R IR B A : Eu > Sm >
La >Pr >Nd > Ce {445 LREE JUZR AR AR 22

R (R 1 FE 2).

PG LREEs 84R 22 8OR (I 1) , 3%
WAy Ce,La F1 Nd Jiz 2 53 B0 =, 139 = 3 85040
52k 0. 61,0.36,0. 28 mg/kg; HiAth LREEs JU & i
ORISR, Y978 0. 07 mg/kg LA, 4 LREE “F- 2 5t
EHOBEKFEM N :Ce >La>Nd > Pr>Sm > Eu;
A A LREE J5 2 73 8009728 5 R B XN
(DLIEL2) , S AR X 0T £ 23 H5bm A 25 49. 71%
A ITGER T E 3 ORH X A 22 S IR BN : Eu >
Pr>Nd > La > Sm > Ce, H 47T Z [A]AH X br o I 22 (4
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XIS [A] b Fp s i ) 45 LREE Jig o 3 500 7 3
EE 2 B, LA R L3k 2.

R2 AR@MEMF LREE RESHEZMERAN

PIvE 3
ZE A

La Ce Pr Nd Sm Eu LREEs REO

52 A 0. 640 0. 862 0.582 0.763 0.954 0.976 0. 882 0.922

LA - A S 0.277 0.241 0.263 0.183 0.128 0.021* 0.213 0.106
oK - TR 0. 000 ** 0.000 ** 0. 000 ** 0. 000 ** 0.001 ** 0.012* 0. 000 ** 0.000 **

LTH - A 0.703 0.305 0.741 0.473 0.237 0. 088 0. 429 0. 265
L1 - TS 0.014 " 0.001 ** 0.013 ** 0. 009 ** 0.014* 0.074 0. 004 ** 0. 009 **

TS - AR 0.012* 0. 005 ** 0.010* 0.021°* 0.121 1. 000 0.010* 0. 068

TE: " B2, P <0. 015 " N B M2 ,0. 01 <P <0.05. &[]

12 2 Al 0, W AR 5 4R OR VLR Z M AE
REO,LREEs,Nd,Pr 1 Ce i35 = R H
Gt AR S0 AR 5 AR Z R 1 Ce Jit
R B2 A G 8 3, A LREEs , Nd, Pr A1l
La JiH 0 B0 b 25 5 A Ge it 2 08 S0 2RO VLR M
TR AN ELZ (8] 22 S B A RG22 B B R
- REO, LREEs, Nd I Pr 5t i 73 B0 2% 57t n] fig =
JEORH R 2R A R 22 S5 A G, T Ce S 2 5K
2% 5 bR 5 ORI RS 22 S A RS, T eSS

HH AT R LT L2 A 6. A MK 2
ZRWAG I FE X U SR RLL A T T
2% LREEs i 70 B0 A0 52 AN K. A Ta] i Fp A4S
5 LREEs } REO B4t it 2% & X KW, LREEs
AR XA 544 VAL T LAy oy
AR T 07 X 42
2.4 Z%etd RE LREE 89 253048 X 547
XM LREE J5t & 23 2o O 3 4, 43
Mras 1o+ 3.

®3 LEMHME LREE RESBHEXMELER

JLE La Ce Pr Nd Sm Eu LREEs REO
La 1. 000 0.962 ** 0.989 ** 0.981 ** 0.839 ** 0.637 ** 0.986 ** 0.897 **
Ce 1. 000 0.974 " 0.969 ** 0.863 " 0. 666 ** 0.989 ** 0.919 **
Pr 1. 000 0.992 ** 0. 880 " 0.677 " 0.993 ** 0.927 **
Nd 1. 000 0.919 " 0.742 " 0.993 ** 0.957 **
Sm 1. 000 0.873 " 0.894 ** 0.987 **
Eu 1. 000 0.702 ** 0.862 "

LREEs 1. 000 0.942 "

REO 1. 000
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A8 VELAN L 20 0 S AR i X0 R 5 i v 4%
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