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Abstract; In order to reveal the features of the concentration distribution of REEs in different tissues of large-leaf tea plants, the
concentrations of REEs in different tissues of tea plant and soil in Yunnan large-leaf tea garden were studied by microwave digestion-1CP-
MS. The results showed that the descending order of total light rare earth oxides ( X LREEs) and total heavy rare earth oxides
( X HREEs) in different tissues of tea plant is w ( bark ), w (tender leaf), w(stem), w(root), w(flower) and w (fruit). The
descending order of the total amount of the light rare earth elements in the tea tissues is w( X La,0;), w( ¥, Ce0,), w( X Nd,0;),
w( XPrg0,,), w( XSm,0;) and w( Y, Eu,0). The descending order of the sum of total amount of each heavy rare earth element oxide
in tea plant tissue is w( Y, Gd,0;), w( X Dy,0,), w( X Er,0;), w( X Yb,0;), w( ¥ Ho,0;), w( X Th,0,), w( X Tm,0,),
w( X Lu,0;), w( XY,0,) and w( X Sc,0,). However, the descending order of LREEs content in tender tea leaves is w ( CeO, ),
w(La,0;), w(Nd,0,), w(Prs0,,), w(Sm,0;) and w(Eu,0;). The calculating results of translocation factors ( TFs) showed that
the highest TF of REEs is in the cortex tissue of tea plant, while the lowest is in the flower and fruit. For the tender tea leaves, the TFs
of other REEs are relatively close except Y and Sc, indicating that the transfer ability of both light and heavy REEs has no significant
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difference in the system of soil, tea and tender leaves system.
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1.1 #RORELHE

AMWFFE LA 2 B A8 I v T 11 90 DX R R A ) R
FhAS BN 42, FEAS It U AR PR R R
MAFNERE, AR L (AR L, TR
20 ~50 em) DAJCASRIAR. 250 F2. qE. AR
M (—ZFBm=0) RS BIEREREKT . BT
BEAE T 100 HALG G 3 . Wiks, &, 414
FESAT I EE FORKIPYE . KB FRMYE . BT, &
(100 C) . WREEZEE 60 HALGG G B3 Wir.
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1.2 REEs #4]%

- HERE ARSI A5 LSRR S I SR T . MERA
FREL0.2000 ~ 0.300 0 g AbEEGT Y 4 A i AL
FHLHRES (LIPS 2 100 H, 2454140
FEaITEE 22 60 H) TIHfRiES, A 8 ~10 mL
HNO, #E R, W H T 100 CHERRACh HE RS,
T A T A A PP A, AR T i 2 RN 2B TR
R 2 i G — B I R BCR A ICP-MS
MsE , WE A7 B A S 4 s 1 Jy
—H AR RIS A, KA.

2 GRS

2.1 13 REEs %942 o0H

K PGB i — 1CP-MS Jp M7 J7 5 %8 38R b
T REEs & iEJEAT 2007, O 78 T5 HAR A 5T 25
R HEAT LB, AT REEs %] 73 B #i 1
(Light Rare earth elements, LREEs) F1 & & +
(Heavy Rare earth elements, HREEs) Wj#4y, H
F1. LREEs f1% 6 ~Jt%& (La, Ce, Pr, Nd, Sm
M Eu); HREEs f3 10 ©~J0% (Gd, Th, Dy,
Ho, Er, Tm, Yb, Lu, Y FlI Sc). XJ /#7458 R
MEME T RN, 3T LREEs & &5
MrE kI T2 1 Z .

®1 XHAFELHEP LREE HEE

JLE (EY) La, 04 CeO, PrgOy

Nd, O Sm, O, Eu, 04

i/ (mg - kg™h) 32.400

108. 000 9.210

28. 300 7. 060 1.251
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8 LREEs S A s R, KIH Rl
4 LREEs 15211 Ce, La MINd N, %3 JUK

A AR Z AL LREEs S 61 B 19 90.59% .
3 HREEs S0 a2 T2 2 Z .

®2 KHEAFELTES HREE HEE

JLE (Hk) Gd, 04 Tb, 0, Dy, 05 Ho, 0,

Er, 04 Tm, O, Yb, 05 Lu, 05 Y, 04 Se, 05

6.370 0.952 5. 180 1.314

&/ (mg - kg™')

3.350 0. 502 3. 160 0. 504 29. 000 17. 800

+ 4 HREEs % #5043 B4 SR 20, K H
Z5bil -4 HREEs £ZLLY, Sc M1 Gd M3, %3
JCREAY) & & Z M HREEs S L% i &5 1
78.04%. #itA Y R (ZREEs) #E TRE
TEE R, B TRKRE RS S 5k . B
i LAY &R (X LREE/Y HREE)
2.733, HA5 HREEs 4%, LREEs g&19{FiH. 16

s R A T AT S R E -
DAHR IO 7, KA S B R T ST 4 e
—5.
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K ARG TH % — ICP-MS 4341 J7 1% 35 1 45 21
A LREEs & 81708, 0 brsh /a0 T
K3z

R3 FWMZALAP LREE WS E

B LA B (pg - kg ™!)

AR La, 0, Ce0, Pr, 0, Nd, 0, Sm, 0, Eu,0, S LREEs

i) 540. 00 420. 00 90. 20 284. 00 76.70 22.10 1433.00

% 792. 00 644. 00 127.00 403.00 116. 00 31.90 2114.00

4 6213.00 3231.00 981. 00 3.093. 00 627. 00 140. 00 14.285. 00

bid 199. 00 283. 00 22.80 72.70 15.00 4.32 597. 00

e 18. 80 26.90 2.09 7.64 1.81 0.34 58.00

e 1219.00 1.286. 00 212.00 718.00 202. 00 67.50 3705. 00
St 8982. 00 5891.00 1435.00 4578.00 1039. 00 266. 00 -

ST ERET, TR, 2K R B R
figntrp, R LA SR ( 2 LREESs) s B
WUF s w0 (B2) > (BEH) >0 (ZE) >w () >
w(4E) >w(R) , FWHLP &R TR A E
MRS : w( 2 La,0;) >w( X CeO,) >
w( X Nd,0;) >w (X Pry0,,) >w (2 Sm,0,) >
w( LEu,0;). (HAEZKM M h, % LREEs &L
SRS A w(Ce0,) > w (La,0,) >
w(Nd,0;) >w(Prs0,,) >w(Sm,0;) >w(Eu,0,),

30 IR HLAR 1 4 s R 25 el e R e
EOMEENIE A IR 2. R 3 AT LLE N,
HIT La fER W BZHAP R BE B HE (La S EFH
5 6213.00 pg/kg) ST WA R LA 45
TICR F ALY B R R 5 A i 4%
LREEs AL & fHP AR EZHH, £F La
TEZRP B JZ AR R e SR A JU DR 1 A et — 2R
AWFFE. XFRREAN R 41414 HREEs 5 & (9 73 B 45
FILETRA ZH.

F4 FWZALADP HREE WEE

RG] LA S (pg - kg ™")

4 Gd, 05 Th, 0, Dy, 0, Ho, O, Er, 04 Tm, O Yb, 05 Lu, 05 Y,0; Sc, 04 > HREEs
R 85.900 9. 670 45.100 9.710 20. 400 2.610 15. 000 2. 040 0.247 0. 032 191. 000
E-S 132. 000 14. 300 69. 500 15. 200 34. 500 4.750 29. 000 4.230 0. 396 0. 031 304. 000
iz 818. 000 83. 000 372. 000 79. 500 171. 000 19. 100 99. 400 14. 500 2.190 0.111 1 659. 000
iz 21.300 1.520 6. 190 1. 290 2.910 0.292 1.610 0.237 0.048 0. 008 35. 400
R 2.870 0. 170 0.510 0. 161 0. 301 0. 033 0. 191 0. 029 0. 005 0. 001 4.270

fif 212. 000 22.300 114. 000 27. 600 65. 600 9.400 54.700 8.590 0. 850 0.121 515. 000

B 1272.000 131.000 607.000  133.000 295. 000 36. 000 200. 000 29. 600 3.740 0. 304 -
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FM AR 2 HREEs & 5 193 Mré R R0,
TEZRPAR . 250 e qE. ARt SR 1AL
Yo (X HREEs) B & 2R AT K. w () >
w( ) >w(ZE) >w(R) >w(fE) >wCCR), X
5 X LREEs 70 fii 56 & — 8, R, EH oo
RAEAM A [R) 2 2 b 1) 70 A O A 52 B W) B8 A 22
. AW & B T OCR ALY SR R R
FPHES) g w (X Gd,05) > w (X Dy,0,) >
w( X Er,0,) > w (Y Yb,0;) > w (X Ho,0,) >
w( XTb,0,) > w (Y Tm,0;) > w ( Y Lu,0,) >
w(YY,0,) >w( Y Sc,0,). BHAKIME, LREEs #1
HREEs 7R 2 fZ5rh 4 2 B B 5 0 46, T

FEZA AR IR S U 2 90 0 B s B =, aX AT R
55 REEs 7EZSAER N 1 5% 38 HLTHI N A ) 1) A PR
XEPS
2.3 REEs £ %M 82027 F 69 5645 & 4k

MR (TFs) AL ER TR N LR

TS RE S, BH ICER TFs R T 28k
ﬁ?i+%:[16717] .
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KM (1) XX REEs 7E 5B & HZUh i) TFs
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&5 REEs EFMZHATHEBRY

e TS

KWL S R R TFs/10

i % P P P gt
La 16. 700 24. 400 192. 000 6. 130 0.579 37. 600
Ce 3. 850 5.910 29. 600 2. 600 0.247 11. 800
Pr 9.790 13. 700 107. 000 2.470 0.226 23. 000
LREEs
Nd 10. 000 14. 300 109. 000 2.570 0.270 25. 400
Sm 10. 900 16. 400 88. 800 2. 130 0.256 28. 600
Eu 17.700 25. 500 112. 000 3.450 0.273 53. 900
Gd 13. 500 20. 800 128. 000 3. 340 0. 451 33.300
Th 10. 200 15. 000 87.200 1. 600 0.178 23. 400
Dy 8. 720 13. 400 71. 900 1. 200 0. 099 22. 000
Ho 7.390 11. 600 60. 500 0. 980 0.122 21. 000
Er 6. 090 10. 300 51. 100 0. 868 0. 090 19. 600
HREEs
Tm 5.200 9. 460 38. 000 0. 581 0. 066 18. 700
Yb 4.760 9. 190 31.500 0. 509 0. 060 17. 300
Lu 4. 040 8. 400 28. 800 0. 470 0. 057 17. 000
Y 0. 009 0.014 0.075 0. 002 0. 000 0. 029
Sc 0. 002 0. 002 0. 006 0. 000 0. 000 0. 007
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a5, R AL, LREEs BB RO E T

HREEs, X704, +3EHH LREEs % HREEs
HA AT R, [EREERR, 7t
SR, BRY M Se DIAh, HAH LIOTR A R
BOBONEGE, SRS M TR AL I - R
- S RGP RE R RE D CW e . I, TR
R £ DG KU A o, S 038 1 XU
ElF e AP SE
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w( ) >w (BE) >w(ZE) >w () >w(fE) >
w( ).

2) WAL P KRR TR A B R
R FHES) e w (X La,05) > w (X CeO,) >
w( 2 Nd,0;) > w ( X Pr;O,,) > w (Y Sm,0;) >
w( LEu,0;) , HIEZM - rh, & LREEs A k¥
SR HES] R w (CeO0,) > w (Lay0,) >
w(Nd,0;) >w(Pry0,,) >w(Sm,0;) >w(Eu,0,).

3) i LICRTEAW K2 AL YIRS R AU
W, ZEABFR S T RBURAR.  FEAS I
W, BRY Al Se ASE, MM BT RAITR R4y
BRI, LR . FM L OURAE T4 - A - fif
2R 58 b YIRS RE T O Y 22 5

[ &% 30k ]
[1] TYLER G. Rare earth elements in soil and plant systems-
A review [J]. Plant and Soil, 2004, 267. 191 —206.
[2] ADEEL M, LEE ] Y, ZAIN M, et al. Cryptic footprints
of rare earth elements on natural resources and living
organisms [ J]. Environ Int, 2019, 127. 785 —800.
[3] DAUMANN L. Essential and ubiquitous: the emergence
of lanthanide metallobiochemistry [ J].
Ed, 2019, 58 (37). 12795 -12802.
[4] KARAK T, KUTU F R, NATH J R, et al. Micronutri-

Angew Chem Int

ents (B, Co, Cu, Fe, Mn, Mo and Zn) content in made

tea ( Camellia sinensis L. ) and tea infusion with health

prospect: a critical review [ J]. Criti Rev Food Sci,
2017, 57 (14): 2996 -3034.

[5] GAO W, YAN M, XIAO Y, et al. Rinsing tea before
brewing decreases pesticide residues in tea infusion [J].
J Agr Food Chem, 2019, 67 (19). 5384 —5393.

(6] Hih, witk, B8, ZFA ARG AR
Kz M & ot 1] BB ik, 2016,
38 (6):43 -46.

(7] 1847, B0, B =R, Hr

BELBRG. BOFIRR A G R XU IE AL (D], BRI B
1%, 2019, 41 (3): 56 - 60.

(8] MitE, 1, MK mElmig KA LooRS
e B A8 SRS AL AR R PR 0 A [T ], RWISABe A4,
2019, 41 (6): 29 -36.

[9] KABATA-PENDIAS A. Trace elements in soils and plants
[M]. 4th ed. Boca Raton: CRC Press, 2010.

[10] NICODEMUS M A, SALIFU K F, JACOBS D F. Influ-
ence of lanthanum level and interactions with nitrogen
source on early development of Juglans nigra [J]. J
Rare Earths, 2009, 27. 270 —279.

[11] HU X, DING Z, WANG X, etal. Effects of lanthanum
and cerium on the vegetable growth of wheat ( Triticum
aestivum L. ) seedlings [ J]. Bull Environ Contam
Toxicol ,2002, 69, 727 —733.

[12] DIATLOFF E, SMITH F W, ASHER C J. Rare earth
elements and plant growth: 1. Effects of lanthanum and
cerium on root elongation of corn and mung bean [J].
Journal of Plant Nutrition, 1995, 18. 1963 - 1976.

[13] TURRA C, DE NADAI FERNANDES E A, BACCHI M
A. Effects of lanthanum on citrus plant [J]. Int J New
Technol and Res, 2015, 1 (7). 48 -50.

[14] #ff6, fruk, PR, 5% 4@ shilf# - ICP-MS LK
R T s N R e ol = R P = o e o 8
2016, 38 (3). 39 -42.

[15] ERHAR. At A2l 4 5 - 28 b 42 @ o R o A
FRAE R R R n B2 F 58 (D). R B K
#, 2018.

[16] WICHE O, HEILMEIER H. Germanium (Ge) and rare
earth element ( REE) accumulation in selected energy
crops cultivated on two different soils [ J]. Miner Eng,
2016, 92. 208 -215.

[17] WICHE O, ZERTANI V, HENTSCHEL W, et al.
Germanium and rare earth elements ( REEs) in soils and
soil grown plants in the area of Freiberg (Saxony, Germany)

[J]. J Geochem Explor, 2017, 175; 120 -129.



