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Effects of Soil Types in Tea Garden on Distribution and Composition of
Rare Earth Elements in Tieguanyin

- - - - - - *
YAO Qing-hua', YAN Sun-an!, ZHANG Bing-ling?, SU Huo-gui?, PAN Huai-yang?, LIN Qiu*
(1. Laboratory of Quality and Safety Risk Assessment for Agro-products, Ministry of Agriculture, Institute of Agricultural Quality Standards and Testing
Technology Research, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China; 2. Anxi Agriculture and Tea-fruit Bureau, Quanzhou 362400, Fujian,

China)

Abstract: In order to verify the quality safety of Tieguanyin tea, and trace the source of hidden danger, the
distribution, composition, transfer and enrichment capacity of rare earth elements in leaves of Tieguanyin planted
in 3 types of soil in Anxi County, Fujian Province were studied. The results showed that all of tea and soil types
were dominant by La, Ce, Nd and Y, but the composition characters of rare earth elements in soils were different,
and the contents of rare earth elements in tea were in the order of the third leaf > the second leaf > the first leaf >
leaf stalk. The composition of rare earth elements were similar in leaves at different position planted in the same
garden, which were different from leaf stalk. There was significant influence of soil type on accumulation of rare
earth elements in tea. The contents of rare earth elements in tea from yellow-red soil were significantly lower than
those from red soil and yellow soil (P<0.05). The correlation coefficient of composition of rare earth elements
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between tea and soil were 0.886—-0.985 (P<0.001), which indicated the composition of rare earth elements in tea
was significantly positively correlated with soil types. Therefore, the accumulation and distribution of rare earth
elements in Tieguanyin tea had significant relation with soil type of tea garden.

Key words: Tieguanyin tea; Soil; Rare earth element; Accumulation
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MR EAE, TEERM S RINAE, SR,
ST N2 T iR e i, 3 A2 el Ak W 325 25
1835759 10 a, 1564 A8 S b B P 7 58 42— 8. 2017
5 H A AT EURE

TIRPESBCREMME  fEHALN 100 m?
f 2% [l N HEAT 22 RUBURE O A BB 9 ARk
&), RE 0~30 cm LIRS, EBRA T HEWR
RIFIRATEN LN IRINRAFE . KRS IZ Y 7
EATHRL READNT 1 kg IFES, ARRT,
FEE, 1100 HE, BEAE, H. 05
T, RAHEK-mEEREE AN,

TEYIRE & B R AR A0 AL 7£ 50 cmx50 cm
FETTIR Y 5 RO A0 Y BURE VL ORI (3F 2F = it),
SYFFER L ME. B 2 My 5 3 MAIMERE, A ESRKTE
WJE, BRHEETFKMETE, T 80CHEEE,
K#E, i 100 Hif, #HAAEH. R Lo
KOS % GB 5009.94-2012 £ 4 %4 K bk
#E: MY R AP L TR R E R,

MmEtTREENE A5 g b B
J PRI it i R Y U A 5 B 144 B 154X (Induc-
tively Coupled Plasma Mass Spectrometry, ICP-MS)
(XSERIES 2)ME M Linam & &, A7
MrbrvEY) i -3 + GBWO07408 (GSS-8) A MR 737>
Fr(ZEH) GBW10016 (1E ZARTEY B 78 L) i2EAT
R e, A L B DA LS AL (REO) T .
I8 A R R 4t

1.2 Giitkair

4B & % & B (bioaccumulation coefficient,
BCR) =& & [ L3855 . K SPSS 17.0 #H47
B 1) 22 53 5 2 1 o A S AR S A% 43 #r (Duncan £ E
FLER) . AR AR L n R 5 DM A5
ZECFIER R

2 SRR B

21 TBIMBR L TREE

R 1Al IL, 2B E 3 A LR E R W
AR, Ui, WA, FIEM TR T
BB, fli. 3 FOTENE, SES N
96.00. 92.60. 96.58 mg kg, 5 L35I 76.20%-
73.24%. 77.36%; 3 Fh-HIEMEM Lo RSN
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Fo AH 3 PP 4R T R SRR & S, 2L
B BL. HEREE TN, FHE(P<0.05); T
I ELA 4 B 4T 14.71% . Bi403% 5.77% 1 515
4.74%, Eot R LB N1 11.97%. 3 403E 6.04%
FIFEIE 7.05%, HEIURMLLEINLIE 3.23%. T4
B 1.67%MITE 1.61%; THLME. HIEME D E =

% 1 R B R F 28 - 496F 4 fit(mg kg )

Table 1 Contents of rare earth elements (mg kg) in soils of tea gardens in Anxi

T413%(P<0.05), H L5 a4k 58.05%.
1 55.2200 147 3% 41.86%. BRI T E T THA
HEFI4T4(P<0.05), b5 A 354 5.39%. £14E
1.94%FH K 2135 1.16% . i, ZIIBMEH B3 = TR
Z15%(P<0.05), ELHI43 v 5e1EE 0.61%. £13% 0.46%
32115 0.08%.

LR FARE B AR
Element Red soil Yellow soil Yellow-red soil
i La" 18.53+0.16¢ 5.99+0.32a 7.21+0.37b
fili Ce” 52.7413.22a 69.82+2.04b 72.48+3.12b
% Pr 4.07+0.12b 2.04+0.02a 2.08+0.03a
e Nd” 15.08 +0.61c 8.91+0.32b 7.54+0.41a
% Sm” 2.4520.03b 6.81+0.21c 1.46+0.07a
# Eu” 0.58+0.06b 0.77+0.02c 0.100.00a
i Gd” 2.55+0.23b 2.24+0.12b 1.73+0.06a
%Y 6.920.22b 4.640.24a 7.58+0.42b
&l Th 0.25+0.01 0.25+0.02 0.20+0.02
i Dy 1.50+0.12 1.66+0.19 1.61+0.08
£ Ho 0.26+0.01a 0.28+0.06a 0.33+0.06b
£ Er 0.84+0.21a 0.80+0.02a 1.2140.04b
% Tm 0.13+0.03a 0.13+0.02a 0.22+0.03b
£ Yb 1.16 4+0.09a 1.05+0.05a 2.13+0.07b
# Lu 0.18+0.03a 0.16+0.02a 0.34+0.03b
ST Total 125.98 45.37 124.85+6.25 126.43 +7.65

> B EITER: FATERE AR TR RN E R % (P <0.05).

*: Light rare earth element. Data followed different letter at the same line indicate significant difference at 0.05 level.

2.2 BUBEAFRA A KRR L TR EE
AP 1 AT, 3 AR A g % Bl b A T
AR e R ARSI A B Bl Bk 4 otk
HNE, HFEICREER 61.26%~69.04%, 5+
4 Rl nE K L) 67.39%~70.01%)AHE o R Fl
BRI B AN [R)EBAL I  (19  JT 3R 2 R AIE 2R
Aok, AEES I AN RIS s R R RE ) B A
IR NCFREAR: PR Uy Pk N NI NI NN
BRI RE S s b, (EXTEL. B BEL EEIIIR
WehE 7155 T Frs BRSO 8. #h. 2L L
KR RE Sy s b, (HXTEL. B BR HEIIIR
WCREAI5S T Ih s BRATIRIUZR AT . . 2.
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Fig. 1 Contents of rare earth elements at different position of Tieguanyin
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Table 2 Bioaccumulation coefficient of rare earth elements in Tieguanyin from different types of soil

. 213% Red soil 1 Yellow soil LTI Yellow-red soil
Eloment  F—U St m=0f 0 U = = . =L =U
Istleaf 2ndleaf 3rdleaf  Leaf stalk 1stleaf 2ndleaf  3rdleaf  Leaf stalk Istleaf 2ndleaf  3rdleaf  Leaf stalk

Y 0.05 0.06 0.07 0.01 0.07 0.09 0.09 0.01 <0.01 <0.01 <0.01 <0.01
B La 0.02 0.02 0.03 0.01 0.06 0.08 0.08 0.02 <0.01 0.01 0.01 <0.01
i Ce 0.01 0.01 0.01 0.00 0.01 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01
A& Pr 0.03 0.03 0.04 0.01 0.06 0.08 0.09 0.01 0.01 0.01 0.01 <0.01
& Nd 0.03 0.03 0.04 0.01 0.06 0.08 0.09 0.01 <0.01 0.01 0.01 <0.01
£ Sm 0.03 0.03 0.04 0.01 0.01 0.02 0.02 <0.01 <0.01 <0.01 0.01 0.01
% Eu 0.03 0.03 0.04 0.01 0.03 0.04 0.04 0.01 0.02 0.02 0.02 -
4. Gd 0.02 0.03 0.03 0.01 0.03 0.04 0.04 0.01 <0.01 <0.01 <0.01 0.01
L Tb 0.05 0.06 0.07 0.04 0.05 0.07 0.07 0.01 - - - -
i Dy 0.05 0.05 0.07 0.01 0.03 0.04 0.05 0.01 <0.01 <0.01 <0.01 0.01
£k Ho 0.07 0.09 0.11 0.04 0.05 0.06 0.07 0.05 - - - -
H Er 0.09 0.10 0.12 0.02 0.06 0.08 0.09 0.01 0.01 0.01 0.01 0.01
% Tm 0.10 0.11 0.14 0.08 0.05 0.08 0.08 0.01 - - - -
% Yb 0.07 0.08 0.10 0.02 0.04 0.06 0.06 0.01 <0.01 <0.01 <0.01 <0.01
H# Lu 0.08 0.09 0.11 0.02 0.05 0.07 0.08 0.01 - - - -
SR 0.02 0.02 0.03 0.01 0.02 0.03 0.03 <0.01 <0.01 <0.01 <0.01 <0.01
Total

2.5 MRS T HIo% A2 ¥0CN 0.904~0.966, H. P 15<0.01, iEZE 7

R 3NAFR TGP E M HAHH+
ToER RIS, SREY, LR ITR
RS R R0 0.886~0.985. SR

X3 LI L S5 EOW E 5 1Y Pearson AH G

Table 3 Correlation coefficient between rare earth elements in tea and soil

W, RUPEREAAAEE WL EN LK R, B
BRALE 7RI AR R TR SRS LA E D)
Ko

HH3% &% Correlation coefficient P
Z13% Red soil +3E-1 5 Soil-leaf 0.941™ <0.001
344 Soil-leaf stalk 0.966™ <0.001
WL Yellow-red soil +3E-1 5 Soil-leaf 0.985™ <0.001
L 3E-4 Soil-leaf stalk 0.980™ <0.001
1% Yellow soil +3E-1 - Soil-leaf 0.886™ <0.001
A+ 3E-HA44 Soil-leaf stalk 0.904™ <0.001
** P<0.01
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FHNEHEYE S, Wl ekQuglans regia)
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B8, X ] BE A AN O B R M L A, T
pH 2 M s L Ie R AT 45 1RO A OG A 2 #r 45
R, BB oG R O S R I
A AR, HZ Hesalpm . TR
W B3 s AR s A WA R RET . R

B Tk BV AR 021, I i K
TOE R SR A T BUR AR R R e
RO BENMARERNEERZ —, 5 FES2 T
RY, LIPS AT R A s R,
AR B 2 R ELEGE R T R A AL
Pho T3 pH. AAEFEEAL. AHUR. BHET
AZ A B S A 5 MG T AR 8 e A B 1 RE AT
TR SRS TS, ARt s R, 2
e R, WmAIERSUL. GRS E. pHE.
FHE T HRBESEAYEER. AT, 3 MR
JRZE St T BUBR L & A M e R R AR E
MISCBEPEIA R o - 3RIE R 22 S An e s i R 3 e )
XM R IC R S LS A At S T T
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