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Deter mination of elementsin soil and effects on elementsin leaching liquid
of tea leaves
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ABSTRACT: Objective To study the content of elements in tea leaves under the influence of kinds and
content in soil. Methods Content of 32 single elements including Li, Be, Sc, V, Cr, Co, Ni, Cu, Zn, Ga,
As, Rb, Sr, Y, Zr, Nb, Cs, Ba, Hf, Ta, W, Tl, Pb, Bi, Ge, Mo, Ag, Cd, In, Sn, Sb, Se and 6 element
compounds including MgO, P;0,, CaO, TiO,, MnO, Fe,Os-T in soil and leaching liquid of tea leaves of
different grade of maturity from Shaoguan, Lianjiang, Meizhou and Chaozhou were detected by atomic
absorption spectroscopy, after grinding, desulfurization, heating, dissolution and centrifugation. Results
Correlation of elements between soil and leaching liquid of tea leaves of different grade of maturity had no
significant difference, but there was a highly significant correlation between content of Zn, Ga, Sr and

grade of maturity, and a significant correlation between content of Cu, Ba, Pb and grade of maturity.
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Elements in I A, IIIA, IVA, 1B, IVB, VB, VIl of fourth and fifth cycle in element periodic table were
extremely selectively absorbed by tea plants. furthermore, Sr, P,Os, CaO and MnO were more easily
absorbed by tea plants. Conclusion Content of elements in tea leaves is weakly influenced by that in soil,
while greatly influenced by maturity.
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Tablel One-way analysisof variance of content of
elementsin tea leaves of different grade of maturity

P P P
Be 0.229 Zr 0.162 cd 0.436
Sc 0.509 Nb 0.218 In 0.397
\% 0.147 Cs 0.364 Sn 0.419
Cr 0.711 Ba  0.037* Sb 0.725
Co 0.868 Hf 0.055 Se 0.368
Ni 0.521 Ta 0.108 MgO 0.975
Cu 0.048* w 0.933 P,0s 0.941
Zn  0.010%* Tl 0.386 Ca0 0.641
Ga  0.003**  Pb 0.020* TiO, 0.927
As 0.442 Bi 0.412 MnO 0.593
Rb 0.288 Ge 0428  Fe,04T  0.681
St 0.001** Mo 0.43

Y 0.149 Ag 0.349
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Content of Zn, Ga, Sr, Cu and Ba in tea leaves of
different grade of maturity
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Fig. 2 Content of 32 single elements in shoots of tea plant
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Table2 Correlation of elements between tea leaves of different grade of maturity and soil

Li —_— 0.8129 0.3016 Ta 0.078 0.3656 0.0438
Be 0.3181 0.0008 0.2375 w 0.9972 0.9463 0.7158
Sc 0.189 0.0377 0.0094 Tl 0.194 0.4948 0.6759
\% 0.595 0.005 0.0375 Pb 0.7434 0.7602 0.272
Cr 0.5707 0.3025 0.006 Bi 0.6917 0.9878 0.9444
Co 0.568 0.713 0.1033 Ge 0.1347 0.0197 0.0549
Ni 0.6142 0.0025 0.208 Mo 0.9173 0.9439 0.7955
Cu 0.975 0.923 0.1189 Ag 0.6882 0.18 0.272
Zn 0.0353 0.5596 0.5412 Cd 0.3364 0.5311 0.1156
Ga 0.661 0.729 0.3221 In 0.0203 0.12 0.07
As 0.2279 0.9242 0.6662 Sn 0.0572 0.043 0.4307
Rb 0.9007 0.9734 0.829 Sb 0.8973 0.729 0.019
Sr 0.2485 0.6813 0.0207 Se 0.0198 0.728 0.1921
Y 0.7745 0.9983 0.4807 MgO 0.1439 0.897 0.059
Zr 0.0877 0.0645 0.5468 P,0s 0.1494 0.0009 0.1012
Nb 0.1013 0.4368 0.38 CaO 0.2153 0.063 0.339
Cs 0.2453 0.358 0.216 TiO, 0.0202 0.7268 0.0211
Ba 0.4586 0.3702 0.7114 MnO 0.0356 0.654 0.012
Hf 0.3388 0.0045 0.5985 Fe,05-T 0.078 0.8005 0.0821
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Table3 Ratios of content of elementsin maturetea

leaves to soil >
Li 0.75% 0.05% 0.12% ’
Be ’
Sc , Co Ni Pb Bi Sb
v , Pb
Cr , [14,15] . Pb
Co
Ni
Cu 0.294~4.815 pglg,
Zn <1.165 pg/g, GB 2762-2012
Ga 0.36% 0.33% 0.16% 5.0 mg/kg
As Co Cu, s
Rb 129.26% Co Bi» , Bl
Sr 0 [16] Cu
Y
Zr 0.05% 0.08% 0.51% - ’
Nb 0.21% 0.12% 0.07%
Ba : ( ) (
Hf 0.17% 0.16% 0.45% ) ( Y]
Ta 0.72% 0.76% 0.22% ,
w
Tl - | ,
Pb
Bi Ga Sr Ba Pb
Ge 0.86% 0.37% 0.44% ’ » Ga ’
Mo 148.27% 6.15% 4.51% (19,201
Ag 0.59% Ba 1],
cd 358.19¢ Sr ,
In [22] [23]
Sn 598.80% o
Sb
Se ’
MgO0%
P,0s% 3977.27% 478.33% 160.18%
Ca0% 3948.79% 1435.41% , ,
Ti0,% 0.51% 0.15% 0.11%
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Fe,05-T%
0< <1% ’
< <100% ’
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