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Analysis of rare-earth element, F and Al and biochemical components content
in tea plant with different cutting heights
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ABSTRACT: Objective To analyze the content of rare earth element (REE), F and Al elements between
different tea tree pruning height, in order to clarify the relation between tea plant height and rare-earth, F, and
Al content, and provide basis for explaining the accumulation characteristics in tea plant. Methods The REE
and Al content in tea were determined by ICP-MS, and the F content in tea plant was determined by F ion
electrode method. The data was analyzed with Microsoft Excel software and SPSS19.0, while the relationship
between the REE, F and Al content and the routine biochemical components content was analyzed by Pearson
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correlation analysis and their significance with the new multiple range method. Results After mowing, with
the tea plant height increasing, the REE and Al content were gradually decreased, and the mowing height 20 cm
(0.36 mg/kg) had the max REE content which was significantly higher than traditional canopy height 60 cm
(0.12 mg/kg), the tea plant had the max F content at cutting height of 40 cm; while total catechins and
polyphenols content were reduced with the height increasing. The REE, F and Al content were significantly
correlated, and the content of REE and Al aso showed a significant positive correlation with tea catechins.
Conclusions The study finds that different cutting heights of tea have a significant impact on the content of
REE, F, and Al element and the quality ingredients in tea, but they have different degrees impacts, while with
the mowing height reduce, the content of REE, F, and Al of traditional height on tea plant is significantly lower

than the height at present.

KEY WORDS: tea plant; rare-earth element; F; Al; cutting height
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223 gk #F2 ARESEMHAFMHRAM REE: F. A=
Al (B mg/kg)
. Table2 TheREE, F and Al content of the different
(Inductively coupled plasma mass spectrometry, heights from the tested tea samples
ICP-MS), F
REE F Al
' 20cm  0.34+002a  8l4+7a  560+7a
1 [5-12] A 40 cm 0.18+0.04b 63+6¢C 460+2b
60cm  0.15+0.02c 68.3+3b 360+11c
#®1 HBERTEMNESE
Tablel Methodsfor sample analysis 20 cm 0.21+0.08a 84.2+7a 570+6a
B 40 cm 0.17+0b 84.2+2a 570+13a
REE GB 5009.94-20121 60cm  0.14+0.0lc 52+10b 350+22b
E GB/T5009.18-2003" 20cm  0.36+0.03a  62.3x9b 610+13a
Al GB/T23374-2009" C 40cm  0.13+0.06b 91.6+4a  550+13b
60cm  0.12+0.04c 60.7+7b 350+15¢
GB/T 8305-2013
20cm  0.62+0.23a 111450 960+14a
GB/T 30483-2013
40cm  0.56+0.08b 121+4a 950+13a
GB/T8313-2008"
60cm  0.41+0.09c 100+6¢ 740+22b
_ [10]
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Fig. 2 The REE elements content distribution character of the tea plant
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, 4
( P>0.05) , ,
60 cm
6.28%~10.09% 7.68%~8.54%
, 7.04%~8.73%,
#3 SHAXMHERNEBEURSES(EAL: %)
Table3 Resultsof routine biochemical components content of the tested tea samples
20cm 1.66+0.02a 14.23+0.16b 40.81+0.91a 3.27+0.03a
A 40 cm 1.6+0.05a 14.89+0.3a 41.74+0.52a 3.94+0.08a
60 cm 1.79+0.13a 14.52+0.16a 40.74+1.01a 3.07+0.04a
20 cm 1.32+0.05b 14.41+0.16a 41.05+1.2a 2.52+0.04b
B 40 cm 1.42+0.05b 14+0.09b 39.91+0.58a 2.17+0.06b
60 cm 1.85+0.04a 14.83+0.21a 39.1+0.38a 2.54+0.04b
20cm 1.23+0.05b 13.9+0.24b 40.34+1.19a 2.460.03b
C 40 cm 1.11+0.03b 14.02+0.5b 39.02+1.72a 2.18+0.03b
60 cm 1.62+0.04a 15.94+0.21a 39.02+0.38a 2.56+0.04b
F4 SHAXTHSWIZZASIREE(RA: »)
Table4 Total catechinsand its composition content of the tested tea samples
EGC C EC EGCG ECG

20cm 2.34 0.25 0.21 2.60 3.04 0.64 3.68 6.28

A 40 cm 331 0.23 0.22 3.54 5.32 1.24 6.55 10.09

60 cm 2.53 0.29 0.21 281 331 0.70 4.01 6.82

20cm 3.15 0.28 0.20 3.42 431 0.80 511 8.53

B 40 cm 3.28 0.21 0.20 3.49 4.24 0.80 5.05 8.54

60 cm 2.92 0.20 0.18 3.12 3.85 0.72 4.56 7.68

20cm 3.33 0.26 0.21 3.59 4.34 0.79 5.13 8.73

C 40 cm 3.34 0.21 0.22 3.55 3.92 0.69 461 8.16

60 cm 3.00 0.21 0.21 3.21 3.26 0.57 3.83 7.04
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Table5 Relationship between the REE, F and Al content and the routine biochemical components content

F Al REE
1
-0.841** 1
0.579* -0.396 1
CAF 0.043 0.181 0.088 1
-0.608* 0.525 -0.598* -0.069 1
-0.379 0.493 -0.228 0.276 0.812** 1
-0.462 0.523 -0.348 0.185 0.901** 0.985** 1
F 0.25 0.01 0.391 0.075 -0.005 0.348 0.257 1
Al -0.464 0.504 -0.257 0.216 0.749** 0.860** 0.862** 0.623* 1
REE 0.15 0.08 0.302 0.255 0.243 0.583* 0.504 0.857**  0.700** 1

*x: 0.01 ( ) ;¥ 0.05 ( )
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