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Effects of Simulated Acid Rain and Al Regulation on Tea
Quality and Its Al Accumulation

HUANG Yuan'™'"®, DUAN Xiao-hua'*, HU Xiao-fei'®, DENG Ze-yuan'*"™, CHEN Fu-sheng'™
(la. State Key Laboratory of Food Science and Technology, Nanchang University , Nanchang 330047, China; 1b. College of Life Sciences and
Food Engineering Nanchang University, Nanchang 330031, China; 2. Jizmgxi Subtropical Plant Resource Protection and Utilization
Key Laboratory, College of Life Sciences, Jiangxi Normal University , Nanchang 330022, China)

Abstract: The influences of simulated acid rain and aluminum (Al) addition on main chemical quality and
aluminum accumulation in tea leaves were investigated, which grown in acid deposition regions of red soil in
southern China. The tea plants were treated with three pH levels (3.0, 4.0, 5.0) of acid rain and four levels of Al
addition (0, 10, 20, 30 mg L ™), respectively. The results showed that the contents of tea polyphenols and caffeine
was the highest in tea leaves treated with pH 4.0 acid rain, and the contents of amino acid, catechin and soluble
sugar decreased with increasing acidity, while the flavonoid content showed no significant difference among three
levels of pH solutions (P < 0.05). With the increasing Al concentrations in solution, the contents of tea
polyphenols, caffeine, amino acid, catechin, flavonoid and soluble sugar in tea leaves increased first and decreased
later. Simulated acid rain and Al addition had significant interactive effects on polyphenols, catechin and flavones,

while no interactions on caffeine, soluble sugar and amino acid were found. The catechin content in tea leaves was
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inhibited by the highest pH (5.0) and Al concentration (30 mg L") in solution. The Al accumulation in tea leaves
was the highest in the treatment of middle Al concentration in solution (20 mg L ™), while the Al accumulation in
roots, shoots and old leaves were not significantly different among three treatments of Al concentration. The Al
accumulation in tea leaves increased with decreasing pH solution under lower Al concentration (10 mg L™), while
the Al content in tea leaves was the lowest under the lowest pH (3.0) and the highest Al concentration (30 mg L")

in solution among the twelve treatments. Therefore, it was recommend that the moderate acidity (pH close to 4.0)

and Al content (10-20 mg L ™) in solution was advantaged to improve tea quality.

Key words: Simulated acid rain; Aluminum; Tea leaves; Chemical quality
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Fig. 1 Effects of simulated acid rain and Al addition on chemical quality in tea leaves
BRI PERR 2R B3E P <0.05), Different letters on the bars indicate significant difference at 0.05 level.
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Table 1 Effects of stimulated acid rain and Al addition on Al accumulation in tea plant
Al Al(mgg™)
(mg L") PH # Root Z Stem st Old leaf X Tea leaf
0 3.0 644 + 0.34a 1.27 + 0.06a 7.29 + 0.36a 336+ 0.23b
4.0 629+ 0.33a 122 + 0.16a 7.05 % 0.36a 3.23 + 0.29b
5.0 6.64+ 0.31a 123 + 0.15a 7.67 % 0.53a 2.76 + 0.26a
SF-# Mean 6.46 + 0.33 124+ 0.11 7.14 + 042 3.12+ 0.26
10 3.0 7.58 + 0.44a 2.07 + 0.25b 7.68 + 0.35a 5.94 % 0.35¢
4.0 7.85+ 0.45a 1.85+ 0.22a 7.75 % 0.36a 5.21 % 0.26b
5.0 825+ 0.67a 1.80 + 0.15a 723 + 0.3% 441+ 031a
P34 Mean 7.89 + 0.52 191+ 021 7.55% 0.37 5.19+ 0.31
20 3.0 7.01 %+ 0.45a 1.88 + 0.18a 7.18 + 0.22a 5.52+ 0.32a
4.0 8.03% 0.61b 1.86 + 0.18a 7.01 %+ 0.45a 5.50 + 0.46a
5.0 7.53 + 0.39ab 1.85+ 0.15a 7.16 %+ 0.41a 518+ 0.22a
P34 Mean 7.86  0.49 186+ 0.17 7.12 % 0.36 540+ 0.34
30 3.0 7.19 + 0.23a 1.56 + 0.09a 7.83 + 0.35a 2.61+ 0.182
4.0 7.85+ 0.43a 1.68 + 0.12b 7.17 % 0.34a 2.78 + 0.20ab
5.0 737+ 0.26a 1.73 £ 0.19b 741+ 0.36a 3.08+ 0.12b
P35 Mean 747 £ 031 1.66+ 0.14 747+ 035 2.82% 0.17

BREARFEEFERER BEP<0.05), Datafollowed different letters indicated significant difference at 0.05 level.
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