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Variation of Antioxidant in Tea Leaves Grown in

Chiang Mai and Chiang Rai
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Abstract: The purpose of this experiment is to study the variation of the antioxidant, Epigallocatechin gallate
( EGCG) levels in tea leaves of different tea varieties, environment and cultivation practices in four selected
sites of Chiang Mai and Chiang Rai provinces. The different responses among tea varieties were slightly
found under the same season but clearly found under the different seasons. A peak of EGCG substance
appeared in hot season and the substances decreased in rainy season but increased again in cool season.
Negative correlations were found between EGCG and the moisture of tea leaves, relative humidity of the air
and elevations. Therefore, the EGCG substance will drop down when the moisture of tea leaves increased
during rainy season and when the elevations increased. In addition, the elevations showed the negative
correlation with pH (P<0.01) and the pH showed the positive correlation with phosphorus and potassium
levels in soil. In conclusion, high level of EGCG substance can be found in hot season and it promote the
taste and quality of the tea leaves. To pluck high level of EGCG quantity and good quality of tea leaves, tea
leaves must be processed during hot season, followed with cool and rainy season. Finally, EGCG substance

negatively varied with elevation levels.

Keywords: Tea (Camellia sinensis L.), environment, antioxidant, EGCG (Epigallocatechin gallate)
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Figure 1 Elevation and climate factors in 3 seasons at 4 sites.
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Figure 2 Soil factors in 3 seasons at 4 sites.
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Table 1 Average of EGCG substances in 3 varieties of each site in 3 seasons.

Average of EGCG substances

Site Season (mg/g Dry weight)
Assam Oolong Chingching 12 Average
Dry 8.92 11.50 13.05 11.16
Rainy 4.47 3.04 1.79 3.10
Fang
Cool 3.97 4.94 4.78 4.56
Average 5.79 6.49 6.54 6.27
Dry 7.83 7.59 11.07 8.83
Rainy 1.11 0.62 0.24 0.66
Maesalong
Cool 4.64 5.18 6.52 5.45
Average 4.53 4.46 5.94 4.98
Dry 9.94 10.90 8.46 9.77
Rainy 3.28 3.26 3.92 3.49
Maejonluang
Cool 6.08 6.18 517 5.81
Average 6.43 6.78 5.85 6.35
Dry 5.69 5.68 5.03 5.47
Rainy 0.58 1.42 1.22 1.07
Angkhang
Cool 5.95 5.39 5.19 5.51
Average 4.07 4.16 3.81 4.02
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Figure 3 Effect of EGCG in 3 varieties of tea, Assam (——), Oolong (—»—) and Chingching12

(—®—) in 3 seasons from Fang (A), Maesalong (B), Maejonluang (C) and Angkhang (D) sites.
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Table 2 Correlation coefficient of 9 factors on EGCG from 4 sites.

Tea leaves EGCG
Altitude RH Temperature Soil O.M. Nitrogen Phosphorus Potassium
Factors moisture (mg/g Dry
(m) (%) (c) pH (%) (%) (%) (%)
(%) Weight)
Tea leaves
1.00
moisture (%)
Altitude (m) 0.12 1.00
RH (%) 0.32 -0.25 1.00
Temperature (°C) 0.53 -0.12 -0.28 1.00
Soil pH -0.15 -0.72* 0.04 0.02 1.00
O.M. (%) 0.14 0.88*  -0.23 -0.16 -0.56  1.00
Nitrogen (%) 0.09 0.81**  -0.30 0.01 -0.45 0.83** 1.00
Phosphorus (%) -0.23 -0.21 0.14 -0.47 0.30 -043 -0.52 1.00
Potassium (%) -0.009 -0.17 0.14 -0.21 051 -0.15 -0.35 0.59* 1.00
EGCG
-0.16 -0.14 -0.44 0.31 019 -0.24 -0.09 0.18 0.31 1.00
(mg/g Dry weight)
* Significant 0.05  ** Significant 0.01
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