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The purpose of this research emphasized on study of the variation in antioxidant in tea
leaves under different varieties, environment and management practices. The antioxidant in tea
leaves namely: epicatechin (EC), epigallocatechin (EGC) and epigallocatechin gallate (EGCG)
were determined by high-performance liquid chromatography (HPLC). Leaves were plucked
from 3 varieties which were Assam tea, Oolong tea and Chingching No.12 tea, at 3 sites in
Chiangmai (the Chiang Mai Academic Service Fang, 500 meters from mean sea level (msl),
Maejonlaung Highland Research Center, 1,200 meters from msl. and Angkhang Royal
Agriculture Research Center, 1,400 meters from msl.) and in Chiangrai (Doimaesalong, 1,000
meters from _msl.). The results showed that, on 4 sites, the different between antioxidant
substances ‘v;/ere found under different varieties and seasons. The antioxidant substances were
found more in Oolong tea than Assam tea and Chingching No.12 tea ; with the average of 4.50,
4.33 and 4.24 mg/g dry weight, respectively. The largest amount substances were found in hot
season than cool and rainy season and with the average 5.09, 4.90 and 3.08 mg/g dry weight.
However, from 3 varieties of tea, EGCG substance (5.41 mg/g dry weight) showed the highest
amount, followed by EGC (5.34 mg/g dry weight) and EC (2.24 mg/g dry weight).
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In term of climatic factors and soil conditions, on 4 sites, the antioxidant showed that
the relationships between antioxidant with elevation, relative humidity, organic matter and
nitrogen substance in soil were negative (-0.25). When these factors decrea{sed the antioxidant
substances increased. Under hot season conditions, EGCG substances showed the highest amount
followed by cool and rainy season; with 5.09, 4.90 and 3.08 mg/g dry weight by average,
respectively. In contrast, the positive (+0.59) relationships were found between the antioxidant
substances and phosphorus and potassium in the soil. When amount of these two factors increased
the amount of antioxidant increased.

Analysis between independent variables (which were environment factors) with
dependent variable which was EGCG showed that independent variables can explain the variation
of dependent variable (Rz=0.564). When temperature, nitrogen, phosphorus and potassium in the
soil and EC increased, the EGCG substance increased. In contrast, when the moisture in tea
leaves and EGC substance increased, EGCG decreased. When high EGCG required, tea leaves
should be plucked in hot season where temperature increased and the moisture in tea leaves
decreased. At the same time, N, P and K should be applied, because when P and pH increaseq
EGC decreased but EC and EGCG increased.

When the effects of varieties and environment on the variation of antioxidant were
adjusted to find out the similarity using cluster analysis technique, it was found that: within three
varieties in 3 seasons, tea leaves can be plucked with high EGCG (6.62 mg/g. dry weight by
average) under the range of 1,000 — 1,400 meters from msl.; with average of relative humidity,
67.98%; average temperature, 21.45 °C; average moisture content in tea leaves, 68.41%; average
pH, 4.46%; average organic matter, 5.58%; average nitrogen 0.30%; average phosphorus, 1.72%;
and average potassium, 2.30%.

Therefore, each variety under each environmental condition always affects the quantity
of antioxidant. When these factors are adjusted using cluster analysis technique, they can be

utilized to improve the cultural practices to increase the quantity and quality of tea leaves.





