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Abstract

The factors affecting chemical composition of green tea (Camellin sinensis L.) during extraction process were
temperatures and times. The optimum extraction conditions were measured in relation to the changes of chemical
compositions from water extracts of green tea (Camellia sinensis L.) under different extraction temperatures (50, 70, 90°C)
and extraction times (1, 3, 5 minute).

The changes of color intensity during browning reaction, flavonoid components, contents of total phenols and
hydrogen donating activity (reducing activity for @, «’-diphenyl- 8-picryhydrazyl) of water extracts from green tea
increased as extraction temperatures increased from 50 to 90°C and extraction times prolonged from 1 to 5 min..

The contents of important free sugars such as sucrose and glucose slightly increased as the extraction time was
prolonged, while little difference in the content of fructose with the prolonged extraction time. Catechins contents
extracted from the commercial steamed green tea were increased at higher temperature and longer extraction time.
Epigallocatechin (EGC) extracted from 90T (extraction time 5 min.) presented 99.9 mg/g in highest composition of
catechin followed by epigallocatechin gallate (EGCg), epicatechin (EC), epicatechin gallate (ECg). The content of vitamin
C extracted from green tea was increased about 2 times as the extraction temperature increased from 50 to 90T and as
the extraction time increased from 1 to 5 min. with exception at 90°C (extraction time : 5 min.) which showed less vitamin
C content than 70°C (extraction time : 3 min.), probably due to possible destruction of vitamin C by high temperature.
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Table 1. The operating conditions of HPLC for free sugars

analysis.
Items Conditions for free sugars
Instrument Waters Model 600
Column Sugar - Pak I
Detector RI 410
Column temp. 90T
Mobile phase H,O (deionized)
Flow rate 0.5 mé/min.
Injection volume 10 pl
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Table 2. Compositions of mineral elements of green tea
under different extraction temperatures and times

Extraction conditions Mineral elements (ppm)

Temp. Time
() (min.)

50 1 552 27 12 12 03 02 01
1124 64 24 15 06 03 01
5 1361 81 28 28 07 03 01

K Mg Ca Na Mn Zn Pe

70 1 637 36 17 08 03 03 01
1291 83 26 11 07 03 01
5 1451 98 39 10 08 03 01

90 1 934 61 22 16 05 02 01
1659 122 56 15 09 03 01
5 1795136 57 16 10 04 02
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Table 3. Comparison of color intensity, flavonoid component, hydrogen donating activity and total soluble phenols

changes of green tea under different extraction conditions

Extraction conditions

Color intensity ~ Flavonoid component

Hydrogen donating  Total soluble phenols

Temp. (C) Time (min) (420 nm) (345 nm) activity (U)' (760 m) (mg/g d.w.)
50 1 0.04 0.15 17.5 93
3 0.15 0.34 498 24.7
5 0.22 055 51.2 36.0
70 1 0.11 0.19 313 24
3 0.23 0.49 665 50.4
5 0.27 0.71 793 70.5
90 1 0.19 0.41 54.0 353
3 038 0.85 89.2 59.5
5 0.42 1.05 804 826

*One unit of hydrogen donating activity was defined as 0.01 decrease of absorbance at 517 nm/mf/min using DPPH solution.
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Table 4. The composition of free sugar in green tea water
extracts under the different temperatures and

times
Extraction conditions Sucrose  Glucose  Fructose
Temp. Time —_—

() (min.)

50 1 0.204 0.086 0.042
3 0.208 0.092 0.042
5 0.230 0.099 0.042

70 1 0.220 0.098 0.042
3 0.229 0.100 0.043
5 0.244 0.089 0.043

90 1 0.168 0.075 0.035
3 0.226 0.098 0.046
5 0.234 0.097 0.046




Table 5. Catechin contents of green tea water extracts

under the different temperatures and times by
HPLC analysis

Extraction conditions EGC EC EGCg ECg
Temp. Time

() (min.) - me/g -

50 1 17.8 3.7 73 19

3 35.6 6.4 141 3.6

5 475 94 199 53

70 1 245 4.9 11.9 32

3 51.8 10.7 277 7.2

5 799 169 421 11.7

% 1 438 8.8 233 6.3

3 70.8 147 39.8 115

5 99.9 214 617 177

EGC: epigallocatechin, EC : epicatechin, EGCg : epigallocatechin
gallate, ECg : epicatechin gallate
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Fig. 1. Vitamin C content in water extract of green tea
under different extraction conditions.
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