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High Quality Green Tea Extract Production from
Enzyme Treated Fresh Green Tea Leaves

Lan-Sook Lee, Hwan-Soo Cha, Jong—-Dae Park, Sung-Hun Yi, and Sang-Hee Kim'

Korea Food Research Institute, Gyeonggi 463-746, Korea

Abstract

Fresh green tea leaf extracts were prepared by different enzyme treatment conditions, such as concentration,
treating time and treating temperature using complex enzyme, Rapidase TF, and then extracted for 30 min
at 80°C to investigate their physicochemical properties. The results showed that free sugar content in every
sample tended to increase, especially glucose content was increased up to 7.25 times compared to the control.
Total amino acid was barely affected by the enzyme treatment and caffeine content was increased with reaction
temperature. Total polyphenol and total catechin content was increased according to the amount of enzyme
added and reaction temperature. Regardless of enzyme treatment conditions, composition of catechins were
epigallocatechin, epicatechin, epicatechin gallate and epigallocatechin gallate by descending order of the
content. Gallic acid content increased up to 0.04% and 45°C with no further significant changes thereafter.
From the results above, we could conclude that a simple and new method to extract green tea materials directly
from fresh green tea leaves with improved extract ratio may be introduced by adding 0.08~0.1% of Rapidase
TF to heat treated fresh green tea leaves and keeping temperature at 37~45°C for 180~240 min in order to

skip existing complicated procedures.
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hemicellulase ¥ cellulase”} 3% Rapidase TF(activity:
100,000 AV]P/g, origin: Aspergillus niger, A ZA}: DSM
Food Specialties, The Netherlands)Z A}-&3}$ch.
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Table 1. Contents of fructose, glucose and sucrose in green
tea extract according to enzyme treatment conditions

Free sugar content (mg/100 mL)

Fructose Glucose Sucrose
Control 2.01+0.11 7294008  0.71+0.18
Concentration (%)
0.01 212+0.07°Y 17.95+0.12° 1.06+0.05°
0.04 2244022 1958+0.15° 1.76+0.15°
0.08 2674006 3694+054° 2.37+0.16°
0.10 269+0.09° 40.97+069" 2.83+0.02°
0.12 293+0.16° 44.66+1.27" 2.87+0.22°
Temperature (°C)
25 2104022  30.73+0.19° 1.34+0.15°
30 245+001 36.28+0.67" 2.09+0.12°
37 2474025  41.03+0.13" 250+0.03"
45 256+0.11  44.65+0.11" 247+0.01°
50 2414018  4847+0.13" 2.69+0.23°
Time (min)
60 236+057 3059+0.22¢ 1.89+0.15°
120 234+020 40.85+0.14° 2.78+0.07°
180 2754012 4557+0.35" 3.33+0.09°
240 2794010 5266+040° 362+0.12"
300 2614008 52.82+058" 3.88+0.09°
300C% 2284054  2013+127  1.23+0.79

YData expressed as green tea extract basis and presented as
means of three replicates =+ standard deviations. Means with
the same superscript in each column were not significantly
different (p<0.05).

D300C: control, no added enzyme, but reacted for 300 min at
45°C.
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Fig. 1. Effect of enzyme treatment on sugar contents in
green tea extract. Control, no added enzyme; Control-300 min,
no added enzyme, but reacted for 300 min at 45°C; 0.1%-300
min, 0.1% added with enzyme, reacted for 300 min at 45°C.
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Table 2. Contents of total amino acid and caffeine in green
tea extract according to enzyme treatment conditions

Content (mg/100 mL)

Total amino acid Caffeine
Control 12.01+0.18 62.14+1.50
Concentration (%)
0.01 12.23+1.07 76.32+0.92°Y
0.04 12.48+1.05 84.76+0.86"
0.08 11.94+0.86 89.47 +0.32°
0.10 12.17+0.75 90.12+1.19°
0.12 12.21+0.62 90.44 +1.38
Temperature (°C)
25 11.68+0.84 72.61+2.05
30 12.73+0.97 76.87+0.68°
37 12.45+0.54 85.63+1.39"
45 12.98+0.85 91.84+1.66°
50 12.56+1.08 92.47+1.59°
Time (min)
60 11.94+0.77 91.89+1.54
120 12.53+0.94 92.28+3.05
180 13.42+1.04 92.39+0.93
240 13.38+0.80 92.76+0.34
300 13.46+0.89 92.43+1.08
300C? 12.07+0.75 63.14+1.29

"Data expressed as green tea extract basis and presented as
means of three replicates + standard deviations. Means with
the same superscript in each column were not significantly
different (p<0.05).

2300C: control, no added enzyme, but reacted for 300 min at
45°C.
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Table 3. Contents of total polyphenol, total catechins and
gallic acid in green tea extract according to enzyme treat—
ment conditions

Content (mg/100 mL)

Total Total . .

polyphenol catechins Gallic acid

Control 25242+1.92  136.92+£250 3251+0.98
Concentration (%)

0.01 297.82+1.67%" 17861£1.18" 39.29+1.12°

0.04 303.15+1.49° 192.34+1.62° 44.77+1.09°

0.08 313.23+1.12%  200.72£2.57" 44.16+0.42*

0.10 313.97+£1.72%  214.46+2.26° 45.28+1.12°

0.12 308.62+1.27° 21517151 44.98+1.25°
Temperature (°C)

25 288.23+1.95"  159.06+1.98° 36.78+0.10

30 20447277 165.05+£1.04° 39.61+1.14°

37 330.65+1.94° 199.96+2.48° 43.06+1.20°

45 340.12+1.46%  220.63+1.64" 44.65+0.92°

50 340.09+1.98" 229.85-+1.71° 45.99-+0.46"

Time (min)

60 310.62+1.85" 203.63+£2.08" 45.12+1.20

120 313.95+205° 214.40+1.20° 4553+0.87

180 32151+£2.15% 214.91+£250° 46.18+0.95

240 321.42+195% 214.61+2.27" 46.15+057

300 320.35+2.21% 21588+2.62° 46.78+1.21

"Data expressed as green tea extract basis and presented as
means of three replicates = standard deviations. Means with
the same superscript in each column were not significantly
different (p<0.05).

7R &) gallic acid’t A E Ao E AdEHH
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433l gallic acide F718Ete Rast=s X33

=z} 74719 FoAAE2 583 epicatechin(EC), epi-

Table 4. Changes of major catechin contents in green tea extract according to enzyme treatment conditions

Content (mg/100 mL)

EGC EC ECg EGCg
Control 90.56+2.77 10.93+3.02 9.66+0.67 6.07+1.35
Concentration (%)
0.01 102.25+0.20Y 24.46+0.15° 14.96+0.78" 11.77+0.82°
0.04 109.17+1.03" 27.63+0.59" 16.00+0.52™ 12.79+0.66™
0.08 110.94+1.50 28.17+0.59™ 17.91+0.94° 1490+1.12°
0.10 115.324+1.28° 30.03+1.09* 17.86+0.89° 15.01 +1.24°
0.12 102.08 +2.48° 24.39+0.92° 1591 +1.28" 13.68+1.46
Temperature (°C)
25 93.94+0.83° 21.83+0.89" 12.15+1.25¢ 6.69+1.23"™
30 101.58+1.82" 23.83+0.67" 11.42+0.80< 6.02+0.43°
37 119.13+1.14% 31.24+1.13 14.95+1.12" 7.28+1.18"™
45 116.13+1.98" 31.25+0.91° 16.63+1.35 9.16+1.05"
50 117.19+0.62° 32.17+0.13" 23.96+1.26" 24.76 + 157"
Time (min)
60 114.62+151 30.08+1.15 17.46+0.75 12.43+0.84
120 117.32+1.72 31.43+1.54 18.86+1.06 16.09+1.06°
180 116.65+1.55 31.67+0.69 19.86+1.34 1651 +1.12°
240 114.09+2.90 32.84+1.09 19.81+1.03 16.83+1.12°
300 113.36+1.47 29.76+1.58 20.01+1.29 1341 +2.02°

YData expressed as green tea extract basis and presented as means of three replicates+ standard deviations. Means with the

same superscript in each column were not significantly different (p<0.05).
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