KOREAN J. FOOD SCI. TECHNOL. Vol. 41, No. 1, pp. 82~86 (2009)

KOREANJOURNAL OF
IR A SR

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

ENM Rl o] B0 ME FHEZI BT SAES BT B
WA - o134 - G - WIT - AAF - AU
Al AEE} 9 ARANT kAT, el AT
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Abstract The objective of this study was to evaluate the effect of various solvents on extraction of bioactive phenolics
and to analyze the antioxidant capacity and contents of individual catechins in various grades of green teas organically
grown in Boseong, Korea. The organic green teas, based on their harvest seasons, were categorized into five grades such
as Woo-Jeon, Se-Jak, Jung-Jak, Dae-Jak, and coarse tea. Solvents used to extract phenolics from these teas included water
at 23°C and 70°C as well as 80% (v/v) aqueous methanol and ethanol. In general, aqueous organic solvents of methanol
and ethanol led to higher extraction yields of phenolics than water at 23°C and 70°C. Total phenolics and antioxidant
capacity of the teas extracted with the aqueous organic solvents were approximately 1.5 to 3.2 and 1.8 to 3.8 times higher
than those with water at 23°C and 70°C, respectively. Coarse tea, the lowest grade of green tea, showed approximately 30-
60% lower total phenolics and antioxidant capacity compared with the higher grade ones. Reversed-phase HPLC analysis
was performed quantitatively to identify individual catechins, gallic acid, and caffeine in teas extracted with 80% (v/v)
aqueous methanol. Based on their dry weights, the organic green teas contained about 1.7 to 2.9% of caffeine. Content
(mg/g dry weight) of tea catechins decreased in the following order: Woo-Jeon (155.4)> Se-Jak (147.7)> Jung-Jak
(143.2) > coarse tea (135.1)>Dae-Jak (130.5). (-)-Epigallocatechin gallate was the most abundant among the catechins
analyzed. The highest grade of green tea, Woo-Jeon, had the highest amount of (-)-epigallocatechin gallate at 77.4 mg/g dry
weight. Overall, the higher grade of organic green teas tended to have the higher level of antioxidant capacity and catechins.
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Table 1. Total phenolics of various grades of organic green teas extracted with various solvents”

Extracting solvents

Tea leaves

Water (70°C) Water (23°C) 80%(v/v) Methanol 80%(v/v) Ethanol
Woo-Jeon 138.3+3.4® 126.0+1.0°¢ 185.4+7.2% 183.249.1*4
Se-Jak 94.6+1.2¢ 139.3+9.9%8 171.743.2% 137.8+1.58
Jung-Jak 114.945.0°¢ 151.043.6* 183.5+5.9%4 158.6+5.9%%
Dae-Jak 04.1+3.8 133.5+6.3*® 164.8+11.7"* 192.9422.1%4
Coarse tea 35.8+1.8% 81.148.5B 114.846.5%* 102.8+13.4%8

DWater was used as deionized distilled water. The level of total phenolics is expressed as mg gallic acid equivalents/g dry weight. Data are presented
as mean * standard deviation (n=13). Different superscriptive large and small letters in row and column, respectively, indicate significant difference at

p<0.05 by Duncan’s multiple range test.
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Fig. 1. Correlation between total phenolics and antioxidant
capacity in organic green teas grown in Boseong, Korea.
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Table 2. Antioxidant capacity of various grades of organic green teas extracted with various solvents”

Extracting solvents

Tea leaves

Water (70°C) Water (23°C) 80%(v/v) Methanol 80%(v/v) Ethanol
Woo-Jeon 182.9+30.8%C 351.2421.7"% 413.9430.2* 447.7493.0748
Se-Jak 221.5425.9%¢ 373.7420.5*® 405.8423.4* 351.5+11.6™
Jung-Jak 194.4+15.8%C 253.0427.5" 359.6+27.5* 384.243.9*4
Dae-Jak 185.849.1°¢ 269.3+30.5"" 391.7+15.6* 385.5+16.2*
Coarse tea 76.3+25.08 258.5+48.5* 293.1432.1% 260.3+3.7°4

DWater was used as deionized distilled water. The level of antioxidant capacity is expressed as mg vitamin C equivalents/g dry weight. Data are
expressed as mean + standard deviation (n = 3). Different superscriptive large and small letters in row and column, respectively, indicate significant

difference at p <0.05 by Duncan’s multiple range test.
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Table 3. Concentration (mg/g dry weight) of individual phenolics and caffeine in organic green teas quantified by reversed-phase HPLC

analysis”
Chemicals Woo-Jeon Se-Jak Jung-Jak Dae-Jak Coarse tea
EGCG 77.41£3.43" 66.82+7.43° 65.15+0.78" 61.98+4.43" 57.57+0.24°
EGC 23.78+0.99° 24.96£1.75¢ 36.02+2.00" 34.0243.73* 29.59+0.11°
ECG 27.42+1.33* 27.194£3.22% 18.39+0.39° 16.57+0.26 19.94+0.08"
Catechin 12.78+2.01* 15.25£1.30° 10.60+0.63™ 8.48+0.23° 13.49+0.06
Epicatechin 8.02+1.80 7.37+0.55® 9.66+1.44" 6.76+0.62" 8.2940.03"
GCG 5.9940.32° 6.15+0.48" 3.39+0.39" 2.73+0.26° 6.1810.03*
Gallic acid 4.67£0.26" 4.14+0.47° 1.8440.06° 0.860.13¢ 0.55+0.04¢
Caffeine 23.24+1.42° 21.79+1.91° 18.25+0.70° 16.96+0.42° 29.20+0.12°

YEGCG, EGC, ECG, and GCG stand for epigallocatechin gallate, epigallocatechin, epicatechin gallate, and gallocatechin gallate, respectively. Data
are expressed as mean + standard deviation (n=3). Different superscriptive letters in row indicate significant difference at p <0.05 by Duncan’s

multiple range test.
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Fig. 2. Total amount of six catechins in five grades of organic green
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