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Abstract

We investigated the physicochemical properties and antioxidant activities of green tea with respect to extraction
conditions. The values of pH, and the L, a, and b Hunter parameters of green tea beverage 1 (GIB 1), green
tea beverage 2 (GTB 2), and commercial green tea beverage (CGTB) were 6.22, 96.91, -1.06, and 7.77 5.40, 96.39,
-1.73, and 13.68 and 6.20, 95.40, -4.75, and 25.51, respectively. The total free amino acid content of GTB 1 and
2, and CGTB, were 253.21, 262.65, and 58.36 mg/100 mL, and the major free amino acids were aminoadipic
acid (102.56, 136.29, and 27.02 mg/100 mL), arginine (23.32, 30.75, and 7.31 mg/100 mL), and serine (18.22,
17.96, and 5.94 mg/100 mL). The levels of total phenolics and caffeine were higher in GTB 2 (852.58 and 225.51
1g/mL) than in GTB 1 (500.65 and 317.34 pg/mL) or CGTB (387.14 and 164.53 1ig/mL). The catechin content
of GIBs 1 and 2, and CGTB, were 294.8, 415.7, and 130.99 pg/mL, respectively. The major catechins of GTB
1 and 2, and CGTB were epigallocatechin, catechin, and epigallocatechin gallate, in that order, and the epigallocatechin
contents were 186.50 in GIB 1, 268.10 in GIB 2, and 82.26 ug/mL in CGTB. GTB 1 and 2 and CGTB showed
substantial dose-dependent antioxidative activities. The DPPH radical-scavenging activities of GTB 1 and 2, and
CGTB, were 85.48, 87.09, and 87.03%, respectively at a concentration of 125 pg/ml. The feric reducing/antioxidant
activities (FRAPs) of GTB 1 and 2 and CGTB were 2.66, 2.70 and 2.67 absorbance at a concentration of 1,000
ug/mL. Sensory evaluation tests revealed no significant differences among the three green tea beverages.
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LTD, Japan)S AR&-&ke] A %ol o3t v = (lightness), 244
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Table 1. pH and Hunter color values of green tea beverage
depending on extraction conditions

N Hunter color
Samples pH
L value a value b value AE
GTB 1 622:003” 96914005 -1.06+0.02 7.770.04 1655

GIB2 639005 9620£0.04 -1.73+0.03 13.68:006  21.76
CGTB 6201002 9540005 -4.75:0.02 2551004 3053

UGTB 1; water extract from green tea leaf at 60 ‘C for 15 min, GTB 2; water extract
from green tea leaf at 90°C for 10 min, CGTB, commercial green tea beverage.
YEach value is meantSD (n=3).
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Table 2. Free amino acids content of green tea beverage depending
on extraction conditions

Unit : mg/100 mL
Free amino acids Samples”
GTB 1 GTB 2 CGTB

Phosphoserine 10610027  112t003  196:0.02
Taurine 5.61+0.09 1.71+0.08 0.58+0.01
Serine 1822+0.18  17.96+0.62 5.94+0.04
Glutamic acid 2.73+0.06 3.6720.16 1.36+0.03
Sarcosine 1.00£0.10 0.97+0.08 0.67+0.04
L-a-Aminoadipic Acid 10256658 13629+7.09  27.02+1.08
Proline 9.61+0.64 19.94+1.04 1.2840.05
Glycine 3.10£0.13 1.15+0.12 0.27+0.01
Alanine 8.76+0.27 4.57+0.52 1.1620.16
a-Aminoisobutyric acid 0.37+0.02 0.1610.01 0.0410.01
Valine 8.35+0.37 4.77+0.37 0.88+0.04
Cystine 3.410.12 2.10£0.21 0.13£0.01
Methionine 2.11+0.07 0.66+0.03 0.07+0.01
Cystathionine 0.3010.01 0.57+0.04 0.13+0.01
Isoleucine 7.74+0.34 3.34+0.20 0.90+0.03
Leucine 9.45+0.19 4.09+0.12 0.86+0.04
Tyrosine 6.33+0.25 4.29+0.10 0.86+0.02
3-Alanine 0.960.04 0.51+0.03 0.17£0.01
Phenylalanine 5.96%0.17 4.04+0.08 0.83£0.06
¥-Amino-n-butyric acid 2741031 2.7410.16 0.7710.04
Ethanolamine 2514024 1.05£0.05 0.42+0.02
Ammonium Chloride 17894094 10721087 3712008
Ormnithine 0.18+0.01 1.29+0.21 0.02+0.01
Lysine 8.94+0.37 4.19+0.30 1.02+0.06
Arginine 23324036  30.75%0.85 7.310.82

Total free amino acd 22295+16.71  229.7123.08  50.03£3.08

See the legend of Table 1.
Fach value is meantSD (0=3).
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Table 3. Total phenolics, catechins and caffeine content of green
tea beverage depending on extraction conditions

Unit : pg/mL

Samples”
GTB 1 GTB 2 CGTB
500.65+14.29” 852.58+24.72 387.14+12.85
186.50£625 268.1044.84  82.26+537

Total phenolics
Epigallocatechin(EGC)

Catechin(C) 78.80+4.15  109.50320 48.736.07
Epigallocatechin gallate(EGCG) ~ 29.50£0.10  38.10£0.10 Tr
Epicatechin(EC) T Tr Tr
Epicatechin gallate(ECG) Tr Tr Tr
Caffeine 2255142127 317.34+17.23 164.53+20.82

I)See the legend of Table 1.
Each value is meantSD (n=3).
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Fig. 1. DPPH radical scavenging activities of green tea beverage
depending on extraction conditions.

See the legend of Table 1.
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Fig. 2. Ferric reducing/antioxidant power of green tea beverage
depending on extraction conditions.

See the legend of Table 1.
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Table 4. Sensory evaluation of green tea beverage depending on
extraction conditions

Samples”
GTB 1 GITB 2 CGTB
Color 3112007 306:0.12° 3.16£0.11°
Flavor 3.032021° 3.09£0.13" 3.08£0.08"
Bitter taste 2.94:0.14' 3.07£0.15" 2.69:0,04°
Sweet taste 3.01£0.13° 3.02£0.08° 3.05£0.09°
Overall acceptability 2.99:0.29" 3.0320.16' 2.95+0.07"

l)See the legend of Table 1.

Each value is meantSD (n=10).

IWalues with different superscripts are significantly different at p<0.05 by Duncan’s
multiple ranged test.
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