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In this study, we optimized the reaction conditions for the bioconversion of green tea using tannase, and to
evaluate its radical scavenging activities. Tea catechins such as (-)-epigallocatechin gallate (EGCG) or (-)-epi-
catechin gallate (ECG) were hydrolyzed by tannase to produce (-)-epigallocatechin (EGC) or (-)-epicatechin
(EC), respectively, and a common product, gallic acid. The bioconversion of tea catechins by tannase was in-
creased as enzyme concentration, substrate concentration and incubation time for enzyme dose. The results
indicated the optimum reaction conditions for tannase were tannase 30 U/mL (enzyme concentration) on 1%

green tea (substrate concentration) for 1 hr (incubation time for enzyme). Tannase enhanced the radical-

scav-

enging properties of green tea; the 2,2-azinobis (3—-ethylbenzthiazoline-6-sulfonic acid) (ABTS) and 1,1-di-
phenyl-2-picrylhydrazyl (DPPH) radicals scavenging abilities were significantly (p<0.001) greater for the tan-
nase-treated green tea extract compared to the untreated green tea extract. It is reported that ECG has the
greatest antioxidant activity among the catechins in green tea, and the release of gallic acid is considered to
be beneficial because of its significant antioxidant potency. The results of this study suggest that the tan-

nase—treated green tea increases antioxidant activities under optimum reaction conditions.
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Fig. 1. (A) Contents of catechins & gallic acid and (B) EC
& EGC conversion ratio in green tea extract according to the
incubation time of tannase treatment (0~8 hr). Bars are
means +SD of triple determinations. Different letters indicate sig—
nificant differences (p<0.05) among samples by Duncan’s multi-
ple range test. EC: (-)-epicatechin, ECG: (-)-epicatechin gallate,
EGC: (-)-epigallocatechin, EGCG: (-)-epigallocatechin gallate.
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Fig. 2. (A) Contents of catechins & gallic acid and (B) EC
& EGC conversion ratio in green tea extract according to
green tea concentration (0.5~5.0%). Bars are means+SD of
triple determinations. Different letters indicate significant differ—
ences (p<0.05) among samples by Duncan’s multiple range test.
EC: (-)-epicatechin, ECG: (-)-epicatechin gallate, EGC: (-)-epi-
gallocatechin, EGCG: (-)-epigallocatechin gallate.
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Fig. 3. (A) Contents of catechins & gallic acid and (B) EC
& EGC conversion ratio in green tea extract according to
tannase concentration (0~ 100 mg/g). Bars are means+SD of
triple determinations. Different letters indicate significant differ—
ences (p<0.05) among samples by Duncan’s multiple range test.
EC: (-)-epicatechin, ECG: (-)-epicatechin gallate, EGC: (-)-epi-
gallocatechin, EGCG: (-)-epigallocatechin gallate.
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Fig. 4. High-performance liquid chromatography (HPLC)
chromatogram for catechins and gallic acid in green tea ex-—
tract (A) with or (B) without tannase treatment under opti-

mum reaction conditions. 1: GA, gallic acid, 2: EGC, (-)-epi—
gallocatechin, 3: catechin, 4: caffeine, 5: EC, (-)-epicatechin, 6:
EGCG, (-)-epigallocatechin gallate, 7: GCG, (-)-gallocatechin

gallate, 8 ECG, (-)-epicatechin gallate.

Table 1. ABTS and DPPH radicals scavenging activities of
green tea extract with or without tannase treatment under
optimum reaction conditions

Tannase treatment

ICso (ug/mL) Non- Tannase p value
treatment treatment

ABTS radical 92.39+3.76 75.23+3.34 <0.001

DPPH radical 41.54+1.02 36.65+1.03 <0.001

Values are means =SD of triple determinations. The half max—
imal inhibitory concentration (ICs) is the effective concen-
tration at which ABTS or DPPH radical is scavenged by 50%.
ABTS: 2 2-azino-bis—(3-ethylbenzothiazoline-6-sulfonic acid),
DPPH: 1,1-diphenyl-2-picrylhydrazyl, EC: (-)-epicatechin, ECG:
(-)-epicatechin gallate, EGC: (-)-epigallocatechin, EGCG: (-)-
epigallocatechin gallate.
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