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Abstract

Differences in sensory evaluation, physicochemical properties and antioxidant activities between green tea concentrations
and tannase-treated green tea concentrations were measured in this study. The results showed that pH did not differ
dependent on tannase treatment but antioxidant ability were slightly increased through tannase treatment without significant
(p<0.05). However, the turbidity of the tannase-treated green tea concentration had significant difference to the non-treated
concentration. The astringency, tested via sensory evaluation, decreased significantly after tannase treatment(p<0.05). Traces
of epicatechin gallate(ECG) and epigallocatechin gallate(EGCG) also disappeared after the tannase treatment, due to the fact
that the ester linkages in the catechin structure were broken by the tannase. It was concluded that tannase treatment of
tea products is a very effective process for decreasing astringency and turbidity.
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H2 epigallocatechin(EGC), catechin(C), epicatechin(EC), epigallo-
catechin gallate(EGCG), epicatechin gallate(ECG) S22 &
#] QK Chun 2010). o]¢} 22 71|71 7S E3l5H= tannase
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gholx] 1 Qi Battestin 5 2008; Bajpai & Patil 1997; Femandez-
Lorente 5 2011). &3] Aspergillus, Penicillium < 52| Z%0]
FollA ok AAtEo] o] g1 Qi 29| 7hg I Foll=
A FE2Y B FFH0| TS Ha, JHo] st
cream-down &/o] WA=, o] 712} gallate? 7}
7], theaflavin 5-9] 2§49 &85} 2]gttH(Ravichandran &
Parthiban 1998).

webs] & oA Ax 34 H FEo 9RS TAA
7= =xol| EAgts BdS AAENHOE EAIAA
52 FE2EY G293 v RS AR AA =2 55
Aol T4 54 AL 174 WsE A5tk

1. 48 M=

2 Ao AMEEE B2} & FFH(4.6 Brix%)2 H/Jo
N TAsk] AHgHTh SRS 918 dspergillus oryzae
oA F2&3t tannase(KTFH-60055, Kikkoman, Japan)E: AH-8-5}
%0, DPPH(1, 1-diphenyl- 3 -picrylhydrazy), (—)catechin, (—)epi-
catechin, (—)epi-catechin gallate, (—)epi gallocatechin, (—)epi-
gallocatechin gallate 5-2] A]2F2 Sigmail EFA| S ARE-S}
k.

2. 84 Az

=2} =205 ml)o] tannase 1 ml(=500 Ulg)S A7}t
40T 9] oA, 2412 Fe ¥hE A stsict a4 B4
3= Y3l 5EZF 100 T A 7HEatgon, EaX e8] &
2 ARE HZTE ARSI

3. pH ¥ B EH

FZ2E2| pHE pH &A7](UV-10, Denver Instrument Co.,
USAIS AHgShth St Bade o B4 2283 A4
AR ke =3} &8-S UV Spectrophotometer(UV-1201,
Shimatsu, Japan)Z 660 nmo|A SH=E =A3IF Tk

4. BM5E 52 53

g2 wet AlxE FE2E9 108 S4AS AlR2
A AMESIh A2 02 nio] Mereke) ofehe3t DPPH(R,2-
diphenyl-1-picrylhydrazyl) 0.8 mE 7}5te] 102 F<F 7514

o

=3} Hzole) 22 W3} 721

ot vHFR|3}aL, 525 nmof| Al S =S A5}

0.D. of sample

DPPH lnhlnlthH(%): 1 - m

<100

5.

g AF2 HPLCHS ARSstinh 8 Bd &2 5 =
7o) |3 4] (—)eatechin, (—)epi-catechin, (—Jepi-catechin
gallate, (—)epi gallocatechin, (—)epi-gallocatechin gallates &
A3kt B2 2250 Bl A7 AJ7 10 mlo] cloroform
10 mtE H7pste 71 dE AASIL AlESS Bt
ethylacetate 10 mE F7} & 22 Ea|5lo], o] 23t & Table
13 Ze w4 zAoE BAS:

oot Ba AU ge AR B FE
4e k) gletel 1590) THE BrAA
(FEUoE BT Y] 54 $22) Foue 3
nex) Agete] 53 AR 38] vk ANtk Bes
o B4 Aol 17 % oksleivery weak), 5 W% %5
(very strong)2 H7}5} 9 th A= TtestH O 2 A R7HO] &
o)% 7ol AAKp<0.05)5Th

S

filo

o

Za Y o

1. pH Y E}ZO| Hi5}
pHE 438 A 4.90£0.06, 2] & 4.91+0.072 594
z1o0)7F GO, BEs 54 ZXETS 1.38+0.08, £ X
2L 0.81+0.022 ol O 24 tannaseo] 93t &x}o] A
A AR 5 ¢ e 594 Zo|(p<0.05)F e SithFig.

Table 1. HPLC conditions for tannin analysis

Items Conditions

Waters Co., USA, 2695

Waters Xterra™” MS Cis5 £m(3.9%150 mm)
Solvent A:Acetonitrile:Ethyl Acetate: 0.05%
H3PO4(12:2:86)

Solvent B: Ethanol(99.5%)

0.5 mé/min

Instrument
Column

Mobilie phase

Flow rate
Column temp. 38C

UV detector(Waters)
Injection volume 10 0

Wavelength 280 nm

Detector
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Fig. 1. Turbidity of green tea extracts treated with tannase.
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Fig. 2. DPPH radical scavenging activity of green tea

concentrates. AA: ascorbic acid, GT: green tea, GC: green tea
concentrates, GCT: green tea concentrates treated with tannase.
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Fig. 3. HPLC standard pattems of tannins. A: (—)-epi
gallocatechin, B: (+)-catechin, C: (—)-epi catechin, D: (—)-epi
gallocatechin gallate, E: (—)-epi catechin gallate.
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Table 2. Tannin contents of green tea concentrates

Tannin contents

Green tea extract

Time Green tea extract )
using tannase
EGC 3.59 154 14.2
C 4.67 6.0 29
EC 5.64 2.4 0.6
EGCG 7.33 4.8 -
ECG 15.61 7.6 -
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Fig. 4. HPLC pattemms of green tea concentrates. A:
(—)-epi gallocatechin, B: (+)-catechin, C: (—)-epi catechin,
D: (—)-epi gallocatechin gallate, E: (—)-epi catechin gallate.
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Table 3. Quality difference test of green tea concentrates

Intensity of astringent taste

Green tea Green tea concentrates
concentrates treated with tannase
Sensory score 4.6 1.6*

*»>0.05.
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