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ABSTRACT

When the reaction condition of polymer production from (-)-catechin was examined, the catechin-polymer was produced, but
the anti-oxidative activity was lower than that of (-)-catechin. Therefore, in this study, (+)-catechin, which has the highest content
in green tea catechin, was used to establish the reaction condition for production of (+)-catechin-polymer having anti-oxidative
activity by laccase. In addition, the absorption regions of supernatant and precipitates were compared using a scanning method
in the UV-visible region (250 ~450 nm) to identify the presence of (+)-catechin-polymer along with HPLC analysis method. The
optimal temperature and pH for laccase-induced (+)-catechin-polymer production were 30°C and pH 5.0. Also, the optimal
(+)-catechin-polymer production was achieved at the 1.5% laccase and 0.5% substrate content. In substrate specificity of laccase,
(+)-catechin and epicatechin were efficient, whereas EGCG and removed-GA were not. However, despite (+)-catechin-polymer
production, it did not increase anti-oxidative activity as in the case of (-)-catechin-polymer, so we will try to find a suitable

substrate among green tea catechins in the future.
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Table 1. Composition of reaction mixture with
laccase in (+)-catechin aqueous solution (A), and
analytical condition for catechin polymers (B)

A) Reaction mixture

» HE-&-<H tiH] 0.5%(w/v of aqueous solution, DIW
: MeOH = 95 : 5) — catechin® o) &35
oo} f7180 Sgeo 2Ask] P}

Substrate

Novo DenilLite IIS
Aspergillus oryzae)
ZA|% ¢ 3 g/15 mL 0.1 M acetate buffer(pH 5.0)
— bufferol] &3] A] ¢Fo} sonication & YAE
sfo] 5L 8%

- ;30 mL(¥H-E& iyl 713 ¥ 0.5%)
;BB Oy @E 7155(1.5%)

120 LAMU/g from

Enzyme

)

fol 12
b ol

Mixture

A 871 F 0= AEA F9

Reaction % . 30T

=)
olo ofo

B) Analytical condition

HPLC YL 9100, Young Lin Co., Ltd.
Column Phenomenex C18(250 x 4.6 mm, 5 pm)
A; 1% acetic acid in DIW
Eluent ..
B; acetonitrile
0—40 min; A: B=92:8 =73 :27% (V/v),
40 > 50 min; A : B =72 :27 — 20 : 8%, 50
Gradient — 80 min; A : B = 20 : 80%, 80 — 90 min;
A:B=20:80—92:8% 90 — 95 min; A
:B=92:8
Flow rate 0.8 mL/min (injection volume; 20 pL)
Detection UV at 280 nm
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Figure 2. UV-visible scanning profile (A), and HPLC analysis of reaction mixture with laccase in (+)-catechin

aqueous solution (B, O).
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£ A2 E AES] 915t a4 vl 714 5 Table 2. Yield of precipitate produced from re-
T2 w2l ofH] 0.5%(w/v aqueous solution of DIW : action mixture with laccase in (+)-catechin aqueous
MeOH = 95 : 5)2 ARSI, BAZ 1.5%(wh, B0E 7|2, solution on reaction condition
pH 5.0) 7}t 3 30, 4037} 50°C A 24/\]2_]- v A|AH T & Enzyme reaction condition Yield (%)
2S5 & TAAZRE JAEY £8-& 30T lA 65.3%, 30 65.3
40T o4 70.1%=S EgoH, 50C 9 am B 2noAE Reaction 40 70.1
_ temp. (C)
58.7%2 7+2=3F5{THTable 2). 5 587
w3, S ANEI FEAT Y B FAAx 3.0 613
Eol i3t 250~450 nmol A UV-visible scanning #2723}
(Figure 3), B HF-S-2S0A] A5 AEE = 270 nm2) Reaction pH >0 630
(+)-catechin &< o] AAZo|ME Bt 310~ 70 68.7
430 nm2] 52 UV-visible FHA N2 F5 70| A 9.0 274
AEe RAFo] 71| G478 Q1= Edste] 0.5 334
FEEHT S BAFUTh B3 v 50 mE =& Enzyme 1.5 67.5
5 T ML 30T 9} 40T A SOCRT 2 Hjo 2 Ay o 30 70.1
AEE Yehgo] 83 4 30T 9] S48 2571 H4 5o 037
dS HeER I
0.2 92.5
Substrate 0.5 67.5
2) Hk3 pHoll| ME FA A4k F3F amount
(H-Catechins 7|22 HES pHel W2 F&A 49 Hx (%) Ho 213
2 el Ui 22 AEP] iste] Bk Mol 7] >0 149
d F55 93 oiv] 0.5%(w/v aqueous solution of DIW (+)-Catechin 64.7
: MeOH = 95 : 5)2 A, EAE 1.5%(w/v, THE 7] Subsirate Epicatechin 65.2
) A713E % 30C oA pHE 3.0, 5.0, 7.07} 9.0°.2 0] EGCG 61.1
24AZE HHEAFTE BEARES $8 § 5EAZRE AXES Removed-GA" 58.0

&2 pH 30914 61.3%, pH 5.09141 63.0%, pH 7.0°I141:= Y Removed-GA; removing gallic acid from green tea catechin
68.7%% 2 2o]|E HolA| &skoy &ZE(pH 9.0)lA= compounds by enzymatic treatment.
27.4%=E A 3] 7FASATHTable 2).

G, WS ANRE G S YABY FAAE  (H-catechin B IPF] FABIAL HIFHAA 310~
Eol i3k 250~450 nmo A UV-visible scanning 22 3} 430 nm?] 52 UV-visible GEoNA MZ-2 F5 dato] A
(Figure 4), 2& ¥Hg pHolA 5ol &5+ 270 nmo) AEE BoFo] 7]d e aAZ8 7|1k EFHE]

A) 30C B) 40T Q) 50T

I (+)-catechin with laccase at 40°C (+)-catechin with laccase at 50°C

(+)-catechin with laccase at 30°C

a —a0c g amme
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Figure 3. UV-visible scanning profile of reaction mixture with laccase in (+)-catechin aqueous solution on
reaction temperature.
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Figure 4. UV-visible scanning profile of reaction mixture with laccase in (+)-catechin aqueous solution on

reaction pH.
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Figure 5. UV-visible scanning profile of reaction mixture with laccase in (+)-catechin aqueous solution on

enzyme amount.
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Eol gk 250~450 nmoI| A UV-visible scanning 2323}
(Figure 6), & 71d H7tz7oA A5ddd AE=+= 270
nm| (+)-catechin F5 Fo] IAEANA = SHstA 2,
718 T B 0.2%2] 270 A= 310~430 nme] A2
& T o] AAE A kAL, 1.0%2} 3.0%M A= e
A3 ko), A2 2R FTIH0] IMHS BT
o] 714 F&ol gt Ba4v}F IA FFS S ¢ T U
3 o] Al Y 0.5% 13- 97}5601]*1 El
Al FAES e o] BAAEC 7|1sk=s EdSe]

I s BHoFo] 83 THA S 1EE o T&‘ﬂ
A oinl B4 H7PE 1.5% TSl A, 9t 0.5%9

A W7} el b BEAUL & % ATk

o

i

ol

5) 714 7l e FHA ALY B
=3} catechin® 350l TS polyphenol 31gHEo]
=] o] o]Eol S laccaseS] F3A FARESo] €
A dold 5 JEAE ERI38H7] 2130 epicatechin, EGCG
2} A =2} catechinfFoll A gallic acidE A AT A2 &4

acidE A A =32} catechin 4 H3-E3 EGCGY] 759l
= A=Y F&o] LTS Uitk Table 2).

:LE-]L} H]—.Q.Oﬂ-g_- OJ/K]ELE"‘S‘]— }\]-E—Oﬂ_ﬂl. 7'(]7(4 ‘:'9/] %éﬁ
ZEof gk 250~450 nmo Al UV-visible scanning 42 37}
(Figure 7), (+)-catechin®} epicatechin 7]&2] Z9-ol= 45
Hol] AEE = 270 nm2] (+)-catechin & o] %
A= S stHA 310~430 nme] W2 UV-visible G H ol 4]
N2 FF age] APEE BoFo] 714 G458

A Eo

Z1%lske EdHge] FEH S-S BRAF]lnh ey
EGCGS} &4 A¥-E(removed-GA; =3} catechinfr &}3H&-
Ha A2 R gallic acid A71)2] A-5-oll= Wb e F

THHEE oF ¥ ohye), AEE FTFHo] A A
A 31, 310~410 nme] UV-visible 9= #9] W-s 4%
A FARSE HE S B RS AEHP oY, A=
4 £ = O 7 EFEEESE OE AEE U
© ZH EGCGS GA-AA EA AEES Table 1B EA4=%
A9 w2l HPLCZ &It

d

ut

o] Z18 AR 2AE

-0
=9 FE2

catechin®} epicatechin 7] o] F-AFSH

A) Substrate 0.2%

71- 2 o]8-3} laccase?] 7|
HEo|d & HESIYLE E4NS T2 & 52
714l we} F Aol g HolX|= %S

Axize A
14—7 (+)_
o1}, gallic

=89 17
TE=

B) Substrate 0.5%

T A3} EGCG(Figure 8A, B)¢} &4 Z3H-E(removed-GA,
Figure 8C, D) 504 M Eo) BEX3l= ALE Ho|s

ZA 743 peak”} catechin T

ST X

= epicatechin TFEZ 3} 1)

wate] A B WEEe] AolE o] HEHA Wg

oz FUA AHol AX Be o &

C) Substrate 1.0%

FAE o], T A

D) Substrate 3.0%

amount of substrate (0.2%)
35 —sup
3 —ppt

230 270 200 310 330 350 370 390 410 430 430

Amount of substrate (0.5%)
5 —up

—ppt

amount of substrate (1.0%)
5 —sup

—Ppt

amount of substrate 3.0%)
s —up

—ppt

250 270 200 310 330 350 370 390 410 430 430

250 270 290 310 330 350 370 3%0 410 430 450

250 270 280 310 330 350 370 390 410 430 450

Figure 6. UV-visible scanning profile of reaction mixture with laccase in (+)-catechin aqueous solution on

substrate amount.
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various substrates.
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Figure 9. Radical scavenging activity of precipitate from reaction mixture with laccase in (+)-catechin aqueous

solution.
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