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Changes in Antioxidant Activity of Duck Egg after
Pressurized Soaking in Green Tea Extract
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Abstract

This study was carried out to investigate changes in epigallocatechin gallate (EGCG) contents and antioxidant
activity of duck egg after pressurized soaking in green tea extract. The duck eggs were soaked in different
concentrations of green tea extract (10~30%) and subjected to pressures of 0.1~5.0 MPa for 30 min at ambient
temperature in a lab model high-pressure rig. After pressured treatment at 5.0 MPa in 30% green tea extract,
EGCG content of duck egg white (20 mg/100 g) markedly increased compared to that of untreated sample (0.17
mg/100 g). Moreover, the antioxidant, hepato-protective, and cellular antioxidant activities of duck egg white
after pressured treatment at 5 MPa in 30% green tea extract were all higher than those of untreated sample.
Our results could have a direct impact on duck egg consumption by increasing consumer awareness of the health

benefits of duck eggs.
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7} 10~30%7F HES 25452 A4 AT 3 10,
20, 30% F=Hl Q¢S JAAA 22t 1 MPa#t 5 MPa
ZAA 308 T ALoA 7143 (high pressure
reactor system, ILSHIN AUTOCLAVE, Daejeon, Korea)
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Catechin &2F =&

=3} —%%%9] A FEAQ catechin®] IFARE 23}
71 93 71 & e8)Y G E Felske] 1 catechin 243
oI AF HPLC(MD—ZOIO, JASCO Corporation, Tokyo, Japan)
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ABTS EIC|1ZE

ksl E o] =42 ABTS cation decolorization assay
H Oﬂ o3| A3y 0]'93\1:}(15) ABTS 74 mM3} potassium

persulphate 2.6 mME &5 &< 4o WX sle] ABTS
g s 4N & 01 £HS 734 nmAll A FHZE kol
( =36x10' M 'em )& o] &3}
=5 H ABTS &z €9 1 mLo
LY FEH 50 uLE 718k FF=e] WakE 433 90
B %o 248940 FFEZZA 1.5 mM Trolox"E ] -&

Table 1. Analytical condition of HPLC for the determination
of catechins in green tea extracts and duck egg white

Pump PU-2089, JASCO Corporation, Tokyo, Japan

Detector UV-Vis wavelength detector (MD-2010,
JASCO Corporation), 280 nm

Column Eclipse XDB-C18 (4.6x150 mm)

Mobile 0.1% phosphoric acid and 10026 methanol

phase (gradient system)
Flow rate 1.0 mL/min

2ol 7it IAY eede] FAs &4 W 1329

st FFEFHE A4S & Al89 ABTS &tz Al AS

TEAC 322 323kt TEAC(mg Trolox®/100 g egg
white)= Trolox® equivalents antioxidant capacity2] ko]
ZH g FatstE e TEE A Trolox st vl sl

atelzdo| =3
LYY FE2E FYHL ¥ E FEFF 250 ploll 200

mM sodium phosphate buffer(pH 6.6) 250 uL, 196 potas-
sium ferricyanide[KgFe(CN)e] 250 uLE 42t %3l 50
°Coll Al 204 &<t BF&A1Z ¥ 10% trichloroacetic acid
(CClsCOOH, w/v)& 7}01'93\51’. 9 EF 500 ploll S/
500 pL, 0.1% ferric chloride(FeCls - 6H.0) 100 L& 2+2+
7He 3 wE-H 3uf FA4ste] FHE g 700 nmolA]
=4 3FATHI6).

SA Qe FEEO| MESY

Ao AFR-3F A EF = human hepatomaZ2-E @
HepG2 A2 2 gt AH FstA T A EALAE(KCTC)
ZHE B dlol AME-s1 T FBS(10%)<9) 34 Al (penicil -
lin 100 units/mL, streptomycin 50 pg/mL)S X33}
DMEMH| A S wjgA oz o] 37°C, 5% CO; Z7A
T-flaskE o] &3t wjFstg e oF 80% confluent F RS
o trypsin-EDTA &g 2|3} T-flaskZHE HMEE
223t AMg3EA T #3213 HepG2 hepatoma cellS 2
x 10" cells/well?] =2 96-well plated] 33 5 v} %]
oA 24Xt A A7) FA] Y FEES A7 124]
r Agste] MTT ol 93] A8 E4L Pristgot
7).

FE=F9 ME ES 51 £X

HepG2 M EZE 2x10" cells/well?] =2 96-well plate
of BF& F migTIolA 24X FABSAHT FEES
238 ~Ed 2E(tert-butyl hydroperoxide, TBHP, 1
mM) FE3}7] 12707 Holl 3= Z ZF wellell 7Fste] AlE
of &4 dEo] FFHES Atk AIEE =<1 &1 A
Y &S H7bet dx2T 2 ARSI e MTT assay s
o] &3t 4hslA ~E# A tig A5e] AE B A9E
S A THIT).

FES9| M= eMAMAE MY Ko ot

A E W A4S (reactive oxygen species, ROS)2] A
438 2’ 7'-dichlorlfluorescein-diacetate(DCFH-DA) &%
probeE Ag3te] =43 rH(18). HepG2 cellg 5x10°
cells/well?] F%2 96-well platecl] 53 5 uj k7)ol A
2477 kRSN T A ] A5 E FEHEE 7} welldl] 7t
ate] 12412 Wi A1 ¥ B3 probet TBHP 1 mM< 7}t
o AZW ROSE AAEAIIHA FFFEE 143F o] F o
=238} tHEx=485 nm, Em=530 nm).
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9.1(SAS Institute, Cary, NC, USA) softwareE ©|-& 3}
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Fig. 1. Chromatogram of catechin standards and the extract
of duck egg white (A) and changes in epigallocatechin gallate
(EGCG) contents of duck egg after pressurized soaking in
green tea extract (B). Duck eggs were soaked in a different
concentration of green tea extracts (10~30%) and subjected to
pressures of 0.1~5 MPa for 30 min at ambient temperature in
a lab model high-pressure reactor. Data expressed as means =+
SD. Means within the same pressure sharing the same letter are
not significantly different (p<0.05).
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& =4 221¢e] EGCG &% Wsh= Fig. 1B)3 2o =3¢
L2 EGCG &&2 FA RS w5 B b=l wet
F7Vete Ao g YERTh 53] 30% HA AEF 5 MPad
A 7 & A 289 EGCG 320 mg/100 g
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Fig. 2. Changes in ABTS radical scavenging activity (A) and
reducing power (B) of duck egg after pressurized soaking
in green tea extract. Duck eggs were soaked in a different con—
centration of green tea extracts (10~30%) and subjected to pres—
sures of 0.1 ~5 MPa for 30 min at ambient temperature in a lab
model high-pressure reactor. Data expressed as means=+SD.
Means within the same pressure sharing the same letter are not
significantly different (p<0.05).
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Fig. 3. Cytotoxicity (A), protective effect (B), and intra-
cellular antioxidant activity (C) of duck egg after pressurized
soaking in green tea extract. Duck eggs were soaked in a differ-
ent concentration of green tea extracts (10~30%) and subjected
to pressures of 0.1~5 MPa for 30 min at ambient temperature
in a lab model high-pressure reactor. Data expressed as means
+SD. Means within the same pressure sharing the same letter
are not significantly different (p<0.05). Asterisk indicate a sig—
nificant difference at the p<0.05 level compared with TBHP alone.
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