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The Analysis of the Physiologic Activities of the Jeju Teas according to
the Fermentational Degree

Shin Young Park* and Sun Joo Lee'
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Abstract - In this present study, we investigated the anti-oxidant activity, the inhibition ability of lipid peroxidation, and the
protective effect of cow pulmonary epithelium (CPAE) cells under oxidative stress using green tea and 3 types of fermented
teas of Jeju Island. To compare the physiological activity of non-fermented and 3 types of fermented teas, the fermented
time was controlled with 0 hr. (non fermented tea, G), 12 hrs. (20% fermented tea, F20), 17 hrs. (50% fermented tea, F50)
and 24 hrs. (80% fermented tea, F80), respectively. Scavenging ability on DPPH radicals of 80 pg/mL concentration of F20
was similar to that of 50 uM epigallocatechin gallate (EGCG) but it was stronger than those of G, F50 and F80. All extracts
tested inhibited LDL oxidation but G and F20 inhibited LDL oxidation 25~30% more than F50 and F80 at 40 pug/mL
concentration which was similar to that of 50 uM EGCG. We observed that the CPAE cells treated with the tea extracts had
a significant increase in cell viability, especially the cells under oxidative stress with 1 mM H»O» as compared with the
control group (no treatment with tea extracts). These findings suggested that all tea extracts containing fermented tea had a
protective effect on oxidative stressed CPAE cells through their free radical scavenging activity. It can be concluded that
F20 extracted from 20% fermented tea has the most significant antioxidative effects that inhibit lipid peroxidation and

protect the CPAE cells under oxidative stress.

Key words - Green tea, Fermented tea, Antioxidant activity, LDL oxidation, Cell viability
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£=2}9] polyphenolF+ catechin® 2 Y& A flavonolHF
(Kuriyama et al,, 2006; Park et al, 1997; Park et
al., 1998) & o]=9] A& 7]l thet W2 A7} o]
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njAEo] Fhofdh= WAzl oy il At¢le] EAsh= A4
ot WS olgRnE HAYRAR el Wi
oA 7HEIZIF7F teaflavinfF = Wolst SLgA Al
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Qlth(Ishikawa et al., 1997; Jankun et al., 1997; Visioli
et al., 2000), Aof TRt A9 o] Hxjol

Aoz AxIE th=A| o daxte] wet Aers &
/39] Wstol gt At Ui Atol] HRkEe] §lof o9
W e BerAel Aol Wasky Az A
Ae] Fulg Agoke 1 F0T R47h Azl
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DPPH %S o83 Alstay &

BaraAel 7 ) WA 2 355l LA
FAEtaE 2] Y8l fe|ett|Z(free radical) |
AeFel 1,1-Diphenyl—2-picrylhydrazyl(DPPH, Sigma,
St Luios, MO, USA))E ¢|-835}¢] free radical scavenging
a5 =434t DPPH &4 Singh and Rajini
(2000)°] i e} Saleledet, chaeh wEe 54, o
Az} 2540, 80, 120, 160, 200 pg/mL ) 900 uLef A]
=25 A7IekA] 9 tl2wte] F3 =7t 517 nmoflA] oF 1.0
o] FEE 55 A3 DPPH €9 300 pLE %7}k
=35t 5 37Co)|A] 30871 whSslglt). o] Y Sn|nE
93] EGCG(epigallocatechin gallate)& AM&-3l%.0H
517 nmoJ A EYr=E =A5lo] DPPH radical 2 AEALS
ofefe} o] Autstaict.

DPPH radical scavenging activity(%) = (1-A/B) x 100
A AR W AY BT, B AR BA AlY SR

LDLY| A3A] 7%
s %)

Human low density lipoprotein(LDL)-2

Z7%)(copper—mediated LDL

Sigma AHSt
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Luios, MO, USA)of|A] F+¢J3}%lo™ LDL -§9of ZAjst
= EDTA + Econo—Pac 10G desalting column(Bio—
Rad, Richmond, CA, USA)ES 28 B3} A|7|1L, =3}A|7]
T PBSE A2 AAAA ARSI S &
== Bradford reagent(Bio—Rad, Richmond, CA, USA)
£ A}g3to] 243 & 325291 bovine serum albumin
< o]&sto] FEE AAlSHTE LDL oxidation ¥hg-2,
50 ug/mL of LDLI} PBSof| =21 5 uM CuS04(ZF Hxu
© 1.25 mL)of| =2 Haat FEES 71 499 7tet
A L BHg NEES 37CollA] 24 hours 52t ¥HE-AI]
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cow pulmonary epithelium(CPAE) cell S 10% fetal
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4: AE R0 248 S0l HTE 6 el
HHESlo] AL AVE mean * standard error2 7| =3}
Attt dojZl dataE-L Student’s t—testE A&l $-9
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F&82| DPPH & 4£AAIKScavenging ability
on DPPH radicals)

B R AR 2AHG) e WA Fwo| weh Rk 3%
o] WFF2H20% HHEA}: F20, 50% HHEA}: F50, 80% HHE
2} F80)9] &% === ge|slo] DPPH radical A|AR
& SHoI0tHFig. 1), wAE 233 HE SR UA
Ao A 559 FE IRl et &40 AlA R
& 5439] Z71= St 53] F209] %% 80 ng/mL =&
=& A7FH3lE o DPPH £A&°] 90%% dol 7H H
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Fig. 1. Dose-dependent effect of green tea and 3 types of
fermentated teas on DPPH radical scavenging activity.
where: G: green tea, F20: 20% fermentation, F50: 50%
fermentation, F80: 80% fermentation.
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Fig. 2 The effect of 80 pg/mL green tea, 3 types of
fermentated teas and 50 uM/mL EGCG on DPPH radical
scavenging activity. The results are presented as the means
+SE. **p<0.01; significantly different from the control (no

treatment).

20% Ta x| A 71AF free radical A& =4 YUE}
80 pg/mLe| F&E FEE o&sto] dnteEde g
2] &R 71715320 EGCG(epigallocatechin gallate)
&} v e H(Fig. 2). F209] A< 50 uM 5= EGCG
A2 A3}t YER free radical £74&7} A9 FYUSH £
S48 B0} F503) F09] A SHo] ZraElsich

Ak 2e] W Ao vk Aoy 71l Bat d

TLefu F503 F807tolli= Aol & HolA| ghol Ha o] A
P A S SN 2 U O ot al
(2004) = 50~55% HAAQ] F=9 % } ]—l=7\}0ﬂ H]
o Aurd oz Lo &FAE)S
5 FHatskeby ol woﬁiﬁ}_ﬂ _1—_’3}9& L]- Gardner et
a1 (G007) T SIS T 24l 120l
6% A SHAl AlRFES] B4 Hsielo] 2 27k
AL 3helct ol#gt ﬁJ’]'L Atol] Z3HE theaflvino] &2t
o] 7HE|Z 3} HEol 4 f’é/&ﬂ% 28515171 Wl
o7 =210 Fagt Y@ EAS] 77 Wastke 2t
Ao A theaflavin 2 H3}E|o] Wra o] Q35 Azjg
AEZZ 2-gstch(Harvey et al., 2008).

mﬂ
ox.
o
319
_&
rrE
o
N
k

m

_[

LDL2] A3} A| 7% &*(copper—mediated LDL
A8l £3)

A7 @ 7504 @ % LDLe] Alsi} e
Sol L} FAEW AT Z 203 4L rky Huwn
316] LDLE] Absto] Ao digh Fa/do] ~% 555]3’— ATt
(Ohmori et al,, 2005; Visioli et al,, 2000), & o
DL AFSHE olZsltha B 119 0 1 (Lee, 2011) =3
berry fFolA &5o] f4sitfal B E G ch(Feldman,
2001; Heinonen et al,, 1998; Park, 2008), &=x}= t)3E
x4% ]—}\]-E]_‘:’Z1§ ol—gq;q oJom g _1,‘_;(]_ ol HLQ 145
2 welgh WA Ae] LDL Ak olA-S Stopu7] 9]
8 22BESL Arbolel LDL 43 A5 Akt
(Table 1), LDL——] A]—g} Ar = x] AR J_]./\]@]. _L].)H oﬂ /\1 /\(])J/H
%)= malondialdehyde(MDA) 9] %S 1140}0:] Brlsta
o =4 % H F6 NS B3R B/
MDAS] Aol ol A olAet 1E 3701 L0L 41
5 olAl5e] BES el & ARolA 54 9 uE

2 22529 A WA g %E*% A7t A2+
2 DAS| 4L ol4st
1—‘:— Ao oju] &zl EAQl EGCGE positive control

stol #E8& Wit Helel vmstsc

Table 12] ZAFjo]A] 225-2 A5 7154 & negative
control 2] 7-¢- A/4J%E MDA o] 25 uMo] ¢l o =2t |l
W Eal 225 HUKE 49 nE AAE MDA oFo)
negative controloﬂ BE)] FA5] B =2 Hol vjdla
4 22850 mE 249 IS AN
L AS & % Y, 40 ng/mLe] £2E A2 Aol G

negative controlo|gal

A 9 i
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Table 1. Effects of green tea and 3 types of fermentated tea extracts on Cu” -induced LDL oxidation. The values are mean

+ SD (n=3)
MDA (M)
Extracts (-) control' (+) control' F20 F50 F80
(ug) (-extracts) (+EGCG)
40 25 £ 0.0 41+ 0.0 57 £ 02 58+ 0.9 74 + 0.0 7.0 £ 0.4
80 - 42 £ 0.1 43 £ 0.1 51 +£03 55+ 0.0

1(-) control and (+) control mean negative and positive control.

Cell Viability, %
200

160

120

80

40

(@ EGCG G F20 F50 F80

Fig. 3 The effect of 80 ug/mL green tea, 3 types of
fermentated teas and 50 pM/mL EGCG on the viability of
CPAE cells. The results are presented as the means + SE.
**p<0.01; significantly different from the control (no treatment).

9} F20] 7% TH el ol U] MDAS] AL ] o}
AN AL}, =2 80 ug/mLE 2 Z7}5te] A7skad
S AL 40 pg/mLo] HI8H 25~30% HE © ALE7L oA
%|o] positive control¢l 50 uM/mL EGCG A ] A&} #
9] HAst &2 a5 Bt Kurihara et al (2003)
of th2H 90T o] AR Eof 158 A= -2l vhdaxt
ol -EXE H71et Agof| Al =3t free radical &7%
23} 317 LDL Hibsh oA avprt o3k S8kt
a2 Ao Aol =ate} 20% Ha) hiE
Aol 3ol vlah oS Foluk T o4 HokE

oItk AL o 4 9lglth

ASIAE G X(oxidative stress) HAls A

H R 29l =xpo} 3744 F7-0] WAl &= et
Al 2< }-*}o}“‘ﬁ} Hjj e F¥fjul A3 CPAE Hijo)
oHol| 7} 2282 40 ug/mL FEE X 2]3te] 247k vloF
3t & 0|59 n|EZE=2|0} dehydrogenase©] &gt MTT

Cell Viability, %
200

160

120

80

40

H202 G+H202 F20+H201 F80+H102

Fig. 4. Protective effect of CPAE cells with extracts of
green tea and fermentated teas from oxidative stress. The
results are presented as the means + SE. “p<0.0 1; significantly
different from the control (no treatment).
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T UAtHFig. 4). ZAkof| 23 7HE19] 4ls} 7]5
e AT ofu] o) A ol olFold Fou W
2He] Fagh ey S491 theaflavino] gt d++=
oF4 wlelat Aefoltt, Mol $ FEES o4 i
vitro A4 FEE0] 7FE3l free radical &2AH5H
= Holm HL-60 AZFF o]-&3t Ay ofA Al U free
radical /o] LA A EHrh= Aukso] HiEir ¢l
thLin et al, 2000; Luczaj and Skrzydlewska, 2005;
Nanjo et al., 1999). Lin et a/ (2000)9] w2 $X}9]
Ae12/d=2 2 theaflavin Z2]of 25k Z/dika B4 o

A= w3 free radical AAATbe] w2 Ao| ohzt

=]

A HAG L BN ASIAEY A Aol A Alxghy
o] FAE 4 U HiL BIGIek 2ol T 7MY T8
3t 3714 £579] theaflavin(theaflavin, TF1; theaflavin
—3—gallate, TF2; theaflavin—3—38'—digallate, TF3)}
H:0,5 HPF-1 Aof| A2j3t A9 Aol A TF1Z} TF3
7} AR E | 2o gt Al2O] 3} 75 9 Al BT
gito] Tojel= Txfo] 2931 theaflavinYS 5 H31
th(Ziyin et al, 2008).

Ao 2 uEAel S B8 AL S oRet Al
o, A g ko] 2 A9+ A7ke Aol £
o2 dEA o Hade Ha oA ke 4E
o ARRAIA Eof 917} ofstAY F& Al Y A Fo =
ohE S glo] mhd o ok A A qlok & A Ay}
© AFAE FaRAE =20k fARE ARede ol
20% A 75 At Hot o 94t ke 2 Ay}
AL oAl se Holug grog Hut AA A A7t A

e T8 NEE 5 la= AASHAL U

pas)

B7ksHs DPPH 27%50] 7H 429 Zle @ vehyiet,
20% a2 80 pg/mL A Al 50 UM FE2] EGCG A]
2|9} A 9] SASE free radical 2748S Bt Hxot 3

Al 2k Ha Aol wE ARy 7)el Byt A

o\

o] WhEAl W& LDL Atk Ao 9=k 2] W3}
Al A5 o 53] AEEsl 40 pg/mL A Al
of &=atet 20% WEALS] A9 thE Al Hls] 25~
30% A= t] LDLY Atg7t A Elo] 50 uM/mL EGCG
A Aot A2l FUS 422 AW A gIkE W
%At CPAE Ajazof =2} ¥ 3579 Haz F552 A
23t Aol M FE2ES ATsA G2 Ao ulg|
AzEgo] 40~60% Skttt £3] Aol 1 mM IH4t
SfpaE At ABIAEHAS FUe AdoA KA}
9 raal 2520 A27h AEe ARBIAEF Ao gt
B3aIks Yeifs 2 & 4 3ol ol Aats2
=2 E HaA}L F2E0] A Y free radicalS A|ATS
BN ABIAEF A0 gigh AE B FIe| Fasdt 7]
9] shUE 283t A7} 20% LEA} o2 E Aol H]
3 5t A 5S UERdths AE HolFgl

AL AL

e

2
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