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The “Oxygen Paradox” is that higher eukaryotic aerobic organisms cannot exist without
oxygen, yet oxygen is inherently dangerous to their existence. Moreover, reactive oxygen
species (05, H20,,-OH) and peroxynitrite (ONOQO™) are proposed as agents attacking
fatty acids in cells, tissues, or organism, giving rise to an oxidative damage of
biologically important molecules. Especially, ONOO™ formed from superoxide (Os) and
nitric oxide (NO) acts as a strong cytotoxicant giving carcinogenisis, cell death and low
density lipoprotein oxidation. In the present study, 21 kinds of teas including cereal teas
(job's tears tea, roasted barley tea, roasted indian corn tea, scorched rice tea), fruit
teas (boxthorn tea, chinese quince tea, citron tea, dried persimmon tea, jujube tea,
kydlmylingja tea, sansuyoo tea), leaf teas (black tea, duch’ung tea, green tea, oolong
tea, persimmon leaf tea) and root teas (arrowroot tea, chicory tea, ginger tea, ginseng
tea, solomon's seal tea) were screened for the scavenging activities against peroxynitrite
formation by SIN-1 and peroxynitrite itself. Green tea showed the strongest peroxynitrite
scavenging activity. Moreover, 21 kinds of teas including cereal teas, fruit teas, leaf teas
and root teas were screened for the scavenging effects against total free radical
formation by using DCFDA assay. Among the several teas, green tea showed the
strongest scavenging activity respectively. These results suggest that green tea might
show cytoprotective action through antioxidant and peroxynitrite scavenging activity.
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2',7'-Dichlorodihydrofluorescein  diacetate (DCFDA)
assay'”: 99.9%2| o Ek2oi| 23f3 12.5 mM DCFDA
ol 3x &0l Edst 600 U/ml esteraseE -20°C
ol stock solution2Z MNZEsIEomM, AHAl 10 pM
DCFDA2t 6 U/ml esteraseE Z§5tof =H &
2' 7'-dichlorodihydrofluorescein (DCFH)2% & 22°C
oAl 2027 i S = AL T7HX| L0|M HEZE
2stict.

DCFDA assay= M40l M=ZM MAMIF post-
itochondriadilA{e| M Aol CHE probeE2M ARSECH

7

Ol= X|8M2| DCFDA7} esterase == M3 712
€ ot dH|@AHOl DCFHE HotMEstsn,
DCFHE M aof osl Msteof ZE @ES LiE
W= 2',7'-dichlirofluorescein  (DCF)o|l =HZ2Z,
excitation wavelength 485 nm %  emission

wavelength 530 nmollA  Fluorescence Microplate

reader (FL 500, Bio-Tex instruments)2 S& 3% Ct.

4) Peroxynitrite (ONOQ™) &7 2

Crow'™e| ghof ofsto} BE Alst 22 37°Cof
M 1.5 ml 100 uM diethylen—
etriaminepentaacetic acid (DTPA)E &/3H 100 mM
phosphate buffer (pH 7.4) Bt E8tE29| MA 22
1 mi2 stod 127 vj st = vtg =otEo] 229
A2 2 100 uM 2',7'-dichlorodihydrofluorescein

(DCFDA)2F 200 pM  3-morpholino—

Sydnonimine (SIN-1) EE= 5 pM peroxynitriteS &7t
5t& 7 HE &8 E

glass cuvetteol

diacetate

2 UV/visible spectrophotometer
(Pharmacia Biotech., Cambridge, England)E& 0|2
5101 500 nmollA &5k

27} shakingst &
B 3}E excitation wavelength 485 nm &
wavelength 530  nmollA 6027t

Fluorescence Microplate reader (FL 500, Bio-Tex

emission

instruments)2 =X 3519 C}h.
6) SA=A
==z 2
MeantSDX|2 XEA|s}
ANOVA (analysis of variance)& +3t & Duncan's

multiple testE 0|&35t0] 2t F2
A5t
247l 9l &

= = =

MEXte| peroxynitrite (ONOO™) M 7%t
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ONOO & =Fst= WH2 ONOO™of 2si M=
CHHE A tyrosine X729
UV-visible spectroscopy, GC-GC Mass spectro—
HPLC analysis %
nitrotyrosineo| polyclonal E= mono-
clonal antibodyE 0|&%F & So| 120, o gl
T ogddey, setaray 2YAEH 30| 0|8E

EPS)

scopy, amino acid analysis,

Eo|X™9l

22 ;OOE%Q%
2o HEE FEE2 20 w/mliz MAZlst Zis
Table 10A 2= die} ZHo| =7 (SIN-1) 100.7%0l
thal SR 106.7%, TF71XHAF 97.2%, CQlAHt
95.9%, MTFX 82.4%, 2RI 81.2%, ZUX}
81.1%, XH2ZIXt 77.3%, S8R 74.9%, MUA}
64.7%, TR 64.4%, FEX

66.1%, AR
58.0%, 8T 57.4%, &Al 55.6%, 22|X} 54.3%,
S=2lR 53.5%, FAL 38.8%, 2R 36.1%, &
At 24.8%, PER 14.3%, =% 2.0%2 ©22 =it
7t ONOO™ 842 7td 37 Mallstict. ol 2152
HMSAE ol8Hc MEEZ EF6IUS O GAHR(E

ZHE)T 32.8%2 SAF(RA) 71.8%, UAF(RF
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Table 1. Effects of Korean traditional teas on perox-
ynitrite formation by 3—-morpholinosydnonimine
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Table 2. Effects of Korean traditional teas on authentic
peroxynitrite

Kinds of tea (20 ug/ml) % of control

Kinds of tea (20 ug/ml) % of control

Control 100.7+10.3% Control 100.7+10.3%
Cereals Cereals
Job's tears tea (8% 57.4%5.0' Job's tears tea (8% 84.3+4.7°
Roasted Barley tea (22|%}) 54.342.3" Roasted Barley tea (22l%}) 67.6+1.3
Roasted Indian corn tea (%) 100.7+0.3% Roasted Indian comn tea (24%) 68.7+3.3°
Scorched rice tea (884 74.942.1% Scorched rice tea (554t 66.6+5.3"
Average of cereal teas 71.84£21.28 Average of cereal teas 71.848.4°
Fruits Fruits
Boxthorn tea (T7|Xkx}) 97.2+£4.7% Boxthorn tea (F7|Xtxt) 81.4+1.9°
Chinese quince tea (Z.ZHxf) 81.249.9° Chinese quince tea (22} 82.8+6.0™
Citron tea (§&kAH 64.4+7.8% Citron tea (SXH&H) 83.0+2.4%
Dried persimmon tea (ZZx}) 81.1+4.5° Dried persimmon tea (ZZxf) 81.6+3.8°
Jujube tea (cHZFx}) 38.8+5.1%" Jujube tea (chZFx}) 76.2+1.9%
Kydl Mylng Ja tea (Z%®Xix}) 36.1+3.2" Kydl Mylng Ja tea (ZEX}xt) 94.3+7.9°
San Su Yoo tea (AH=SH) 82.444.0% San Su Yoo tea (AH=RAH 71.6+1.1%
Average of fruit teas 68.7+23.4° Average of fruit teas 81.6+7.0°
Leaves _ Leaves
Black tea (Zxt) 24.8+3.1" Black tea (Zx}) 38.2£3.1"
Du Ch'ung tea ($&%1) 58.0£2.6° Du Ch'ung tea (£&%}) 80.740.5"
Green tea (=31 2.0+1.9 Green tea (=3 6.4+0.4’
Oolong tea (LExH) 14.310.9" Oolong tea (¥ZxtH) 13.2+1.7'
Persimmon leaf tea (Z+2!%H) 64.7+9.7% Persimmon leaf tea (Z+!%) 75.9+4.8%
Average of leaf teas 32.8427.4° Average of leaf teas 42 9434 .5°
Roots Roots
Arrowroot tea (34 55.6%3.5' Arrowroot tea (3 62.2+1.1°
Chicory tea (xl7{2| %) 77.3+7.4%¢ Chicory tea (xI72lxt) 67.9+1.6%
Ginger tea (M) 66.1+0.5° Ginger tea (MZ#) 7314119
Ginseng tea (1A} 95.9+1.6% Ginseng tea (214x}) 81.5+2.1%
Solomon's seal tea (S=Z2Ix) 53.5+2.8 Solomon's seal tea (=2l 75.942 5%
Average of root teas 69.7+17.5° Average of root teas 72.1+7.48

Values are meanzSD.

#Means and ~Caverage of each tea groups are
significatly different at the 0.05 level of significance as
determined by Duncan's multiple range test.

8) 68.7%, AT (RZFHE) 69.7%0l H|5§ ONOO™ &

4ol M =HA20], SXF, AT, ZAF Aolol=

FolXel xfolE= HEHX] 2FRAtHp<0.05). £t &
x

e ZolM BA, EA U SxE 1 HoiAgo| &
Ysigon, 5| SAHs ONOO™ HAS H 3| 3
sige ols =xle] ofl ME e MESO =28
ol xtgof ofaf SIN-10] ol MAIEE NOF OF 4
Mg 24417 ONOO o HAS Hajske Aoz Alz
1=

(2) Peroxynitrite (ONOO")oll CHst 2+ xte| &z}

Values are meantSD.

“Means and ~caverage of each tea groups are
significatly different at the 0.05 level of significance as
determined by Duncan's multiple range test.

ONOO™ Atflof chst AF Ml MAHELE Eolsty| ¢
sl 2t AlZe MELE FEES 20 ug/ mIZ MAMe/st
2= Table 20iM 2= Hiet Zo| tH=F 100%0f
CHoll ZYRLAt 94.3%, 85Xt 84.3%, TALAL 83.0%,
ZR} 82.8%, ZZAF 81.6%, AR 81.5%, *7|A
A 81.4%, F&X 80.7%, WEXt 76.2%, LA
75.9%, S22t 75.9%, MLAR 73.1%, MRt
71.6%, ilﬂalfcr 67.9%, HE|Xl 67.6%, S
66.6%, EHXt 62.2%, SFT5X 68.7%, X 38.2%,

SZEX 13.2%, S} 6.4%2 =22 X7} ONOO 2
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Table 3. Effect of Korean traditional teas on total free
radical formation

Kinds of tea (20 pg/ml) % of control

Control 100.0+1.7%8
Cereals »
Job's tears tea (8%AH 74.5+1.6"
Roasted Barley tea (22|xt 152.5+6.3°
Roasted Indian com tea (2+%%) 84.4+3.2%
Scorched rice tea (&5t 137.8+4.0°
Average of cereal teas 112.3+38.6"
Fruits
Boxthorn tea (T7IXx}) 99.6+3.4°
Chinese quince tea (2.2Hxf) 75.6+3.3"
Citron tea (FXFx}) 71.941.7
Dried persimmon tea (ZZtH) 88.914.1°
Jujube tea (chZEx}) 83.614.2°°
Kyol Myling Ja tea (ZZxtx}) 82.7+2.9%°
San Su Yoo tea (M4=F%t) 73.4%0.2"
Average of fruit teas 82.2+49.8°
Leaves
Black tea (£} 101.049.1¢
Du Ch'ung tea (F&xt) 103.5+4.3¢
Green tea (=) 49.7+1 5
Oolong tea (2=#H) 75.242.4%°
Persimmon leaf tea (29 %) 81.5+4 59"
Average of leaf teas 822421 .98
Roots _
Arrowroot tea (&%t 77.041.7°"
Chicory tea (x17{2I%f) 100.943.5°
Ginger tea (MZ3}) 79.5+3.0"
Ginseng tea (1AHx}) 98.5+2.3¢
Solomon's seal tea (S2alxh) 119.8+3.9°
Average of root teas 95.1+17.5"®

Values are meanSD.

**Means and ““Paverage of each tea groups are
significatly different at the 0.05 level of significance as
determined by Duncan's multiple range test.

NES gRsle R2=2 AREHD, o33 282 0

L =A8E F galloyl
= (-)-epicatechin  (EC),
(+)-catechin (C)oll H|a galloyl group2 &7t
OH groupel 7} %2 (-)-epicatechin 3-O-gallate
(ECG), (-)-gallocatechin 3-O-gallate (GCG), (-)-
epigallocatechin 3-O-gallate (EGCG) Sofl 2fal A5}
Xl £3| GCG, EGCG= Z=HEH ONOO™ 27H ¢l
penicillamine@} B W5t0] 2k 3u) HE AT AHEE
= LIEHf AL

2) B WSA L 2 mARMES] BN A

(1) A R0 w2 & YN MMofl thst A
3 500 pg/mlZ Mz
= diet Zo| th=F 100%0
thelf 22|t 152.5%, =&x 137.8%, S=ZalAt
119.8%, F&Xt 103.5%, EA 101.0%, X|HZIA}
100.9%, T7IXFR} 99.6%, ClAtx} 98.5%, RZAf
88.9%, 24%xt 84.4%, HEX 83.6%, HYXIx}
82.7%, AR} 81.5%, MLR 79.5%, & 77.0%,
BIXt 75.6%, SBAF 75.2%, EFAt 74.5%, MR
At 73.4%, FARE 71.9%, =4 49.7%2 =92 =i}
7t & MM MEE JHE 3A Mslfstict
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3t RIS A E2 antioxidant biofactor (AOB)&
Os, -OH, DPPH radical 2HZtge ZES Zo} in
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Fig. 1. Dose-response curve of crude green tea methanol
extract on total free radical scavenging activity

Ba|xt, S25x, S8t §9 JAHR, HoiE o/ 38
TI|RIRE, RDERE, RARRE, RZAL, CHFRE, ZHARRE
MERA SO nxHR, Y2 0|88t X, &AL, =
A, SEX, UAX SO FAF & H2E 0| SF &
&b, XF2IAE, MZRE QIMAE, SZRIA S ZAE
£ EES 21389 o= MSktol thsh SIN-1of 2|t
ONOO™ 84, ONOO™ AtA 9| MHZg & & &M
off CHst MAZEE screeningdt 22t FAHF, ZHALE,
AF, SRR BOM X, 8 S5 S0 xRt
ZEHst HHREE HEUSn, S35
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