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Abstract

Using green tea(GT), oolong tea(OT), black tea(BT) and green tea bag(GTB) out of tea products in market, this study
quantified polyphenol and catechins as anti-oxidant substances and analyzed their respective anti-oxidant capacities. As a resuilt,
more epigallocathechin(EGC) was found in GT and GTB as well as caffein(CAF) in GT and BT. GT contained more
epigallocathechin gallate(EGCG) than other tea types. Both FRAP and ORAC, as two methods of analyzing anti-oxidant
capacities, showed that GTB had highest anti-oxidant capacities, while OT had lowest of all. By brand, it was found that all the 3
brands of GT had similarly high anti-oxidant capacities, but there were differences in the anti-oxidant activities of GTB and BT
depending on brand. Out of catechin components, it was found that epicatechin(EC), epicathechin gallate(ECG) and EGCG were
major components affecting anti-oxidant capacities.
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thearubigins® FgtE|o] 2o} $-52H= catechins©]
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2ol FRAEOZ = epigallocathechin(EGC), catechin, Ao AHEE 1259 &4 (Green Teal(GT)
epicatechin(EC), epigallocathechin gallate(EGCG), Green Tea Bag(GTB) 3<%, Black Tea(BT) %,
epicathechin gallate (ECG) 5% 5&7F7F Qlom o] Oolong Tea(OT) 3%)+= A5 A& ol i<l
APSFARE- oA H ofu el WrE A o] whE x}o] vk A gk T Aol A e sk eich 95T 554 100 mlofl A& 2g&
71xfolo = 2 S ZrH(Choi&Choi 2003). ]%ii}fd gol(2%, w/v) 357t % % filter paper(TOYO,
=29 catechins & &o] 7} @wom Hg No.2)2 oji}sto] HA] W2 & 0.45um syringe filter
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2. Polyphenol M2k
Folin—Ciocalteu reagent”} 5% polyphenol 3}
ol osf fHlElo] EZejHdl Mo HAsk= A
2 E4519 e, 2 =& 0.1 mlo) Folin—Ciocalteu
reagent 50 WS FH7} & 487F 9EgA17]aL o] §Ho
20% Na,COs8H 1.5 mlE 7kt & 23 CoflA 27 vt
g/\];dr/]. H}_O_ongq S 7FS 760 nmoﬂfﬂ =25} 1
#ZFEAE = gallic acid(Sigma Chemical Co., USA)
& Ag-3Ftt(Dewanto & Xianzhong 2002).

3. Catechin®g Hz

Catechini#9] A% HPLC(high performance
liquid chromatography)& °l&ste] =4 siqlch AHE:
gk HPLCY] #4 %712 (Table 1)1} &},

<Table 1> The specification and operation condition of the HPLC
apparatus used for the analysis of catechin contents

Ttems Conditions
Instrument Waters 2690 separation module
Detector Waters 996 PDA detector (273nm)
Column reverse-phase column

(Symmetry C18 4.6 X 250mm, 5¢m)
Mobile phase methanol, water, 0.3% chloroacetic acid
Flow rate 1ml / min

4. Sitsts £H
1) FRAPEA

FAtstE Aol o3| ferric 2,4,6—tripyridyl—-s—
triazine[Fe(II)-TPIZ]E ferrous 2,4,6—tripyridyl—
s—triazine[Fe(ID-TPIZ] E3tE= == o <3t
t}l 10% 314N 0.1 mlE test tubed] Y& & FRAP-reagent
(25 ml acetate buffer, 300 mmol/l, pH3.6+2.5 ml 10
mmol/l TPTZ in 40 mmol/l HCl +2.5 ml 20 mmol/l
FeCl3 - 6H20) 3 mlE H7Fstal 527k Whg A1 5 593
nmol4 FFEE S48 Troloxs EFHEE o
TE (trolox equivalent) uM=Z X &3} chH(Wicklund
2005).

2) ORAC #4

ORAC ¥-42- hydroxyl”7 |t peroxyl”| 2} ©o] &R A7k &
A81= radicalol] gl a4} B8 AAT)E 4= Q)= HiHo|th
(Joseph 2004). 10% 341} 0.1 mlll fluorescence working
solution< 0.1 ml H7Fekal AlmsE @A 7]o] @aleh
Fluorescence filter®] excitation wavelength+ 540 nm,
emission wavelength+ 565 nmZ Z43}3l 320 mM

AAPH(2 |2 —azobis (2—amidinopropane) dihydrochloride)
£ 2.5 ml @itt, uj} 5Eulc} fluorescence’ AFs- 0.2 7| S5
EE AAsI 35¢ycle(70 min) S45FCE Troloxs Ea&E
A2 510 TE M2 FH3IATHCao & 1993)

5 87 &4

ARl FAEAL SPSS FAEAZZ I (SPSS for
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polyphenol ¥ catechin ¥=¥ FRAP ¥ ORAC A
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<Figure 1> Polyphenol contents of teas
% GT; green tea, GTB; green tea bag, OT; oolong tea, BT; black tea
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<Table 2> Catechin contents of various tea products (F2M)
variety EGC CAT CAF EGCG EC ECG
GT 1 1832.17+ 4833V 67.04+2.04 1641.21 +44.40 838.55+117.46 351.53+ 8.22 150.25+32.12
GT 2 1657.45+ 26.38 62.28+1.00 1520.18 +25.60 654.65+ 92.12 323.16+ 2.18 114.45+25.50
GT 3 1674.29+ 44.47 34.27+1.06 1109.84 +26.15 515.33+ 82.19 275.62+ 6.18 84.71+20.31
GIB 1 949.70+ 38.58 24.89+£2.25 790.84 +26.15 48543+ 67.54 19421+ 5.88 96.97 +20.68
GTB 2 1995.93+104.43 31.90+0.79 1197.52 +£54.72 754.98 +100.67 405.40+20.82 136.18+25.88
GTB 3 171240+ 35.70 28.52+0.02 994.55 +£21.89 627.12+ 76.63 36491+ 6.63 113.08 +20.84
OoT 1 714.56+ 15.55 24.49+2.01 843.443+ 6.29 290.37 £ 68.06 84.41+ 0.92 42.73+13.24
OT 2 45171+ 1.26 14.86+1.43 588.85 + 2.95 212.69+ 50.62 5795+ 0.81 35.49+11.60
OT 3 209.63+ 27.47 25.66+4.26 1024.35 +20.40 178.0 + 34.08 48.65+ 1.28 51.22+15.39
BT 1 412,52+ 60.11 51.24+4.62 1616.81 +55.53 677.24+ 65.19 79.55+ 3.89 221.99+37.11
BT 2 631.42+ 26.57 40.87+0.28 1536.94 +35.70 515.39£135.35 241.67+ 595 195.62+£95.79
BT 3 6424+ 0.01 11.44+0.68 1935.33 +39.98 7195+ 5.97 3316+ 2.65 71.60+10.68
1) Each value was expressed as mean + standard deviation.
2) EGC; epigallocathechin, CAT; catechin, CAF; caffeine, EC; epicatechin,
EGCG; epigallocathechin gallate, ECG; epicathechin gallate
S 3a3kal 9l GTBE H#METof ufel zolEs Ko 120
GTBIE BEGO7H A 5 ALEel wlste] 1/20] st
oFS FHEHIL 93 GTB2Y: CAFo| 744 whekeh 0T3L - -
CAFE 714 w2 v EGCet EGCGRH#He o2 Bals 3% | g M =
Hol 7pAF oko] Ao Aoz B tH(Table 2). g 60
Al 7HA 2o F8 flavonolFeFg Hlweh Aol 5,
WE AlA] BACG gl 7H E9kon GTE BT 6
wj, 0T 2.5M9] & TR Y AOD BAE o] & H
A3 0

g =2 7 oFo] 7hASH: Aoz veldth 1 99
catechinft% GT7} OT®} BT EE} W2 S gfetar
U AR Yey 2 =70 Autet oA solct
(Peterson 2005). Al 7FA] &} HLi=o] EGCG7} 71 ol
ghrEo] A= Aor BAE AF(Yeo 1995)= = A+
o Aufel dA|5kA] koo o] Ato]l BTC OT
Xk GToll @ol ghiso] e A2 dA53it

3. Atsts

FRAP#} ORAC B4 A3} mzol A GTBC dHAlsHs0]
7b4 =Qkal, thE o2 FRAPOIAL GT, BT &A=,
ORACOJA= BT, GT A& gatslelo] =9rom OT
o] gikslso] 7h wekth a9y BAHo=2 GTBS}
OT7rolRt 214 1 ko] 7} QLI tH(Table 3).

<Table 3> The comparison of antioxidant capacities by FRAP

and ORAC assay
Teas FRAP ORAC
GT 75.7 2 62.1%
GTB 80.84 86.8 2
oT 33.8P 36.4 P
BT 71.02 70.3 4b
F-value 5.1 0.016

ab : different letter indicates significant difference at p<0.05.
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<Figure 2> Antioxidant capacities of teas by FRAP assay
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<Figure 3> Antioxidant capacities of teas by ORAC assay
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<Table 4> Correlation analysis between Antioxidant capacities
and Catechin contents

Catechins FRAP ORAC
EGC 0.561 0.538
CAT 0.553 0.332
CAF 0.206 0.233

EGCG 0.684* 0.684*
EC 0.764™* 0.754**
ECG 0.735* 0.710™

* Correlation is significant at the p=0.05 level.
** Correlation is significant at the p=0.01 level.

FRAP

FRAP=40.028+0.136(EC) FRAP=33.519+0.305(ECG)

R*=0.584 R*=0.541

(F=14.028 p=0.004) (F=11.783 p=0.006) (F=8.813 p=0.014)

<Figure 4> Relations of Catechin contents and antioxidant
capacities by FRAP assay

ORAC
ORAC

- ECG EGOG

ORAC=40.535+0.127(EC) ORAC=34.952+0.278(ECG) ORAC=37.538+0.063(EGCG)
R*=0.568 R*=0.504 R*=0.468
(F=13.167 p=0.005)

<Figure 5> Relations of Catechin contents and antioxidant
capacities by ORAC assay

(F=10.160 p=0.010) (F=8.799 p=0.014)

ShFIE oA Q1 Aol lom & EA v Mol A
EC2Fo] AFAIG7E 242F 0.764, 0.754% 71 =2 2o
L E3 TS R4S B 2}9) EC, ECG %
EGCG &t itsks 7te] HAlE &4 44, 7t 314
Ao Fo3t Aow YehithFigure
4&5). #Fo ¥ EC, ECG, EGCGE 717} 58.4%,
54.1%, 46.8% W& FRAP+A 9 W&EES H9siH,
ORAC =49 WFe2 717+ 56.8%, 50.4%, 46.8% TH
A== AoR Uetylth wreba] k] gakshs2 Al
S Catechln AE Zo|A EC, ECG ¥ EGCG 5ol
OH AH:P ﬁxﬁg]r,}j_r % 2~ 011;]. Catechin%—gl ﬂ
A& %*—16& oft] -9 AnE duEW FAdks
o] 3= AEE9 &floll= o7k oy, HiFE EGCG,

3T =

ECG, EGC, EC So8 X oA3e Anel odxslgct

L

(Lee & Son 2002)(Choi % 2003)(Choi & Choi 2003).
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