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The present study was conducted to compare
antioxidant activity of green tea and related other
common teas according to growing, processing and
brewing by examining radical scavenging activity
using DPPH (2,2 Diphenyl 1-picryl hydrazyl). SCs of
epigallocatechin gallate (EGCG) for 0.lmM DPPH
radical were 55uM or 42mg/¢ by weight, then
catechin, 14uM or 2.5mg/ Zand vit C, 22uM or 39mg/#
respectively. Okro tea powder of 24.2mg/¢ or green
tea powder of 252mg/¢ was used to reach SCy for
0.1.mM DPPH. One serving of 2g green tea provides
antioxidant activity equivalent to 109~147mg EGCG,
130~182mg catechin or 142~168mg vit C. Teas from
the first spring flush had the highest radical
scavenging activity when compared with later harvest
green teas grown in the same region, but there
virtually is no difference by the harvest time. Chinese
green tea, Younjung had the highest antioxidant
activity among other green teas tested providing
antioxidant capacity equivalent to 168mg EGCG or 188
mg vit C per 2g serving, but partially fermented
Chinese teas had much lower antioxidant activity than
any green tea tested. Black tea which is fully
fermented showed as strong antioxidant activity as

green teas when compared in teabag. One teabag of
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green teas from market provided antioxidant effect
equivalent to 50~8omg EGCG, 70~105mg catechin or 6
0~%mg vit C. Teas made of persimon, pine needle,
mulberry had comparatively low antioxidant effect of
25~35mg EGCG or 15~20mg wvit C per teabag. The
third brewed green tea still had enough antioxidant
activity, while tea from teabag brewed for 3min or
5min did not have any difference in their antioxidant
activity.

In conclusion, green tea from the first harvest had
more antioxidant activity and okro which is grown
under shade had more or at least as much antioxidant
activity as the green tea grown in the same region.
Partially fermented Chinese teas were low in
antioxidant effect while fully fermented black tea had
strong antioxidant activity. More systemic studies are
needed to clanify the changes in tea catechins in

relation with fermantation process.

KEY WORDS : green tea, catechins, antioxidant
activity, DPPH, Running Head; 9] 2&3 72 4

4%

N oe

ate] Zidel dAd = ASFE o 5000dH Fol =
ol Wide W AE 31 TUdE A Awd 8@ 7]
Fol Ax, Egte] 4w\ Av|FFE viAE FF B5A
Hol M2 82 T Hol Adn AR U
Aol o et 2o feol W oS GAAI
2,718 99, ¥& 4¢ HA &2 =48 =39 F
HaA dotn aged e ASde ULy A4
Ag FHog AFHAoY WA FHHY def AsH
A 558 o3 ¥grizM g E71 S8FY shd
2 HAow AA U7 50%7 £A4 AR Ao x4
IS A Bz A ¥, ¥dd2r]) R &
¢ T UId AAe4REE Ad Ao A e
g, 77 H2ee gggs 2 8% A AHAR § A
E87] g Aol G4F Ade}t A FIHAE
ol At Aoz nuHn Ak AN FAE Az



ol

HAAAM AAE e 23t FEHAY dHopSeiulg
559 488 9eutd JelUwHA g8d, gEdiiolf
AegAd &9 diEo] AMEP AMARE ¢
qleh Y
TUGF-Fl &ates ohdAge]
sinensis)¢! AUFE T3 4,
o] tEAAAAM AL, FF, AEE v Fd A,
ZiAlets 2, oddiE HA FASA ZHBHELT’— AU
ok 2o FFor A F3F &YF AY(sinensis)T A
= de g% AY(assamica)eZ EFHUY Adn
o AF e §FE $UL ATt dd 2H4FS
Witgdola FEo] won 4238 FF9 FEyn A4
# g Az Jed HE dAdF S Herigte] =
25l M Agte o] FEL FHo] Ay tho] 7&“ 5
Aol Ak et A Auiste AFE SAAIR
A 29Fo YAF(FTFE, 43I F)ol Az A
FFoz tdolr o F Auwists ob¥-7Est ok A
T ZHSEA BEEo WUt B¢ AgEH ¥o
8 2 Adoiy 3 2o o] 2AuAt g o
A9 &8 o, 3, M2E Z2A =z, A9 F9
dell whet o] Az ol ng'm,m
a9 gRRPdEez FHHAF
9] phenolic Bt#EEX F 4 F&FoIy e 7
5% Mz gled ov =i 579 5¥E4
AFgch Ao FdE A IS epicatechind Bl £ A
epigallocatechin gallate7} AZF A9 9~13%2 2 713
@1 epigallocatechin® epicatechin gallate?} Ztz} 3~
6%, epicatechin ©] 1~3%e°]®, 1 9 catechin,
gallocatechin®] Z7 1~-2%A %= g ok =3
quercetin, kaempherol, myriceting©] flavonol glycoside
Hel2 AE #F Sof AUx, 7|t £84 EHEAM phenolic
acid, caffeine, o}v] =4kl theanine ©] £o} tt'® wg
¢l FxE AZHA F polyphenol oxidase ol & 7}
Hlez Ry A3 ZFA2A dolZatul, dobFn 7
o] Bddrh

=ake] #iE Pzt EAZEAM catechin®
724 533 s d #de o ez gdA
=d, 53] gallate®9l esteroll A 3709 #2437 o
g9 gaztse ¥ FMNAGY @rtgely 84
7], &Y% we}l cateching Fz zAo] gt
Agoz Fgasksol AolM®E apolzp Ak vl kol

2 Lo

AE2RE(8Y Camellia

AF R 8Ll TG

WM
et

i

+ flavan-3 ol

2}

2
i

tlo

a
P

SEL

32

n

oX,

A
__XT
71312 gF B-caroteneS H©] %38 neoxanthin, luteins A&
A e 3ol FiEHo sloy $ed =3te #4

2ot 53] =29 vlER C
Aol e =ake A7, AzxnA, $HRE
=zt &9 gitsl @48 DPPH radicald)
FHez AlEsHz R
88 5o dHAHolAe

1. AlEe

&5 EdRxolt AgEA 7HH 7, epigallocatechin
(EGCG) % DPPH (22 Diphenyl 1-picry!
hydrazyl)¥ Sigma (St Louis, MO)E%E T3tdt
AYel AHEE AFEXAE HBG SAANAE, BA4AY,

gallate

SAAT AAATDE FE FILI, FIA L)
QL =AE AYY SANLES AE dzas Ao

etk

ZHE TF

2. Bt

Flavonoids®] &4t #4& DPPHY'®g ol 43ta 4]
g9 2oz £2A%E& &3¢t DPPHE & AF4&
Uetdis 2 AAsE A4 349 ed#@EA, oz A
Zte] vl HAfztel o3 GAHIE AR EASc og
go £3ld DPPHE 517nmeolA Ad F35E ey
o Age] gHde oA Ag H A #A FF=L
Z4a%th 03mM DPPH vigte &9 Imgoll 7HHTA R
T S x4 Hrtsto d@$g&E HF 3mE
F 517Tnmel A 3= ZAsAh Ala9 e
g a7l gz AAH S (scavenging activity. SCs) 2.
2 HAs SCs& DPPHY §%7F 30% ZAadied ¥
8% 52 Yebddh

ol =
e

raz

3. &t #2|7|(Tea brewing)

$u8 G4 B s 19 29 A B
77t 140cc BES AR 2%, A", ded g gt
& gyuas 0 EFAozvH 24 At i

L
=

——

r



DPPH 32 B8 339l

3 84¢ 7HElZ), EGCG E+ vlEY C goz #@ats
Ak AL A3FE B9 6CTE A3 Agsidon
Zb 3R 2 A dgerw Adg fUgiEd, & &x
2} -2l =(brewing) Alzhel FAE 71E & Fstod Wy

7bed AYe VPagn 33U JYEP #o HEAE o

AaH de HAARE $2 F 12 £E 125
gFoldx 70T A E 100ccol 337 5¥3F $2d 4
Eoll e gtz 84S vnaded Yxad 317
T 3EE& A& 3 AP o] FFAE At
Aot

Pk

43 €2 23

1. FHElZI 7o Eahst #dejw

EGCG, 7}H1Z, vietl Col thd F2yee 23,
Sate] #0REd e vEZd Wgol Table 1o ‘et
etk bzl 4 2 DPPH radical 249 @& 3k
#A22 Jehde d 01mM DPPHYl wis] 50% ¥3%
g ZaAgled Zad FiustEAY FE(SCo)EA
EGCG (epigallocatechin gallate)?} 55uM=Z 713 91
catechin®l 14uM, vit C7} 22uM2A 714 ¥4, 5%
oz Jehidle A$ B iolz Q# EGCG,
catechin, ¥E}7l C7t 247} 25mg/ ¢, 4.2mg/ ¢, 39mg/ ¢ 2
A st d e dolM 1 Atelrt A FojFh &2
AHEE, 5AEee SCx g2 7tz 242mg/ £ 25.2me/ £
24 K28 Dol 4 ¥ YL YElWY. &2
€ AAZAE ste A AuE ZHAZA Yuksit] v g
FHElZ) g o] dolAgn ®uan Jout'™? B 4y
oA SEETo]l ¥+ x& FaHE Bied $3d
Sael T Szat Yty g2 A ayd S
29 tHTable 3). Radical 2459 AHE vzfg o
(Figure 1) catechin, EGCGE 413l 50] 108 o]Fo %=
A& o wa HER Ce A 40 Bun S22y
=apdel Farstee FHF A vxEA A
£398 o F Aok ALY a3l gd S EGCGY
catechino] Bl3le A S 2829 SCxit 25.2me/ ¢
o] EGCG 25mg/ ¢ T+ catechin 42mg/ ¢l 323l
ol ZaE YW Igo] EGCG 100mg £+ catechin 167mgol
Hgete AR EH S Mol ot =atd #iE F

st g4do) e A7 75

FEAFE ARTAS H18~3R%ol: o}F 30%7}
asd® ¥ Agoy 249 gz @
of dle F s $Fuo Drp H
HPLCE ol &8 23¥ %3 $9 % 71417 3 2
0~330mg/g AEZ °lF 100~150mg/gel EGCGete =l
A7zt ged ole FA49 FW 2aygrung
2 AE Eoh

3
)}
a2
tjo
nt oy

Table 1. Radical scavenging activity of catechin,
EGCQG, vit.C, okro and green tea powders
for 0.lmM DPPH

EGCG Catechin Vit C |Okro” Green

SCxo(mg/£)' | 25 42 39

) 242 252
uM)? | (65 (14) (22)

UCatechin concentrations at which the decrease in
absorbance at 517nm by 50% for 0.1mM

DPPH in methanol at 10minutes after addition of
flavonois, vit C or tea powder in methaol.

“Flavonoid concentration in mg/l converted to molar
concentration.

¥0kro(Kyokuro) grown under complete shade.
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Figure 1. Patterns of absorbance decrease after
adding antioxidants of SCs; concentration
for 0.1lmM DPPH
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Table 2. The effect of harvest time on antioxidant activity equivalent to catechin, EGCG or vit C.

G tea ! Green tea Green tea Green tea Green tea Green tea Green tea
reen tea I il m I\ \ VI
mg/2g
EGCG 1429 124.7 1422 109.2 117.6
B
Product? Catechin 180.8 161.5 180.0 145.1 1539
Vit C 164.3 146.7 163.6 1318 139.9
EGCG 1473 1143 116.8 109.2 98.0
S .
Product? Catechin 185.4 150.5 1531 145.1 1333
Vit C 168.5 136.7 139.1 131.8 121.0

* Tea samples prepared by mixing the first, second and third brewed of 2g tea with 60C underground water

for 3 minutes each.

Y Green tea samples of B product or green tea samples of S product were grown in the same region. All

green tea samples were manufactured by steaming process. Green tea I small leaves from the first spring

flush, Green tea II. leaves harvested around 20th April, Green tea [I; late April, Green tea IV; early May,
Green tea V,; middle May, Green tea VI, June 10-15th.
? Green tea VI of B product or Green tea IT of S product not harvested.
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Table 3. The effect of growing, fermentation and parching or steaming on antioxidant activities

equivalent to catechin, EGCG or vit C

Green tea Partially fermented tea
Okro'”  Green”  Green”  Green” Green" | Pekoe” E}?;;gm Oollgng O(illglng Puerh™
mg/2g mg2g
EGCG 1129 93.7 9.5 94.4 1679 21.3 68.5 325 256 16.9

Catechin 149.1 128.7 134.9 129.5

Vit. C 1355 116.8 1225 1176

2071 522 102.1 &2 6.7 28.0

188.3 471 926 71.2 51.3 2.1

# Tea smples prepared by mixing the first, second and third brewed of 2g tea with 65T underground water for

3 minutes each.
YOkro(Kyokuro) grown under complete shade.

“Tea samples grown in the same region, harvested around the 20th of Apnl. Green tea steamed or parched.

3)]apamese green tea {steamed), Shizuoka.
“A white tea, slightly fermented.

?Oolong tea 1, 25-30% fermented.

YPuerh tea, late fermented in bamboo case.

ZelE o= 2 A querceting Y] F 3 flavonolel 33 2
5ol 3~4% FREol Slov #Fds g4dE A
719938t £33, wEep 712 €, xanthin® 5 712 E ko]
= HUE d23E 005%HER vmsith? =a4e
He Ce d2F¥28 25~5Tmg/g ThHo ded
gz sty fdygez AP FAEHE AYm
Aed ole Iate] izt 4 vIdE g
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AN g Fou Ao FHo wet Aol 2 A
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3 52 opAle B AAT £ A LG EALS £
g 7lel ot o4 Aol ey WiEF 110~ 145mg
EGCGoll #i23ln| wletyl C2 #iate 2% 120~160
mgoll gt o] =2 FL 1gel EGCG 100mg E&

“Chinese green tea {parched), Yongjung tea.
6’Pouchong. 12-15% fermented.
8’Oolong tea II, 50-50% fermented.
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g9 i3t g4 v ustdoHfigure 4). %X &
439 E& o HdRex 22 FAsEH i
Ae d wlal, Elwe] H9 387 T 5E A
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Table 4. Antioxidant activity of one instant teabag equivalent to catechin, epigalocatechin gallate or vit C

Green  Green  Green . lce-groen Ricegteon poggns P pyopupes ypaperry  Pogh

mg/teabag
EGCG 86.7 67.6 028 35.0 14.5 36 25 0.7 35 76.3
Catechin 105.8 85.6 70.0 51.2 294 17.9 16.7 6.1 24.1 97.8
Vit. C 9.2 77.8 63.6 46.4 26.6 16.1 15.1 34 21.5 86.2

¥ Tea samples of 1.2g or 1.25g teabag prepared in 70T, 100ml water for 3 minutes brewing. Ice green tea was

prepared in 17C water.

VGreen tea I, green tea II, ice green tea and rice green tea are products of the same company.

BPersimon, pine needle and dungule (polygonatum odoratum) are products of the same company.

PGreen tea III. mulberry and black tea are products of different companies.

O 1st brew
B2nd brew

% Decrease Absorbance

c3RRELBIRSEE

S manufacrure

B manutacture

Figure 2. Comparison of antioxidant activity in
teas brewed 1st, 2nd and 3rd time at
4Amins after adding 20uf of 140l tea to
0.lmM DPPH

O 1st brew
B2nd bres
W3rd brew
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Figure 3. Comparison of antioxidant activity in
teas brewed 1st, 2nd and 3rd time at
4Amins after adding 20ut of 140wt tea to
0.1lmM DPPH

03mins
B Smins

&

& Qy"‘

N AN D * 2
> 8 &
@ Qed*‘ eoeé‘ <
¢

T
O

Figure 4. Comparison of antioxidant activity in a
teabag brewed for 3 and Sminutes at 4
mins after adding 10st of 100ml tea to
0.1mM DPPH
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