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Abstract

The phenolic contents, antioxidant effects, and acetylcholinesterase inhibitory activities of hot water extracts prepared
from various Korean commercial teas (green tea, puer tea, oolong tea, and black tea) were investigated. Total phenolic
contents were in the range 72.03-85.62 mg/g. Flavonol contents of hot water extracts from green tea, puer tea,
oolong tea, and black tea were 350.96, 254.17, 334.48, and 240.23 mg/100 g, respectively. Catechin contents were
2,920.35 mg/100 g in green tea, 1,016.23 mg/100 g in puer tea, 2,824.22 mg/100 g in oolong tea, and 1,006.51
mg/100 g in black tea. The highest caffeine content was in the green tea extract. All four extracts scavenged ABTS **
radicals in a concentration-dependent manner, and the green tea extract was the most potent in this regard. The
highest reducing power was observed in the green tea extract. All four extracts exhibited considerable antioxidative
activities in linoleic acid autoxidation, B-carotene bleaching, and acetylcholinesterase inhibition assays; the effects
were concentration-dependent and decreased in the order green tea > oolong tea > puer tea > black tea.
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Ak FE2EY F s FHES 34571 A8t Folin-
Ciocalteu’s'dH S ©]-&3}ATH19). =& A& £ 1 mLo
32 F/RT 9 mLE A % Folin & Ciocalteau’s phenol
o AofA] 57 vhEAIF TR
H 10 mLE B thA] &3t
O 32k /5= 25 mLE A& o] £ &89S
23 oA 2A17F B2t X3 F 760 nmollA] absorbance S
=439t 4" FH = gallic acidE ©]-8-3F <A
H EFFAES o] 3te] HEFAS As F HlE TS
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Flavonol £4

2% o) F450] A= favonol 5L B8] Sl3he]
X2 2 goll 60% ethanol 40 mLS+ 6N-HCI 5 mLE H7}5}o]
95C 873 A &7 W7} sfol] 2417 B F=3H3Th
o] FZES 60% ethanolZ 50 mL7} H == H&3 &
0.45 ym syringe filter2 ] ¥}5}>] HPLC (Agilent 1100 series,
USA)Z EX31th %F¥F 2 Z = myricetin, quercetin 2
kaempferol S A}H&-5}93 TH?20).
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oA B W7} stof] 2417t Bt FESIATE o] FEE
9] ethyl acetates 37}, EF3F & ethyl acetate3 2]
g, 52 33 et o] FEES UAETET T
A} {02 M Ak (pH 3) : WEHE : DW =2 : 3
: 15, vfv} 10 mLel| $+43] £3)A)7] % 0.45 yum membrane
filter2 ©]3}3}o] HPLC (Agilent 1100 series, USA)Z ©]&
sle] =43tk AFEE HPLC 4218 oS3 2t}
#AZ7]= DADZ 280 nm, ZH-2 ODS (25 mm x 4.9 mm,
5 um), ©]542 methanol : acetic acid : acetonitrile : ddH,O
0:5: 113 : 862 = vivivv) 2 52 1 mLyminZ +2473H3
oH21).
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7 mM ABTS * 5 mL%} 140 mM K»S,0s 88 ULE 4]

T8 3ol 14~16A17F WX A7 &, ©]Z absolute ethanol
3} oF 1 : 88 HIEE 4o} 734 nmollA xFo &3
gro] 0.7+0.027}F E| =2 A3+ ABTS  solutionS A3}
ATk AlE-88 20 L2} ABTS * solution 0.98 mLE &3}
o 3027+ &3 3 2 557F Uk-SA)7) L 734 nmoll A &3
5 S43ATH22).
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Superoxide anion 24 2AEAYL HEAHQ] WHHO
2 APAZ s AlETt A Ak ARE 3788
(23). 0.1 M phosphate buffer & (pH 7.4)9 &35} ==
3+ 100 uM nitroblue tetrazolium (NBT) £ 1 mL, 468
M dihydro- nicotinamide adenine dinucleotide (NADH) &
A 1mL, A|E8% 1 mL 2 60 M phenazine methosulfate
(PMS) &4 0.1 mL¥ &35t 30Tl A 1587 §HAI171
% 560 nme A 9] FEE s SHSHATH
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V% 2 4F35E 2.5 mLo| sodium phosphate buffer
(2.5 mL, 200 mM, pH 6.6)%} 1% potassium ferricyanide (2.5
mL)E E3Z § EFHES 50T ollA] 2082 52t incubation
A7 B} trichloroacetic acid (2.5 mL, 10%, w/v)E 3718}k
o] 650 x gol Al 1087 FARLIBIT QAR R
(5 mL)°l| ‘5]'0]g (5 mL)®} 1% ferric chloride 1 mLE
H7IA7] & UV-spectrophotometer (Shimadzu UV- 1601,
Japan)E ©]-&-3}%] 700 nmoI A FBEE S35 TH?24).

B-carotene bleaching activity
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PCI12 A|E8]dl | mLo| #23E 93} buffer (1 M NaCl,
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Table 1. Total phenolics content of hot water extracts from
various tea

Unit : mg/g
Green tea Puer tea Oolong tea Black tea
Toll — gs6r030"  7595:08%  $352:024%  72034056"

phenolics

The values are meantSD of three experimental data.
PEach value with different superscripts within the same row are significantly difference
at p<0.05 by Duncan’s multiple test.
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THAR T 459 A} AeFEEe 3
543 vk Table 291 20k 5} AlH ;‘<} g%z_%
7HE Bel FrEol e SehiE 4Ee o] o
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Table 2. Flavonols contents of hot water extracts from various tea

Unit : mg/100 g

Green tea Puer tea Oolong tea  Black tea

Myricetin 7975¢7.18"%  5445:924° 48191081 70.31£12.01°
Quercetin 162.991147°  1139742126° 194.80£23.62" 115.5912.04°
Kaempferol ~ 108.22:12.10°  85.75:21.69™  91.49+1553° 54.33+10.78’

Total flavonols 242.74+3428"  168.42+53.94° 242.99+55.89" 185.9+33.17°

"The values are meanSD of three experimental data.
PEach value with different superscripts within the same row are significantly difference
at p<0.05 by Duncan’s multiple test.
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JlEizl o Stulgl are
Telzle 3 AR e AR Fuke s, B,
89 ) 5o &

4F9] A @FFEEY 71 2 71
shaks =43 Ayl Table 339 2t} vl axte} ubidg
Q1 =219} §-F-2}ol| A= epigallocatechin gallate”} 22}
1,079.499} 1,157.84 mg/100 gO & 7P B &S Ho
w, BEARQ] Ho|xpe} FAfo A= epigallocatechin®] 2}t
337.549} 545.58 mg/100 g 2 74 =itk 9] Avs}
o] W o] XY Hrol wet 9 771 A o] W)
He 3L HYon, w3 1 stgke wha vl syEd
APAFE 7H7179 o] daEe s Bo =
z, ®olzf, $-5A H TAF d5FEE] £ 7HER] e
Z}7} 2,920.35, 1,016.23, 2,824.22 2 1,006.51 mg/100 gO. &
l-:i]_oﬂ A 7].;4 o ‘é‘]—EL_- EOﬂ\;]. Choi (30)_0_ iLLH/\].
oRAAIR] =2k, Wik e} Bl ko] FtE|7] s S
A3} BGCGE] Fgo] 7P =3keH, ECG, EC, EGC &2
2 ugtom, Sk axe}l g atel F 77 e 24
7} 9.14%9} 7.84% 2 SR XA ATl B
et B AR AR} fAke A3E Bk 719Qd
dEFe =2k, Holap, S8 9 FAat|A 27 357.72,
304.06, 33325 2 28346 mg/100 gO & War} Pd £=
7Fe1R19] gafo] HAshs A ES H YT Pilar Almajano
50292 4% A FEE 7P dS BA% A 33}
o} =2} deFE=9 7HQl e 747t 447+14.59
515+20.1 mg/100 g2 SAIET} 53} EFFEENA 2
TS Hol B A Ao} fARgE B3-S B

Table 3. Catechins and caffeine contents of hot water extracts
from various tea

Unit : mg/100 g
Green tea Puer tea Oolong tea Black tea
Catechin ~ 62955£19.07°  24905:2918°  33129+1878" 7501418’
EC' 3682173 IR47THI6SI  25325:1090°  102:59:846"
ECGY 135104835 72.804529° 13008:1674' 9871191
BGC 053804 3TS9m O5LT6:3288  545.58:2765°
EGCG!  107949:69086"  16837:1896" 1157848219 18462:2158"
Cffee  35772:1028' 3040651083 3BB4T 28346:2519°
Toul  32O07HI3127 132029486487 315747022486 128997:9691°

Eplcatechm Epicatechin gallate. *Epigallocatechin. “Epigallocatechin gallte.
The values are meantSD of three experimental data.

OBach value with different superscripts within the same row are significantly
difference at p<0.05 by Duncan’s multiple test.
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TUA T F9 459 A} d5FEES o|83he] ABTS
g 2AGHS SH¢ A9 Fg 13 2] 2 @55F
&9 557t 71l w2t DPPH 2tz A2 3 fA
sl F= o]EAQ1 Aol ABTS * #HHZd AAEA
BT =3}, Hoal, 95 E $AF EFFEE TolUe
o, 250 pg/mLe] %ol A Z+2} 92,09, 80.29, 82.67, 48.07%
9] 2AEAS BTk Lee(31)E HPLC on-line ABTS *
antioxidant screening A| =815 ©]8-3}o] =x}9] &ite} &
S B3 A3} 25T 38 FE3) A5 ollM= EGCG,
ECG, EGC ¥ EC®| 0.2 Ugyomn, 288 9 it
slaart =& 60Tl A 3837 53 A 7oA = EGCG
o} EGCr o2 31hs} g4do] Yelgtia ®Barste] 2 A
Fo] Azte} §A}5HA BGCGSF EGC) $Ho] =& Al5<]
=2ke} 53 FEEAA & gud 2ASS e
Aot

ABTS " radical scavenging effects (%)

0 15 31 62 125 250 500 1,000
Concentrations (p g/mL)

Fig. 1. ABTS - + radical scavenging activities of hot water extracts
from various tea.

GT ; Hot water extract of green tea, PT ; Hot water extract of puer tea,
OT ; Hot water extract of oolong tea, BT ; Hot water extract of black tea.

Superoxide anion 2}C|Zt A7{&A

U T2 459 A} G5FFEES ©]-851] superoxide
anion 2tZ 2AGAES ST 2H Fig 29 2ol A
rFEE] 57 37wt w5 oEAQ1 ek
o, DPPH % ABTS " etjZ &7 849} 22 250
pg/mLQ] Frol|A Z+Z} 86.70, 75.48, 73.09 E 46.50% 2]
AABARE B FA, Hola), $-8aF @ $AF I 5=
oA 500 pgmLe] FE o delAe & AtolE Kol
2] 23kt Von-Gadow 5(32)2 thaFgh ARl s
Bl Has) dhda Al w3 A 2 A €5
9 gkl a9 S 49 Sx= Yaxpg vhia st
Ho} dkslego] 9-43itial Busle] B A3 o] Aye}
AR A9E Bk

R
AR FQ 459 3 A5FERe FEE DY
W FEoleg FPAYIE BAYS S A
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Fig. 2. Superoxide radical scavenging activities of hot water extracts
from various tea.

Refer to the comment in Fig. 1.

Fig. 37} 2t} g ox9] FHE FA= L AA7F AR
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Z2te} SFA AFFEEolA 7 e g UER)
AL, O Kozt B T} 5 FEE ol e
SEOA F3} 954 B BHolx @FFEEolAMe & A
o|& HolA| kot 7t wol wavt | >
4 HE YERRIH. Yen 5332 =73}, ¥4}, 54
2 A} 4712 A} ErEFEES ol8ete] SdES S
A3} 5% 1 mgmLolA 247} 247, 2.38, 2.75 2
FEAAA M =2 FHES YERleH, Satol A
7 2e SdES HYtta Bt

Absorbances (700 nm)

0 15 31 62 125 250 500 1,000

Concentrations (p g/mL)

Fig. 3. Reducing power of hot water extracts from various tea.
Refer to the comment in Fig. 1.

B-carotene bleaching |5 &h4

AT 9 4F 2] AE I5E FE35}9] B-carotene
linoleate system= ©]-8&3t] &9 3Hikst a5 =74
gt A7E Fg. 49 YRSt =W A3} EFFEE2
Tx7} F7Fel we} B-carotene ¥4 WA EAE HA}A
02 Frkeke A BloH, 53] 1 mgmLe SElA
positive controlZ A8-3F BHA®} aa-tocopherol 88.41%
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o} 87.55%°] /4S5 HAA, Zab, ®Holx}, -5aF © $Ab
GFFEE A 242 79.33, 77.20, 7325 L 66.26% <012
t}. Von-Gadow 5(32)2 =2}, 52 ¥ 82 EFF=E
9] Bcarotenes ©|-8-3F F4kst APAH =af T E 95
2 o2 ksl S5 eItk Barste] A9
Aot A Aol it

100

80 bc

60

40 1

Antioxidant activities (%)

20

BHA Tocopherol GT PT oT BT
Samples

Fig. 4. Antioxidant activities of hot water extracts from various tea
against B-carotene bleaching system.

Refer to the comment in Fig. 1.

Autoxidation X5l &tA

U Al# 2 4 EFFEES FE 1 mgmlE
linoleic acidell 7}Fete] FitstA]d o) A a5 =
A3k A g0l Blgte] BE Al A} AFFE=olA
iR Ao S Al aaE JER o, g
T AR 2 @FFEEY TR BE SR A3
AA| g7} zpol= AA HolA] YT (Fig 5). Yen 5(33)
< Z2h FEA}, A B FAA7HA] A dEFEES
°]&-5}od linoleic acid®] Ae} AL/ SHT 2 -5
2k, =2k, A A 02 11 EAdo] A YTl
Rt om, ojef e 3Rkl 432 At g o]
= 7HIZY 2 EEus =] g v 2de
#HAYES 7oAl Barskinh

F

¢

-@- Control
-O-GT
b aldl

0.7

0.6 A

0.5 A

0.4 1

0.3 1

Absorbance (500 nm)

Incubation time (hrs)

Fig. 5. Antioxidant activities of hot water extracts from various tea
on the autoxidation of linoleic acid.

Refer to the comment in Fig. 1.
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Acetylcholinesterase ®| 3l &M

HzAe] B ARATAN HAEe ABHAGELR
A acetylcholine (ACh) A'H2~ (synapse) 2} A2 Ako] <]
273G A 83 ABHGEERE LA AU
H17AI9] EAF-LA ACho] AdZ A Dol A FH]
A 23l0] A & 8|9k Adtste] AAEA|E Alo]
A=s Aggith ey A 29 Al=o] AYAE Bl Y
3t7] el A 19] A= Alell EHE ACh2 acetylcholin-
esterase (AChE)°ll oJ3te] 7h2al = ojoksitt. 17|
AChe] &yl A EAZA choline acetyltransferase
(ChAT)9] EAJo] th-iEo] Al F AAFEo|A A7
A Fadhe AoZ gEA ok E3F AChES] €45
AChe} PR 2 7hagiths ARIE Bhal A3 9lTk3d)
FYA T A 459 D5ESEL o] &5}0] ACKES] A3
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