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8 o : ShEA YA ABAEE= =221, AlF, 2, dizhell EREe]l Q= catechind,
alkaloid® ¥ theanineg HPLCE O]%O]'Oq EAE A FAY =2 FEES olE 5

I} SHSHS-S =A5FTE Catechin®®@} alkaloidF®, theanine, & H= IJES e & FE2E H
ot 80% LI FEEA © =t £ catechind} alkaloide] &FHe 80% g2z F S
(172.33 mg/g, 30.80 mg/g)oﬂ*ﬂ 714 E=Skth Theanine®] THE 80% ofehe FEEoA =YX
55.369141 37.48 mg/ge] WA =2t FHl= §]ra‘j" S 7Y E8ka, DPPHRY, FTCH
2 TBAYZ o83t st 4 SAoAE 44 =2 A5 Yt

@)

FAel sk =2, 7HEIRL, &rtRels, Hotd, FHlEsieE, datet 44

Abstract : This study used HPLC to analyze the contents of catechins, alkaloids, theanine, total
phenolic compounds and antioxidant activities of commercial Hadong green tea leaves(Uzen, Sezak,
Jungzak, Daezak). The content of catechins, alkaloids, theanine, total phenolic compounds were
lower by water extracts than by 80% ethanol-water extracts. Total catechin and alkaloid contents
in Uzen(172.33 mg/g, 30.80 mg/g) by 80% ethanol extract were the highest. Theanine contents of
80% ethanol-water extracts ranged form 55.36 to 37.48 mg/g of tea leaves. Total phenloic
compounds contents of green tea were higher than Uzen. Antioxidative of green tea by DPPH,
FTC, TBA method were higher than that Uzen.

Keywords - Hadong green tea, catechins, alkaloids, theanine, total phenolic compounds, antioxidant
activity
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2.1. A9 As 2 A9

2 Ao AR Ale WAoo m AlFolA
oiEE - (Uzun),  Al&Sezack), F2F
(Jungzack), ™2} (Daezack)2 A € skl
A AAHE A Fdste] Ad AmE ARESHA
ot 7 A7 20139 79 ©ldch

Folin—Ciocalteu's phenol Al 2F,
1,1-diphenyl-2-picrylhydrazyl, Fe’*-ascorbate,
2~-thiobarbituric acid, epigallocatechin,
catechin, epicatechin,  epigallocatechin—3-

gallate, gallocatechin—3—gallate, epicatechin-3—
gallate, catechin—3-gallate, caffeine,
theobromine, theophylline Sigma(St, Louis,
MO, USAAES 485ttt HPLC  grade
acetonitrile¥}  ethanol, analytical ~ grade
potassium dihydrogen phosphate (KH,POs) 2
2 9ol Aoke E@e At

T T HeE

Aol ARG AL ofeE H & FEH([10]
o met AEE FE2 4 ARE flaskd] ¥X2
80% ofere SH(ethylalcohol : water, 80:20,
v/v) 50 mL& 715 & 60°C9] water bath]
A 1583 FE519 olAE SEIF 220 A
g3l1, oML glass filterS o]&3lo] S ¢lojxt
(Whatman filter paper No.2)3}ch ©2 ZbA}
of &gkl 80% olee= 23 MHE ¢ ¥ 1
o]l e Hsle] 100 mL2 ALt & &5
oet-s &I FAS YHo= spgrt

2.2.2. HPLC B4

2t FE2HE 045 um®  millipore nylon
filter(Badford, MA)ZE ojx}ste] HPLCo| A
Fste] AT EAEAL Table 13 &
tt. 2= BEEA9] retention timed} H| WS}
o 39 Hhg SASHAN BFEA =] peak HA
ol AEH & JEo=R Wi ZFEHEAR
LR Tt
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Table 1. Apparatus

HPLCE 0|85t 515 &2}9] Catechin®, Alkaloid® B4 2 gHitsls

Ay
o,
w

and Condition of HPLC for Analysis

Instrument Hitachi Liwuid Chromatograph ; model 655-1
Injector ; Hitachi 655A-40 autosampler
Detector ; Simadzu phtodiode assay UV-VIS
detector (model SPD-10vp)
Column Inertsil ODS-3V (5 m particle diameter, GL Science)
Solvent Acetonitrile / 20mM KH2PO4

Column Temperature
Flow Rate
Injection Volume

Dector Wavelength

30T (Simadzu column oven CTO-10VP)
0.8 mL/min

20 ul

280 nm

2.2.3. Theanine 24

picrylhydrazyl (DPPHWH), Fe*'/ascorbate (FTC

Theanie 242 Kozukue et. al.,(1982)2] H+ ) 2-thiobarbituric acid (TBAH)S ©]&3d}o]

olgsistt. A 2% 50

ulLE AlEHe ¢ Z7stoAct. DPPHRO ot A} Folso] 4

o
31 30 CoA ZAd AX & 1% NaHCO; (2 2 1,1-diphenyl-2-picrylhydrazyl (DPPH)-& ]

mL)e} FDNB (0.1 mL)E #H7Fete] e & 40
To oFL oA 3A17F Hhe A7k ZAt
g 2 mLE 75l oJEo] FDNBE A7 gttt

go] 8aA 1 mM 84e sl of
e Al 100 ulet EFT F, AeelA 20
PAT T, AT B

Mr oo o

0.5 N HCl (0.5 mL)<S #7Igt & zAt9g 1 (UV-VIS spectro photometer, UV-MINI 1240,

mlLE A7kstel ZEsqrt.

o] W& 53] RH= Shimadzu)& ©]-§st] 525 nmellM ZSAsHH.

Stof mopzl DNP—O]-U]i{\_PO_H,S,_ 30 CollA 7 DPPHOI| 2Jgt Pitated (%) 9] Aital2 oh2at
Azt Ax & P2 ZhAte] 80% ol 2 =
mLE F7tete] =<9l ¥ 15,000 rpmo =2 2& &5
et fAEste] I ASHE HPLCY &AH A (%) =
wotel theanined A, Samplef - Bank 3
(1- ) X 100

224, % ¥= 39tE = Control F3&

Z HE =9 @%O Folin—Denis 2.2
sttt MEENH 100 pLol S/ 1 mLet Hl&= FTCHS o83t d4itst &4 542 Nexs
AeF 100 ¢ L2 A7ket 5, 657 Ao HHx|ska N 4 mLef 2.51 % linoleic acd 4.1 mL, 50
10% Na,COs 2 mL, 574 2 mLE H7Iste] & mM 4F HEEHPH 7.00 8 mL, FFSF 3.9
et F 60 B3 A2of BRI o 3T mLE H7lote] 8dS & S5t & 40T of
(UV-VIS spectro photometer, UV-MINI 1240, T oA F2AEste] RS fEAIRT
Shimadzu, Japan)& ©]-85t4] 725 nmollA & =& o] sgrgol 0.1 ml, 75% ethanol 9.7 ml,
B3 e A5kt ‘—7;%114 AL 30%-ammoninum thiocyanate 0.1 mlE &AH=Z
chlorogenic acid& °©]-85ttt. £ #Hl& TFFS o A7V 3 & Ak of7]o] 2X107 M ferrous
EH7 254 mg chlorogenic acid chloride(3.5% HClef| &2l ZDE 0.1 ml 715 &
equivalents(CAE)/g dry weightE o]-&5}itt. Z Ho|& § & A8ts] 38 Fof zpe]A-THAIY

225, Fust BY 2%
st BY 24e

A B35 A 500 nmeflA] 45 THE (24A17H&
T $3EE S5t
1,1-diphenyl-2- TBA (2-thiobarbituric acid)& ©]&3F 45
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gdd SH2 ANm FE2H 4 mle] 251%
linoleic acid 4.1 mL, 50 mM <QIAF £H&-goH
(pH 7.0) 8 mL, 74 3.9 mLE H7igh &4
S @ Bgsiel 40T oFe o)A FeAe
sl A4 B0 Zqetdnt 74 Az §
B 1 mlE YAHEFY FH Y1, 20 %
trichloroacetic acid (TCA) 2 mLet 1%
2-thiobarbituric(TBA) 2 mLE 7}ste] 3%t
T dgollA 1087 719 A o 52 &
oA Wzstdct. I Fell 5T, 3000 rpmollA]
2087 YAE s O ASHS 532 nmofA

275te] TBAZES LERgict,

3. 23 9 a7

3.1. Hx} FEE9 catechinF % alkaloid &

st

SteA|Gell A AAtE  dape] FFol] wE
catechin® ¥ alkaloid®& 2435 1 2= Zt
Zt table 29} 3o UERHL 2 AdA
catechin®y FolA= 7 B2 OJ% A2 ot= A
£ EGCG 9oH tgoezt EGCE ECGE
FFr =2 ATFSE HEATE S 80%

LRl e

:nu

BHERE FEI AROA 7843 mg/gl®E 7V
wetom o|AL F catechin®g F 9F 45%°] 3
FEE= Foltt. EGCE 31.24 mg/gl = oF
18%, ECGL 27.48 mg/go2 o 16%2 2FA|o}
o o] A7k =4o] AAe] ¢F 80%E A5t
t}. o]AL catechinFollAl EGCGZ} & catechin
TrJ 45-65% ;HEE X]—X]O]'E]'—— E_LS’,}— H]——o]—
A¥E Ut TH11-12]. & catechin®9] &=
HH QHA 7FY =911 1:]]7\1-01]}\-] 1 $EFo|

woltt, 2 gudAes & 25 Hoe 80%
oetE FEEA atechm—rr-J FEEANA 1
Aol w2 AFE HeEHUH #7115 H3be
ARES A% A7 Axs BH I Al7lo] o
E zto] & Wstel st 9SS Bl of
P AFoAE HE A7]oll wEbA catechin
o] syt ot Ae & & AATHI3I

2 AgofA AdEgt oA, A, FF, diFe
Labo] A w2 BER Adfx glou A Al
71 wtet ZtzEE BE St A9t dnbyoln
2 HFG A7]of 2 A7 Aol vl SR}
S o fARE e & 5 Atk EGCGE
%2 7sd avE 7KL e A Ay
(1415 & o A AyoA yeptxo] Pitst
e B2 IS & 5 JS Aoz A7

Table 2. Contents of Catechins in Hadong Green Tea Leaves Extracted with Water and 80%

Ethanol

Sample EGC C EC EGCG

G Total

GCG ECG CATS

A-E 31.24+0.526"
A=W 17.4540.23"

13.45+0.17° 9.43+0.18° 78.43+1.06° 5.8610.33™ 27.48+027° 6344023 17223
7424026 547+035° 45244075 3.98+0.20° 12.24+099¢ 428+0.21*  96.08

B-E  2843£0.18 12424021" 8244027 75.424021° 547+039° 2435+0.63° 589+0.17°  160.22

B-W  16.43+0.14°

6.1740.23" 4.27+0.16° 42.19+0.32° 3.18+0.52° 11.48+045 4.07+067°  87.79

C-E  2435£0.34™ 1149057 7.48+027" 7246+050° 4.72+0.24* 2347+080° 5.07£0.47"  149.04

C-W  14.24+0.23
D-E  21.48+0.25°
D-W  12.45+0.49

405+0.23% 2.86+0.61% 34.124051®° 2.18+0.11% 9.15+0.27

478+021% 3.24+078" 40.18+0.28" 2.51£0.23™ 10.48+0.25° 3.84+085  79.27
10.24+0.17° 6.97+0.74° 68.4240.67° 4.0740.25° 20.96+0.16° 4.89+031°  137.03

31510544 67.96

"Mean#SD (n=3, mg/g dry wt), sample: A. uzun: B. sezack: C. jungzack: D. daezack: W. water

extracts; E, 80% ethyl alcohol extracts: EGC, epigallocatechin;

C, catechin; EC, epicatechin;

EGCG, epigallocatechin—3—gallate; GCG, gallocatechin—3-gallate; ECG, epicatechin—3-gallate; CG,
catechin—3-gallate; Total CATS. total catechins. Different superscriptive letters in row indicate

significant difference at p<0.05 by Duncan's multipule range test.
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Table 3. Contents of Alkaloids in Hadong Green Tea Leaves Extracted with Water and 80%

Ethanol
Sample CAF TB TP ol
A-E 28.12+0.56" 2.34%0.27° 0.34£0.18° 30.80
A=W 24.76+0.72% 2.15£0.18™ 0.24£0.95™ 27.15
B-E 27.49+0.08" 2.16%0.01° 0.28+0.77° 29.93
B-W 20.41+1.43¢ 2.04+0.10° 0.18+0.26° 22.63
C-E 26.48+0.10° 2.07+0.27 0.21£0.57° 28.76
C-W 20.07+0.33° 1.83£0.01° 0.12+0.58° 22.02
D-E 24.75+1.23" 1.8540.07° 0.14+0.24° 26.74
D-W 19.24+0.79° 1.7140.13® 0.09+0.21% 21.04

"Mean+SD (n=3, mg/g dry wt), sample: A. uzun: B. sezack: C. jungzack: D. daezack: W. water
extracts; E, 80% ethyl alcohol extracts: CAF, caffeine; TB, theobromine; TP, theophylline; Total
ALKS. total alkaloids. Different superscriptive letters in row indicate significant difference at p<0.05 by
Duncan's multipule range test.

Table 4. Contents of Theanine in Hadong Green Tea Leaves Extracted with Water and 80%

Ethanol
Sample Extracting solvents
80%(v/v) Ethanol Water
A 55361026 42.1840.42
B 50.1240.46 38.46+0.12
C 43.28+0.43 30.47+0.74
D 37.48+0.92 27.49+0.81

"Mean+SD (n=3, mg/g dry wt), sample: A. uzun: B. sezack: C. jungzack: D. daezack: W. water
extracts; E, 80% ethyl alcohol extracts

Hr}, FFZ9 DNP-theaninedt 2} FZ&E9° DNP&
Z alkaloid®9] ol A= CAFQ] dt=fo] 71 TAS gHE dHF SIs & HPLCE 24
ek, TP ke RE A Ro|A Wt ® 3l= spiked methodE ©]-85}9] theanineS =%
B FEEHY 80% JE©E FEEOA 7t statt. =2 FEE] ¥ Folle theanine
ESom  =apo] FRol| wE ztolrb ljlen o] e UrEhd Zlo] table 4°]th. Theanine9]
catechinfo} Z2 & Zol= Holx| kot F2 442 FET ARET 80% ethanolE ©]
goto] FEG AROA o =2 AFS vE

3.2. {2} FEE9| theanine % =4 Wit
Aol FREOINE obEiAtel FRS o] ZERo| WE theanine® ¥ 80% ofgt
theanine o] ZHsre] J&S F+= ol < FEEI A% $xo] 5536 mg/g, AlFto]
Theanie +42 2t F5&< DNP f=A4= v 50.12 mg/g, 2ol 43.28 mg/g, th&to] 37.48
E t}& EFEZ9l DNP-theanined} 2} FE2E7} mg/g2 & 71 wWeobd 9do] spak ghego] A9
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3.4. Fe**/ascorbate (FTCH),
2—thiobarbituric acid (TBAY)<
o] &3l &alsl g =A
Fig. 13} Fig. 204 dAe] FASHA(EZHE
ofAzZHIAhY Al2E H7tshA] ¥ EHZ‘-Tr_ft
AYS ARG 145E & o2 HsP} dojuyt
3=t FE5HA STkt 4tert ofg- wWEA
APEP2E & = Ao iz FFEE=
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=7t ZASHE7] wRe] FTCH, TBAHS ol&

Table 5. Contents of Total Phenolics Compounds in Hadong Green Tea Teaves Extracted with

Water and 80% Ethanol

Sample Total phenolics RSA(%)
A-E 210.46+2.87 81.45+1.37"
A-W 135.13+1.88 54.64%2.45
B-E 200.16%1.71 76.4241.38
B-W 124,68+ 1.16 50,73+ 1.36
C-E 184.1340.87 70.3642.20
C-W 111.46+0.91 46.79+1.29
D-E 173.46%1.07 65.1240.97
D-W 101.38+1.13 42.16+0.47

"Mean+SD (n=3, mg/g dry wt), sample: A.uzun: B.sezack: C.jungzack: D.daczack: W. water
extracts; E, 80% ethyl alcohol extracts: The level of total phenolics is expressed as mg chlorogenic
acid equivalents/g dry weight. **RSA= radical-scavenfing activity.
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Antioxidative  Activities of Hadong
Green Tea 80% Ethanol Extracts by
FTC Method.

Sample: A. uzun: B. sezack: C.

jungzack: D. daezack: E, 80% ethyl
alcohol extracts

——D-W
——-C- W

e B

———R
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10mM Ascorbic acid
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Reaction time{days)

Antioxidative  Activities of Hadong
Green Tea Water Extracts by FTC
Method.
Sample: A, uzun: B. sezack: C,
ungzack: D. daezack: W. water
extracts

HPLCE ©o]4%t 5M5 542 Catechin, Alkaloid® £4 9 tsks &4 7

Fig. 3%} Fig. 4= TBA(2-thiobarbituric acid)
= olgstod =2 & FEET 80% T
SES kot ikel 84S AT Ane
1 FTCHolA dizwte] ksl 24 et
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0 20 40 60 80 100
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Fig. 3. Antioxidative activities of Hadong Green

Tea 80% Ethanol Extracts by TBA
Method.
Sample: A, uzun! B. sezack: C

jungzack: D. daezack: E, 80% ethyl
alcohol extracts

AW
1mM tocopherol
10mM ascorbic acid

Control

0 v &0 s 10
Inhibition (%)

Fig. 4. Antioxidative Activities of Hadong
Green Tea Water Extracts by TBA
Method.

Sample: A. uzun: B. sezack: C.
jungzack: D. daezack: W. water
extracts
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Catechin®¢} alkaloid®, theanine®] ke
A, AlF, 2, ti&e] o2 o zfo]
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alkaloid&ol| A= CAFe] gFeFo| =gttt
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9lth. DPPHY, FTCH, TBAHS o]&3t o
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A =Skt
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