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Antioxidant activity analysis of Catechin compounds in Korean green
tea using HPLC On-line ABTS" Antioxidant screening system
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In this work, we describes analysis of the antioxidant potential of Korean green tea phenolics using an high-performance
liquid chromatography (HPLC) on-line ABTS' antioxidant screening method. In conjunction with the analysis of their 2,2~
-azinobis-(3-ethylbenzothiazoline-6-sulfonic acid (ABTS+) radical scavenging ability, the extraction of catechine compounds from
Korean green tea were performed by various temperature and time. The optimum operating conditions were experimentally
determined to analyze the catechine compounds in the pretreatment extracts. From the results, the extraction temperature
60C, time 3 min was selected as an optimal antioxidant activity condition. The analysis by Cys column was performed, the
flow rate of mobile phase and UV wavelength was fixed at 1.0 mljmin and 254 nm, respectively. the mobile phase was
composed from acetonitrile and water, and the gradient elution mode were applied.
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2} (Camellia sinessis)®] 59 FFlE Hx19} Tap} glon,
FHAEOE caffeine 1-5%%, B %9 tannin@ phenolico)
5271%% FHEol ATHD). 2 FolA X319 Azxd doe
polyphenols©] 10-30%2 FRH ALl RuHo ATk, 3).
Phenolic compounds+ simple phenols¥} phenolic acids,
hydroxycinnamic acid =19} flavonoids 59 #7}A] &
EZ Wra itk olg B2 dAFEe s 84, s
Ao, 4L AYx rhé,5). Catechin compounds
o] = (+)gallocatechin (GC), (+)catechin (C), (-)epigallocatechin
gallate (EGCG), (-)epicatechin gallate (ECG) R (-)epicatechin
EO)LZ TAH JY2H(6, 7), 53] EGCG (CxpHis01)E
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HHE d7HoA 3 YTh(4).

e AEUNY 34 FFELA B43E (polyphenols,
anthocyanins, tartaric acid, aroma compounds, poly-saccharides)
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20073 59 ANHE TYsINTE EF A|EQ (Hgallocatechin
(GC), (+)catechin (C), (-)epigallocatechin gallate (EGCG),
(-)epicatechin gallate (ECG) % (-)epicatechin (EC)= Janssen
Chemical A}9} Sigma Alo|A] FYst4ct ZE AIRELS
F4s7 A v I3X)(PVDF 0.2 (m, Waters Co.)3 ©] &
3 J3E 3¢t e HPLCE (99%)°2 E, oA
EYolEY, k&2 J. T. Baker (Phillipsburg, NJ, U.S.A.)
oA 28] oM EAL FEE (Incheon Korea)d|A T
At AHE-ESAT

R1

OH

OH

OR2

C : (+) catechin, epigallocatechin,

CG : (-) catechins gallate, Ri=H R, =G

GC : (+) gallocatechin, R; =0OH, R, = H
GCG : (-) gallocatechin gallate, Ri=0OH, R, =G
R3 '
OH OH
> on G= —([:I OH
[¢]
OR4 OH
OH
EC : () epicatechin, R;=H, Ry =H
ECG : (-) epicatechin gallate, Ri=H, Ri=G
EGC : (-) epigallocatechin, R;=H, Rs = H

EGCG : (-)epigallocatechin gallate, R3; = OH, Ry = G
Figure 1. Structures of catechin compounds.
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Figure 2. Extraction and purification procedures.
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Ex Agilent 1200 (Agilent Technologies, Waldbronn, Germany)
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& AT A7t 5RFEE 5 ulE Agilent 1200
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FAFAHE ZAsA HolB e AgilentAte] PCY)
AAE Millennium 328 AHE3Hon, £ A48 AA
£ 5 umdl Edo] FX%E 4§ RP-HPLCSY HY (RS-tech
OP Cis, 4.6x250 mm)°lt}. #4-& 1 mimin® T35t}
UV detector= DADS] 4R 9= 200400 nmS F {310,
AZvlEDH= 254 nmE VERIYTE o]BAFE o] HEA
A E[CMHEAF (999/0.1, vol%), B : ol EU o] E Yo}l EAL
(99.9/0.1, vol%)S AHE-3l (85:15-65:35, A'B vol.%)7}A|
408 B HB 71&718v $EHos AYPATh Fg. 39
A& HPLC on-line ABTS’ screening A ~9-& Jeh) i}

DAD

detector f1

Sample injection

Passive split

Injector

Reaction loop

MWD feowr ‘aa's

detector

Figure 3. Schemes of HPLC On-line ABTS" screening system.
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Table 1. Effect of difference temperature and time (3 min) on the
antioxidant activity

TempT/  Peak Compomds Retention ~ Area in Area in T34am
time (min) No. time  280nm (%) (Antioxidant activity) (%)
1 5-Galloylquinic acid ~ 4.169 7.670 1.045
2 GC 6.178 0.207 0.757
3 EGC 8.876 4.114 2079
25 4 Catechin 10407 1.692 0.723
5 5 EC 14242 3570 1.864
3 min 6 EGCG 14581 17327 347
7 ECG 21494 4315 2757
8 Caffeine 11314 41.025 -
9 Total - 79.920 12.696
1 5-Galloylquinic acid ~ 4.147 5.684 15.796
2 GC 6.175 0.152 9.076
3 EGC 8.872 3.156 19.620
60T 4 Catechin 10.398 1.890 7408
D 5 EC 14232 2863 8.579
3 min 6 EGCG 14563 20.627 21.035
7 ECG 21464 7926 14.051
8 Caffeine 1133  40.075 -
9 Total - 82373 95.565
I 5-Galloylquinic acid ~ 4.153 4407 7.968
2 GC 6.175 0.135 7.031
3 EGC 8.870 2.645 11270
00 4 Catechin 10401 2.090 6.003
3 mm, 5 EC 14234 2312 5.055
6 EGCG 14556 25956 15.611
7 ECG 21469 9354 11.543
8 Caffeine 11342 36.874 -
9 Total - 83.773 64.481

Table 2. Effect of difference temperature and time (30 min) on the
antioxidant activity

TempC/  Peak Compounds Retention ~ Area in Area n 734om
time (min)  No. time  280nm (%)  (Anioxidant activity) (%)
1 5-Galloylquinic acid ~ 4.162 7.255 2274
2 GC 6.184 0.181 3728
3 EGC 8.887 3.670 10.454
25 4 Catechin 10417 1.661 0.010
2 nu’n 5 EC 14.255 3354 5.464
6 EGCG 14.592 16.993 9518
7 ECG 21499 4545 5.306
8 Caffeine 11347 42.108 -
9 Total - 79.767 36.754
1 5-Galloylquinic acid 4131 4.845 8.064
2 GC 6.157 0.141 7.680
3 EGC 8.837 2.887 13577
0T 4 Catechin 10.359 1.889 5531
0 m]’n 5 EC 14.193 2537 6.968
6 EGCG 14517 24291 19.259
7 ECG 21418 8.853 13011
8 Caffeine 11313 38.030 -
9 Total - 83473 74.09
1 5-Galloylquinic acid ~ 4.140 3.059 5979
2 GC 6.178 0.297 5516
3 EGC 8.869 1.989 6.160
10T 4 Catechin 10.402 1.817 5213
30 mu’l 5 EC 14231 1.496 6.269
6 EGCG 14.541 27.603 14927
7 ECG 21462 10.857 13.797
8 Caffeine 11333 34.783 -
9 Total - 81.801 57.861




Lee, K. I, Antioxidant activity analysis of Catechin compounds in Korean green tea using HPLC On-line ABTS' Antioxidant screening system 99

Fig. 49] 4= =0 L9 catechin compounds] 34k
gAY FFL A3y it FE2erd ALS
HSA AT A2 250)d A A F8e 4389 2
#& e, duityos 223N F28ue A
AL vlg F23 dAo . F&5uA st B4 4
F A SAE A f7) A e fieES
7HA7] e FE $g0) A KIS, 19). A AR
o B &ui7l EARE W MZ HF A7YE B EFY
Hi 4elx F BE 444 wal 2L AdAy Mz #
o8 Ado|l b AFe HolAL Ho|Ax 23t} &
T FA FARE 23)0] gl AL FA) ' AV A
Atel2 Buj7t 7105 Had £7) glod, wie AEL
ME A7 oHYAN Fo|R EITh HAle] HPLCH
T E 1002 Wi, A4 od3 SAE AR Y9
Zo] ZAZ2HE FZ59|A catechin compoundsS FEZ
e 2ty gae uae Fae B w 2 A
g HEAFIEA (3, 5 10, 20, 305) 25, 100C A A F
< At Th AL (257), 3, 5, 10, 20, 3029 A catechin
compounds FZ&o|9] H&L B A9 H|%F 79%9 4%
£ HYI, 2% (10007), 324A = 83%, 5, 108 = 84%,
20, 302NAE 81%0l9th T 29 FEL (0205%)AE
9] A& zpolg HYoy AL L% (257), 3, 5, 10
EAME 12%, 202X 20%, 302ANAE 36%2 2U%T,
€% (100C), 3BNM = 64%, SEAME 68%, 10RNHE
85%, 208 ME 76%, 30EAAE 57%2 T 2ANA 20-40%
Ax9] Aol7} ATk

100

" / T
.
-

~=-25°C
—e—100°C

T~

g

(@)

i

Total area in 734nm (%)
(Antioxidant activity)

\

/‘/l
—u —
0 T T T Al T T T
0 5 10 15 20 25 30
Time(rmin)
100
/.‘x- 3min
- —&— 30min
80
’ .\
&
§§ o ®)
Rk L]
2%
204
-
0 T T T T T T T A T

2 30D 4 % 6 7 8 0 100 110
Temperature (°C)
Figure 4. Effect of difference temperature and time on the antioxidant
activity.
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