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- (HPLC/MS)
, ( ) )s
20 uL, 200 pL-min™ , /0.1%
’ : TEAC
1 0657.72; TS272.5 TA 1001-5132 2011 01-0018-06
, ( ) (
5-0- , 5-CQA) )
, (Cinnamic Acids) Bl ,
(Benzoic Acids) (Flavonoids) , p-
(Proanthocyanidins) (Stilbenes), (Feruloylquinic Acid, FQA)
(Coumarins)[1 (Dicaffeoylquinic Acid, diCQA) ,
[6]
, 1 (Camellia sinen- ,
Sis) , . Bravo Laura 7101
, B, , Casal S [6.511]
(Tea Polyphenols), ,
(C EC ECG EGC GC EGCG )
( ) ,
( ) ) ;
[3-4]
’ 1
: : 1.1 A4
( Coffea arabica Coffea (HPLC)
robusta ) s
: 2010-03-21.
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(Sri Lanka )

)
1.2 Fik
1.2.1

1.2.2

Electron, Courtaboeuf, France), C18

(100% Arabica Columbia

05¢g
25mL ,3 min
10 20
: Surveyor (Thermo-
(EC

250/2 Nucleodur sphinx RP, 5 um, 2.1 mmx250 mm,
Macherey-Nagel, Hoerdt, Fr). :

LCQ Advantage

France),

1.2.3

(ThermoElectron, Courtaboeuf,
(ESI) , Xcalibur

(2] TEAC

(Trolox Equivalent Antioxidant Capacity) ,

Trolox

, DPPH

DPPH™"

PU 8740 UV/VIS,

E , E

DPPH
R 517 nm

,  517nm DPPH"™"

PHILIPS
Savitsky-Golay

b

PHILIPS PU 4900/20.

2

2.1

HPLC/MS & %%

B

>

b 2

. 20 uL,
200 pL'min’', 254 nm,
A B ; A: /0.1%
=90/10, B: /0.1% =10/90,
1.
1 HPLC
/min A/ (VIV) B/ (v/v)
0~10 100 0
10~40 100~70 0~30
40~60 70 30
60~65 70~30 30~70
(GA) (5-GQA) ,
(GO) (EGC)
B 3 -OH, 5 5
B 2 ©
(EC) ;
(EGCQG) (ECG)
b 1 b
[7-11,13-25]
2.1.1
16k 1 9 11 1
I o
4
12+
6
10+
=
8- 10
6 .
4 -
2F y 7 I
O 1 1 1 1 Il
0 10 20 30 40 50
i8] / min
1 HPLC
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2 HPLC
/min /min
1 C,H¢Os 170 4.20 3.96
2 5- C14H;601 344 4.69 4.5
3 CisH1407 306.3 5.30 5
4 C,HgN,O, 180 5.57 5.28
5 Ci6H1509 354 7.40 7.0
6 CsH 1407 306.3 9.44 8.8
7 C15H,404 290.3 11.44 10.8
8 Ci6H1509 354 12.50 11.7
9 CsH oN,O, 194.2 13.44 12.77
10 C,5H,404 290.3 20.46 19.70
11 CyH 50y, 458.4 23.12 22.54
12 4-O-p- C16H150g 338 24.82 243
13 CxH 509 442 .4 30.24 29.86
13 Hr 2
12+
. 100 4
2|
6k
12, ar i
10 ol u w
2I0 3b 4I0 Sb 00 ll() 2]0 3I0 4l()
s8] / min 18] / min
2 HPLC 3 HPLC
1 2 , 2
2.1.2 o > e
/min
3 ,3‘ 1 Ce¢H4NO,
213 ’ 2 C,H,NO, 4.01
3 3-0- C17H009 11.14
4 Ci6Hi309 14.29
’ 5 CoH;0, 15.20
6 CgH,oN40O, 15.78
, , 7 p- CyHgO5 20.66
) V) 8 C1oH 004 21.75
, y=0 , X 9 5-0O- C17H,009 27.27
4 10 3,4-di-O- Cy5H4045 34~38
11 3,5-0- CysHa4015 34~38
12 4,5-0- CysH4015 34~38
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y =1.902x + 63.78,R* = 0.9857 ,
y=1.583x+37.74,R* =0.9592,
y =1.972x +49.44,R* = 0.998 .

B >

0.67 mg'mL", ,  0.502
mg-mL™”, ,  0.476 mg-mL™".
2.2 TEAC {i#alE

5 Trolox s

, Savitsky-Golay

WS H

WG RERY

4.
=[(S, = Sx)/ S,1x100 %,
.S, Opumol'L"  Trolox , (5-CQA) (3-CQA)
;S 0~100 umo-L™"  Trolox (3-FQA) (3,4-diCQA)
(0~100 pmol/L)  Trolox(x) ) ,
y =0.8459x —9.412,R> = 0.9478 2631 :
TEAC 63.6 umol-L™, ,
TEAC 37.8umol-L™, TEAC 35.2 (Theanine) (Theaflavin)
;,tmol'L'l. S s
’ [32-33]’
(Flavan-3-ols), , )
4
50 mg'L! /
/mL : /mL (=<10°)
0.5 0 0 62.8 322 48
0.5 2 10 81.0 57.2 70
0.5 4 20 104.0 73.0 90.9
0.5 6 30 125.8 89.3 107.8
0.5 8 40 135.5 95.3 127.7
5 Trolox EO~E4
EO0 El E2 E3 E4
/uL - - - - - - 200 200 200
5x10™ mol'L™ Trolox ns 0 0 100 200 300 400 - - -
/uL 400 200 100 0 0 0 0 0 0
0.1mol L™ Tris-HCI /uL 1600 800 800 800 700 600 800 800 800
5%x10*mol'L"" DPPH /L 0 1000 1000 1000 1000 1000 1000 1000 1000
Trolox /(umol-L™") 0 25 50 75 100 - - -
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Functional Components and Antioxidant Value in Green Tea, Black Tea and Coffee

GUO An-nan
( Faculty of Life Science and Biotechnology, Ningbo University, Ningbo 315211, China )

Abstract: The separation and identification of the main active compositions in the common beverages (green
and black tea, coffee) are achieved for analyzing the antioxidant activities using HPLC/MS, including the
phenolic compounds (Catechines, Chlorogenic acid, etc.), the purine alkaloids (Caffeine etc.). The caffeine level
is analyzed quantitatively in these given beverages using HPLC. The chromatographic parameters are optimized.
The sampling volume is 20 pL. The flow rate is 200 pL-min™". The mobile phase of acetonitrile solution 0.1%
trifluoro acetic acid is used to carry out gradient elution. The caffeine level found in these beverages can be
placed in descending order as follows: green tea>coffee>black tea. Moreover, the antioxidant capacity is
evaluated using the method of TEAC for comparing the overall antioxidant capacity among these common
beverages.

Key words: tea; polyphenol; chlorogenic acid; HPLC/MS; antioxidant capacity



