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Diagnostic FAB-MS Spectra of Green Tea Components

Dong Cheul Moon*

, Jeong Hee Lee and Yong Moon Lee

College of Pharmacy, Chungbuk National University, Cheongiu 360-763, Korea

Abstract—A simple dignostic method using Fast Atom Bombardment mass spectrometry was
applied to the characterization of green tea flavonols from the eluates of Sepahadex LH-20 column
chromatography. From the ethyl acetate extracts, crude mixture of flavonol fraction(Fr.1~4) were
separated by the stepwise gradient elution with 30, 45, and 60% aqueous acetone. Procyanidine
B analogues were found to be typical constituents of Fr. 1. Main components of Fr. 2 were catechins
and gallo-catechins. Fr. 3 contained mainly ester type compounds, catechin-gallates, gallocatechin-
gallates with their analogues. Fr. 4 was contaminated with some phthalate esters.

Keywords [ Fast atom bombardment mass spectrometry, Sepadex LH-20, tea flavonols.
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Fig. 1—A stepwise elution chromatogram of the EtOAc

extracts of green tea on sephadex LH-20 with
aqueous acetone.
(Fr. 1) The 1st eluate with 30% sol'n.; (Fr.
2) The 2nd eluate with 30% soln.; (Fr. 3)
Eluate with 45% sol’n.; (Fr. 4) Eluate with 60%
sol'n.
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Fig. 2—FAB mass spectrum of the Ist half eluate of EtOAc extract of green tea with 30% aqueous acetone
on a sephadex LH-20 column. (a) in positive mode (b) in the negative mode.
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Table I—Positive- and negative ion FAB mass spectral data of the 1st half eluate of the EtOAc extract of green
tea with 30% aqueous acetone on a sephadex column

Positive Ions(Rel. abundance, normalized to m/z 579)

Compound IM+HT [M+Nal” MG+ HI" Assignments
i 579(100) 601(12) 671(5) procyanidin B analogues
1I 595(11) 617(8) 687(—) Compd. I+OH
I 563(15) 585(3) 655(2) Compd. I-OH
v 307(206) 329(31) 399(32) gallocatechins
A% 291(238) 313(30) 383(44) catechins
VI 481(23) 503(3) 573(3)
VII 465(35) 487(9) 557(5) Compd. VI—-OH
VIII 449(25) 471(8) 541(4) Compd. VI-20H
X 427(49) 449(25) 519(3) afzelechin gallates
X 409(42) 431(8) 501(4) Compd. IX-H,0

Negative Ions(Rel. abundance, normalized to m/z 577)
[M—H]" [MNa—2H]1~ [MG—H]~

I 577(100) 599(—) 669(~-) procyanidin B analogues
v 305(251) 327(31) 397(26) gallocatechins
A\ ) 289(285) - 311(57) 381(32) catechins
VI 479(47) 501(—) 571(-)
Vil 463(53) 485(—) 555(—) Comd. IV-OH
VIII 447(42) 469(—) 539(—) Cmpd. IV-20H
IX 425(51) 447(42) 517(—) afzelechin gallates
X 407(49) 429(—) 499(—) Compd. IX—H0

The mass spectral data are restricted to the most characteristic ions.
Relative abundances are normalized to most characteristic ions m/z 579 and 577 in positive- and negative ion

FAB mass spectra, respectively.
G: Glycerol
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Fig. 3—FAB mass spectrum of the 2nd half eluate of EtOAc extract of green tea with 30% aqueous acetone
on a sephadex LH-20 column. (a) in positive mode (b) in the negative mode.
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Table I1—Positive- and Negative- ion FAB mass spectral data of the 2nd eluate (Fr. 2) of 30% aqueous acetone

solution on a sephadex LH-20 column

Positive Ions(Rel. abundance, normalized to m/z 307)

Compound Mt HI M+ Na]” IMGTHI® MG+ HI" Assignments
I 307(100) 329(3) 399(18) 491(6) gallocatechins
1I 291(87) 321(6) 383(16) 475(5) catechins
m 579(2) procyanidin B analo-
gues
Negative Ions(Rel. Abundance, noramlized to m/z 305)
(M—H]" [MNa—2H]"~ [MG—-H]"
1 305(100) 327(3) 397(2) gallocatechins
1 289(78) 311(3) 381(4) catechins
111 577(2) 599(—) 669(—) procyanidin B analo-
gues
v 479(5) 501(—) -
v 463(5) 485(—) - compd. IV—-0OH
VI 447(5) 469(—) - compd. IV—20H
vil 431(1) 453(—) - compd. IV—-30H
VIII 321(4) 343D 413(—) compd. [+OH

The mass spectral data are restricted to the most characteristic ions.
Relative abundances are normalized to most characteristic ions m/z 307 and 305 in positive- and negative ion

FAB mass spectra, respectively.
G: Glycerol
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Fig. 4—FAB mass spectrum of the eluate of EtQAc extract of green tea with 45% aqueous acetone on a sehadex
LH-20 column. (a) in positive mode (b) in the negative mode.

Table HI—Positive- and Negative- ion FAB mass spectral data of the eluate (Fr. 3) of 45% aqueous acetone
solution on a sephadex LH-20 column

Positive Ions(Rel. abundance, normalized to m/z 459)

Compound TN " [M+Nal® (MG HI* (MG Nal* [MG+HT" [MG#Na]® Assignments
1 459(100)  481(9) 551(12) 573(5) 643(3) 665(1) gallocatechin-gallates
I 44340)  465(0) 5356)  557(=)  627(D) - catechin-gallates
I 427®) 44901  5192)  531(—~)  611(D) afzelechin-gallates

Negative lons(Rel. Abundance, noramlized to m/z 457)

[(M—H]~ [MNa—2H]~ [MG-H]"

I 457(100)  479(—) 549(4) gallocatechin-gallates
11 441(48) 463(—) 533(—) catechin-gallates
III 425(8) 447(—) 517(—) afzelechin-gallates

The mass spectral data are restricted to the most characteristic ions.
Relative abundances are normalized to most characteristic ions m/z 459 and. 457 in positive- and negative ion

FAB mass spectra, respectively.
G: Glycerol
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