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Abstract: The fragmentation pathways of EGC/GC and EGCG/GCG (two group stereoiso-

mers) were studied using the ion-trap time-of-flight (IT-TOF) mass spectrometer with the

advantages of high mass accuracy, high resolution, multistage analysis. Hydrogen/deuteri-

um exchange method was used to elucidate the fragmentation processes. The results show

that catechin stereoisomers possess the same fragmentation pathways except for some

differences in the relative abundances of product ions, and can not be differentiated even in

MS*® spectrum. The loss of CO, for EGC/GC occurs at B ring and the loss of C, H, O involve
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both A ring and B ring. The ions of "* A7, "*A~, "* A~ and [M— H—B ring |~ are charac-

teristic product ions for EGC/GC, and it can be used to propose the substituent group of A

ring through the m/z shift of these ions. The ion at m/z 169 corresponded to the gallic acid

anion is characteristic fragmentation of EGCG/GCG, which is helpful for differentiating

EGCG/GCG and EGC/GC.

Key words: epigallocatechin/gallocatechin(EGC/GC) ; epigallocatechin gallate/gallocatechin

gallate(EGCG/GCG) 5 hydrogen/deuterium(H/D) exchange; mass fragmentation
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Fig. 1 Chemical structures and exact masses of tea catechins studied in this paper
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Table 1 Predicted formula, measured and calculated mass/charge rations and mass errors of ESI-MS*

product ions obtained from the [M—H]~ of EGC and GC with relative abundances in parentheses

[M—H—H,0]~ 287.053 8(4/3) 287.056 1 —8.01
[M—H—CO,] 261.074 1(18/13) 261.076 8 —10. 34
[M—H—C;HsO] 247.021 5(10/9) 247.024 8 —13.36
[M—H—2C,H,0]~ 221.043 3(68/68) 221.045 5 —9.95
[M—H—-CO;—C,H,0] 219. 065 2(63/57) 219. 066 3 —5.02
[M—H—CsHsO3]~ 179. 034 8(100/100) 179.035 0 —1.12

L2 A 165.019 4(32/29) 165.019 3 0.61

L2~ 137.024 7(26/20) 137.024 4 2.19

LA 125. 025 5(33/31) 125. 024 4 8. 80

2 EGCG , )

Table 2 Predicted formula, measured and calculated mass/charge rations and mass errors of ESI-MS’

product ions obtained from the [M—H]~ of EGCG and GCG with relative abundances in parentheses

[M—H—CsHsOs ]~

[M—H—C;H,0,]

[M—H—C;H¢Os ]~

[CoHsO5 1~

[CrHs05]

331.043 4(38/37)
305. 063 8(19/17)
287.054 3(3/4)
193.013 6(5/3)

169. 015 6(100/100)

2.2 EGC /

EGC )
EGC / )
, ) 2,
8
3a EGC ,
4 m/z 125. 025 5.
137.024 7,165.019 4  179. 034 8,
C 1,4 (A 1,3 (FFATHLIL,2
("PAT) ) B
, EGC(Dg) )
EGC(Dy) [M(Dy) —D]™ (m/=z
312.109 2) m/z 128. 044 8,140. 044 7,

331.045 9 —7.55
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287.056 1 —6. 27
193.014 2 —3.11
169.014 2 8.28
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