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Glycine/NaOHZAE » pH 12 4&{E1% Fy 0.2M KCI/NaOHA K ©
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Min. Elutent A Elutent B
0 99.0 1.0
5.0 90.0 10.0
12.0 85.0 15.0
20.0 80.0 20.0
Flow rate: 1mL/min
Detector: Thermo UV6000LP
Wave length: 280nm
Injection volume: 10uL
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The Stability of the Solution of Catechins

Ying-Ling Chen' Shu-Yen Lin®

Summary

Tea catechins undergo many chemical reactions in pure water such as spontaneous oxidation and
epimerization. The predominant change appears to be epimerization from the epistructure to the
nonepistructure.  Catechins with 2R, 3R configuration (cis- form) are easier to achieve epimerization than
that of 2R, 3S (trans- form). It was shown that the configuration of 2R, 3S is more stable in nature.
Among eight individual catechins, the contents of EGCG and EGC were above 70% of total catechins. Tea
catechins which almost to be cis- forms are difficult to be stored in pure water because of their frequent
epimerization.

Crude catechins in pH 4 buffer of which EGCG and EGC decrease under about 5% have been stored at
25°C for 30 days. EGCG also had not been found its epimer-GCG in pH 4 buffer at 85°C for one or two
days. Catechins in alcoholic solution are more stable than that of in pure water. It was found that
catechins had decreased significantly to be stored from the fourteenth to twenty-eighth days.

Key words: Catechin solutions, Epimers, Stability

1. Associate Agronomist, Tea Research and Extension Station, Taoyuan, Taiwan, R.O.C.
2. Corresponding author, Research Assistant, Department of Horticulture, National Taiwan University,
Taipei, R.O.C.
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(-)-Epi-form

(-)-Epicatechin: R1=R2=H
(-)-Epigallocatechin: R1=OH, R2=H
(-)-Epicatechin gallate: R1=H, R2=X
(-)-Epigallocatechin gallate: R1=OH, R2=X
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Fig. 1. Chemical structures of tea catechins and their epimers
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(+)-Catechin: R1=R2=H
(+)-Gallocatechin: R1=OH, R2=H
(+)-Catechin gallate: R1=H, R2=X
(+)-Gallocatechin gallate: R1=OH, R2=X

(48lE—)
Fig. 1. (continued)
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Table 1. Composition of the catechin sample

Chemical component Contents (% dry wt.)
Gallic acid 0.69
GC 2.40
EGC 6.42
C 1.30
EC 5.06
EGCG 52.46
GCG 6.90
ECG 12.68
CG 0.87
TC 88.09
Caffeine 0.42

TC=Total catechins=GC+EGC+C+EC+EGCG+GCG+ECG+CG
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Table 2. Recovery of major tea catechins after filtration (%)?

Membrane material® GC EGC C EC EGCG GCG ECG CG
PVDF 96.8 98.3 97.9 100 97.9 96.0 95.5 85.9
PTFE 97.8 99.2 99.0 100 96.8 95.2 94.1 92.9
PES 94.1 96.4 94.7 97.6 78.2 69.8 64.2 54.3
PS 94.7 94.5 92.5 95.7 98.3 78.7 79.7 63.2
CA 95.0 95.0 94.3 96.3 933 85.1 89.6 77.2
NL 67.5 69.3 63.0 67.8 60.2 52.8 50.4 39.1
NC 100.5 100 100.6 101 100.7 98.9 100.5 99.8

*Data have been corrected according to the certification of chemicals & reagents from Sigma.

" PVDF : polyvinyldifluoride

: polytetrafluoroethylene with a hydrophilic coating
: polyethersulfone
: polysulfone

: cellulose acetate

PTFE
PES
PS
CA
NL
NC

: nylon
: nitrocellulose

¥
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Table 3. Degree of conversion for individual catechin standards at 80°C about 2 hrs

Starting compound Configuration Epimer Converted(%) Uncoverted(%) Others(%)
(-)-EGCG 2R,3R (+)-GCG 29.2 67.8 3.00
(-)-EGC 2R,3R (+)-GC 15.9 62.7 21.4
(-)-ECG 2R,3R (+)-CG 22.4 70.8 6.80
(-)-EC 2R 3R (+)-C 12.5 55.7 31.8
(H)-GCG 2R,3S (-)-EGCG 8.60 85.4 6.0
(H)-GC 2R,3S (-)-EGC 5.60 82.4 11.0
(+H)-C 2R,3S (-)-EC 2.50 90.0 7.50
U~ pH ERRRE B TSR
Table 4. Effect of pH on the analysis results of the catechin sample
Contents (% Dry wt.)
pH GC EGC C EC EGCG GCG ECG
Check(water pH 5.8) 2.37 6.63 1.34 5.44 52.5 9.24 0.126
2 2.47 6.57 1.12 1.65 52.9 9.03 0.196
4 2.45 6.35 1.31 5.48 52.7 9.10 0.181
6 2.24 6.63 1.35 5.68 51.0 8.93 0.129
8 2.77 4.98 2.23 8.97 10.4 7.00 0.839
10 2.55 4.11 1.19 1.43 8.21 4.44 0.714
12 2.55 1.24 0.213 0.546 1.02 2.02 0.896
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Table 5. Stability of catechins in various pH solution stored at 25°C (mg/100mL)

¥

St
A

BILAAK

A%

EGCG EGC
Days pH2 pH4 pHO6 pH2 pH4 pHO6
0 121° 112° 104° 20.1° 20.2° 18.6"
7 103 105 59.1° 19.3 19.0° 11.6°
14 96.8¢ 103 38.4° 20.1° 20.2% 9.01°
21 99.9°¢ 102° 28.6¢ 21.2° 19.1° 8.83¢
28 95.5% 110 10.4° 21.8" 21.6° 8.42°
gt ¢ R E T/ NS RN [F] B R 2 BRI E 2 5 5% -
Note : Means within same column followed by different letter are significantly different at the 5% level using the Duncun’s multiple range test.
TN~ HRBREAEEERE 2 e
Table 6. Stability of catechins in various alcoholic concentration stored at 25°C (mg/100mL)
EGCG EGC
Days 0 15%Alc. 35%Ale. 55%Alc. 75%Alc. 0 15%Alc. 35%Alc. 55%Ale. 75%Alc.
0 96.3" 102° 103 113° 120° 20.9° 20.7° 20.8° 23.9° 22.8°
14 90.5" 98.4° 101° 110° 119° 20.7° 19.7° 18.3° 20.4° 20.6"
28 79.2° 86.7° 87.4° 94.6° 98.0° 17.5° 15.9 13.6° 14.9° 16.6°

ittt R PE AT NS R [FE R % B 72 5 S% B -
Note : Means within same column followed by different letter are significantly different at the 5% level using the Duncun’s multiple range test.
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Table 7. Effect of temperature on the stability of EGCG in pH 4 solution (ppm)

Days
Temperature (C) EGCG GCG EGCG GCG EGCG GCG EGCG GCG
25 250 — 252 — 254 — 256 —
45 254 — 254 — 250 — 252 —
65 249 — 253 — 244 3.0 239 5.7
85 252 — 255 0.5 239 7.2 228 11.6
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