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Analytical Method for Methylxanthin, Catechin, and Theaflavin
Determinations in Korean Commercial Teas by HPLC
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Abstract Method for separation and quantification of methylxanthins, catechins, and theaflavins in Korean commercial teas (green,
oolong, and black teas) was developed using reversed phase high-performance liquid chromatography (HPLC). After extraction with
hot water, tea compounds were separated on Inertsil ODS-3v (5 um) column, eluted with gradient of 7% acetonitrile and 93% of
20 mM phosphate buffer mixture for 7 min. Column effluent was monitored at 270 nm. This technique was effective for analyses of
methylxanthins, catechins, and theaflavins in teas and biological samples. In green and oolong teas, two kinds of methylxanthins and
7 of catechins were identified, whereas 4 theaflavins were only identified in black tea. Among seven catechins in green and oolong
teas, EGCG showed highest amount, whereas ECG was highest in black tea. (theaflavins were found only in black teas) In all teas,

theobromine content was lower than that of caffeine.
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Fig. 1. Structures of catechins, theaflavins, and methylxanthins evaluated in this study.
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Fig. 2. HPLC separation of the extract from standard
methylxanthins, catechins and theaflavins. Peak: 1, TB; 2, EGC;
3, CAF; 4, C; 5, EC; 6, EGCG; 7, GCG; 8, ECG; 9, CG; 10, TF; 11,
TF3G; 12, TF3'G; 13, TF33'G. Column: Inertsil ODS-3V (5 um, 4.0
x 250 mm), UV: 270 nm, mobile phase:acetonitrile/20 mM phosphate
buffer, temperature: 30°C, flow rate: | mL/min, sample size: 20 pL.
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Table 1. HPLC analysis of standards: limits of detection, tests for linearity and recoveries after spiking of tea

Compound Limits of detection (ng) Linearity range (ng) Recovery after spiking (%)
theobromin 1.95 0-800 101.3+2.6
(-)-epigallocatechin 14.64 0-800 82.4+12
caffeine 2.40 0-800 99.8+1.7
(-)-catechin 12.58 0-2000 919+1.5
(+)-epicatechin 3.03 0-1500 82426
(-)-epigallocatechin-3-gallate 4.61 0-1500 79.6+4.6
(-)-gallocatechin gallate 5.95 0-2500 923+£53
(-)-epicatechin gallate 6.50 0-5500 99.6£0.7
(-)-catechin gallate 1.36 0-3300 103.8+1.3
theaflavin 6.03 0-3300 742+2.1
theaflavin-3-gallate 5.85 0-1400 86.6+ 1.0
theaflavin-3'-gallate 5.15 0-1800 81.8+1.2
theaflavin-3,3'-digallate 6.78 0-1800 89.1+1.4

Range of linear plots of concentration versus peak area in pvolts (n=3), *=0.99 for all 13 plot.
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Fig. 3. HPLC chromatograms of the extracts from Korean
commercial green tea (A), black tea (B), and oolong tea (C).
Peak: 1: TB, 2: EGC, 3: CAF, 4: C, 5: EC, 6: EGCG, 7: GCG 8:
ECG 9: CG 10: TF, 11: TF3G, 12: TF3'G 13: TF33'G.
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