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Comparison of Extraction Procedure with Hot Water,
Acetonitrile, and Aqueous Acetonitrile on HPLC Determination
of Caffeine and Catechins in Green Tea Leaves

Yoshihiro Hisanobu, Shinich Suematsu, Hideaki Saigo,
Ryoko Matsuda, Kyoko Hara, and Yoshihiro Komatsu

In our previous study, it was shown that tea catechins isomerized to its corresponding epimer
during hot water extraction. This suggested that the analytical value of catechins in tea leaves
closely depended upon the extraction temperature, time. and media.

For a simultaneous determination of caffeine and catechins by high performance liquid chroma-
tography. a comparative study of extraction procedure to prevent the isomerization of catechins
was performed with conventional hot water, acetonitrile, and aqueous acetonitrile at an ambi-
ent temperature.

Green tea leaves were extracted by 100 (W/V) times of cold water (20°C). hot water (80C),
acetonitrile(20°C). and aqueous acetonitrile(20°C) of different concentration (75, 60. 50, 40, and
25%(V/V) ).

Behavior of catechins during extraction was investigated both by determination of extrac-
tion rate and detection of thermal reaction products. The reaction products were charac-
terized with a comparison of those from authentic standard catechins under the same reaction
condition.

The results obtained that catechins were almost slightly soluble in acetonitrile, but stable and
maximum analytical value of catechins were obtained by extraction of aqueous acetonitrile with
prevention of isomerization, and epimerization of catechins was proceeded in hot water ex-
traction which resulted in unstable analytical value.

The proposed procedure was to extract green tea leaves by aqueous acetonitrile (50%) at
20°C for 40 min with stirring.

By the procedure. a maximum and stable value of catechins was obtained for the original
concentration in green tea leaves. On the other hand, analytical value of caffeine was not affected
by the extraction media except cold water and acetonitrile.
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Table 1. Examination of Extraction Frequency
(n=3, =g/100ml)
Catechins
Frequency Caffeine

—EGC —EC —EGCg —ECg +C Total

First extraction 31.47 67.10 22.10 74.03 21.37 3.54 188.14

Second extraction 3.15 6.71 2.21 7.40 2.14 0.35 18.81
(Calculated value)  (3.147) (6.710)  (2.210) (7.403) (2.137) (0.354) (18.814)

Third extraction 0.32 0.67 0.22 0.74 0.21 0.04 1.88
(Calculated value)  (0.3147) (0.6710) (0.2210) (0.7403) (0.2137) (0.0354) (1.8814)

Solvent: acetonirrile-water (1 . 1).
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