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Determination of Tea-Leaf Saponins and Water-Soluble Pectin
in a Green Tea Infusion

Kazuko SHiMADA
Faculty of Human Life Science, Yamaguchi Prefectural University, Yamaguchi 753-8502

The tea-leaf saponins and water-soluble pectin in a green tea infusion were determined. A solid-
phase extraction column (Sep-Pak C18 cartridge) was used for separating the infusion into three com-
ponents. Two milliliters of infusion were injected into the column and eluted with 8 ml of distilled water
to recover the fraction containing water-soluble pectin. In the next step, the fraction containing
catechins was eluted from the column with 15 ml of 20% methyl alcohol in distilled water, and then the
fraction containing tea-leaf saponins was eluted with 5 ml of 80% methyl alcohol in distilled water. The
tea-leaf saponins and water-soluble pectin in the individual fractions were respectively determined by
the phenol-sulfuric acid and carbazole-sulfuric acid methods. In the various green tea infusions, the tea-
leaf saponin concentration of Gyokuro was much higher than those of Matcha, Sencha, Hojicha and
Bancha. The water-soluble pectin content in the infusions of Gyokuro and Matcha was much more than
those of Sencha, Hojicha and Bancha.
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Table 1. Green tea samples and infusion conditions

Infusing condition

Price
Green tea (yen/100 g) Amount of Volume of Temp. of Infusing
tea leaves (g) hot water (ml) hot water (C) time (s)

Matcha (A) 2,500** 0.65 50 85 10*?
Matcha (B) 1,800*! 0.65 50 85 10*2
Gyokuro (A) 4,000 10 60 60 120
Gyokuro (B) 2,000 10 60 60 120
Sencha (A) 1,000 3 100 80 100
Sencha (B) 300 2.3 100 100 30
Bancha 150 2.3 100 100 30
Hojicha 280 2.3 100 100 30

*! Price of Tencha, *2Stirring time (min).
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Fig. 1. Amounts of EGCG and tea-leaf saponins

eluted by various concentrations of methyl
alcohol in distilled water

A: EGCG, B: tea-leaf saponins, NN Bl absorbance, —@—
eluted amount.
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Fig. 2. Amounts of EGCG and tea-leaf saponins
eluted by 20% methyl alcohol in various vol-

umes of distilled water
A: EGCG, B: tea-leaf saponins.
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Fig. 3. Amounts of EGCG, EGC, EC and ECG eluted
by 15 ml of 20% methyl alcohol in distilled

water
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Fig. 4. HPLC chromatograms of catechins in a green
tea (matcha) infusion

A: fraction eluted with 20% methyl alcohol in distilled
water (catechin fraction), B: fraction eluted with 80%
methyl alcohol in distilled water (tea-leaf saponin fraction).
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Table 2. Contents of tea-leaf saponins and water-soluble pectin in the
green tea infusions

Tea-leaf saponins Water-soluble pectin

Green tea

mg/100 ml (g/100 g) mg/100 ml (g/100 g)
Matcha (A) 27.0£0.4  (2.08%+0.03)  25.4+0.8  (1.96%0.06)
Matcha (B) 22.9+0.4  (1.76%0.03)  34.8+1.5  (2.68%0.11)
Gyokuro (A) 58.4+6.3  (0.35%£0.03)  29.2+£0.9  (0.18%0.01)
Gyokuro (B) 86.2+2.1  (0.52+0.01)  43.3£1.0  (0.26%0.01)
Sencha (A) 31.9+£2.0  (1.07£0.07) 7.6+1.0  (0.26%+0.03)
Sencha (B) 21.2+1.6  (0.92+0.07) 8.6+0.2  (0.37%0.01)
Bancha 59+0.1  (0.25%0.01) 3.440.2  (0.15%0)
Hojicha 15.8+£0.3  (0.69%0.02) 54103  (0.24+0.02)

Each value is the mean *standard deviation of triplicate determinations.
The values in parentheses are the contents of tea-leaf saponins or water-

soluble pectin infused from tea leaves (g/100 g of tea leaves).
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