KOREAN J, FOOD SCI. TECHNOL
Vol. 26, No. 6, pp. 740~ 744(1994)

AFoHHol offt ZxIFR FI=R

A4 -

o]x%;;] .

SEREETE

2 ¥ & AR
ol 42l
4ol et

Effect of Green Tea Beverage on the Removal of Cadmium and
Lead by Membrane Filtration

Sung-Inn Choi, Jung-Hi Lee and Su-Rae Lee
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Abstract

This study was undertaken to prove the suppressing effect of green tea on the intestinal absorption
of heavy metals using i vitro membrane filtration system. From drinking water contaminated with
10 and 100 times level of water quality standard for heavy metals, the removal ratio of lead (Pb)
was 50~70% by green and black teas, and 30~40% by roasted barley tea. The removal ratio of
cadmium (Cd) was 30~40% by green tea and black teas, and 10~20% by roasted barley tea. The
removal effect from drinking water contaminated with both lead and cadmium was lower than that
from water contaminated singly with lead or cadmium. It appears that tea components and filter mem-
brane compete toward the adsorption of two heavy metals. Among the extraction conditions of raw
tea materials at 70C, 2 minutes and 95C, 10 minutes, the removal ratios of heavy metals were

similar.
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Table 1. Recovery test and content of heavy metals in
tea materials

Tested item Pb Cd
Tested concentration 1, 10 ppm 0.1, 1 ppm
Recovery 95%, 92% 95%, 98%
Tea materials
—Roasted barley tea 1 ppb 1 ppb
—Black tea 1 ppb 2 ppb
—Green tea 2 ppb 4 ppb




742 gkt Al E 3 she) 2] A 26 W A 6 T (1994)

Table 2. Removal of lead from drinking water by tea

Table 4. Removal of cadmium from drinking water by
tea beverages (initial concentration, 0.1 ppm Cd)

beverages (initial concentration, 1 ppm Pb)
Pb concen (ppm) Pb removal
Beverage sample - -
filtrate  ultrafiltrate (%)

70T, 2 min. extraction)

Roasted barley tea 0.60 0.49 37
Black tea 0.22 0.19 67
Green tea 0.29 0.22 64
Control(dist. water) 0.89 0.78 0(14)?
<95C, 10 min. extraction)
Roasted barley tea 049 0.40 29
Black tea 0.19 0.14 55
Green tea 0.22 0.16 53
Control(dist. water) 0.78 0.69 o@EnY

Cd concn (ppm) Cd removal
Beverage sample - -
filtrate  ultrafiltrate (%)
(70T, 2 min. extraction)
Roasted barley tea 0.054 0.043 20
Black tea 0.019 0.013 50
Green tea 0.027 0.021 42
Control(dist. water) 0.066 0.063 0(37)
<95C, 10 min. extraction)
Roasted barley tea 0.041 0.030 22
Black tea 0.017 0.011 41
Green tea 0.017 0.013 39
Control(dist. water) 0.056 0.052 0(48)

UData in parentheses are the removal ratio due to losses
in the filtration and ultrafiltration processes.

Table 3. Removal of lead from drinking water by tea

beverages (initial concentration, 10 ppm Pb)
Pb conen (ppm) Pb removal
Beverage sample - -
filtrate  ultrafiltrate (%)

{70C, 2 min. extraction)

Roasted barley tea 6.83 2.90 35
Black tea 1.33 0.93 51
Green tea 1.23 0.83 52
Control(dist. water) 8.03 6.40 0(36)
(95T, 10 min. extractiony
Roasted barley tea 6.00 3.20 27
Black tea 1.03 0.63 53
Green tea 0.87 0.63 53
Control(dist. water) 7.20 5.90 0(41)
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Table 5. Removal of cadmium from drinking water by
tea beverages (initial concentration, 1 ppm Cd)

Cd concn (ppm) Cd removal

Beverage sample

fitrate  ultrafiltrate (%)

(70T, 2 min. extraction)

Roasted barley tea 0.63 0.30 12
Black tea 027 0.08 34‘
Green tea 0.25 0.08 34
Control(dist. water) 0.75 042 0(58)
{95C, 10 min. extraction)
Roasted barley tea 0.60 0.16 24
Black tea 0.13 0.06 34
Green tea 0.18 0.04 36
Control(dist. water) 0.68 0.40 0(60)
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Table 6. Removal of lead from drinking water contami-
nated with lead and cadmium
(initial concentration : 10 ppm Pb+1 ppm Cd)

Pb concn (ppm) Pb removal
Beverage sample
filtrate  ultrafiltrate (%)
{70, 2 min. extraction)
Roasted barley tea 6.73 2.35 27
Black tea 1.00 0.65 44
Green tea 3.63 0.80 42
Control(dist. water) 7.20 5.00 0(0)
{95C, 10 min. extraction)
Roasted barley tea 6.00 1.60 29
Black tea 0.73 047 40
Green tea 113 0.50 40
Control(dist. water) 6.63 450 0(55)

Table 7. Removal of cadmium from drinking water con-
taminated with lead and cadmium
(initial concentration : 10 ppm Pb+1 ppm Cd)

Cd concn (ppm) Cd removal
Beverage sample
filtrate  ultrafiltrate (%)
{70C, 2 min. extraction)
Roasted barley tea 0.51 0.29 15
Black tea 0.13 0.05 39
Green tea 0.26 0.13 31
Control(dist. water) 0.62 0.44 0(56)
(95T, 10 min. extraction)
Roasted barley tea 043 0.16 11
Black tea 0.18 0.09 18
Green tea 0.14 0.04 23
Control(dist. water) 0.52 0.07 0(73)
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Table 8. Removal of lead and cadmium from drinking
water by tannic acid and gallic acid

Phenolics Phenolics Pb removal Cd removel
concn (%) (%) (%)
Tannic acid 10 52 40
20 63 42
40 66 45
Gallic acid 2.5 27 22
5 39 28
10 45 33
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