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Abstract

This research was attempted to prove suppressing effect of medicinal plants on the intestinal absorption of tox-
ic heavy metals. In vitro study was performed by membrane filtration considering intestinal absorption con-
ditions. From drinking water contaminated singly with 10 and 50 times level of water quality standard for
heavy metals, the removal ratio of lead was 40~60% by Chicorium intybus, Angelica acutiloba and Gano-
derma lucidium. And the removal ratio of cadmium was 20~40%. The removal ratio of lead contaminated
with both was 30~50% by every sample similarly, the removal ratio of cadmium was 10~30%. The removal
ratio of Angelica acutiloba was more higher than Chicorium intybus and Ganoderma lucidium. Considering
the extraction conditions of samples, 70°C, 2 min conditions were higher than 95°C, 10 min conditions, the re-
moval ratios of heavy metals were similar. And the membrane filter permeated the material under 500 mw
selectively, so the final filtrate could regard as passive transport in intestinal absorption. In conclusion, this
research exhibited that the medicinal plants beverages have a suppressing effect on intestinal absorption of

lead and cadmium in drinking water.
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Table 1. Operating conditions of ICP-AES for heavy
metal analysis

Power 1 kw for aqueous
Nebulizer pressure 3.5 bars for meinhard type C

Aerosol flow rate 0.3 L/min
Sheath gas flow 0.3 L/min
Cooling gas 12 L/min
Wavelength Pb 220.353 nm
Cd 214.438 nm
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Table 2. Removal of lead from drinking water by tea
beverages (initial concentration, 1 ppm Pb)

Pb

Tea beverages concentration (ppm)  femoval
ratio (%)
Filtrate Ultrafiltrate
70°C/ 2 min. extraction
Chicorium intybus 0.47 0.18& 56
Angelica acutiloba 0.48 0.14 60
Ganoderma lucidium (.48 0.2% 51
Control (.86 0.74 0(26)"
95°C/10 min. extraction
Chicorium intybus 0.35 0.24 46
Angelica acutiloba 0.28 0.1& S2
Ganoderma lucidium 0.27 0.1¢ 51
Control 0.73 0.7¢ 0(30)

"Data in parentheses are the removal ratio due to losses in
the filtration and ultrafiltration processes.
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Table 3. Removal of lead from drinking water by tea
beverages (initial concentration, S ppm Pb)

Table 5. Removal of cadmium from drinking water by
tea beverages (initial concentration, 0.5 ppm Cd)

Pb

Cd

Tea beverages concentration (ppm)  femoval Tea beverages concentration (ppm)  femoval
ratio (%) - ratio (%)
Filtrate Ultrafiltrate Filtrate Ultrafiltrate
70°C/2 min. extraction 70°C/ 2min. extraction
Chicorium intybus 1.66 0.57 22 Chicorium intybus 0.383 0.225 12
Angelica acutiloba 2.14 0.43 24 Angelica acutiloba 0.247 0.144 28
Ganoderma lucidium 191 0.45 24 Ganoderma lucidium 0.314 0.173 22
Control 2.81 1.63 0(67) Control 0.410 0.283 0(43)
95°C/10 min. extraction 95°C/10 min. extraction
Chicorium intybus 1.48 0.81 26 Chicorium intvbus 0.284 0.119 28
Angelica acutiloba 1.68 0.90 24 Angelica acutiloba 0.214 0.117 29
Ganoderma lucidium 1.93 1.11 20 Ganoderma lucidium 0.283 0.112 30
Control 3.05 2.08 0(58) Control 0373 0260 0(48)
Table 4. Removal of cadmium from drinking water by
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Table 6. Removal of lead from drinking water conta-
minated with lead and cadmium (initial concentration,
S ppm Pb+0.5 ppm Cd)

Pb concentration

Tea beverages (ppm) rg:;goz/%l)
Filtrate Ultrafiltrate
70°C/ 2min. extraction
Chicorium intybus 1.94 1.16 43
Angelica acutiloba 1.98 0.82 50
Ganoderma lucidium 1.61 0.96 47
Control 3.49 3.31 0(34)
95°C/10 min. extraction
Chicorium intybus 0.73 0.61 35
Angelica acutiloba 1.22 0.89 29
Ganoderma lucidium 2.18 (.83 30
Control 2.74 2.33 0(53)

Table 7. Removal of cadmium from drinking water con-
taminated with lead and cadmium (initial concentration,
S ppm Pb+0.5 ppm Cd)

Cd concetration

Tea beverages (ppm) rZimoOz‘;] )
Filtrate  Ultrafiltrate

70°C/2 min. extraction  0.263 0.219 15
Chicorium intybus 0.259 0.188 21
Angelica acutiloba 0.393 0.262 7
Ganoderma lucidium 0.398 0.293 0(d1)
Control
95°C/10 min. extraction 0.261 0.196 13
Chicorium intvbus 0.239 0.117 29
Angelica acutiloba 0.218 0.189 14
Ganoderma lucidium 0.373 0.260 0(48)
Control
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Fig. 1. Removal ratio of heavy metals to filtration and
membrane filtration.
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