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In vitro Model System to Evaluate the Influence of pH and Soil-gastric/intestinal Juices Ratio on Bioaccessibili—
ty of Pb, Cd and As in Two Typical Contaminated Soils

FU Jin, CUI Yan—shan"

(Graduate University of Chinese Academy of Science, Beijing 100049, China)

Abstract: Bioaccessibility is one of important evaluating methods for the risk of poisonous soil particles to human. And the method of in vitro
digestion has been used to access the bioaccessibility of heavy metals in dust from contaminated soils, such as lead(Pb), cadmium(Cd) and
arsenic( As). In order to figure out the influence of different soil—to—solution ratio and pH on the bioaccessibility of heavy metals(%) in
stomach and intestine, two typical contaminated soils were estimated using the method of in vitro digestion. The current results demonstrated
that the differences in bioaccessibility of heavy metals were determined as a function of the pH, soil to solution ratios, soil types, digestive or—
gans, and metal oneself. In stomach, the bioaccessibility of Pb, Cd, As in two soils tended to decrease with increasing soil to gastric juice ratio;
the bioaccessibility of Pb in red soil was greater than that in brown calcic soil, but the opposite conclusion for As, while no significant differ—
ences for Cd. In intestine, the bioaccessibility of Pb, Cd, As in two soils also tended to decrease with increasing soil to intestinal juice ratio un—
der three tested pH except for Cd in red soil. The bioaccessibility of Pb in two soils decreased with pH from 6 to 8, while the influences of in—
testinal juice pH on bioaccessibility of Cd, As were determined as a function of soil to intestinal juice ratios. Therefore, the actual uptake of
heavy metals in stomach/intestine could depend on drinking water, and food composition and structure given food—induced pH change in gas—
tric/intestinal juices.
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Table 1 Some physical and chemical properties of soils used in study

FEAN B % CEC/ it /mg kg
TRET pHE L
BHLR Kkr wki cmol - kg Pb cd As Fe+Al AIHRES P
RE+ 7.7 1.40 1.8 60.6 9.96 5576 384 76.4 26 237.9 274
AR 4 42 0.52 439 13.8 18.28 1792 212 132.8 43 454.9 21.6
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Figure 1 Comparison of lead, cadmium and arsenic bioaccessibility

(% )in stomach phase between brown calcic soil and red soil
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Figure 2 Bioaccessibility(% )of lead, cadmium and arsenic in brown calcic soil and red soil for different liquid to
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