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Mechanism of Interaction Between Ag® and Saccharomyces cerevisiae

CHEN Can, WANG Jian-long
(Laboratory of Environmental Technology, INET, Tsinghua University, Beijing 100084, China)

Abstract: To understand the characteristics of Ag” biosorption by the waste biomass of Saccharomyces cerevisiae  the release phenomena of the
cell physiological cations, such as K* , Mg** , Ca’* s Na* , and pH value change during Ag® uptake were investigated. The presence of Ag”

promoted the release of the cations; and decreased the absorption of H* . Ton exchange was one of the mechanisms involved in metal-microbe
interaction. Ag* also exhibited a degree covalent binding with the biomass. Both Ag”™ uptake and cation release (K* , Mg’ , Ca’* or Na* )
followed the pseudo-second order kinetics. Fourier transform infrared spectroscopy (FTIR) indicated that the carboxyl group on the surface of
the cells could play important role in metal-microbe interaction. The scanning electron microscopy with energy-dispersive X-ray analysis ( SEM-
EDX) and transmission electron microscopy with energy-dispersive X-ray analysis (TEM-EDX) were used to directly observe the change of the
component elements and surface configuration of the cells before and afier the interaction of the microbe with Ag” » and the results proved that
Ag" was adsorbed by the cell surface. Simultaneously, the precipitate containing Ag with higher concentration than the surface-adsorbed Ag was
formed on the cell surface also resulted in the removal of Ag” from the aqueous solution.
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Table 1  Parameters of the pseudo-second order rate equation of Ag* uptake and the cation release (K* , Mg?* » Ca®* » Na* ) by the waste yeast

SE N BT vy/mmol* (g=h) =" ky/g* Cmmol*h) ! go/mmol*g™" g, SEIME/mmol+ g~ R
Ag* 1.9897 29.14 0.2613 0.263 8 0.998
K* 25.8398 55.18 0.6843 0.6795 0.999

Ag-Bio Mg 2.3458 269.47 0.0933 0.0924 3 0.999
Na* 0.649 6 2827.27 0.015 16 0.014 93 0.998
Ca’* 0.0294 61.12 0.0219 0.020 61 0.996
K* 17.3913 39.21 0.666 0 0.667 1

Bio Mg 0.4287 112.08 0.0619 0.06173 0.999
Na* 0.1792 667.23 0.016 39 0.0167 0.996
Ca’* 0.0121 41.20 0.017 1 0.015 38 0.997
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