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The effects of Germanium biotite on the adsorptive and inhibition
of growth abilities against E. coli and Salmonella spp. in vitro
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Abstract : Germanium biotite, a natural mineral, has been used as a feed supplement to reinforce innate
immune ability. The aim of the present study was to evaluate the effects of germanium biotite on the adsorptive
and inhibition of growth abilities against Escherichia (E.) coli and Salmonella spp. in vitro. Two strains of
enterotoxigenic E. coli and four strains of two Salmonella serotypes (Salmonella Derby and Salmonella
Typhimurium), major bacterial diarrheal pathogens, were used for this experiment. The absorptive ability of
germanium biotite against most Salmonella used in present experiment was observed weakly. The germanium
biotite, however, showed significant effect of bacterial growth inhibition in most experiment bacteria. These
results suggest that the use of the germanium biotite as feed supplement could alleviate diarrhea following
inhibition of bacteria growth. It is also presumed that antibiotics usage for farm animals, considered as causes
of antibiotic residue in meat and emerging antibiotic resistance, could be reduced through the use of
germanium biotite as a feed supplement, in place of antibiotics used for the prevention of diarrhea.
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Fig. 1. Correlation between optical density (OD) and colony forming unit (CFU) of bacteria used in this experiment. All
bacteria used in this experiment show respective correlation between OD and CFU significantly.
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Fig. 2. The adsorptive ability of germanium biotite against

Salmonella (S.) Typhimurium after 8 h incubation. The
lower CFU than control is observed in germanium biotite
group, showing CFU of 73.3%, 66.7%, and 79.5%
compared with control ((p<0.05, “p<0.01).
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Fig. 3. The growth inhibition effects of the germanium biotite against bacteria used in this experiment. The growth of
E. coli K4, Salmonella Typhimurium la, Salmonella Typhimurium 09-2b, and Salmonella Derby is inhibited significantly
by co-culture of the germanium biotite. All bacteria used in this experiment show significant increase of CFU after 8 h

of incubation ('p <0.05, *'p <0.01).
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