J. Korean Soc. Appl. Biol. Chem. 49(1), 55-59 (2006)

AZ0Hs2stamo| HZ0Hset CryElo)
22| U solo] B AT

Ol4J8|* - O|&4F! - O|§iF Z-OIR*“-'#%—%
A—EA ) FYAFAr, §F7|2AAAQT, kot G shap
AENAG RO G HFE 87158, et £aada
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This study was designed to investigate the optimum manufacturing condition of germanium-forti-
fied yeast, and the binding properties of germanium (Ge) in germanium-fortified yeast. The nutri-
tional optimum conditions were glucose 3.0 (w/v) %, yeast extracts 0.3 (w/v) % and peptone 0.5
(w/v) %, and the amounts of yeast cells were 67.4 mg/ml. And, the standard germanium-fortified
yeast was produced under the condition at the ratio of yeast cell and germanium solution  was
1:0.5 (50%), pH 6.5 and 35-40°C during fermentation. In results of the identification, binding of
germanium-protein showed structural difference between the inorganic Ge (GeQO,) added during
fermentation process and germanium-fortified yeast. Therefore, germanium-fortified yeast made by
biosynthetic technology formed structurally safe organic germanium during fermentation process.
Germanium-fortified yeast can be applied as a new functional material for the improvement of

health, the prevention and treatment of chronic degenerative disease like cancer, and the enforce-
ment of immune system.
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Table 1. The culture medium of yeast with the different nutritional
composition

Glucose Peptone Yeast extract  Amount of yeast

(%) (%) (%) (mg/ml)
1.0 0.1 0.1 416+£19*
2.0 0.1 0.1 445+2.1
3.0 0.1 0.1 498+ 1.8
4.0 0.1 0.1 414+18
5.0 0.1 0.1 522+24
3.0 0.2 0.1 509+23
3.0 0.3 0.1 56.7+2.5
3.0 0.4 0.1 533+24
3.0 0.5 0.1 53.6+22
3.0 0.5 0.2 535+29
3.0 0.5 0.3 674+28
3.0 0.5 04 588+2.8
3.0 0.5 0.5 533+26

*Mean + S.D., n=5.
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Table 2. Comparison of germanium accumulated in the yeast by
the ratio of yeast and inorganic germanium

The ratio of yeast: inorganic The amount of accumulated

germanium germanium in the yeasts (ppm)
1:0.5 5215+ 125.32%
1:1 4698 + 89.87
1:2 2672 +£56.44
1:3 1340 +27.28

*Mean = S.D., n=5.

Table 3. The effect of pH and temperature during yeast fermentation

Germanium” o Germanium
pH (ppm) Temp (°€) (ppm)
4.0 1775 +£22.12 20 2552 +£35.21%
5.0 3168 £27.85 30 3845 +55.58
6.0 4638 +£38.97 35 5344 £ 62.14
6.5 5836 + 53.86 40 4789 £ 49.72
7.0 3556+42.12 45 2321+22.14
8.0 2567+ 31.03 50 1842 + 18.87

YConcentration of organic germanium accumulated in the yeasts.
PMean + S.D., n=3.
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Fig. 1. Elution profile of gel filtration (Shodex protein KW-803
column) for yeast extract. (A) Yéasts were grown in the presence of
GeO,, (B) Yeasts were grown in the absence of GeO,, (C) Only GeO,.
-@-: Germanium concentration, -ll-: Protein absorbance.
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Fig. 2. Germanium contents of each fraction separated by prep.
cell.
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