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The aim of this study was to identify binding properties of germanium (Ge) in Germanium-forti-
fied Yeast using optimum manufacturing process. The ratio of yeast cell and germanium solution
was 1:0.5 (50%), and pH 6.5, 35°C and 20 h during fermentation, and Germanium-fortified Yeast
produced. In results of the XRD, NMR and FT-IR analysis, it was different adding inorganic Ge
(GeO,) during fermentation process from transformed into germanium in Germanium-fortified
Yeast. And germanium concentration was not shown any difference before and after in the dialysis
test with SGF (simulated gastric fluids). Therefore, Germanium-fortified Yeast of Geranti made by
using biosynthetic technology was considered that transformed into organic properties during fer-
mentation process. And, this result showed that Germanium-fortified Yeast was not dissociated
under SGF (simulated gastric fluids) condition because of its structural binding safety. Thus, Ger-
manium-fortified Yeast was transformed into organic germanium during biosynthetic cultivation. It
is expected that this Germanium-fortified Yeast can be applied as a new dietary functional mate-
rials for cellular immunity, recovery of injured cells and immune system, and possible anticancer
activities by activation immune cells like macrophage.
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S Wl Saccharomyces cerevisiae®] GeO,ol #
8 F UFE RIS ARERY. SRe dgstE s
953 Aog A 5 AW Bt AFe A 0}8FA
S B ope}, I AARE EFT YTIFUCE v,
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a4F B WA, 2 ApolX AR d5= Saccharomyces
cerevisiage, KCTC 11995 A3 38117 A(KRIBB) -FH 223
(KCTCpIIA EeF wol AR oM, wiA= YM Broth(Difco
AL, WS AREEHATE 2AF A AT S Al
AZvky §oa) wjdl e gol w9 A=vtkeg 94 24
oA oAl Wil AZrhr o]&g #A WE fUATIE
BE AFh 7b A S A AN TR 7A £
9] 2BAE vprro] AlEnhy 38t aRE Alxsiith o
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vy Zfgh Aot e FAE AA Aaste] ARSI

Asvky 75t 5 P43 =704 e A=ny ¥ 34,
Asvhy 43t a2 8 3 F D AErkE 7 = 0,
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e wish 2) &% A9 AZvhEE) EENEE 0 %, 1:
0.5(50%), 1:1(100%), 1:2(200%) = 1:3(300%)°1 wWE &
A W Azek e W 3) Ev oA WE AErkr f9
o W& £(20, 30, 35, 40, 45 = 50°C) % pH(4, 5, 6,
6.5, 7 % 80 Il M A=k I ¥, a3 4) W
& AIZHS, 10, 15, 20, 25 R 30 AlZhell WmE A=Znkg &
W3l a5 A4k

aw 9] A=rks $F 4. A=vks B (AldichA
USA, Ge standard solutionyS ARMESiSion Alzebgel &4
2 ICP-AES(Inductively Coupled Plasma Atomic Emission
Spectroscopy, Ultima2, Horiba Jovin. Yvon. Co. Japan)Z 7}
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lm/ D0 =21 Al&E RFEe™, 600 MHz NMR(Bruker
Avance 600 spectrometer with 5mm TXI PFG inverse probe
head, Germany)el4] 'H NMR AHEHE Ach IREAS
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1000 m/E A9 Az M, 2= water bath 37-0.5°C
2 A1 WAL F Ak 7k Eafe] v TAE skl 50
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Wela ehA s Agels sl AlZukge] 99 270N o
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mgS 20me FRT H AFSd Az 5 F Y
(Sigma, MWCO 1,200 Dayell go} 2A17F §3F £4E5 A
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Fig. 1. Change of the germanium concentration according to
added-germanium during fermentation.
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Fig. 2. Change of the germanium concentration according to the

ratio of yeast cell and germanium solution during fermentation.
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Fig. 3. Change of the germanium concentration according to pH
during fermentation.
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Fig.. 4. Change of the germanium concentration according to
temperature during fermentation.
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Fig. 5. Change of the germanium concentration according to
incubation time during fermentation.
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Fig. 6. XRD patterns for (a) GeO, powder, (b) Germanium-
fortified yeast, and (c) dried-yeast.
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Fig. 7. 1H NMR spectra for (a) dried-yeast and (b) Germanium-fortified yeast.
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“Fig. 8. F’f—IR\ Siiécti'é fdl;:(a}' dried-yeast, (b) Germanium-fortified yeast and (c) solid part of Germanium-fortified yeast in SGF (simulated

gastric fluids).” * .

Table 1. Dialysis and ICP experiments of Germanium-fortified
Yeast to determine free germanium content in SGF (Simulated
Gastric Fluid) solution

Germanium concentration (ppm)

Before dialysis After dialysis
In water 363+ 0.2 33.4£02Y
In SGF 38.9+0.3 32.8+0.2%
"N=10

2Values are Mean SD (Standard Deviation)
INot significant differences between before dialysis and after dialysis at
o = 0.05 by #-test.
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