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| I:ntroducti-on: |

<Gerant1 Blo—Ge Yeast> 1s a newly mvented product w}nch contains -organic
germanium by bmsynthesxs of yeast and fortlﬁed germamum Such type of organie Bio-
Germanium. Yeast is a substance that is- “made by interacting of bmmolecules like -
protelns, nuclem acid or orgamc amd and 1norgamc form Of germamum durlng the
biosynthesis technoiogy ' _ . :

The purpose of thlS study is to conﬁrm that 1) <Gerant1 Bm»(}e yeast> be 1dent1ﬁed |
orgamc Germanium, and 2) be to examine if Gerant1 Blo~Ge yeast be dlssomated by
Gastric Juices (SGF; Slmuiated Gasmc Flulds) ornot, '

Materials & Methods

1) Test compmmd

Free Yeast & Geranti Blo-Ge Yeast

2) Preparatmn of SGF (Slmulated Gastrlc ﬂmds, pH: 1.2)

SGF (Simulated Gastric ﬂulds pH 1:2) was made by mxxmg w1th 2 Dg, NaCl,. 8.2ml of
35-37% HCI, and fixed to 1, oocml of dlsnlled water in total volume To test the Stablhty
of Geranti Bio-Ge yeast in gastnc Auid condztlon, Two samples were prepdred by
dissolving 300 mg of Gerantt Bio Germamum in 20 mLof dxstﬂiated water and in 20
mL of stlmulated gastric fluid (SGF) Added 2ml of SGF in Gerantl Bio-Ge Yeast was '

treated in-'water bath during 2. hout at 37+o 5°C

3) NMR assay (Spectroscoplc analysm ﬂf Gerantl Bm-Ge Yeast)

Al NMR experiments were performed at 298 K for solutmns of 10 mg of both samples

{“Free-Yeast (d@es not e:ﬂst germamum) am;l “Gerann Blo Ge Yeast Extract”]

dissolved in1 m}; of D20 ona Bruker Avance 600 Spectrometer eqmpped with a smm

TXI PFG i mverse probe head. The temperature was mamtamed mnst ant. w1th1n +0.1 °C
by means of the BVT—zooe umt ' '
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1H NMR spectra were recordeé ata. proton frequency of 600 05, MHgs with a spectral _

width of 7.2kHz and 64K data pomts The chemu:al shifts were referenced to solvent .
31gnals 2D-COSY NMR experiments were performed usmg the standard Bruker pulse
program, cosygqu” with z~grad1ent The 2D-spectra were acqulred with spectral
width of 7. 2kHz for both dlmenswma (F1 and Fz), wﬂth zK data: pomts -and 320

mcrements “The acqmsmon tlmes wm:e 0. 14 s and the recycle delays were 1.7 5. Water,

suppression (to reduce residual water mgnals in both samples ~4 ’? Ppm) was archived

using pre-saturatlon during pulse recycle delay. ;

FT-IR and FT-Raman assay was. experxmented on the supematants and remnants of
the above 3 kinds of sample materlals after bemg dlssolved in mmulated gastric juices '.
respectively and compared the differences among 3 sam,ples [“Freea Yeast {does. not
exist germanium)” and “Gerantl BIQ*Ge Yeast Extract” and “Geranu Bio-Ge Yeast
Extract treated SGF”] by ATR F’I‘uIR and FT—Raman assay. '

' ReSults

1. NMR assay (Spectroscopia analysis of Gerant:Bma»GeYeast) |
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Flgure 1. *H- NMR spectra of germamum free yeast (top) and Geranu Bio-Ge yeast.

{bottom) samples
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Figure 2. 2D COSY NMR spfzctra of germamum free yeast {mght) ami Gerann B;o—Ge :

| yeast (left) samples .

The 1D and’ 2D-NMR spectm of both samples are smular tc) ea,ch other except”
several posmans {see c1rcles in Fig. 1) Thls result may 1mpiy that the structures of;
some proteins (or peptides) | have been modlﬁed by binding thh germanium. .

The FT-IR and Ram.,m spectra for free yeast and Gerantl Bm»Ge yeast powders
also show small dxfferences . ~1400 cm*‘ and ~1600 cm? regmns, respectlvely (see

Figs. 3 and 4)
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Figure 3.’ FT-IR Spectra for (1) Free—yeast powder, (z) G&rantl BmmGe yeast powder
and (3) sohd part of Geranti Blo—Ge yeast in Gastmc Jmces '

Figure 4. Raman spectra ,df'frée‘;s(East and Geranti Bio-Ge yeast-;samgies‘
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The XRD patterns were analyzed fm the samples Of free yeast Gerantl Bio-Ge

yeast and GeO; powder (morgamc pc)wder) As shown in Flgure 5, morgamc GEOz has

- clear crystalline patterns No crystalhne XRD patterns for Gerantl Blo Ge yeast may '

imply that the Ge in yeast shauld n@t be GeOg
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Flgure 5. XRD patterns of the Ge()z, Gerant1 Bm Ge yeast (Ge-yeabt) and free yeast.

_ samples

2. Dmlysxs and ICP experunent& of Geranh BIO-'Ge yeast to determme free
germamum content in SGF (Sunulated Gastrlc Fluid) salutlon

To test the stablhty of Gerantl 310~Ge yeast in: gastmc ﬂuld condmon, two samp}es were
prepared by dissolving 300° mg of Gerantl Bic Germamum in 20 mlL of distillated water
and in' 20 mL of shmulated gastrlc ﬂuld (SGF) : |
For the d1aly51s experiments, Sigma dlalysxs membrane tubmg mth a moiecular weight
cut-off (MWCO) of 1200 Da was. used The tubas ‘were. ﬁlied w1th the Gerantl Bio Ge
yeast solutions. In the outer smlutlm:e a dlalyms tu“be ﬁlled w:tth germamum free water

was 1mmersed After two hour, samples were taken from ‘both the: inside and outside

solutions and analyzed for- metals to aﬂow calculatlon of the free {or small organic’
binding) and bound (by pretem or: peptlde) germamum ‘_ \ -

The elemental analysis. - of t:hese d1a1y515 samples was undertaken by Induchvely
Coupled Plasma Atomic Ermssmn Spectroscopy(mtunaz, Homba J c.w'xn Yvon Co.). Each

sample- ‘Was: measured three tlmes mth three replxcates for each measurement The
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results are presented in Tablc i mth c&ncentratmns cf germdnmm gwen in mg/} (ppm)

G _ Ge coneentratwn (ppm)

~Sample. —

SRRt o Before dml}’ﬂs St After d}aiyszs _
Inwater . v _;36-.37(1 0.2) ' 334&02) ;
InSGF- 1 388(xo08) | 328(4-02)

The results, no bzg dlfferenge m germamum content after dlalyﬁlb, show that the

,germamum taken—up yeast is to be organwaliy baund germanmm and isnot dlssocmted_

into free (morgamc) germamum even in the gastrlc ﬂmd condltwn

_Conclusion_s

*In conclusion, Ge in ‘Gerantl B10—Ge yeast is not dlsscmated m water or gastric

juices, because Ge is bound mth protelnﬁ in Geramrx Bm-Ge Veast or propemes
of ‘Geranti Bio- Ge yeast” was changed by strong. bond w1th Ge. And it shows
that the germanium taken up yeast is to be orgamcally bound germamum andis-
not dlssoc:lated mto mcrgamc germamum even in the gastmc ﬂmd condmon



