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Determination of Germanium in Botanical Drugs by

Flameless Atomic Absorption Spectrophotometry

Abstract—Germanium in various botanical drugs was determined by flameless atomic absorption spectro-
photometry with a graphite tube atomizer. The amounts of Ge in Zingiberis Rhizoma and Angelicae Radix
were 169ug/g and 146ug/g, respectively. The amounts of Ge in some other drugs ranged from 70ug/g to
130ug/g. There is much more Ge in botanical drugs than in foods.
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WA ol AR B WigE AHEdtd KiEd 2A4E 5 SlE graphite tube & FIAT &
RIFTFEISH LA o3 ABF] GegES BRI

BER ME—RE 2 Je 4% 138S AN

JNEE (Cnidii Rhizoma), 5 (Coptidis Rhizoma), ﬁ’t (Scutellariae Radiz), B{= (Amygdali
Semen), ¥ T (Lycii Fructus), UM (Xanthoxyli Fructus), T.Jnf (Acanthopanacis Cortex), ¥
iz (Moutan Cortex), WtT(Aconiti Tuber), ¥ (Rehmanniae Rhizoma), ¥oE (Zingiberis
Rhizoma), %5 (Angelicae Radizx), %643 (Lithospermi Radiz).
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Table [ —The corditions of A.A. for

determination of germanium
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Fig. 1—Effect of acid concentration Fig. 2—Effect of HF concentration
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Table [ —Cationic Interference (added Ge 5ug/ml)

Metal conc. Relative Absorbance* Metal conc. Relative Absorbance*
Cu 1(ug/ml) 1.001 ZIn 1 (#g/ml) 0.998
5 0. 996 5 0. 998
10 0. 987 10 1. 003
Mn 1 (pg/ml) 1. 002 Mg 1(ug/ml) 1. 000
5 0.993 5 0. 989
10 1.010 10 0.997
Fe 3 (ug/mi) 0.998 Ca 5(ug/ml) 1.010
10 1.002 25 1. 017
25 1. 009 50 1.024
50 1.014 Na 0.05(%) 1. 002
K 0.25(%) 1. 008 0.10 1. 008
0.50 0. 997 0.12 1. 094
1. 00 1. 004 0.15 1.327
2.00 1.004 0.20 1.929
3.00 1. 002 0.30 2.501
*Absorbance of Ge 5ug/ml is considered as 1.000
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Fig. 3—Effect of argon flow rate
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Fig. 5b—Effect of ashing temperature Fig. 6—Effect of atomizing temperature
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Table II—The Contents of Germanium in Crude Drugs

Crude Drug Loss on Drying(%)* Contents( ] ) ** Contents( ] ) ***
Cnidii Rhizoma 9.6 141 128
Coptidis Rhizoma 10.1 143 129
Scutellariae Radix 9.9 85 77
Amygdali Semen 5.0 119 113
Lycii Fructus 13.2 109 95
Xanthoxyli Fructus 9.1 131 119
Acanthopanacis Cortex 9.6 114 103
Moutan Cortex 9.5 80 72
Aconiti Tuber 8.4 105 96
Rehmanniae Rhizoma 13.7 80 69
Zingiberis Rhizoma 8.9 185 169
Angelicae Radix 7.8 158 146
Lithospermi Radix 131

*Dried at 105°C
**The contents of Ge in crude drugs which were dried at 105°C
**¥*The contents of Ge in crude drugs which were dried at room temperature
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