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Evaluation of effect of protein on dissolution rates of amorphous silica

KAWANO, MOTOHARU
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Experiment on dissolution of amorphous silica in solutions (pH4, 5, 6) containing
BSA and various amino acids including acidic, neutral, and basic amino acids were performed to evaluate th
e effect of organic molecules on dissolution of minerals in the earth®s surface environments. Results indi
cated that BSA greatly enhanced the dissolution rate of amorphous silica. Basic amino acids also exhibited
stronger enhancement effect relative to neutral and acidic amino acids. Therefore, the interaction of bas
ic amino acids residues with the amorphous silica surface are likely to play an important role as rate enh
ancement mechanism of BSA.
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Fig.1 Dissolution rates of amorphous silica in 0.1, 1.0, and
| 10.0 mM NaCl at different solution pH of 4, 5, and 6.
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BSA Amino acids pH Log Rate

BSA Cys 6.09 -11.52

pH ) Asn 5.93 -11.62

(Fig.2) Ser 5.96 -11.61

BSA 1.0 mg/ml Trp 5.95 -11.61
1.6 (pH6) 5.8 Ala 6.11 -11.50

(pH5) 10.9  (pH4) pH Thr 6.04 -11.50
His 6.06 -10.99

(Table 1) Lys 6.09 -10.95

Arg 6.15 -10.82

-10.5 Cys 5.07 -11.99

- 10.0mM Na* Asn 5.15 -11.92

110 7 1.0mMNa® Ser 5.05 -11.93

= o . & 0.1mM Na* Trp 5.02 -11.96
T | « © % Ala 4.98 -11.93
E o o P Thr 5.06 -11.77
20 His 5.02 -11.33
) i Lys 5.03 -11.37
4-1245 ] 8 823??3 gg: Arg 5.07 -11.23
o O 0.10mg BSA Cys 3.86 -12.30

O 1.00me BSA Asn 3.86 -12.34

- ) ; ] 7 s Ser 3.94 1227

PH Trp 4.06 -12.37

Fig.2 Dissolution rates of amorphous silica in solutions Ala 3.88 -12.42
containing 0.01, 0.1, and 1.0 mg BSA at different solution pH Thr 3.88 -12.35
of 4,5, and 6. His 4.02 -11.96
Lys 3.91 -12.03

Arg 3.91 -12.00

Table 1. Dissolution rate of amorphous silica in
soluitons containing BSA.

Sample pH BSA(mg/ml) Log Rate

A0 5.95 0.00 -11.60 105
Al 6.06 0.01 -11.44 1 . 100mM
A2 6.04 0.10 -11.41 Na*
A3 6.01 1.00 -11.35 10 2 1 omM Nar
BO 4.89 0.00 -12.11 g ST
Bl 5.05 0.01 -11.75 E-115 Na*
B2 5.03 0.10 -11.44 g g
B3 5.02 1.00 -11.30 &%-12.0 Q ®
(0] 3.96 0.00 -12.59 §’
C1 4.03 0.01 -12.14 125 ] R
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Fig.3 Dissolution rates of amorphous silica in solutions
Table 2 containing 10.0 mM amino acids at different solution pH of 4,
able 5, and 6.
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Table 2. Dissolution rate of amorphous silica in
soluitons of 10 mM amino acids.
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Fig.4 Numbers of side chain charged sites of amino acid
residues in BSA molecule.
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