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Adsorption Properties of Bovine Serum Albumin on Micron/Nano Calcium Oxalate
Monohydrate and Dihydrate Crystals

WEN Xiao-Ling OUYANG Jian-Ming*
(Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, China)

Abstract: The adsorption isotherms of bovine serum albumin (BSA) on calcium oxalate monohydrate (COM) and
calcium oxalate dehydrate (COD) crystals with a size of 100 nm and 3 wm were detected, and Zeta potential of the
crystals after adsorption of various concentration of BSA was measured. Adsorption quality change of BSA at
different pH value were also measured. Results showed that the adsorption quality of BSA were positively related to
the specific surface area of crystals, that was, following the order: COD-100nm>COM-100 nm =COD-3 pm>COM-3
pm. However, after surface area normalization, the adsorption order was COD-3 pwm>COM-3 pm>COM-100 nm>
COD-100 nm. It indicated that the crystal water and charge density on crystal surface of COM and COD also affected
BSA adsorption. These adsorption isotherms were fitted better with Langmuir model, indicating a monolayer
adsorption of BSA on micron/nano COD and COM surface. The isoelectric point of the four crystals followed an order:
COM-100 nm (7.2)>COD-100 nm (6.7) =COM-3 pm (4.7)>COD-3 pum (4.3), which indicated more serious
aggregation of nanocrystals under pathophysiological conditions (pH=6.3). The maximum BSA adsorption occurred
at around isoelectric point of BSA  (pH=4.8). The adsorption of BSA on micron/nano COM is related to the specific

surface area of crystals, its surface charge, crystal aggregation, crystal water number, and the pH value of system.
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These results can help to clarify the effect of various urine microcrystalline and urine proteins on the formation of

CaO, stones.

Keywords: nano; micron; calcium oxalate; bovine serum albumin; adsorption isotherms; isoelectric point; pH value
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Fig.1

(A) Adsorption isotherms; (B) Isotherms after surface area normalization.
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Adsorption isotherms of BSA on micron/nano COM and COD
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R 1 HK/HAK COM,COD B R
Table 1 The properties of micron/nano COM and COD

Specific surface area Sper / { potential / Pore volume / Crystal size /

Crystal () wy () . Do PZCe.0, Plsy
COM-100nm 15 0.17 37.3 1 146 11.46 7.2 4.8
COD-100nm 21 -2.22 40.9 1212 12.12 6.7 4.8

COM-3pm 2 -6.95 33 4252 1.417 4.7 4.8
COD-3pm 1 -15.5 1.2 3443 1.148 43 4.8

Note: D,,;, represents the ratio of particle hydrodynamic diameter to individual particle diameter.

PZCy,, is the measured point of zero charge of COM and COD (Fig.4).

Plgsy is the measured isoelectric point of BSA (Fig.4).
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(a) nanocrystals fitted with Langumir linear equations; (b) nanocrystals fitted with Freundlich linear equations; (c) micron crystals fitted with Langumir

linear equations; (d) micron crystals fitted with Freundlich linear equations.
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Fig.2 Fitting results of adsorption isotherms of BSA on micron/nano COM and COD
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(a) COM-100nm; (b) COD-100nm; (¢) COM-3pum; (d) COD-3pm.
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Fig.4 Change of BSA adsorption quantity and Zeta potential of micron/nano COM and COD crystals with equilibrium pH
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(a) pH<Plpsy;

(b) Plysu<pH<PZCc04
PZCe,o, is the measured point of zero charge of nano COM, Ply, is the measured isoelectric point of BSA. (a) pH<Ply, (pH<4.8), both BSA and crystal

repulsion H-bondingand
other interactions

(c) pH>PZC“a(,'

surface are positively charged, and electrostatic repulsion interactions occur between BSA and crystal. (b) Plgsy<pH<PZC,, (4.8<pH<7.2), BSA is

negatively charged while the crystal surface remains positively charged, and electrostatic attraction occur between BSA and crystal. (c) pH>PZC,

(pH>7.2), both BSA and crystal are negatively charged, and electrostatic repulsion interactions occur between BSA and crystal.

K5 BSA 549Kk COM 7EARIR pH T BT i 45 B0 K HARH AR H]
Fig.5 Charged situation of BSA and nano COM and their interaction under different pH
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