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The adsorption of BSA on the surfaces of -MnQO,and 6-MnO,
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Abstract The adsorption of bovine serum albumin BSA  on a-MnO,and 8-MnO, was compared and the factors affecting
its adsorption on the surfaces were investigated. The results showed that BSA significantly adsorbed onto «-MnO, and
3-MnO, surfaces and the adsorption affinity of BSA on the surface of §-MnO, was higher than on that of ®-MnO,. From pH
3.8 to pH 8.0 the percentage of BSA adsorbed on both particles was found to decrease as pH increased. At pH 3.8 the
percentage of BSA adsorbed on a-MnO, was 88.2%  while that of BSA on 3-MnO, was 94.0% . The adsorption quantity of
the protein on both particles increased with BSA concentration and decreased with NaCl concentration. We also found that
the adsorption process on a-MnO, was quasi — reversible and the process on 3-MnO, was completely irreversible. In the

adsorption process BSA undergo secondary structure transformation from «-helix to random coil causing entropy increase.
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HZQ-F160 TU-1800 -
PHSJ-3  pH 90-3
SW-CJ-2FD 0516-1
10 mL H-800
Zetasizer 3000  Zeta Malvern 8900  FTIR
RVT4104
1.2
BSA pH 3.8 4.6 0.05 mol/L / pH 6.3 7.18.0 0.05
mol/L. / I mg/mlL
BSA 0.02% 4°C
Bradford
1.3
a-MnO, ’ 4¢g  MnSO; H,0 10 ml 1mol/L.  H,SO, 70 ml
9g NH, ,S,0q 30min 5h 5000r/min 15min
5 4g/L
3-MnO, ’ 1L 0. 07mol/L. MnSO, 0.05mol/L.  KMnO,
6 h a-MnO, 4g/1.
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a-MnO,  3-MnO, XRD SEM §-MnO,
250nm BET 94.22m’/g a-MnO,
800 nm x 15 nm X BET 31.12m°/g
1.4 4
1.4.1
10 ml 2 ml pH 3.8 4.66.37.18.0
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3
1.4.2
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1.4.3 ¢
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pH 3
1.4.4
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2
2.1 pH BSA 100 - O o-MnO,
H 3-MnO:
pH . 80 |
2
pH  BSA e
=E 40
1 1 BSA  «-MnO, g
3-MnO, pH <20t
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Fig. 1 Effect of pH on the adsorption of BSA onto the surfaces of
a-Mn0, and $-MnO,
pH BSA BSA 75 wg/ml 20°C BSA initial concentration 75 pg/ml
20 °C
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2.3 BSA
BSA a-MnO,  8-MnO, 80 — oMnO,
4 BSA —a— §-MnO»
- 60
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Sc 40
3-MnO, @%
=g
< 20}
2.4 BSA  MnO,
1 pH =4.6 BSA . . . . .
70 90 110 130 150
BSA  «-MnO, 3-MnO, BSAR YA E
BSA OL-MHOZ 13.7% S- BSA initial concentration (mg/mL)
MnO, BSA 8-MnO,
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BSA a- Fig. 4 Effect of BSA initial concentration on the adsorption
MnO, BSA
2.5 FTIR 1 BSA «MnO, §-MnO,
FTIR Table 1  Desorption of BSA from the surfaces of «-MnO, and
8-MnO,
g/ mg %
1 Particles Adsorption amount  Desorption percentage
1600 ~ 1700 c¢m ™' I 1500 ~1600 ¢m ™' a-MnO, 27.2 + 0.3 13.7+ 0.8
1] 1220 ~ 1330 ¢m ™ 8-Mn0, 30.1 = 0.3 3.7 0.7
I C=0 I
V NH V CN I
V NH 3 NH '® s
1660 ~1650 em ™' - £ BSA
a -MnO
1640 ~ 1620 ecm ™' 1675 cm ™' B- g BSA+Z-M:02
1690 ~1660 cm ™' B- 1650 ~ 1640 cm ™' &
o- 19 20 _%
]
BSA 5 3302 . ! ! ! ! I
_ _ 3500 3000 2500 2000 1500 1000 500
em”! NH 1658 cm™' I % Wave number (cm™?)
=0 1535 cm ™ 11 NH
BSA a- 5 BSA  «-MnO, FTIR
10 21 2937 2872 cm_l “CH Fig. 5 FTIR spectra of the BSA-MnO, complex formed from the
2
-1 «-MnO,
1448 cm CO0— V CN 1400
em”  —OH 21313 1242 em”™V
CN V NH 1690 ~1660 cm ™' 1640 ~1620 cm ™' 1675 cm ™'
B- 1171 1126 cm ™' G0 ? 619 em™  NH 2363
em ™! Co, a-MnO,
5 a-MnO, 3414 cm ™! 0—H 1638 1616cm ™
H—O0—H 2721400 em™' —OH
2 525¢m ™! MnO, Mn—0
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a-MnO, BSA
5 BSA 11 NH 1535 cm ™! =0
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BSA ¢
3
1 pH3.8~8.0 BSA  «-MnO, 3-MnO, pH pH3.8
a-MnO, 88.2% d-MnO, 94.0%
2 BSA «-MnO,  8-MnO, BSA BSA
«-MnO, 3-MnO, 8-MnO, «-MnO, BSA
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