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This figure is reprinted from Albert et al. (1993). 
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Figure 4.26 Effect of concentration ratio of LYZ/Cyt C/BSA to (a) 

Navicula sp. frustules, (b) MIP50%,1/0.5/0.5, and (c) 

NIP50%,1/0.5/0.5. R50 is defined as concentration ratio of 

LYZ/Cyt C/BSA that corresponds to 50% reduction in 

adsorption capacity of adsorbent towards LYZ. Adsorption 

condition: V = 10 mL, W= 1.5 mg, C0, LYZ = 0.07 mg mL-1, 

temperature 25 oC, pH 10, time 1 hour. The points represent 

mean values of 3 replicates of adsorption test and error bars 

represent standard error. 
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Figure 4.27 Dynamic rebinding profiles of protein mixture on the (a) 

Navicula sp. frustules, (b) MIP50%,1/0.5/0.5, and (c) 

NIP50%,1/0.5/0.5. Adsorption condition: V = 10 mL, W= 1.5 mg, 

C0, LYZ = C0, BSA = C0, Cyt C = 0.07 mg mL-1, temperature 25 oC, 

pH 10. The points represent mean values of 3 replicates of 

adsorption test and error bars represent standard error. 
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Figure 4.28 Effect of the regeneration cycles on LYZ adsorption to the 

MIP50%,1/0.5/0.5. Regeneration was performed by washing with 

0.5 M NaCl solution. Adsorption conditions: V = 10  mL, 

W= 1.5 mg, C0, LYZ = C0, BSA = C0, Cyt C = 0.07 mg mL-1, time 1 

h, temperature 25 oC, phosphate buffer (pH 10). The points 

represent mean values of 3 replicates of adsorption test and 

error bars represent standard error. 
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Figure 4.29 (a) Absorption spectra of LYZ, FITC-MIP, and FITC-NIP. 

(b) Electron transfer. 

155 

Figure 4.30 Fluorescence micrographs (100x magnifications) of (a) 

FITC-MIP and (b) FITC-NIP in phosphate buffer solution. 
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Figure 4.31 (a) FTIR spectrum of the pristine Navicula sp. frustules, 

MIP50%,1/0.5/0.5, NIP50%,1/0.5/0.5, FITC-MIP, and FITC-NIP. (b) 

Magnification of FTIR spectrum from range of 4000 to 1350 

cm-1. 
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Figure 4.32 (a) Structure of FITC at aqueous solution adapted from 

(Sjöback et al., 1995) and the fluorescence intensity of (b) 

FITC-MIP and (c) FITC-NIP  in buffers with pH ranging 

from 3 to 10. The points represent mean values of 3 

replicates of measurements and error bars represent standard 

errors. 
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Figure 4.33 Fluorescence emission spectra of the (a) FITC-MIP and (b) 

FITC-NIP with increasing LYZ concentration in buffer 

solution. Adsorption conditions: V = 10  mL, W= 1.5 mg, 

time 1 h, temperature 25 oC, phosphate buffer (10 mM, pH 

7.0). 

161 

Figure 4.34 Fluorescence quenching efficiency changed for (a) FITC-

MIP and (b) FITC-NIP according to LYZ concentrations. 

The insets show the Stern-Volmer plots for respective 

samples. The points represent mean values of 3 replicates of 

measurements and error bars represent standard errors. 
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Figure 4.35 Binding kinetics of FITC-MIP at varying LYZ concentration 

and FITC-NIP at LYZ concentration of 0.007 mg mL-1. 

Adsorption conditions: V = 10 mL, W= 1.5 mg, temperature 

25 oC. The points represent mean values of 3 replicates of 

measurements and error bars represent standard errors. 
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Figure 4.36 Fluorescence quenching efficiency changed for (a) FITC-

MIP and (b) FITC-NIP towards different proteins. 

Adsorption conditions: V = 10  mL, W= 1.5 mg, C0, LYZ = C0, 

BSA =C0, Cyt C =0.007 mg mL-1, time 1 h, temperature 25 oC, 

phosphate buffer (10 mM, pH 7.0). The error bars represent 

standard errors. 
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Figure 4.37 Fluorescence quenching efficiency changed for (a) FITC-

MIP and (b) FITC-NIP with increasing concentration ratio of 

LYZ/Cyt C/BSA from 1/0/0 to 1/5/5 in buffer solution. 

Adsorption condition: V = 10 mL, W= 1.5 mg, C0, LYZ = 

0.007 mg mL-1, temperature 25 oC, pH 10, time 1 hour. The 

error bars represent standard errors. 
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Figure 4.38 Fluorescence intensity change of FITC-MIP within 8 hours. 

The points represent average values of 3 replicate 

measurements and error bars represent standard errors. 
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LIST OF ABBREVIATIONS 

 

AAM Acrylamide 

APTMS 3-aminopropyltrimethoxysilane 

BET Brunauer-Emmett-Teller  

BSA Bovine serum albumin 

Cyt C Cytochrome C 

DE Diatomaceous earth 

DMAEMA 2-(dimethylamino)ethyl methacrylate 

DLVO Derjaguin-Landau-Verwey-Overbeek 

EGDMA ethylene glycol dimethacrylate 

FITC Fluorescein isothiocyanate 

FTIR Fourier transforms infrared 

HPLC High performance liquid chromatography 

LYZ Lysozyme 

MAA methacrylic acid 

MIP Molecularly imprinted polymer 

MW Molecular weight 

pI Isoelectric point 

SEM Scanning electron microscope 

TEM Transmission electron microscopy 
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