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Abstract

To elucidate adsorption of proteins and examine the molecular behavior of protein molecules at
interfaces, various proteins at the air-water interface were studied. The adsorption data of bovine
serum albumin intermediates indicated that the conformational state of a protein played an important
role in adsorption of proteins at interfaces. The adsorption behavior of succinylated beta-lactoglobulin
indicated that the increase in the net negative charge of the protein significantly inflenced both the
kinetics and thermodynamics of adsorption. The adsorption kinetics of beta-casein showed that the
salt that induced break-down of water structure decreased the rate of adsorption.
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Table 1. Molecular properties of BSA intermediates

Refolding Number of S-S

t 1 .

Intermediates Time(h) %812 Bonds Regained
1 0.5 +10,496 7
2 3.0 +19,160 13
3 6.0 =+ 20,090 14
4 24.0 +20410 15

Native +21,220 17
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Fig. 1. Variation of surface pressure with time during
adsorption of bovine serum albumin intermediates at
the air-water interface. The protein concentration was
2X 107 %%,

Key: O; intermediate 1, A; intermediate 2, J; interme-
diate 3, @; intermediate 4, A; native.
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Table 2. Conformational characteristics of succinylated
-lactoglobulin

Succinylation Radius

Net Charge aperiodic structure?

(%) (nm) (%)

0 1.63 +8 24
29 1.71 +16 35
50 1.81 +22 45
69 3,27 +28 55
83 390 +32 60
99 390 +38 69

a) estimated values based on CD spectra
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Fig. 2. Variation of surface pressure with time during

adsorption of succinylated (3-lactoglobulin at the air-wa-

ter interface. The protein concentration was 2X 10 *%.
Key: O; native, @®; 29% succinylated B-lactoglobulin, O;
50% succinylated (-lactoglobulin, B; 69% succinylated
B-lactoglobulin, A; 83% succinylated B-lactoglobulin, a;
99% succinylated B-lactoglobulin.
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Fig. 3. Effect of ionic strength on the variation of sur-
face pressure with time during adsorption of native and
99% succinylated B-lactoglobulin at the air-water inter-
face. The protein concentration was 2X 107%.
A) native B-lactoglobulin B) 99% succinylated f-lactoglo-
bulin.
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Fig. 4. Effect of ionic strength on the steady state sur-
face pressure of native B-lactoglobulin and 99% succin-
ylated B-lactoglobulin.
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Fig. 5. Variation of surface pressure with time during
adsorption of f-casein at the air-water interface. The
protein concentration was 2X10 ‘%,

Key: C; 20 mM phosphate, ~; 1M NaCl, O0; 1M Na-
SCN.
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