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Abstract

Random copolymers of glutamic acid (glu—ala, glu—leu, glu—-phe, glu-tyr) were employed to investigate the relationship
between side chain structure and peptide charge on adsorption behavior at an oil /water boundary. Adsorption of a series of
glutamate copolymers at a heptane /wazer interface was examined by the dynamic pendant-drop method to determine
interfacial tension. Incorporation of leucine or phenylalanine into a glutamate copolymer results in greater tension reduction
than incorporation of alanine or tyrosine These effects are amplified at pH values near the isoelectric point of glutamate,
where macroscopic adsorbed films of glu-leu and glu—phe exhibit gel-like properties in response to interfacial area
compression. Differences in interfacial tension behavior of glu—tyr and glu-phe indicate the importance of the tyrosine
p-hydroxyl group on adsorption and aggregation at the oil /water interface. © 1998 Elsevier Science B.V.
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1. Introduction
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traction techniques [11-13]. Structure and activity of
proteins in micellar environments is also under in-

- a
renders most proteins surface active. Thus, exposure
of an aqueous protein solution to a nonpolar phase
invariably results in adsorption of protein molecules
to the interface. While many studies “ocus on protein
adsorption at aqueous /solid interfaces [1-5], less is
known about adsorption at liquid/fluid interfaces,
and the oil /water interface in particular. Protein
adsorption at the oil /water boundary governs the
formation and stabilization of food ernulsions [6—10].
The interactions of proteins with oil interfaces are of
interest in microemulsion and reverse micellar ex-
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structure and surface activity is not well understood
and knowledge of the conformation of adsorbed
proteins is essential to understand the long-term ef-
fects of an interface on enzymatic activity.

There are several distinct time regimes in interfa-
cial tension resulting from the adsorption of proteins
at air/water interfaces. These can be characterized
as resulting from diffusion, conformational changes,
and aggregation of proteins. The time constants range
from seconds to hours and even days [16—19]. Glob-
ular proteins may not reach an equilibrium interfacial
tension (e.g., [20]), and the adsorption process is
believed to be irreversible [16,21-24].

The goal of this work is to probe the effects of
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