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a b s t r a c t

Blood albumins play a very significant role in several biological operations and act as carriers for the
transportation and circulation of various endogenous as well as exogenous materials. Experimental as
well as computational studies have been carried out in understanding the major binding properties of
the system. This investigation explains the interactions of Human serum albumin (HSA) with N-
Lauroyl sarcosine sodium salt (NLSS) and benzethonium chloride (BC), which has been explored by
means of conductometric, spectroscopic as well as computational studies. Phenomenon of micellization
is hindered in several concentrations of protein (HSA) as well as by temperature. Binding ability of HSA
with NLSS and BC has been obtained through UV–visible and fluorescence studies. Computational study
revealed the presence of seven binding pockets in HSA, out of which the most stable binding pockets for
NLSS and BC includes pocket1 and pocket2.
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1. Introduction

Interactions between surfactant and protein have been studied
for years because of their extensive usage in pharmaceuticals,
detergency, food and biological systems [1-3]. Studies on their
interaction help us to recognize several types of interactions that
include hydrophobic, electrostatic, van der Waals forces interac-
tion, etc. [4]. These interactions serve as main forces for the asso-
ciation among various proteins and surfactant molecules in
aqueous solutions [5,6]. It has been acknowledged from the previ-
ous studies that protein-surfactant interactions modify the molec-
ular features of proteins by amending their binding capacities,

solubility and conformations [7,8]. Andersen et al. [9] explored
the myoglobin-surfactant interaction, and suggested that enthalpy
of interaction is exothermic and is indicator of the weak hydropho-
bic nature between myoglobin and SDS. Moreover, Hoque et al.
[10] studied the interactions between SDS and BSA. The results
demonstrated that three types of interactions exist between the
protein and the surfactant molecules that includes hydrophobic,
electrostatic as well as ion–dipole interactions. Additionally, Lal
et al. [11] investigated the impact of BSA on cationic gemini surfac-
tant via several techniques. The findings revealed that hydrogen
bonding as well as van der Waals forces was mainly responsible
for the spontaneous binding mechanism of the protein with the
studied surfactant molecules. However, stabilization of proteins
by surfactants occurs in two ways, firstly it inhibits the adsorption
of proteins by controlling the interfacial properties and secondly it
stops the coagulation of proteins by associating with them. In ther-
apeutic preparations, the biotechnologists are inserting surfactants
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