
ORIGINAL PAPER

Comparative studies on physico-chemical characterization
of yeast cells entrapped with alginate and hybrid beads
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Abstract Natural polymers used as carrier materials in

immobilization technology have the advantage of being

non-toxic, biocompatible and biodegradable. In the present

investigation, immobilization of yeast cells using different

polymers has been carried out and the properties such as

morphological, hardening, thermal stability and character-

ization of functional groups of alginate and hybrid beads

(alginate–carrageenan and alginate–xanthan gum) have

been studied by different techniques such as scanning

electron microscope, texture analyzer, differential scanning

calorimetry, and Fourier transfer infrared spectroscopy.

The swelling behavior in terms of pH variation as well as

flow properties of alginate and hybrid beads has also been

examined. The hybrid beads prepared from alginate and

carrageenan were found to be the best in terms of strength,

cell holding capacity, pH and thermal stability. The reus-

ability of beads was also studied in terms of enzyme

activity of the entrapped yeast cells. The beads prepared by

alginate–carrageenan were found to be more stable than

alginate and alginate–xanthan beads. The yeast cells

entrapped in alginate–carrageenan beads showed no sig-

nificant decrease in enzyme activity up to seven batches.

Thus, alginate–carrageenan beads can be used as a poly-

meric carrier/support to develop a stable and long-term

immobilized cell system, which indicates its high potential

for commercial applications in food and pharmaceutical

sector.
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Introduction

The application of immobilization technology in fermen-

tation processes is of significant importance because of its

several advantages over the free-cell system. High cell

density, high operational stability, easy handling, probably

in continuous systems, and multiple reuses are important

advantages of immobilized cells [1]. Immobilization of

whole cells has become an efficient tool for biosynthesis,

biotransformation and analysis. Natural polymers such as

alginate, carrageenan and xanthan gum have been used as

carrier materials for entrapment technology, having the

advantage of being non-toxic, biocompatible and biode-

gradable [2, 3]. Immobilized cell technology can induce a

shift of fatty acid composition towards saturation, which

results into the modification of plasma membrane compo-

sition [4, 5]. Therefore, the efflux from immobilized cells is

small and retards the permeability of cellular material. This

helps in saving cytoplasmic material or cellular energy for

the restoration of a low membrane permeability needed for

survival as compared to that of free cells [6].

Alginate, a natural occurring non-toxic hydrophilic

polysaccharide, found in all species of brown algae [7, 8],

containing D-mannuronic acid and L-glucuronic acid linked

through 1 ? 4-glycosidic bonds [9]. The use of alginate as

a support has wide applications due to its ability to form

strong thermostable gel with divalent and trivalent cations

such as Ca?2 and Al?3. The exchange of the sodium ions
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