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Chapter 16

Aspergillus Enzymes for Food Industries

K.D. Mojsov

Faculty of Technology, “Goce Delcev” University, Stip, Republic of Macedonia

INTRODUCTION

Nature uses microorganisms to carry out fermentation
processes, and for thousands of years mankind has used
yeasts, molds, and bacteria to make food products such as
bread, beer, wine, vinegar, yogurt, and cheese, as well as
fermented fish, meat, and vegetables. Microorganisms are
widely used in the food industry to produce various types
of foods that are both nutritious and preserved from spoil-
age. The first realization that microorganisms were involved
in food production processes was in 1837, when scientists
discovered the role of yeast in an alcoholic fermentation.
Fermentation is one of the oldest transformation and preser-
vation techniques for food. The fermentation bioprocess is
the major biotechnological application in food processing.
Fermentation bioprocessing makes use of microbial inoc-
ulants for enhancing properties such as the taste, aroma,
shelf-life, safety, texture, and nutritional value of foods. A
well-conducted fermentation will favor useful flora, to the
detriment of undesirable flora, in order to prevent spoilage
and promote taste and texture.

Biotechnology in the food-processing sector makes
use of microorganisms for the preservation of food and
for the production of a range of value-added products such
as enzymes, flavor compounds, vitamins, microbial cul-
tures, and food ingredients. Biotechnology applications
in the food-processing sector, therefore, target the selec-
tion and manipulation of microorganisms with the objec-
tive of improving process control, product quality, safety,
consistency, and yield, while increasing process efficiency.
Biotechnological processes applicable to the improvement
of microbial cultures for use in food-processing applica-
tions include traditional methods of genetic improvement
such as classical mutagenesis and conjugation (Pai, 2003).

Industrial microbiology includes the use of microorgan-
isms to manufacture food or industrial products in large quan-
tities. Numerous microorganisms are used within industrial
microbiology. Types of microorganisms that are utilized by
industry include various species of Aspergillus. This genus
includes several hundred types of mold. Aspergillus has

New and Future Developments in Microbial Bi
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become a key component in industrial microbiology, where
it is used in the production of alcoholic beverages and phar-
maceutical development. Microbes produce some important
amino acids such as glutamic acid and lysine. Citric acid is
produced mainly from Aspergillus niger, and is used in the
preservation of food. The enzyme industry is the result of
rapid development of biotechnology. Since ancient times,
enzymes found in nature have been used in the production
of food products such as cheese, beer, wine, and vinegar
(Kirk et al., 2002).

Enzymes which decompose complex molecules into
smaller units, such as carbohydrates into sugars, are natural
substances involved in all biochemical processes. Microbial
sources of enzymes are more advantageous than their
equivalents from animal or vegetable sources. The advan-
tages are: lower production costs, possibility of large-scale
production in industrial fermenters, possibility of genetic
manipulation, and rapid culture development (Hasan et al.,
2006).

Microbial enzymes are generally extracellular and mar-
keted in crude form. Pectinases are used in clarifying fruit
juices, amylases in the starch hydrolysates, which in turn is
used in various product formulations such as beer, vinegar,
etc. In this chapter are described the properties, produc-
tion, and applications of Aspergillus enzymes in the food
industry.

FUNGUS OF INDUSTRIAL INTEREST

Aspergillus is the name used for a genus of molds that
reproduce only by asexual means and it is one of the old-
est named genera of fungi. Aspergillus is a filamentous,
cosmopolitan, and ubiquitous fungus found in nature. It is
commonly isolated from soil, plant debris, and indoor air
environments. By 1926, Aspergillus had become one of the
best-known and most studied mold groups. Their preva-
lence in the natural environment, their ease of cultivation on
laboratory media, and the economic importance of several
of its species ensured that many mycologists and industrial
microbiologists were attracted to their study. Aspergillus

ing. DOI: http://dx.doi.org/10.1016/B978-0-444-63505-1.00033-6
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