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PRODUCTION OF FLAVORING COMPOUNDS THROUGH
GENETICALLY ENGINEERED SACCHAROMYCES CERE

VISIAE AND THEIR EVALUATION AS ANTIOXIDANT
AND ANTIMICROBIAL
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ABSTRACT

Natural aroma compounds are of major interest to the flavor and fiagnmce in
dustIy. Biotransformation technology is useful to produce a novel active ingredients
for the food and beverages. This work is aimed to produce a flavoring compound
as eugenol which is the major constituent ofclove essential oil by transfonning the
genetic material ofclove bud into Saccharomyces cerev;s;oe. Tbe transformants ex
amined for their ability to produce eugenol as a biomarker of tIansformation proc
ess.The results indicated that 85% of transfonnants yeast isolates were able to pr0
duce eugenol. Eugenol (92%) followed by thymol (6%) and 2~henylethyl alcohol
(PEA) (0.09%), were represented in YEP broth (1) analyzed by GC/MS as the most
potent aroma- active compounds of the transfonnants yeast. Carbon source in
culture broth is consider as important factor in determining the amount and type of
fragrance or flavor substances produced. The transfonnant extracts exhibited a
potent scavenging activity on DPPH radicals. The radical scavenging activity ofall
extracts was significantly (p>O.05) depending on the carbon source in broth which
decreased in the order of broth (1) (75%» broth (2) (40010) > broth (3) (5%).
Evaluation of cell free suspension (CFS) of transfonnants as antimicrobial was
measured as the mycelium dry weight (MOW) ofAspergillusflaws and aflatoxin
production. Data showed that the presence ofeither eugenol, phenylethyl alcohol or
ethanol caused a reduction in MOW. The higher effect was recorded for CFS con
taining eugenol which reduced the MOW (33%) and aflatoxin production. The CFS
containing PEA showed a lower activity. These results indicated the success of the
transformation process for producing the volatile fragrance in CFS extracts which
have antioxidant and antimicrobial activities and related to the phenolic content of
these extracts.
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INTRODUCTION

Natural products (often referred to as
secondary metabolites) are important in
many aspects of life, imparting taste,
aroma and color to most ofour foods and
providing a vast number of pharmaco
active chemicals used in medicine and
agriculture. Although safe synthetic com
pounds are currently in use by industry
and in modem agriculture, there is a
strong international tendency to augment
some of the synthetic chemicals with
natural compounds that often are safer
and friendly in concern to environmental
aspects. Natmal aroma compounds are of
major interest to the flavor and fragrance
industry. Due to the limited sources for
natural aromas, there is a growing interest
for developing alternative sources for
natural aroma compounds, and in par
ticular aromatic aldehydes and phenolic
compounds (Abraham and Berger,
1994). Many essential oils contain com
pounds that resemble in their structure
flavor and aroma compounds. Duplicat
ing plant secondary metabolites in mi
crobial systems (fermentation processes)
leads to aroma compounds that are classi
fied as natmal by the European and US
food legalization. This label represents a
strong marketing advantage (Berger and
Krings, 1998).

By using biotransformation technol
ogy the biotechnologists could manufac
tl!red a range of natural, novel active in
gredients for the food and beverage, cos
metics and personal care markets, for
example: flavours, fragrances, antioxi
dants and antimicrobials (Shimoni et al
2000). Welsh (1994), reported that trans-

ferring the genetic material responsible
for flavour production from a donor or
ganism via an appropriate vector to the
host, its metabolism may be directed a
way from primary metabolism (growth
and replication) to secondary metabo
lism, thereby increasing the potential for
aroma' production. The best way func
tionally to characterize a cloned gene is to
put it into live cells and determine what
effects the encoded gene product has on
defined cellular processes. Similarly, to
identify DNA elements required for the
transcriptional control of a cloned gene,
an appropriate reporter gene nwst be con
structed and tested in vivo (Gottesfeld et
all997 and Smeets et 012000).

The aflatoxins are naturally occurring,
fungal elaborated, toxic secondary me
tabolites and produced primarily by As
pergillus flavus andA. parasiticus. They
are ubiquitous and have been found as
natural contamjDlUlts in a variety offoods
such as peanut butter, breakfast cereals,
com and com meals, dairy products and
other processed foods (Daeschel, 1992).
Because of aflatoxins may significantly
affect animal and hwnan health, protec
tion of food and feed stuffs from these
contamination is a crucial need. Numer
ous chemicals have been shown to pre
vent the growth of A . flavus and afla
toxins biosynthesis including some es
sential oils or active components as euge
nol (Lee and Shibamoto, 2001).

Eugenol (phenolic compound) occurs
widely as a component ofessential oils
and is a major constituent ofclove oil. It
has been used since at least the nineteenth
century, primarily as a flavoring agent, in
a variety of foods and pharmaceutical
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