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ABSTRACT

Conjugated linoleic acid (CLA) and its isomers are fatty acids
found in meat, milk and dairy products. These fatty acids may have
potential biological properties interesting for human health. It is well
established that milk and dairy products are one of the major dietary
sources of CLA but no work in Egypt has been conducted to assess the
CLA content in different Egyptian processed cheese spreads and the
factors that affect CLA content in these cheeses. Therefore, in the
present study, a survey of Egyptian processed cheeses spreads
available in the local market and its content of the CLA was done.
Moreover, the effect of heating conditions and protein fractions on
CLA content was studied in addition to studying the properties of the
prepared processed cheese spreads rich in CLA content. Fifteen brands
of processed cheese products were collected from the local market and
analyzed. The obtained results revealed that CLA content in cheese
brands labeled "containing vegetable oils" ranged from 0.0 to 0.138%
of the total fatty acids with an average of 0.056% while CLA content
in brands labeled "containing milk fat" ranged from 0.016 to 0.428%
with an average of 0.158%. Concerning the effect of heating
conditions and milk protein fractions, the obtained results clearly
indicated that no significant effect on conjugated dienes could be
detected as a result of heating butter oil or vegetable oils emulsion in
either casein or whey protein concentrate solutions. Also it was
observed that high pH and the presence of whey proteins would
increase the development of conjugated dienes in simulated cheese
models during heat treatment. In regards to the properties of the
prepared processed cheese spread rich in CLA, the obtained results
indicated that the use of increased percentage of CLA rich cheese curd
in the cheese spread mixture decreased the total organoleptic scores of
these cheeses inspite of its healthy effect.

Key words: conjugated linoleic acid, processed cheese ,heat-treatment,
vegetable oils, functional processed cheese spreads
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INTRODUCTION

Conjugated linoleic acid (CLA) is a collective term referring to
the positional and geometric conjugated dienoic isomers of linoleic acid
(LA), which are found as minor constituents of the lipid fraction of
meat, milk and dairy products (Line et al., 1995). In CLA, the double
bonds are conjugated and are not separated by a methylene group as in
case of LA. Each of the double bonds can be in the cis or trans
configuration and the combination of cis — trans double bonds in the
molecule accounts for the different geometric isomers. The cis 9, trans
11 isomer is the principal dietary form of CLA, but lower levels of the
other isomers (trans 10, cis 12; trans 9, trans 11 and trans 10, trans 12
isomers) are also present in CLA food sources (Griinari et al., 1998).
The levels and isomers distribution of CLA in beef and milk can be
affected by the rumen microbial population and animal feed
composition, as recently reviewed elsewhere (Mac Donald, 2000).
Briefly, milk from cows grazing pasture have higher concentrations of
CLA compared with those fed forage or grain, also CLA levels in milk
are subject to seasonal variations.

Ha et al. (1990) have reported that CLA has anticarcinogenic
properties. The cis 9, trans 11 (c-9, t-11) CLA isomer was found to be
biologically active when incorporated into mouse forestomach
phospholipids. Their observations also indicated that CLA could serve
as an effective antioxidant. The conjugated linoleic acid (CLA) content
of cheeses ranged from 3.59 to 7.96 mg/g of lipid. Blue, Bric, Edam
and Swiss cheeses had significantly higher conjugated linoleic acid

content than the other cheeses. Sharp cheddar cheeses tended to have



higher CLA content than the medium cheddar cheeses (Lin et al.,
1995). Very little data is recorded on CLA content in processed
cheeses. Ha et al. (1989) have reported a higher levels of CLA in
processed cheeses, such as cheese Whiz, as compared to natural
cheddar cheese. Although the increased CLA concentration in
processed cheese has been attributed to heat treatment and / or the
presence of food additives such as whey protein concentrate no study
has yet been conducted to directly show that processing conditions and
/ or food additives can increase the level of CLA in processed cheese.
In Egypt, processed cheese and processed cheese spreads in particular,
is considered one of the main types of cheeses that consumed in a large
amount and by a large number of population and in particular by
children, due to its delicious flavor and its nutritional value. However,
no one can declare how much CLA can be found in this cheese due to
the rare studies in this respect. In fact there is only one study in Egypt
dealt with CLA content in milk and some dairy products namely cream,
butter and ghee (Abd El-mobdy, 2009). However this study did not
address the CLA content in processed cheese. Therefore this
investigation was carried out to:

1. Monitor the composition of local processed cheese varieties with
particular reference to their CLA content and dienes as a simple
measure for CLA content of these products.

2. Study the effect of heating conditions and milk protein fractions
on the CLA content in simulated processed cheese models.

3. Study the properties of the prepared processed cheese spread
rich in CLA.



REVIEW OF LITERATURE
Conjugated linoleic acid (CLA) is a group of naturally-

occurring, essential fatty acids. Fatty acids are the building
blocks from which fats are composed. Fatty acids referred to as
"essential fatty acids" are those which are not produced by the
human body but are essential for normal functioning, and
therefore, must be ingested.

To clarify, the fats which have been determined to be
detrimental to human health are trans fatty acids which are
artificially processed through hydrogenation. These are the fats
found, for example, in fried foods. This type of trans fatty acid
is associated with the concentration of cholesterol in human
blood, causing detrimental effects on human health. In contrast,
CLA is created in the rumen of animals.

Conjugated linoleic acid, or CLA, is actually one type of a
naturally-occurring fatty acids, but it has a unique and unusual
molecular form. Linoleic acid is a molecule formed around a
kinked chain of carbon atoms. Two of these carbon atoms in
the chain are linked with double bonds. But when certain
chemicals are introduced, the result is that only single bonds
remain between the carbon atoms and that the kinks in the chain
are rearranged. This single bond form i1s known as conjugated
linoleic acid or conjugated fatty acid. The replacement of those
two bonds and resulting alterations in the kinks of the carbon
chain can take on any one of several dozen forms, varying in

where that extra bond reattaches and where kinks form. Each



molecular combination is known as an isomer and each
isomer of conjugated linoleic acid is referred to different
numbers. Of the multiple isomers of conjugated linoleic
acid, two are currently being studied for their impacts on
animal and human health. Of the two, the most prevalent form is
known as C18:2 n-9 cis, 11 trans, referred to by scientists as 9-
11. This CLA isomer is naturally occurring. It is produced by
bacteria in the rumen, or first stomach, of ruminant animals.
Thus isomer 9-11 is naturally occurring in milk fat and meat. It
is also this isomer that has received considerable attention
because of claims made of its multiple health effects (Greenberg and
Klasma, 2002).

1. Sources of C LA

In the past, CLA was far more abundant in the diets of
people in the North America than it is today. Dr. Zahir Mir,
from the Lethbridge Research Centre of Agriculture and Agri-
Food Canada, estimates that CLA has diminished over the past
50 years from the diet of most North Americans from about three
grams per day to about one gram per day (Greenberg and Klasma,
2002).

Why has CLA dropped so dramatically from our diets?
Changes in societal views of foods, fats and healthy eating is
one reason. Our society's claimed aversion to fat consumption
has resulted in a diet that is very low in animal fats. So the
food industry currently emphasizes no-fat or low-fat foods,

eliminating many sources of naturally-occurring CLA from the



