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Abstract— Micro and Nanoencapsulation are most 
practical and effective techniques for functional 
foods as probiotics, Prebiotics and Synbiotics. In 
order to increase of shelf life of probiotics and also 
improving of some physico-chemical properties of 
Cheddar cheese, microencapsulation technique can 
be used effectively in this field. Due to the 
importance of Cheddar cheese ripening, it is 
necessary to maintain the favorable conditions for 
survival of probiotics and also enhance of  ripening  
time via controlled  release.  
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 INTRODUCTION 
 

      Encapsulation may be defined as a process to 
entrap one substance within another substance, 
thereby producing particles with diameters of a few 
nm to a few mm. Controlled release of food 
ingredients at the right place and the right time is a 
key functionality that can be provided by 
microencapsulation[20].  
Encapsulation describes different processes to cover  
an active compound with a protective wall material 
and it  can be employed to treat flavours so as to 
impart some degree of protection against 
evaporation, reaction, or  migration in a food. Three 
main types of encapsulates might be distinguished, 
i.e., the reservoir type, matrix type and coated matrix 
type [14]. The  Development of microencapsulation 
products started in 1950s in the research into 
pressure-sensitive coatings for the manufacture of 
carbonless copying paper Encapsulation technology 
is now well developed and accepted within the 
pharmaceutical, chemical, cosmetic, foods and 
printing industries. In food products, fats and oils, 
aroma compounds and oleoresins, vitamins, 
minerals, colorants, and enzymes have been 
encapsulated [2]. 
 
Benefits of Microencapsulation 
 

       Microcapsules have a number of interesting 
advantages, and the main reasons for 
microencapsulation can be summarized as follows: 
Protection of unstable, sensitive materials from their  
environments prior to use. Better processability 
(improving solubility, dispersibility, flowability). To 
decrease the transfer rate of the core material to the 
outside environment. Shelf-life enhancement by 
preventing degradative reactions (oxidation, 
dehydration). Controlled, sustained, or timed release. 
Safe  and convenient handling of toxic materials. 
Masking of odor or taste. Enzyme and 
microorganism immobilization. Controlled and 
targeted drug delivery. Handling liquids as solids 
[23]. 
 
PROBIOTICS 

 

     Probiotics is defined as ‘‘live microorganisms, 
which when consumed in adequate amounts, confer 
a health effect on the host [6]. Most probiotics in the 
food supply are used in fermented milks and dairy 
products. The bacteria in a product should remain 
metabolically stable and active, surviving passage 
through the upper digestive tract in large numbers 
sufficient enough to produce beneficial effects when 
in the host intestines [21]. Survival of these bacteria 
during the product shelf life until being consumed is 
therefore an important consideration. Suggested 
beneficial minimum level for probiotics in yogurt is 
106 cfu/mL and daily intake should be about 108 cfu. 
Encapsulation has been investigated for improving 
the viability of microorganisms in both dairy 
products and the intestinal tract[19]. For dairy and 
food applications, probiotic encapsulation in food 
grade, porous matrices has been most widely used 
[5]. 
 
The probiotic effects 
 

      Competition with pathogens. preventing 
intestinal infection. ease of digestion of food. 
lowering of serum cholesterol levels. possessing 
anticarcinogenic activity. enhancement of the 
immune system. production of acid and/or 
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bacteriocins. improving lactose utilization in persons 
who are lactose intolerant [18]. 
 
 
Techniques for Probiotic Encapsulation  
 

       Physicomechanically (Spray drying technique) 
and Chemically (extrusion and emulsion 
techniques). All these techniques have been proven 
to increase the survival of probiotics by up to 90% 
[11].  
      Among the well-known microencapsulation 
methods, spray-drying is most widely used in the 
chemical, pharmaceutical, and food industries due to 
its inherent attributes such as high production rates 
and relatively low operational cost [3]. 
      The principle of spray-drying technique involves 
dissolving a polymer, in the continuous phase, which 
surrounds the core material particles (encapsulant 
such as probiotics) inside the sprayed droplets. 
However, exposure to high air temperatures required 
to facilitate water evaporation during the passage of 
the bacteria in the spray-drying chamber exerts a 
negative impact on their viability and hampers their 
activity in the spray-dried product [7]. 
 
Probiotic viability in dairy products 
 

      A number of factors may affect the loss of 
viability of probiotics in fermented milks. They 
include acidity, post acidification, level of oxygen 
and oxygen permeation through the package, 
sensitivity to antimicrobial substances synthesized 
by starter bacteria, and lack of nutrients[15]. Two 
main options are pursued to increase the viability—
enhancing the probiotic stress response and the use 
of other vehicles for probiotic delivery. 
 
 

Cheese 
 

      Cheese is the generic name for a group of 
fermented milk-based food products produced 
throughout the world in a great diversity of flavours, 
textures, and forms [22]. An essential part of the 
cheese-making process is the conversion of a liquid, 
milk, into a solid material, the curd, that contains 
casein and fat of the milk, but has expelled the main 
part of the water, and usually, the whey proteins. 
This is achieved by the addition of rennet to 
coagulate the casein gel [17]. The cheese curd thus 
forms the basis of the cheese, which is later modified 

by processes such as pressing, salting and ripening 
[1].  
A production of 17,778 million tonnes (t) in 2004 
was reported, which corresponds to a growth of 
almost 3272 t in the last decade. Cheese from cow’s 
milk represents 95%-96% of the total cheese 
production (8). In 2006, an increase of 550,000 t (or 
2.3%) in relation to 2005 was reported. European 
countries, including Ireland, Belgium, Germany, the 
Netherlands, and France registered the main 
production increase, with a similar tendency 
observed in the USA. [9]. 
 
Effects of microencapsulation on cheese 
quality 
 

      Traditional cheese maturation involves a series of 
complex biochemical and microbiological process 
that occur at a very slow rate. Though most varieties 
of cheese ripen fast, certain varieties, especially low 
moisture varieties such as Cheddar, require longer 
ripening to develop the flavour, texture, taste and 
aroma characteristics of mature cheese [16]. 
Introducing encapsulated probiotics in cheese not 
only enhances the storage viability of probiotics but 
also improves the flavor of cheese.  Due to a relative 
high pH (pH 5.5), Cheddar cheese presents the 
advantage of being a good carrier of probiotic 
microorganisms. 
 
Cheese Ripening


     The ripening process of cheese is very complex 
and involves microbiological and biochemical 
changes in the curd, resulting in the flavour and 
texture characteristic of a particular variety [4].  
spray dried Advantages are the cost-effectiveness and 
the applicability to large scale production compared 
to traditional methods like freezing or freeze-drying. 
it seems that the ME is not necessary for increasing 
the probiotic viability in Cheddar cheese but in the 
case of fresh cheese [10]. For example, the ME is a 
good way of enhancing probiotic viability because of 
the low pH value of the product [6].  
The presence of ripening stages during cheese 
processing is an additional problem for the stability 
of a probiotic culture, as its survival through this 
period cannot be predicted with accuracy. 
Biochemical changes occurring inside the cheese 
environment, as water activity decreases, sometimes 
together with a decrease in pH, create a hostile and 
stressful environment for the adjunct cultures[21]. 
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An additional problem is the proliferation of a 
population of non-pathogenic adventitious bacteria, 
usually lactobacilli and pediococci, which often 
become the dominant microbiota in cheese. They are 
also called non-starter lactic acid bacteria (NSLAB) 
[13].  
Some results shown that Increasing the cheese 
ripening temperature from 4 °C to 8 °C did not affect 
the viability of the probiotic microorganisms, the salt, 
fat and protein contents of the cheeses during 
ripening of 24 wk [12]. 
the spray dried culture was stable for 7 weeks while it 
was kept at room temperature and during 
refrigeration as well. 
 

Conclusions 

      Shell materials and Technologies have been 
developed and an extremely wide variety of 
functionalities can now be achieved through 
microencapsulation. Any type of factors can be used 
to prompt the release of the encapsulated ingredients, 
such as: pH changes, mechanical stress, temperature,  
enzymatic activity, time ,osmotic force. Encapsulated 
probiotic bacteria can be used in many fermented 
dairy products, such as yoghurt, cheese, cultured 
cream and frozen dairy desserts, and for biomass 
production. Another major challenge is to improve 
the viability of probiotics during the manufacturing 
processes, particularly heat processing. Keeping in 
view the importance of producing thermoresistant 
probiotic microorganisms, as well as the interests of 
food and pharmaceutical  Companies. There are at 
least two options: discovering new strains of 
probiotic bacteria that are naturally heat stable or that 
have been genetically modified. developing an 
encapsulation system that effectively acts like an 
‘‘insulation material’’. 
      Coating of capsules with some lipids, with high 
melting points, may also Provide low moisture 
conditions and an anaerobic environment for  
probiotic bacteria and may possibly improve thermal 
stability. 
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