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Resumen

La microencapsulacion (ME) permite la incorporacion de ingredientes alimentarios en pequefias
capsulas. Asimismo, favorece la conservacién de sabores, aromas y compuestos como
acidulantes, antioxidantes y vitaminas, asi como algunos alimentos y materiales incluyendo
aceites y microorganismos. La ME es una tecnologia que puede contribuir al procesamiento de
los alimentos al preservar su contenido nutricional, coadyuvar con una liberacion controlada en la
formulacién y facilitar su manipulacién. La liberacion oportuna de los microencapsulados mejora
la eficacia de los aditivos, amplia el campo de aplicacion de los ingredientes alimentarios y
asegura la dosis Optima, mejorando asi la rentabilidad para el fabricante de alimentos. Por lo

tanto, en esta revision se describen brevemente algunos aspectos relacionados con la ME
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mediante el secado por aspersion, materiales encapsulados y encapsulantes, algunas experiencias
exitosas de la ME y su uso en la tecnologia de los alimentos.

Palabras clave: microencapsulation, compuestos bioactivos, secado por aspersion.

Abstract

Microencapsulation (ME) allows the incorporation of food ingredients in small capsules. Also,
promotes the conservation of flavours, aromata and compounds such as acidulants, antioxidants
and vitamins, as well as some food and materials including oils and micro-organisms. The ME is
a technology that may contribute to food processing to preserve their nutritional content,
contribute with a controlled release in the formulation and facilitate its handling. The release
timely of the microencapsulations improves the efficacy of the additives, expands the scope of
food ingredients and ensures the optimal dose, thus improving the profitability for the food
manufacturer. Therefore, this review briefly describes some aspects related to the ME by spray
drying, encapsulated materials and encapsulating materials, some successful ME experiences and

its food technology usage.
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Resumo

A microencapsulacdo (ME) permite a incorporacdo de ingredientes de alimentos em pequenas
capsulas. Além disso, favorece a preservacao de sabores, aromas e compostos como acidulantes,
antioxidantes e vitaminas, e alguns alimentos e materiais, incluindo 6leos e microorganismos. O
ME é uma tecnologia que pode contribuir para a transformacdo de alimentos para preservar 0 seu
conteddo nutricional, ajudar com uma formulacdo de liberacéo controlada e facilitar o manuseio.
A libertacdo atempada do microencapsulado melhora a eficécia de aditivos, alarga o &mbito de
ingredientes alimenticios e assegura a dose ideal, melhorando assim a rentabilidade para o
fabricante de alimentos. Portanto, esta revisdo descreve resumidamente alguns aspectos da ME
por spray drying, encapsulados e materiais de encapsulacdo, algumas experiéncias bem sucedidas

de ME e seu uso em tecnologia de alimentos.

Palavras-chave: microencapsulagdo, compostos bioactivos, secagem por atomizagéo.
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Introduction

Microencapsulation (ME) is the isolation of the Active Ingredient (liquid, solid or gaseous state)
to obtain products with a spherical form and micron size, in which the active ingredient (Al) or
core, is protected from the media by a membrane, facilitating its handling (Ko et al., 2002) and
allowing his release when very small amounts are required (Kirby, 1991). In this sense these
capsules can release their contents at speeds controlled under specific conditions (Chen et al.,
2003; Kim et al., 2002; Lee et al., 2003; Ko et al., 2002; Cho et al., 2000; 2003; Parra, 2010;
Nesterenko et al., 2013).

The technique of ME can be applied to promote the strength of food materials used in the
conditions of processing and packaging, improving the taste, aroma, stability, nutritional value
and appearance of their products, and in that way protect environmentally sensitive substances.
The release properties of the microencapsulations may depend on the content, breaking,
solubilization, warming, pH, or enzymatic action, of the particles. On the other hand, help to
mask flavors and unpleasant odors of the substances (i.e., let you control the release of material

up to to the adequate stimulus) (Lee, 2003).

The ME has different applications in the industry food with the aim of improving the properties
and characteristics of food ingredients, an example is the immobilization of the ingredients or the
addition of antimicrobial agents (Cha et al., 2003; Cha et al., 2002; Choi et al., 2002; Dubey et
al., 2009).

There are several processes for producing microencapsulations, among which are the spray
drying, the spray cooling, fluidized bed combustion (FBC), coacervation / separation of phase,
gelation, solvent evaporation, supercritical fluid (SCF) expansion, interfacial polymerization
(polycondensation), emulsion polymerization and extrusion (Nesterenko et al., 2013). Choosing
the technique from ME for a particular process depends on size, biocompatibility and

biodegradation that the particle needs (Montes, De Paula, and Ortega, 2007). Spray drying is
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currently one of the methods most used in the food industry (Augustin and Hemar, 2009; Desali
and Park, 2005; Gibbs et al., 1999).

Microencapsulation and its applications

The ME has been used by the food industry for more than 60 years and, in a broad sense, into
food processing, including the covering of tiny particles. The size of these microcapsules can
vary, from submicron to several millimeters particles and maintain a wide variety of forms,
depending on the materials and methods used (Desai and Park, 2005). Some ingredients that can
be encapsulated are: acidulants, fats, flavorings, antioxidants, polyunsaturated oils, vitamins,
drugs, microorganisms, minerals, etc. (Dubey et al., 2009; Yafez et al., 2002; Kirby, 1991).
Within the most important parameters to control during the spray drying are: temperature of inlet
and outlet of the drying air, the feed flow of product to dry, residence time and the preparation of

the raw material (Parra, 2010).
Design of microcapsules

A wide variety of natural or synthetic polymers can be selected depending on the material to be
coated and the characteristics desired in the final microcapsules. The correct choice of the wall
material is very important, since it influences the efficiency of encapsulation and stability of the
microcapsule. The composition of the coating material is the main determinant of the functional
properties of microcapsule and the way in which can be used. The ideal encapsulant must provide
to the film emulsifying properties, be biodegradable, resistant to the intestinal tract, have low
viscosity and a high content of solids, low hygroscopicity, not be reactive with the core, have
ability to seal and keep the core inside the capsule, have capacity to provide the maximum
protection to the core against adverse conditions, lacking of a unpleasant taste for their

applicability in food and have economic viability (Barros and Stringheta, 2006).

Most of the wall materials do not have all the desired properties. A common practice is the
mixing of two or more materials. Such materials can be carbohydrates: starches, modified
starches, dextrins, sucrose, cellulose and chitosan; gums: Arabic gum, alginate and Carrageenans
(carrageenins); lipids: wax, paraffin, monoglycerides and diglycerides, hydrogenated oils and
fats; inorganic materials: silicates and calcium sulphate; gluten proteins, casein, gelatin, albumin,
among others (Shahidi and Han, 1993; Silva et al, 2014.).
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Uses and applications in the food industry

The ME spray drying is used primarily in the food industry in order to protect ingredients that are
sensitive to light and oxygen and reduce the formation of free radicals (Ahmed et al, 2010;.
Bakowska-Barczak and Kolodziejczyk, 2011 ; Barros and Stringheta, 2006). According to Desai
and Park (2005) and Kirby (1991), the proper use of microencapsulated industry depends on the
relationship established between the active substance or polymer core and serves as a wall.
Factors that limit or favor this relationship are: release kinetics, the ratio of the copolymer, the

polymer molecular weight, cost, particle size, etc. (Bakan, 1973; Desai and Park, 2005).

The ME is a viable alternative that can be applied to a wide variety of products. Recent studies
have shown enormous potential to protect the core material, resulting in superior quality products
for the food industry; however, the use of this technology in heat sensitive products, such as
microorganisms and essential oils can be limited due to the required high temperature causes

volatilization and / or destruction of the product (Silva et al., 2014).
ME applications on plant products

The ME helps protect and preserve different nutrients or antioxidants bioactive compounds in
fruits and vegetables (Dubey et al., 2009), so there have been numerous studies that use this
technique for the conservation of the compounds mentioned. This becomes important because
there is currently an increase in the consumption of foods that contribute to improving the health
of the consumer, including a variety of fruits and vegetables, which are an important source of

antioxidant compounds.

Among the studies on the implementation of the ME in plant they are developed by Larroza and
Zerlotti (2007) and Fabra et al. (2009), who evaluated the stability of carotenoid compounds
during drying, the ME and its possible application in hydrophilic environments. Another
investigation was conducted with the "astaxanthin™ and xanthophyll carotenoid pigment to obtain
nanospheres encapsulated ethyl cellulose type, achieving good characteristics of encapsulation
efficiency of 98% (Tachaprutinuna et al., 2009 and Parra, 2010). It is worth mentioning that
astaxanthin is a pigment used in the aquaculture industry; recently it proposed the application as a
nutraceutical product.
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Rutz et al. (2013), they were encapsulated juice Brazilian cherry (Eugenia uniflora L.) in matrices
of xanthan-hydrogel rubber and assessed the stability of carotenoids, phenolics and antioxidant
activity after 84 days at 4 and 25 ° C, obtaining better results 4 °© C. They also analyzed acai
juices (with different agents MD 10DE, 20DE MD, GA, tapioca starch) at 25 and 35 ° C.
Furthermore, Tonon et al. (2010), achieved by encapsulating assess the stability of anthocyanins
and antioxidant activity, the results were different in microencapsulated as they depend on

conditions such as storage temperature and water activity of the powders.

Encapsulation of phenolic compounds from myrica bayberry or by Zheng et al. (2011) and Fang
and Bhandari (2011), allowed to determine that the contents of antioxidant compounds not only
depended on the type of encapsulant (ethyl cellulose or MD 10DE), but the process conditions
during the ME as inlet temperatures and exit (150 ° C and 80 ° C), water activity of the powders
and pH of the encapsulated emulsions. Meanwhile, Kuck and Zapata (2016) encapsulated
phenolic extracts from grape skin (Vitis labrusca var. Bordo) using gum arabic and an inlet
temperature of 140 ° C, ensuring retention of phenols (81.4 to 95.3%) , anthocyanins (80.8 to
99.6%) and antioxidant activity (45.4 to 83.7%).

Krishnan et al. (2005), they achieved an oleoresin cardamom microencapsulated by spray drying
using gum arabic, maltodextrin and modified starch. The results showed an increase in the

protection of the oleoresin.

Furthermore, Arrazola et al. (2014), evaluated pigments microencapsulated anthocyanins by
spray drying 30% maltodextrin and 180 ° C, which showed good physicochemical properties
with lower moisture contents (3.43%) and water activity (0.26) and higher percentages of
solubility (93.61%). According to the retention times (1,012 min) and spectral analysis shown by
the samples and the standard delphinidin-3-rutinoside, anthocyanin quantified in the extract and
microencapsulated powders could be Delphinidin-3-rutinoside. Microencapsulated powders
presented color settings ° H between 2 and 7 °, indicating a red color with high tonality, being the

treatment with 15% maltodextrin which presented the highest values of hue.
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Conclusion

Microencapsulation has allowed food materials to better withstand the processing conditions and
packaging as they maintain the flavor, aroma, stability, nutritional value and appearance of their
products. Have carried out recent research using new carriers or encapsulants, however, still you
need further study alternatives of new wall materials and encapsulated materials, and to improve
and optimize existing methods of encapsulation, which increase shelf life of microcapsules and

their potential applications.
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