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Mini Review

Nutraceutical can be defined as any substance that is consumed
as food or a part of a food that provides medical or health benefits
including prevention and treatment of disease [1]. Herbal
nutraceuticals are commonly used by people who seek alternative
health care. The goal of achieving an optimal or maximal state of
nutrition and health is becoming an increasing challenge with the
introduction of newer categories of nutraceuticals. In recent past,
there is rapid upsurge in usage and demand of herbal medicines
and food preparation. According to WHO, the estimated world
production was 62 billion US dollar which is projected to grow to
US $5 trillion by 2050 [2].

Research interests have been focused on various herbs e.g.
ashavganda, Satavari, vidarikand, arjuna etc. These herbs are
very important medicinal plants that have been used in Ayurvedic
and indigenous medicine for long time ago. Herbs are chemically
rich with its varied content of active compounds such as tannin,
phytosterols, saponin, flavonoids (arjunone, arjunolone, luteolin),
gallic acid and many useful polyphenols. These herbs can be used as
an antioxidant, antithrombotic, hypolipidemic, immunomodulatory
activities, liver tonic, diuretic, hypocholesterolmic, anti-carcinogen,
anti-inflammatory agent and has been used for centuries to treat a
wide range of diseases [3-5]. Ayurveda, Indian traditional medical
science found several ways in which the medicinal benefits of
herbs could be conveyed via certain foods as carriers. Milk is one
of the most important carriers of herb which has been effectively
used to deliver phytochemicals for targeted health benefits in the
traditional Indian system of medical science [6]. It is therefore
envisaged to study the possibility of incorporating Herb extract
into milk for developed functional drinks preparation. However,
Herb extracts posses an unpleasant flavour, astringent taste and
abnormal brown colour characteristics. Microencapsulation of the
herb extracts appears to be an alternative for mask flavour, colour
and astringency of the extract [7].

Microencapsulation can be prepared by using certain food grade
core materials like maltodextrin, WPC, B-cyclodextrin is useful for

delivery of bioactive herbal compound [8].Ithas two distinct phases;
an inner bioactive herbal compound phase, which is encapsulated
by second core material phase, has been successfully tried for
delivery of certain flavours or active ingredients. The matrix for
encapsulation is constructed using food grade or GRAS materials
that can fulfill these requirements may include polysaccharides
of plant or microbial origin, food proteins, emulsifiers and so on.
Emulsion based delivery system also exhibit controlled release
behaviour and better bioavailability when ingested as part of food

[9].

In food industry, the various microencapsulation techniques
solvent dispersion/evaporation, phase separation (coacervation),
drying, co-crystallization, and interfacial polymerization have
been widely used to protect food ingredients against deterioration,
volatile losses or premature interaction with other ingredients
[10]. Several materials have been encapsulated in the food industry,
including, amino acids, vitamins, minerals, antioxidants, colorants,
enzymes and sweeteners [11]. The protective mechanism is to
form a membrane (wall system) to enclose droplets or particles
of the encapsulated material (core). So far, various kinds of
microencapsulation techniques, such as solvent dispersion/
evaporation, phase separation (coacervation), drying co-
crystallization, and interfacial polymerization, have been developed
[12].

Nanotechnology/Nanoemulsion

Nanotechnology is an enable technology that has the potential
to revolutionize agriculture and food systems. Driven by increasing
consumer demand for healthy food products, researchers have
been applying tools and knowledge in nanotechnology to address
the issues relevant to food and nutrition. Nanoemulsions are a
class of extremely small droplets that appear to be transparent or
translucent with a bluish coloration. They are usually in the range
50 to 200 nm but much smaller than the range (from 1 to 100pm)
for conventional emulsions. Nano scale control over food molecules
may lead to the modification of many macro scale characteristics,
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such as texture, taste, other sensory attributes, processability, and
stability during shelf life. The applications of nanotechnology in
food and agricultural systems are growing very fast. One important
application of nanotechnology in food and nutrition is to design and
development of novel functional food ingredients with improved
water solubility, thermal stability, oral bioavailability, sensory
attributes, and physiological performance. The nano sizes of
emulsions enhance not only stability of the emulsions, but also the
bioavailability of the encapsulated phytochemicals.

Nanoemulsions can be prepared through either high or low
energy emulsifications. High-energy emulsification methods
include high shear homogenization, high-pressure homogenization,
microfluidization, ultrasonic homogenization [13], and electrified
coaxial liquid jets [14]. It should be pointed out that, although
ultrasonic homogenization and electrified coaxial liquid jets could
also be used to form nanoemulsions, they are currently limited in
laboratory use and have not been used in large batch production
[13,15].

High-energy methods are effective in reducing droplet sizes, but
may not be suitable for some unstable molecules, such as proteins or
peptides. Alternatively, low-energy emulsification methods, such as
phase inversion (PIT) method, which uses the changes in solubility
of polyoxyethylene-type non-ionic surfactants with temperature
[16,17], colloidosomes [18], cubosomes [19], and microfluidic
channels [20], can also be used to prepare nanoemulsions. From
a food technology perspective, the microencapsulation in wall/
coating polymer or the embedding in polymeric matrix reduces the
moisture/water content and acts as a physical barrier to oxygen and
small molecules inhibiting chemical and enzymatic degradations
[21]. Moreover, microencapsulation, depending on the polymers
used, may increase the solubility/dissolution rate of the product
and control organoleptic modifications [8].

Common core materials include carbohydrates, gums, semi-
synthetic cellulose derivatives and synthetic polymers [8,22]). Each
carrier has advantages and disadvantages in terms of properties,
cost and encapsulation efficiency. Currently, maltodextrins, soluble
modified starch derivatives are used alone or in combination with
other materials in food and drug processing of plant extracts,
aromatic additives, carotenoids and vitamins [23,24]. Maltodextrins
have multifaceted functions including bulking and film formation
properties, binding ability of flavour and fat, reduction of oxygen
permeability of wall matrix. However, its low glass transition
temperature, leading crystals increasing
temperature [24,25] may induce disruption of the structural
integrity of wall matrix and produce agglomeration or caking of
micro particulate powders. As a result, release of encapsulated
actives and degradation/oxidation process may occur during the
storage period. Therefore, a more efficient and stable carrier for
natural products.

formation under

Conclusion

During the past decade, the interest in bioactive components
including polyphenols, isoflavonoids etc has been increased
considerably because proposed by

of beneficial effects

epidemiologists, nutritionists and food manufacturers. However,
these bioactive components is posses unacceptable sensorily
properties, light and oxygen sensitive hence incorporation into milk
system often leads to a undesirable changes into product. During
storage, these changes are pronounced which deteriorate products
more which limits its application.

Encapsulation of the herbs appears to be an excellent tool for
masking flavour, colour and astringency of the extract. It could
enough to hold the bioactive compounds herb extracts which has
not only minimizing its undesirable effect but also maintained
stability
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