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It is quite difficult for normal or non-outstanding flavored food products to win in the market. Especially in today’s
competition, manufacturers need to adopt substantial know-how to create sensible flavor to products. Most food flavors -
either water based or oil based (usually a liquid oil), are in low molecular weight giving vaporized odors. The liquid oil flavor
enhancement is likely to be converted from liquid into powder form as it helps simplify processing effectively, often by

converting batch production into continuous manufacturing.
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Conversion of liquids into solid powder, mostly it involves the spray-drying process which allowing ‘encapsulation’
starts in the powder substance which containing aromatic oil within the protective wall’s matrix. This helps prevent the
sensitive flavor from the interaction with other active ingredients in the system such as an oxidation with the surrounding air,
for instance. Moreover, it also protects the flavor migration out of the powder.

A major characteristic of encapsulated flavor powder is to the control of flavor release: the least flavor release when
being in a solid form and the free-flow flavors when the protective wall is weakened or broken due to water or heat.

Case Study: Modified Starch in Encapsulation System

There are two major steps in encapsulation process. Firstly the oil-in-water emulsion of flavor oil and wall materials,
for examples; hydrophobic starch, maltodextrin, gum Arabic and other modified starches. The next step is the spray-drying
process which is the most widespread use in encapsulation process.

Process loss in the manufacturing process and control of flavor retention factors are vital. One thing that
manufacturers cannot afford to overlook is the wall material which enables high stability of the emulsion (surface charge
below -10 mV), has proper particle size, forms thin films rapidly while still release water molecule concurrently with retaining
the flavor oil within its particles with the least surface oil.

Wall material selection is simply explained by a case study of Siam Modified Starch’s R&D team. The research team
studied and examined a structural problem of the instant powdered coffee in its manufacturing which causes substantial loss
of flavors during the process. The research team has successfully resolved the flavor loss by applying the encapsulation
system by having the wall material from modified starch which specially developed for this purpose.

Initially, the team analyzed all compositions of powdered coffee, its odors, and the flavor chemistry by using GCMS
(Gas Chromatography-Mass Spectrometry) and found that there are up to 791 flavor substances. They simplified the
experiment by using regular powdered coffee in the market as a reactant to dissolve and homogenize with D-Perse 4* and
Flavotec HP**; both are encapsulants. The results of encapsulation efficiency is demonstrated in comparison as shown in
table 1, following by the sensory test as in table 2. The team found that among various kinds of wall material for coffee,
which has a large amount of flavor substances and diversified complex molecular structures, maltodextrin is very low
efficiency in encapsulating coffee flavors. On the contrary, modified starch which molecular weight developed to appropriate
level, can provide high encapsulation efficiency.

The recent developments and innovations to provide encapsulating characteristic in modified starch is a method to
improve food flavor enormously, enabling the food industry to have more choices in developing new food products with more

convenient in manufacturing and high performance in retaining the food flavors

Flavour 1 part

, Emulsion
] High shear - Size +5 um
Wall material ‘ - Surface charge -10mV
3 parts |:>
- Hydrophc_)blc Solid content + 40%
- Gum arabic
- Maltodextrin Water phase
Wall 3 parts
Oil 1 part

o
Surface oil: Min. /
—
+ 50 um o
+ 100 pm
Encapsulated oil .
F?article 1 Atomized droplet

Figure 1. Proposed mechanism: Encapsulated flavour
(generation by Dr. Werawat, 2009. Siam Modified Starch Co.,Ltd., SMS)
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Table 1. Experimental Conditions

Ingredient gg::ﬂ:: (:/O)Formula 2
Instant coffee | 10.0 10.0
D-Perse 4* 25.0 -

Flavotec HP** | - 25.0

* Maltodextrin ana uatin dau uadna6 sa152d INAa
** Modified starch ann ussn sau wadwa6 sasad Ifa

Table 2. Sensory Test

Sample Aroma

Instant coffee | 5.0

D-Perse 4 1.5

Flavotec HP 4.5
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Figure 2. Encapsulation Process




