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A Study on Wall Materials for Flavor Encapsulation
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Abstract

For the encapsulation of flavor compounds, maltodextrin (MD), gum arabic (GA) alkenylsuccinated modified
starch (MS) and gellan gum were chosen for wall materials and their combination was optimized. Five fruit
flavor compounds having boiling point of 90~200°C were selected as core materials and their mixture was
incorporated with rapeseed oil (flavor mixture to oil = 1 : 4). Flavor compound mixture to wall material ratio
of 1:4 was selected, and the amount of maltodextrin was fixed to 30% of the wall material mixture. Gellan
gum was selected as an additional wall material to increase emulsion stability. The optimum combination
ratio of the wall material mixture for maximal total oil retention and minimal surface oil content is: 30.0%

MD; 26.4% GA ; 39.6% MS ; 4% gellan gum.
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Fig. 1. Influence of rapeseed oil content on relative vapor
pressure of each flavor compound.

M: flavor:rapeseed oil = 1 :0, £2: 1:1, [I: 1:2, B:1:3,
RS: 1:4, [ 1:5.

Table 1. Viscosity of the selected wall materials

%Solids in Solution temperature Viscosity of compounds (cp)

water ) MDY  MS?  GAY
80 K ; -
| 60 i ; 10.9
40 05 115 115
25 115 125 125
80 - - 126
; 60 - 112 137
: 40 107 121 149
25 130 141 174
80 - 24 167
60 106 139 183
10 40 128 159 226
25 142 196 282
80 133 216 343
60 145 257 410
20 40 163 347 517
25 190 423 660
80 180 357 690
0 60 22 503 903
40 229 612 1042
25 358 832 1414
%0 757 746 1006
0 60 326 1050 1600
40 482 1328 2655
25 61.8 2565 4445
"Maltodextrin.

?Alkenylsuccinated modified starch.
3Gum arabic.
“Viscosity of solution was too low to be measured.
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Fig. 2. Stability of flavor emulsion made with different

wall materials.
©-@: maltodextrin, O-O: modified starch, IHM: gum arabic,
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Fig. 3. Effect of different wall materials added to the
mixture of MD:GA:MS on viscosity and emulsion
stability.
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Fig. 4. Effect of different wall materials added to the
mixture of MD:GA:MS on total oil retention.
©-®: emulsion stability index (ESI), O-O: viscosity.
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Fig. 5. Effect of different wall materials added to the
mixture of MD:GA:MS on surface oil content.

74: no addition, M: gellan gum, E: gelatin, N «-
carrageenan.
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Fig. 6. Effect of GA to MS ratio in flavor emulsion on
emulsion stability and flavor release.
@-®: emulsion stability index (ESI), O-O: flavor release.
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Fig. 7. Effect of gellan gum concentration on emulsion
stability and flavor release in emulsion.
®-@®: cmulsion stability index (ESI), O-0): flavor release.
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Fig. 8. Total oil retention in flavor encapsulated powder
made with wall system (mixture of wall materials), gum
arabic and alkenylsuccinated modified starch.
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Fig. 9. Surface oil content in flavor encapsulated powder
made with wall system (mixture of wall materials), gum
arabic and alkenylsuccinated modified starch.

{2: wall system, [I: gum arabic. N: modified starch.
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