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Low-Temperature Microencapsulation of Sesame Oil Using Fluidized
Bed Granulation

Chan-Min Jeong, Min-Kyung Lee', Hyun-Ah Lee', and Jiyong Park"*

Ottogi Research Center, 'Department of Biotechnology, Yonsei University

Abstract Top spray-drying method is frequently utilized for flavor encapsulation, but the top spray-dried products
frequently suffer from high losses of volatile flavor as the result of a high processing temperature (150-300°C). In an effort
to solve these problems, a low-temperature fluidized-bed granulating method was utilized to encapsulate the flavor. For the
encapsulation of sesame oil, oil-in-water emulsions of sesame oil and a mixture of maltodextrin, modified starch, gum
arabic, and gellan gum were bottom-sprayed at milder temperatures (70-100°C) using a fluidized-bed granulator. Sesame
oil extracts from microcapsules were obtained via a simultaneous distillation/extraction technique, and the retention of
volatile flavor compounds was analyzed via a gas chromatography-mass spectrometry. The retention of volatile flavors of
sesame oil per se, spray-dried and fluidized-bed granulated microcapsules after 3-day-storage at 37°C were 0.8%, 37.2%,
and 42.0%, respectively. In addition, the low-temperature fluidized-bed granulation showed higher encapsulation yield and
sensory preferences for the application of commercial products (beef rice porridge), as compared to spray drying.
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Fig. 1. Effects of gellan gum concentration on the emulsion
stability. Values are mean = SD (n=15).
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Table 1. Effects of emulsion pressure on the emulsion stability
index and viscosity

Pressure (MPa)  Emulsion stability index (ESI)  Viscosity (cp)
13.8 0.91+0.05" 54.1+4.0
20.7 0.93+0.03° 103.9+14.2¢
27.6 1.00* 133.0+10.7°
345 1.00* 210.2+£13.2*

=Values with different superscript letter within the same column are
significantly different at p <0.05. Values are mean = SD (n=15).
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Table 2. Compositions and properties of microcapsules produced by top spray dryer and fluidized bed granulator

Spray dried microcapsules

Fluidized bed granulated microcapsules

Yield (%) 65.3+5.7° 85.616.8"
Surface oil content (mg%o) 3.140.4% 2.4+0.3°
Moisture content (%) 1.1040.14° 1.3240.11°
Mean particle size (um) 429.7
Range (um) 25-165 89-510

*"Values with different superscript letter within the same row are significantly different at p <0.05. Values are mean +S.D. (n=>5).
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Fig. 2. Scanning electron microscopic photogram of sesameoil microcapsules produced by top spray dryer and fluidized bed granulator.
A: spray dried microcapsule (x500), B: fluidized bed granulated microcapsule (x500).
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Table 3. Volatile flavor retention of microcapsules after 3-day-storage at 37°C

Flavor retention (%)

Storage time (0 day) Storage time (3 day)
Sesame oil per se 100.0° <1.0°
Spray-dried microcapsules 85.6+8.7" 37.245.5°
Fluidized bed granulated microcapsules 84.548.7° 43.0+6.2*

*Values with different superscript letter within the same column are significantly different at p <0.05. Values are mean £ S.D. (n=5).
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Table 4. Sensory acceptability” of beef rice porridge formulated with sesame oil and microcapsules

Strength of savory aroma

acceptability of savory aroma Overall acceptability

Sesame oil per se 6.11°
Spray-dried microcapsules 6.44°
Fluidized-bed granulated microcapsules 6.83°

6.24° 6.63"
6.85® 6.62"
7.13° 7.00*

Y9_point scale rating: 9 = extremely strong, 1 = extremely weak; 9 = like extremely, 1 = dislike extremely.
*Values with different superscript letter within the same column are significantly different at p <0.05.
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