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Abstract

In this study, we sought to produce a double layer microcapsule containing Lactobacillus sp. as the core material.

The conditions for this microencapsulation process were optimized for the formation of a microcapsule with high storage
stability. The effects of the ratio of [core material] to [wall material], the type and concentration of emulsifier used, the stirring
rate (dispersibility) and the temperature of the dispersion fluid on the microencapsulation yield were studied. The optimal
concentration and type of emulsifier required in order to allow for the stable formation of a W/O type emulsion (a primary
process in double layer microencapsulation) were 1.00% (w/w) and polyglycerol polyricinoleate (PGPR, HLB 0.6). However,
the optimal concentration and type of emulsifier required to construct a W/O/W type emulsion (a secondary process in double
layer microencapsulation), were 0.65% (w/w) and polyoxyethylene sorbitan monolaurate (PSML, HLB 16.7). Finally, we
obtained a maximum yield of microencapsulation with a dispersion fluid stirring rate of 270 rpm and a dispersion fluid
temperature of 10°C after spraying a W/O/W type emulsion into the dispersion fluid.
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Fig. 1. Schematic diagram of emulsification tool.
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Fig. 2. Schematic diagram of microencapsulation tool.
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Table 1. Effect of various emulsifiers on W/O type emulsion
stability index

3l 27 243} 769

Table 2. Effect of various emulsifiers on W/O/W type emulsion
stability index

Emulsion Emulsion
Kinds of emulsifiers (HLB) stability index Kinds of emulsifiers (HLB) stability index
(%0) (%)
Polyglycerol polyricinoleate (HLB 0.6) 92.1 Polyglycerol polyricinoleate (HLB 0.6) 412
Glycerol monooleate (HLB 2.8) 68.4 Glycerol monooleate (HLB 2.8) 423
Propyleneglycol monoester (HLB 3.4) 74.8 Propyleneglycol monoester (HLB 3.4) 39.4
Glycerol monolaurate (HLB 4.0) 83.6 Glycerol monolaurate (HLB 4.0) 36.2
Sorbitan monooleate (HLB 4.3) 57.1 Sorbitan monooleate (HLB 4.3) 41.7
Sorbitan monostearate (HLB 4.7) 54.9 Sorbitan monostearate (HLB 4.7) 54.9
Glycerol monostearate (HLB 5.0) 41.7 Glycerol monostearate (HLB 5.0) S7.1
Sorbitan monopalmitate (HLB 6.7) 36.2 Sorbitan monopalmitate (HLB 6.7) 80.6
Polyoxyethylene sorbitan monosteate (HLB 9.6) 394 Polyoxyethylene sorbitan monosteate (HLB 9.6) 74.8
Polyglycerol monooleate (HLB 13.0) 423 Polyglycerol monooleate (HLB 13.0) 87.4
Polyoxyethylene sorbitan monolaurate (HLB 16.7) 412 Polyoxyethylene sorbitan monolaurate (HLB 16.7) 92.1
100 100
g 96 | g »r
c c
S S
& T wf
> >
g 2 5t
@ [
2 =
o 8 9
E E 80 F
s s
bl z
o 84t 2
> > 75
80 ‘ 3 5 = r 70 . . A L =
37 4:6 55 6:4 7:3 5.0:150 7.5:125 10.0:10.0 12575 15.0:5.0

[WIO type Cm] : [W/O type Wm]

Fig. 3. Effect of [W/O type Cm]: [W/O type Wm] on micro-
encapsulation yield.
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Fig. 5. Effect of Lactobacillus sp. concentration on micro-
encapsulation yield.
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Fig. 6. Effect of the polyglycerol polyricinoleate (HLB 0.6)
concentration on microencapsulation yield.
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(HLB 0.6 + HLB 16.7) on microencapsulation yield.
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Fig. 9. Effect of stirring rate of dispersion fluid on micro-
encapsulation yield.
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