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Microencapsulation of Fish Oil by Spray Drying using Different Wall Materials
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ABSTRACT - The aim of this study was to investigate the effect of different wall material on the microencapsulation effi-
ciency of microcapsules containing fish oil. The present work reports on the microencapsulation of fish oil by spray drying
using hydroxypropyl methylcellulose (HPMC) 2910, maltodextrin, gelatin, sodium caseinate as wall materials. The emulsion
stability was assessed by emulsion stability index value (ESI). The microstructural properties of microcapsules was eval-
vated by scanning electron microscopy (SEM) and microencapsulation efficiency (ME) was assessed by soxhlet method.
The highest EST and ME were observed in the case of a 1:1 gelatin/sodium caseinate ratio and 1: 1 glycerin fatty acid ester/
lecithin ratio, and ME of microcapsules was increased with increasing the ESI of emulsion. Thus, the stability of emulsion
was a critical factor for the encapsulation of fish oil.
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Table I-Formulations for Preparing Fish Oil Microcapsules with HPMC and Maltodextrin

Formulation(g) 1-1 1-2 1-3 1-5 1-6 1-7 1-8 1-9
DHA oil 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
HPMC 12.5 25.0 375 25.0 25.0 25.0 25.0 25.0 25.0
Maltodextrin 37.5 25.0 12.5 25.0 25.0 25.0 25.0 25.0 25.0
GFAE’ - - - 1.0 - - 3.0 - -
Lecithin - - - 1.0 - - 3.0 -
Tween 20™ - - - - 1.0 - - 3.0
*HLB : 4.0, GFAE = Glycerin fatty acid ester.

**HLB: 16.0.
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Table II-Formulations for Preparing Fish Oil Microcapsules with Gelatin and Sodium Caseinate

Formulation(g) 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10
DHA oil 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0
Sodium caseinate 12.5 25.0 37.5 25.0 25.0 37.5 25.0 25.0 25.0 25.0
Gelatin 37.5 25.0 12.5 25.0 25.0 12.5 25.0 25.0 25.0 25.0
GFAE’ - - - 1.0 - - 1.0 1.0 - 1.0
Lecithin - - - - 1.0 - - 1.0 1.0 1.0
Tween 20" - - - - - 1.0 1.0 - 1.0 1.0
* HLB : 4.0 , GFAE = Glycerin fatty acid ester.

** HLB : 16.0.
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Figure 1-SEM micrographs of spray-dried microencapsulated fish
oil particles Magnification 1000 (A) HPMC:Maltodextrin (B) So-
dium caseinate:Gelatin.
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Table III-The Value of Particle Size for Formulation. (n=3)

Sample  Particle Size (nm)  Sample Particle Size (nm)
1-1 1820.3+£70 2-1 1450.2+£120
1-2 1730.8+110 2-2 1355.5+90
1-3 1875.2+60 2-3 1630£120
1-4 721.2+40 2-4 698.2+30
1-5 832.7+25 2-5 720.1£70
1-6 915.4£70 2-6 772.4+45
1-7 712.2£25 2-7 530.1£40
1-8 923.2%30 2-8 502.4145
1-9 848.2£70 2-9 541.9+60

2-10 550.2+75
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Figure 2—Relationship between particle size and ESI (n=3).
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Table IV-The Value of ESI and ME for Formulation

Sample ESI(%) ME(%) Sample ESI%) ME(%)
1-1 62.3 0.3 2-1 63.1 11.3
12 65.1 4.1 22 65.7 8.2
1-3 62.1 0.7 2-3 63.6 8.1
14 82.1 133 2-4 82.1 25.6
1-5 69.0 9.4 25 78.9 23.7
1-6 672 6.8 2-6 792 226
1-7 735 12.0 2-7 84.3 317
1-8 68.2 9.8 2-8 91.1 422
1-9 65.2 72 2-9 85.1 32.5

2-10 87.2 36.7
50
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Figure 5-Relationship between ESI and ME.
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