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Microencapsulation of Anchovy Oil using Chitosan
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Abstract

Microcapsules of an anchovy oil were prepared from an oil/water emulsion injected into a NaOH solution by an airless
paint sprayer with process variables such as wall material concentration, emulsifier type and concentration, ratio of a
wall material to a core material, and dispersion fluid concentration. Chitosan was used as a wall material. 1.0% aque-
ous solution of chitosan as a wall material, and 3% of a 1:1 ratio of ESPR-25 and TW-20 as an emulsifier was found to
be appropriate for microencapsulation of an anchovy oil in terms of microcapsule size and size distribution, and emul-
sion stability. An estimate of size distribution by microscopic examination showed that diameter of microcapsules
ranged from 7.1 to 57.3 pm. The optimum ratio of a chitosan solution to an anchovy oil was 90:10(wt/wt). As a dis-

persion fluid, 0.4% sodium hydroxide was optimum.
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Fig. 1. Photomicrographs of chitosan microcapsula with
various concentrations of wall material(magnification:
1000X). A: 0.2%, B: 0.4%, C: 0.6%, D: 0.8%, E: 1.0%.
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Table 1. Particle size distribution of chitosan microcap-
sules with various concentration of a wall material

Conc. of chitosan (%) Particle size(jtm)
0.2 26.5~57.3
04 20.7~50.7
0.6 17.1~47.8
0.8 14.0~31.1
1.0 7.1~25.8
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various emulsifiers. ( : 1000X). A: ESPR-25,
B: ES-7,C: SPANGO D: SE-11, E: TW20 F: ESPR-25 +
TW-20.
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Table 2. Particle size distribution of chitosan microcap-

sules with various emulsifiers

Emulsifier type HLB value Particle size(lum)
ESPR-25 0.5 46.3~77.3

ES-7 3.8~4.3 41.0~62.0
SPAN-60 68-86 35.9~62.5

SE-11 11 34.0~53.9
TW-20 16 18.7~44.2

Fig. 3. Photomicrographs of chitosan microcapsules with
various concentrations of emulsifier(ESPR-25+TW-20)
(magnification: 1000X). A: 1%, B: 3%, C: 5%, D: 8%
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Fig. 4. Photomicrographs of microcapsules with different
ratios of chitosan solution to oil{magnification: 1000X). A:
70:30, B: 90:10, C: 95:5.
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Fig. 5. Photomicrographs of chitosan microcapsules with
various concentrations of a dispersion fluid(sodium
hydroxide) (magnification: 1000X). A: 0.2%, B: 0.3%, C:
0.4%, D: 0.5%.
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