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Microencapsulation of Anchovy Oil by Sodium Alginate

Sangbin Lim' and Mi-Kyung Jwa

Dept. of Food Science and Engineering, Cheju National University, Cheju 690-756, Korea

Abstract

Microencapsulation of anchovy oil as a core material in sodium alginate as a wall material was inves—
tigated. Microencapsulation was accomplished by injécting an oil/water emulsion, consisting of a mixture
of liquefied sodium alginate and emulsifier, under high pressure through an orifice submerged in a calcium
lactate solution. Microcapsules suspended in a dispersion fluid were observed under a fluorescence mi-
croscope to verify the presence of the capsules and to note coalescence or degradation of the capsules.
Optimum conditions for microencapsulation of anchovy oil were obtained when 1.0% aqueous solution
of sodium alginate contained 3% of a 1:1 ratio of ESPR-25(polyglycerine+ polylinoleate) and TW-
20(sorbitan laurate +ethylene oxide) as an emulsifier in terms of capsule size and size distribution, and
emulsion stability. The airless sprayer produced microcapsules with a diameter between 15.9 and 73.91m
with different concentration of a wall material. The optimum mixing ratio of wall material to core material
was 90 : 10(wt/wt). 0.2% calcium lactate was appropriate as a dispersion fluid.
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Table 1. Conditions for hardness measurement of beads
from sodium alginate

Sun Rheometer

Instrument (Compac-100, Japan)
Table speed 60

Graph speed 100

Load cell kg

Critical diameter 15mm
Sample height 3.5mm

Dept of plunging 0.5mm
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Fig. 1. Photomicrographs of sodium alginate microcap-
sules with various concentration of wall material
(1000 X magnification).
A: 0.2%, B: 0.4%, C: 0.6%, D: 0.8%, E: 1.0%
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Table 2. Particle size distribution of sodium alginate mi-
crocapsules with various concentration of wall
material

Conc. of sodium alginate(%) Particle size(um)

0.2 45.8~737
0.4 33.1~56.0
06 17.9~40.3
0.8 14.0~304

10 159~246

Fig. 2. Photomicrographs of sodium alginate microcap-
sules with various emulsifiers(1000 X magnifica-
tion).

A: ESPR-25, B: ES-7, C: SPAN-60, D: SE-11, E: TW-
20, F: ESPR-25+TW-20
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Table 3. Particle size distribution of sodium alginate mi-
crocapsules with various emulsifiers

Emulsifier type HLB value  Particle size(um)
ESPR-25 05 43.9~63.7
ES-7 38~43 42.3~774
SPAN-60 6.8~86 32.4~50.3
SE-11 11 20.1~32.1
TW-20 16 99~214
159~246

ESPR-25+TW-20 -
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Fig. 3. Photomicrographs of sodium alginate microcap-
sules with various concentration of emulsifier(SE-
11)(1000 X magnification).

Al 1%, B: 3%, C: 5%, D: 8%

Fig. 4. Photomicrographs of microcapsules with differ-
ent ratio of sodium alginate solution to 0il(1000 X
magnification).

Al 70:30, B: 90:10, C: 955
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Table 4. Hardness of sodium alginate bead with different
ratio of sodium alginate to anchovy oil

Ratio of sodium alginate to oil Hardness(g/cm?)
95: 5 622
90:10 615
80:20 590
70:30 536




894 ol -

Fig. 5. Photomicrographs of beads with different ratio of
sodium alginate solution to 0il{(400 X magnifica-
tion).

A: 70:30, B: 80:20, C: 90:10, D: 955

Fig. 6. Photomicrographs of sodium alginate microcap-
sules with various concentration of a dispersing
fluid(calcium lactate)(1000 X magnification).

A 0.1%, B: 0.2%, C: 0.3%, D: 04%
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