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Microencapsulation of Fish Oil by Low-molecular
Weight Sodium Alginate

Min Cho, Byung-Yong Kim*, Moo-Yeol Baik, and Jong-Hwan Rhim'
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'Department of Food Engineering, Mokpo University

Possibility of using low-molecular weight alginate as a wall material for encapsulation of fish oil was investigated.
Encapsulation yield increased with increasing calcium chloride concentration up to 5% and was maintained
thereafter, whereas slightly increased with increasing sodium alginate concentration up to 1.25% and decreased
dramatically thereafter; emulsifier concentration had no effect on encapsulation yield. Loading efficiency
increased with increasing content of core material. Encapsulation yields of low- and high-molecular weight
alginates were similar, indicating low-molecular weight alginate can be used as wall material for encapsulation

of fish oil.
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Preparation the supernatant of
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Standing 1 hr after vigorous mixing
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Measuring absorbance at 665 nm

Fig. 1. Schematic diagram for the analysis of encapsulation yeid
by 3% cupic (II) acetate colorization.
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Table 1. Process conditions of fish oil microspheres prepared by
emulsion method.

Concentration (%, w/w)

Sample No.
CaCl,  Wall material Core material ~Span 80
1 0.25 1.25 1.00 1.00
2 0.50 1.25 1.00 1.00
3 0.75 1.25 1.00 1.00
4 1.00 1.25 1.00 1.00
5 1.00 0.75 1.00 1.00
6 1.00 1.00 1.00 1.00
7 1.00 125 1.00 1.00
8 1.00 1.50 1.00 1.00
9 1.00 1.25 025 1.00
10 1.00 1.25 0.50 1.00
11 1.00 1.25 0.75 1.00
12 1.00 1.25 1.00 1.00
13 1.00 1.25 1.00 0.75
14 1.00 1.25 1.00 1.00
15 1.00 1.25 1.00 1.25
16 1.00 1.25 1.00 1.50

400 100
Wave length{nm)

Fig. 2. Scanning curve for the determination maximum
absorption wavelength of core material.
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Fig. 3. Standard curve for the calculation of the yield of micro-
encapsulation by 3% cupic (IT) acetate colorization.
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Fig. 4. Changes in intrinsic viscosity of alginate treated with y-
irradiation at different doses.

Fig. 5. Light micrographs of micro-encapsulated material.
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Fig. 6. Effects of microencapsulation yield on the concentration
of calcium chloride.
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Fig. 7. Effects of microencapsulation yield on the concentration
of sodium alginate.
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Fig. 8. Effects of microencapsulation yield on the concentration
of core material.
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Fig. 9. Effects of microencapsulation yield on the concentration
of emulsifier.

100

96 T

92 T

88 +

Yield of encapsulation (%)

84+

80 ~r e

50 100

Total amount of dosage (kGy)

Fig. 10. Yield of microencapsulation prepared by the low-
molecular alginate y-irradiated.
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