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Abstract

The bioplymer membrane could be formed using marine polysaccharides. Chiotsan and alginate were used for the

formation of capsule membrane to mimic the fish eggs such as flying fish eggs and salmon eggs. The size of capsules

ranging 1 to S5mm was prepared and the mechanical tests were performed to determine the mechanical similarities

to natural fish eggs. The similar mechanical pattern between the synthetic capsules and natural eggs could be found.

The controlling parameters for the strength of capsules were pH of the chitosan solution. This encapsulation technique

can be broadly applied to medical, engineering as well as food areas.
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Fig. 1. Encapsulation Procedure
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Table 1. Capsule size distribution by air flow rate at air

blower
Air Flow Velocity(dm®/min) | Capsule Size(mm)

5 4.8+0.2
10 4.0+ 0.4
15 3.5+0.5
20 2.8+0.5
25 2.0+£07
30 1.5+0.8
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Fig. 3. Force-Distance curves of a) Salmon egg, b) fly-
ing fish egg, and ¢) chitosan-alginate capsule
CH : Crosshead Speed  CS : Chart Speed
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Table 2. Rupture forces and rupture pressures of fish eggs and capsules

Contents

Rupture forces(g)  |Rupture Pressure(g,/mm?)]

Salmon egg

Flying fish egg

Chitosan-Alginate Capsule(5mm in size, pH 4.0)
Chitosan-Alginate Capsule(4mm in size, pH 4.0)
Chitosan-Alginate Capsule(3mm in size, pH 4.0)
Chitosan-Alginate Capsule(2mm in size, pH 4.0)

52+ 10 2
201+ 12 114
70+ 10 4
61+ 8 5
50+ 9 7
20+ 8 9
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Fig. 5. The rupture forces of capsules prepared with
chitosan solution at pH 2, 3, 4 and 5

Hgel JAN Yz TH-ool 4
o) W oleABL YAHE LHE ehith 17
22 oeAYe] 38 2P Ae YL 9FL

38/ A7~

Z0}. Fig. 6 e vie} Zo] o] 9] ¥R} FoldFE
Ag 7AA FEe "ojAe A4S 48 ¢ AUt 9
& 43 9ol&9 chitosan®] -NH,* 719} &-0]&¢] al-
ginated] -COO™7]& Na'ol2# Cl o] o2 FatEHA
AR 713 A electrostatic interaction) ] ZA¥FHE Hoi
=gl HEZ NaCl 357t 2obdeE Ae9 A4 24
v #Ade 9F%E Btk

oo} o] A& 71AH B JAeY Y4 FHE &
29l o] 2 A% F&L Fv Uzl pHY o2 FER
A 2EE £ Aok

=

)
[
2
o]
[T
I
5 .
Q
3
o 15 \’\.'
10
5 ]
0 T T T T
00.0 01 0.2 03 04 0.5

NaCl Concentration (M)

Fig. 6. The rupture forces of capsule(3.0mm) prepared
with chitosan solution(pH 4.0) at various NaCl
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