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Abstract: In thiswork, the calcium aginate microcapsules containing lemon oil were prepared by emulsification-internal
gedation, and their potentia use as aromathergpy was examined by the controlled release system. The lemon oil encapsulated in
the aginate was successfully observed by Fourier transform (FT-IR) spectroscopy and differential scanning calorimeter
(DSC) meesurements. Andysis of the diameters and shapes of microcapsules was conducted by scanning eectron microscopy
(SEM). The mean diameters ranging from 4 to 7 um and encapsulation yield ranging from 50 to 85% were obtained. The
controlled release of the lemon ail a 37 ‘C was demonstrated by the infrared moisture determination (IMDB). It was
found that the amount of released lemon oil decreased with increasing concentrations of aginate and CaCl, due to the
higher the cross-linking density of the capsules prepared. The oil release from the capsule was measured as a function of
physica force. We confirmed that the external factor could control the collapse of capsule wall and the release rate.

K eywor ds: calcium aginate, microcapsule, emulsification-internal gelation, infrared moisture determination.
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Figure 1. FTIR spectra of sodium aginate powder, blank aginate beads,
aginate microcapsules, and lemon oil.



Exo [ plank alginate beads

alginate microcapsules

lemonoil /~
118.23

113.80

g

154.27

Heat flow(w/g)

Heat flow(w/g)

g

Endo Temperat‘nfse(’c)
50 100 150 200 250 300 350 400
Temperature(C)

Figure 2. DSC thermograms of blank aginate beads, dginate microcapsules,
and lemon oil.
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Figure 3. SEM photographs of microcapsules surface morphology by
different kinds of temperature; () 25 C, (b) 35 C,and ()50 C.
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Figure 6. The effect of CaCl, concentration on the size distributions of
microcapsules.
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Figure 7. Change of lemon oil release from aginate microcapsules at
37 C; (a) with various concentrations of aginate at constant CaCl, con-
centration of 1 wt% and (b) with various concentrations of CaCl, a
congtant aginate concentration of 2 wt%.
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Figure 8. Change of lemon ail release from alginate microcapsules with
various crashing force; alginate concentration, 2 wt% and CaCl, con-
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