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Abstract

The objectives of this research were to produce the orange essential oil microcapsules by complex
coacervation for application as the spot coating solution on food packaging, and to study the effects of wall
system gelatin-acacia gum (GE-AG) and gelatin-carboxymethyl cellulose (GE-CMC), pH values (3.0, 3.5, and
4.0), and ratios of core to wall material (1:1, 1:2, and 1:4) on the properties of produced microcapsules. The result
found that appropriate pH values for producing microcapsules using GE-AG and GE-CMC were 4.0 and 3.5,
respectively. While, appropriate core : wall ratios for producing microcapsules using GE-AG and GE-CMC were
1:2 and 1:4, respectively. Microcapsules showed a spherical shape with numerous oil-in-water emulsion cores in
the pattern of multicore microcapsules, in which GE-CMC gave the microcapsule wall layer obviously thicker than
another one. Therefore, the appropriate conditions for producing orange essential oil microcapsules was use of
GE-CMC as wall system and must be formed using 1:4 core : wall ratio at pH 3.5. The obtained microcapsules
from such condition exhibited the highest microcapsule yield (55.19 + 4.30 %), total orange essential oil content
(657.17 £ 17.76 mg/g fresh weight), and encapsulation efficiency (88.04 + 0.90 %). These microcapsules will be
further applied as spot coating on food package.

Keywords : encapsulation, complex coacervation, orange essential oil, spot coating, food package
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Figure 1 The region on cookie box was designed for spot coating with orange essential oil microcapsule
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emulsion in aqueous solution

Figure 2 Processing step for the production of orange essential oil microcapsule by complex coacervation

Table 1 Sample formulations

Core : wall ratio Orange essential ol Wall materials (g/250 mL deionized water)
(wiw) (9) Gelatin Acacia gum CMC
1:1 5 2.5 2.5 -
1:2 5 5.0 5.0 -
1:4 5 10.0 10.0 -
1:1 5 4.25 - 0.75
1:2 5 8.50 - 1.50
1:4 5 17.00 - 3.00
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Figure 3 Microcapsule yield (a), total oil content (b), and encapsulation efficiency (c) of orange essential oil

microcapsules produced using different wall materials and pH values
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Fixed factors Variable factors

GE-AG (mg/g FW)

GE-CMC (mg/g FW)
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Figure 4 Microcapsules produced using GE-AG at pH 3.0 (a), 3.5 (b), and 4.0 (c) and GE-CMC at pH 3.0 (d),

3.5 (e), and 4.0 (f) under optical microscope 40x magnificent. Each bar indicates 1000 pm.
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Figure 5 Microcapsule yield (a), total oil content (b), and encapsulation efficiency (c) of orange essential oil

microcapsules produced using different wall materials and pH values
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