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Optimization of spray drying preparation and release property

analysis of onion essential oil microcapsules
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Abstract: Spray drying technology was used to study the effect of
different preparation conditions on the microencapsulation of
onion essential oil. Taking Arabia gum and beta cyclodextrin as

wall materials, the encapsulation rate as the index, the prepara-
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tion process of microcapsules was optimized by response surface
analysis. The content of thiosulfate (TS) in onion essential oil be-
fore and after spray drying was compared, and the extraction of
onion essential oil microcapsules was also determined. The prepa-
ration technology of microcapsules was analyzed. The in vitro
simulation experiment was carried out on microcapsules, and the
volatilization rate of onion essential oil in microcapsules at
different storage temperatures was studied. The release effect and
stability of microcapsules were analyzed. The results showed that
the best preparation conditions of microcapsule were
emulsification temperature 61 “C, inlet air temperature 177 C,
feed flow 900 mL/h. Under these conditions, the encapsulation
rate of microcapsule was 92.06% . and the TS retention rate of
onion essential oil was similar to that of theoretical value after
density, particle size

3.12%.,

respectively. The release process of

spray drying. The yield, moisture content,
and sensory score of microcapsule were 22. 34%,
0.79 g/em®, 15.3 pm, 92,
onion essential oil microcapsules fitted well with Avrami’s
formula. With the increase of temperature, the release rate con-
stant ofmicrocapsules increased, and microcapsules should be
stored at low temperature.

microcapsule; sta-
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Figure 1 Effect of emulsification temperature on encap-
sulation rate of onion essential oil microcap-

sules
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Figure 2 Effect of air temperature on encapsulation rate

of onion essential oil microcapsules
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Figure 4 Effect of solid content on encapsulation rate of

onion essential oil microcapsules
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Table 1 Factors and levels in response surface design
KT A 3Lk B i X C it ¥t/
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Table 2 Experimental design and results of response
surface methodology
R A B C Y R/ %
1 —1 —1 0 77.56
2 1 —1 0 85.35
3 —1 1 0 71.66
4 1 1 0 78.56
5 —1 0 —1 80.21
6 1 0 —1 78.28
7 —1 0 1 75.62
8 1 0 1 88.65
9 0 —1 —1 80.32
10 0 1 —1 77.56
11 0 —1 1 86.61
12 0 1 1 75.32
13 0 0 0 91.35
14 0 0 0 91.67
15 0 0 0 92.03
16 0 0 0 91.65
17 0 0 0 90.89
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Table 6 Release mechanism parameters (n) and release
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