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Ultrasonic-assisted Extraction and Micro-encapsulation of Essential Oil from Semen Abutili

LI Chao, XIAO Bai-hui

(College of Food Engineering, Xuzhou Institute of Technology, Xuzhou 221000, China)

Abstract: The essential oil of Semen Abutili was extracted by petroleum ether under ultrasonic assistance and microencapsulated
using Acyclodextrin (5-CD) as the wall material. Based on one-factor-at-a-time experiments, Box-Behnken experimental design
combined with response surface analysis was applied to optimize process conditions for the extraction and microencapsulation
of the oil. The optimal process conditions were determined as follows: 75 W ultrasonic power, 62.3°C encapsulation tempera-
ture and 88 min encapsulation time. Under the optimal conditions, the observed value of encapsulation rate was 81.35%, which
was in good agreement with the predicted value. Encapsulation rate was highly significantly affected by encapsulation tempera-

ture (P << 0.01) and time (P < 0.01). Ultrasonic power presented a significant effect (P < 0.05).
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Table 1 Factors and their coded levels in response surface analysis
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Fig.1 Effect of ratio of core material to wall material on the
encapsulation rate of Semen Abutili oil
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Fig.2 Effect of ultrasonic power on the encapsulation rate of
Semen Abutili oil
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Fig.3 Effect of encapsulation temperature on the encapsulation rate of
Semen Abutili oil
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Fig.4 Effect of encapsulation time on the encapsulation rate of
Semen Abutili oil
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Table 2 Experimental design and results for response surface analysis

"le:gﬁ% X1 X2 X3 Y @;ﬂﬂ_$ 1%
1 50 50 80 63.17
2 100 50 80 73.07
3 50 70 80 75.04
4 100 70 80 76.71
5 50 60 60 71.89
6 100 60 60 67.06
7 50 60 100 68.79
8 100 60 100 78.87
9 75 50 60 66.39
10 75 70 60 74.65
11 75 50 100 76.07
12 75 70 100 76.50
13 75 60 80 82.94
14 75 60 80 82.23
15 75 60 80 78.89
16 75 60 80 79.78
17 75 60 80 80.63
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Table 3 Analysis of variance (ANOVA) of the established quadratic
regression equation for the encapsulation rate of Semen Abutili oil

J7 R SS df MS F {4 P BEM
Lt 512.08 9 56.90 17.24 0.0006 *k
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Fig.5 Response surface and contour plots showing the effects of

ultrasonic power and encapsulation temperature and time on the
encapsulation rate of Semen Abutili oil
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