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Study on the preparation method of citrus peels essential
oil microcapsules
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(1.College of Food Science and Technology, Hunan Agricultural University, Changsha 410128, China;
2.National and Local Joint Engineering Laboratory of Citrus Comprehensive Utilization, Changsha 410128, China)

Abstract: After the single factor experiment,response surface methodology was employed to optimize conditions
for affecting the microencapsulation by using citrus peels essential oils as core materials and B-cyclodextrin as
wall materials. The effect of wall-to—core material ratio,inclusion temperature,essential ethanol-to—essential oil
ratio,inclusion time and B-cyclodextrin—to—water addition ratio on microencapsulation were investigated. The
optimal reaction conditions were found to be:inclusion at 52°C for 2h with wall-to—core material ratio of 5.8:1
(g/mL) ,ethanol-to—essential oil ratio of 19:1 and water addition—to—B—cyclodextrin ratio of 8:1(mL/g),resulting
in a microcapsules retention rate of 65.97% and the embedding rate of 90.26%.
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Table 1 Factors and levels of response surface design
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Fig.1 Effect of wall-to—core ratio on microcapsules embedding
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microcapsules embedding
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Fig.5 Effect of inclusion time on microcapsules embedding
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Table 2 Scheme and results of response surface design

S OX, X, Xy Y, EHER ) Y, WHITEER (%)
1 0 1 1 59.12 80.21
2 1 1 0 57.73 76.41
3 0 0 0 64.86 89.48
4 1 -1 0 55.67 74.12
5 0O 0 0 65.89 90.25
6 -1 0 -1 63.08 83.23
7 0 -1 -l 58.74 77.82
8 0 0 0 65.48 89.85
9 0 1 -l 61.11 82.52
10 -1 -1 0 55.10 73.71
11 -1 1 0 61.82 81.28
12 1 0 1 58.57 78.46
13 -1 0 1 60.73 80.61
14 0O 0 0 66.02 90.38
15 0 -1 1 55.65 72.15
16 0O 0 0 65.34 89.22
17 1 0 -1 61.49 80.86

K3 BRI T ZE TR
Table 3 Variance analysis of the established regression

equation for retention ratios

JIZERIR ESPJTA AE Y5 PlE p  wEE

AR 223,72 9 2486 89.92 <0.0001

X, 6.61 1 6.61 2390 0.0018  **
X, 26.72 1 2672 96.65 <0.0001 **
X, 13.39 1 1339 4844 0.0002  **
XX, 5.43 1 543 19.64 0.0030  **
X, X5 0.081 1 0.081 029 0.6046
XX, 0.30 1 030 1.09 0.3303

X2 33.41 1 33.41 120.85 <0.0001 **
X2 110.78 1 110.78 400.72 <0.0001  **
X3 12.77 1 1277 4621 0.0003  **
B 1.94 7 0.28

AT 1.09 3 036 1.73 02993 A
AR 7= 0.84 4 0.21

vl 225.65 16
R=0.9814 R?,;=0.9704

T * 225 B3 p<0.05; *+ ZE 5 B 5, p<0.01; R4l .
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Fig.6  Responsive surface of the effect of wall-to—core material

ratio and inclusion temperature on the retention rate
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Table 4 Variance analysis of the established regression

equation for embedding rate

TiZERIR BCPOTA B ¥7 P p  BFEN

@Eﬁ? 602.00 9  66.89 150.04 <0.0001 %
X, 10.08 1 10.08 22.61 0.0021  **
X, 63.96 1 63.96 143.47 <0.0001 **
X; 21.12 1 2112 4739 0.0002  **
XX, 6.97 1 6.97 15.63 0.0055  **
X,X; 0.012 1 0012 0.027 0.8738
X,X;5 2.82 1 282 633 0.0400 @ *
X 123.71 1 12371 277.51 <0.0001  **
X2 271.87 1 271.87 609.84 <0.0001 **
Xy 55.34 1 5534 124.15 <0.0001  **
k2= 3.12 7 0.45
JAUIT 2.15 3 072 294 0.1623 Rt
gl 2z 0.97 4 0.24
SR 605.12 16

R=0.9848  R?,,=0.9782
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K10 A7 AR EE 2B LR (n=3)
Table 10 Comparison among different methods of extracting

polysaccharide from P. polyphylla var. yunnanensis (n=3)
FREEL SN ) SE MR 2 Rise iR

eRTTA (grmL) ) o (mg/g)
[EIFEIEPR 1:60 3 95 18.72+0.13
AR 1:80 3 85 23.8420.08
BB 1:50 3 50  24.320.11

3 Hi5itfit

A LR T 3FMAN RIS 72%, MINE it i
RS RE, ZE R EAN R ds ] Rl I 2
LR FE LT AR, TR PRI B BT T2
IR CAL B AR5 CARMT AT 15 LLERALEE1:60 (g@mlD
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