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Optimization of Xiangzaolu simulate
substance microencapsulation condition
LIU Ye SU Ke-ran SONG Huan-lu

( Beijing Advanced Innovation Center for Food Nutrition and Human Health Beijing Key laboratory of Flavor Chemistry
School of Food and Chemical Engineering Beijing Technology and Business University Beijing 100048 China)

Abstract: To reduce aroma loss during storage nine kinds of key aroma compounds( ethyl acetate ethyl lactate ethanol diethyl
succinate benzyl alcohol amyl alcohol acetic acid furfural 2-hydroxy—4—methyl pentanoate) of xiangzaolu was selected as
core material and soy protein isolate and maltodextrin were taken as wall material. Univariate and response surface experiments
were applied to analyze the best embedding condition through the isolated soy protein content homogenization time the amount
of emulsifier and the core content.The optimal conditions were as follows: isolated soy protein content 4.11% emulsifier content
2.22% core content 19.33% homogeneous time 7.39 min.The rate of microcapsules was 70.12% .The verified value was closed
to the predicted maximum value( 69.59% ) which certified that the fitting of regression model was good.Hence the optimized
condition of Xiangzaolu simulate substance by response surface is feasible.
Key words: Xiangzaolu; microencapsulation; flavor; optimization
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Table 1  The factors and levels table of
response surface optimization experiment
A B D
C
( min)
(%) (%) (%)
1 3 2.0 10
0 4 22 20
-1 5 24 30
1.2.5 1lg
10 mL 60 °C
° 1.25 mL
~10 mL 25 mL o
25 mL 30~60 C °
16
(%) = ZM L % 100 (1)
M, » M,
M °
1.2.6
lg 100 mL 50 mL
16
M, -M
(%) =—;— =100 (2)
M, M,
M o
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Fig.1 The influence of soybean separation
protein content on the embedding rate
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Fig.2 The influence of emulsifier

content on the embedding rate
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Fig.3 The influence of core materials
content on the embedding rate
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Fig4 The influence of homogeneous
time on the embedding rate
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1Y =69.22 +
1.37A + 0.63B + 1.34C-0.28D — 0.42AB + 0.050AC —
0.45AD-0.30BC +0.38BD-0.28CD —6.09A” —2.81B* —
1.74C* -3.26D°

3 F =80.18
p <0.001 o F =0.088
p >0.05
o R* =0.9877
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2 Box-Behnken

Table 2 Design and results of Box—Behnken experiment

A B C D (%) A B C D (%)
1 -1 0 -1 0 58.7 16 0 1 -1 0 64.4
2 0 0 0 0 70.1 17 -1 0 1 0 61.3
3 -1 1 0 0 59.9 18 -1 -1 0 0 57.7
4 0 0 -1 1 63.1 19 1 0 1 0 64.1
5 1 0 -1 0 61.3 20 1 -1 0 0 614
6 0 1 0 1 63.6 21 0 -1 1 0 65.8
7 0 0 0 0 68.7 22 0 0 0 0 67.9
8 0 0 0 0 69.4 23 0 0 1 1 65.0
9 1 0 0 1 60.5 24 1 0 0 -1 62.2
10 0 -1 0 1 61.9 25 0 -1 0 -1 63.4
11 -1 0 0 -1 58.6 26 1 1 0 0 61.9
12 0 0 0 0 70.0 27 0 0 -1 -1 62.7
13 1 1 0 66.7 28 0 -1 -1 0 62.3
14 -1 0 0 58.7 29 0 0 1 -1 65.7
15 0 1 0 -1 63.6
3
Table 3  Regression equation coefficient significance test and results
F Prob > F
335.46 14 23.96 80.18 <0.0001 *k
A 22.69 1 22.69 75.92 <0.0001 *k
B 4.81 1 4.81 16.11 0.0013 *k
C 21.6 1 21.6 72.28 <0.0001 ok
D 0.96 1 0.96 322 0.0942
AB 0.72 1 0.72 2.42 0.1423
AC 1 0.033 0.8575
AD 0.81 1 0.81 2.71 0.1219
BC 0.36 1 0.36 1.2 0.2909
BD 0.56 1 0.56 1.88 0.1917
CDh 0.3 1 0.3 1.01 0.3314
A’ 240.83 1 240.83 805.88 <0.0001 *%
B’ 51.07 1 51.07 170.88 <0.0001 *%
c? 19.71 1 19.71 65.97 <0.0001 ok
D’ 68.76 1 68.76 230.08 <0.0001 %k
4.18 14 0.3
0.76 10 0.076 0.088 0.999
3.43 4 0.86
339.64 28
kK (p<0.01) * (0.01 <p<0.05)
R, =0.9754 o o 3 F,=7592 F, =16.11 F. =72.28
F, =322
~ . > >
° A.B.C > ° Design Expert 8.0
(p<0.01) (p >0.05) A =411% B =
AP B*.CP.D? (p <0.01) . 2.22% C =7.39 min.D =19.33%
N N 69.59% - 5
F
F o
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Fig.5 The influence of interaction on the embedding rate
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