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Abstract: Objective: To improve the extraction rate of blueberry
anthocyanins and overcome the shortcomings of traditional ex-
traction. Methods: Firstly, single factor experiment was used to
explore the effects of four experimental factors on the yield of an-
thocyanins. Response surface methodology was used to design the
combination experiment, and genetic algorithm was employed to
optimize the extraction process. The dynamic model of MAE
process was established based on Fick’s first law. According to
Arrhenius equation and phase transition equilibrium principle,

E.. AS, AH, and AG in the extraction process were obtained to

analyze the thermodynamics of microwave extraction process.
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The optimum extraction parameters to achieve the highest yield
of anthocyanins (83.15+2.03) % from blueberry via MAE were
obtained at extraction temperature of 60 °C, extraction time of

8 s, ethanol concentration of 57% ., and solid-to-liquid ratio of

1: 32 (g/mL). The established kinetic model could predict the
extraction effect of anthocyanins at different extraction tempera-
tures. In the process of microwave extraction, the E,, AS, and
AH were 40 510 J/mol, 42.07 J/mol, and 190.64 J/mol, respec-
tively. AG was less than zero, indicating that the microwave ex-
traction process belonged to endothermic, entropy increasing and
spontaneous process. Conclusion: The results provide theoretical
basis and reference for the efficient extraction and deep develop-
ment of anthocyanins,
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Figure 1 Changes of anthocyanins concentration

in the extraction process
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Figure 2 Effects of single factor on extraction rate of anthocyanins
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Table 1  Single factor experimental results
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Table 2 Experimental design and results of RSM
KR4S Xu Xs Xs X, AT ZEIR/ %

1 —1 —1 0 0 76.77
2 1 —1 0 0 65.56
3 —1 1 0 0 68.59
4 1 1 0 0 80.26
5 0 0 —1 —1 70.86
6 0 0 1 —1 74.88
7 0 0 —1 1 65.65
8 0 0 1 1 74.16
9 —1 0 0 —1 80.01
10 1 0 0 —1 75.11
11 —1 0 0 1 68.45
12 1 0 0 1 74.68
13 0 —1 —1 0 69.67
14 0 1 —1 0 76.71
15 0 —1 1 0 70.09
16 0 1 1 0 79.52
17 —1 0 —1 0 76.76
18 1 0 —1 0 63.88
19 —1 0 1 0 74.18
20 1 0 1 0 77.65
21 0 —1 0 —1 72.77
22 0 1 0 —1 75.89
23 0 —1 0 1 72.15
24 0 1 0 1 74.31
25 0 0 0 0 80.89
26 0 0 0 0 77.81
27 0 0 0 0 82.06
28 0 0 0 0 81.85
29 0 0 0 0 82.11

45% ~55% BHRLLAE 1 ¢ 25~1 ¢ 35 (g/mL) & T, i
AL AR 5 .
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X, X 66.83 1 66.83  9.87 0.007 2+ *
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F4 AAFEPERET In[C../(C.. —C)]15ZEWKE : HEIFLER
Table 4 Regression equations between In[C../(C.. —C)] and ¢ at different temperatures
g/ C WA Co./(pg+*mL™") ¢/(ug+mL™ D) k R? SEE
30 In[C../(C.. —C)]=0.286 9¢t+0.535 3 155.94 63.15 1.58X10* 0.996 1 3.52
35 In[C../(C.. —C)]=0.302 7t +0.648 6 159.26 67.82 2.43X104 0.994 5 4.17
40 In[C../(C.. —C)]=0.323 4t+0.694 2 162.39 69.03 3.79X10 14 0.991 7 2.44
45 In[C../(C.. —C)]=0.366 3¢t+0.725 4 167.52 71.44 3.95X10 14 0.996 3 3.08
50 In[C../(C.. —C)]=0.405 4¢+0.755 7 170.14 72.37 4.26 X104 0.998 5 2.69
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