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Abstract: The optimization of the ultrasonic extraction of
anthocyanins in blueberry pomace by the response surface method
was investigated in this study. With tartaric acid acidification ethanol
extracting anthocyanins from blueberry pomace, with appling ultra-
sonic assisted extraction, anthocyanin extraction rate was determined
by using the double wavelength pH differential method. Through the
single factor experiment, to determine the best conditions were de-
termined, and then the extraction process conditions of anthocyanins
in blueberry pomace were optimized using the response surface analy-
sis. The results showed that the extraction conditions on the
influence of the anthocyanins blueberry pomace extraction yield order
was as follows. i.e. material liquid ratio = ethanol concentration >
extraction time > ultrasonic power. Moreover, the best extraction
condition was extracting it by using acidic ethanol concentration 65 %
(pH 3.0), with material liquid than 1 : 70, and 500 W ultrasonic, at

50 °C for 20 min. It was found that the anthocyanins in blueberry
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pomace extraction yield the actual value was 83.638% , only showing
a 2.111% deviation to the forecasting one (85.442%). In conclusion.
the reasonable design of experiments was easy to handle, with high
acquirement rate and good predictability., and this provided for the
extraction of anthocyanins blueberry pomace a theoretical basis.

Keywords: blueberry; pomace; anthocyanins; ultrasonic-assisted ex-

traction
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Table 1 Table of factors and levels
KT A W BOEHBLL CHEA¥E  DIREn
B/ % (g/mL) IE A [&] /min
—2 40 1:20 300 10
—1 50 1:40 400 15
0 60 1:60 500 20
1 70 1:80 600 25
2 80 1:100 700 30
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XT3 A s B AT 0 U3 43 0T L A9 B R AR R AL T R AR
HE5 CWER B VR L R R I 3 % 4R IR (] 22 ] Y K ]
37

Y=84.744+1.11A+1.99B+0.69C +0.99D +0.52AB —
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Table 2 Experimental design and results

PR A B C D Y R/ %
1 —1 —1 —1 —1 65.676
2 1 —1 —1 —1 65.894
3 —1 1 —1 —1 77.950
4 1 1 —1 —1 78.282
5 —1 —1 1 —1 69.234
6 1 —1 1 —1 71.137
7 —1 1 1 —1 72.069
8 1 1 1 —1 77.017
9 —1 —1 —1 1 68.499

10 1 —1 —1 1 74.147
11 —1 1 —1 1 70.369
12 1 1 —1 1 77.616
13 —1 —1 1 1 76.681
14 1 —1 1 1 74.970
15 —1 1 1 1 72.707
16 1 1 1 1 75.479
17 —2 0 0 0 78.653
18 2 0 0 0 80.819
19 0 —2 0 0 73.596
20 0 2 0 0 80.328
21 0 0 —2 0 71.551
22 0 0 2 —2 74.896
23 0 0 0 2 68.826
24 0 0 0 0 74.599
25 0 0 0 0 83.921
26 0 0 0 0 82.960
27 0 0 0 0 85.719
28 0 0 0 0 86.322
29 0 0 0 0 85.775
30 0 0 0 0 83.767

EREO N 0.860, F B 3% [0l 10 Jr £ & & IE J5 7T D fg RE
86.020 % Mymi R {45 k. Rev (fF Wt L) 4 11.720, K F 4,
18 B[] 5 7 A2 1 006 B R AT A B AR L T TR R Y T
W, CV(ZEFRZBON 2.870% , 3 W 1] )5 7 & 09 B 15 &
1 5% BE J7 R AT DL T 00 A i 2 R i 48 R Y R R
TZ.
2.2.3  THEH 138 GAE R me L T A0 AT DA IE AR SR AR
FIRBOE R HLEE N 4 DHER P EFE A AL RS 550
PIA P 2L Sy = A ity T T 2 o o ol TR AR 4 R R L DL
K 7~12,

e 7 R R AR AR T R B S A K
W BEE TR PE W FE 3G N A R R AL B3 BTt
190 A s Y SR A T KB AR B b AR T R AR
DR DTG TR G, SFm R R I SRk M
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Table 3 Variance analysis of RSM table

JERWE CEIrM AEE BT F {4 Porb
(i) 916.87 14 65.49 13.74  <€0.000 1*~
A 29.68 1 29.68 6.23 0.024 7+

B 94.86 1 94.86 19.90 0.000 5 % *
11.41 1 11.41 2.39 0.142 6
D 23.51 1 23.51 4.93 0.042 2
AB 4.24 1 4.24 0.89 0.360 3
AC 2.67 1 2.67 0.56 0.466 0
AD 1.93 1 1.93 0.40 0.534 3
BC 35.26 1 35.26 7.40 0.015 8*
BD 58.15 1 58.15 12.20 0.003 3%~
CD 4.57 1 4.57 0.96 0.343 0
A? 74.30 1 74.30 15.59 0.001 3*
B 150.10 1 150.10 31.49  <€0.000 1**
C? 294.00 1 294.00 61.69  <C0.000 1"~
D2 365.76 1 365.76 76.74  <<0.000 1* *
% 7149 15 wr
il 62.17 10 6.22 3.34 0.097 9
4l % 9.32 5 1.86
BASEE 988.36 29

toox % FORME FH (P<C0.0D) 5 » FoR i3 (0.01<<P<C0.05),

R4 ZREFHFEMAIEESHR

Table 4 Reliability analysis of regression equation

R? Rig Rsx CvV/%

11.720 2.870

0.928 0.860
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Figure 7 Interaction effects of ethanol concentration and iquid—to—solid ratio on extraction of anthocyanin
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Figure 8 Interaction effects of ethanol concentration and ultrasonic power on extraction of anthocyanin
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