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Study on the Extraction of Anthocyanins from Blueberry with Ultrasonic

Enzymatic Optimized by Central Composite Design—response Surface Method
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Abstract: In this experiment, to optimize ultrasonic extraction technology process conditions of anthocyanin from
blueberry by the single factor experiment and the central composite design—response surface method. Use the
enzymatic types, enzyme addition, extraction time, extraction temperature, ratio of material to liquid and ethanol
concentration as the optimum factor. Use the anthocyanin extraction rate as the optimum index to optimize
extraction process of single factor, on the basis of single factor experiment, by the means of the central composite
design, investigate the alcohol concentration, extraction time, ratio of material to liquid, get the best extraction
procedure thought enzymatic—ultras onic—assisted were as follows: B—glucanase, extraction time 20 min, solid to
liquid ratio 1 : 10. Afterwards, ethanol (final concentration 40% ) was added to the mixture for ultrasonic —

assisted extracting 10 min. The results show enzymatic —ultrasonic —assisted extraction rate can reach 19.156%,
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this method extraction condition mild , with less enzyme, provides a reasonable reference of the future for the

development of anthocyanin from blueberry.
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Tab 1 Factors and levels of central composite design
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Fig 1 Effect of enzymatic types on the extraction

of anthocyanins
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Fig 7 Effect of pH on anthocyanins extraction rate
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Tab 2 Arrangement and results of central composite design

No. A B C Extraction rate/%
1 70 25 1:25 18.692
2 40 15 1:25 17.499
3 80 20 1:20 17.492
4 40 15 1:15 17.462
5 40 25 1:15 17.520
6 30 20 1:20 16.562
7 70 15 1:15 17.890
8 55 10 1:20 18.531
9 70 25 1:15 18.578
10 55 20 1:20 19.156
11 55 20 1:20 19.156
12 40 25 1:25 17.557
13 55 30 1:20 18.875
14 55 20 1:20 19.156
15 55 20 1:30 18.672
16 55 20 1:10 17.739
17 70 15 1:25 18.320
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Tab 3 Analysis variance
Sum of Source Squares df Mean Square F Value p-value
Model 9.08 9 1.01 30.24 <0.0001 # =
A-ethanol concentration 1.84 1 1.84 54.99 0.0001 = =
B-extraction time 0.32 1 0.23 6.76 0.0355 =
C—stock ratio 0.35 1 0.35 10.50 0.0143 =
AB 0.11 1 0.11 3.34 0.1104
AC 0.028 1 0.028 0.83 0.3932
BC 0.012 1 0.012 0.37 0.5601
A? 6.26 1 6.26 187.74 <0.0001 * =
B2 0.26 1 0.26 7.90 0.0261 =
c? 1.22 1 1.22 36.52 0.0005 = =
Residual 0.23 7 0.033
Lack of Fit 0.23 5 0.047 26.13 0.01 =
Pure Error 0.000 2 0.000
Cor Total 9.32 16

R%2=0.9749, Adj R>=0.9427, Pred R?=0.8073, Adeq Precision =19.450,C.V.% =1.01
. o# o+ TR P<0.01, FARA W FZESR; « F/m P<0.05, RANA REER,
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(A) Alcohol concentration and extraction time; (B) Alcohol concentration and liquid ratio; ( C) Extraction time and liquid ratio
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Fig 8 Alcohol concentration, extraction time and liquid ratio to fit each other of the three—dimensional view of

the effect of the anthocyanins extraction rate
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