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Optimization of extraction technology and stability of anthocyanins from
Duchesnea indica by response surface methodology

HE Chen-yang, LIU Ming-yue, SHI Zhen-wei, HUANG Qiong, JING Ya-fei, LI Yang
School of Pharmacy, North China University of Science and Technology, Tangshan 063210, China

Abstract: Objective To optimize extraction technology and evaluate the stability of anthocyanins from Duchesnea indica by
response surface methodology. Methods Based on single factor experiment, the ethanol concentration, liquid-material ratio,
extraction time, and extraction temperature were selected as independent variables, and the anthocyanin extraction ratio was selected as
response value. The Box-Behnken design method and response surface methodology were used to optimize the extraction technology.
Additionally, the effects of pH, temperature, organic acid, and oxidizer on the stability of anthocyanins were investigated. Results The
optimized extraction technology: ethanol concentration was 80%, liquid-material ratio was 10 ! 1, extraction time was 93 min, and
extraction temperature was 36 ‘C. The ratio of the extraction of anthocyanins with the optimal technology was 1.126%. The stability
experiments results showed that the anthocyanins should keep in acid and low temperature conditions. Adding citric acid and gallic acid
enhanced its stability, but glycine and H,O, decreased stability. Conclusion The extraction technology optimized by response surface
methodology was scientific, reasonable, and feasible, and it can be applicable for the extraction of anthocyanins from D. indica.
Moreover, the condition should be paid attention to in order to maintain the stability of anthocyanins from D. indica.
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Table 1 Design and result of Box-Benhnken

RS A% B C/min D/C Y% | A5 A% B C/min D/C Y%

1 80(1) 10:1(1) 120(0) 40(0)  1.030 15 70(0)  8:1(0) 120(00) 40(0)  0.632
2 60(-1) 10:1(1) 120(0) 40(0)  0.847 16 60(-1) 8:1(0) 90(-1) 40(0)  0.666
3 70(0)  10:1(1) 12000) 35(-1) 0.776 17 80(1) 8:1(0) 150(1) 40(0)  0.794
4 70(0) 8:1(0) 120(00) 40(0)  0.592 18 70(0)  10:1(1) 150(1) 40(0)  0.831
5 700)  6:1(-1) 90(-1) 40(0)  0.580 19 700)  8:1(0)  150(1) 35(-1) 0.761
6 80(1) 8:1(0) 90(-1) 40(0)  0.968 20 70(0)  8:1(0) 120(00) 40(0)  0.668
7 60(-1) 8:1(0) 120000 35(-1) 0.607 21 60(-1) 8:1(0) 150(1) 40(0)  0.870
8 70(0) 10:1(1) 120000 45(1)  0.867 22 80(1) 6:1(-1) 120(0) 40(0)  0.604
9 70(00)  10:1(1) 90(-1) 40(0)  1.079 23 80(1) 8:1(0) 120000 35(-1) 0.703
10 60(-1) 6:1(-1) 120000 40(0)  0.583 24 700) 6:1(-1) 120000 45(1)  0.488
11 700) 8:1(0) 90(-1) 45(1)  0.763 25 7000)  8:1(0) 150(1) 45(1)  0.602
12 700)  6:1(-1) 120(0) 35(-1) 0.554 26 80(1) 8:1(0) 120000 45(1)  0.756
13 60(-1) 8:1(0) 120000 45(1)  0.674 27 700)  8:1(0)  90(-1) 35(-1) 0.634
14 700)  6:1(-1) 150(1) 40(0)  0.716




- 1832 - ¢ 3 # Chinese Traditional and Herbal Drugs 3£ 49 % 5 8 3§ 201844 A
*x2 MEEhEAESHTEBE R
Table 2 Variance analysis and significant test for response surface
Ji FERR S5 AN HiiE  F1E P1{H Ji FERR S5 A HHE FE P1{H
e} 0.56 14 4176 <0.0001" CD 0.02 1 21.69 0.000 6™
A 0.03 1 32.22 0.000 17 A? 0.04 1 38.16 <<0.0001"
B 0.30 1 31630  <0.0001" B’ 0.02 1 23.09 0.000 4™
C 1.12X107° 1 1.17 0.300 1 C? 0.06 1 59.13  <€0.000 1"
D 1.10X107° 1 1.15 0.304 1 D’ 5.43X107 1 5.68 0.034 5"
AB 6.56x10°° 1 6.86 0.022 4" hk 7 0.01 12
AC 0.04 1 3736 <<0.000 1" KT 8.58%107° 10 0.59 0.765 8
AD 4.90X107 1 0.05 0.824 7 HRE  2.89X107° 2
BC 0.04 1 38.56  <<0.000 1" BEZE 057 26
BD 6.16X 107 1 6.45 0.026 0"

P<0.01 AMEE: "P<0.05 FiEF
*P <0.01 is extremely significant; P < 0.05 is significant

e
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Response surface 3D diagram of interaction effect among A, B, C, and D on content of anthocyanin

Fig. 1
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