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Process optimization for ultrasonic-assisted extraction of
anthocyanins from Lycium ruthenicum Murray
ZHENG Tan,LI Jian-ying* ,YANG Lu, WANG Qing-xia, WANG Jia, LI Meng—xuan

(College of Biotechnology and Food Science, Tianjin University of Commerce,

Tianjin Key Laboratory of Food Biotechnology, Tianjin 300134, China)

Abstract : The ultrasonic—assisted extraction process of anthocyanins from Lycium ruthenicum Murray was optimized by response
surface methodology in this paper. Total anthocyanins content as index, the liquid to solid ratio, extraction temperature,
extraction time and ethanol concentration were selected as the main factors through the single factor experiment.Thus the Box—
Behnken experimental design was carried out with four factors and three levels and the response surface methodology was
applied to optimize the extraction conditions.The results indicated that the optimal extraction conditions were determined as
follows ; the liquid to solid ratio of 20.4: 1 (mL/g) , extraction temperature of 48 °C , extraction time of 24.8 min and ethanol
concentration of 79% .Under the above conditions,the extraction content of anthocyanins could reach(14.999 +0.014) mg/g. The
primary and secondary order of the factors affecting the extraction content of anthocyanins was extraction temperature , alcohol
concentration , extraction time,and liquid to solid ratio.
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Table 1 Experimental factors and levels
MR 5KF
it AVRCEHEC B HRBURE  CHREREE D 2R
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-1 10: 1 40 20 70
0 20: 1 50 25 80
1 30:1 60 30 90
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Table 2 Result of response surface test
SR A B C D PRGNy SRR A B C D PR & i
(mg/g) (mg/g)
1 1 0 0 -1 14.613 16 1 0 0 1 14.358
2 0 -1 0 -1 14.514 17 -1 0 0 -1 14.496
3 1 0 1 0 14.327 18 0 -1 0 1 14.646
4 0 1 0 1 14.026 19 0 -1 -1 0 14.513
5 -1 1 0 0 14.266 20 -1 0 0 1 14.381
6 1 -1 0 0 14.565 21 -1 0 1 0 14.317
7 1 0 -1 0 14.342 22 0 0 0 0 14.986
8 0 0 1 -1 14.386 23 0 -1 1 0 14.364
9 0 1 0 -1 14.362 24 0 0 -1 -1 14.446
10 0 0 0 15.008 25 0 0 0 0 15.024
11 0 0 -1 1 14.286 26 0 0 1 1 14.215
12 0 1 1 0 14.147 27 1 1 0 0 14.435
13 -1 -1 0 0 14.485 28 0 1 -1 0 14.027
14 0 0 0 15.014 29 0 0 0 0 14.896
15 -1 0 -1 0 14.445
3 BIARAN T 2250
Table 3 Variance analysis of regression model
Ti R 5 F %7 F1H p A T
R 2.09 13 0.16 40.88 <0.0001 s
A 5.208 E-03 1 5.208 E-03 1.32 0.2684
B 0.28 1 0.28 70.32 <0.0001 # %
C 7.651E-03 1 7.651E-03 1.94 0.1839
D 0.068 1 0.068 17.31 0.0008 *
AB 1.980E-03 1 1.980E-03 0.50 0.4894
AC 3.192E-03 1 3.192E-03 0.81 0.3824
AD 4.900E-03 1 4.900E-03 1.24 0.2825
BC 0.018 1 0.018 4.59 0.0490 *
BD 0.055 1 0.055 13.89 0.0020 *
A’ 0.37 1 0.37 92.78 <0.0001 * %
B’ 0.67 1 0.67 171.09 <0.0001 #
c? 0.98 1 0.98 24941 <0.0001 * %
D’ 0.49 1 0.49 124.51 <0.0001 # 3%
Wz 0.059 15 3.942E-03
LRl 0.048 11 4.393E-03 1.63 0.3393
HivR 2z 0.011 4 2.703E-03
R’ 0.9725 KiE R 0.9488

s o FORTE 0.01 JKFR2E 5« FRAE 0.05 P .
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AL, PG HE S £ P v RS2 LI i Y AE
SR (p <0.05) o &1 6 AT AE—5E Vi [
N, BB P B B B 398 D, B B A6 G i o P 22
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230 20175 % 14
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