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Anthocyanins of Wild and Cultivated Lycium ruthenicum
Murr. by Ultrasonic-assisted Extraction Process
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Abstract: The anthocyanins in Lycium ruthenicum Murr.-had important significance to human health. The purpose of this
experiment is to explore the difference between the content of anthocyanins in wild and cultivated Lycium ruthenicum
Murr. Through single factor and Box-Behnken experimental, design to determine anthocyanins ultrasonic assisted reflux
extraction experiment’ s optimum parameters ,the extraction time is 25. 62 min,the extraction temperature is 48. 67 °C ,
the ethanol concentration is 84.35% ,solid-liquid ratio'is 1: 20 g/mL. Through this method, the average content of antho-
cyanins extracted from wild Lycium ruthenicum Murr. is 6. 141 g/ml.,and the average content of anthocyanins extracted

from cultivated Lycium ruthenicum Murr. is 16. 014 g/mL. The experiment provides an important basis for the selection of

Lyctum ruthenicum Murr planting conditions and people consumption.
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Table 1  Factors and levels of response surface methodology
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Effect of different ultrasonic temperature on extraction

of anthocyanin from Lycium ruthenicum murr.
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Fig.2  Effect of different ultrasonic time on extraction of an-

thocyanin from Lycium ruthenicum murr.
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Fig. 3 Effect of different ethanol concentration on extraction

of anthocyanin from Lycium ruthenicum murr.
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Fig. 4  Effect of different solid-liquid ratio on extraction of

anthocyanin from Lycium ruthenicum murr.
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Table 2 Results in response surface

wF Fa(;tor 1 FAactAor‘ 2 Fa(?tf)r 3 ‘ Factﬁ)‘r‘ 4 Response
K ACHERHE B BEIGR C BT D 2Bk ttt ik
(g/mL) (c) (-min) (%) (mg/g)
1 -1 0 -1 0 14.276
2 0 0 0 0 15.972
3 1 1 0 0 14.547
4 0 -1 1 0 14.987
5 0 0 0 0 16.274
6 1 0 0 1 15.164
7 0 0 0 0 15.976
8 0 1 0 1 14.984
9 1 0 0 -1 14. 448
10 1 0 -1 0 14.561
11 0 -1 -1 0 13.373
12 1 1 0 0 14.526
13 0 0 -1 1 13.612
14 0 -1 0 1 12.974
15 0 0 1 1 14.162
16 1 0 0 -1 15.768
17 0 -1 0 -1 15.201
18 0 0 -1 -1 14.457
19 -1 0 1 0 15.316
20 0 0 1 -1 14.803
21 -1 0 0 1 14.437
22 0 0 0 0 15.972
23 -1 -1 0 0 14.512
24 1 -1 0 0 14.896
25 0 1 1 0 13.014
26 0 0 0 -1 14.012
27 0 0 0 0 15.975
28 1 1 1 0 14.427
29 0 -1 -1 0 14.875
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Table 3 Analysis of variance in regression model

JRkR P o Fyi F i P i it
Variance Sum of square freedom Mean Squared F value P value Significance
Model 19.97 14 1.43 12.48 < 0.0001 ok
A 0.27 1 0.27 2.35 0.1474
B 1. 875E-005 1 1.875E-005 1.641E-004 0.9900
C 0.20 1 0.20 1.76 0.2054
D 0.93 1 0.93 8.16 0.0127 *
AB 0.041 1 0.041 0.36 0.5587
AC 0.34 1 0.34 3.02 0.1044
AD 0.091 1 0.091 0.80 0.3875
BC 3.02 1 3.02 26.42 0.0002 *
BD 2.56 1 2.56 22.39 0.0003 *
CDh 0.010 1 0.010 0.091 0.7673
A2 0.99 1 0.99 8.64 0.0108 *
B2 6.66 1 6.66 58.32 < 0.0001 % %
c2 6.73 1 6.73 58.86 < 0.0001 % %
D2 3.62 1 3.62 31.69 < 0.0001 ® ok
%% 2% Rersidual 1.60 14 0.11
ST Missing item 1.49 10 0.15 5.35 0.0601
4% 2% Pure error 0.11 4 0.028

R? 0.9458 FEIE Correction R? 0.9037

T " FRTE 1% K35 5 FRTE 5% KV 35

Note: * * indicates significant at 1% level; * indicates significant at: 5% level.
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Fig. 5 Effect of interaction between temperature and time on the anthocyanin content
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Fig. 6 Effect of interaction between temperature and ethanol concentration on the anthocyanin content
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Table 4  Anthocyanin content of planted Lycium ruthenicum murr.

FRE L PO E P ] LBERIE

i,l%nﬁ\fi Solid-liquid ratio Extraction temperature Extraction time Ethanol concentration (ng;
(g/mL) () (min) (%) &)
1 20:1 49 25.6 84 15.981
2 20:1 49 25.6 84 16.074
3 20:1 49 25.6 84 15.987
x5 HERRRMREEBESER
Table 5 Anthocyanin content of wild Lycium ruthenicum murr.
dal Y H Ty JE F I -
i,?@ KH Solid){—:"ll;c(ﬁizt ratio Extracﬁiiﬁtfrlr{irature Exiﬁi(ﬁ)??me ElhaniJ %;;r(lszitration Yo
e (g/mL) (c) (min) (%) (mee)
1 20:1 49 25.6 84 6.093
2 20: 1 49 25.6 84 6.178

3 20:1 49 25.6 84 6.152
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