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Optimization of ultrasound—microwave synergistic extraction of
total saponins from lily residue by response surface methodology
PAN Qing-you, TONG Qun-yi"

(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract. The residue of the by —products in the starch production process of Yixing lily was analyzed as the
extracted material to study the optimum procedures of the ultrasound —microwave synergy extraction method.
Effects of thanol concentration, liquid—solid ratio,microwave power and extraction time on yield of total saponins
were determined. Based on the results of single factor test,as well as Box—Behnken experiment principle,the
four factors and three levels response surface method (RSM) test was designed and the yield of total saponins
was determined as response value. The optimum extracting parameters to achieve the highest total saponins
yield of 6.59%. was obtained as follows: ethanol concentration(v/v) of 77% ,liquid to solid ratio of 11:1(mL/g),
microwave power of 503W,and extraction time 139s. The ultrasound-microwave synergy extraction technique
combined with the advantages of microwave and ultrasonic was a new method of higher efficiency,lower
temperature and less time consumption.
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Table 1 Factors and levels of ultrasound—microwave synergy

extraction test of total saponins
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Fig.1 Effect of ethanol concentration on yield of total saponins
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Fig.3 Effect of microwave power on yield of total saponins
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Table 2 Test designs and extraction results

S A B C D Y REFEE %o
1 -1 -1 0 0 4.20
2 1 -1 0 0 5.22
3 -1 1 0 0 4.61
4 1 1 0 0 5.25
5 0 0 -1 -1 5.96
6 0 0 1 -1 5.73
7 0 0 -1 1 5.92
8 0 0 1 1 5.99
9 -1 0 0 -1 4.62
10 1 0 0 -1 5.54
11 -1 0 0 1 4.83
12 1 0 0 1 5.36
13 0 -1 -1 0 5.49
14 0 1 -1 0 5.73
15 0 -1 1 0 5.55
16 0 1 1 0 5.75
17 -1 0 -1 0 4.65
18 1 0 -1 0 5.43
19 -1 0 1 0 4.68
20 1 0 1 0 5.59
21 0 -1 0 -1 5.85
22 0 1 0 -1 5.42
23 0 -1 0 1 5.26
24 0 1 0 1 6.15
25 0 0 0 0 6.45
26 0 0 0 0 6.37
27 0 0 0 0 6.67
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Table 3 Results of significance test of regression coefficient

T ZEkE SEOT R bR By Py pla

BIHREEAR 12,14 14 0.87 107.18 <0.0001
A 1.92 1 1.92 237.31 <0.0001
B 0.15 1 0.15 18.49 0.0007
C  0.00101 1  0.00101 0.12 0.7293
D 0.013 1 0.013 1.57 0.2312
A2 8.57 1 8.57 1059.03  <0.0001
B? 2.23 1 2.23 276.09 <0.0001
c? 0.74 1 0.74 91.64 <0.0001
D? 0.66 1 0.66 81.11 <0.0001
AB 0.036 1 0.036 4.46 0.0531
AC 0.00423 1 0.00423 0.52 0.4818
AD 0.038 1 0.038 4.7 0.0479
BC 0.004 1 0.0004 0.049 0.8273
BD 0.44 1 0.44 53.84 <0.0001
CD 0.023 1 0.023 278 0.1176
7 0.11 14 0.00809

JAUTH 0.031 10 0.00312 0.15 0.9927

aiiiZ  0.082 4 0.021
BMRZE 1225 28 R=0.9908 R,;=0.9815 R,,.=0.9749
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