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Ultrasonic-assisted Extraction of Saponins from Asparagus officinalis Scraps
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Abstract In order to improve the utilization rate of Asparagus officinalis L. scraps, ultrasonic assistance was applied for the
extraction of saponins from the materials. After two rounds of uniform design, the optimal extraction conditions for achieving
maximum extraction rate of saponins were material-to-liquid ratio of 1:1 (m/V), extraction temperature of 30 “C, duty cycle of
0.4:1.6 (ratio of occupied to empty space), ultrasonic power of 200 W, extraction time of 30 min, extraction pH of 5.05 and
ethanol concentration of 70%. Under the optimal conditions, the extraction rate of saponins was up to 7.5%, and the recovery
rate was 98.78% after three rounds of extraction. The saponins could be fully recovered by three rounds of extractionsina 2 L
circulated ultrasonic-assisted extraction device. Therefore, ultrasonic-assisted extraction is suitable for the extraction of saponins
from Asparagus officinalis L. scraps.
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Fig.1 Standard curve for total saponins determination
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Table 1 Results of the first round uniform design
TOREAR SRR
% F %

R B B |11 WA ¢ S Y

SES
Ax Lt w min kb C

N1 1.6:04 250 30 2:1 50 9 80 9.44
N2 0.4:16 750 40 5:1 40 9 40 2.78
N3 1.2:0.8 750 60 6:1 50 5 80 7.64
N4 0.8:1.2 1000 20 4:1 70 8 90 8.06
N5 0.8:1.2 250 20 4:1 20 5 50 8.33
N6 0.4:1.6 1000 30 2:1 40 4 70 6.94
N7 1.2:08 750 10 11 60 6 40 7.64
N8 0.4:1.6 250 60 31 60 7 60 8.47
N9 0.8:1.2 500 50 11 30 6 90 6.81
N10 1.6:0.4 1000 50 31 20 7 50 7.36
N11 1.2:0.8 500 10 6:1 30 8 70 8.19
N12 1.6:0.4 500 40 51 70 4 60 8.06
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Fig.2 SRC (standard regression coefficient) of each factor based on
extraction rate of saponins
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Table 2 Results of the second round uniform design

FF A Tha/w E/ming pH  PORIARA S 20/% $REFZE 1%

N1 1.8:0.2 200 10 6 80 4.58
N2 1.8:0.2 300 30 4 90 5.28
N3 1.4:0.6 200 30 5 70 7.22
N4 1.4:0.6 400 20 6 90 5.14
N5 1.6:0.4 300 20 5 80 5.42
N6 1.6:0.4 400 10 4 70 5.97
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Table 3 Effect of number of repeated extractions on extraction rate of

saponins
PRI i HEER % PRI E % SRR 1%
1 14.26 49.86 7.11 81.26
2 14.96 7.08 1.06 93.37
3 16.61 2.64 0.44 98.40
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Table 4 Results of scale-up experiments

BHOKE AR MER% BRI %  BAREICR 9%
1 13.60 51.25 6.97 79.66
2 13.22 11.81 1.56 97.49
3 14.62 2.22 0.32 101.15
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