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Study on ultrasound enhanced extraction of the total flavonoid
from Plantago
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Abstract: A novel extraction process of the total flavonoid from Plantago by ultrasound has been studied. The optimum
extracting conditions of the total flavonoid are investigated by using orthogonal experimental design. The significance of
these factors affecting the total flavonoid is in the following order: extraction temperture > ultrasound power > ultra-
sound time > solid/liquid ratio. The optimal parameters are: solid/liquid ratio 1:20 g/mL, ultrasound extraction time
30min, extraction temperature 50°C, ultrasound power 200W. Under this optimal condition, the extraction rate of fla-
vonoid is 0.645%. Compared with conventional extraction, it is more effective with advantages in short extraction period,
higher yield and saving solvent amount.
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Fig.1 Effect of solid/liquid ratio on total flavonoids yield
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Fig.2 Effect of ultrasound temperture on total flavonoids yield
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Fig.3 Effect of ultrasound time on total flavonoids yield
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Table 1 Factors and levels of experiment

A B C D
A RREEL AR REGRE SR
/(g/mL) /min /C /W
1 1:15 20 30 200
2 1:20 30 40 240
3 1:25 40 50 280

R2 BEZRIMENEDDERMEIREER
Table 2 Orthogonal experiment results with ultrasound extraction

45 A B C D BEERIE/%
1 1 1 1 1 0.325
2 1 2 2 2 0.482
3 1 3 3 3 0.496
4 2 1 2 3 0.350
5 2 2 3 1 0.657
6 2 3 1 2 0.368
7 3 1 3 2 0.564
8 3 2 1 3 0.339
9 3 3 2 1 0.532

K, 1303 1239 1.032 1514
K, 1375 1478 1364 1414
K; 1435 139 1.717 1.185

k 0434 0413 0344 0.505
k, 0.458 0493 0455 0471
ks 0478 0465 0572  0.395
R 0.044 0.080 0.228  0.110
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Table 3 Ultrasound extraction compared with conventional

extraction
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