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Comparison of Ultrasonic Extraction and Reflux
Extraction of Hypaphorine from Vaccaria segetalis
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Abstract: In this study,the content of hypaphorine from Vaccaria segetalis determined by high performance liquid chro-
matography (HPLC) was used as an evaluation index,single factor and orthogonal tests were carried out to optimize of
water bath reflux extraction and ultrasonic extraction of hypaphorine from V. segetalis separately. The results showed the
optimal parameters for the extraction of hypaphorine from V. segetalis by ultrasonic extraction were: liquid-solid ratio of
10: 1 ml/g,60% ethanol as extraction solvent,350 W as ultrasonic power,80 °C as extraction temperature and 40 min
as extraction time. Under these conditions, the content of hypaphorine from V. segetalis was 0.395 mg/g. The optimal wa-
ter bath reflux extraction conditions were: ethanol concentration of 75% ,extraction temperature of 95 °C , extraction time

of 2 h and liquid-solid ratio of 12: 1 mL/g,the content of hypaphorine from V. segetalis was 0. 345 mg/g. The efficiency,

stability and repeatability of ultrasonic extraction were better than water bath reflux extraction.
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Table 1  Factors and levels of water bath reflux extraction
[X[Z& Factors
/J(S'Z ~, e, P > Y
Levels (A) LT (B) S2HL[A] (C) $2HURE (D) W& b
Ethanol concentration( % ) Extraction time( h) Temperature ( °C ) Liquid/solid ratio( mL/g)

1 75 85 10: 1

2 30 90 12:1

3 90 95 14:1
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Table 2 Factors and levels of ultrasonic extraction
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Fig. 1 The effect of ethanol concentration( A) ,extraction time(B) ,extraction temperature( C) and liquid-solid ratio( D) on water

bath reflux extraction of hypaphorine from V. segetalis
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Table 3 Results of orthogonal test of water bath reflux extraction
s A . ¢ b AL rhws saws

No. coment(margy  Yield(%) Overall rating
1 1 1 1 1 0.282 5.12 1.2496
2 1 2 2 2 0.346 6.87 1.6508
3 1 3 3 3 0.337 6.58 1.5856
4 2 1 2 3 0.309 6.13 1.4732
5 2 2 3 1 0.317 5.97 1.4476
6 2 3 1 2 0.282 6.21 1.4916
7 3 1 3 2 0.283 6.33 1.4924
8 3 2 1 3 0.263 6.58 1.5264
9 3 3 2 1 0.269 5.92 1.3992
K1 4.4860 4.2152 4.2676 4.0964

K2 4.4124 4.6248 4.5232 4.6348

K3 4.4180 4.4764 4.5256 4.5852
R 0.0736 0.4096 0.2580 0.5384
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Table 4  Variance analysis of water bath reflux extraction
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Fig. 2

sonic extraction of hypaphorine from V. segetalis
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Table 5 Results of orthogonal test of ultrasonic extraction
A5 \ . . ) HRLEE . rmik Gewn
No. content (mg/g) Yield( % ) Overall rating
1 1 1 1 1 0.269 6.13 1.4412
2 1 2 2 2 0.274 7.19 1.6572
3 1 3 3 3 0.208 8.58 1.8824
4 2 1 2 3 0.270 6.37 1.4900
5 2 2 3 1 0.272 6.49 1.5156
6 2 3 1 2 0.262 6.22 1.4536
7 3 1 3 2 0.276 7.00 1.6208
8 3 2 1 3 0.244 5.25 1.2452
9 3 3 2 1 0.245 5.13 1.2220
K1 4.9808 4.5520 4.1400 4.1788
K2 4.4592 4.4180 4.3692 4.7316
K3 4.0880 4.5580 5.0188 4.6176
R 0.8928 0. 1400 0.8788 0.5528
xo6 BEEBAESNE
Table 6 Variance analysis of ultrasonic extraction
e AR Fr b Fil 55t
Factors of deviations Degree of freedom F value Significance
A 0.134 2 33.50 S
B 0.004 2 1.00
C 0.139 2 34.75 ®
D 0.057 2 14.25
R 0.000 2
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