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Study on the Supersonic Extraction Process of Flavonoids from Ziziphi Spinosae Kernels

LI Shen-ou et al ( Agriculture University of Hebei, Baoding, Hebei 071001 )

Abstract [ Objective ] The study aimed to explore the optimum process condition for extracting flavonoids from Ziziphi Spinosae kernel with
the supersonic extraction. [ Method ] The extracting effects on flavonoids from Z. Spinosae kernel by 3 kinds of extraction methods including the
lixiviating extraction in Soxhlet extractor at 95 °C for 2 h,the heat refluxing extraction at 60 °C for 2 h and the supersonic extraction for 50 min
were analyze to confirm the optimum extraction method. With ethanol concn. ,solid-liquid ratio and extracting time as the factors, the single
factor test and the orthogonal test wee conducted to confirm the optimum process condition for extracting flavonoids from Z. Spinosae kernel.
[ Result] The extraction rate of flavonoids from Z. Spinosae kernel by supersonic extraction was higher than that by refluxing extraction and the
lixiviating extraction,so the supersonic extraction as confirmed as the perfect extraction method. The degree of the factors effecting the extrac-
tion rate of flavonoids was in order was solid-liquid ratio > ethanol concn. > extracting time. The optimum process condition for extracting
flavonoids from Z. Spinosae kernel with the supersonic extraction was follows:70% ethanol , solid-liquid ratio of 1:30, ultrasonic extracting time
of 50 min and extracting times of 2 times. Under this process condition, the average extraction rate was as high as 98.73% . [ Conclusion] The

study on supersonic extraction provided the reference basis for the industrialization production for of flavonoids from Z. Spinosae kernel.
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Table 1 Orthogonal test design
A CEEREE /% BYIRHL/g:ml C HREURTE / min
K- Level
Ethanol concentration — Material ratio Extraction time

1 80 1:30 50
2 70 1:20 40
3 60 1:10 30
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Table 2 Orthogonal test result

R sy SR A
ﬁt%/ A B C D(Z:SI'—I) J ﬁf@ﬂni//mg/g
Test No. Total flavonoids content
1 1 1 1 1 3.629

2 1 2 2 2 3.384

3 1 3 3 3 2.479

4 2 1 2 3 4.201

5 2 2 3 1 3.596

6 2 3 1 2 3.514

7 3 1 3 2 3.380

8 3 2 1 3 3.561

9 3 3 2 1 2.634

k, 9.492 11.211 10.704  9.858

k, 11.310 10.542 10.218 10.278

ky 9.576  8.628  9.456 10.242

K, 3.164  3.737 3.568  3.286

K, 3.770  3.514  3.406 3.426

K, 3.192  2.876 3.152 3.414

R 0.606  0.861 0.416  0.140
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Table 3 Variance analysis result

TZERIR EECEITM ARE i HE F i
Variance Discretized Degree of ~ Variance 14

F value
resource square sum  freedom estimated value
A 0.703 2 0.352 19. 604 <0.05
B 1.198 2 0.599 33.399 <0.05
C 0.264 2 0.132 7.368 >0.05
D 0.036 2 0.018
%7 Error 0.036 2 0.018
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Table 3 The contents of catalpol in the Rehmannia henryi Brown's

root ,stem,leaf and Radix rehmanniae %
£ K Name FEEE S & Catalpol content
L BEAR 1.29
W =R 1.35
b 1.84
A 0.44
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