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Orthogonal Design for Optimization of Ultrasonic Extracting Procedure for Total Saponins from
Dioscoreae Nipponicae Rhizoma

LIU Shenglia, HUANG Lide*, GUO Liqiangb, HUANG Suoyic*(Youjiang Medical College for Nationalities, a.School
of Clinical Medicine; b.School of Clinical Laboratory Medicine; c.Department of Pharmacy, Baise 533000, China)

ABSTRACT: OBJECTIVE To determine the best ultrasonic extracting procedure for total saponins from Dioscoreae
Nipponicae Rhizoma. METHODS Orthogonal experiment was used to optimize the condition. The content of total saponins
was determined by spectrophotometric method. RESULTS The wavelength of the maximum absorption was 410 nm.
Diosgenin showed a good linear relationship at the range of 0.004-0.020 mg-mL™}(+=0.999 8). The optimum ultrasonic
extraction conditions were water-saturated n-butanol as extraction agent, solid-liquid ratio 1 : 30, temperature 70 C and

ultrasonic power 180 W. CONCLUSION The ultrasonic extracting procedure is reasonable, economical and feasible.
KEY WORDS: Dioscoreae Nipponicae Rhizoma; total saponins; orthogonal design; the ultrasonic extracting procedure
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Tab 1 Effect of solid-liquid ratio on the content of saponins
BB 1:10 1:20 1:30 1:40 1:50

B E% 1.73 1.86 1.96 2.12 1.88

2222 REUREXNEH SR EM  E30~70 C
b T R, B S EAMA R BTSN
A, 1560 CIAf AAH, X AT e 7 i E T s
BOR T B AT A rh R e, [ I g O R
WL, FECREOE I, (RO Itk M
PEm TR SR HEE TR, WS
RN, s R, SR A E
B, g Wik2.

®2 REBEMEHEENTN
Tab 2 Effect of extraction temperature on the content of
saponins

HEIC 30 40 50 60 70

LERERs VL) 1.70 1.75 1.74 1.83 1.78
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Tab 3 Effect of ultrasonic power on the content of saponins

BREIIRIW 80 100 120 140 160 180 200

HIfEE/% 164 164 173 165 168 178 1.68
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Tab 4 Design for factors and levels of orthogonal test
Lo(3%)

K-
ACER L) BURHUIEEI'C)  C(HFT 2IW)
1 1:30 50 140
2 1:40 60 160
3 1:50 70 180

5 Lo(3") EXKHEE
Tab 5 Results of orthogonal test

wEs A B e C BT 2/%
1 1 1 1 1 1.93
2 1 2 2 2 2.06
3 1 3 3 3 2.41
4 2 1 2 3 2.04
5 2 2 3 1 2.08
6 2 3 1 2 2.12
7 3 1 3 2 1.95
8 3 2 1 3 2.32
9 3 3 2 1 2.22
K, 213 1.97 2.12 2.08
K, 208 2.15 2.11 2.04
Ks 216 2.25 2.15 2.26
R 0.08 0.28 0.04 0.22

®6 HEMMEK

Tab 6 Variance analysis of orthogonal test
TFERYE EBZEEIIM BmE rE F1a PH

A 0.011 2 0.005 4.413 0.185

B 0.118 2 0.059 48.835 0.020

C 0.079 2 0.040 32.624 0.030
error 0.002 2 0.001

H: F0_05(2'2)=19
Note: F0_05(2,2)=19
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Tab 7 Results of verification test

R 5 BRI %% T 5% RSD/%
1 2.40
2 2.41 2.42 1.09
3 2.45
3 itig
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