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Optimization of two-phase aqueous extraction for Astragali Radix by central
composite design-response surface method
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ABSTRACT: AIM To optimize the two-phase ( ethanol-dipotassium phosphate) aqueous extraction for Astragali
Radix by central composite design-response surface method. METHODS With ethanol concentration, dipotassi-

um hydrogen phosphate solution concentration and Astragali Radix feed ratio as influencing factors, together with
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extraction rates of total flavonoids and total saponins as evaluation indices, the technology optimization was accom-

plished by central composite design-response surface method. RESULTS The optimal conditions were determined

to be 27.97% for ethanol concentration, 22.03% for dipotassium hydrogen phosphate solution concentration, and

1: 58. 85 for Astragali Radix feed ratio. The extraction rate of total flavonoids reached 74. 13% ( concentrated in

the upper layer) , while that of total saponins reached 81.34% ( concentrated in the lower layer). CONCLU-

SION With good predictability, this simple and accurate method can be used for the extraction of total flavonoids

and total saponins in Astragali Radix.

KEY WORDS: Astragali Radix; total flavonoids; total saponins; aqueous two-phase extraction ; central composite

design and response surface method
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Tab.1 Factors and levels

K%
IR —
A 2B/ % B £h/% C ekt
—-1.68179 20 20 1:15
-1 22.03 22.03 1:26.15
0 25 25 1:42.50
1 27.97 27.97 1:58.85
1.681 79 30 30 1:70
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Tab.2 Analysis results of feed ratio

ZE/% % EERRHE/g XUKMEREE/g HEKEH I

20 20 0.142 8 10 1:70.02
30 30 0. 660 4 10 1:15.14
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Tab.3 Design and results of tests

oy A CWY BR/ CRE  BREE  BRAR
BTy % BRI BCR%  BUR/%
1 27.97 27.97 1:58.85 75.03 80.03
2 25 25 1:70 68. 11 75. 14
3 25 20 1:42.5 73.54 80. 77
4 30 25 1:42.5 68.23 77. 04
5 22.03 27.97 1:26.15 63.41 78.99
6 20 25 1:42.5 70. 61 80. 52
7 25 25 1:42.5 71. 84 74.53
8 25 30 1:42.5 74. 34 81. 18
9 22.03 22.03 1:26.15 56.20 76. 16
10 27.97 27.97 1:26.15 67.45 70. 61
11 25 25 1:42.5 70. 17 75.91
12 25 25 1:42.5 72.13 84. 11
13 25 25 1:42.5 71.07 82.70
14 27.97 22.03 1:26.15 60. 88 74.22
15 25 25 1:15 71. 86 75. 69
16 22.03 27.97 1:58.85 68.43 81.98
17 25 25 1:42.5 72.91 81. 18
18 25 25 1:42.5 67. 80 80.93
19 22.03 22.03 1:58.85 68.51 83.92
20 27.97 22.03 1:58.85 68. 69 74. 25
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Tab.4 Analysis of variance ( total flavonoids)
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Tab.5 Analysis of variance ( total saponins)
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Fig. 5 Effects of ethanol concentration and Astragali Radix

feed ratio on the extraction rate of total saponins

ZEL T, AR T LN &R
27.97% , WhERR S PSR A 22.03% , K
PORIEL 1 - 58.85, A ST A< HURIA 74 13% , L
AT APORIA 81.34%

3.2.3 BHFIAE R iR LR TE, T
3 WAUKMAERL, Z5R WK 6,

HRITH, L2 S R TR A R i
ME (74.13% ) ZIa[f% RSD K 1.99% , i N2
IR B P A R R S (e (81 34%) Z ]
) RSD }7.33% , fi—Ex5R, HEREHR TR
ﬁ*ﬁ?ﬂﬂﬁ%ﬁ%ﬂ’aﬂ%ﬁ@@ﬂ%ﬁi%o
4 iHigFng

ZIK*E%A*FFJEMufr e 7 T #EAT AR A, O

i TR B AE A TG, AT BT AR AR AL AR O
74

I

S —]
3 — |
=3
#
o
o - ]
E.’ 7 s

k</ .
1:58.85 D “ 97

1:50.67 >

1:42.50 o7t
CHERME 13433 £ /%
mﬁm Bﬂmi /%

a. i T
Y B B HARRE %

[oh ¢:%2 2151
/

:26.15
22.‘0022.6&3. 1923.7924‘.3924.9825.5826. 1826.7827.3727.97

B BERRA— /%
b AR
E6 BMEBES_HARRENNNEERMENEER
B30 ES: oA
Fig. 6 Effects of dipotassium hydrogen phosphate solu-

tion concentration and Astragali Radix feed ratio

on the extraction rate of total saponins

Y BB ERBE %

BB % ?\?\Fl’q\ﬂ/%z Nzmr

a. W ¥ T P
Y EEHAREE %

BBEREA /%

. 22.03 23.52 25.00 26.48

A LEE %
b AR
E7 ZEBRESHNBERS _HBERRESBNZEF

FEIER I
Fig. 7 Effects of ethanol concentration and dipotassium hy-
drogen phosphate solution concentration on the ex-

traction rate of total saponins



2017 41 H TR
39K F1H Chinese Traditional Patent Medicine Vol. 39 No. 1

January 2017

F6 WWIFRIWER (n=3)
Tab. 6 Results of verification tests (n =3)

e SR/ SHERE FE, ST BRHA THE/
T\ 7T . .
- pe  BE% % mg  BUOR% %
1( F)Z2) 7451.933 29.717

76. 08 75.92
1(FE) 2343.070 93.709
2( 1)2) 7321.821 30. 417

76.12  75.62 73.60  75.59
2(F)E) 2297.132 84.777
3( F)E) 7220.522 28. 177

74. 65 77.24
3(F)2) 2452.239 95. 620
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