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Optimization of Extraction Technology of An Immune

Active Protein from Astragali Radix

CHEN Xiu-hong, REN Jin-hong, WEI Yan-ming, XUE Hui-qing", WU Fu-yun, LI Min, LIANG Rui
( Experiment Mamagement Center, Shanxi University of Traditional Chinese Medicine, Jinzhong 030619, China)

[ Abstract | Objective: To optimize extraction technology of an immune active protein ( AmPR10-16)
with a molecular weight of 16. 0 kDa from Astragali Radix. Method: Extraction temperature was investigated by
circular dichroism of water-soluble protein involving in AmPR10-16 with secondary structure from Astragali Radix.
Extraction technology was optimized by single factor test and orthogonal test with gray value of AmPR10-16 as index
which was determined by gel graphical analysis software. In this study, effects of temperature, solid-liquid ratio,
time, solvent, granularity and times on gray value were investigated, for which determination of water-soluble
protein was determined as an evidence by BCA method. Result: Optimum extraction process of AmPR10-16 was as
follows: with Tris-HCl with pH 8.0 as solvent, solid-liquid ratio of 1:16, extraction time of 60 min with
temperature at 40 °C , medicinal powder over the 4" sieve, stirring once every 10 min. Yield of AmPR10-16 was
0.063 g - g~'. Conclusion: This optimal extraction technology can accurately reflect relative amounts of
AmPR10-16 maximum extraction rate, it provides a stable, reasonable and feasible extraction process for furter
study of AmPR10-16.

[ Key words | Astragali Radix; protein; secondary structure of protein; SDS-PAGE; BCA method
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Fig. 1 CD spectra of soluble protein in Astragali Radix at 4,25,40,
55,70,85,100 °C
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Fig. 2 SDS-PAGE gel diagram of AmPR10-16 under different

extraction temperature
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Fig. 3 SDS-PAGE gel diagram of AmPR10-16 under different

solid-liquid ratio
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711 436. 130,11 140. 890,12 770. 767 ,9 705. 470 ,9
269.729,6 799.570,5 893. 863, 4k L i 7% bt 2 $2 U
BF ] A 42 K, AmPR10-16 5 [ J5T 8,41 56 IR 5 &, )%
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Fig. 4 SDS-PAGE gel diagram of AmPR10-16 under different

extraction time
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Fig. 5 SDS-PAGE gel diagram of AmPR10-16 with different

extraction solvent
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Fig. 6 SDS-PAGE gel diagram of AmPR10-16 under

different granularity
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MG e b . FRE MR K (3 4 5 05) 9 1,
By 5.0 g, 4% — 0 Z5 A B I, 3 50 4 HE B 25 3R L k&
1A 7,75 2250 Hr L3R 20 fR 0 43 r w0, 45 A
MBI T 205 R A>D>C>B, %R
NI R C IR ZTRPEAT T 22007, 45 R R I IH &
AD HAW R EHEMZS, HER B W I WM,
VPR R AR BT 225 A B, C, Dy, BIV[] 25 41 #3 A
(3 4 S0%) o 16 £+ pH 8.0 ) Tris-HCI F 40
CH KA HEL 60 min, & 10 min HEFE 1 I
#1 EJLEH AmPRI0-16 B A RERNEHETRB S
Table 1 Orthogonal test analysis of extraction conditions of

AmPR10-16 in Astragali Radix

No. MMM B CHECDRBC
WREE/C BBEIE  BFE/min ¥ 7

1 40 1:12 40 HEPES 429 464. 724
2 40 1:14 50 PBS 468 670. 529
3 40 1:16 60 Tris-HCI 776 509. 848
4 55 1:12 50 Tris-HCI 574 881. 345
5 55 1:14 60 HEPES 346 246. 395
6 55 1:16 40 PBS 368 923. 721
7 70 1:12 60 PBS 113 741. 295
8 70 1:14 40 Tris-HCI 436 618. 203
9 70 1:16 50 HEPES 110 531. 627

2.3.2 FE®EEIRYE  WH Marker 7.0 pL, | Image

A4y 0 T & 14.4,18.4 kDa %5 i H 1 SDS-
PAGE Jig & v 8 A & 4 WO B 19 RSD 43 il
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Fig. 7 SDS-PAGE gel diagram of different samples in

orthogonal test

*2 AmPR10-16 EHRIEREGHESFT
Table 2 ANOVA on extraction conditions of AmPR10-16

Jr 2R W SS F MS P
A 1.75 x 10" 117.78 8.73 x10" <0.01
B 4.09 x 10° 2.76 2.05 x 10° >0.05
C(R2) 1.48 x10° 1.00 7.41 x 10*

D 1.69 x 10" 113.73 8.43 x10'" <0.01

‘L‘E:FO_OS(Z,Z) :19,F0A01(2,2) =99,
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¥t R TR, F 562 nm Kb GE A, L) BV
AL bR A S AR BR L A5 01 H 7 Y =0.890 5X +

0.036 5 (R* =0.998 4), 2 I i B 25 ~ 2 000
mg-L~",
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