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Historical evolution and modern research progress of Astragali Radix processing
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Abstract: Huangqi (4stragali Radix) has the effects of tonifying ¢i and solidifying surface, diuresis and toxin supporting, expelling
pus, healing up sore and promoting granulation. It is commonly used as a gi tonic in clinical practice. Ancient Chinese medical books
contain records of various processed products of Astragali Radix, such as rice-processed Astragali Radix, wine-processed Astragali
Radix, salt-processed Astragali Radix, honey-processed Astragali Radix, etc. Today, the most commonly used processed products are
raw Astragali Radix and honey-processed Astragali Radix. Modern research indicates that Astragali Radix primarily consists of
polysaccharides, saponins and flavonoids, with anti-inflammatory, anti-oxidant, antitumor, immune enhancement properties. This
paper aims to review and analyze herbal monographs, ancient Chinese medical books, and processing specifications to explore the
efficacy and processing history of Astragali Radix documented in ancient texts. Additionally, the modern scientific research
achievements on Astragali Radix, including processing technology, chemical components, and pharmacological effects, are
summarized, with view to providing valuable references for future research on Astragali Radix.
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Table 1 Historical evolution of Astragali Radix processing
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Fig. 1 Visual analysis of Astragali Radix processing history
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Table 2 Research records of Astragali Radix processing methods
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Table 3 Characteristic processing of Astragali Radix contained in processing standards of each province
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Table 4 Saponins in Astragali Radix
i wEY) SCHk ETRe] WEY) SCHR T 4 SCHR
1 R 1 75 6 WEEH VI 75 11 OB R 1 78
2 HEBHE I 75 7 B VI 75 12 REBHI 75
3 SR I 75 8 AT VI 75 13 A PG 75
4 WREH IV 75 9 FEEH | 76
5 BTV 75 10 REEEH I 77

R
O%
— & on %

N N
R0

0202
W
HOH,C OH

8 R=(-D-glc-2"-}-D-xyl-2"-g-L-rha
12 R=-D-glc-2"-u-L-ara-2"-a-L-rha

1R, =p-D-xyl-2'3"di-OAc, R, =p-D-glc, R;=H

2 R, =[-D-xyl-2-0Ac, R, =p-D-glc, R;=H

3R, =p-D-xyl-2-p-D-gle, R, =R;=H

4 R, =f-D-xyl, R,=p-D-glc, R;=H

5 R, =p-D-xyl-2'--D-glc, R, =H, R;=p-D-glc

6 R, = [-D-xyl-2“p-D-glc, R, =p-D-glc, Ry=H

7 Ry =p-D-xyl, R, =R;=p-D-glc

9 R, =[-D-xyl-2"4-di-OAc, R, =f-D-gle, R;=H
10 R, =p-D-xyl-3-OAc, R, =f-D-glc, R;=H
11 R, =p-D-xyl-2" 3" 4"ri-OAc, R,=p-D-glc, R;=H
13R,=R,=R;=H
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Fig.2 Structures of saponins in Astragali Radix
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Table 5 Flavonoids in Astragali Radix

G WEY) SCHR | WEY SCHiR
14 IEm 75 24 RITEWRAEER-T-0-B-D-H i HEF-6"-0-TH — R e 80
15 MExR 75 25 BERHEN-7-0-B-D-F E HEF-6"-0-TH — 80
16 REFEX 75 26 2-FRHE-3 A T REE R BE-T-O-B-D-H E E 80
17 BETER 75 27 IS HERE-T-0-B-D-H I HEF-6"-0-TH — 80
18 fEfTE 75 28 RS YRR 80
19 HITEREER 80 29 82-TRpH-74- T HER R 75
20 BARFEM 80 30 3-FRIE-9-H A AR bt 75
21 TR R-7-0-B-D- I E 80 31 3-$23E-9,10- IS 80
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17 R;=CH;, R,=R;=R;=R;=R¢=H 23 R,=OH, R,=glc, R;=R,—H
18 R =R3;=CH;, R,=R;=R;=R;=H 24 R, =glc-6"-O-malonyl, R, =R;=R,=H

25 R; = glc-6"-0-malonyl, R,=OH, R;=R,=H
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Fig. 3 Flavonoid structures in Astragali Radix
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Table 6 Changes in content of sugars after Astragali Radix processing
N AN BV T3 0 B ) & AR A .
e T il £ Eh ) Kl 1 Eh 5k R T i1 i
EZ 1 1 1 1 46,54
1 l 1 55
1 1 45
1 T 1 49
1 T 1 1 1 82
l ! I l 50
I ! 83
1 T 1 ! ! ! 84
1 T ! ! 85
&SRR ! i ! ! 46
- ! - T 54
! T 45
! I I l l 82
IR l I I l 46
1 1 1 1 54
1 1 45
! I ! 49
! l | | | 82
“7-bF VT -TR ‘=7 SEREER, TERA
“trise  “|7-decline “—-no significant difference, same as below tables

G VAT IR 29 . BT Kb L
Wi P R AR PR S R, B
B L AR E RN S ERE. W
5 SR & B R 7,

AT N R R AR, HRf e Ty

N, B HEN R INEE RIM L5 2R reer 4
JRIVIVERR, ST s b i o B R AR
PE ett, SEIEHRKARIERE; R0 R Eet
ah R B R, AT REAE B R A R I iR N

B, FEOE R BRI R H R SR .

®7 AREHEEFLRIHNZTELL

Table 7 Changes in content of saponins after Astragali Radix processing
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N -
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MR ! 1 ! ! 50
1 1 7 87
WEE I 1 83
! 88
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1 I 1 86
1 88
! ! I 1 85
BB 1 88
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Table 8 Changes in content of flavonoids after Astragali Radix processing

N AR 5 350 R AR AL o

feah L ] i Kl S ] ik
SSLLl 1 ! ! ! 50
T l ! ! 90
BT IER-7-0-B-D- & i LT 1 88
T T T ! 85
1 83
— 1 - - 46
T ! ! — I 54
7 l 45
T ! ! ! 90
BRI 1 i — — 46
T ! T — T 54
7 T 45
l l ! l 50
T ! T ! 90

l 88,91
T T T l 85
PRI R -7-0-p-D- R EI HEF — ! - - 46
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1 88
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Table 9 Historical development of Astragali Radix performance function
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