+ 610 - Traditional Chinese Drug Research & Clinical Pharmacology, 2025 April, Vol. 36 No. 4

- BRI AT -

ETRARAREEUEENERAREER A RE-BETEN TR

/.

B A, WA, Mgm, BE, XNEF (AR MKEIRAT, B2 WS B 2 S DR ARG 56 B R B
SERE, TR TN 510663)

WE: B 2o X0 a20MME#(HPLCO)MEE#, #MEARFARE AR R -8, AiE KA
HPLC % 2 F KAM AT BT A%, JFA A E R GM BRI E ST 3 AR BB EHFEHERIA . &
AR BB B B R R R R R JAT RN oM, R R — R R R SHAEGERK A . AR
K. BB R 5 RAT A AR E A 0.925~0.994, 5F K RA MG s AR — R RIT. R BT HEL
JRA AR ARAE A 0.640~0.920, 5 RAGH RO ER —HERE, RESHERE T, ARHM., #
KEARA . ARABRA A RBBERARA—F; RABELREA K, B ZARLHE 20 HPLC
TR BAEEERA THERRRARA GRE—BRIFN, TAHAFPEHHASRR ORI RRBRIE, AH TS
W2 AAR R R AR TAE

X8R FE; N HPLC; 548 EE; —HEFN

RESES: R284.1 XEAFRERRS: A XEHS: 1003-9783(2025)04-0610-07

doi: 10.19378/j.issn.1003-9783.2025.04.014

Study on Consistency Evaluation of Different Types of Decoction Pieces from Astragali Radix
Based on HPLC Fringerprint
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Abstract: Objective To establish the high—performance liquid chromatography (HPLC) fingerprint of Astragali
Radix and evaluate the quality consistency of different types of Radix Astragali decoction slices. Methods The HPLC
method was used to establish the control fingerprint of Radix Astragali, and the control fingerprint of Astragali Radix
was used to evaluate and analyze the different types of traditional decoction pieces, decocting powder decoction pieces,
cell wall-broken decoction pieces and formula granules prepared by three batches of Astragali Radix crude materials.
Results The similarity of traditional decoction pieces, decocting powder decoction pieces, cell wall-broken decoction
pieces prepared from the same crude material of Astragali Radix with raw materials was 0.925-0.994, which was in good
agreement with the composition of crude materials of Astragali Radix. The similarity between Astragali Radix granules
and crude medicinal materials was 0.649-0.920, and the consistency with the composition of crude medicinal materials
was poor. The results of cluster analysis showed that the traditional decoction pieces, decocting powder decoction, and
cell wall-broken decoction pieces of Astragali Radix, were clustered into one group. The formula granules are clustered
into one category alone. Conclusion The HPLC fingerprint method established in this study is suitable for the quality
consistency evaluation of different types of Astragali Radix decoction pieces, which can provide a basis for the quality
control of new decoction pieces of Chinese medicine, and is conducive to guiding the its development.

Keywords: Astragali Radix; decoction pieces; HPLC; fingerprint; consistency evaluation

WKim B 2024-11-11

BRI WS, @, i, TP, B P2 Email: 452831302@qq.com. EAEVER « MEREE, B, fit, ATy,
W37 2G5, Email: linchaina@163.com.

ESWR: JRE250 WS IRRH A H (2022YDZ03) ; |74 25 s 6 T RHIF B T 35 H (SN2022012)



PR 5 lE R B 20255F4 A F 36 K5 4 4

+ 611 -

g th 2508t T . B L IR AN i 4 i
Ui, o R AN A e 2 B — i R o BB SEEROR
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Jo e FE BSOS Al H g 200 % A R Ok
2R Tl L AN TR 2 TR LR RS e U 1A A 1) i
WA, BEREHRERIOR B Bl R AR, AT
BARY R B S

O ON OO RO Y 5 K Astragalus
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Hsiao 8% K 32 & 1€ Astragalus membranaceus (Fisch.)
Bge. HU TR, HHT (MRAK L), B4
i L2 Ey, BT BT Ak
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Fl; Secura225D-1CCN 17432 — K. Secura224-

ICN T 5p 2 — R, bt 2R R A IRA
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ZM200 88 2.0 Ry FEHL (7 X FLAE R 0.25 mm) , [ 3
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B R E I B s B S B (L . 130025-
202210) . HARAET (4165 . 130012-202303) . 54K
RS 130035-202103) , #EEERFF [ (5.
080018-202212) . # K & 1 I (4t % : 080019-
202212) , AT I (445 . 080022-202107),
MK AE R AR AR SN Eaka, KA
i1 £ = 7 S B3 b o VT

1.3 e BT E OO R 324, W H )TN S
K25, 5 Ko=fE B 1. SR 258 34,
)T ARAE 2 R B0 T MR B A P 2 T S SR
T & Astragalus membranaceus (Fisch.) Bge. var.
mongholicus(Bge.)Hsiao i TR B IE I (E Astragalus
membranaceus (Fisch.) Bge. I TR . [ iR 3 $ib 5k}
2 M TG 4 K R A M s R e ik R (H A
W) BRI A (Z4) o BEEER R (4l Iy
WAL CT Al )4 FIOAS[RIZERLER R0 2568 B Uk R R A
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Table 1 Sample information of commerically available decoction

pieces from Astragali Radix

s EllR=2 FEHl | 4 it P
1 211101 Hor |17 210701 ol
2 211001 Hilr |18 210914-2 TN
3 211112-1 Hil |19 20210701 HOR
4 210501 Hil ]20 2170801 R
5 210703121 Hifr |21 200401 R
6 301030525 Hifr |22 210901B-1 Hw
7 210801-4 R |23 20210601 R
8 GX211106 Tl |24 20210903 R
9 20210904 |25 210901B-2  Hifi
10 210902 il |26 2012362 HoM
11 210602 Hor {27 211001-1 H e
12 202107007 Htr |28 210603 v
13 20210903 Hibr (29 211001-2 Hok
14 211112-2 Hifr |30 200602 Hok
15 210914~-1 Hifr |31 210901B-3 Ho
16 C-210089 Hilk |32 210801 o
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Table 2 Information of raw medicinal materials and its decoction pieces of Astragali Radix

JERV R G (i S ) JEURHZ A JERLZG R P R R Rl 2K TR A=Al
A(YL2210046) ZEETE Astragalus membranaceus (Fisch.) Bge. Hifr Al W JERZ A A /
var. mongholicus(Bge.) Hsiao.
A2 fB5E A A HR A ]
A3 HHIRA A ZRF AT
Ad WERELRA A [
AS BLT7 UKL A T2 H
B(CP2303058) BRSEHE T Astragalus membranaceus(Fisch.) Bge. Tl Bl R 254 B /
B2 etk B HAR R )
B3 HHK A B LR AT
B4 WRETRR B AR 2 Tl
BS P70k B T A
C(JC230506) B IE Astragalus membranaceus (Fisch.) Bge. H C1 T REERZGH C /
var. mongholicus(Bge.) Hsiao.
C2 gtk C HAR R 2> )
c3 A C LR AT
C4 WEEELR - C (S
s P70k C TR A

TE: HCJT AL 1 g 025 TR 2.5 ¢

2 AiEEER

2.1 fRECE G Ay

2.1.1 (&M A3k N ZORBAX SB-C,: (250 mmx
4.6 mm, 5um); SHENTIAHA, 0.2% H R K s
A B, M BEML (0~5 min, 15%A; 5~35 min,
15% ~30%A; 35~40min, 30%A; 40~45min, 30% ~
35%A; 45~50 min, 35%~40%A; 50~60 min, 40%A ;
60~70 min, 40%~80%A; 70~75 min, 80%~95%A) .
FREOCKM A BRI N 105 °C, AR WmE N
2.5 Lemin™', #FFEE 10 L, HWHE N 1 mLemin™', £
1R 30 °Co

2.1.2 S TR A5

21201 WEMHERRA . EEFBZAM . G5 hA .
B A . SRR A B AR A & BT
R R . E5IR e . BB S
O FEHLRY R JT BT 3B o AR R BE AR R 45 24
2.5 g, MEHEMRE. sl E R T, Jn50% & m
100 mL, SMFAEIGE2 h, %, 38, WEER . 3
JEE BRI K 46 1Y 25 T ] 50% S BEVES 3K, BIK
10 mL, HIFUEW, KB EZERET, H50% LB
WIRITERZES mL, $85), UEid, BEREM AN .
2.1.2.2 BeJ7 OB A S A TR A BRSOk (K
EnAS 29 1.0 (R JFURLZGH4 2.5 ), FEHFRAE . fi150%
ZFE 100 mL, JNEEIGE 2 h, k%, JEiL, I

o BRI e ARH 258 ] 50% L BEvEv 3k, 4
W 10mL, HIFEW, fEKEEZEEET, H50%
PRI E A 2S5 mL, $5), UEi, HUELIER AT
2.1.3 X R SA VR A A HE R R I A A
W, BT, AT URER . BT
AT . B TR et I IR A5 E
Ko FRE, A B A 1 mL 45 0.1 mg IR,
HIFE

2.1.4 FEM AR B2 AL B AT E KA S, %
“2.1.2.17 BN @05 B A g R, R (2.1
WUF s SRR, il EaTER, FRA hZy
s SRS AU PE R S8 (2012 i) "R 474
PR AR 5 min J5 09 G5 0E, 25 G AR OR B ]
LI 15 HEE, DWWE 1, VRS AR RO IR E 3,
DL 2, A 50 B A VR RS L, R A Fp
ANLAT W, Ay B R I AT (1) L 1
WAET (6 3) . B SFHEI(ES) . SWEPFET) .
BRI (1 8) B 1T (5 9) . roAlfE R (1%
10), #ERF T (512), mMAH—fbkEn, BE
S T 2 W O T AR AR, HL S AR AR I 4
FERAT, PRI 45 T 6 S T A 20 W A S e
IEAN, 32 4t TR Tk R o R L A A AR
0.850 ~0.989, R &K A MM BIEE 88, I
%3,
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Overlapping fingerprint spectra of 32 batches of commerically available decoction pieces from Astragali Radix
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Figure 2 Reference fingerprint
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(%5 DBESFIRR, % “2.1.17 TR A0 & 0F i
SEUEFE 6 IR . DIERE SN AT S g, 15
45 W (%) FELRH O B 15 () ANAR X e T AL &5 SR oK, A
ST A4 B8 15 6] f) RSD A 0.0% ~ 0.1%, %o s 1 2 Ay

RSD 4 0.0% ~ 4.6%, 6 UXHHE Y 1l 2 6] A AHARLEE 22
9 1.000, FHEHRG % RE R AT

222 EEMWIAR A —#k TR KA (HS D)
BEXM AR, % 2117 TR ORI TIE o
DL E S T 4 2 W O S BRI, TR A% W Y R X
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Table 3

Similarity of 32 batches of commerically available

decoction pieces from Astragali Radix and reference fingerprint

ET] AR |45 AR || %' AAABLE
1 0.944 12 0.850 23 0.870
2 0.947 13 0.956 24 0.910
3 0.947 14 0.979 25 0.937
4 0.977 15 0.981 26 0.956
5 0.976 16 0.986 27 0.974
6 0.961 17 0.935 28 0.966
7 0.980 18 0.881 29 0.961
8 0.948 19 0.981 30 0.977
9 0.989 20 0.955 31 0.940
10 0.988 21 0.886 32 0.964
11 0.961 22 0.981

) RSD & 0.0% ~ 0.1%, AHXJ & TH AL RSD 4 0.0% ~
4.7%, 615 HE i ) B3 22 o] A AR RURE 47 0.999 ~ 1.000,
FKHEMELZ R

223 FRoEMERE F—HE T ERA (55 1)
BRI, 2.1 TR g A BIAE O
3.6, 12, 24 A8 hilFAT I . LAE S v I o 220
oS MR, 525 W %) AR T CR B R ) R Xof i T
o S5 RER, FHXHOR B B[R] RSD 24 0.0% ~ 0.2%,
AH X 1 TG AR A RSD M 0.0% ~ 5.0%, 6 4Bt 1] B 1 &
i 2 [A] AHABLEE 4 0.999 ~ 1.000, & B A=t 5 15 Wi 7
48 h NFEUE o

2.3 SR

2.3.1 B FIE 1S b 2 A4 R HL ] £ i AN ]
KR FE S (A1~ A5, BI~B5, Cl~C5)4 5%
“2.1.27 TRy iAw AU A . 2.1 TR
ORENT IS TiY S S Tae ST AL

232 HIRUEEN B LR 1SHLFES @SR S A
245 (335 45 SRS AR LR PR R 58 (2012 W) 7 Bk,
53 P R 3 (] 5 0] RS S0 S ) AE LR
B RN A SRS D VA =Y STy v R R L e ]
I FEARLEE o 45 i 5 %) HE A 23 (51 i AR LS b e &
WoR, HEEL AL~ A5 BRI M 0.664 ~ 0.735, A 5
B1 ~ B5 FAH{RUEE 47 0.904 ~ 0.982, #E4i#h C1 ~ C5 [-IAHL
&4 0.853 ~ 0.906, 3 ZHAF i =2 ] A AR RLUBE AH 22 80K
B AIHE it i SRR 2 04 5 8 T R O B AR, A
UBE AR o AU B i 5 O 7 1 Dt 24 1 22 ]
B AR LS 25 B R, A2 ~ Ad 5 AT 22 8] B A ARLEE H
0.975~0.991, A5 5 A1AMIE#0.706( WLz 4); B2
~ B4 5 B1 Z [BIFAHALEE 4 0.925 ~ 0.994, BS 5 B1AH

RIEEH 0.899(WF5); C2~Ca 5 ClZa AR N
0.983~0.989, C55 C1AHMIE R 0.661( W% 6), TI
D, ¥ B SRR 2 M il A R R R BUIR Rk b, B 5E
R BEUR R . BEREAR B 5 RORE 2 M AR AL
¥1>0.90, 3% 3PP R 5 ERLZ R I B 4 B — 3L
PER Ao TRl — 41T 5 Uk 5 JEORE 24 1 i AR DL 35
A%, H <0.90, BT Ok JRURNZG B 1) 1 4341
B — SR AE

F4 BEERRTHMAREHSOREERKEEUETN
i

Table 4  Similarity evaluation results of raw medicinal materials

and its decoction pieces from Astragali Radix A

i Al A2 A3 A4 A5 X HBIBLEE
Al 1.000 0.990 0.991 0.975 0.706 0.731
A2 0.990 1.000 0982 0.985 0.678 0.664
A3 0.991 0.982 1.000 0.962 0.649 0.735
A4 0.975 0.985 0.962 1.000 0.707 0.710
A5 0.706 0.678 0.649 0.707 1.000 0.689
X SLENE 0731 0.664 0.735 0.710 0.689 1.000

®5 BEEFERAM B REHEHARXEENR A BMUETEN
&R
Table 5 Similarity evaluation results of raw medicinal materials

and its decoction pieces from Astragali Radix B

e Bl B2 B3 B4 B5 X[HisLrEpE
Bl 1.000 0.925 0.994 0.983 0.899 0.982
B2 0.925 1.000 0.908 0.946 0.802 0.957
B3 0.994 0.908 1.000 0.962 0.920 0.972
B4 0.983 0.946 0.962 1.000 0.837 0.976
B5 0.899 0.802 0.920 0.837 1.000 0.904
AR L EE 0.982 0957 0.972 0.976 0.904 1.000

x6 HEERAM C REFSHARELRRLBLETR
®R
Table 6  Similarity evaluation results of raw medicinal materials

and its decoction pieces from Astragali Radix C

' Cl €2 €3 C4 €5 XMELE
Cl 1.000 0.989 0.983 0.989 0.661 0.865
c2 0.989 1.000 0.996 0.994 0.724 0.905
c3 0.983 0.996 1.000 0.993 0.708 0.899
C4 0.989 0.994 0.993 1.000 0.681 0.906
cs 0.661 0.724 0.708 0.681 1.000 0.853
X REFESEE 0.865 0.905 0.899 0.906 0.853 1.000

2.3.3 BT X5 ST 0 Y e T AR A T Y — 4k b
L DIARIZERVR A AR (AT ~AS, B1I~B5, C1~C5)
A% W P16 s T AR L o TR 80 1R 335 AT o WA ) A T A
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Figure 3  Cluster analysis chart of various decoction pieces

prepared from Astragali Radix
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