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Quality differences of medical material, raw decoction pieces, and processed
products of Astragalus membranaceus var. mongholicus
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Abstract: Objective To study the quality differences of medical material, raw decoction pieces, and processed products of Astragalus
membranaceus var. mongholicus. Methods The raw decoction pieces and processed products were obtained from genuine medicinal
materials of A. membranaceus var. mongholicus. The reasons for the quality differences were analyzed by comparing the contents of
astragaloside IV, calycosin-7-O-B-D-glucopyranoside, formononetin, total polysaccharides, saponins, and flavones. Results With
content analysis, the sequence was found as follows: astragaloside IV (medical material > raw decoction piece > honey-fried piece >
alcohol-fried piece > salt-fried piece > fried piece); calycosin-7-O-B-D-glucopyranoside, formononetin, and total polysaccharides
(medical material > raw decoction pieces > alcohol-fried piece > salt-fried piece > honey-fried piece > fried piece), total flavones
(medical material > alcohol-fried piece > raw decoction pieces > salt-fried piece > honey-fried piece > fried piece), total saponins
(medical material > honey-fried piece > raw decoction pieces > alcohol-fried piece > salt-fried piece > fried piece). Conclusion The
temperature and supplementary material may play the main roles for quality differences of A. membranaceus var. mongholicus.
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18 2 [ S8 AR A MU AN, A RIRFRL 7 Bt
BUHR R — o T R A 52 3 B A AoV AR Zh 8,
AT SR B B M T T S AR 7 AR A HEA T 4 B0 N
s

ARSLEGIR IS 35 B Astragalus membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao [ 2536
PEARAE R SR 2L, 8% AR BARENR . RS
BEAT T IR O R . A K
st FH BRSPS Y RS S s R TR AR
SV BRSO 2 e R
1 &5

Agilent1100 SRGHAH IR, 28 R G HLH Al
7% Alltech ELSD 2000ES, Agilent Technologies,
Germany; Dionex ¥iAH & %:, WUIokhifE4, UVI601
R gs, A TES: Uvieol s-euiit, H
KByt BP2IID WK, Az —, 1B
SartorinS /A F); AB204-N HLF 730 HT1 K°F, Mettler
Toledo,

X (S 110781200613, i
H=98%) BEFFMITT (LT 111920-201102,
TR I 97.1%) T ER (LS 111703-201204,
T 5 8 =98% ) Jo/K D-AE K (it 0833-9501,
T 93 =98% ) I T o [E £ i 24 il A E BIF S o
S o B, SR T S R R R B e
TR, IR MW e s Bk ZE I D1 5 8 )
O B MY 5 K Astragalus - membranaceus
(Fisch.) Bge. var. mongholicus (Bge.) Hsiao [ 1-J5
M, T H8. TR Il B . WK
fs BRI A O (kgD G aliigoK,
HAKA I A o e 2t
2 AESER
2.1 J@HIAE

ZIEA PO IERREY UL (BB

DO R BT SEET ) AT, B Le(3Y)
IEAZREG, ARSI T 2T
201 SRAETOTHIE BUSE BR
Jo, HEZK (30~40 °C) 2 5 min, HUH, i
TRATIE B AL 2 b, D)HISRIEDE 5 R, )RR 2~
3mm. A 60 CENATHE, H.
2.1.2 KRS R E R b, STk
(120 COMFA, FIA“2.1.1 75U 1 E W, 160 C
B R T B, FEHAA R A
West, £

2.1.3 B REE K G IEIA DU BN\
TEKFRE, TRKEAERN 173, HEMGE.
B “2.1.17 T AR R IR 508 25%
P, W44, i 2.0 h, FHSCKZ 110 C
B AR B OBEINGR, RIREET O, WA ER,
HBRA L WA R DR TN R, B, #Em,
.

2,14 TERWH SIS B 2117 T A
YO, R HETHE (W/V) 1001,
TN AR S B L, BEREAA), i 2.0 by
Sk 80 CRUKD R M A (e, B, g,
.

2,15 mEHRKMPEIS  BEHEREN 20%EE
K, SIHL “2.0.17 BRI AR, R SR KR
A BRI 2%), FelilE 1 h, IS0k (120 °C)H
AR 2 WAt . AR SORI, BUH, R,
%M.

22 BERIEEERHNEEFHARD

2.2.1 %% Dikma Cig tBiH: (250 mm X 4.6
mm, 5 um); WIHANLINE-/K (321 68); FEild
35 °C; MME 1 mL/min; Z5RGECHRI: $E
ti#8 kX (Impactor off); LA 100 C; /<
AR L 2.0 L/ming BRISHRECH 0 08 P06 T H A Y
AMIET 4 000,

2.2.2 MR O SR O B O T

il TR, N R T IR N 506.4 pg/mL R
RTINS

223 AEAA I DS R A TR 2y
4g, FEEMOE, M (PEZH) 2015 R0 BT
IR I E T A

224 FEAIIGE 3l RS 2 WO B R 104 20
ul, FHER ST 20 uL, N BAR G REA, I,
Fo e E 25 ) 2015 SRR BT R 3 R AT E i
WE Tk, CLAMERP mERT O RV, #3030
P y=1.092 4 x+2.602 6, HPLC {fi#% & WLIE 1,
SEGTRNAR 1. giR Y8R, WHlE, wEHFNE
P e B A SR ZTM > AR A > B4 > T 5 > 3k
it > I

23 BFIRIRESREMFNEWREZNEEZER
PR R

2.3.1 {03%40F  Dikma Cpg (0354: (250 mm X 4.6
mm, 5pm); K 260 nm; #HE 30 C; AR
Ui 1 mL/min; VBNAHR ZJ56-0.2% R K B
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Fig. 1 HPLC of astragaloside IV (A) and medical material

of A. membranaceus var. mongholicus (B)

x1 ZXHERKEREAM. ERAREEIRTPERREES
MELR (n=3)

Table 1 Quantitative determination of astragaloside IV in
medicinal material, raw decoction pieces, and processed

product of A. membranaceus var. mongholicus (n =3)

Giw KRR WA (mgg) BT /%
1 JE 2kt 0.697 /
2 GV O 0.661 100.00
3 S 0.546 -17.40
4 EX AT 0.643 -2.72
5 W b 0.625 —5.45
6 K 0.614 -7.11

BT TE RS 80%, THE LRI, M 4
A TR, T

Piece accounts for 80% in honey-fried, it is deducted when calculating
content; Percentage increase or decrease is deducted by crude piece,

same as below

BEEEVERFE: 0~20 min, 20%~40%Z.Ji5: 20~
35 min, 40%Z i

232 MBI R BRI S R
T WAL Z BSOS =, N R R B A R
M 60.3 pg/mL. TUHRAEE 16.32 pg/mL TR A XS
ML

233 PRI BB AR Ao R
GF 450 491 g, WEME, & 100 mL [FEHE
o, RS IO HEE 50 mL, FRE R, IndAdnl
4h, B, FECETE, FEAMNERCRITE, B
A), YELL, REEEIGEM 25 mL, RIRERIET,
BRI R, F 2 S mL s, N H R
BEEZIEE, $2, 045 um tHALIEMBpER, 4.

234 ZLMERRFEL oulkEERIR “23.27 TR
25 VR B0 VA 24 54 10 154 18, 20 L,
HENBATEREA . DAHEFE R A REARAR (XD, IR
HYARE (Y, LeifilbruEihk, fSRIE RN B
SEREEAT Y=3.544 X—69.908, r=0.9999, KWE

B IR R AE 120.6~1 206.0 pg LG A
RIFIZMERR; WL ER Y=6.254 X—26.612,
r=0.999 8, KT WL RZ I FERTE 32.64~326.4 pg
L UETRIRR S R AF I Ze SR

235 WEEWE BOURSX BSER, %2317
TN (O 4P EIE SR 6 Ik, I B8 S 2 W AN
TEWIAEZR W AN, V1B 85 = 2 I I AL RSD
9 0.34%, TERAEFR TR RSD 4 0.81%, K HIL
PR R R

23.6 FoEtEiE WG EEKRAM (S H)
% “2.3.37 TR Ik e s, 1% “2.3.17
TN 40 I7E 04 4. 8. 14, 20, 24 h Y5,
iR WoR, BEAWEE R RSD 4 0.99%, 1
WAL RGN RSD K 1.05%, FWIHER s
24 h WELE .

237 EEMERE WS KRAM (iS H8)
6 1y, KERRE, & “2.3.37 W R kR AR5
eS| e P Vo Y TR SO 6o )
1.192 mg/g, RSD Jj 2.40%; T-WifE & IR E s>
¥k 1422 pg/g, RSD 4 2.74%.

2.3.8 IFEMICRERE SN RRIR AN (i
H8) 61, F210.5 g, FEME, & 100 mL
JEFSH, 2RI 1 mL B8 R
PRV BEIRIEN 0.594 mg/mL). 1 mL PHifE
FOO VAR (BT B 72.2 pg/mL), & 100 mL
B JEHE S, K% I HRE 48 mL, 4% “2.3.3” Tl
NIRRT, 5 €2.3.17 TR JRiENE,
J e (R E 25 2015 4ERR 9101 24 s Atk
MEOTERUEFR S 50, R MR R I R 2
FMFEIDRCEE, e SR ol A5G F it v B 388 e B
AR G R AR, VRS R 45 R B8 B
HBEEF (0 T ¥ A%l 99.57%, RSD y 1.85%, 1
WAL HP IRy 99.26%, RSD 2 2.11%.
239 FEAMESR W RSN ERAM. &
R B AL SRR, $% “2.3.37 TR ikl &
IR EVAOT I, HPLC (i WK 2, e &5
RWK 2. 2L EIR, WHG, BEmE A
WA 22 B B e BN JR 2R > A > T 5 >
ER B> B > I

24 WEEIESENEER AR

241 RGN EIS KR RRIOCK D-H%
BT L 3 i, 0 I P T SRR R 404.8 pg/mL
(RIS Lt A
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Fig. 2 HPLC of mixed reference substances (A) and crude
drug of Astragalus Radix (B)

PER SR & IR R (i 4 5
i) 213 g, KiEPE, BERCENET, 1 80%
CRER IGRIARRE 2 h, BB TG, 17K 100
mL [FIJREE 2 R, BEK 1.5 h, JELE 200 mL &
R, KRB RZIRL, A, RS EN SmL,
M 50 mL B A AL 10 min, 250, BOOIEE TH
A, 7K EH#Z 10 mL s, MR R %I, 0.45 pm
LN EE, R EIEM 1 mL, # 10 mL B
FETRE T, &H.

243 WERIME SRR EIRICK D-HERE
X FE A 0.5+ 1.0 mL A M 1.0 mL,
FEEIMAZERK R SR 1.0 mL, A 5% AEE

x2 FHERERAM. £ERAFREEFHRFPEEREFENERERNEENEER 1=3)

Table 2 Determination of calycosin-7-O-p-D-glucopyranoside and formononetin of medicinal material, raw decoction pieces,

and processed products from A. membranaceus var. mongholicus (n = 3)

- - i H(mgg ™) Ak T L/ %
B T TR B T TR

1 JR 24 1.192 0.1422 / /

2 Gy 1.135 0.138 5 100.00 100.00
3 b 0.866 0.109 4 -23.70 -21.01
4 B 1.008 0.127 1 -11.19 -8.23
5 LE A 1.129 0.137 4 -0.53 -0.79
6 A 1.047 0.1356 -7.75 -2.09

W 1.0mL, VA, MBIIAKGR 5.0 mL, #52J,
100 C/K# I 15 min, BUH, 7K 744! 15 min,
T 490 nm P EWIEREE (4) fH.

244 SMERRFE Sk ER “24.17 TR
£ D-IA R IR R 1,04 2,04 2.5, 3.0,
4.0. 5.0 mL & 5SmL &it, KRR RZIE, #
Al MRRFSER 1.0mL, % “2.4.37 TR 7
& A H o AHEFE SN RRAAAR (X0, A AP AEFR (Y,
bR eI R, 2317 FE 4 Y=0.001 4 X—0.018 4,
r=0.999 7, VLW D-H %A ST AR 80.96~
404.80 ug 5 A HE RIFMZMECR.

245 FESIESR  WERZFEEERAM. &
YO B ILEFHIRE S, 4% “2.4.27 TR J5ikidl
PRSI, 3% “2.4.37 TURJrikille, N FHAME
PREIT 2 B R 4. S5 R NER 3. iR EOR,
HOE, 2200 R BUOR 2 > A > T
Fh >R >EX >0

2.5 MpEIETE R ERMEE SRR

251 ORI A RSB RR IR S S

x3 ZEHERKEREGM. ERAREBI ST SENESEN
ELHER (n=3)

Table 3 Quantitative determination of polysaccharides of
medicinal material, raw decoction pieces, and processed

products from A. membranaceus var. mongholicus (n =3)

5 FER LHET R BUY% BT %
1 JR 24 4.96 /
2 AR 4.52 100.00
3 gl 4.03 -10.84
4 EoA 432 —4.42
5 LpA 4.47 -1.11
6 R 4.35 -3.76

XTHE AR IE &L, 0 80% L WEHl i &k FE h 401.6
pg/mL R0 U

252 QARG ARSI Gf4 8
ﬁﬁ) 2@2 g \%{%’ /J/:}T’E7 E:’%?E&%EX%%*, )EH6ON

90 CA1iMkR KA 4 h, FRIEHETHH)E,
hn 80% £ 40 mL [FIRHEEL 2 ¥k, FFK 1.5 h, €T
B 200 mL ST, 0 80% L ERZIE, A K
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FRE S mL 2 10 mL S, 0 80%Hi R = %1%,
4], 0.45 um FALIERSIET, & .

253 REJNE RS SRS
VW 1.0 mL FRE S5 1.0 mL, ‘& 10 mL &5,
TN 5% VRS RN 0.3 mL, JE 6 min, HIA
10%MH IR 0.3 mL, JlCE 6 min, I 4%% 5
RN 4.0 mL, HZKZRZIEE, WA, + 510 nm
e A {H.

254 ZLMERRFELE oulkEEER “2.5.17 TR
£ PR T 88 S R 0T BRI 1.0 2,04 2.5 3.0,
4.0. 5.0 mL & 5mL ST, KRR RZIE, #
Al SRR ER 1.0mL, % “2.5.37 iR 7
A . DREFETTEAMARSR (XD, 4 {H P bR
(Y, Zxifilbrelhizl, 13050017784 Y=0.015 9 X+
0.007 7, r=0.999 8, . I T 58 e 2 W 15 BEAF i & A
8.032~40.160 ng 5 4 fH 2 R UF MM X R,

255 FEME  BCEIRSENERIRAHM . RO
RSB FHIRES, 4% “2.5.27 TR il 44tk
ROV, H% “2.5.37 WURNTJIENE, N AMRETE
SRV TR . AR WER 40 AR BRI,
ST B v BIEOR IR 2 > W5 > AR >
Bt > B > I .

F4 FHERRAM. ERFREEIISPRERNES
MELER (n=3)
Table 4

material, raw decoction pieces and processed products from

Determination of total flavonoids of medical

A. membranaceus var. mongholicus (n =3)

ity FESY REEUEEU%  BEE %
1 JR 24 0.628 /
2 R 0.621 100.00
3 b il 0.561 -9.66
4 ERKW 0.583 —6.12
5 5 h 0.625 0.64
6 A 0.604 -2.74

2.6 WEHEIEEEEMNEESEMRY

2.6.1 O IEABRINII A ORE SRR B F T R
S, N AR ROTTERR FE Y 350.4 pg/mL [
HET TR

2.6.2 P IIEIR  BOEERER TR A 1 g,
FRRE, BRIEIEST, H 60~90 Cfiifi
RGN MR 4 h, PR35S, i LRF 100 mL
ISR 2 ¢, UK 2 h, BRI I 77 2T

BRI INFAK 20 mL A f#, KRR IE T B PR 2
PR 4 WK, BK 30 mL, AIFIE TR, FH
FEOYVRSE 2 K, BFK 30 mL, FEEMW, 1E T EER
2T, TR W RS ISR 10 mL S, N
AEERZIRE, #3557, Rt

2.6.3 RAGNE A R RS R R
FW 1.0 mL FIFESA 1.0 mL, AKRZET, K%
TN 5% A B RE-UKEE R 0.2 mL Al &R 0.8
mL, 8%, 370 C/KAMA 15 min, HUH, #IK
¥ 5 min, T 580 nm M 5E 4 18

2,64 LMEXRRFELE HulkEEER “2.6.17 Ik
8 R 2 S FH RO BRI 1.0 2,04 2.5, 3.0, 4.0,
50mL & 5mL &, BB RZIRE, 5.
AR R 1.0 mL, #% “2.6.3” TR 5kl 4
o CAHERE AR ER (XD, 4 PR (),
oxilbrAE T £R, A3 1R R4 Y=0.003 1 X—0.161 9,
r=0.999 8, VLI H I EAE 70.08~350.40
ng 5 A4 R RGHLEHCR.

2.6.5 FESIEE R RSN ERZM . A&
WO LSRN HIRE S, 4% “2.6.27 TR ikl %
PER S, 1% “2.6.37 TR J5vkle, N AR
BRI R EA R RS R NE 5. SRR,
S E, SR A s Bk I 2 > A >
AR > T > SR A > I

#5 FHERERAM. ERFREEISPREENES
MELER (n=3)
Table S

material, raw decoction pieces, and processed products from

Determination of total saponins of medical

A. membranaceus var. mongholicus (n =3)

5 FEA BEHRES % B E %

1 IR 24 2.241 /

2 Ay 2.207 100.00
3 S5l b 1.902 -13.82
4 A 2.219 0.54
5 T 2.178 -1.31
6 R 2.155 -2.36

3 it

FOREBUTON SR = A, £5% (PEZ
) gy Kl aL) (rhAegiife) Crh e 2 )
(A PR 20 g ) L 4 [ 45 A T b 2 ML)
SESCHR, HENE Lo(3%) BRI . 8 5
BGA] DA AN b 2 R DA BE AR IR T AR, AE I
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R ENHIIC A 2 o i EI R E 2504 5
LBl 4 01, IEHPRENAEE T, AL AR E
BUGEINTT K ETEL] S Rl i TR L R 261 T %
585 WF R En] LA I IR IRA s AT, X
PIZS ST Pl I ). MO kAT %5 5, &R
FAR AN 1, WA Rl A
KO REIEAT B 5L DA R AL G4 L
AV ERS, DL Bl IUE S T2,

W ARG LR 2R AR S
R RHACRIE R B . BT S AR
J o BEFEIE . RS B 2R, AL
A M Iy E RS, ATRE T E
P, W o AR PE BT A SOk E P i
X BB o Bl B R R I R R
e/, HE SRS ET R, ATREd T
IKFEIE, BEREEOR, I R Aon) s R A 2
IR TR o 5 ORI A
I3 INFART GEA R B T R SR N o 5 AT £
Fahh BEEFWIT. ER S B 2 R R
b, HB SRS o, ol Re TR 2y
ML P DL AN R RERE B N 2R SN R,
2 E R o AN T AN 4
BT REAE S o & AR DRI Uk i
FEFMAPRHOR S AT BEXT M i R v 22 ol ke 0 R 22 4k
.
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