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Correlation study on HPLC fingerprint chromatograms of Astragali Radix
decoction pieces-standard decoction-dispensing granules
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Abstract: Objective To establish an HPLC fingerprint spectrum of for decoction pieces-, standard decoction- and dispensing
granules of Astragali Radix, and evaluate the correlation among them. Methods HPLC method was used to determine the content
of 7-hydroxy- 4’-methoxy isoflavone, calycosin-7-glucoside, calycosin, and ononin in decoction pieces-, standard decoction- and
dispensing granules of Astragali Radix. The common pattern of the three fingerprints was established and the correlation was
evaluated through the control fingerprint spectrum. Results The average contents of 7-hydroxy-4'-methoxy isoflavone,
calycosin-7-glucoside, calycosin, and ononin in 20 batches of decoction pieces were 0.097, 0.482, 0.142, and 0.237 mg/g,
respectively; The average content of these four index components in the standard decoction were 0.116, 0.912, 0.214, and 0.434
mg/g, respectively; The average content of these four index components in the dispensing granules were 0.088., 0.623.,0.160. and
0.289 mg/g, respectively. There were six common peaks in all fingerprint spectra of 20 batches of decoction pieces-, standard
decoction- and dispensing granules of Astragali Radix. The similarity between dispensing granules and standard decoction was
0.980, indicating that the components difference between them was very small. Conclusion The study establishes an HPLC
fingerprint spectrum, and itwhich reflects the whole picture of multi-component of decoction pieces-, standard decoction- and
dispensing granules of Astragali Radix. It provides reference value for the identification and quality control of Astragalus dispensing

granules of Astragalus Radix.
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W ANGREEEEY S K Astragalus
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A BAREENL, TR Z AR A R A A
DD-5M AU R 25 & B O, IR DA AR AT PR
s DZF-6090 B TRA, e — a2
AIRAT; YC-1000 SEH =W kAR, L

TR RS HIR AT ; FDU-2110 AU T4,
i E AR AT .
1.2 #H
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taakal, REEMFEN) Ak, HilEA
= B b 241570 = E . 20 AL RE g il
NREFEZAFIEBEIE EAEF 2T %2, NEN
< Astragalus membranaceus (Fisch.) Bge. var.
mongholicus (Bge.) Hsiao T4, T H il Bk
IMAIRAT, F=H A H R 2 v T e X E K
AN R X, BARE B 1.
2 FESH#R
2.1 BEMNEFZENEL
211 i A WondaSil Cis-WR (150
mmX4.6 mm, 5 um); JisIHNLHE-0.3%F K
W, BEREEWEML: 0~15 min, 15%~20%ZE; 15~
25 min, 20%~25%Z.JE; 25~30 min, 25%Z.ff;
30~40 min, 25%~37% ;s 40~50 min, 37%Z,
fi&: 50~55 min, 37%~46%Z.fiE; 55~60 min,
46%~100% g ; Rl 254 nm; AR E 1.0
mL/min; BEFERFN 10 uL; AR 35 C. BRRHREL
2 5 S 2 R 2R AR I T SEANIS T 3 000
2.1.2 REXEREEPES REERE TRk
4-HE R RN, BAREREIE AT, BERE
fii. PANAEEE TR S 1.35. 10.0. 1.58. 3.25 mg,
IR A MRIE AT 25 mL B4, BRERESD
A4 0.054. 0.400. 0.063. 0.140 mg/mL FVRAXF
HES A
2.1.3 A VAR R A USOT ARAE (R 2 e
LT AR ] S5 AR ) 8 HR SR (IESRE WARD) 1Y
5D 1) 2 [t 5 2 B bR e 771, 458 B1~B20,
BRI 100 g, FEBFRE, N9 5 E/KIZIE 30
min, FCKEWE, SCKOREFRE 30 min, B#JET;
4N 7 fEKRLA, sUKEE, STKORERRE 30
min, BHIED, AIF 2 WHIK, WERYE, A%k
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*x1 H@BER
Table 1 Sample information
S i/ (mg-g ™)
s ks 7-RAE4W BERHE BER W
R WA A fEH

S1 180601  0.090 0473  0.122  0.264
S2 180602  0.097 0.449  0.134 0258
S3 180603  0.095 0.485  0.164 0216
S4 180604  0.096 0437  0.139 0247
S5 180605  0.095 0492  0.146 0224
S6 180606  0.108 0511  0.173 0235
S7 180501 0.094 0472 0.128 0.235
S8 180502  0.096 0512 0.148 0214
S9 180503  0.093 0.507  0.149 0219
S10 180504  0.102 0.489  0.130 0.241
S11 180505  0.105 0.446  0.133  0.257
S12 180401 0.097 0.464  0.145 0241
S13 180402  0.097 0.458  0.133  0.223
S14 180301 0.094 0451  0.129 0242
S15 180302  0.096 0477  0.131 0236
S16 180303  0.097 0.514  0.165 0.226
S17 180304  0.106 0.478  0.148 0.241
S18 180902  0.098 0.506  0.136  0.238
S19 180903  0.094 0.497  0.126 0246
$20 180904  0.095 0.528  0.154 0232
FHIME 0.097 0482  0.142 0.237
RSD/% 4717 5418  9.983 5838

T CRESEARHEZFIA ST 2.5 g ). e )7 ki
P25 B FRETAS ORIk, Wi TR,
2 [ EC 7 BokL (RS L 5 BORAE 4 T 2 g IR
F)s 4w'5H C1~C20.

43 HIFREL 20 #EE RO FR GE VY 5 97)2.0 g,
BHEEHIZME, IAHEE 10 mL, %%, FOER
B, AL (Ih%E 500 W, S 40 kHz) 60 min,
A, R BEANERCR R, B0, ERT 25 mL
B, LL0.45 pum fALUEMREEE, RITS S RO 4t
WEVE; 3 IFREL 20 #EBE AR EZ R 1.0 g, %
T i1l 2% 7 v & R R A il
FREX 20 HETEREAC T W0RL 1.0 g, B HIEME A,
2B By i) £ T V) % B 77 DR A i T A
214 BMERRFHE FFEWI “2.127 MRS
SR AW 0.1, 0.2. 0.5, 1.0, 1.5, 2.0. 2.5, 3.0
mL 5% F 10 mL &iffid, DHEEREZE,

Bo], BRI ER. % “2.1.17 Wit
W, PAVRA TR BRI BN AR (XD,
AR (YD ZeilbriE 2, dEAT 2tk =,
REAFTFE, R0 008 7-F -4 W A R
Y=4.242X107 X—3.028 X104, r=0.999 7, £y
0.5~16.2 pg/mL; EIE 7 W H AT Y=
2.844X 107 X—1.505X 105, r=0.999 5, ZM:iufH
4.0~120.0 pg/mL; EEFHEH Y=4.760X107 X—
3.978 X 10% r=0.999 5, L5 0.6~18.9 pg/mL;
PRI Y=3.639X 107 X—6.233X10%, »=0.999 6,
2R VB H 1.3~39.0 pg/mL.

2.1.5 RESEWREG HUC2.1.37 10N HE N (R
S CD) WL FIR 2,117 TR (i 4 stk R
6 W, MIELERER 7- R -4-HEFE R, BE
SRR A . B T I AR
RSD 751N 1.76% 1.21% 1.48%. 1.57%, %3t
A VEIETH R RSD #2/NF 2%, R IIRE %
A7

2.1.6 FEEMEIRAK  HUE — R R AL 7 Bk
(CD), #% “2.1.3”7 TR ED BIPEAT R 6 Atk
AV, TR 2,117 TR A SRR RE I E, [
EMER T (S FFRHEZ R (B1) H A5 -
S5 BRI TE BEBC T MR 7-F2 k-4 - P AU SR B
TEFHFEEREY. BERER. TWETRE
438U RSD 3510 2.67%- 1.98%- 2.17%- 2.30%:
R T 7R R -4 F R S T S T
. BRREN . PWEEE S E RSD 43
2.19%. 1.22%. 1.26%. 1.51%; bz 7-F53k-
4-HEE R, BRI AR, BT
il TERRAE T 52 2 20 RSD 4393 2.93%. 2.12%.
2.28%- 2.63%. 5 i 53 E) RSD 37T 3%,
K ZHEEIERL .

2.1.7 FaEtEiREe  E2.1.37 0 A (G
5 C WL 43 BIAE 0424 4. 8. 12,24 h, #4“2.1.17
TR g AT IE, [FNENE R (S AR
7 (B BBV 45 5 R I et 7
Kirfr 7-FR Rk -4 WA R e A B A e I T B
. BEREN . AEE TR RSD 435014
2.09%-+ 1.93%- 1.56%-. 1.95%; R} 7-F83E-4'-
AR e B ) L B 8 e B o 2 B Y L R S
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2.18%- 2.67%; IrdEARIT 7-F -4 - H A A S o
i, BRI ARELT. BERIEE. W
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U T AL RSD 435918 1.95%+1.17%+1.38%+1.64%.
KA I AR 1 RSD 4/ F 3%, R ERRA
FrUEZ I RIEC 7 BORL IS WRAE 24 h AR E T R i .

2.1.8  pEEN IR BCGERE T RR (95
CD) FEdh 6 0, B320.5g, B HEHLME, K
BN 7-F2HE-4- VAR I S B 6 6 S 0 0 26
. BT, ST RS ER, % “2.1.37
TR J7 i 2 sl s v, 4% “2.1.17 Tk a4
PEEEREN S, THEOIRE RIS, (A E FE T AR
A (S FibrdEz R (B EEREIER ., 458 ER
TR 7-35 R4 - A B S B A S A R
. BEREM. TWEE PR R 750
99.78%-100.08%- 100.59%- 99.65%, RSD } 1.07%-
1.14%. 1.21%. 1.04%: btz 7-50-4-H1 4
Bl BEEIEERTE . BRI,

WAL B 3 [EUCR 2 58 100.91%  98.97%
99.56%- 100.05%, RSD A 1.42%. 1.03%- 1.17%-
1.34%; BC77fikirf 7-52 38 -4- WA L sl . B
SRR R . BEREE . PUREE P RN
RN 100.09% 99.23%- 100.17%- 100.26%,
RSD 4 1.32%- 1.09%- 1.38%- 1.76%; Ui#HZ 77k
W7 RS R T IR ez 7R AN IE 7 BOk: A AERfR 1 R 4T
2.1.9 FEMEENE % “2.1.17 TR At
FE, MBI brdEz R R 7 Bk 7- 2k
4-FEHE ST BRI A . BT
Fi . DEARAEE I A, [FIRTHEL 20 #UOR AR UES
AN R BT Bk 7R -4 A S R B
SRR A NET . BT, TEMIET R
R g (R =P fabs o & 2/ H s
B ED), SRR 2, AIEEIILE 1. 3

R2 0HEXEGT. KBNS ENEREBRE

Table 2 Content determination and transfer rate results of 20 batches of standard decoction- and dispensing granules of

Astragali Radix content determination and transfer rate results

Frifkiz 711
i T4 EE I 8 B T I EER Y Gl —— TEARAE T/ —
53/ (mg g ™) BT/ (mgg™") (mg'g™") (mg'g™")
Bl 0.125 55.56 0.967 81.78 0.204 66.89 0.403 61.06
B2 0.108 44.54 0.926 82.49 0.211 62.99 0.459 71.16
B3 0.108 4547 0.883 72.82 0.215 52.44 0.416 77.04
B4 0.118 49.58 0.938 85.86 0.219 63.02 0.446 72.23
BS 0.110 46.32 0.876 71.22 0.217 59.45 0.409 73.04
B6 0.123 45.56 0.944 73.89 0.234 54.10 0.456 77.62
B7 0.108 45.96 0.985 83.47 0.215 67.19 0.456 77.62
BS 0.116 4833 0.907 70.86 0.223 60.27 0.412 77.01
B9 0.111 4774 0.935 73.77 0.207 55.57 0.424 77.44
B10 0.115 45.10 0.930 76.07 0.197 60.62 0.476 79.00
Bll 0.112 42.67 0.892 80.00 0.222 66.77 0.426 66.30
BI2 0.101 41.65 0.897 77.33 0.193 53.24 0.455 75.52
B13 0.113 47.01 0.883 77.12 0.214 64.36 0.426 76.41
Bl4 0.127 54.04 0.841 74.59 0.195 60.47 0.424 70.08
BIS 0.124 51.67 0.917 76.90 0.217 66.26 0.437 73.76
B16 0.115 4742 0.896 69.73 0.226 54.79 0.414 73.27
B17 0.117 44.15 0.871 72.89 0.242 65.41 0.429 71.20
BI8 0.123 50.20 0918 72.57 0.207 60.88 0.420 70.59
B19 0.128 54.47 0.887 71.39 0.210 66.67 0.450 73.17
B20 0.113 47.58 0.951 72.05 0.220 57.14 0.448 77.24
S 0.116 4775 0.912 75.84 0.214 60.93 0.434 73.54
RSD/% 6.27 8.04 3.89 6.17 5.73 8.18 4.65 6.01
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gk 2
B 77 vk
s T4 A I B8 R I EER Y Gl — TR —
5 B/ (mg-g ™) Pt (mg-g™) (mgg") (mgg")
c1 0.081 45.00 0.575 60.78 0.139 5133 0.308 58.33
() 0.091 46.91 0.607 67.59 0.146 50.80 0.304 58.91
C3 0.089 46.84 0.609 62.78 0.176 53.18 0.283 65.51
c4 0.085 4427 0.603 68.99 0.152 49.91 0.297 60.12
Cs 0.094 49.47 0.630 64.02 0.169 48.63 0.294 65.63
C6 0.091 42.13 0.623 60.96 0.179 59.84 0.289 61.49
C7 0.090 47.87 0.605 64.09 0.142 50.18 0.287 61.06
c8 0.092 47.92 0.632 61.72 0.178 4732 0.276 64.49
C9 0.091 48.92 0.647 63.81 0.171 56.34 0.283 64.61
C10 0.089 43.63 0.621 63.50 0.151 53.25 0.289 59.96
cll 0.090 42.86 0.625 70.07 0.160 4931 0.292 56.81
Cc12 0.084 43.30 0.600 64.66 0.155 55.43 0.302 62.66
C13 0.084 43.30 0.625 68.23 0.152 58.78 0.288 64.57
Cl4 0.083 44.15 0.568 62.97 0.151 54.87 0.279 57.64
C15 0.090 46.88 0.638 66.88 0.146 50.35 0.281 59.28
C16 0.090 4639 0.680 66.15 0.176 49.67 0.286 63.27
C17 0.089 41.98 0.625 65.38 0.156 5421 0.290 60.17
C18 0.089 45.41 0.661 65.32 0.154 52.19 0.281 59.03
C19 0.083 44.15 0.607 61.07 0.150 49.86 0.287 5833
€20 0.093 48.95 0.678 64.20 0.187 51.20 0.283 60.99
TE 0.088 4552 0.623 64.65 0.160 52.33 0.289 61.14
RSD/% 4.19 5.20 4.65 4.15 8.80 6.43 2.95 451
A 1 B
ﬂ Bl
JML_#_L_A -
0 10 20 30 40 50 60 ' ' ' ' ' ' '

t/min
I-BEREME AT 7-OOWEE  10-BEREN  14-7-28-4-FEEREI  SI-RA Bl-baHEZ N Cl-BL7r ks
1-calycosin-7-glucoside 7-ononin 10-calycosin 14-7-hydroxy-4'-methoxy isoflavone S1-decoction pieces Bl-standard decoction Cl-dispensing granules
1 BAXERME A). #idm (B) B HPLC &iEE
Fig. 1 HPLC of mixed reference substance (A) and representative sample (B)

DAV BRI B S WA A A R 2 20 fikhRdEg s 7R AR R . B R
$#]20.020%, & (PEZ ) 2015 SER—EE,  EERERET . TSR TP RS R
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AN 47.75%. 75.84%- 60.93%. 73.54%, L7
Wk 4 FhARARTE P FE R 2R 4 i 45.52%
64.65%- 52.33%. 61.14%, FHIASZIGHIH] & TE
2.2 HEWRA-FREAT-EC S Bkl HPLC 88U ELE
0f=va

2.2.1 REXTHSIEBH S B “2.1.27 BURR
EXF IR, 1T 0.45 um BRALIERR, IR A X IR
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222 PSRRI % “2.1.37 Dt
W& AR BT ARAEZ A BT Ok it
ENITIR T8

223 RESEREG 2227 0N HE N (G
5 CL) W, FIE “2.1.17 TN (il St Sk ke
6 U, I FUEIAR . 1S & AT Wi FA Y RSD
BIFE 2.0% A, R B IS 2 T R AT

520,

224 FEEMWRAE  BUE—HGE KR TR
5 CD), % “2.1.37 TR EPATHIE 6 il
W, %I €207 TUF g SRR e, a5k
Rk, ARSI 2E SR 1) RSD $8/F 3%, K
EINEEEE R

225 FarEthilEG 2227 W0 R HE UM (O
5 CD WL 43 BIE 04244, 8. 12,24 h, $%“2.1.17
TR Eis 4R TI E, it . A SItE
U I THI R ) RSD $4/NTF 3%, 22 B AL A e 24
h WAREME R T .

2.2.6 FESGMIE % “2.1.17 TN @S, o
S E 20 HEB R ARAEZ 7 B 7 BURL ) HPLC
BRE, IR 14 ANaikg, brilkEmalE 7
AN ENE, BRI 6 AN EikiE, 12, 3. 6.
9. 11~13 FEFRHEZFIAIEC 7 ROk A 38 A A I E
LK 2~4.

SR

5 5 0
2 4 9 2 13
306 |8
T T T T T 1
10 20 30 40 50
t/min

2 20 #tEE R HPLC I8 EE R T BIEELE (SR)

Fig. 2 HPLC fingerprint spectra of 20 batches of decoction pieces of Astragali Radix and its reference fingerprint spectrum

(SR)

227 AHRMEESNT KEERY . FREHT BT
WRL, VRS XTI HPLC 5 8BS SR SN “hZy
IR SUETE AU VPN R EGE 7 (2012 B, A ELAL
SN R E R IR bRdEZ A Bl T BRI 6
AN UG, BT PR HPLC 5 80 5 hrite
AR B IS SR M R B 1]
BT, BN 1 ONBE R R E A P, 0 7
RTERRAETE , W 10 NS IR, U5 14 5 7-F255- 4'-
AT . W 5.

HERKA s MBI B0k HPLC Xt g
SSRGS RN 3. NI 5 K38 3 mTH, %
BEHC T BRI 6 N LA RHIFWELE R Fr s AniEZ R

B R, HECHL 7 RS AR HEZ I HE i SR v
FRALLEE R 0.980, HEEAPIE HIRLSY 22 AR /N, NIE T
ORI AL 4237 77 [ B e kL AR = A R AT 42
PR T RATHES %,
3 g

KR RLGEFZLET LME-Ks LHE-0.3% R K
W CIE-0.2%F /K LR sl &9, 4558
L Z.115-0.3% H R /K 2 8 o B RO BU IR, 7E1%
AT, SEEGESEERL, RERAES; &
2T RFEP KT (254, 280, 300 nm) IFRSCAE,
SE LRI KA 254 nm B, RELRFRE, &g
TEELT
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BR
1
7 10 14
45 8 .
T T T T T T T T T 1
10 20 30 40 50

t/min

3 20 EERESTIESEE R RIESEE (BR)
Fig.3 HPLC fingerprint spectra of 20 batches of standard decoction of Astragali Radix and its reference fingerprint spectrum

(BR)

C20

40 50

CR

t/min

4 20 HEEE S FRIELEE R RIEQEE (CR)
Fig.4 HPLC fingerprint spectra of 20 batches of dispensing granules of Astragali Radix and its reference fingerprint spectrum

(CR)

WFFEZRIH, TS F ., 7-38 047 FF S S A
TEREEE AT, TEREH. TWETSR
G2 R OV 0 3 B PE 4200, (R E 24 8) 2015
fER L HPLC-ELSD A1 HPLC-UV Z3 SIAG ) # 1
MBS R EE A TS E, PHHRER
4, HEHEFNBETRMS, EARTEIMRIL,
KRB A Y ELSD faill, (H AR S50 % B0 B S
AR, AN AT, 5 e I I
4 ELSD 47 5638 « AN AR A HPLC X 35 B
WA Az IR 7 R4 AT 7 LR bR oy
B E FRFIE ST 7T . S5 R RIL, SR -
R GRZPNI NIV Jb A SE{FL AN ) aa =82 . SN
HEZ 7 BT BORL I 1) 28 1 P2 R — (bR LA
20 fitbrUEZ A 7-FH -4 R R . BER

R E AN . BRI, T R
SN 47.75% 75.84%+ 60.93%. 73.54%, 20 it
Bi 7 fRi 4 Fide br v s o - F 3 B R 0 5
45.52%- 64.65%. 52.33%. 61.14%, FHWIAILIK K
il % T2 fa0E: FERFERRE b, R0 bRt
Wil L5 RORL B 2 RO, O R R AL S AR
TR HE IR L 5 UL FE 1 A AL E 53 )
0.558. 0.532, X 1] g 55 il & Am 1k 7 77 AN IC 5 Mok et
FEHPRTA S WG (0 0 R S e b 22 i 4k Ak
MHEAEH SR K. iz RS . s SR
RS AHALLEE 9 0.980, i BH 15 B A 1 12 77 A 77
KL e SRS AR AL, P RO 22 AR AN, 3
BEHC 7 0k T DA B AR A IO RIS IR A, N
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Fig. 5 Comparison on HPLC reference fingerprint spectra
of mix control, decoction pieces of Astragali Radix standard

decoction, and dispensing granules
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