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Quiality control of Astragali Radix stir-frying with honey based on fingerprint
and multi-index quantitative determination
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Abstract: Objective To establish fingerprint of Astragali Radix decoction pieces stir-frying with honey by HPLC, determinate
the content of isoflavones and saponin, conduct clustering analysis and principal component analysis (PCA), and compare the
difference of main four kinds of composition of isoflavones (campanulin, ononin, calycosin and formononetin) and four kinds of
saponins (astragaloside IV, astragaloside I, astragaloside 11 and astragaloside I11) in Astragali Radix decoction pieces. Methods Eight
kinds of components in 15 batches of Astragali Radix decoction pieces stir-frying with honey from different regions in Gansu
Province were determined by HPLC method and evaluated by the national pharmacopoeia committee “Chinese medicine
chromatographic fingerprint similarity evaluation software (2012 edition)” evaluation, combined with PCA and orthogonal partial
least-squares discriminant analysis (OPLS-DA) to distinguish and compare the 15 batches of Astragali Radix decoction pieces stir-
frying with honey from different origins. Results The HPLC fingerprint of isoflavones and saponins of Astragali Radix decoction
pieces stir-frying with honey was established , with similarity above 0.90; Eight common peaks (campanulin, ononin, calycosin,
formononetin, astragaloside 1V, astragaloside I, astragaloside 11 and astragaloside I111) were identified. Campanulin, ononin, calycosin
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and astragaloside | were differential compounds, which can be used as quality control index to identify and distinguish between

Astragali Radix decoction pieces stir-frying with honey. Conclusion The fingerprint of isoflavones and saponins of processed

Astragali Radix established by this method is characteristic and simple, which can better control its quality combined with the

content determination of eight components, has and have guiding significance and reference value for the identification and quality

control of processed Astragali Radix decoction pieces.

Key words: Astragali Radix stir-frying with honey; fingerprints; campanulin; ononin; calycosin; formononetin; astragaloside 1V;

astragaloside I; astragaloside 11; astragaloside I11; chemical pattern recognition analysis; quality control
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Table 1 Information of 15 batches of Astragali Radix

kel i W L I 1)
S1 HiNHE2EE 2020-04-20
S2 HiR g R g & 2020-04-22
S3 HillH e & 2020-04-20
S4 i Bl v £ 2020-04-23
S5 R e v b 2020-04-24
S6 HfrBle g 4L £ 2020-04-23
S7 Hof e TR B 2020-04-22
S8 Hibir s &8 2020-04-25
S9 HilEE ) & 2020-04-26
S10 Hfi =2 A 2020-04-26
S11 Hof i 5 R B 2020-04-26
S12 HR B R 2020-04-22
S13 o vh T R 2020-04-27
S14 Hif e e 2020-04-28
S15 HitHEEME 2020-04-20
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26 EYUENENHEFER
26.1 KEEEAR WA EEXA MR (3
5, 4% €237 TR J vk A& R VA, %
“2.5” TS ELRFE 6 K. iR IRaE
i, DATRANAE R (ki oy S IR, TR R SUE
Hh B R UG PR AR SO A B B ) R S I T AR, AR
I KL W AT PR B TR] ) RSD<<0.4%, 4%
LA WA I AR ) RSD<<1.3%.
262 HEEMRAE HUE-MXEERAFBER (3
5 6 U, f& “2.37 TR 7R SR
& “2.57 DN A AT I E, il kiR A
i, DATSRE R B NS g, THE S E
S P AR R B B ) ARG W TR ) RSD B 23 i/
T 2%. 3%, RINZGEERERL.
263 fEMHRE WMXBEERAFHK (3
5, R “2.37 TR ik & AR L, o
BIE MR A WA & JF 0. 2. 4. 8. 12, 24 h
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0.996. 0.992. 0.994. 0.998. 0.994; HPLC-ELSD
fea M LEAE 0.959~0.998; S1~S15 AH1LL
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Fig. 1 Overlay of HPLC fingerprint of 15 batches of
Astragali Radix stir-frying with honey
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Table 2 Regression equation of reference substance

o HE EfE R r 28 13 B/ (mg mLY)
EE S Y=21513 X—63.95 0.999 9 0.085 60~0.302 1
B T Y=23374 X—27.592 0.999 8 0.065 04~0.243 9
TERRIEH Y=61541 X—138.68 0.999 9 0.010 40~0.083 2
TR Y=35571 X—4.0476 0.999 8 0.001 72~0.027 2
T Y=438.53 X—21.077 0.9999 0.072 78~2.183 4
HEEE Y=599.87 X—15.777 0.999 8 0.040 88~0.204 4
EEETE Y=498.01 X—16.636 0.999 8 0.040 40~0.202 0
BT I Y=169.32 X—11.525 0.9999 0.120 24~1.002 0
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“2.8.37 TR R, dskIEmAR . THEEE
ST TR, BEEREEE. THIEER. I
T, R | HEE AR RS
B RSD {H 2N 1.423%. 1.344%. 1.343%.
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N 087%. 0.65% . 1.68% . 1.79% . 0.76% .
0.73%. 0.84%. 1.26%.
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Fig. 2 HPLC chart of sample and mixed reference of processed Astragali Radix
#3 LBHREBEKRKAFPSITHSWEE (n=3)
Table 3 Contents of eight components in 15 batches of processed Astragali Radix decoction pieces (n=3)
o Ji &5 $(mg g7Y)
El e T - o o - e e e
EEFHEEERE T AT BREREE O UWER KT AKEE HEEEFI O RKEE
S1 0.237 0.146 0.018 0.005 0.225 0.070 0.073 0.224
S2 0.195 0.176 0.033 0.014 1.316 0.060 0.080 0.181
S3 0.164 0.118 0.040 0.013 0.786 0.069 0.061 0.169
sS4 0.333 0.191 0.037 0.025 1.895 0.066 0.072 0.250
S5 0.245 0.146 0.026 0.009 1.077 0.097 0.079 0.177
S6 0.298 0.195 0.032 0.018 1.764 0.083 0.073 0.256
S7 0.159 0.113 0.031 0.012 1.680 0.074 0.075 0.186
S8 0.233 0.129 0.029 0.021 1.126 0.096 0.080 0.245
S9 0.212 0.127 0.028 0.015 1.917 0.164 0.065 0.205
S10 0.322 0.184 0.040 0.017 4.138 0.129 0.064 0.225
S11 0.217 0.115 0.021 0.008 2.518 0.068 0.076 0.352
S12 0.180 0.124 0.019 0.008 1.091 0.083 0.100 0.201
S13 0.224 0.175 0.024 0.009 1.929 0.249 0.069 0.248
S14 0.287 0.192 0.026 0.010 1.746 0.059 0.066 0.310
S15 0.367 0.228 0.025 0.006 1.339 0.247 0.086 0.245
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0 1252

42421 1111.9 175.2 102.8 17.8 21.7 448.7
3563.9 1145 267.8 12.7 9.7 30.4 591.4
32479 1041.8 254 103.8 10.8 22.1 655.5
2295.6 802.9 223.5 23.9 23.3 15.7 361.6
2RI 213.5 16.7 13.8 36.2 862.2
3408.6 4814 46.0 8.7 18.9 1430.5
2348.0 409.3 52.9 9.1 16.2 651.3
2383.7 1296.4 592.1 30.5 15.1 21.7 373.9
2092.5 1393.8 329.8 19.7 13.2 13.7 568.4
3622.8 511.1 24.1 12.4 23.1 59T
27022 252.0 31.0 14.7 12.5 356.7
3550.7 710.2 {1510 12.2 22.3 643.9
2175.9 363.1 17.4 7.7 11.4 254.6
3267.7 398.1 12.8 15.4 13.0 440.7
2710.8 728.2 128.6 17.8 12.5 18.8 57.7

T T T T T T T T
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1- & T A H

(EI%

-THEY 3-BEREE 4-TWER SHIRET I -HIKTH 7THAKER I 8-HKEH

1-campanulin  2-ononin  3-calycosin 4-formononetin  5-astragaloside 11l 6-astragaloside IV 7-astragaloside 11 8-astragaloside |

B3 RAEDZAFEMIIEERATILE
Fig. 3 Visualization diagram of peak area of each chemical component in processed Astragali Radix
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HER, SiRIE 4. DRALE>1, SR

ERA 34

HEM TR RN 73.543%, G5 T
15 R RS EIEN R EE R, AR st
KIS IEARREAE . s X BB, X 3K
SIITTHRER R, FEFEZE R NAR 5. BEF I .

*4 FHEESHETTE

Table 4 Characteristic values and cumulative variance

proportion
i RREE _ RATRER

A ERBEM BRGURES AT TETERE BT E%
1 2706 33825 33825 2.706 33825 33825
2 2054 25676 59501 2,054 25.676 59.501
3 1123 14042 73543 1123 14.042 73543
4094 11801 85.344
5 0607 759 92.934
6 0352 43% 97.328
7 0129 1607 98.935
8 0085 1065 100.000

x5 WREFHETER
Table 5 Component matrixa

BN W20
el 1 2 3
BRI 0.773 0491 0.124
AR 0.697 0.503  0.336
B EE 0.637 -0.692  0.226
TRRIE R 0.591 -0.576  0.072
T 0.243 0565  0.393
R -0.481 0423  0.254
IR 0.298 0500 —0.759
R 0.698 -0.045 -0.379

WIEHE., TWAEE. BEREIES 1 TS
AR EGE: TORIER . R I 1R 2
FRG AR E R R 3 E
B A B R AR . 3R I IR B RS A T
BERERZEZ NS, MAZHE K. EH
SIMCA-P 14.1 7 #fri /it H#t4T PCA, 455 WK
4, tH PCA EWTLLEH, S15 P& il A
—2%, S4. S6. S10. S14 =B AR A N —
K, HRHA—K, SRESER
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Fig. 4 PCA diagram of Astragali Radix decoction pieces
stir-frying with honey
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Fig. 5 OPLS-DA diagram of Astragali Radix decoction
pieces stir-frying with honey
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Fig. 6 VIP value
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