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Quality control method of substance benchmarks for Danggui Buxue Decoction
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Abstract: Objective A comprehensive and systematical quality control method was established to provide reference for quality
control and evaluation of substance benchmarks for Danggui Buxue Decoction, in order to provide reference for establishing the
quality control standard. Methods Twenty-six batches of substance benchmarks were prepared. Based on a same sample solution, a
multidimensional fingerprint of substance benchmarks was established by UPLC-PDA, UPLV-ELSD and HILIC-PDA to definite the
common peaks and the similarity range. Five quality markers, including calycosin-7-O- B -D-glucopyranoside and calycosin,
astragaloside IV, ferulic acid, and total polysaccharides, were analyzed to determine the quantitative ranges. Results According to
the three-dimensional fingerprint Spectrum, thirty-two common peaks could be demarcated, while seventeen of these could be
identified by reference substances. Besides, their similarities were all more than 0.9 based on the Chinese Medicine
Chromatographic Fingerprint Similarity Evaluation System (2012). The ranges of mean content about calycosin-7-O-f-D-
glucopyranoside plus calycosin, astragaloside IV, ferulic acid, and total polysaccharides from twenty-six batches of substance
benchmarks were 0.075%—0.140%, 0.023%—0.043%, 0.103%—0.191%, and 4.69%—8.70%, respectively. Conclusion With high
applicability, well repeatability and stability, the multidimensional fingerprint and multicomponent determination of DangguiBuxue
Decoction can provide reference for establishing the quality control of substance benchmarks and preparations.
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Table 1 Origin information of reference samples of

Danggui Buxue Decoction
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Fig. 1 Fingerprint I of 26 batches of reference samples of
Danggui Buxue Decoction (S1—S26) and reference finger-
print I (R1)
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Table 2 Similarities of 26 batches of reference samples of

Danggui Buxue Decoction from fingerprint I

G5 MBUE | S5 MRUE | S MIBUE

S1 0.996 S10 0.932 S19 0.976
S2 0.937 S11 0.946 S20 0.992
S3 0.926 S12 0.924 S21 0.944
S4 0.924 S13 0.930 S22 0.928
S5 0.915 S14 0.937 S23 0.951
S6 0.976 S15 0.991 S24 0.969
S7 0.941 S16 0.919 S25 0.935
S8 0.956 S17 0.934 S26 0.933
S9 0.928 S18 0.989
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6-ononin; 8-calycosin; 9-formononetin; 10-ligustilide; A-wine Angeli-
cae Sinensis Radix control fingerprint; B-Astragali Radix control finger-
print; C-Danggui Buxue Decoction reference sample control fingerprint
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Fig. 2 Identification of common peaks in fingerprint I of
reference samples of Danggui Buxue Decoction
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Fig.3 Fingerprint II of 26 batches of reference samples of
Danggui Buxue Decoction (S1—S26) and reference finger-
print II (R2)
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Table 3 Similarities of 26 batches of reference samples of

Danggui Buxue Decoction from fingerprint II

i ARUE | T AMIRUE | S AIRUE
S1 0.993 SI0 0994 S19  0.995
S2 0.971 S11 0.950 S20  0.980
S3 0.997 S12 0944 S21 0.917
sS4 0.990 | 813 0.962 S22 0975
85 0.958 S14 0978 823 0.935
S6 0.972 S15 0.986 S24  0.994
S7 0.965 S16  0.931 825 0.969
S8 0.933 S17 0991 S26 0918
S9 0.992 SI18  0.983
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1-astragaloside IV; 2-astragaloside I1I; 3-astragaloside II; 4-iso-astraga-
loside II; 5-astragaloside I; 6-iso-astragaloside I; A-wine Angelicae Si-
nensis Radix control fingerprint; B-Astragali Radix control fingerprint;
C-Danggui Buxue Decoction reference sample control fingerprint
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Fig. 4 Identification of common peaks in fingerprint II of
reference samples of Danggui Buxue Decoction

US| SONET W e - b s R1
N E— X . 526
f TS W — P A ——

| P
qj 3 s LA — i fa A
e v A U S P S e —
. S5 G U VD U - - —
Y TS U VO O DU i S
J A i
Y, i
M A A~ - H
LA ¥ A . . - S
A A i
-y VI U G D H - —
Y S i . i

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 .

#/min

BEl5 264230 M IHE R R (S1~826) B35 L EHE 1T F0
Xt BR 5 4 i 11 (R3)

Fig.5 Fingerprint I1I of 26 batches of reference samples

of Danggui Buxue Decoction (S1—S26) and reference fin-
gerprint I1I (R3)
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Table 4 Similarities of 26 batches of reference samples of

Danggui Buxue Decoction from fingerprint I11

gn's ML | w5 MRUE || s ARBUE
S1 0.989 S10 0.988 S19 0.958
S2 0.980 S11 0.969 S20 0.913
S3 0.967 S12 0.978 S21 0.955
S4 0.977 S13 0.984 S22 0.989
S5 0.961 S14 0.914 S23 0.964
S6 0.977 S15 0.986 S24 0.926
S7 0.994 S16 0.981 S25 0.905
S8 0.971 S17 0.953 S26 0.928
S9 0.978 S18 0.962
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2-uridine; 4-adenosine; 7-guanosine; A-wine Angelicae Sinensis Radix
control fingerprint;B-Astragali Radix control fingerprint; C-Danggui
Buxue Decoction reference sample control fingerprint
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Fig. 6 Identification of common peaks in fingerprint III of

reference samples of Danggui Buxue Decoction
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8.5 min, 40%A; 8.5~8.6 min, 40%~20%A; 8.6~
12.0 min, 20%A; & # i & 4 0.3 mL-min™'; 4% if
30 °C; #1260 nm, FEREE A2 ul.

232 HMEHEHESZEMNE ZHHEGHER
TiC 77 ks [ 5% 24 bR fE (Y BZ-PFKL-2021065)",
SE B H S B E VAR

Xof HEL i VA R ) ) % < BB RS R G B O
R FR o, BRI, N 80% FF I il Bl i & 9K B N
0.200 mg-mL" FIA W, BI1S

P VAR % I T g RS (S, B
HETE T S IO 4% TSR TR 80% HF 1 I
T CHUR R 4 mL, I 80% H 45 100 mL, #£41)
50 mL, % Z€ , R T &, 8 AL B (Th 2R 250 W AR
40 kHz)30 min, J874 , F & 4% &1 80% H i
W AN R R, RS, MR, R B I IR
25 mL, 25T, 5% FH 80% H VA , #5442 5 mL &
T, i 80% FHE 2 ZI L #E 4T, i 0.22 pm AL E
I, BN 089, RIS o $22 L Bk ot Y ) % ¥k
3 Sl 1) 2% SR B AR S 2 U3 1 B R R AR
ST

RS DIBEH C (50 mm X 2.1 mm, 1.7 pm) A
R DL L E-7K (32:68) NI B A 5 28 A e kG 4%
il , S AR AR R 1.5 Lomin™' s SRS B N
85 °C, M3 {H N 1.

233 BIBLER A ENE 209 IAE 7 ROk E K
24 kR #E C(YBZ-PFKL-2021037)1, iy 5 i) 2% & &
T E TR

XoF FR ot Y V%) 1) 8+ D] B R oS R O I
ERRE, BERB RN, I 70% B ) it 2K
50.500 mg-mL ™ ¥, RIS .

PE SV VI 2% B 1 g AR (S L
IR E, BT K% N 70% B BE 50 mL, %
JE, B8 S B, S AL B (Th 250 WL A% 50 kHz2)
30 min J& , BUH, 04 F 70% B AR R K &, B
5], 0.22 pm FUALUE L, BUEE IR, BI4S . 4% Bk
P it VR ) 4 T i ) R B RS T T Y
VSR PR IS A ARt AR 4 ot Y VA

a4 : LBEH C (100 mm X 2.1 mm, 1.7 pm)
RS R ; PLZE-0.085% M FR VA W (17:83) NI 3l

paut

P
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AH AR TR BN 0.4 mL-min™; K235 30 °C 5 4601 3% K
316 nm, HFEE A2 pL.

234 REESENE ZSESCERiRE 7E,
PRA H E L 22 B 2 N E TT V.

Xof B ot A VR R A1) 2%+ BTG K T 2 B T R O
R EOE, B E T, 0K f R R N
0.400 mg-mL™" 1A, BRI A5

P 20 P T 1) < A5 %85 R DU A 12213
4.5.6 mL, % % & 50 mL &b, K = %05, %
5o FEEEWN ERZHEE 2 mL, B HERE S, 7
BN 5% AW ¥ ¥ 1 mL, i E , TR 2T, 3Vl In A\ R
7.0 mL, & e , 12T, T ik K i AR IR 15 min, BUH
B KK I I A 2 & a0, B, LA R RN
25, 7E 490 nm [ A A I RS FE (A, DL A E
RPHARR , R FE NI AARR , 25 il b v fh 2%

PR A VR ) 2% 2 E TV B2 0.3 g Rt
AL (S A FRE , B 50 mL B, Ik E %)
FE 5], K% B LS mL, I 2% 26 mL, % e , IR
5, B0, BT /K A, B 100 mL 2, I
BEEZIE, 250, 5% 2 2 mL, 32 AR v il 28 £ 1
FWUR BT, E N 5% AW 1 mL” S, 42
TE AE , MFRAE T2 F sk A3 o v VR T K
B (1 57 B (mg) , V150, RIS
235 HERNE LY HE

(DEEHERE 5 H“2.3.1~233"10 1
50 HEL ol Y TR AR VR 5 4% 5 B0 R S 1
T3 AT R, il S s B AN P, LK 7~9,
SE R B B S S B AR B
Pl 56 2 TR R B P R ) A B BRAE, TE BT
TE 7K ] 2 W X FE i A R K R A TR IR ' S B B
— 2, B R W B K B 7E 490 nm, HJE 7 T 7
.

(DEMERRFER  FEWRE2.3.1~2.3.3"10
T R HE VA ROE B, A R 7R 43 ) 5 R T 7
6 A [F) ol F A B 1 R 1 0) R VR . B S B
] 2] B T R B A e e O R R B B R o ) 4%
FH 8l SR 5 0 SR U TR o DAV TR X o
W AT R REE, Al e hlbr it 4. S 2 b
23470 R JFVENE  id S AE. PLAE NI
b Y FE R AL bR, BEAT SR (BT U, 2 ) b v T 26

SRR SHR, BRE R R HE AT BER
T TS R L BB R R S R R S O R
L 2R R R

GOFEEFERE 20231 ~23.4"T1 1

mg 0 @ e

0 1 2 3 4 5 6 7 8 9 10 11 12
#min

1 55 AT ] 0 R 5 2- B 6 5 BCIT  A-0 o 5 B- 2 )9 b I B
AR 5 -39 24 U B P A s -3 B PR o s B2 1 VA R
1-glucoside of calycosin; 2-calycosin; A-reference substance; B-refer-
ence sample of Danggui Buxue Decoction; C-wine Angelicae Sinensis
Radix negative sample; D-Astragali Radix negative sample; E-blank

solvent
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EMEENEEREEEE

Fig. 7 Specificity study on content determination of caly-
cosin-7-0-B-D-glucopyranoside and calycosin in reference
samples of Danggui Buxue Decoction

oy SR

mo o x>

0 1 2 3 4 5
#/min

A-XFHE i s B- 24 VM 97 BEAERE iy s C-BE TSI E AL & s D 24 AR
Bt s B-5 FIVA A
A-reference substance; B-reference sample of Danggui Buxue Decoc-
tion; C-Astragali Radix negative sample; D-wine Angelicae Sinensis
Radix negative sample; E-blank solvent
B8 HEMARAHRMRBLIENEEEEEER
Fig. 8 Specificity study on content determination of feru-
lic acid in reference samples of Danggui Buxue Decoction

\
‘ \ , S

Eloa = »

t/min
A-ZEETER)  B-BEECHI AR il C-10 2 VA B ot s D-24 T 4 1L 37 J
HERE it E-5F
A-blank solvent; B-Astragali Radix negative sample; C-wine Angeli-
cae Sinensis Radix negative sample; D-reference sample of Danggui
Buxue Decoction; E-reference substance
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Fig.9 Specificity study on content determination of astraga-
loside IV in reference samples of Danggui Buxue Decoction
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Table 5 Linearity study on content determination of index

components in reference samples of Danggui Buxue

Decoction
. X 2R M L/
Fa bR o ESWpE r }
(ug-mL™

TSI AP y=24587x—7472  0.9999 1.2~62.1

BERWEE  )=23567x—5997  0.9998 1.0~60.0
T y=1.5030x+7.7500 0.999 148.5~291.0
Bl 2 1R y=35739x+30.336 0.9999 1.0~50.4
ISES y=13.1208x+0.01310.999 2 8.2~49.2

H0.44%-0.83%-1.03%-0.61%, it Z H 4 {H ¥ RSD
1H90.76% , & WA HE T R 1T .

(W FEE MK BUE 1 R & SD,
$£92.3.1~23.47 00 F &AL i IE R E K, 9 0 AT
| R P T RO O £/ i DAL O o WP Wil
SE , TSR W TR AR RN A {H, TH 5 6 5 S 2 I o] 260 0
EERER EERFE AR L ZHESEN
RSDfH. S5 KH, B85 m w20 F . B R
T T R B R R S 2 R T Y R & B
51N 0.078%- 0.007%-+ 0.113%- 0.033%- 6.40% , RSD
855N 1.33%+1.24%+0.75%-0.81%+2.13%, % 1
IR EEE R

GRS B“2.3.1~2.3.471 F &tk
AV (S & 14y, 73 AIAETE 0.2.4.8.12.16.20,
24 hE ka3 Ao 25 R, 688 e T A A R
B 88 5 T S ER LB B R 1 & 1Y RSD 1 43 Al
N 1.92%1.11%+1.67%- 1.64% £ WIE 24 h N Fa 2 .
RS ERRSDIE N2.01%, £ 8 h N AR E »

O AL R 250 B O a0 i 1 26 T A
i (S, 43 Al AR BR 73 2 51 50% - 100% 1 150%
FR) B AR I N 2% 06 R, 426€2.3.1~2.3.47 00 #4153
it O VR B SR T AT ) 2% 3 A R A, 12237 IR
AH L B WU 77 V2 AT DU E T 525 H8 b 43 1 el i
B, g R, B S e T A B T
EL RSN R ISEA i TIUREobIE = a E ez 35 il
N 97.6%+98.2%- 102.1%- 104.4%- 101.5%, RSD 1&
3N 2.0%12.7%-3.8%+2.0%-0.9%

23.6 FEMETENE 26 b2 T RS I iz v R
it PR VR T, 122,37 0N (il SR AR AT I E L S
R 6. 26 FH 24 VI I 37 J75 B i 1 B 58 7 5 T
T 2 R R 5 S T £ 28 o #0h 0.108%
BIE +30% 1 0.075%~0.140% ; B B 12 1 °F 1) Jii =

F6 26t LIFMMIFAEEERSTHIEIREINDE
Table 6 Contents of five index components in 26 batched

of reference samples of Danggui Buxue Decoction

%“Eﬁﬁlﬁliﬁj § wEm B
s EWHETAMEE BER/% \
/% BE/%
S/ %
Sl 0.110 0.030 0.182 478
S2 0.100 0.031 0.102 5.23
S3 0.083 0.050 0.182 7.42
S4 0.086 0.046 0.146 8.13
S5 0.117 0.035 0.121 6.98
S6 0.113 0.034 0.143 8.27
S7 0.087 0.032 0.129 6.40
S8 0.110 0.027 0.111 5.49
S9 0.090 0.031 0.176 7.93
S10 0.089 0.034 0.210 8.41
S11 0.085 0.029 0.130 9.85
S12 0.104 0.025 0.134 8.55
S13 0.112 0.034 0.134 7.49
S14 0.115 0.027 0.139 6.57
S15 0.120 0.049 0.137 8.20
S16 0.163 0.028 0.182 6.74
S17 0.109 0.025 0.123 3.78
S18 0.120 0.046 0.131 6.65
S19 0.067 0.025 0.166 4.05
S20 0.073 0.037 0.149 4.10
S21 0.098 0.029 0.112 5.92
S22 0.197 0.032 0.167 4.73
S23 0.094 0.039 0.125 6.48
S24 0.096 0.027 0.157 5.43
S25 0.084 0.030 0.209 8.52
S26 0.176 0.030 0.129 7.83
YA 0.108 0.033 0.147 6.69
B+ 0.075~0.140 0.023~0.043 0.103~ 4.69~
30% 0.191 8.70

430 0.033%, Y15 £30% N 0.023%~0.043%; 5%
B P 35 5T B 4 30N 0.147%, ¥ ME £30%
0.103%~0.191% ; &= 22 % (1) 135 ot 573 0°H 6.65%
PIME £30% N 4.66%~8.65%-
3 g

24 U R0 I ) 245 2800 JoT R Tl 2 B
MR IR TN 2R VIS R VB R AR SR B — A
F B AR A A T i A5 B A AR 2
RO o3 e IE E S7 2 AEFR U . Forb, B LRI
KN REZ BA LG A, 8B 1% H PDA £
# , 7EA3E 1 260 nm 3 K T i g (5 B N F
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1T, [ 7E 260 num 35 K 28 Ao Gl 1) 458 S 135 1 s A
N E R 1) 14 S am el oy o 3 MR S 7
55T UPLC T AR, 257 BT B[] 73 min N 7] i
32ANRRAE S B FUE 3 = F 0.9, B At
A B Fae tm B EFEE RS . It
A G BRI g 2 R0 A A 25 £ AR T R
JiiERAR, 3AN R U 7 S A D 1 A 4K
T 3 — 0 B F o A P B

i85 0 2 SR 3 2 Fi A B B AT AR
Ji B 9T P 245 ) 2020 4 i — 8 24 U5 R 3 1S
(B B W5 0 43 S SO T BT R R A S T
EREE AR F R . G OB R B S S v
5, K B8 I R AR E , 1 A R B B S L
FIE = IE TR bR BRI, BER
B T 6 27 W R B SR S B T B AN 43 7 26 L AR
FE i 155 BORE B 35 80K, RSD H 43 il i 56.4% Fi
62.5% , #B 73 AR A FF 5 SE £30% V6 [ . H L
T E A, BB BB 2 45 /), RSD M B &
28.0% » 5 F& B 2 /> 5 38 I J o3 B BEAZ AR [R], AR v
PEARIT , il = 2 A B 351 £ 30% i PR i [ Bl 5
& T A L B AR S R R VR . BAR R
T 2 AT B S S R BT B R AN i T 4
Fa bR 73 0 e B PR R R S A5 29 0.3%, A 2 LA
A R W) o LA A OGP o 2 VAR IV e 2
AT HE B LR G A L Th B8, 5 ANSA T 3% D)
FAOG, & AR iz 1 R B A B 26 #E24 H 4
MR S 2 RS BB, WE KT 4%, HE
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B P, T A S LA 2 2 0 ) AR A 1 1

AR ERE LTI RS HTH
HEWZE . HERMILEE J7 6150 7 A PRIk
G5 T AR Y I A e R RN AR K A AR 2
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o BRI, 24T SEBLI ) ) A 72 0 = 5 i Al
FE33 R R T, Ja B2 TAR R 51 N R ERE S i FE aC B
T L B N 5 O 9 7 TR A v R - T
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SEVE AT E P AR B AR AR TV

AR HAGEAHFARGER TR

EEPES

(1]

(3]

(4]

% 24 i B A B ) 243 T PR R L SR TR AT i AR
G475 H S I o 25 TR 25 A T AR 4R =
Ji (A 47)» 1 3 75 (2021 4F 26 36 %) [EB/OL]. (2021-
08-31)[2022-02-27]. https://www. cde. org. cn/main/news/
viewInfoCommon/1¢18dd163e7¢9221786e546988936
7d0.

Center for Drug Evaluation, State Medical Products
Administration. Notice on Promulgations of Technical
Research of TCM

Compound Preparations Managed According to the

Guidelines for Pharmaceutical
Catalogue of Ancient Classic and Famous Prescriptions
(Trial) (No. 36 of 2021)[EB/OL]. (2021-08-31)[2022-02-
27]. https://www. cde. org.
viewInfoCommon/1¢18dd163e7¢9221786¢546988936
7d0.

G RIE 3, HARN RE. WAMEHTEGE [M]. B
Hh ] B2 2R 4 Rk, 2011

(Jin) Written by Li D Y, annotated by Tian C S.
Differentiation of Internal and External Wounds [M].
Beijing: China Medical Science and Technology Press,
2011.

MR PEGEMR . KT R« RAE AT HRGB
— b I3 %I [EB/OLY]. (2018-04-16)[2022-02-27]. http:/
kjs.satcm.gov.cn/zhengcewenjian/2018-04-16/7107.html.

cn/main/news/

National Administration of Traditional Chinese Medicine
(NATCM). About release « ancient classic square
directory (first batch) » notice [EB/OL]. (2018-04-16)
[2022-02-27]. http://kjs. satcm. gov. cn/zhengcewenjian/
2018-04-16/7107.html.

gk, SERAET, #h A, &L 2T ML N2
Z00 5 Tl R 5 R A ) F T R (D). o [ SRR T R
34:&, 2019, 25(16): 220-228.

Jin R N, Qi X T, Sun R, et al. Research progress on
pharmacodynamic material basis and quality control of
Danggui buxue Tang [J]. Chin J Exp Tradit Med Form,
2019, 25(16): 220-228.

e, £ R, B & AR A E sy
AR L W R L F T St R o b A0 T 4
B (31, s 22k, 2021, 46(11): 2677-2685.

Yang F X, Wang Y, Xia P F, et al. Review of chemical
constituents, pharmacological effects and clinical
applications of Danggui Buxue Decoction and prediction
and analysis of its Q-markers [J]. China J Chin Mater

Med, 2021, 46(11): 2677-2685.



£ 2256+ FE45F FI11H) 20225118 "éﬁ-i‘ﬁﬁti Drug Evaluation Research

Vol. 45 No. 11 November 2022

(6]

[10]

[11]

T, TR ED, R 2 AR I T SR (0],
BEEEZ, 2016(2): 422-424.

Zhang M Z, Guan L C, Chen Y J, et al. Research progress
of Angelica blood-enriching decoction [J]. Lishizhen J
Tradit Chin Med, 2016(2): 422-424.

B W, A R AREST, SE L IR L7 P 5 R AL AT
& [7]. FR 24, 2020, 51(21): 5658-5663.

Hu J, Li K, Li A P, et al. Research progress on material
basis of Danggui Buxue Decoction [J]. Chin Tradit Herb
Drugs, 2020, 51(21): 5658-5663.

rpE 24 4 [S]. 6. 2020.

Pharmacopoeia of the People's Republic of China [S].
Volume I. 2020.

oK 2 o 2% B o . [ 5K 24 M B B R [ 5K 2
b —— B (52 3 B AL 77 Uk [EB/OLY]. (2021-04-
29) [2022-02-27]. https://www. chp. org. cn/ydw/u/cms/
www/202104/281554245rtc.pdf.

National Pharmacopoeia Commission. National Drug
Standard of National Medical Products Administration -
Huangqi (Mengguhuangqi) Peifangkeli [EB/OL]. (2021-
04-29) [2022-02-27]. https://www.chp.org.cn/ydw/u/cms/
www/202104/281554245rte.pdf.

BN Al E T I S R R ES N 2T
bR #E —— 24 VA e 77 BUkKL [EB/OL]. (2021-04-29)[2022-
02-27]. https://www. chp. org. cn/ydw/u/cms/www/202104/
2815491 1mguw.pdf.

National Pharmacopoeia Commission. National Drug
Standard of National Medical Products Administration -
Danggui Peifangkeli [EB/OL]. (2021-04-29) [2022-02-
27]. https://www. chp. org. cn/ydw/u/cms/www/202104/
2815491 1mguw.pdf.

E T VS BN RE7R i RN N IR 3 i
[7]. W E S5 5 2R 2 &, 2011, 17(2): 1-5.

Li X, Ma J H, Li N, et al. Study on phase state of
Danggui Buxue Decoction [J]. Chin J Exp Tradit Med
Form, 2011, 17(2): 1-5.

[12]

[14]

[15]

[16]

RRGR, B W, WM, L KPR B INE
1. P EBAR 2, 2011, 13(7): 29-30, 37.

Zhao Q Q, Han L, Pan Y, et al. Determination of
Astragalus polysaccharides in Astragalus [J]. Mod Chin
Med, 2011, 13(7): 29-30, 37.

M, B R, FRE K, 55 . 3 T RP-Q-TOF-MS Al
HILIC-Q-TOF-MS [ £8 #iL 44 J7 4 V3 #b . 3% B 43 43 #r
[J]. FE 224 3, 2022, 47(8): 2109-2120.

Lei D M, Yao C L, Chen X B, et al. Analysis of chemical
constituents in classical prescription Danggui Buxue
Decoction based on RP-Q-TOF-MS and HILIC-Q-TOF-
MS [J]. China J Chin Mater Med, 2022, 47(8): 2109-2120.
T, KA, KR, 55 . HPLC-CAD 2[R il 52 7
S PR AL Rkl o (1 7 A s R R (7). 2O AT
247, 2015, 35(1): 24-28.

Wang W, Li J C, Liu J C, et al

determination of seven astragalosides in Qihong Maitong

Simultaneous

injection by HPLC with charged aerosol detector [J].
Chin J Pharm Anal, 2015, 35(1): 24-28.

LR, & %, MR E . HPLC-ELSD : Il 52 # 5 2544
MR, . O, IV [J]. h B2, 2009, 40(3):
471-473.

Qin H P, Lu J, Lin R C. Determination of astragaloside I,
I, I and IV in Radix Astragalus by HPLC-ELSD [J].
Chin Tradit Herb Drugs, 2009, 40(3): 471-473.

FARE, B2, ek, 5. BRIk f s
B v 9 R A R RN (3], R 2 2% & 2020, 45
(1): 119-123.

Wang D B, Zhao M J, Dai Y T, et al. Optimization of
analysis methods for Astragali Radix and quality
evaluation of standard decoction of Astragali Radix [J].
China J Chin Mater Med, 2020, 45(1): 119-123.

Lin P L, Li Z C, Xie R F, et al. Compatibility study of
Danggui buxue Tang on chemical ingredients,
angiogenesis and endothelial function [J]. Sci Rep, 2017,

7:45111.

[FriEmiE Z#747]



