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 E HMW AT YA e e BRI AR R (FTakE AR FHMA HHF TR TH)wseEme sk,
R AR B 2AT Ry 153 B )aAb i L A AR SRR & 2R AR €98 (HPLC) 3: 347 547, &8 42 A Hypersil ODS2 Cis; 4218 %
25 C; RANAR A THE-0.2% F 81 7k (B 2 E) 5 ik 4 1.0 mL/min; 3E4F % 4 20 pl; Al B 2 % sh b m) 28 [#m) ok K 2 %1 A 250
nm(£5F K EH H4E3F) 323 nm (P85 ) | fe A A RSN B (XK T ) @t (F 25 &8 35 % B AR 3R & 4(2012
MR DFE S 15 Bt K )2 AR A0 69 HPLC 48 5L B 3 5F AT AR TR, il it 5 < B8 & B 3 At PR 2 4 B 3 pb s 24T & 3804 69 35 A A )2
B ot AP ITiE AR FEHMHHEY TERTHNLE, SR OMARILBE T A I3RS AL RIKT
0.893, FF 45N H 13 595 A ITaLEL (15 5% 4 LA F-R IR K B ;@i 5 a2 &8 BTt K M 1~3.7.8.10.12 . 13(F
WBR) (17~19.27~29.32.33 5% )2 % T 42,14 15( L X FHWH HHEHF) 20~23 25 5% 18 TR K, 2 FMNEHZHFEH K
LR FEADR B, 15 WA P TALER | TR B H 453 KT H09-F 942055 0.050 1,0.402 6,0.913 4 mg/g, £Hig &
BR i 5T %03 4M AL AY HPLC 35 40 B 35 & 3 A 3547 R 249 HPLC & 2 041 7 ik, I s 7 e e 7 °T 4 L & AL F

KR B Ab L SRS T AER £ RS IR R F AR KT S 2

Establishment of the fingerprints for Danggui buxue pills and the method for the content determination of
three indicative constituents

FAN Jia’ er', LIU Yinrong', CHAO Zhi', TIAN Enwei"**(1. School of Traditional Chinese Medicine, Southern
Medical University, Guangzhou 510515, China; 2. Guangdong Province Key Laboratory of TCM, Guangzhou
510515, China; 3. Guangdong Laboratory of TCM Preparation Technology Engineering, Guangzhou 510515,
China)

ABSTRACT OBJECTIVE To establish the fingerprints of Danggui buxue pills and the method for the content determination of
three indicative constituents (ferulic acid, calycosin 7-O-B-D-glucoside and astragaloside IV ). METHODS Fifteen batches of
Danggui buxue pills from two manufacturers were analyzed by high performance liquid chromatography (HPLC). The
determination was performed on a Hypersil ODS2 Cis column with mobile phase consisted of acetonitrile-0.2% formic acid
(gradient elution) at the flow rate of 1.0 mL/min. The column temperature was set at 25 °C, and the sample size was 20 puL. UV
detector [detection wavelengths were 250 nm (calycosin 7-O-f-D-glucoside) , 323 nm (ferulic acid)] and evaporative light
scattering detector (astragaloside IV ) were selected as detectors. HPLC fingerprints of 15 batches of Danggui buxue pills were
established with Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition). The chromatographic peaks
were identified and assigned by comparing with the chromatogram of the reference substance and reference medicinal material; the
contents of ferulic acid, calycosin 7-O-B-D-glucoside and astragaloside IV were also determined. RESULTS There were 33
common peaks in the fingerprints of 15 batches of samples with the similarities not lower than 0.893. Ferulic acid and calycosin
7-O-f-D-glucoside were identified as peak 13 and 15, respectively. Compared with the chromatogram of reference medicinal
material, it could be found that peaks 1-3, 7, 8, 10, 12, 13 (ferulic acid) , 17-19, 27-29, 32 and 33 belonged to Angelica
sinensis, and peak 14, 15 (calycosin 7-O-B-D-glucoside) , 20-23, 25 belonged to Astragalus membranaceus. The methodology of
content determination met the requirements. The mean contents of ferulic acid, calycosin 7-O-f-D-glucoside and astragaloside IV in
15 batches of samples were 0.050 1, 0.402 6, 0.913 4 mg/g. CONCLUSIONS In this study, HPLC fingerprints of Danggui buxue

A AT E 4 A RS R H (No.2016A020226029) 5 1M pills and the method of HPLC quantitative analysis for three
HRMEH R H (No.2022-01-01-11-3028-0066 ) ; 2021 4E R J7 BE Rl Ao indicative constituents are established. Established methods are
BRI E accurate, reliable and repeatable.
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MR 7 A SN IMGFERRIR) | B2 B R
1:5 P LI RCATL T G, HA 2 <A A B, 3236 1l FH
TR AE, R HRBRPGEACR T Z— kM il AL e
2 I R TR < 4 25 160 g EE 400 g iR AR
YRy, L0 IR AT IESE 30~40 g HiEEK Iz AL, T
i, BIARET, IR AL S AT 2R TS SRR
B AWRRIE Y, LA RIS, T &k
S LA 2 I R s

H AT, A0 (R A R SR E A2y S br i (TR 2y
JC T 700 56— U ) ) DA S S 4 ) R 2 S A % 4
I AL T P S A 1, e g = A N ) SRR . R
SRATWF NS U R I AL TFJ T S bFY, 20 Sl ST 1 Bl
BRI LA YR 7 S0 1 e A5 233 (HPLC )7,
B F R A5 ARA XS 2 Ty v S H B 48 AR o 2R AT 1
o YRR AL AR AE B 24 SO B — 8 A T
SR I TG T A T P R BT B Y AR AL D
Ay, YIH 2, Ay BARMAE R, &
S5 P 2 Y R I R ) R U
oy, BA S R ) PUE S 2 A 23 E A, ]
VER BT PEMN e bR . BUERERAE S X5 U5 (19 = 24 30845
Z— 92 2020 R 24 ) (—F8) BUAE 89 G ISR bR B
gy, BABESR S5 7 B Pl U A R A
HHAERY T, ST AR LORIE T 245 40 15
USRI AL AR, ST HPLC 388081 , AR
HPLC 320 5 3 rp BT 2R | 6 358 5 2 ) 4] 280 177 R o
R 0 2 i, DA A 24 A b AL S s o %) 58 38 B HL o
PEHRAES
1
1.1 FEUH

AW I ) £ B4 1260 B HPLC Y .G1315B
A % 45 B 41 (DAD) A il £ ( 28 [ Agilent 28 A ) ,
Alltech 3300 7% % Yo HUS (ELSD) #6101 £ ( 3£ [ Alltech
/v H]) , BSA224S-CW R+ K-F- (18 [ Sartorius A A )
HH-S6 BU7K % 48 (VLR a8 A8 BHEA IR A | ) |, YM-
080S U i1 1 YEAL RN Jr B A BRA FD D o
1.2 FEHRBSAF

MIH EECZ A B R ER R A R 22 e LA
RIZ T 2020 4E 7 H 43 5 AH R IR B el bR PR 4
I p 25 2 43 0 Sk T8 B 9 24 VA Angelica sinensis
(Oliv.) Diels Fl & B 4 I 2 ¥ 1€ Astragalus membrana-
ceus(Fisch.)Bge. [ T . ABFFILIEE T 245 K1)
15 b 2 UM il FURE i, IR B AT R RE A T
(Ft-5-43 51k 20062022 . 19123021 ,21032722,21041122 .
20092021.,21062221,20112321, #i4% K 6 gx10 4%, Zi =
S1~S7), >k A BJ ZKHEA 84t (54351124 190204 |
190302190306, 190308 , 190311190504 , 190505 , 190809,
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FIHE A 6 gx 1048, 455 S8~S15) . FIBRRR X I i (Gt 5
110773-201915, 46 F =99.4% ) B 1 B 475 B8 b (it 5
110781-202118, 4 J&F =96.9% ) 1y [ Jb 5% Fi 3k 10 R}
Bk TRA PR w5 B S 0 T 2 W T T B (AL
wkq21010405, 45 =98 % )W F VU145 4t ve a5 E PRk 4
FBR ] S R ko, Fax iR 43 i 46, K ki
alizK .,

2 AEEHER

2.1 By

¥ H Hypersil ODS2 Cis 8,541 (250 mmx4.6 mm, 5
um) , LLZE (A)-0.2% H R (B) A shAHE 786 BV
Ji(0~10 min, 5% A—8% A; 10~15 min, 8% A—12%A;
15~25 min, 12% A—20% A ; 25~35 min, 20% A—25% A ;
35~42 min, 25% A; 42~50 min, 25% A—40% A ; 50~
65 min, 40% A—80% A; 65~75 min, 80% A) ; Vi ¥
1.0 mL/min; FE35 K 25 °C; #ERER K 20 uL; DAD R 2%
(ARSI 38 1 2 250 nm (6 38 55+ 2 il 4 25 B 1) L 323 nm
(FT#RRR ) ; ELSD il 5 (35 i F ) 18 2840 A S
1.5 L/min ZERE R EE 80 °C It {E 4,

22 BEVMBRARNE

BT R R | B 75 S A R 2 T L T T R
A5 3 R PR, R P ) BT VR B 4y ) Oy 1.242
mg/mL F¥ B 29 R R L 0.846 mg/mL A% T 5 S5 % 1R 4] 28
BEHEEME . 1.940 mg/mL 148 16 PR BEWR . HUAS 0 BEL
B 1 mL, B FR— 10 mL 8, P BRI a4,
75 3] ] B JoT ViR B 124.2 pg/mL T S v A A 2
B R B U N 84.6 pg/mL A R MR E N
194.0 pg/mL BTG HE S
2.3 HikmREHE&E

B2 g GIAAR M ALAR R THEIE R, A 100 mL %
4% W 28 1 80 % HH B (LR 2210 4 mL, i 80% H
%% 100 mL, #55) BIA) B0 i 5 R )5 LA 80 “CoKk ¥ [l
Ui 1 h, S FRRFRE i, % 4% i 200 1) 80 %
FE A AL 401 4 A 5 o 5 AR, B 50 mL &% T, ki
80% ML 5, 56745 10 mL B P, 3T L) 80% W i sE
7P AL B (0.22 pm) 84, BRZEIE , BIFES,
24 MRAMBRHE &

BCYIH 250 2000 R S 2 M A 45 1 g, #52.37 30
5 A 2 U KT 24 T R R B X B2 R
2.5 HPLCIEQEEHIEL RO
251 KEEEREE  BOYIRMI AL (S15) 40k iE & , 3%
“2.37 50T i A AR AR, R 2.1 T g S
S HEREIN A 6 IR il G 25, DL 32 Sy
Z Mg T AT 25 S W AR X R B4 B[R] A9 RSD
0.06% ~0.23% (n="6) FHXT I T AL RSD 4 0.97% ~
3.09% (n="6) , RUULTHE R L RIT
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2.5.2 HEMRLE BRI AL(S15) 4k ik
i, JEFRIL6 1y, #6237 5 N i AT £ 6 sl i
W, PR 2.1 R S SRR e S s, 4
B, D325 Wy 2 B | THARLA5 2% A AR X O B2 B[]
() RSD 7 0.08% ~0.09% (n="6) AH X i ALK RSD Hy
1.05% ~2.54% (n=6) , KM 7L FH R LT

2.5.3 R BCYIHAMM AL (S15) AHkE 4%
“2.37 T 5 kA R S U, A AR = TR R A 0.
2.4.8.12 .24 hi} 4% “2. 175 N @k A AR E L 10 5%
Ik . G5, L3256 2 BRI AT A5 H A I
XA B2 B 6] 4 RSD 47 0.02% ~0.07 % (n=6) FH X I T
T RSD 4 0.49% ~2.57% (n="6) , 7 W% MR i 5 T
TEZETT 24 h NIRR e Mk R AT«

2.5.4 RIS B SARPUEE TP B 15 HE S T %R i
FURE SRR , 23 FE 237 30T Jr il 45 i i v L, T
Fe 217 TN S A (LRI Py 323 nm) BERE 53
Br il s agE . o 15 HEFE 5 B9 HPLC Bl 5 A 2
e SCR TS AR B R S8 (2012 ) ) H , B i
SR NS B , & 2 SR IE G , 3E T 4 ig T
Fic A= BB TN SO, LA A B0 A ot B 2 R
RO L), LXK HFRSUENE R S B 6450 i i) (5%
FIEATAR U PEAY . 4528 76 15 HURE S BB iR 8o i
HhH R I 33 I . 5 A R R R R A, 154
R b €2, P8 8 4 R DL 7E 0.893~0.995 Z [A] (L 1) , %
A 15 HEAE S (4 Ak 27 1 2 LR A AR ]

1
3
11001
3 . 15
8001 | o
R | e e —— o
< 6001 — N et T
—A Tl A siz
— T sl
| e o e
4007 — T KR 1 =
) wm Y LY YO o
—’Hﬁ i A Attty . s POWTE W s
2001 —poT I e s
R T Y e— s
& Mot S A
—_ u\*‘k“_.,-) bl i U :2*
01 A B 2 sy 51
0 10 20 30 40 50 60
t/min

1 15#tEEmE B Mg EiE X RIE S EE R

2.5.5 IHBEMIFIAFMILE  BOYIAXT 2G5 s
TEXT A2 A R L 2.27 T TR %) Bt T U R 2.3 7
SR SRR (S1) , 20 B4 2.1 300 {6335 25 F BERE I
FE L ICSR OIS (WK 2) o 382t S5 1R A X BRI (s
BT HEXT, T8I 13505 R FTBRR | 15506 B4
S I R 2 BT A e S X B2 R A T L, AT
KI1~3.7.8.10.12 13(PJERFER) . 17~19,27~29.32,
33 FUEIH)E T 2414, 14 15 (B8 F B # A 1) .20~
23 .25 50 g T .
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F1 15 FMN IS L E I S RIS EIE R A

CYEASEAEEE S

eSS I FEihd S HE
sl 0.894 $9 0981
$2 0946 $10 0995
$3 0946 stl 0990
s4 0.993 s12 0988
s 0976 s13 0.893
$6 0984 sl4 0982
§7 0912 s15 0973
s8 0995

2.6 IEFRESEENE

2.6.1 EHJFEMIRIE 4 HIHC2.27 R IR A VAR
“2.37 TN AR SR (S15) K 7S I (80 % HI R ) , 44
“2.17 T A R SRR E e SR (WL 3) . 4
RN, ISR B8 5w A AT R
IF ] 43511k 25.948 . 27.465 . 54.664 min , 5 AHAR 2504 1)
A1 E T 2.0, BE R B KT 80 000, H.25 I 7
XPE TG T4, B2 R & JE i R AT

2.6.2 ZRMEX R KRR S H IR 2.2
TIRA X R 0.8.1.0,1.5.2.5.5 mL F 5 mL &/l
W, FH 80 % M A B R 20 B, SR I 462,17 T T (i 2%
PEFEINSE iSRG AL . DARE S EREE (o) ol AR b, BiT
B N 6 258 S 0 ) A T A TR AR () S AR B L
B FF LA T R RUE (1gy ) MR bR2e bR i £k , -
WEATERPEMI, G558, 3FIEAR LA FE4S A AR S Rl N
PRI R (45 0.999 0~0.999 5) . HL“2.2" 1 F
TR AW B ST L, DL 80 % HH B R s R 0E A T 8 R B, LA
fEMEEE 101,31 3 AR i BR ARSI R . 255 3% 2,

2.6.3 KRR  BU2.27 T R IR R R, 1
“2.17 I T A A SRR 6 YK, T SR TR, A5,
BRI BRIR | 6 3% S B T 4 25 BT L B EE R g i ALY RSD
AR 2.02% .2.15% . 1.09% (n=6) , 72 {28 (1 ks 2%
Rt

2.6.4 FUEERAE  HC2.37m N U IR (S15), T
EW T AE 0.2.4.8.12.24 hib}, #%“2.17 30 (43
SR HEREIE T SR TR . S5, BTARIR | B 88 5 B
B PR LB RS Y 04 TR RSD 43l Sk 2.37%
0.60% .0.49% (n="6) , RIMLXSIFRAEZIE T 24 h N
FeEtE RAT

2.6.5 VLS HUE AR (S15)6 4y, B 2
2.00 g, 73 54 “2.37 N Jy i il 45 i VA L SRS
“2.17 T SRR 2 e ST R, R F AR
POTE S a, 455, AR B8 S W A AT R
L 19 5 #4031 24 0.093 6,0.361 9,0.915 9 mg/g, RSD
S8R 1.62% .2.99% . 1.56% (n=6) , ¢ W1i% J7 e &
SYERLT.

2.6.6  INAERIBCREE R % AR I B0 5 B 0 FE G
(S15)6 5y, B2 1.00 g, 43l ¥ O AR A & 1 LW L
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1 3 u/f‘, ny
250 1 2001 12 | ELSD Al #%
i !
300 1000
250 5004
5 200 _
é 150 2 6001 2 DAD Rl 22 (/=323 nm)
3
100 ‘2’ 151617 . 4001 :
1
50 MJ T ”J‘/ B % L g 2001
L 56 WM\L“& 199921 22 2%,
0 J‘ pP NA.JAA/ML\_A/‘__J 27329304 LB DAD K (=250 nm)
: . . . o4
0 20 . 40 60 0 2 10 60
min
f/min
(i E1 sy
AMERSHEW(ST) A IR
32
6001 1 800
5004 1600
1400
400 18
12007
= 3001 210001
- 200 g 8007 _| 3 ELSD Kl %2
600 1
001 1004 T DAD%??:)I'J?#(AZSZS nm)
2
27 28 33
o1 IJME\‘JE&M_&%_AJT&J S 2001 Jw .  DADK (=250 nm)
0 20 40 60 01, ; : ‘
t/min 0 20 40 60
B2 X IR 244 #/min
B AR
507 195 51 ELSD #:#%
180+
401 1651
an | 1501
2 %0 % 135
£ 201 f N - 1201
1051
J 1 21 22 2% <
o AN IR %0
oA 7}’}JL\‘ e JIVR AN A Al . 754
- ; ; G S o 604 DAD K3l %5 (=323 nm)
0 20 40 60 45
/min fg DAD Kl (A=250 nm)
C.HEHX B2 b Py —_—r
13 T T T T
5001 0 20 40 60
t/min
4004 CZ I (80% 1 B7)
3001 1 BTBRIR ;2 . B8 S T A A BT 5 3 B S T
) 3 - [ -
2 H3 BAMBRER SRAERMEARAY
2001
HPLC
1001 N R .
I F2 ZMXRREEMR KNRERER
01 U
' ‘ ' ' RUER,  wER RIR,
0 20 40 60 all =
t/min wr biE% pg  (pg/ml) (pg/mL)
DR X B v P EERR y=44.934 2x—93.9373 09992 19.87~1242 01242 0.03726
EESETEAET y=28.698 5x+49.751 0 09995 13.54~84.60 01795 0.05385
400 W y=00109r+0.9279 09990 31.04~1940 7.2310 2.169 00
300
2 200 TTINATEE A %o R T (F8 2.2 300 ikl 4 ) SR 4
£ “« ” N N N “« ” AN
100 2.37 TN J7 vk A A R AR, TR 2.1 T e A
0{. , [ [ PEHEREIIE ST TR B L RE I, 45 58 6
0 20 . 10 60 7, BTERIR B S o A T R A e
f/min

E.25 151 (80 % H )
B2 #id&m RBRAGH EEXBRARINEARTMN
HPLC &
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[E] 3% 4551 247 95.08 % , 100.96% .98.19% , RSD 4351 K
2.56% .2.93% .2.59% (n="6) , 3 B Jy % W0 1 06 B 4
I, RIS,
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F3 MERKERRGER(n=6)
L %ﬁ Eﬂ@ FA ﬂﬁ EERD IEE RSD/
/g H/mg  w/mg  H/mg WE/% ERE/D %
[Gp> 1 10002 00936 00946 01838 9535 9508 256
10095 0.0945 00946 01862 9693
10005 00937 00946 01850 9651
10007 00937 00946 01791  90.27
10011 00937 0.0946 01841 9556
10089 0.0945 00946 01852 9588
TERFEHEEHHET 10002 03620 03595 07270 10153 10096  2.93
10095 03653 03595 07412 104.56
10005 03621 03595 07166  98.61
10007 03622 03595 07106 9691
10011 03623 03595 07230 10033
10089 03651 03595 07384 103.84
G 10002 09161 09733 18906 10012 9819  2.59
10095 09246 09733 18857  98.75
10005 09164 09733 18248 9333
10007 09165 09733 18755  98.53
10011 09169 09733 18816  98.09
10089 09241 09733 19006  100.33

2.6.7 FERERIGE  HCI5HE S UTRM USSR, 43
SFE 237 WUT Jr vl A Bl s AR e 4R 2.1 TR
ISR IAENE , 1O I TR AR, IR IMRE T 3
RO &, B P TINE 3 UK, O I, 45
SR, 15 b 2 AR L AURE i BT SRR | B A S I
BT BB YA B9 7 28 453 00 2 0.050 1,0.402 6,
0.913 4 mg/g. B ZEAALUCY IHAR M AURE it Hh 8 R
()7 (0.891 2~0.940 0 mg/g) 5 A %k (0.868 5~
0.966 0 mg/g) FATA 22 5, A B~ Z &RV AR L
FURE & rP B 3R 75 12 (0.037 7~0.093 4 mg/g) B &8 = F
AT FFENL(0.024 5~0.047 1 mg/g) , H B Z &4k Y
DERI L SRR ity o = 28 S 0 2 2 W 190 2 122 (0,335 3~
0.424 2 mg/g) BE K T A J~ ZF¥ i (0.261 6~0.535 6
mg/g). LRI 4,

F4 BHYPFRMDHAAH3FIERRFH S =N ELER

(n=3,mg/g)

I'% GEnE e LOE7 1 S U i AR

A S1 0.044 7 0.500 5 0.905 7
S2 0.040 1 0.261 6 0.966 0
S3 0.047 1 0.5187 09163
S4 0.041 8 0.5356 0.902 4
S5 0.024 5 0.436 7 09135
S6 0.040 4 0.3743 0.868 5
S7 0.038 8 03594 09511

B S8 0.076 7 03353 0.908 1
S9 0.0377 0.363 1 0.9400
S10 0.046 8 0.3956 0.905 7
sil 0044 1 04226 08912
S12 0.084 6 03394 0.906 8
S13 0.046 4 04242 0.909 5
S14 0.043 8 04111 0.900 1
S15 0.093 4 0.3609 09154
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3 it
3.1 HMREBRAEREEEZGNHE
TERTSEER b, 5 H 542 1R S PR U [l i i %60

FEAARIGSCR B2 . 25 R R, SR P04 a] 3t 12 $

1B o B A T 2, HLAS R R BRRE B i

ABI SR FH AN BT 2 A TR S PR I AR5 T

BT 2R | A S P A T DA M R R i,

rh B R T R SR AN S L BOCR ) ELSD A6l 5 647

Do >4k AT DAD A6 I 25 %05 32 it 75 W 2R A T 190~400

nm 4K, & BRAE 250 nm KA T 3 S 8 A A

ZBEEF B9 OG I B , 76 323 nm i 1 Ak BT R R 1 1 ' E

T TOASIFE 20 S 4 250 . 323 nm WA K o Ak,

5250 nm P A A AR RS B UEA T ELER , 7E 323 nm K

A A g I R B 3 2 (IR ORISR

TEHEA T8 B 3 BRI I 4 R 323 nm.

3.2 HAMAIELEILS 3MIERB S S =S

T L AT AR A, AU & B H AT Y VR AR 7E

B R 258, AR RAGERE iR 24N Ky 154t

FESMIEA T 00T o A ST T 15 4 245 % h i AURE & i)

HPLC 52 B3, Ho 5 %) B8 S0 #1338 R A AR BLEE 24 K F

0.89, W] 15 LA i ¥ Ak 27 LA 2 A AR [R] . 7 154t

UM L AUFE it L 3 A FE AR AL A3 1 B ik F s SRR IR

g v R AE GRS 588 0.913 4 mg/g) B 5 v i 4

ZPHETT CE 88 0.402 6 mg/g) FITBRIR (44 & 5

0.050 1 mg/g) . Horr, BIEHER & it = T 23R Vs 1

ZER R & H40.037 3 me/g) . ABFFRZE R R, 24

I~ B S VAR AL R A S R A3

B R KA h BB R & A T AT KA

dl L AT G i B S B A AT A e S T B

G

25 b AW T TSI AR M AL HPLC $8 20 [ 3%

Ko 3FPFE AT A 40 19 HPLC 2 543 H7 J5 s , Jr 4 Jr v A

AIRE ARG, AT R 2 U AL A v ) e s

Fr P fil A A,

S ik
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