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WE:Be A ReaE a4 P 6 A w4 a8 R 20kA8 &% $ I E(UPLC - MS/MS) ik FTik &5tk &ikit A
Waters BEH C,;4£(100 mm X 2. 1 mm, 1.7 pm) , & Zh 484 T - 0. 1% F B (B 2BL) , Ak 4 0.3 mL/ min, 238 % 40 C, 3t
HE A 2 uls Rkt 0t 5B TR (ESD, R & TARXF A RE, § B enl X (MRM), 248 200 84, & FREBLA 150 C,
LmFWEL 3OV, FEFRVREA TO0L/ h, FEFRARALA 350 CHER TR 2AAR SHRIEE LEFRET BT,
EEFERAFETHRTRESFE0.52~50.62 pg/ mL(R*=0.999 3) 0. 82~ 80. 34 pg/ mL(R*=0. 999 2) 0. 31 ~30. 06 pg / mL
(R*=10.9996).0.62~60.23 pg/ mL(R*=0.999 8).0. 34 ~33. 65 pg/ mL(R* =0.999 5)%= 1.05 ~ 102. 38 pg/ mL(R*=0.999 6) ¢ B
W5 mARE L AR BRI MRS A 4 0.155,0.247,0.092,0. 185,0. 103, 0. 315 pg/ kg, T 2 R4 % 4 0.518,0.823,0. 308,
0.617,0.344,1.050 pg/ kg; 45 5 B A8 2 M & L XIS 25 R 69 RSD 35 F 5.0%; F 34 Ae @ 0 5 5 31 4 96. 85%, 100. 08% ,
97.69%,95. 84%,98. 83%,101. 68%,RSD 5 %14 2. 20%,0. 74%,0. 75%,0. 79%, 1. 50%,0. 95%(n = 6) ; #5u&-F ¥ LI + 30% Z 1],
G0 RN RBUES E B, T A B 24 i 6 R B AR ER TR A

KR L )2ANR S A S AURAR G B IR K 22N R

Simultaneous Determination of Six Components in Danggui Buxue Decoction by UPLC - MS/MS
HU Yanli,TAN Liying ,LU Qiutao,LAl Yanfen
(The First Affiliated Hospital of Guangzhou University of Traditional Chinese Medicine ,Guangzhou,Guangdong ,China 510400)

Abstract: Objective To establish an ultra — high performance liquid chromatography — tandem mass spectrometry (UPLC — MS/ MS)
method for the simultaneous determination of six components in Danggui Buxue Decoction. Methods The chromatographic
conditions were as follows: the chromatographic column was Waters BEH C, column (100 mm X 2.1 mm, 1.7 wm),the mobile
phase was acetonitrile — 0. 1% formic acid aqueous solution (gradient elution) , the flow rate was 0.3 mL/ min, the column
temperature was 40 °C,and the injection volume was 2 pL.The mass spectrometry conditions were as follows:the multiple — reaction
monitoring (MRM) mode was adopted with electrospray ionization (ESI, positive and negative ions polarity model) ,the collision gas
was argon,the ion source temperature was 150 °C,the capillary voltage was 3.0 kV,the flow rate of dissolvent gas was 700 L/h,
and the dissolvent gas temperature was 350 °C. Results The linear ranges of ferulic acid,ligustilide,formononetin,calycosin 7 -0 - —
D — glucopyranoside, calycosin and astragaloside IV were 0.52 - 50.62 pg/mL (R*=0.999 3),0.82-80.34 wg/mL (R*=0.999 2),
0.31 = 30.06 pg/ mL (R*=0.999 6),0.62 - 60.23 pg/ mL (R*=0.999 8),0.34 - 33.65 pg/ mL (R*=0.999 5) and 1.05 -
102.38 pg/ mL (R*=0.999 6),respectively. The limits of detection (LOD) of the six components were 0.155,0.247,0.092,0. 185,
0.103,0. 315 g/ kg, respectively. The limits of quantitation (LOQ) of the six components were 0.518,0.823,0.308,0.617,0. 344,
1. 050 pg/ kg, respectively. The RSDs of precision,stability and repeatability tests were all lower than 5.0%. The average recoveries of
six components were 96.85%, 100. 08%, 97. 69%, 95. 84%, 98. 83% and 101.68% with RSDs of 2.20%,0.74%,0.75%,0.79%,
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1.50% and 0.95% (n = 6) , respectively. The content of six components in the samples was within + 30% of the mean value.

Conclusion This method is simple, sensitive and specific, which can provide a reference for improving the quality standard of

Danggui Buxue Decoction.

Key words:Danggui Buxue Decoction; UPLC — MS/ MS;content determination; quality control

LA, B 0 Hp B 2 7 b S R 0 Y 3%
TR, v 25 3 25 0 Jre B S s AR AL, 0 HEFE 2021 4
T2 25O 124 B 6 Ak, o 34l
R M2 J7 sl A Ty W v 24 52 07 il 30wl DL, 2 2 il
& W BT 25 250 R IO o B R XS 28 4
MR I B9 22 45 T 7R I R BC A1 L 25 38 LI R £ i
Guit W4 2 AR A T T - P R A o A G A
R ARG RS2 SRS - 7], B T IR
M L7 H S U R R 2R T BT AR R R AS PN
WAL B 58 5 o5 T A 28 BT B 38 S B A o pE P T
i )R R ASORORE 6 % ER B TS (UPLC - MS/ MS) ik,
SRy v L AR R R I HRGE AT
1 UE5KHE
1.1 {8

ACQUITY H - Class 1 i /=5 250 A 2 35 1, Xevo
TQD & = 5 PUMAT B3, & FTN 4 H shifiFE 4% .QSM
VU T ) & B (3E [E Waters 243 A ) 3 KQ — 500DB 7l
PRI IE VA (R LT 8 A A A BR A 7] ) s ML204T 74 Hy
F R (Hiy+ Mettler Toledo A H) A5 EE A 0. 1 mg) ;100 L,
200 L. 1 mL AT =CRS WA (725 Eppendorf A 7)) .

1.2 X%

B 29 B2 X IR (HtE 5 O 110773 - 201915, & &
99. 4%) , T 55 57 A A 2 M 0 R (65 111920 -
201503, %1t 98. 3%) , B & HI X HE (FiE5 4 110781 -
201717, 5 196. 9%) , 0 F v 8 5l 2 ik e iR e 5
i A PN TR G HE A CRAR =2 e 28 7 A5 O Must -
17041012, % & 99. 50%) 5 54k 46 & X BE 5 (4L 5 0
DST190501 — 011, % 12 98. 9%) , T &5 S 7 Fili %o A 5 (41t
5 A DST200915 — 012, 5 98. 0%) , ¥ [ AR R B K
Z= 2y BH A B Al 5 SN P SR FH 20 35 8 23
afi , H AN R a3 b e, K AR 4tk B EE 25 B LS
5510 191201 (5 ) , 200301 CH ) , 200501
(BEVE ), JIH 250 B9 HL 55 5 7= i 43 ) >4 200201 CH Y
< IRE >),200601(P4)I]),D200802( =7 ) , i 73 Bil 4
% e B2 SCRE R AT 245 I 4 e e BHE Y 24 05 Angelica
sinensis(Oliv. )Diels &Ef#*ﬁ%%ﬁﬁﬁflstmgalus mem-
branaceus (Fisch. ) Bge. var. mongholicus (Bge. ) Hsiao.
AR 2 21 23 4 07 45 O bR (R 1) .

2 HEEHER
2.1 REEH
{038 2 - (0 3% HE 8 Waters BEH C g £ (100 mm x

72

x1 HERREAMHSLS

Tab.1 Batch numbers of samples and medicinal materials

Laikminm  FE 43 L)aihi KK %3
210701 191201 200201 210706 200301 D200802
210702 191201 200601 210707 200501 200201
210703 191201 D200802 | 210708 200501 200601
210704 200301 200201 210709 200501 D200802
210705 200301 200601

2. 1mm, 1.7 pm) ; WA 2 (A) - 0. 1% H R K%
W (B) , B REVERR (0 ~ 10 min i 28%A—38%A, 10 ~ 13 min
i 38%A—60%A , 13 ~ 14 min B} 60%A—28%A , 14 ~
16 min I 28%A ) ;i34 4 0. 3 mL / min; A 15 4 40 °C; F
FEIE R 2 wlo

JEE A5+ HL S 25 B VR (EST) 5 25 I o7 e i 455 X
(MRM ) RAE 5 1E 0 25 TS W I 8 (A BT 2 1 o 1 25
T SR AE ; il 1 SO R B IR 150 °C; B4
BHLE 3.0 kV; 2 A 700 L/ by 2295800 <R E
350 C.6 Fl o B RAESEILFR 2,

K2 BRSMRERESH

Tab.2 Mass spectrum parameters of each component

Fldy 5+l FEFml)  BLSE(V)  EBEE(V)
LERFRAHBY 4410 853 2001 30 25
LEREE 2%5.1 0.2 1.1 30 30
G 193.1 1342 1751 30 2
itk 29.1 25420 197.1 30 25
FRFH 807.4 613 5874 30 2
FANE 191.3 145.1 1611 40 30

Note: " refers to the quantitative ion.
2.2 BREHE

B PRI ER R | EEAS YR L eS AR AE FR B S B A
BEAF B 85 5 05 RN B P A O B A R R
FE 0 FR S SR v R 4301 A 50. 62, 80. 34, 30. 06,
60. 23,33. 65,102. 38 g/ mL AR R A T B
ISZG5 R FE D 8 o, BT ECZG B RE i 40 o RS BEFRE , N 8 £ i
K (#7400 mL) , & 2 30 min, BI3& 40 min, 23 3E | E
252 200 mL, ¥ RARAE  AE R SEHERE s B L o K 2R
FE L CE 10 mLAS SO, I BRSO E A RS L &
0. 22 pm FEFLUEBEUE T, HUER U, ROASH O v T o F2%
KM AR T3 B T2, 43 50 il 28 AN B 24 )5 A e
P B — B AR i, ¥ R DR A T FH sl 42 (et 5 AR o) 5
D7 1A 2 o B A X R T



202345 H 20 H 55 32 %455 10 4]
Vol. 32,No. 10, May 20,2023

¥ %

China Pharmaceuticals

< AT ST AST -

Inspection and Test

5 § 1.8 4 1
4 1.5
3 1.2 4 .
0.9 o

2 1

{ ¢ 0.6
1 3 . JL 0.3 . #
0 L _ . 04 E:

10 12 0 2 4 o6 8
A B

. 28 FHWA HHEF 2. IR
A. AT BRI
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E1

C
3. ARFHE 4 S E 5 HEFH 6. EANE
B. BHX ik C. BB )30 T B SIS R
BEFRE

BIFIRE (x 109) B IREE (% 10%)
1.8 H
1.2 7 i . 1.5
0.9 4 1| 1.2
0.64 0.9
1 . 0.6
0'3.‘ 2 &
1 0.3
0 JLL i N I I
T T T ¢/mn ——— ——r——1// min
0O 2 4 6 8 10 12 0o 2 4 8 10 12

6
D

D. #3569 AT IR S R

1. Calycosin 7 — O =B — D — glucopyranoside 2. Ferulic acid 3. Calycosin 4. Formononetin 5. Astragaloside IV 6. Ligustilide

A. Mixed reference solution B. Test solution C. Negative reference solution lacking Angelicae Radix D. Negative reference solution lacking

Astragali Radix

Fig.1 Total ion chromatograms

2.3 HEFEEE

A G E PERES S % JE PR . 43 M 2. 200 45
VU, 2 2. 1 30 T 0 A A R AR, 5 SR A v T
i rh 78 550 R U €2 1 A [ O 7 BT ) A s B AH
Jof (iU B AR B A LA T AR T 3 000, 43
BEHRT 1.5, 405 B, B IIHEXT I T4k, %
BB R E M R PRI 1

LM R B R 2. 20 R IR A T B S A TR
I A, I A R R A5 R IR AR RV W A
2 wL, $22. 1300 NI AR I e i S i A,
DA 0 0 o A B (X, g / mL) RS AR, LI T AR
(V) Ry 9\ A b (E A7 26 [l )5 0] 05 7 72 5 4R 1 v
W3,

R3 BMXRERER

Tab.3 Results of the linear relation test
e B2 754 R ZBEA(pg/ml)
48 Y, =15.696X,-5.0737 0.9993  0.52~50.62
SANE Y,=84.043X,+29.713  0.9992  0.82~80.34
EtwiE Y,=1316.1X,-80.015 0.9996  0.31~30.06
LEFFHBMAAMEF Y, =333.20,-38.294  0.9998  0.62~60.23
LEREW Y, =212.16X,+20.302  0.9995  0.34~33.65
HRFHF Y, =183.79X,+23.854 0.9996  1.05~102.38

o i) R 5 5 5 PR 4% - 43 G B B 2. 2 00 R IR A
X R b S A i, A LA RS, I 4% 2. 1 30T il g A5 1
FEM 2, LAAE B EE (S 7/ N) 23 308 32 1 F1 10 145 17
3 T R PR AV SR ARG N B R i PR, &5 SR BT AR R L A
TR TEARAE R B8 5 R R A AT B AR S R A
B ARG IR 23 9914 0. 155, 0. 247,0. 092, 0. 185,
0.103, 0.315 pg/ kg, & = B2 5 %1 4 0.518, 0. 823,
0.308,0.617,0. 344,1. 050 g / kg

K BRI « ] — YR A A A RO R #4021 T0F
PRI SRR SRR I A 6 YK, T Si 08 T o 235 SR BT 2R
BARNER UL R BT R AT R

B | B B 0 1 AR A RSD 43 5 M 2.32%, 3. 87%,
2.68%,3.52%,1.43%,3.05%(n = 6) , T WL gk 55 i
RAf

FeoE P B2, 200 M S L =R T
ATF0,1,2,4,8,12,16,24 h B 2. 1350 F K0 451
BRI AE 0 Sre 06 i AH o 235 R B B R  BEAR NR  TEARAE
B S A A P | A S A B PP e g
TR RSD 4354 4. 01%,3. 52%,2. 78%,3. 35%,2. 69%,
4.15%(n = 8) , RN LI = 0 T ACE 24 h WA

AV B 2. 201 F RS | mg W FRAE
B 10 mL AR, 360y, 45 2. 2300 F 7 ik il 45
VW, 48 2. 1 50 R e A AR AR I o i SR T A, IR
L SRR A R BT AR (A N PEARAE R LB
S VR A A A B AR S AN A 0 A
0.7052,11.3255,1.7221,1. 538 2,1. 2404,2. 128 6 pg/ g,
RSD 53 5} 2.51%, 1.68%, 1.27%, 2.38%, 2.97%,
3.18%(n=6) , KW IEELEERL .

JIAE R « B 0 3 1 R VA o, 2 6 103, 43001
A BTER R LA N TR TS AR A 2R | B S R A A b
H T 8 S T R O R A L, PR 2. 2T R
T % il A& AR S A R, A 2. 1 TR R A% R A
FE IO SR TR, TR RE [ iR 2 SR LR 4,

2.4 HREENE

B4 IR S0 o, % 2. 2 300 F 5 vk i A AR A R
W, P4 2. 1 0 R R AR AR I E AT 3R, I R
TR, JETH R o i A R LR 5
3 iTtig
3.1 AIRE=E

2018 4F, R P E RN T (ARG i 7
HRCGE—H0)), 2L 100 B, AN K5 518 %07 R
TCRIMAEHERAE) , B ARSI PR 2542 5: 1(m / m)
W7, s AN IR 4 7 R i g
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Fz4 MEDNKRELER(n=6)

Tab.4 Results of the recovery test (n =6)

B&AE  MmAT  WNEE KR X RSD

x5 HRBENELER(ng/gn=3)
Tab.5 Results of the content determination of six components in

the samples (pg/g,n=3)

®E5 FHR RAAE Efwki ARFEWMAIEF LRREM FATH

ko
(ng) (ng) (pe) (%) (%) (%)
8 0.3526  0.355  0.6923  95.69
0.3526  0.355  0.6875  94.34
0.3526  0.355  0.6901  95.07
96.85 2.20
0.3526  0.355  0.6989  97.55
0.3526  0.355  0.7035  98.85
0.3526  0.355  0.7061  99.58
FANE 5.6628  5.60  11.3452  101.47
56628 560 11.2236  99.30
56628 560 11.2658  100.05
100.08  0.74
56628 5.60  11.2478  99.73
56628 5.60  11.2698  100.12
5.6628  5.60  11.2523  99.81
HhkE 0. 861 0.852  1.7006  98.54
0.861 0.852  1.6898  97.28
0. 861 0.852 L6915  97.48
97.69  0.75
0.861 0.852 16837  96.36
0. 861 0.852 16987  98.32
0. 861 0.852 16958  97.98
LERHE 0.7691  0.774  1.5125  96.05
BELias 0.7691  0.774  1.5096  95.67
0.7691  0.774  1.5124  96.03
95.84  0.79
0.7691  0.774  1.5008  94.53
0.7691  0.774 L5116  95.93
0.7691  0.774  1.5187  96.85
LERH® 0.6202  0.606  1.2025  96.09
0.6202  0.606  1.2212  99.17
0.6202  0.606  1.2158  98.28
98.83  1.50
0.6202  0.606  1.2269  100.12
0.6202  0.606  1.2243  99.69
0.6202  0.606  1.2238  99.60
HEFHF 1.0643  1.050  2.1236  100.89
10643 1050 2.1489  103.30
10643 1050 2.1228  100.81
101.68  0.95
10643 1050 2.1257 101.09
10643 1050 2.1329 101.77
10643  1.050  2.1376  102.22

210701 0.7052 11.3255 L7221 1.5382 12404 2.1286
210702 0.6835 10.6859  1.7068 1.5206 12231 2.1006
210703 0.7128 11.0368  1.7325 1.5639 13516 21538
210704 0.6536  9.6875 1.5862 1.3587 L0657  1.9765
210705 0.7208 13.0682  1.7634 1.6629 L4216 2.3862
210706 0.7133 115536 1.7365 1.6107 1.4028  2.3761
210707 0.6784 10.6835  1.6562 1.5821 13867 2.3525
210708 0.7331 11.4257 1.6328 1.5934 13892 2.3468
210709 0.7067 113221  1.6653 1.6205 14253 2.4337

HIH TR GEBE), EOFE #BEE M, K SRR e,
Lt MR, 2B RT IR LR MR IR 51, H 2R i
20, AN B KT R, B A T0 . i Tl AU
TR T H RO B M RS R S R T U B
A 225 BB AR D5 i SR A S X T A 2 I A
P HAT E R Y T R R A LR (e R
JHTAER 1 e BT RE A i SR A AR N

4

A A R T U s AR R B R
BRI B S AT R A A Y, ILANE A A LR Fl 2
WEE A3, 36 86 B 43 Y8 BAT 115 B e Ho g AP
m%ﬂg,ﬁgﬁﬁ[m—lﬂo

H A 32 28 2 M iy v 5 — sl =y
M5 FEBCRE A2 oy R e R ot 8 - 200 K
UL Z2 b Bl 4 [R) s 0 2 7 3 P 4RGE , Bl R g
FZE N KR, A% G W VORE €8 3% AE 7K B 43 5 U7 TR AR
IME, TR K, B H T 7R 55 AR v i AR v W
WAL, 0 s st A A i R ARG A A i 4 [ st )
A B BB SR FH VRS IBE FH v WA 8 i B 0B 5T 3 T R
TR MRM 4534507 28, 6T HARfb & P01 7 8 T A e =
3P EEEETR AR 2 T LR .
3.2 IEPRELTIERE

BRI R P | SRR A PN TR 2 X U 2 1 R P 2 0 1) B
PR ST, BT AR R ELA 4 9K ML/, Be i Jeg A 5 G 19 1
PR N e T I R = s N I P - N ¥
S T A 0 LB AR S A B T R S A M
F Y T S A A W, R T s o A O
FEPs oL R A UCE S kol AR Ak A, B R
B i 4 A B N B A S I [ B LA T PR A A
0 o) i A SF L 20 AR A 0 U B R A
9 PUEEE PURAL YO I LA B 25 BEAVEH , HAE
Y5 24550 137 1) 25 BEAE 3 DIM G o TR 25 %
FEAE O Z2 0 05 Z2/E AL 0 2555 2R B0, DR 0[] sl
FE YU R 7 v Z2 B oy TR T LR A T T
A4 TR
3.3 RIS

20 53 B4 W0 v SR A R e M 1R 47 0 5 - PR
5 R 25 S I Sl AR B B S o A PR (CHE BRI 20 ) 57K A8
(0. 1% HRRE AN 0. 1% LR IR IO 1T %88, KB
0. 1% LIRS — WIE (5 ) 78 1E B R UR 4R
T FTER R AR AR 2R A S R R 2R B (R
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ZNE) - 0. 1% B RR/K T, 25 %M L7+ 6 4 B4Ry
k] A, O — 0. 1% W R KU T D st
V) A et , L o7 (2658 v, 3 DA I A O s A o £ 3 A 43 )
Z 521 Agilent SB C o #1:(100 mm X 2.1 mm, 1.7 pm) ,
Waters BEH C; #£ (100 mm X 2.1 mm, 1.7 pm) Fl
Shimadzu Shim - pack GIST C;3 AQ HP # (100 mm X
2.1 mm,3 pm), G554 Lo 5 73 85 R AT, mT LAE
WA T o, R BIZ O Tk B P R AE R AR i 6 4
B4 B RTAA B 76 1 (B 50 B 7R i B 40
LR R O R S A R IR R, PP A T 4
i, 3 R A T R SR 2 B, SRR N
B R M s R R e R L 0 — MERE
PR, ] BRIEIN S 25 5 i R 1
3.4 ZERHW

AWFFELE R BN, 9 HERE b 6 Bl oy (1) 7 1 % 5
0 F A Gl AR & i 44 5 vh 25 52 07 500 40 o 56 v 1)
HI i R SR (FIE SR B LA )R i B{H + 30% Z (8]
RS 6 v BT 0 i 389 8 S 56 2 /NBORE L LT il 4
BE LR D BRI 24 B 00 7= b KA B w2 R
fit A BEAILE 5 i 25, Y00 5 (AN G 4 T sz e 2 245 4 119 I
AR E X T ML 5 (T 2 B A F T M e X
X LR AR T A R A G T R R
KT HOR ISR N S # TR, 45 R R R
FHASTR] 7 i 1 Y U 20 75 il 25 B, S U3 %R i iz v 6
BA B F ELA — 0 25 5, DRI R o v B 2 pE 2Y
PR HLAE S, HEAT Z 4k 22 7 Hb 25 64 A ICEE DT £
TEFEAS B ARRAE , [R] I 1 45 5 i R 252045 3R, P e
28 7 H 2 T, DT PR UE 22 U3 b 137 f) I et v 4, A o]
R — L RS %
3.5 NG

e AR B4 T I RIS T, — B A
AR 75 JE A D sl R ) A S e LR i ]
FRUR S5 HEAT IR AW ST P BT UPLC - MS/ MS 75 #
PRI, & Jm M Pk R PR IR A5 5 BK
ARG HTHR 8 AR 5k BT R, A
JEP e i, IE B OHERE S & o S AT S P A &
M 7 e U B0 R S L SR L 28 B T R G 3R
(I R B T A B (2 — TR — FEMERE AL - ]
A — 5277 IR B AR R VA A A T R SR ()
RRAE B ) I 285 4 I o6 LR A 4 il A0 ]
AT P L 5 %) ] 4 ARG e 1, (E E R 2 U AR I
) R o SR LA S A R — T
RATHFE] (Q — TOF) 555 B (Q — Trap) BT M 24 PR 5L
BSAIFST , DT A B e e B8 T 224 U R a7 174 55 s o B
S 1 55 4 S SRR 5 T % SR AR

52 Uk

(1] & %.,% &. %034 752 ERARERBREY
KAakwarl]. b5 wiAE,2017,6(1):17 - 22.

[2] Z45%, 2 &3 %,5% . ATX#TZEFRNESH

ko SR B BT R R AT )] P HE,2021,19(3):
522 - 527.

[3]1 3 #, id . AT MAHL P K24k i7 857 120 B IE
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