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[ Abstract | Objective; To establish quality control methods for standard decoction of Carthami Flos.
Method: Standard decoction of Carthami Flos was prepared, its dry extract rate, transfer rate of index
components and pH were calculated to evaluate the stability of the process. A quality control method containing
determination of hydroxysafflor yellow A and UPLC-UV fingerprint was established, the main common peaks in
fingerprint were identified to clarify the main chemical constituents in standard decoction of Carthami Flos. Result;
The concentration of hydroxysafflor yellow A in the standard decoction was 3.6 g+L~'. The similarities of
fingerprints of samples were >0.9. The dry extract rate of the standard decoction was 32. 6% , the transfer rate of
hydroxysafflor yellow A was 61.2% , pH was 4. 1. Conclusion: Methods for evaluating the quality of standard

decoction of Carthami Flos is presented, they can provide reference for the quality control of products which are
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stemmed from the water extract of Carthami Flos.
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flavonoids; dry extract rate; transfer rate
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Table 1 Physicochemical parameters of standard decoction of Carthami Flos

FILLLAE R AR A 05 %

FE i) it R/ % %/ % pH
R 7 B2

HH-1 e 140901 39 2.90 1.9 4.9 65.1 4.0
HH-2 ZH - 37 2.47 1.8 4.9 72.8 4.0
HH-3 e - 38 2.72 1.8 4.7 65.6 4.0
HH-4 B - 26 2.53 1.5 5.9 60.5 4.0
HH-5 SN ] - 31 3.52 1.9 6.2 55.0 4.0
HH-6 i - 31 3.11 1.8 5.7 56.5 4.0
HH-7 e - 29 2.86 1.6 5.6 57.1 4.0
HH-8 B - 31 2.21 1.6 5.1 72.2 4.0
HH-9 H il - 34 3.42 2.0 5.8 57.3 4.0
HH-10 s SAB301-1 34 2.90 1.8 5.2 61.3 5.0
HH-11 B e SAB301-2 27 3.21 1.7 6.4 53.4 4.0
HH-12 i SAB301-3 33 3.30 1.8 5.3 53.2 4.0
HH-13 s 1607007 30 3.31 1.9 6.3 57.3 4.0
HH-14 e 1606006 37 3.19 2.2 6.0 69. 4 4.0

2.3.2 JrkeeEgt Wb WO 2.3. 1 R
AN GE 6 W, T T AT A g s T BRI £ BRI TR
) RSD ¥ <3.0% ., WU S Wi & 0,2,4,6,
12,24 h J54 2. 3.1 50T 40400 , 1580 o A7 S A7 0
W TET FRURI R B B[] 9 RSD 4 < 3.0% . B[R] — it A
i, 4% 201.2 TR J7 Bl A6 Oy 4RO R, %
2.3. 0 TR SR 5, TE R RT A SR A g 0 T B N AR
BRI E] A RSD 1 <3.0%

2.3.3 fRBOUENERRESHT Sk w14

AR TR 1 pl, 4% 203,01 R &40 A2, 45 1
UL 1, SR 25 0 5 8 sr S AR L SN R G
(2012 hi ) B4 i A7 €8 03 06 DG e, 3 55 RE AL BE , DL 3R
2, R 10 TR R B =2% BT R0 R e
HO ¥ RmItHEE, D4 SREaGEHROR ARG
TR 2 B TR 10 > A U 1 A X £ B I (] 45 2
B, 3,

2.4 JiEHEIN

2.4.1  JREESF RS R B B IR (EST) BT

4
1
) 5 5 67 10
I o
4l A R S S B
ddil Joad ML Bl s : ﬁﬁ%
Jih LWUUWM Mg——»l—lﬁ.r&
u WEVW W W SNSE PINGY ) S S S
8 A st i DRSSV NORRY | SN N S
A WL 4 1 Lx,_M,. i Y NP ) _..LA
J T I — M tudl ] Loy & A-L-A___
il I WS LRt NS S
UL ELWW A A A J—gﬁp_;
UL IS | WS I USR] S S S
L L L SR W ¢ UV IRGRY | SR SO S
BONFIRM LR N A M__..J—.A_«
AL ' L DU TG | SR B

01234567 8 91011121314151617 181920212223 2425262728293031323334

t/min

Bl1 EiREFHFIE UPLC 540%

Fig. 1 UPLC fingerprint chromatograms of standard decoction of Carthami Flos
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Table 2 UPLC chromatograms similarity evaluation of standard decoction of Carthami Flos

i HH-1 HH-2 HH-3 HH4 HH-5 HH-6 HH-7 HH-8 HH-9 HH-10 HH-11 HH-12 HH-13 HH-14 X} &+ 20K i
HH-1 1.000 0.995 0.998 0.992 0.991 0.991 0.991 0.985 0.994 0.997 0.997 0.998 0.975 0.970 0.998
HH-2 0.995 1.000 0.996 0.989 0.989 0.992 0.991 0.988 0.995 0.993 0.994 0.994 0.962 0.957 0.995
HH-3 0.998 0.996 1.000 0.991 0.991 0.990 0.991 0.985 0.993 0.996 0.997 0.998 0.970 0.965 0.997
HH-4 0.992 0.989 0.991 1.000 0.986 0.987 0.983 0.987 0.986 0.990 0.990 0.991 0.979 0.977 0.995
HH-5 0.991 0.989 0.991 0.986 1.000 0.989 0.995 0.987 0.991 0.991 0.990 0.990 0.967 0.964 0.994
HH-6 0.991 0.992 0.990 0.987 0.989 1.000 0.989 0.991 0.994 0.994 0.992 0.990 0.969 0.964 0.995
HH-7 0.991 0.991 0.991 0.983 0.995 0.989 1.000 0.984 0.991 0.991 0.990 0.990 0.962 0.958 0.993
HH-8 0.985 0.988 0.985 0.987 0.987 0.991 0.984 1.000 0.990 0.983 0.983 0.981 0.961 0.957 0.989
HH-9 0.994 0.995 0.993 0.986 0.991 0.994 0.991 0.990 1.000 0.993 0.992 0.992 0.967 0.962 0.995
HH-10 0.997 0.993 0.996 0.990 0.991 0.994 0.991 0.983 0.993 1.000 0.999 0.998 0.975 0.970 0.998
HH-11 0.997 0.994 0.997 0.990 0.990 0.992 0.990 0.983 0.992 0.999 1.000 0.999 0.973 0.968 0.997
HH-12 0.998 0.994 0.998 0.991 0.990 0.990 0.990 0.981 0.992 0.998 0.999 1.000 0.973 0.969 0.997
HH-13 0.975 0.962 0.970 0.979 0.967 0.969 0.962 0.961 0.967 0.975 0.973 0.973 1.000 0.998 0.982
HH-14 0.970 0.957 0.965 0.977 0.964 0.964 0.958 0.957 0.962 0.970 0.968 0.969 0.998 1.000 0.978
Xt PEFE S0 &3S 0.998  0.995 0.997 0.995 0.994 0.995 0.993 0.989 0.995 0.998 0.997 0.997 0.982 0.978 1. 000
R3 AdEMAEFTHNEIELFTIRYEERSH
Table 3 Parameters of common peaks of standard decoction of Carthami Flos

No. t/min A X £ B s ] ty ) RSD/% G 1] A X U T AR W T R LA/ % W AR RSD/ %

1 3.781 0.39 0.6 75.7 0.14 3 9.0

2 5.988 0.61 0.3 96.9 0.18 4 8.6

3 9. 199 0.94 0.2 87.5 0.16 4 17.5

4(S) 9.779 1.00 0.2 531.7 1. 00 22 9.5

5 16.013 1. 64 0.2 134.3 0.25 5 27.9

6 19. 678 2.01 0.08 71.1 0.13 3 34.7

7 19. 882 2.03 0. 06 71.0 0.13 3 49.9

8 20.021 2.05 0.08 43.2 0.08 2 31.2

9 23.373 2.39 0. 06 46.7 0.09 2 12.2

10 27.938 2.86 0.02 49.4 0.09 2 30.9

AL R IE B T, B IR R EE 150 °C, B <
Ay TR 4 B /LS, TR 550 °C 3o 800 L-h ™' 40
BHE 1.0 kV, #E L K30 V, H 8 Bl m/z 50 ~
1200, 5E2 R -iMEIK (m/z 554. 261 5) 1E R S ik
1R S AL IE .
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MassLynx 4. 1 3% 1E | G 458 28 B 7 o (&1 ik
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W AH X 4 o R R AR B OR W, JF 45 &
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Table 4 Identification of common peaks in fingerprint of standard decoction of Carthami Flos
ARXT 53T
g FHR R . AT - ) - . N
No. Jmin ST i i W b/ Da m/z % J5 Al 22 MS/MS IR
/mDa
1 3.52 0.39 C, H,;NsO; 283.092  282.084 0 AL -0.3 150. 041 3, -H
[M-H]" 133.015 6,108.020 3
2 5.81 0.64 C,;H;,0 612. 169 611.161 7 safflomin A -0.1 611.1617 -H
[M-H]"™
3 8.66 0.95 C,;H,,0, 372. 142 417.139 2 LT/ -1.0 417.140 2, +HCOO, +Cl
[M+HCOO] "~ 407.111 4,209. 081 9
4912 100 C,H,0,  612.169  611.1624 KL OT A 0.7 491.119°5, -H
[M-H]" 403.103 5,473.108 4
5 15.63 1.71 C,H;,0,, 626. 148 625.140 7 6-¥p Il A EK3,6- -0.3 447.093 3, -H
[M-H]" O BT /695 285.040 5,463. 088 2
INZE3R-6,7-—-0-H %
B
6 19.33 2.11 C,H;,045 594. 159 593.1513 1125y -3-0-2% 7 Ml 0.1 285.0394 -H
[M-H]"
7 19.66 2.16 CuHy, 0, 1044.275 1 043.269 9 BN ARB 2.5 1 025.256 8, -H
[M-H]" 449.108 9,923.225 1
8 19.75 2.16 C,H;, 0 624. 169 623.161 9 5 R 2 £-3-0-8-D- 0.1 623. 161 8, -H
[M-H]" SRR 315. 051 0,300. 027 6
R 3 itig
AR SRS L AR A5 1 V0 50 1) S5 A 45 o) 32 B AR R AE 3
b b O B LT T AR X R 2
o s T T T o T s T 0 T as BT 5, Xof 24 08 25 8 KT i B ) b, S 36 TR 25 6 2R AT
5 TR, A5 (b [ 25 ) 2015 4R Ji 4% TR E 5 @45
Y 700 ) A 1 6 ae R AT 58 42 <1 58 — B bn AL 1R
PN b o 32 590 B4 3R 45 o SR Ak 2 35 S0 PR 3 A
0 5 10 s 20 25 b S E A A iR B E T 8 AR
. FEAT W X IO B A 2 B, DR AR A A AR A
A AR bR G 2146 b v R Y Ak o g R RN A R
P
0 5 10 15 20 25 KT LLAER 7 70 v 16 bn o3 B9 B T 2%
t/min

A HPLC;B. IE# T8 C. s THEC

B2 OEMREZFN HPLC RREBRBEFR

Fig. 2 HPLC and TIC of standard decoction of Carthami Flos by
UPLC-Q-TOF/MS
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Fig. 3 Chemical structures of identified compounds in fingerprint of standard decoction of Carthami Flos
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