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Quality Evaluation of Standard Decoction of Angelicae Sinensis Radix

TONG Jia-yul'z'3 , CHAO Jung3 , DAI Yun-tao’™, FAN Zi-quan4 , WANG Dan-dan®, LI Qi5 , QIN Xue-mei'”
(1. Modern Research Center for Traditional Chinese Medicine (TCM) , Shanxi University, Taiyuan 030006, China;
2. College of Chemisriry& Chemical Engineering, Shanxi University, Taiyuan 030006, China;

3. Institute of Chinese Materia Medica, China Academy of Chinese Medical Sciences, Beijing 100700, China;
4. Waters Technologies ( Shanghai) Co. Lid. , Shanghai 201206, China;

5. Shanghai TCM Co. Lid. , Shanghai 200002, China)

[ Abstract ] Objective; To establish quality control methods for standard decoction of Angelicae Sinensis
Radix. Method: Standard decoction of Angelicae Sinensis Radix was prepared, a quality control method
containing UPLC fingerprint and determination of ferulic acid was established, the main common peaks in its
fingerprint were identified to clarify the main chemical constituents in standard decoction of Angelicae Sinensis
Radix and evaluate the stability of the process by calculating parameters, such as dry extract rate, transfer rate of
index component. Result; The concentration of ferulic acid in standard decoction of Angelicae Sinensis Radix was
0.077% . The similarities of fingerprints of standard decoction of Angelicae Sinensis Radix were >0.9. There were

11 major common peaks in the fingerprint of standard decoction of Angelicae Sinensis Radix, including organic
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acids, volatile oils and nucleosides. The dry extract rate was 51% , the transfer rate of ferulic acid was 78.5% .

Conclusion; Methods for evaluating the quality of standard decoction of Angelicae Sinensis Radix is presented, it

can provide reference for the quality control of products which are stemmed from the water extract of Angelicae

Sinensis Radix.
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extract rate; transfer rate
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Table 1 Physicochemical parameters of standard decoction of Angelicae Sinensis Radix %

o 2 2 J5 3 KX
G I & el e Hh 75 5 BB %
WA 7R =

DG-1 db 5t e SB6211 ¥R 50 0.088 0.073 0. 145 83.0
DG-2 JbatfEsm SB6211 iy 50 0.089 0.070 0. 140 78.7
DG-3 db ot A SAA101 %A 51 0. 092 0.080 0.158 87.0
DG4 YLV K55 4 1606004 W 50 0. 080 0.075 0. 151 93.8
DG-5 YLV R 55 4 1606007 s 47 0.110 0.079 0. 168 71.8
DG-6 VLV K55 5 1606006 Sk R 43 0. 090 0. 064 0. 147 71.1
DG-7 E ik 2 bt 1406001 b 59 0.079 0.078 0.132 98.7
DG-8 B3k 2t 1406001 biay 57 0.107 0. 085 0. 149 79.4
DG-9 R ILN E6060205 2 50 0.124 0.077 0. 154 62.1
DG-10 JRIR LM E6040102 R 54 0.107 0.071 0.131 66. 4
DG-11 BRI I E6040501 ol A 49 0.082 0. 062 0. 127 75.6
DG-12 JRIR LM E6030201 BA 53 0. 096 0.078 0. 146 81.3
DG-13 PRI LN E6060402 Sk A 53 0.093 0. 064 0. 120 68. 8
DG-14 B ik rh2h 1403001 i 48 0. 066 0. 065 0. 137 98.5
DG-15 AR R 24 1506583111 R 51 0.217 0.135 0.263 62.2
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Fig. 1 UPLC fingerprint chromatograms of standard decoction of

Angelicae Sinensis Radix
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Table 2 UPLC chromatograms similarity evaluation of standard decoction of Angelicae Sinensis Radix
FE DG-1 DG-2 DG-3 DG4 DG-5 DG-6 DG-7 DG-8 DGY DG-10 DG-11 DG-12 DG-13 DG-14 DG-15 R
DG-1 1.000 0.956 0.940 0.947 0.981 0.924 0.934 0.979 0.950 0.971 0.985 0.966 0.892 0.950 0.950 0.975
DG-2 0.956 1.000 0.960 0.940 0.971 0.897 0.916 0.964 0.932 0.956 0.964 0.968 0.919 0.966 0.966 0.969
DG-3 0.940 0.960 1.000 0.950 0.978 0.936 0.952 0.973 0.925 0.939 0.951 0.982 0.982 0.995 0.995 0.982
DG4 0.947 0.940 0.950 1.000 0.981 0.939 0.942 0.982 0.993 0.988 0.976 0.983 0.923 0.968 0.968 0.983
DG-5 0.981 0.971 0.978 0.981 1.000 0.947 0.957 0.998 0.973 0.985 0.992 0.991 0.942 0.986 0.986 0.997
DG-6 0.924 0.897 0.936 0.939 0.947 1.000 0.998 0.957 0.920 0.919 0.930 0.955 0.944 0.943 0.943 0.964
DG-7 0.934 0.916 0.952 0.942 0.957 0.998 1.000 0.964 0.922 0.925 0.938 0.965 0.957 0.956 0.956 0.973
DG-8 0.979 0.964 0.973 0.982 0.998 0.957 0.964 1.000 0.974 0.985 0.993 0.990 0.940 0.982 0.982 0.997
DG-9 0.950 0.932 0.925 0.993 0.973 0.920 0.922 0.974 1.000 0.993 0.978 0.969 0.889 0.948 0.948 0.972
DG-10  0.971 0.956 0.939 0.988 0.985 0.919 0.925 0.985 0.993 1.000 0.993 0.977 0.894 0.958 0.958 0.980
DG-11  0.985 0.964 0.951 0.976 0.992 0.930 0.938 0.993 0.978 0.993 1.000 0.979 0.903 0.963 0.963 0.986
DG-12  0.966 0.968 0.982 0.983 0.991 0.955 0.965 0.990 0.969 0.977 0.979 1.000 0.958 0.988 0.988 0.996
DG-13  0.892 0.919 0.982 0.923 0.942 0.944 0.957 0.940 0.889 0.894 0.903 0.958 1.000 0.979 0.979 0.958
DG-14  0.950 0.966 0.995 0.968 0.986 0.943 0.956 0.982 0.948 0.958 0.963 0.988 0.979 1.000 1.000 0.991
DG-15 0.950 0.966 0.995 0.968 0.986 0.943 0.956 0.982 0.948 0.958 0.963 0.988 0.979 1.000 1.000 0.991
R 0.975 0.969 0.982 0.983 0.997 0.964 0.973 0.997 0.972 0.980 0.986 0.996 0.958 0.991 0.991 1.000
R3 HARAEFTHNEIEZELAFTHEYQEERSH
Table 3 Parameters of common peaks of standard decoction of Angelicae Sinensis Radix
No. t/min AH X £ B I ] i B I} 6] RSD/ % W6 7] R A Xof U T AR W T R LA/ % W AR RSD/ %
2 1. 06 6.05 0.20 57.2 0.16 4.2 63.1
4 1. 81 3.52 0.13 43.4 0.12 3.2 37.2
5 2.40 2. 66 0.17 38.6 0.11 2.8 33.5
6 2. 64 2.42 0.16 105. 4 0.29 7.8 42.2
8 4.27 1. 49 0.12 118.7 0.33 8.7 23.6
11 5.06 1.26 0.07 54.8 0.15 4.0 29.8
16(S) 6.38 1.00 0.04 357.5 1.00 26.3 23.8
17 7.07 0.90 0.03 38.4 0.11 2.8 28.4
18 7.34 0. 87 0.03 202. 4 0.57 14.9 27.7
19 7.59 0. 84 0.03 45.5 0.13 3.4 30.6
20 10. 01 0. 64 0.01 45.2 0.13 3.3 35.7
HEATALTE R UNIFL L8 S0 Ab TR S5 4 45 ikt L3R L BRSRP R P 51% | R TRIHE Ul th 5 A Al

RO G R L PR BRI TE] L OXE B GE F ek SR X
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5
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Table 4 Identification of common peaks in fingerprint of standard decoction of Angelicae Sinensis Radix
. ARXT 43T
ty AR . AAXS 531 WS> 1
No. i Z ® MS/MS &
“ i et IR mme mTR i i 22 &
/mDa
4 1.812 3.523  JRiF CoH,,N, 04 244.069 5  243.0622 [M-H] "~ -0.1 200. 056 4,152.035 3, -H, + HCOO
111.020 0
5 2.398 2.662 JRF CoH;3N50, 267.096 8 312.094 6 [ M + -0.3 134.047 2,179.057 4 + HCOO,
HCOO] - +Cl, -H
6 2.638 2.420 SiF CoH3N5 Oy 283.091 7 282.083 8 [M+H]* -0.6 150.0421,133.0156 -H
7 3.872 1.649 ki1 C,sHyg Oy - 337.1872 [M+H]*
335.1715 [M-H] -
8 4.271 1.494 o C H,N,0, 204.0899 203.1018 [M-H] " -0.8 116.050 6,142.066 2, —H
159.092 8
9 4.849 1.316 6-0-ff B C,oHy 0, 356.110 7 355.1028 [M-H] - -0.7 193. 050 6,134.037 3, - H, +Cl,
it 4 %4 149. 060 8 +HCOO
10 5.006 1.275 S5 CiH,504 354.0951 353.0872 [M-H] " -0.6 191.056 1,135.0452, - H
173.045 5
11 5.056 1.262 %2 Cy3 Hyy O - 305.125 3
14 5.957 1.072 #H3 CyeHy, O - 341.120 7
15 6.030 1.059 A4 Cys Hys 0 - 470.1592 [M+H]*
468.1439 [M-H] "~
16 6.383 1.000 o] % iR CoH,,0, 194. 057 9 193.0502 [M -H] ~ -0.4 134.037 3,178.027 2, - H
149. 060 8
17 7.070 0.903 0 g H CyHyNO, 513.178 8 512.170 8 [M-H] - -0.7  306.077 2,288.066 6, - H
i H 135.045 2
18 7.340 0.870 HEINEN  CL,HO, 224.104 9 247.094 6 [M +Na] * 0.5 + Na, + K,
fig H/1 +H
19 7.594 0.841 HENEKN  C,HO, 224.1049  247.094 6 [M +Na] * 0.7 +Na, +K
g H/T
20 10.009 0.638  FHHITNTEE G, Hyg O, 380.198 8 381.2063 [M+H]* 0.2 +H
A 16 3 itig
. AR SO 2 YA BR 7 ) B o A5 i E A 3 AT
6 18 N N N g
o5l o0 |y w T D24 b P40 P 404 724050 10 327 XA
othn sl L U S ) N SR | N N X
S A TR R, 3 15 AU, Xt 25 41 2 5 A 1 5
5 Yol , S50 T X 25 68 AT TR, AF A i [ 25 )
2015 4R A5 WAL E IR — 215 s @45 i 1
\ P > — v =] 1
F) e A 4% 3o 2 T 5 40 30 S B8 — A b AL R AR
G e 17 790 1 Jo 15 42 1) SR FH AL~ 918 S 1] 1% 198 A i
0 2 4 6 8 10 12 14 . - N
o EIEMA SRR EE T 1 A RS
C JIT Xof L FA A 27 B O3, DA R SE M R ER B A3 S Y
MM ] 19 B 24071 70 0 2256 B A
AL %"-wh't'!‘“”hj:”“ LTI NS ML*“ o Fi S0 R = A5 b o 0 R T 5 ORE 4 R 2 oh
0 2 4 6 8 10 12 14

t/min
AL HPLC;B. 8 T € IE B TR
B2 HAWREZFHN HPLC RRiE BB FR
Fig. 2 HPLC and TIC of standard decoction of Angelicae Sinensis
Radix by UPLC-Q-TOF/MS
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Fig. 3 Chemical structures of identified compounds in fingerprint of standard decoction of Angelicae Sinensis Radix
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U v e B AR5 W 2, U I A S 56 i A ST HY 4 £
V3% J7 05 8 4 1T B R 24 U3 25 44 1) B, nl A O 4
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