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[Abstract]  Objective: To establish quality control methods for standard decoction of Codonopsis Radix and
evaluate its stability and main influencing factors. Method; Standard decoction of Codonopsis Radix was prepared, its
quality control method containing the determination of lobetyolin and UPLC fingerprint was established. The main
common peaks in fingerprint were identified to clarify the main chemical constituents in the standard decoction and
evaluate the stability of process by calculating the parameters, such as dry extract rate, transfer rate of index
components and pH of the standard decoction. Result; The concentration of lobetyolin in the standard decoction was
0.02% , the similarities of its fingerprints were >0.9; there were 12 major common peaks in the fingerprint. Dry
extract rate of standard decoction of Codonopsis Radix was 45.4% , the transfer rate of lobetyolin was 58.1%.
Conclusion: Methods for evaluating the quality of standard decoction of Codonopsis Radix is presented, and thickness

of decoction pieces of Codonopsis Radix is the main factor affecting dry extract rate of the standard decoction.
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Table 1 Physicochemical parameters of standard decoction of Codonopsis Raidx

35 5 A IO B %
A 7 i R/ % R A/ % pH
e R =

DS-1 A 58 0.036 0.020 0.034 55.1 5
DS-2 H 60 0.037 0. 021 0.035 56.6 5
DS-3 Ho 63 0. 030 0.015 0.024 50.8 5
DS4 INPE IR 41 0.041 0.022 0. 054 53.8 5
DS-5 HoA Rk 38 0.022 0.019 0. 049 85.3 4
DS-6 H A B v 41 0.039 0.020 0. 049 52.0 5
DS-7 Hoik & 43 0. 049 0.024 0. 055 48.4 5
DS-8 H 39 0.034 0.016 0. 042 48.2 5
DS-9 Ho ki 40 0.036 0.023 0. 057 63.0 4
DS-10 A AR 38 0. 050 0.027 0.072 54.7 5
DS-11 A 36 0. 042 0.017 0.048 41.2 5
DS-13 175 B )1 B 50 0.024 0.019 0.038 79. 4 5
DS-15 B Py 43 0.031 0.021 0.054 67.2 5

250 nm, JikF B LR A A OCHUE
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Table 2 UPLC chromatograms similarity evaluation of standard decoction of Codonopsis Raidx

T DS-1 DS-2 DS-3 DS4 DS-5 DS-6 DS-7 DS-8 DS-9  DS-10 DS-11  DS-13  DS-15  XF M 48 &0 &%
DS-1 1.000  0.998 0.998 0.941 0.928 0.938 0.929 0.935 0.929 0.926 0.929 0.997 0.960 0.982
DS-2 0.998 1.000 0.999 0.936 0.921 0.936 0.926 0.932 0.920 0.919 0.922 0.997 0.954 0.980
DS-3 0.998 0.999 1.000 0.942 0.929 0.945 0.935 0.941 0.927 0.927 0.931 0.997 0.961 0.984
DS-4 0.941 0.936 0.942 1.000 0.992 0.985 0.977 0.978 0.989 0.992 0.990 0.945 0.979 0.984
DS-5 0.928 0.921 0.929 0.992 1.000 0.986 0.978 0.983 0.994 0.996 0.996 0.931 0.983 0.979
DS-6 0.938 0.936 0.945 0.985 0.986 1.000 0.995 0.994 0.974 0.989 0.988 0.940 0.983 0.984
DS-7 0.929 0.926 0.935 0.977 0.978 0.995 1.000 0.996 0.963 0.985 0.982 0.928 0.978 0.977
DS-8 0.935 0.932 0.941 0.978 0.983 0.994 0.996 1.000 0.967 0.986 0.986 0.935 0.980 0.981
DS-9 0.929 0.920 0.927 0.989 0.994 0.974 0.963 0.967 1.000 0.991 0.990 0.931 0.980 0.975
DS-10 0.926 0.919 0.927 0.992 0.996 0.989 0.985 0.986 0.991 1.000 0.995 0.927 0.983 0.978
DS-11 0.929 0.922 0.931 0.990 0.996 0.988 0.982 0.986 0.990 0.995 1.000 0.932 0.983 0.980
DS-13 0.997 0.997 0.997 0.945 0.931 0.940 0.928 0.935 0.931 0.927 0.932 1.000 0.959 0.983
DS-15 0.960 0.954 0.961 0.979 0.983 0.983 0.978 0.980 0.980 0.983 0.983 0.959 1.000 0. 991
XHHRFE SRS 0.982  0.980 0.984 0.984 0.979 0.984 0.977 0.981 0.975 0.978 0.980 0.983 0.991 1. 000
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Table 3 Parameters of common peaks of standard decoction of Codonopsis Raidx

No. ty/min AR X B I ] U T A X W Tl AR Ve T B L 1L/ %% V1 L RSD/ %
2 1.28 0.07 29.73 1.18 4.01 21.8
3 1.36 0.08 23.76 0.94 3.20 50.0
4 1.94 0.11 20. 18 0.79 2.72 35.3
5 2.02 0.11 17. 36 0. 69 2.34 21.8
6 3.15 0.17 68. 02 2.75 9.16 40.7
7 4.28 0.24 20. 35 0. 82 2.74 24.01
8 5.88 0.33 64.02 2.59 8.63 19.8
9 6.20 0. 34 125. 89 5.14 16. 96 45.9

10 6.87 0.38 89.03 3. 64 11.99 58.3

13 8.53 0. 47 24.47 0.97 3.30 16.7

19 15.22 0.85 17.49 0. 68 2.36 45.8

22(8S) 17.99 1.00 25.54 1.00 3.44 0
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Fig. 2 Chemical structures of identified compounds in fingerprint of standard decoction of Codonopsis Raidx
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Table 4 Identification of common peaks in fingerprint of standard decoction of Codonopsis Raidx
AAXT 3 T
No, o AIRIR o s XS mie L MS/MS mé
" /min BN it /Da >~ ' ) "
/mDa
1 1.05 0.06 C,H,NO, C,H,,NO, 277116 6 278.1238 0.4 260. 113 2,214.107 6, +H, +K
128.070 6
2 1.28 0.07 R N2 4 CsHgN; 135.054 5 136.061 7 0 119.035 3,94.039 8 +H
3 1.36  0.08 iR CisHy 046 504.169 1 549.167 3 0.1 341.108 1,323.097 5, +HCOO, -H, +Cl
179. 0551 2,161.044 5
4 1.94 0.11 R R R CsH,NO, 129.042 7 130.050 0 0.1 84. 0446 0,74.060 3 +H
5 202 0.11 Gy, HyyN, Oy C,HyyN,Og  348.128 4 349.1357 0.3 +H
6 3.15 0.17 K C,Hyy 0, 666.2228 711.2210 0.9 341.108 1,323.097 6, +HCOO, —H, +Cl
179.055 0,161. 044 6
7 4.28 0.24 CioH;,N;0,P CioH,N;O,P 244.068 6 328.0444 -0.9 192.990 0,134.046 2, -H
107.035 4
8 5.88 0.33 ABER 517 CoH,N;0,P 345.0467 344.0394 -0.8 192.989 7,150.041 0, -H

133.014 5

.28 .



2355 T W FEXEFFFRE Vol.23,No.7
2017 4£ 4 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2017
gk 4
AHXT 43 F
EROE S K ST 4
N HER W G AN MS/NS né
/min = i 5/ Da /mDa
9 6.2 0.3 i CH3N;0,  267.096 0 312.0942  -0.8 134.046 2,107.035 5 +HCOO, —H, +Cl
10 6.87 0.38 199§ CoH;3N;O5  283.090 7 282.0835  —0.9 150.040 9,133.014 4, -H
108.019 0
11 7.54 0.42 C,HN,O, C,HN,0, 282.133 1 283.140 4 0.3 265.129 4,145.049 4, +H
134. 096 2
12 7.99 0.44 N'-(3,4,5-tiihydroxy- C,,H;N,0;  283.117 0 284,124 3 0.2 248.103 0,190.097 6, +H, +Na
6-methyltetrahydro-2H- 176. 081 5
pyran-2-yl) isonicotino-
hydrazide
13 8.53 0.47 350 C,H, NO,  267.1475 268.154 8 0.5 250.143 2,161.059 5, +H
88.075 8
14 10.09 0.56 4@ C, H,N,0, 204.089 9 205.097 1 0 188.070 5,170.059 8, +H, +Na
118. 065 0
15 12.42  0.69  HAMIGH Cy6H,, O 342.131 6 365.120 8 0.1 216.112 8,131.048 8, +Na
103.053 9
16 12.99 0.72 #ZHH1 Cy5H,, 04 372.142 1 395.131 3 0.1 233.077 8,161.059 3 +Na, +NH,, +K
17 13.91 0.77  C4H,,0,, CyoHs, 05, 750.316 7 773.305 9 1.0 547.214 7,365.120 3, +Na
201. 046 2
18 14.95 0.83 4-0-B-D-WL % CsH 404 326.099 0 325.0917 -1.1 161.0430,119.048 8 -H
e T 22 P s
19 15.22 0.85 &1 CpoH, 0 678.237 8 701.227 1 0.7  435.162 6,347.094 9, +Na, +NH,, +K
193. 086 0
20 16.57 0.92 TBREEM R4 C;H,0, 396.198 7 441.1969  -0.8 263.148 6,161.044 8 +HCOO0, —-H, +Cl
Bl IE OB A
21 16.82 0.93  lobetyolinin CreHy 0,5 558.230 5 603.228 7  -0.7  467.175 1,323.096 9, +HCOO, -H, +Cl
179.054 7
22 17.99  1.00  3EZHi o Hag Og 396.177 7 441.1759  -0.8  215.106 7,185.095 8, +HCOO, -H, +Cl
143.070 2
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