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Determination of six saponins in Caulophyllum robustum by QAMS
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Abstract: Objective To establish a method of quantitative analysis of multi-components by single-marker (QAMS) for simultaneous
determining six saponins in Caulophyllum robustum. Methods Cauloside G was used as the internal reference standard; The relative
correction factors of cauloside H, leonticin D, cauloside D, cauloside B, and cauloside C in C. robustum were calculated. To achieve the
QAMS, the contents of indicative saponins were calculated by relative correction factors. At the same time, the external standard method was
used to detect the contents of six kinds of ingredients in medicinal materials, and feasibility of QAMS was verified. Results The relative
correction factor had good reproducibility, there were no significant differences among the calculated values of multi-evaluation and measured
values of the external standard method. Conclusion In the absence of reference substance situation, QAMS can be used for the quality
evaluation of C. robustum, and the method is accurate and reliable.
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Fig. 1 HPLC-ELSD of mixed control solution (A) and C.
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Table 1 Linear and ranges of six saponins in C. robustum

5% 5 ey r 5 D ENGE I ug
cauloside H Y=2.209 8 X+0.7415 0.999 8 31~403
leonticin D Y=1.936 8 X+-0.766 1 0.999 7 45~587
cauloside G Y=2.090 3 X+0.3624 0.9990  130~1692
caulosidle D Y=2.118 4 X+0.8133 0.999 7 42~550
caulosidle B Y=1.973 1 X+0.299 6 0.999 5 44~570
cauloside C  Y=2.024 7 X+0.239 8 0.999 4 40~520

215 KRG HORSN RS, #292.1.3”
I F s SRR 6 X, 3K cauloside H.
leonticin D+ cauloside G. cauloside D. cauloside B
M cauloside C WAL, HUEHIAK RSD 7351 A
1.53%-+ 2.06%-+ 1.84%. 1.60%-+ 1.97%-. 1.98%.
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M, 3% cauloside H. leonticin D+ cauloside G-
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U TR ) RSD 43934 1.55% 1.82% 1.42%- 1.69%-
1.98%-~ 1.92%.,
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Table 2 Relative correction factor of six saponins in C. robustum
SRR MM IEA T
J cauloside Gleauloside H J cauloside Grtconticin D JSeauloside Gleauloside D Seauloside Gleauloside B JSeautoside Gleauloside

1 1.116 0.991 1.076 0.950 0.972

2 1.115 0.977 1.078 0.949 0.959

4 1.108 0.977 1.063 0.948 0.964

8 1.088 0.956 1.045 0.932 0.962

10 1.094 0.967 1.056 0.952 0.967
20 1.105 0.981 1.061 0.956 0.965
30 1.124 0.969 1.067 0.937 0.972
40 1.108 0.982 1.068 0.958 0.953
P 1.104 0.972 1.060 0.947 0.964
RSD/% 1.14 1.02 0.80 .11 0.65
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Table 3 Relative correction factor of six saponins in C. robustum measured by different chromatographs and columns

o g HIRRE R T
S ealoside Gileauloside H S eauloside Gileonticin D J canloside Gleauloside D S ealoside Gieauloside B J canloside Gleauloside C
Waters 2695 Acclaim 120 Cyg 1.119 0.985 1.064 0.946 1.098
Venusil ASB Cg 1.107 0.956 1.013 0.921 1.073
Diamonsil C5 (2) 1.093 0.949 1.026 0.904 1.052
Waters 1525 Acclaim 120 Cyg 1.112 0.979 1.037 0.942 1.085
Venusil ASB Cyg 1.107 0.950 1.021 0.936 1.068
Diamonsil Cyg (2) 1.082 0.946 1.024 0.919 1.055
#% U3000 Acclaim 120 Cyg L111 0.981 1.067 0.941 1.095
Venusil ASB Cig 1.098 0.957 1.012 0.933 1.076
Diamonsil Cg (2) 1.105 0.949 1.029 0.909 1.051
A 1.103 0.960 1.032 0.930 1.072
RSD/% 1.120 1.650 1.860 1.420 1.590
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Table 4 Relative retention time of components measured by different chromatographs and chromatographic conditions

o P AP R B I ]
IR cauloside Glcauloside H IR cauloside G/lconticin D IR cauloside Glcauloside D IR cauloside Glcauloside B IR caulosideG/cauloside C
Waters 2695 Acclaim 120 Cg 1.125 1.049 1.156 1.710 1.793
Venusil ASB Cyg 1.102 1.023 1.149 1.694 1.786
Diamonsil Cyg (2) 1.086 1.017 1.140 1.687 1.764
Waters 1525 Acclaim 120 Cyg 1113 1.018 1.145 1.701 1.787
Venusil ASB Cjg 1.078 1.011 1.141 1.689 1.761
Diamonsil C1g(2) 1.069 1.003 1.108 1.651 1.755
Wiz U3000 Acclaim 120 Cg 1.123 1.038 1.157 1.688 1.798
Venusil ASB Cjg 1.101 1.021 1.146 1.695 1.776
Diamonsil Cyg (2) 1.088 1.019 1.146 1.657 1.765
I 1.095 1.018 1.141 1.680 1.774
RSD/% 1.900 1.150 1.470 1.200 0.930
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T LA 22 cauloside G ] i W T A A o gt
S5 I B SV TR 2 O B8, VR
FHAEARPRIE R &, 2R B8 QAMS 54N
ST TG B2 S, RSD $9<<2%, WP
QAMS Ry Fag. Wk 5.
3 i

2834 % %)t HPLC-UV 5 HPLC-ELSD 2 Fk:
MF-Be, WERMHTT 6 B F R, 455 R
HPLC-UV Krill 4k & B, stk s THEoR,
A ELSD AW 25 02 o i AT M 2%, A 52 4b
HOIREE T, WAEART I A P A Ak, AT
ot s s iR, K HPLC-ELSD A il

L PE R R R 2R o TV . T RE .

RGPS BT YO T = e ey, I
ABRZGERAHIT, X TF S P 2 PP T
PRt TS ARSI DA PR A A T
s SRIFPESRIT cauloside G AN ZSY), @ity
A 247 %43 cauloside H. leonticin D. cauloside D.
cauloside B l cauloside C [JAHICE, 7@t 5tk
B, AEAN A A% 45 T S AR AR 1E DR S A O B
I 1A 225587, RSD B/ T 2%, HARIFHHEE
PERTATAT VR bl 00008 25 143 B AR A2 1 IR - 2404
ET 1, S8 ChEZ) 2015 R IE N E J7
1%, LAINSW) cauloside G X i I [ AR A X B, [
PO, BEAT — I 2 VRG4S 2R e &5
REIPREME T B EE R, KU drm
QAMS W] LA - 2R 4P 2547 (1) B VP4



¢ £ 4% Chinese Traditional and Herbal Drugs

485 F 8 20174 A © 1665 ¢

RS QAMS ESMRENERE =i 17 LM H AT 6 EFHLEMSHE

Table 5 Content of six saponins of 10 batches of C. robustum in different origins measured by QAMS combined with external

standard method

i

cauloside GA(mgg ) cauloside Hi(mgg )

leonticin D/(mgg )

cauloside D/(mgg)  cauloside B/(mgg")  cauloside C/(mg'g ")

g

Ak SMEE . QAMS  AMEE QAMS  SMREE QAMS  SMEE QAMS  AMEE QAMS
BRI 20150801 69.30 11.60 11.44 11.81 11.66 23.82 2341 8.74 8.63 6.37 6.27
20150802 71.13 12.04 11.96 12.04 11.89 2387 2351 8.79 8.65 6.39 6.30
20150803 71.04 12.01 11.85 11.95 11.78 2357 23.25 8.78 8.63 7.04 6.96
20150804 68.48 11.19 1141 12.12 1227 23.70 23.93 8.45 8.61 7.08 721
20150805 67.04 11.02 10.90 11.90 1173 2371 2341 8.66 8.56 6.89 6.79
e 20150901 0.80 11.99 11.85 1197 11.80 2373 2336 8.44 8.35 6.13 6.04
20150902 68.12 12.00 11.90 11.66 11.56 2258 22,40 8.34 8.26 5.69 563
20150903 69.63 1121 11.19 11.92 11.80 2220 2,62 843 8.33 581 5.75
20150904 66.92 11.00 10.88 11.61 11.54 237 2.16 8.34 8.19 6.03 5.94
20150905 64.86 10.80 10.68 1130 11.18 2323 2293 8.1 8.07 6.39 6.32
WAL 20150601 80.98 13.55 1339 13.78 13.95 2172 2726 10.23 10.06 12.99 12.82
20150602 97.57 16.41 16.15 16.62 16.44 33.14 33.62 1217 1239 1291 12.72
SM 20151001 100.18 16.77 16.58 17.06 16.87 34.16 372 12.70 12.45 6.55 6.64
B 20151002 87.85 14.93 14.52 14.91 15.11 30.05 29.60 11.05 10.92 5.66 5.59
J7H 20151003 91.89 1572 15.54 15.65 1547 3147 3095 1148 11.68 9.50 9.36
i 20151004 69.30 11.60 11.44 11.81 11.66 23.82 2341 8.74 8.63 6.37 6.27
)i 20151005 71.13 12.04 11.96 1204 11.89 2387 23.51 8.79 8.65 6.39 6.30
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