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Determination of Four Components in Mongolian Medicine Sanzisan by
Quantitative Analysis of Multi-components via Single Marker Method

HE Chun-long,BAI Yu-qin,LEI Lu-jing, WANG Huan-yun "
Department of Pharmacy ,Inner Mongolia Medical University ,Hohhot 010110 ,China

Abstract;In this study,a new strategy for quantitative analysis of multi-components via single marker( QAMS) was de-
veloped and validated to analyze four components ( geniposide, gallic acid, chlorogenic acid and chebulagic acid) in
Sanzisan by HPLC. The QAMS method was based on the relative correction factor( RCF) between each analyte and sin-
gle standard within certain concentration ranges. In the present study, geniposide was selected as the internal reference
substance. The RCFs values between geniposide and the other three components were investigated using three different
types of chromatographic columns. The content of other three components were calculated by RCFs, respectively. Mean-
while, the content of the four analytes was also determined by a conventional external standard method to compare with
QAMS method. Finally,the relative error which were all under 3% revealed that there was no significant difference be-
tween the QAMS method and the external standard method. The QAMS method established in this study solved the prob-
lem of the availability and high cost of some standard substances,and would be useful for providing an efficient and fea-
sible quality assessment method for Sanzisan.
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Fig. 1 HPLC chromatograms of mixed standards(a) ,sample
(b) and blank(c)
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(pg/mL) AL bR, T AR A S AR AR il b v th
2, 25 A3 IR0 A R e MY R L 2
2.3.2 HEATEK
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T A5 AR SR HERE 6 UK, 10 S 45 o0 (0 3 e U
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Table 2 Regression equation and linearity
W 2K w577 7% LB LNV
Components Regression equation Correlation coefficient(r)  Linearity ( wg/mL)

BE T2 Gallic acid A =0.6425C +0.3174 0.9995 7.040 ~42.24

2% )58 Chlorogenic acid A =0.6200C -0. 0490 0.9995 1.049 ~6.296

W 71 Gardenoside A =0.3277C +0.9133 0.9995 25.44 ~152.6

2L AR Chebulagic acid A =0.4103C -0.5936 0.9997 52.00 ~312.0
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Bt (4165 :150506)6 1y, B0 29 0.7 g, 4
BEPRAE 1% 2. 2.2 WU I vl sl s i, 4% 2.1
TR S A3 I 5E |, 0 SR A5 FR bR o I T AR
RS EIFHA RSD M, 45 R g TR &8Nl
4.9019 mg/g,RSD =1.70% ; 451 ,0. 3125 mg/g,
RSD = 1. 82% ; #5 F 1 13. 9958 mg/g, RSD =
1.96% ;i L H) R 31. 0525 mg/g, RSD =1.53% ; %%
15 i RSD AHBI/NT 2% , RWNZ Tk EE R
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Table 3 The results of recovery test
W4 Fike b ’rflgrﬁr/??]% T ‘Uﬂ'ﬁ%% [l i % - 44 ] 2 ‘
Componnts Weiht(x) ample Added Measured ) Average RSD(% )
content(mg) amount ( mg) amount( mg) recovery( % )

EET Gallic acid 0.3503 1.7171 1.72 3.4769 102.31 102.8 1.68
0.3501 1.7161 1.72 3.5119 104. 41
0.3502 1.7166 1.71 3.4244 99.87
0.3503 1.7171 1.71 3.4823 103.23
0.3503 1.7171 1.72 3.4787 102. 42
0.3501 1.7161 1.71 3.5042 104.57

ZxJE PR Chlorogenic acid 0.3503 0.1098 0.11 0.2191 99.36 101.8 1.75
0.3501 0.1097 0.11 0.2244 104.27
0.3502 0. 1098 0.11 0.2214 101.45
0.3503 0.1098 0.11 0.2204 100. 54
0.3503 0.1098 0.11 0.2232 103.09
0.3501 0.1097 0.11 0.2225 102.54

HeFF Gardenoside 0.3503 4.9027 4.95 9.8370 99. 68 100. 8 1.73
0.3501 4.8999 4.91 9.9692 103.24
0.3502 4.9013 4.90 9.8668 101.34
0.3503 4.9027 4.91 9.8198 100. 14
0.3503 4.9027 4.89 9.7208 98.53
0.3501 4.8999 4.88 9.8917 102.29

W ZLER Chebulagic acid 0.3503 10.8777 10. 84 21.6383 99.27 99.60 0.32




808 KIRF=W 52 5 IF K Vol. 29
AT peppn  PAREE AR W gy THIEPE
Components Weight () Pample dde casure Recovery (% ) verage RSD(% )
content( mg) amount( mg) amount( mg) recovery( % )
0.3501 10. 8715 10. 80 21.6296 99.61
0.3502 10. 8746 10.76 21.6775 100. 12
0.3503 10.8777 10.76 21.5716 99.38
0.3503 10. 8777 10. 81 21.6665 99.80
0.3501 10. 8715 10.79 21.5985 99.42

2.4 HENKERTFHEIL

2.4.1 MR ERFHIE
HEAR .
i Ai/Ci
i = £ TA/C

b £ BRI 2 AE D T, £, NS PIE
T, Ay RN i AR, C, S Rl L e FE A

NS YETRR, C, NS YW B, #ie LR A=t
XL IE I F

B2 3. 1 MRS X BAAW 1 ~6 5 % 2.1
TR A5 A5 A, 1E SR A BT TR, IR
PIBR, 23 S & TR SR BRURR | T] 2R 8 R AH X T
HE T A R IE R T, 25 SR L 4

x4 HEMRERFER

Table 4 The results of relative correction factor

\ M E T

TR Relative correction factor

No.

T rao b v Lrmm o7 1t Corsommm b v
1 1.9056 1.6609 1.1148
2 1.9152 1.7321 1. 1456
3 1.9321 1.7399 1.2134
4 1.9381 1.7745 1.2028
5 1.9556 1.8443 1.2197
6 1.9439 1.8423 1.2244
SEH{H Average 1.9317 1.7657 1. 1868
RSD( % ) 0.96 4.00 3.83
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Cp At (4.6 mm x 250 mm,5 um) , Agilent E-
clipse Plus-C ;3% 4F (4. 6 mm x 250 mm,5 wm) X}
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Table 5 Comparison of external standard method and QAMS method for the determination of 4 components in Sanzisan
PETH BE TR SRR T BRI 1R
fit= Gardenoside Gallic acid Chlorogenic acid Chebulagic acid
Batch No.
a a b c a b c a b c

1 12. 6467 4.6063 4.6151 0.19 0.3042 0.3003 -1.28 31.5249 32.3464 2.61
2 12. 8100 4.7884 4.7952 0.14 0.3133 0.3095 -1.21 32.3727 33.2211 2.62
3 12.5747 4.7638 4.7709 0.15 0.3081 0.3043 -1.23 32.1979 33.0408 2.62
4 12.6091 4.7681 4.7751 0.15 0.3035 0.2996 -1.28 31.2166 32.0284 2.60
5 13.1596 4.9057 4.9112 0.11 0.3247 0.3211 -1.11 32.4829 33.3347 2.62
6 12.9028 4.8411 4.8473 0.13 0.3207 0.3171 -1.12 31.9869 32.8231 2.61
7 12.5476 4.8866 4.8923 0.12 0.3257 0.3222 -1.07 32.3212 33.1680 2.62
8 12.7739 4.6859 4.6938 0.17 0.3024 0.2985 -1.29 30.9636 31.7673 2.60
9 12.7633 4.6820 4.6899 0.17 0.2953 0.2912 -1.39 32.6429 33.4999 2.63
10 12. 8790 4.7939 4.8007 0.14 0.3048 0.3009 -1.28 32.8224 33.6851 2.63

TE:a: AMRtE (mg/g) sb: QAMS(mg/g) s¢: AXTIR2E = (b-a) /a x 100%

Note: a;external standard method ( mg/g) ;b quantitative analysis of multi-components via single marker method (mg/g) ; c: relative error = (b-a)/a x

100% .
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