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Structure identification and content analysis of active components in
Xiaoyao pills
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Abstract: Xiaoyao pills are a famous traditional Chinese medicine collected in Welfare Pharmacy, which is a
classic prescription for treating liver depression and spleen deficiency. However, its composition is complex. In
order to better control the quality of Xiaoyao pills, in this study, HPLC-ion-trap time-of-flight mass spectrometry
(LC-IT-TOF/MS) was used to identify the main ingredients of Xiaoyao pills, paeoniflorin, albiflorin, glycyrrhizic
acid, saikosaponin A and saikosaponin B2. Then a liquid chromatography tandem mass spectrometry (LC-MS/MS)
was developed for simultaneous determination and quantification of the main compounds. Fragmentation pathways
of five active components were obtained. The method was validated. Five active ingredients in Xiaoyao pills had a
good linear relationship, and the values of RSD (%) of repeatability were all less than 5%, the recovery ranges
were between 90% and 115%, and the values of RSD (%) of each substance were less than 10% after the sample
solution is placed for 24 hours. Three batches of Xiaoyao pills (concentrated pellets) and two batches of Xiaoyao
pills (water pellets) were determined, the contents of paeoniflorin in concentrated pills were more than 4.0 mg-g*,
and those in water pills were more than 2.5 mg-g™, which was accordance with Chinese Pharmacopoeia. However,
other compounds behave differently. This method has high sensitivity and reliable measurement results, which
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provides basis for quality control of Xiaoyao pills and material basis for pharmacology research.
Key words: Xiaoyao pills; LC-IT-TOF/MS; LC-MS/MS; structure identification; content analysis
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104.95 (CE: -22 eV); j % #f m/z 503.05—219.25 (CE:
-40.0 eV), H % m/z 844.90—493.05 (CE: -40 eV); 4
] %27 A m/z 803.10—330.85 (CE: -53 eV); LE# 2 1F
B2 m/z 803.10—330.90 (CE: -50 V).
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Table 1 Retention time and the mass data for five active ingredients
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Peak No.  Compound name t./min Molecular ion m/z Fragment ion MS? Fragment ion MS®  Diff/ppm
1 Paeoniflorin 2190  503.156 7 381.112 4, 324.096 2, 219.063 0, 185.047 3 2.58
2 Albiflorin 21.24 481.167 3 319.116 0, 197.082 8 179.068 3, 161.063 9 -6.44
3 Glycyrrhizic acid 3745  823.426 3,453.3406 407.329 2 389.319 3 -3.16
4 Saikosaponin A 39.19  779.464 2 617.4105 —-6.42
5 Saikosaponin B2 39.19  779.464 2 617.4105 —6.42
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Figure 1 Fragmentation pathways of paeoniflorin (A), albiflorin (B), glycyrrhizic acid (C), saikosaponin A (D) and saikosaponin B2 (E)
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Figure 2 The samples extracted by different extraction solvent (A) and ultrasonic time (B)
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Figure 3 The MRM chromatograms of five active ingredients. 1: Paeoniflorin; 2: Albiflorin; 3: Glycyrrhizic acid; 4: Saikosaponin A; 5:

Saikosaponin B2

Table 2 The calibration curves, linear ranges and correlation coefficients for regression, LODs and LOQs for the compounds

Compound name Calibration curve Range/ng-mL™* r LOD/ng-mL™* LOQ/ng-mL™
Paeoniflorin Y =65.153 x + 227.530 10-1 000 0.999 2 1 2
Albiflorin Y =210.599 x + 261.776 10-1 000 0.999 6 2 10
Glycyrrhizic acid Y =260.907 x — 99.748 5-500 0.999 5 1 2
Saikosaponin A Y =232.795 x + 135.147 5-500 0.999 4 0.5 1
Saikosaponin B2 Y =244.611 x + 106.570 5-500 0.9990 0.5 1

43 51 4 109.60%- 109.21% Fi1 99.46%, RSD {H 7 7 N
3.85%.4.18% A1 3.77%; H FLERE =y AR EE T [liic
3 51 102.08% - 108.88% F1 101.04%, RSD 18 43
N 5.42%6.28% Fl1 2.43%; Y& B ALE = AR
R 8] 452 4 ) 113.54% . 106.23% A1 103.3%, RSD
853514 3.82%-5.60% F1 1.70%; L 2 FF B2 7E /5
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RSD 18 73 1 v 4.17%.1.06% A1 4.93%, LA _E 45 5 3% W]
T3 15 R P T

226 FREM ROl ALRE SR LT ) B
TR 2 HITE0.2.6.12.18 F1 24 h il & fa & M, &%
AV RSD AL T 10%.

3 HEmNE
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BIFF A b 25 00 e, 5 oAt By 1 & AR AE—
(1) 22 5 o
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R U LG P 2 DR 326 45 10096 (1 HH i

Table 3 The mean contents of five active compounds in Xiaoyao pills (n = 6). SX20170209: Shanxi Tianyang Pharmaceutical Co., Ltd.;
ZJ170907: Zhongjing Wanxi Pharmaceutical Co., Ltd.; JZT20170300: Jiuzhitang Co., Ltd.; KH20161206: Heilongjiang Sunflower Pharma-
ceutical Co., Ltd.; SY10917060114: Hebei Yongfeng Pharmaceutical Co., Ltd.

Content/mg-g™ SX20170209 Z7J170907 JZT201703001 SY10917060114 KH20161206
Paeoniflorin 7.23 8.07 7.74 5.24 5.57
Albiflorin 3.13 3.29 2.56 2.02 1.60
Glycyrrhizic acid 1.53 0.23 0.06 <LOQ <LOQ
Saikosaponin A 0.07 0.04 0.03 1.04 0.29
Saikosaponin B2 0.13 0.32 0.03 0.22 0.01
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