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ABSTRACT: OBJECTIVE  To establish an HPLC analytical method for the determination of peoniflorin, astilbin, 

chlorogenic acid, rosmarinic acid and glycyrrhizic acid in Shaoling Xiaoyin tablets simultaneously. METHODS  The 
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chromatographic condition included column Diamonsil C

18

(250 mm×4.6 mm, 5 µm), acetonitrile(A)-0.1% formic acid(B) as the 

mobile phase, gradient elution, the column temperature 36 � and detected various wavelengths simultaneously. RESULTS  

The retention time of peoniflorin, astilbin, chlorogenic acid, rosmarinic acid and glycyrrhizic acid were about 44.2, 57.5, 28.6, 

72.3 and 90.6 min, respectively. The regress equation for peoniflorin was y=33 605 228x−124 483, r=0.999 9 and the linear range 
was 3.25−60.5 µg·mL

−1
; astilbin was y=101 354 460x−100 4, r=0.999 9, the linear range was 6.5−130 µg·mL

−1
. Chlorogenic acid 

was y=119 599 014x+22 521, r=1.000 0, the linear range was 0.98−19.6 µg·mL

−1
. Rosmarinic acid was y=104 333 261x−365 9, 

r=0.999 9, the linear was 0.75−15.0 µg·mL

−1
. Glycyrrhizinic acid was y=24 700 178x+7 185, r=0.999 9, the linear was 

8−160 µg·mL

−1
. The average recovery of peoniflorin, astilbin, chlorogenic acid, rosmarinic acid and glycyrrhizic acid was 98.7%, 

100.4%, 99.6%, 102.1%, 102.3% and RSD was 2.17%, 0.74%, 2.64%, 1.39%, 1.93%, respectively. CONCLUSION  The method 

is specific, accurate, reproducible, and can exclude interference from other ingredients, so it can be used for quality control. 

KEY WORDS: Shaoling Xiaoyin tablet; peoniflorin; astilbin; chlorogenic acid; rosmarinic acid; glycyrrhizic acid 
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­ÄÅµ0 min�5%A�5~12 min�10%A�14~25 min�

15%A�30~53 min�20%A�65 min�30%A�75 min�

40%A�80~90 min�45%A�96 min�60%A�ÂÆ

Ç 30~53 min � 0.5 mL·min

−1
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130�19.6�15�160 µg·mL

−1
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Fig. 1  HPLC of references and Shaoling Xiaoyin sample 

A−control; B−E−sample; F−sample without Smilacis Glabrae Rhizoma; 

G−sample wihout Paeoniae Rubra Radix; H−sample without Glabrous 

Sarcandra Herb; I−sample without Glycyrrhizae Radix; 1−chlorogenic 
acid; 2−peoniflorin; 3−astilbin; 4−rosmarinic acid; 5−glycyrrhizic acid. 
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� 1  
������(n=5) 

Tab. 1  Results of recovery tests(n=5) 

mn o]p/g ]
qp/mg �rp/mg stp/mg u�v/% wxu�v/% RSD/% 

0.100 1 0.189 6 0.094 6 0.262 7  97.6   

0.100 5 0.190 3 0.094 6 0.285 5 100.1   

0.100 7 0.190 7 0.189 2 0.348 7  96.9  98.7 2.17 

0.100 1 0.189 6 0.189 2 0.348 6  97.0   

^�_ 

0.100 2 0.189 7 0.283 8 0.492 9 101.8   

0.100 7 0.231 6 0.120 0 0.352 1 100.2   

0.100 1 0.230 2 0.120 0 0.351 1 100.2   

0.100 7 0.231 6 0.240 0 0.469 6  99.6 100.4 0.74 

0.100 3 0.230 7 0.360 0 0.600 1 101.6   

ghi_ 

0.100 1 0.230 2 0.360 0 0.593 3 100.5   

0.100 1 0.038 6 0.016 0 0.053 5  98.0   

0.100 7 0.038 8 0.032 0 0.071 8 101.4   

0.100 1 0.038 6 0.032 0 0.071 4 101.2  99.6 2.64 

0.100 4 0.038 7 0.032 0 0.071 9 101.6   

ef
 

0.100 2 0.038 6 0.048 0 0.082 9  95.7   

0.100 5 0.015 3 0.007 5 0.023 6 103.6   

0.100 7 0.015 3 0.015 0 0.031 3 103.3   

0.100 1 0.015 2 0.015 0 0.030 7 101.6 102.1 1.39 

0.100 4 0.015 3 0.015 0 0.030 9 102.1   

jkl
 

0.100 2 0.015 3 0.022 5 0.037 8 100.1   

0.100 7 0.134 0 0.070 0 0.207 7 101.8   

0.100 7 0.134 0 0.140 0 0.286 0 104.4   

0.100 1 0.133 2 0.140 0 0.271 5  99.4 102.3 1.93 

0.100 4 0.133 4 0.140 0 0.284 0 103.8   

cd
 

0.100 1 0.133 2 0.210 0 0.349 6 101.9   
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� 2  ����	�������(n=6) 

Tab. 2  Determination results of the five components 

Shaoling Xiaoyin tablets(n=6) 

]
qp/% 

yz 

^�_ ghi_ ef
 jkl
 cd
 

20100525 1.86 2.47 0.34 0.12 1.28 

20100624 1.93 2.38 0.36 0.10 1.27 

20100606 1.90 2.40 0.35 0.11 1.29 
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Separation of Alvimopan and Its Enantiomers by HPLC Using β-cyclodextrin as Chiral Mobile Phase 
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ABSTRACT: OBJECTIVE  To separate the enantiomers of alvimopan by HPLC which was developed using chiral mobile 

phase. METHODS  Separation was performed on a C

18

 column(4.6 mm×250 mm, 5 µm). The mobile phase was methanol- 

water(concentration of 0.5% glacial acetic acid, 0.5% triethylamine and 1%β-cyclodextrin)(20�80). The detection wavelength 

was set at 275 nm and the temperature was 40 �. RESULTS  With this method, alvimopan and its enantiomers were well 
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