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microporous membrane (0.45 μm) filter. 
b) Preparation of standard solution; 
Beta-sitosterol accurately weighed, add methanol, as the standard solution (65 μg/ml).  

 
Fig. 5. Clematidis armandii Herbs TLC: 1-3: Clematis armandii Franch; 4-6: Clematis armandii Franch;  

7: Liangshan prefecture Sichuan; 8: Anba prefecture Sichuan; 9: Beichuan County Sichuan;  
10: Zhaotong Yunnan; 11: Slices; 12: Beta-sitosterol 

 
a) Reference substance 

 
b) Blank solvent 

 
c) Clematis armandii Franch 

 
d) Clematis armandii Franch 

Fig. 6. High performance liquid chromatography (HPLC) figure (1 – Beta-sitosterol) 

2) Chromatographic conditions. 
TC-C18 column (Agilent, 4.6 mm×250 mm, 5 μm); mobile phase:methanol-water (97:3); 

detection wavelength: 204 nm; column temperature: 30°C; flow rate: 1.0 ml/ min; injection 
volume: 10 μL. Number of theoretical plates beta-sitosterol of not less than 3000. 

3) Methodological study. 
a) Methods specificity study; 
Respectively pipette beta-sitosterol standard solution, blank solution, test solution (Clematis 

armandii Franch, Clematis montana Buch.-Ham.) each 10 μl, injection, according to 2.3.2 test, 
both beta-sitosterol standard solution and test solution appear beta-sitosterol absorption peaks at 
about 23 min (Fig. 6). 

b) Linear relation; 
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Take beta-sitosterol standard solution (65 μg /ml), respectively, sample 2 μl, 4 μl, 6 μl, 10 μl, 
12 μl, 16 μl, with the sample volume (ܺ, μg) for horizontal , peak area values (ܻ) for the vertical 
axis, the establishment of a standard curve, the linear regression equation ܻ = 210328ܺ +6688.5, 
ݎ) = 0.9997), the linear range of 0.13-1.04 μg (Fig. 7). 

 
Fig. 7. The standard curve of Beta-sitosterol 

c) Precision test; 
At a concentration of 65 μg/ml of the standard solution, continuous injection six times, 

measured the peak area, RSD is 1.67 %, indicating that equipment’s precision is good. 
d) Repeatability; 
Parallel to take No. 1 and No. 4 Sample 6 copies, accurately weighed, according to the sample 

preparation method, measured the peak area by sample analysis, the No. 1 sample’s peak area 
RSD is 2.31 % and the No. 4 sample’s peak area RSD is 2.11 %, indicating that the reproducibility 
of the test method is well.  

e) Stability test; 
Take the same test solution, according to the above chromatographic conditions measured peak 

area after the preparation of 0 h, 2 h, 4 h, 6 h, 8 h, 12 h, 24 h, Clematis armandii Franch and 
Clematis montana Buch.-Ham. peak area RSD values were 2.19 %, 2.94 %, indicating that the test 
solution was stable within 24 h.  

Table 2. Recovery of Clematis armandii Franch 
Sample 

(g) 
Beta-sitosterol 

(μg) 
Standard solution 

(μg) 
Total measure 

(μg) 
Recovery 

(%) 
Average 

(%) 
RSD 
(%) 

0.5003 85.18 85 171.4779 101.5269 

101.09 1.62 

0.5169 88.01 85 175.6762 103.1367 
0.5402 91.98 85 176.3299 99.23518 
0.5205 88.62 85 175.6405 102.3771 
0.5291 90.09 85 176.0565 101.1371 
0.5058 86.12 85 170.3605 99.10647 

Table 3. Recovery of Clematis montana Buch.-Ham. 
Sample 

(g) 
Beta-sitosterol 

(μg) 
Sandard solution 

(μg) Total measure (μg) Recovery 
(%) 

Average 
(%) 

RSD 
(%) 

0.5003 152.34 150 304.0098 101.1132 

100.40 0.74 

0.5049 153.74 150 305.2176 100.9851 
0.5102 155.36 150 306.1638 100.5359 
0.5317 161.91 150 312.2349 100.2166 
0.524 159.56 150 308.1325 99.04833 
0.5309 161.66 150 312.4169 100.5046 

f) Recovery test; 
Accurately weigh sample No. 1 and No. 4 each 0.5 g (1 g Clematis armandii Franch contains 

beta-sitosterol 170.266 μg, 1 g Clematis montana Buch.-Ham contains beta-sitosterol 304.505 μg), 
each 6 parts, precision adding beta-sitosterol standard solution, according to the sample 
preparation method, and measuring beta-sitosterol content, calculate recoveries, the results in 
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Table 2 and Table 3. 
4) The content determination of the sample. 
Take samples collected from six different regions and buy medicinal materials from five 

different places, according to the sample preparation method, preparation of sample solution, 
determine the content of beta-sitosterol, the results are shown in Table 4. 

Table 4. Results 
Sample No. Beta-sitosterol content (μg·g-1) (weigh dry) 

Clematis armandii Franch 
1 189.18444 
2 190.2611 
3 189.5256 

Clematis montana Buch.-Ham 
4 338.3389 
5 336.9067 
6 337.4978 

Liangshan Yi autonomous prefecture 7 156.945 
Sichuan Aba Tibetan and Qiang 
Autonomous prefecture 8 241.6545 

Sichuan Beichuan county 9 168.716 
Zhaotong in Yunnan 10 176.599 
Sichuan thousand square Chinese Herbal 
Medicine Co., Ltd. 11 153.8656 

4. Discussion 

Chinese pharmacopoeia 2010 edition provisions of oleanolic acid as reference [3]. In this  
study, samples were processed by the Chinese pharmacopoeia method, using five different 
deployment system [4-8], TLC results were not displayed oleanolic acid, but showed a clear 
beta-sitosterol spots. Beta-sitosterol has anti-inflammatory, antipyretic effect, the effects are 
significant, and for the treatment of periodontitis all disease and oral ulcers [9, 10], which is 
consistent with some part of the effect of Clematidis armandii Caulis. Although commercially 
available Clematidis armandii Caulis contain beta-sitosterol, but in no better condition index 
components can be beta-sitosterol as an indicator. HPLC method for the determination of this 
study established high precision, repeatability, Clematidis armandii Caulis content in beta-
sitosterol is not less than 0.017 %. May be one of the bases as Clematidis armandii Caulis quality 
standards established. 
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