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Abstract: The paper is to establish an UPLC-MS/MS method for the simultaneous determination of 19
components in Microctis Folium from different production areas. The 50% methanol was used as extraction
solvent. The Agilent ZORBAX SB C18 (150 mm x 2.1 mm, 1.8 um) column was used; mobile phase was acetonitrile —
0.1% acetic acid with gradient elution, flow rate was 0.3 mL-min”, colume temperature was 30 °C, and the
injection volume was 2 uL; electrospray ionizaton source was used and detected in negative ion mode. The results
showed that the established UPLC-MS/MS method could well separate the 19 components, and the methodological
investigation results of 19 components were good. By means of orthogonal partial least squares discriminant
analysis (OPLS-DA), 28 batches of Microctis Folium samples from different production areas can be divided into
three categories, Guangdong, Guangxi and Hainan are each classified into one category, and 10 signature compounds
which affecting the quality differences of different production areas were screened out. The established method is
accurate, reliable, sensitive and reproducible. It can provide a basis for the establishment of the quality standard of
Microctis Folium, as well as for safety and quality research.
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Table 1 Origin information of Microctis Folium samples

Sample No. Origin Sample No. Origin
BZYO01 Xiashan-1, Zhanjiang, Guangdong BZY15 Tanshui-1, Yangchun, Guangdong
BZY02 Xiashan-2, Zhanjiang, Guangdong BZY16 Tanshui-2, Yangchun, Guangdong
BZY03 Xiashan-3, Zhanjiang, Guangdong BZY17 Tanshui-3, Yangchun, Guangdong
BZY04 Suixi-1, Zhanjiang, Guangdong BZY18 Bajia-1, Yangchun, Guangdong
BZYO05 Suixi-2, Zhanjiang, Guangdong BZY19 Bajia-2, Yangchun, Guangdong
BZY06 Suixi-3, Zhanjiang, Guangdong BZY20 Yulin-1, Guangxi
BZY07 Xingning-1, Meizhou, Guangdong BZY21 Yulin-2, Guangxi
BZY08 Xingning-2, Meizhou, Guangdong BZY22 Yulin-3, Guangxi
BZY09 Xingning-3, Meizhou, Guangdong BZY23 Qinzhou-1, Guangxi
BZY10 Yangxi-1, Yangjiang, Guangdong BZY24 Qinzhou-2, Guangxi
BZY11 Yangxi-2, Yangjiang, Guangdong BZY25 Qinzhou-3, Guangxi
BZY12 Yangxi-3, Yangjiang, Guangdong BZY26 Wuzhishan-1, Hainan
BZY13 Yangxi-4, Yangjiang, Guangdong BZY27 ‘Wuzhishan-2, Hainan
BZY 14 Yangxi-5, Yangjiang, Guangdong BZY28 Wuzhishan-3, Hainan

FIE R 2 8 N (multiple reaction monitoring, Table 2 UPLC-MS/MS parameters of each component. DP:
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Declustering potential; CE: Collision energy. "*" is quantitative ion

t Parent Daughter

No. Compound /mRin ion (m/%) ion (m/2) DP/V CE/V
1 Caffeic acid 7.48 179.03 135.04* 30 13
134.04 13
2 Procyanidin B2 8.55 577.14 289.07* 48 45
125.02 30
3 Epicatechin 10.15 289.07 245.08* 50 15
109.03 25
4 Vicenin-2 12.80 593.15 353.07* 75 37
383.08 37
5 4-Hydroxycinnamic 13.19 163.04 119.05%* 30 13
acid 120.05 13
6 Ferulic acid 17.23 193.05 134.04* 30 15
137.02 15
7 Schaftoside 18.49 563.14 353.07* 70 40
383.08 40
8 Isoschafutaside 22.82 563.14 353.07* 70 40
383.08 40
9 Vitexin 23.17 431.10 311.06* 45 22
283.06 33
10  Typhaneoside 2426 769.22 314.04* 85 45
299.02 65
11 Isovitexin 24.45 431.10 311.06* 45 20
341.07 20
12 Rutin 25.03 609.15 300.03* 75 42
271.02 65
13 Isoquercitrin 26.06 463.09 300.03* 55 30
271.02 50
14 Isorhamnetin-3-O-  27.55 623.16 314.04* 75 35
nehesperidine 271.02 60
15 Kaempferol-3-O- 32.12 593.15 284.03* 60 38
rutinoside 285.04 40
16  Astragalin 33.18 447.09 284.03* 50 28
255.03 42
17 Narcissoside 34.12 623.16 315.05* 65 30
299.02 50
18 Isorhamnetin-3-O-  35.37 477.10 314.04* 60 30
glucoside 243.03 42
19  Tiliroside 43.72 593.13 284.03* 60 35

255.03 60
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Figure 1 TIC chromatograms of mixed standard solutions (A,

B), Microctis Folium sample solution (C), and blank solution (D).
1: Caffeic acid; 2: Procyanidin B2; 3: Epicatechin; 4: Vicenin-2;
5: 4-Hydroxycinnamic acid; 6: Ferulic acid; 7: Schaftoside;
8: Isoschafutaside; 9: Vvitexin; 10: Yphaneoside; 11: Isovitexin;
12: Rutin; 13: Isoquercitrin; 14: Isorhamnetin-3-O-nehesperidine;
15: Kaempferol-3-O-rutinoside; 16: Astragalin; 17: Narcissoside;

18: Isorhamnetin-3-O-glucoside; 19: Tiliroside
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Table 3 Regression equations, linear range, limit of quantitation (LOQ) and limit of detection (LOD) of 19 compounds

Compound Regression equation r Linear range/ug-mL"  LOQ/ng-mL" LOD/ng-mL"
Caffeic acid Y=1367.23X-20.78 0.999 6 0.206-10.319 0.103 2 0.020 6
Procyanidin B2 Y=186.78X+91.87 0.999 8 2.448-61.199 0.1530 0.0459
Epicatechin Y=48.19X+209.14 0.996 4 3.992-199.599 0.099 8 0.0333
Vicenin-2 Y=2028.64X +229.59 0.998 8 0.205-5.135 0.1027 0.020 5
4-Hydroxycinnamic acid Y=1545.45X - 86.56 0.9959 0.203-5.064 0.101 3 0.033 8
Ferulic acid Y=2879.31X-124.26 0.998 2 0.203-10.144 0.020 3 0.006 8
Schaftoside Y=1545.59X+120.54 0.999 6 0.205-10.263 0.102 6 0.034 2
Isoschafutaside Y=1291.65X+737.45 0.999 2 0.504-25.194 0.050 4 0.001 7
Vitexin Y=1992.41X+ 7 606.01 0.9953 1.500-75.024 0.0750 0.0150
Typhaneoside Y=3480.32X+651.14 0.999 4 0.603-30.150 0.120 6 0.040 2
Isovitexin Y=1897.28X+2 663.83 0.997 5 1.005-50.254 0.100 5 0.033 5
Rutin Y=4168.39X+962.02 0.999 8 0.404-20.207 0.0101 0.003 4
Isoquercitrin Y=2534.90X+302.36 0.999 7 0.420-20.976 0.042 0 0.0140
Isorhamnetin-3-O-nehesperidine Y=3654.74X+1196.79 0.999 6 0.418-20.877 0.083 5 0.027 8
Kaempferol-3-O-rutinoside Y=282771X+1661.22 0.999 3 1.005-50.235 0.100 5 0.020 1
Astragalin Y=2861.84X+ 87.66 0.999 4 0.205-10.251 0.102 5 0.034 2
Narcissoside Y=2155.58X+7581.83 0.997 6 2.006-100.315 0.200 6 0.066 9
Isorhamnetin-3-O-glucoside Y=2591.73X+2721.20 0.997 4 1.013-50.625 0.1013 0.033 8
Tiliroside Y=3904.58X+3 818.86 0.996 9 0.399-19.972 0.0399 0.0120
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Figure 2 Orthogonal partial least squares discriminant analysis

model permutation test diagram
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Figure 3 Orthogonal partial least squares discriminant analysis scores diagram
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Figure 4 VIP diagram of orthogonal partial least squares discriminant analysis
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