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Abstract: The quality of Scutellaria baicalensis Georgi has a close relationship to the harvest time. With
the annual and biennial Scutellaria baicalensis Georgi in different harvest periods as samples, we detected the
dynamic changes of chemical compositions in their contents by UHPLC-MS/M S metabol omics technology, then
identified the biomarkers of different harvest periods and analyzed their changes in content, finally analyzed the
correlation among different metabolites. The results showed that chemical compositions of different harvest
periods were obviously different, and showed regular changes. According to the results, if the flavonoid
aglycones are chosen as the target components, the proposed harvest time could be May. If flavonoid
glycosides, the time is from July to August. Plant metabolomics methodology based on UHPLC-MS/MS can
be used to detect the chemical compositions of Scutellaria baicalensis Georgi in different harvest periods, which
provide a reference to the optimum harvest period of Scutellaria baicalensis Georgi, and also provide a new
method of quality evaluation of traditional Chinese medicina materials.
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Table 1 Compounds identified by UHPLC-MS/MS in Scutellaria baicalensis Georgi.
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Figure 1 Total ion chromatogram of Scutellaria baicalensis
Georgi by UHPLC-MS/MS.  A: Positive ion mode; B: Negative
ion mode; 1-27 in A can befound in Table 1

“Identification result obtained by comparing

with authentic standard

No. Identification Formula tF?/ [M+H]"(m'2) Mgjor fragment ion Ref.
min - Measured Calculated Error (ppm) (m2)
1  Chrysin-6-C-arabinosyl-8-C-glucoside CaH26013 470 549.1580 549.160 3 -4.2 531, 513, 495, 411,375 14,16
2 5,7-Dihydroxy-2'-methoxy flavanone-7- O- CxnH1g012 493 463.0848  463.087 1 -5.1 287 14
glucuronide
3 Chrysin-6-C-glucosyl-8-C-arabonoside Co6H28013 530 549.1578 549.160 3 -4.5 531, 513, 495, 411,375 14,16
4 5,7,2-Trihydroxy-6-methoxy flavone-7- O- C22H20012 7.12 477.1005 477.1028 -4.7 301, 286 14, 16
glucuronide
5 Baicalin’ Cx1H18011 830 447.0809 447.0922 -5.1 271, 253 14, 16
6 5,7,2'5-Tetrahydroxy-8,6'-dimethoxy C17H1408 8.08 347.0744 347.0761 -5.0 332, 314 14
flavone
7  Oroxylin A-5-O-glucopyranoside CH2019 9.81 4471267 447.1286 -4.1 285 14
8  Norwogonin-7-O-glucuronide Cx1H18011 9.94 447.0002 447.0922 -4.4 271 14, 16
9  5,7,8-Trihydroxy-6-methoxy flavone-7- O- CpH2012 1053 477.1009 477.1028 -4.0 301, 286 14
glucuronide
10 Wogonin-5-O-glucoside CpoH22010 10.76  447.1264  447.1288 -5.2 447 14
11 Oroxylin A-7-O-glucuronopyranosi de” CpHO11 1135 461.1057 461.107 8 -4.6 285, 270 14, 16
12  5,6,7-Trihydroxy-8-methoxyflavone-7- O- CpoH0012 1153  477.1006  477.1028 -4.6 301 14, 16
glucuronopyranoside
13 Baicalein-6-O-glucuronide CxnHi1sOnn 1198  447.0901  447.092 2 -4.8 271 14, 16
14 Wogonoside” CpoH0O0nn 1242 4611055 461.1078 -5.1 285, 270 14, 16
15 5,7-Dihydroxy-6,8-dimethoxy flavone-7- O- CpH2201, 1295 4911161  491.1184 -4.8 315, 300 14, 16
glucuronide
16  5,7,8-Trihydroxy flavone CisH100s 1397 271.0587  271.060 1 -5.2 253, 241, 169 14,15
17 Phenanthroline 11 CiH120s 14.27 301.0691 301.0707 -5.1 286 14
18 Baicalein” CisH100s 1445 271.0587  271.060 1 -5.2 253, 225, 123 15, 16
19  Trihydroxy-dimethoxyflavone Ci7H1407 1463 331.0793 331.0812 -5.9 316, 301 14
20  Trihydroxy-monomethoxyflavone CiH12Os 14.76 301.0690 301.0707 -5.6 286 14
21 Wogonin® CiH120s 16.35 285.0742 285.0758 -5.5 270 14,15
22 Chrysin CisH1004 16.37 255.0638  255.0652 -5.6 209, 153 15, 16
23 Dihydroxy-dimethoxyflavone Ci7H140s 1654 3150846 315.0863 -5.6 300, 285 15, 16
24 Kullcapflavonell CioH1g0g 16.61 3751056 375.107 4 -4.9 360, 345, 327 14,15
25 Oroxylin A CieH120s  16.73 285.0743  285.0758 -5.1 270 14,15
26  Dihydroxy-dimethoxyflavone Ci7H14Os 16.80 315.0844  315.086 3 -6.2 300 14
27  Tenaxin| CigH1607 1735 3450950 345.096 9 -5.5 330, 315 14,15
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Figure 2 Multivariate statistical analysis charts of Scutellaria
baicalensis Georgi in different harvest periods. A, C, E: Annual;
B, D, F: Biennid; A, B: PCA scores plot; C, D: Permutations plot
for PLS-DA model; E, F: PLS-DA loading plot. 1. Baicaein;
2: Wogonin; 3: Oroxylin A; 4: Kullcapflavone Il; 5: Baicain;
6: Oroxylin A-5-O-glucopyranoside; 7: Oroxylin A-7- O-glu-
curonopyranoside; 8: Wogonoside; 9: 5,6,7-Trihydroxy-8-meth-
oxyflavone-7- O-glucuronopyranoside
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Figure 3 The relative contents of biomarkers of different
harvest periods of Scutellaria baicalensis Georgi. A: Baicalein;
B: Wogonin; C: Oroxylin A; D: Kullcapflavone Il; E: Baicalin;
F: Oroxylin A-5-O-glucopyranoside; G: Oroxylin A-7- O-glu-
curonopyranoside; H: Wogonoside; |: 5,6,7-Trihydroxy-8-meth-
oxyflavone-7- O-glucuronopyranoside
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Figure4 Cluster analysis of the correlation coefficient between
biomarkers in different harvest periods (A: Annual; B: Biennia).
1: Baicalein; 2: Wogonin; 3: Oroxylin A; 4: Kullcapflavone I1; 5:
Baicalin; 6: Oroxylin A-5-O-glucopyranoside; 7: Oroxylin A-7-
O-glucuronopyranoside; 8: Wogonoside; 9: 5,6,7-Trihydroxy-8-
methoxyflavone-7- O-glucuronopyranoside
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