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Simultaneous determination of nine components of Scutellaria Baicalensis in
different habitats and growth years by HPLC
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Abstract: Objective To establish an HPLC method for simultaneous determination of nine main chemical constituents in Scutellaria
baicalensis (scutellarin, baicalin, scutellarin, wogonoside, apigenin, baicalein, wogonin, aspen, and melaleuca (A). Methods 0.5 g powders
of S. baicalensis was extracted two times by ethanol (each for 30 min), and the extracts were merged into 50 mL. Separation was carried out
on Ultrasil C;g chromatography column (250 mm x 4.6 pm, 5 um), by using acetonitrile-0.1% formic acid water as the flow phase for gradient
elution; with volume flow at 1 mL/min, detection wavelength at 274 nm and column temperature at 30 “C. Results The linear relation of
nine main active components measured in the range of mass concentration was good with perfect precision, repeatability and stability, the »
value of which was all more than 0.999 5. The average recovery rate was 95.94%—99.88%, RSD was 0.68%—1.90%. Conclusion The
HPLC method established for the simultaneous determination of nine main chemical compositions in S. baicalensis is accurate, simple,
sensitive and specific, which can provide references for the quality evaluation of S. baicalensis.
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Table 1 Collected information of 42 samples

G5 7 PR BRI S 7l KRR BRI
1 JH Tl L v 2 XA 3 R | 22 TR EE 2 X STR 1 M
2 VT R S e A 3 HE | 23 AT R S MR N 1 H
3 TH RTINS AT 3 M| 24 TH R T E R E 2 O R A 1 Bk
4 RN E E 2 R 3 Bk | 25 TrTEIRE T S WO B A 1 M
5 WA R 2 HRE 3 M| 26 THRITEIMEE E 2 A 1 M
6 RTINS SR 3 M| 27 RIS E 2 SR 1 Bk
7 T T R S R 3 M| 28 T TR E 2 S 1 Bk
8 TH BN EL R 2 KB 3 HEE | 29 B AL B SR A SR R A 2 M
9 W E B S BRI 3 B | 30 R AL BRI R A B Pl A 2 H
10 FHHERE FE S LN 3 RH | 31 BB T A B A B AL A P 2 H
11 R H 2 LT TR 2 M| 32 BB AL B AR R A S R 2 M
12 TR S LT TR 2 M| 33 B AL B AR R A S Rl 2 M
13 F B T 2 D A 2 BrE | 34 RHTEAL B A BUR AL S R 2 Mk
14 F B 2 D KA 2 B | 35 Bepurh B2k 2 2 Mk
15 v L AR & R KA 2 B | 36 BRpurh Pk 2 2 b
16 T L7 v 2 SR 2 B | 37 BRourhE g 2 2 M
17 R EE 2 KRS 2 | 38 BRyUhEE 2R R 2 H
18 T L A 5 NV KA 2 | 39 BRyrhEE 2R R 2 H
19 T FTEIEL S MBS 2 M| 40 BRiGHR R 25K 2 TR b 2 M
20 BN T 2 A 2 M| 41 PR EE 25K 2 R b 2 M
21 WREME FE S AN 1 B | 42 Brorh gk 2 2 ot
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Fig. 1 HPLC of mixed reference substances (A) and samples
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Table 2 Regression equation and linear range of nine constituents

D% BV SRy r LebEu /g
Liigsagon S Y=1981 111.47 X—17 784.38 1.000 0 0.15~1.55
WA Y=2 847 815.79 X—495 786.42 0.999 5 1.47~14.47
liigsogos 3 Y=3 699 461.18 X—24 135.16 0.999 6 0.02~0.25
AT Y=3 454 151.88 X—55 906.18 1.000 0 0.58~5.76
NE3 S Y=1434923.71 X—5 059.82 0.999 7 0.02~1.99
RS Y=6869 837.01 X—270 508.69 0.999 9 0.36~3.64
WHEH Y=7021765.55 X—42 622.02 0.999 9 0.09~0.90
H¥ % Y=6453 562.18 X—13 061.15 0.999 7 0.02~0.18
TE&KE A Y=5701907.46 X—48 747.56 0.999 9 0.10~1.04
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Table 3 Determination of nine constituents content in 42 batches of samples (n = 3)

JRA 2 HU(mg g )

.
Wi “iiostr mAE BRSE  WRSE ARk REE  WREE  AWE  TRMEA
1 1.278 0 129.252 1 0.1659 29.260 4 0.638 2 6.590 7 1.5470 0.268 2 0.664 5
2 1.6318 132.843 7 0.179 2 23.2550 0.5590 8.5009 1.0153 1.002 9 0.673 1
3 1.1912 155.445 3 0.194 0 25.502 4 0.3050 5.3260 1.088 8 1.1310 0.681 1
4 1.190 8 121.012 5 0.162 3 27.659 0 0.254 3 1.303 0 33113 0.8717 1.8251
5 2.049 1 115.620 0 1.276 2 25.770 7 0.3104 0.569 3 1.1953 0.436 8 1.037 2
6 1.3456 122.889 0 0.148 5 21.816 0 0.3105 1.054 5 1.276 6 0.4232 0.526 4
7 0.958 2 100.314 0 0.209 4 253843 0.309 9 0.647 6 45833 04336 1.9379
8 1.0379 124.842 0 0.1822 25.1839 0.3307 0.8100 1.074 6 0.368 3 0.8553
9 1.089 7 128.069 8 0.197 6 333381 04815 1.670 1 09556 1.184 2 0.667 4
10 1.098 3 110.596 3 0.173 5 21.9455 0.2819 1.044 1 1.114 6 0.1359 0.924 5
11 0.780 8 104.428 7 0.184 8 19.404 9 0.549 6 1.133 6 14140 1.3900 1.055 4
12 1.006 8 103.401 3 0.291 5 30.1629 0.7252 1.702 1 1.1323 1.768 7 0.965 7
13 1.146 3 138.574 0 0.157 8 24.695 1 1.5422 5.8050 27109 0.3389 23736
14 09255 87.224 6 0.3017 17.543 3 0.774 6 32700 2.763 8 0.446 7 1.941 1
15 0.756 1 111.818 4 0.176 1 21.680 7 0.603 8 2.5550 2.741 8 04537 2.363 8
16 1.7550 106.064 4 0.1799 22.504 3 0.738 4 3.646 0 25125 03731 1.665 7
17 1.396 4 117.676 0 0.1799 24.144 1 1.0599 2.5816 2.0477 03197 1.795 1
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. )ﬁi‘ﬁiﬂl/(mgg*l)
SR BT FHHER WEET TR mER NEESER AR TRE&RA
18 1.241 6 104.570 7 0.065 2 22.276 4 0.643 1 3.722 0 2.193 8 0.642 0 1.566 9
19 0.9752 107.761 8 0.248 0 20.343 2 0.4556  2.6701 2.274 4 2.256 4 1.844 7
20 0.396 7 134.979 3 0.242 1 29.2177 0.662 8 3.658 0 2.258 3 0.1552 1.5477
21 0.444 1 120.055 1 0.168 0 27.370 3 0.6529 45429 2.3397 1.777 3 1.569 9
22 0.318 1 111.228 6 0.164 8 22.8103 0.184 2 5.0950 2.876 5 1.238 7 0.7850
23 0.829 4 89.964 7 0.2700 15.416 7 0.7870  4.0669 32121 0.324 3 1.464 1
24 0.770 2 102.966 5 0.262 1 232172 0.476 9 7.914 0 33414 0.122 4 1.621 8
25 0.650 8 80.711 6 0.266 5 19.863 9 0.490 1 1.562 0 3.6159 0.190 6 1.878 8
26 0.704 7 112.4953 0.3357 28.169 5 0.426 8 1.346 7 2.542 1 0.133 6 1.0851
27 0.823 7 117.141 6 0.238 4 25.007 1 0.453 5 8.694 0 3.7225 0.3339 1.863 6
28 1.283 8 135.116 1 0.287 6 29.8375 0.427 5 7.0459 3.2262 0.168 3 1.788 2
29 0.644 7 112.069 4 0.2397 23.8423 0.1523 1.394 0 0.086 6 0.343 3 0.203 2
30 0.853 9 104.252 8 0.2332 21.5573 0.0919 2.994 0 0.0950 0.138 4 0.1720
31 1.024 4 97.887 9 0.386 0 20.938 2 0.1246  2.7498 0.092 9 0.094 7 0.1522
32 0.8659 111.670 0 1.2651 25.118 1 0.549 9 3.284 8 0.201 2 0.8351 0.1953
33 0.430 3 113.663 6 0.936 2 19.5853 0.180 5 2.9920 0.201 2 0.8351 0.1953
34 1.9612 122.026 0 1.606 7 18.622 0 0.217 4 1.530 4 0.087 4 0.878 2 0.242 8
35 1.983 0 153.743 8 0.168 0 31.6153 0.173 8 3.843 4 1.708 0 0.2410 0.9259
36 2.0213 161.269 3 0.095 2 43.730 8 0.2383 3.209 6 1.626 0 0.1852 0.9070
37 1.561 0 122.207 0 0.2112 29.116 6 0.4533 3.284 8 1.486 3 0.238 1 0.734 8
38 1.6316 97.3315 0.291 1 27.6510 0.227 5 3.719 1 23597 0.301 8 1.643 3
39 2.102 6 1399142 0.261 8 31.782 6 0.692 9 3.6316 2.0055 0.162 1 0.891 8
40 2.780 3 129.330 4 0.138 8 30.301 8 0.2197 3.3975 3.5770 0.423 5 1.826 7
41 1.273 8 136.429 1 1.472 3 1.291 9 0.5153 22525 0.488 5 1.821 0 04159
42 0.830 7 140.172 0 1.3194 1.253 5 0.263 6 31777 1.5752 1.230 6 0.695 4
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