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Study on fresh processing of Scutellaria baicalensis based on HPLC fingerprint
and multi-index quantification
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Abstract: Objective To study the quality changes of Scutellaria baicalensis using different drying methods for fresh processing
and traditional processing, and to determine the best processing method by combining with HPLC fingerprint. Methods S.
baicalensis was dried in the shade, naturally dried, and dried at 60 ‘C. When dried to different moisture content, it was cut and dried
at 60 ‘C. The appearance and alcohol soluble extract of S. baicalensis were compared. The contents of baicalin, wogonoside,
baicalein, and wogonin from S. baicalensis were determined by HPLC and evaluated by fingerprint. Results The fingerprints of 16
batches of S. baicalensis with different processing were established, which contained the 22 common peaks, and four
chromatographic peaks were identified, namely: chromatographic peak 11-baicalin, chromatographic peak 16-wogonoside,
chromatographic peak 19-baicalein, and chromatographic peak 21-wogonin. The similarity of each batch of S. baicalensis was
calculated, and the fingerprint data were classified by cluster analysis. The optimum processing method was determined as follows:
To dry naturally until the moisture content was 20.45%—35.22%, cut into 1—2 mm slices, and then dried at 60 “C. The alcohol

soluble extract of S. baicalensis was 46.76%—49.72%. The cross section of S. baicalensis was yellow, which was consistent with the
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traditional processing color. The content of baicalin was 18.986 4%—20.112 7%, which was higher than that of traditional

processing. Conclusion There are differences in the quality of different processing of S. baicalensis. The fresh processing can

replace the traditional processing method and be used in mass production, which provides the basis for establishing quality standard.

Key words: Scutellaria baicalensis Georgi; fresh processing; traditional processing; appearance traits; HPLC; fingerprint; shaded

drying; oven drying; baicalin; wogonoside; baicalein; wogonin
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Table 1 Basic information of different processing of S. baicalensis before cutting and comparison of properties of S.

baicalensis with different processing methods

A HIKE%

i i sl RS TR IR ER

S gEEmT  REEH 0 63.66 5.10 BRETE#E R, SUH, TREVImHSE

S22 jgEEmT BT 4 52.82 5.22 BERERE, UM, TREYImESE

S3 7 42.33 522 BREE#E R, SUH, TREVmHG

S4 10 3391 4.80 BREE#E R, SUH, TREVmHG

Ss 13 27.63 4.39 BREE#E R, SUH, TREVmHG

S6  BEMT  HATE 4 43.12 5.03 BRETEHE R, SUH, TREVTHG

S7 6 3522 4.60 BRETEHE R, SUH, TREVImHG

S8 9 25.66 4.27 BEREEE R, SUH, THREVTHG

S9 11 20.45 4.19 BEREEE R, SUH, TREVTHG

Si0  BEINT. 60 CHEF 0.5 57.04 532 BERETEE R, SUH, FREVTHGE

S11 1 4981 473 BERETEE R, SUH, TREVTESRE

S12 2 25.18 4.61 BRERER, UM, SCRER, THREVIHES O
S13 233 1922 4.15 BRETEE R, SRARE, SRR, TREVmESRE
S14  fEgmL BT 45 36.42 5.51 BEREEE R, SUH, THREVTHG

S15 HAT®E 35 29.93 5.30 BRETEE R, SUH, THREVTHG

S16 60 CHEF 5 20.29 4.13 BRETEE R, SV, SCREH, THREVImESE
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Fig.1 Differences in appearance characteristics of different processing S. baicalensis

R2 UHBIARMIAETHRSHZREY (X£s,n=3)
Table 2
processing before cutting (X £ s, n =3)

Y5 BV VER HHA/% RSD/ %0l 5 BV VIR /% RSD/%
S1 44.16+0.72"&  1.63 |S9 48.23+0.28" 0.58
S2 49.35+0.26 0.54 |S10 46.9210.16% 0.34
S3 52.05+0.62" 1.20 | S11 48.98+0.76 1.55
S4 46.82+0.16 0.34 |S12 47.14%+1.03% 2.18
S5 44.50+0.08" 0.19 |S13 47.25+1.35% 2.86
S6 48.58+0.05% 0.11 |S14 48.18%0.50 1.03
S7 49.7210.12 0.24 [ S15 50.17£0.72 1.44
S8 46.76+0.57% 1.21 [S16 49.53%0.81 1.64

5 S14 t#: "P<0.05: 5 S15 LA *P<<0.05: 5 S16 L &P<
0.05 (Jal—FpFr Npeg it in T 544 TAED, *e6 A
*P < 0.05 vs S14; #P < 0.05 vs S15; &P < 0.05 vs S16 (compared with

traditional processing in the same drying method), same as table 6
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Fig. 2 Fingerprints of 16 batches of different processing S. baicalensis
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Fig. 3 HPLC of mixed reference substances (A) and HPLC reference fingerprint of S. baicalensis (R)
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Table 3 Relative retention time of common peaks of 16 batches of different processing of S. baicalensis

=

AEXS AR B B ] RSD/

do

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 SI1  SI12 SI13 S14 SI15 Sl6 %

O 0 N AN K bW N

N N0 N —m —m o e e e e e
N = O O 0 N N R W N~ O

0.113 0.113 0.113 0.113 0.112 0.112 0.113 0.112 0.113 0.115 0.113 0.113 0.112 0.113 0.112 0.111 0.770
0.261 0.262 0.262 0.262 0.260 0.259 0.259 0.260 0.262 0.265 0.261 0.260 0.259 0.260 0.261 0.256 0.719
0.434 0.433 0.435 0.434 0.432 0.431 0.431 0.433 0.435 0.439 0.434 0.433 0.432 0.433 0.425 0.429 0.676
0.507 0.507 0.508 0.507 0.505 0.504 0.504 0.506 0.508 0.513 0.507 0.507 0.506 0.506 0.501 0.502 0.552
0.521 0.520 0.521 0.520 0.519 0.518 0.517 0.519 0.521 0.527 0.521 0.520 0.520 0.519 0.515 0.516 0.500
0.558 0.558 0.560 0.558 0.555 0.554 0.554 0.557 0.559 0.565 0.557 0.558 0.556 0.556 0.552 0.551 0.578
0.571 0.570 0.572 0.571 0.568 0.567 0.567 0.570 0.571 0.579 0.571 0.571 0.569 0.569 0.565 0.564 0.578
0.585 0.585 0.587 0.586 0.581 0.580 0.580 0.585 0.587 0.594 0.586 0.585 0.585 0.583 0.581 0.577 0.653
0.692 0.691 0.689 0.692 0.690 0.689 0.691 0.691 0.692 0.687 0.691 0.693 0.690 0.690 0.689 0.689 0.216
0.704 0.704 0.703 0.706 0.704 0.703 0.707 0.704 0.706 0.703 0.704 0.705 0.703 0.704 0.703 0.697 0.303
0.730 0.730 0.729 0.730 0.729 0.729 0.732 0.730 0.731 0.741 0.730 0.731 0.729 0.730 0.729 0.729 0.401
0.865 0.864 0.863 0.863 0.863 0.863 0.864 0.864 0.864 0.862 0.864 0.862 0.864 0.863 0.863 0.863 0.090
0.881 0.881 0.880 0.881 0.882 0.882 0.885 0.881 0.882 0.880 0.882 0.881 0.881 0.882 0.882 0.883 0.116
0913 0.914 0912 0.913 00912 0.912 0913 0.913 0913 0.912 0914 0.912 0913 0912 0912 0.913 0.066
0.955 0.955 0.955 0.955 0.955 0.956 0.955 0.955 0.955 0.933 0.955 0.954 0.955 0.955 0.956 0.957 0.589
1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.000
1.076 1.076 1.077 1.075 1.071 1.065 1.065 1.075 1.074 1.076 1.074 1.075 1.075 1.072 1.072 1.065 0.383
1.125 1.125 1.126 1.126 1.122 1.116 1.127 1.125 1.126 1.131 1.124 1.128 1.124 1.124 1.124 1.114 0.361
1.225 1.225 1.225 1.225 1.220 1.215 1.223 1.223 1.225 1.234 1.223 1.229 1.223 1.222 1.221 1.215 0.376
1.324 1.322 1.325 1.325 1.319 1.314 1327 1.322 1325 1.339 1.322 1.331 1.322 1321 1.321 1315 0.443
1.425 1.425 1.427 1.427 1.420 1.415 1.428 1.424 1.427 1.441 1.424 1434 1.424 1423 1.422 1415 0.441
1.490 1.490 1.492 1.491 1.484 1.480 1.494 1.488 1.491 1.507 1.488 1.499 1.488 1.487 1.487 1.480 0.449

x4 16 HAFMITABHEZS EEHLBIEH AT IEER

Table 4 Relative peak areas of common peaks of 16 batches of different processing S. baicalensis

=

X g T AR RSD/

.H.
Jo

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11  S12 SI13  S14  S15  S16 %

S O 0 9 AN LK B WD =

O Sy
w N o=

0.017 0.020 0.026 0.020 0.023 0.023 0.008 0.013 0.014 0.012 0.013 0.014 0.014 0.012 0.007 0.012 34.908
0.116 0.103 0.142 0.108 0.137 0.137 0.058 0.077 0.081 0.069 0.087 0.095 0.104 0.069 0.050 0.066 30.939
0.220 0.181 0.205 0.195 0.192 0.142 0.149 0.172 0.170 0.173 0.113 0.130 0.196 0.152 0.143 0.100 20.594
0.152 0.124 0.147 0.135 0.129 0.130 0.106 0.175 0.115 0.111 0.125 0.131 0.130 0.093 0.089 0.108 17.432
0.029 0.022 0.018 0.020 0.022 0.023 0.018 0.113 0.021 0.028 0.028 0.028 0.031 0.017 0.019 0.020 80.356
0.027 0.019 0.024 0.020 0.020 0.023 0.015 0.016 0.020 0.021 0.025 0.027 0.026 0.028 0.023 0.030 18.807
0.039 0.029 0.034 0.031 0.032 0.032 0.027 0.019 0.026 0.026 0.032 0.030 0.033 0.022 0.020 0.029 18.224
0.080 0.048 0.059 0.041 0.070 0.072 0.030 0.029 0.036 0.028 0.038 0.053 0.041 0.027 0.022 0.045 39.228
0.038 0.028 0.043 0.025 0.030 0.028 0.020 0.032 0.019 0.039 0.018 0.016 0.022 0.031 0.029 0.030 27.262
0.212 0.124 0.199 0.153 0.135 0.131 0.116 0.154 0.148 0.105 0.086 0.116 0.117 0.148 0.107 0.107 25.024
4.752 4344 5.039 4.564 4.789 4.746 4.209 4.826 4.417 3.963 4.332 4.406 4.892 4.390 4.030 4.458 6.859
0.399 0.368 0.369 0.366 0.392 0.393 0.369 0.365 0.350 0.403 0.352 0.337 0.336 0.343 0.335 0.325 6.792
0.090 0.094 0.113 0.130 0.085 0.085 0.097 0.124 0.134 0.078 0.101 0.111 0.101 0.098 0.078 0.086 17.667
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LERSEE T

RSD/

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

S14

S15

S16 %

22

0.098
0.501
1.000
0.048
0.120
1.132
0.079
0.302
0.187

0.080
0.332
1.000
0.045
0.058
0.460
0.057
0.162
0.076

0.121
0.619
1.000
0.054
0.072
0.559
0.097
0.142
0.117

0.083
0.395
1.000
0.050
0.070
0.579
0.045
0.129
0.071

0.083
0.386
1.000
0.059
0.063
0.441
0.075
0.135
0.084

0.083
0.397
1.000
0.061
0.066
0.459
0.074
0.139
0.085

0.091
0.504
1.000
0.071
0.035
0.270
0.018
0.089
0.056

0.085
0.437
1.000
0.041
0.051
0.281
0.038
0.076
0.050

0.083
0.357
1.000
0.034
0.057
0.229
0.055
0.098
0.048

0.086
0.081
1.000
0.053
0.067
0.627
0.040
0.200
0.089

0.079
0.345
1.000
0.041
0.076
0.774
0.057
0.244
0.116

0.081
0.354
1.000
0.038
0.083
0.903
0.053
0.273
0.140

0.073
0.377
1.000
0.052
0.067
0.744
0.079
0.217
0.114

0.084
0.450
1.000
0.046
0.050
0.203
0.047
0.082
0.052

0.071
0.482
1.000
0.050
0.042
0.126
0.030
0.068
0.039

0.072
0.347
1.000
0.072
0.059
0.698
0.050
0.231
0.101

13.950
28.797

0.000
21.472
29.783
52.354
36.942
45.863
44.255

x5 16 HAEMITAEBHAS EIEHBIERILELSR

Table S Similarity results of common peaks of 16 batches of different processing S. baicalensis

FHABLEE

S1 S2 S3 S4 S5 S6 S7 S8

S9 S10 S11 S12 S13  S14  S15  Sl6 R

1.000
0.991
0.992
0.993
0.987
0.990
0.984
0.984
0.983
0.995
0.997
0.999
0.996
0.982
0.978
0.996
0.992

0.991
1.000
0.998
1.000
0.999
1.000
0.998
0.998
0.998
0.999
0.997
0.995
0.999
0.998
0.996
0.998
1.000

0.992
0.998
1.000
0.999
0.998
0.999
0.998
0.998
0.997
0.997
0.996
0.994
0.998
0.997
0.995
0.997
0.999

0.993
1.000
0.999
1.000
0.999
0.999
0.997
0.998
0.997
0.999
0.998
0.997
0.999
0.997
0.995
0.999
1.000

0.987
0.999
0.998
0.999
1.000
1.000
0.999
1.000
0.999
0.997
0.995
0.992
0.997
0.999
0.998
0.997
0.999

0.990
1.000
0.999
0.999
1.000
1.000
0.998
0.999
0.999
0.998
0.996
0.994
0.998
0.998
0.996
0.998
1.000

0.984
0.998
0.998
0.997
0.999
0.998
1.000
0.999
0.999
0.995
0.992
0.989
0.994
1.000
0.999
0.994
0.998

0.984
0.998
0.998
0.998
1.000
0.999
0.999
1.000
1.000
0.995
0.992
0.989
0.995
1.000
0.998
0.995
0.998

S10
S11
S12
S13
S14
S15
S16
R

0.996
0.998
0.997
0.999
0.997
0.998
0.994
0.995
0.994
0.999
1.000
0.999
1.000
0.993
0.991
1.000
0.999

0.992
1.000
0.999
1.000
0.999
1.000
0.998
0.998
0.998
0.999
0.997
0.996
0.999
0.998
0.996
0.999
1.000

0.983
0.998
0.997
0.997
0.999
0.999
0.999
1.000
1.000
0.995
0.992
0.988
0.995
1.000
0.999
0.994
0.998

0.995
0.999
0.997
0.999
0.997
0.998
0.995
0.995
0.995
1.000
0.999
0.998
0.999
0.994
0.992
0.999
0.999

0.997
0.997
0.996
0.998
0.995
0.996
0.992
0.992
0.992
0.999
1.000
1.000
0.999
0.991
0.988
1.000
0.997

0.999
0.995
0.994
0.997
0.992
0.994
0.989
0.989
0.988
0.998
1.000
1.000
0.998
0.987
0.984
0.999
0.996

0.996
0.999
0.998
0.999
0.997
0.998
0.994
0.995
0.995
0.999
0.999
0.998
1.000
0.994
0.991
1.000
0.999

0.982
0.998
0.997
0.997
0.999
0.998
1.000
1.000
1.000
0.994
0.991
0.987
0.994
1.000
1.000
0.993
0.998

0.978
0.996
0.995
0.995
0.998
0.996
0.999
0.998
0.999
0.992
0.988
0.984
0.991
1.000
1.000
0.991
0.996

SMET S mL 2, M EmBERZIE, %5,
N5 2R 51VR A0 FE SR R 25 W B 3R VR 25 0 R
FVETRAS 10 L, % “2.4.17 TR (il 24 2R
SEo LAETHRUNNALER (YD, XISV Ik
B (X, xfilbrdEdh 2k, HATLMERE, 15
[ A5 R AN FE SR Y=6.29 X 107 X—3.92 X 103,
R?=0.999 8, £&MEJEH 6.58~657.50 ng/mL; %
F Y=7.21X10" X—1.92X10% R?=0.999 7, £k
6 1.00~100.00 pg/mL; H5H Y=4.36X 10" X—
8.20X10% R?*=0.999 7, Zi4iu[Hl 28.72~2 871.80

pg/mL; BEEAF Y=527X 107 X—4.67X 105, R*=
0.999 6, Z&MEVE 10.00~1 000.00 ug/mL.

255 FEERRLE BRI —#EE SRR (S5)
6 11, HREWAELM P EENZER, BhinAd
BT, % “2.4.37 TR 7SR B TR

% “2.4.17 WUNEAIEKAFEATIE, 2 nlrh &Y
BRI . REEE . DOESHE. HER,

DB % R 1 B0 A el R AR I 104.83%

102.66%. 96.92%. 100.38%, RSD /K 2.34%.
0.96%- 3.52%- 1.71%, FIZITIEFWCR BRI,
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Fig. 4 Cluster analysis diagram of S. baicalensis under

different processing

25.6 ARHSEEINE K 16 AR TAME
(354 “2.47 TN i & HEb AT ERER I, &5
RIWFE 6. PIT2MHT, EEKE 27.63%KITIH],
I TS SO S S Emm, W S5%5
MTEREZER: HERGEAES RS EYR
ERm TR, fE857KERN 63.66%M Il & &k
W A SN T 2.72 5 A1 1.66 fi% .

FARTERACE N, 1EE/KEN 25.66%F P,
EEEIN TS H S e, ARG TS 0.07 £,
HIKFE 20.45%F1 35.22%K 1], TR A
BAMESIN T EREER: HESTETEYE
FRTAAGIN T, HERMMHESREEREET
BEGINT, EEKEN 63.66%MVIH], & B,
Sy beAE g hn s 4.02 570 1.91 fi%.

*6 UIHIBIARMIAEBRTRSAHMBYRSSE (XLs,n=3)

Table 6 Content of effective ingredients of S. baicalensis under different processing before cutting (X £ s, n=3)

RS HU%

G5 -

WEAT PEET WHER DHEER
S1 15.126 1+0.123 7* 2.7235+0.010 2" 2.516 8+0.030 8"#& 0.579 5+0.004 9*#&
S2 17.9232+0.169 2* 3.498 8+0.031 1" 1.360 5+0.026 0 0.409 9+0.010 1*
S3 18.595 3+0.246 0 3.107 0+0.023 3" 1.4854+0.016 9* 0.3135+0.003 5*
S4 17.979 1+0.433 9" 3.2522+0.019 0" 1.599 0+0.048 7* 0.299 0+0.005 3*
S5 19.265 3+0.178 9 3.6137+0.044 2 1.190 74+0.022 5* 0.196 6+0.003 5*
S6 16.415 0+0.098 6" 2.969 2+0.049 7* 1.132 3+0.038 8* 0.287 1+0.006 1
S7 19.031 1+0.239 3 3.820 0+0.013 0* 0.930 4+0.012 1# 0.246 8+0.001 9
S8 20.112 7+0.363 0* 3.568 4+0.002 8" 0.906 3+0.012 0% 0.196 5+0.001 0
S9 18.986 4+0.262 9 3.6217+0.028 7* 0.753 1+0.003 1# 0.254 9+0.001 2
S10 15.913 7+0.135 6% 3.281 4+0.033 0% 1.7401+0.012 2 0.463 7+0.002 9
s11 16.262 2+0.344 8% 3.173 2+0.030 2% 2.050 3+0.010 2% 0.546 5+0.004 3%
S12 15.031 6+0.077 5 2.9228+0.012 6 2.2245+0.011 2% 0.567 3+0.003 8%
S13 16.012 5+0.093 2% 2.8654+0.053 6 1.787 6+0.056 7 0.437 9+0.010 2%
S14 18.914 1+0.254 8 3.6144+0.038 1 0.676 2+0.013 0 0.217 6+0.004 9
S15 18.859 9+0.607 8 4.0240+0.014 1 0.501 0+0.007 5 0.199 2+0.001 0
S16 15.197 1+0.118 6 2.9053+0.049 9 1.71274+0.0311 0.474 3+0.008 1

60 CHETZMT, BEIMLEKEN 49.81%

I, SR SRR, RGN LE 0.07 £,
TIKEFR 19.22%H1 57.04%IKZ s TEIKZR 57.04%I0}
DI, POSEH & am, HEgn TS 0.13 £,
FKE 49.81%IR 2 TEFHIKE 63.66% VI, 1E
HRAW R EES S, ol AEg i T
0.47 £5F1 0.22 5.
3 g

AN [0 T A R 1 3 55 J8 i R A0 LA IR D 52

WK ARV, HEEFEHRESEREREAL
B, MAEERSIEEW, SREEEIK,
MR . BTE S KRR (52.82%LL F) I
DI, BTRAARSGHESKRR, BT 60 CT&
W, R %2 B SR E K o AR IR FE R, 23 {2
HEFRMBER, SUEYITH RS, MES TR E S
IKEZ YN, TEE R S B A AN AR
R, KRR EM. EESHREE, &5
78, RS KRR B YIH], BB TR A
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BEE T TR e, AR R YD, BUTRZN
R R, WAEARE R %, N— RS
RARMBEHE . At BRAESEMRMAE THE 1%
1, FEETWEEH VS RK P22, wERGEWTE
A 3 MBI R, 5 A A ER R AT AE D)
MR, WEARRE, RN 22N, i
I FEIK.

T SIS 0 I I B &L B #E AT
BV, b TR AN, Rk b ChE
i) B LA — e A il o i AT S 2 E, 45
B CREZG ) B AR RSy . FFRATHRSUE
T FRIAFABAE 3B« DG O B I TR AR %o UEg TR AR 53
T, BEREASTH S Wt AN () 0 T A 1) 35 5 24 44 1) ot
BT, WERSEERTER. AF5ES
SR ZE . B EE. ARNn &8, 46
RO, BHERETRTZAAARTERERGKE
20.45%~35.22%W X E AT U], 60 CHET S
TERF M, HATIRZE S /KE 20.45%~35.22%
BT 60 CHETHIDO, SHRIES N T2
RN, UL TR EE N T AT LR B AL G T
N TAERBRZ M B IR, BEE ), T
BRAS, S T O T RO B O . AT
FONBES =N Ty R bR PR T B
SEME. WA, AR RSB R
S, JEIR G AT 2%, BRISEAS R I 5751 2 1
N R — P T
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