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Prediction and analysis of quality markers between crude and wine-processed
Scutellaria baicalensis based on “components-targets-metabolism” network analysis
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Abstract: Objective To explore the potential Q-markers between crude Scutellaria baicalensis (CSR) and wine-processed S.
baicalensis (WSR) based on ‘“components-targets-metabolism” network analysis. Methods According to the differential
components between CSR and WSR, the network relationship of “components-target-metabolomics” was constructed combining
network pharmacology and metabolomics. The correlation analysis was then conducted between flavonoids glycosides, and
aglycones in S. baicalensis, between differential components and endogenous metabolites to predict the potential quality markers.
Results In this study, combining the results of network pharmacology and metabolomics, baicalin and oroxylin A-7-O-glucuronide
were regarded as the quality markers of CSR; Baicalein and wogonin were considered as the quality markers of WSR. Conclusion
It is crucial wine-processed mechanism of S. baicalensis that glutinous rice wine can promote the dissolution and absorption of
aglycones. Overall, identification of the differences between Chinese herbal decoction pieces and it processed product, combining
analysis of network pharmacology and metabolomics, which provides a demonstration for the investigation of quality markers of
Chinese herbal pieces.
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Fig. 1 Differential component analysis of crude and wine-processed S. baicalensis by UPLC-Q-TOF-MS
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Fig. 2 Metabolomics study of Scutellariae Radix and its wine-processed products in plasma of pneumonia rats
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Fig. 3 Different components between Scutellariae Radix and its wine-processed products-anti-inflammatory target network
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R1 MEHBEZFBAREHES “BE-HES-RS”
Table 1 Network pharmacology integrated metabolomics “pathway-target-component”
i D% “IpE-Il ARy RS AN AR
1 EL 51 /%
R EER ADORA3. ABCC1. TP53*, MAPK1?. NFKB1.MAPK3 6 60.00
F24ER A-T-O-HiPEPEIE BT ADORA3. TNF. MAPKI14. TP53%, NFKBI1. PIK3CA 6 60.00
P TNF. MAPK14. PIK3CA. TP532. NFKBI 5 50.00
R R-T- W B TNF. MAPK14. ABCCI. PIK3CA. ABCCI 5 50.00
HET# ADORA3. ABCCI. TP53. MAPKI*. NFKBI 5 50.00
SE7E ADORA3. ABCCI. TP53. MAPKI1*, NFKBI 5 50.00
IV &R -7-O- 81 % PR R TNF. MAPK14. PIK3CA 3 30.00
R 3 -T-O- R R PR IR TNF. MAPK14. ABCCI 3 30.00
TEEER-T-0- B B R ABCCl. PIK3CA. ADORA3 3 30.00
P ADORA3. ABCCI. TP53 3 30.00
TSN TNF. MAPK14. PIK3CA 3 30.00
57-Z#5H-82- “HE AN NOS3. ADORA3 2 20.00
BT 1T ADORA3. ABCCI 2 20.00
HERERI ADORA3. ABCCI 2 20.00
TSN 1 ADORA3 1 10.00
HEHRERDI ABCC1 1 10.00
B A®R CYPIAI. CYPIA2. UGTIAl. CYP2C9. CYP3A4. 7 100.00
CYP2A6. CYP2B6
WER CYPIAI. CYPIA2. UGTIAl. CYP2C9*. CYP3A4* 5 71.43
RSy o | CYP1Al. CYP1A2 2 28.57
57-ZFH-8,2- “HIEAEHE]  CYPIAL. CYPIA2 2 28.57
HET# CYPIAI. CYPIA2 2 28.57
DUEE CYP1Al. CYP1A2 2 28.57
TS 1T CYP2C9 1 14.29
BERAW &EMR CYPIB1. CYP1Al*, CYPIA2*, MAOA. MAOB 5 100.00
SE7E CYPIBI. CYPIAl*, CYP1A2*, MAOA. MAOB 5 100.00
WER CYPIB1. CYP1Al*, CYPIA2*. MAOA 4 80.00
5,7-§2-82- THISIL ] CYPIBI. CYP1Al1®, CYP1A2? 3 60.00
BTN 1 CYPIB1. MAOA. MAOB 3 60.00
HEHRERDI CYPIBI. CYP1Al*, CYP1A2? 3 60.00
DR CYPIB1. CYP1Al*, CYP1A2? 3 60.00
R T-HE R CYPIB1. MAOA 2 40.00
TEEER-T-O-WEFERRRTT CYPIBL. MAOB 2 40.00
T 11 CYP1Bl. MAOA 2 40.00
HERERI CYPIB1. MAOA 2 40.00
FroK 3 -7-O- R R FEE R Y CYPIBI 1 20.00

*HLERH PPI W25 AT AR R A ) BRI FE B i B

2The protein with a high degree of correlation with other proteins in the PPI network
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Table 2 Correlation analysis of flavonoid glycosides and flavonoid aglycones components of S. baicalensis

MRl A B C D E F G H [ J K L M N

A 1000 -0.664" 0605  0.849" 0605 0883 -0.798" 0858 0792 0832 0390 -0299"  0414" 0834"
B -0.664" 1000 -0.082 -0.529" -0.082 0587 0723 -0.602" 0333 0470 0.098  0.621" -0.158 0494
C 0605  ~0.082 1.000 0512 1.000" 0527 -0.355" 04977 0626 05157 0871 0.096 0479"  0.507"
D 0.849™ 0529 0512 1.000 05127 0989 -0.892" 0984 08757 0978 03977 0441 0470 09827
E 0.605"  ~0.082 1.000"  0.512"  1.000 0527 -0355" 0497 0.626" 05157 0871"  0.096 0479" 0507
F 0.883" 0587 0527 0989 0527 1000 09177 0991 08657 0964 0390 0473 0450 0968
G 079" 0723 -0355" -0.892" 0355 0917 1000 0925 -0.692" -0.836" 0200 0.627° -0.283" -0.850"
H 0.858™ —-0.602" 04977 0984 0497 0991 -0.925"  1.000 0.834™ 0951 0362 —0489" 0439 0957
I 0792 -0333 06267 0875  0.626" 0865 -0.692"  0.834"  1.000 0933 0.552" -0.201 0611 0.929"
] 0832 -0470"  0515" 0978 0515 0964 -0.836™ 0951 0933  1.000 0408 0377 0546 0.994"
K 0.390"  0.098 0.871" 0397 0.871™ 0390 -0.200 0362 035" 0408  1.000  0.186 0.528™  0416"
L -0299"  0.621" 0096  -0441" 0096 -0473" 06277 -0489" -0201  -0377" 0.8  1.000 0.019  —0.401"
M 0414 -0.158 0479 0470 0479”0450 -0.283" 0439  0.611" 0546”7 0528 0.019 1000 0.550"

N 0.834™  -0494™ 0507 0982 0507 0968 —0.850"  0.9577 0929 0994  0416™ -0401" 0550  1.000
AT B-HEER CUESH DWNHEEER BE-TERER A7-OWMERHEBRYT F-TEHEX A G-HXEX-7HEMT HAEXR &
R R-T-O-HERBRYE TS5 E K-AMER-7-0-MEHEER L-AMER M-57- B8 " HEILEI-7-0- MR  N-57-—
FrFk-8,2- AL

A-baicalin ~ B-baicalein ~C-wogonoside D-wogonin  E-oroxylin A-7-O-glucuronide  F-oroxylin A G-apigenin-7-glucoside = H-apigenin

I-hispidulin-7-O-glucuronide ~ J-hispidulin ~ K-chrysin-7-O-glucuronide = L-chrysin =~ M-5,7-dihydroxy-8,2"-dimethoxylflavone-7-O-glucuronide
N-5,7-dihydroxy-8,2'-dimethoxyflavone
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Table 3 Correlation analysis of differential components and endogenous metabolites
iiPNEd 1 2 3 4 5 6 7 8 9 10 11 A B ¢

1 1.000 0.637°  0.875 0915 0.848™ 0.738" 0.159 0487 0303 0.022 0275 -0.124 -0.714" 0.283
2 0.637" 1.000  0.695° 0.519 0.637° 0.767" 0.648" 0.606" 0.290 0.490 0.531 0.194 -0.685" 0.655"
3 0.875"  0.695" 1.000 0.947" 0.989" 0.951"" 0403 0.818"" 0486 0395 0266 -0.113 -0.621" 0.385
4 0915 0519 0947 1.000 0.956™ 0.840" 0.147 0.655° 0393 0.131 0.159 -0.268 -0.602 0.239
5 0.848"  0.637°  0.989"™ 0.956™ 1.000 0.951" 0377 0.813" 0.554 0354 0299 -0.122 -0.560 0.412
6 0.738™  0.767" 0.951 0.840" 0.951" 1.000 0.573  0.875" 0.613° 0550 0431 0.020 -0.621" 0.534
7 0.159 0.648" 0403 0.147 0377 0573  1.000 0.733" 0593  0.877" 0.662" 0.632° -0.292 0.724°
8 0.487 0.606° 0.818"™ 0.655" 0.813" 0.875" 0.733° 1.000 0555 0.810"™ 0.282 0.125 -0.354 0.496
9 0.303 0290 0486 0393 0554 0.613" 0593 0.555 1.000 0391 0.764™ 0457 -0.189 0.593
10 0.022 0490 0395 0.131 0354 0550 0.877"" 0.810" 0391 1.000 0268 0392 -0.208 0.430
11 0.275 0.531 0266 0.159 0299 0431  0.662° 0.282 0.764™ 0268 1.000 0.654" -0.364 0.800""
A -0.124 0.194 -0.113 -0.268 -0.122 0.020  0.632° 0.125 0457 0392 0.654" 1.000 0.042 0.664"
B -0.714"  -0.685" -0.621" -0.602 -0.560 -0.621" -0.292 -0.354 -0.189 -0.208 -0.364 0.042  1.000 —0.173
C 0.283 0.655° 0385 0239 0412 0534 0724° 0496 0593 0430 0.800" 0.664° -0.173 1.000
1S 27K R-T-H B HE  3-TRAKAT-O- & BRRYE  4-DUSEH  5-57- "8R8 2- “HEMARE omEMR 7-HER

SHEEERI 9-AME 10-HEHEL 11-00EFR A-OER B-HEYMHERE C-HURR

1-baicalin  2-apigenin-7-glucoside

3-oroxylin A-7-O-glucuronide

4-wogonoside

5-5,7-dihydroxy-8,2'-dimethoxyflavone 6-hispidulin

7-baicalein 8-viscidulin II 9-chrysin 10-skullcapflavon I 11-wogonin A-tryptophan B-phytosphingosine C-retinoate
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