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Effects of drought and salt stress on flavonoids in Scutellaria baicalensis based
on plant metabolomics
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Abstract: Objective To analyze the effects of drought and salt stress on flavonoids in Huangqin (Scutellaria baicalensis).
Methods The ultrahigh liquid chromatography-tandem quadrupole time-of-flight mass spectrometry (UHPLC-QTOF-MS)
technique was used to analyze the chemical components of the roots of S. baicalensis in different drought and salt stress treatment
groups. The principal component analysis (PCA) and orthogonal partial least-squares discriminant analysis (OPLS-DA) and
univariate analysis (UVA) were used to analyze metabolome data, combined with literature mining and secondary mass spectrometry
database, based on retention time, mass-to-charge ratio and fragment ion analysis and identification of metabolites in S. baicalensis,
the differential metabolites were screened. Results A total of 44 flavonoid components were identified and 18 different flavonoid
components were screened out; and the relative quantitative values of the main flavonoid metabolites increased first and then
decreased with the degree of drought and salt stress change trend. Conclusion Drought and salt stress can change the content and
the different types of flavonoids in S. baicalensis. Moderate drought stress promotes the synthesis and accumulation of flavonoids in

S. baicalensis, but the degree of promotion is limited.
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Fig.1 Total ion current diagram of positive ion mode for detection of QC sample by UHPLC-QTOF-MS
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Table 1 Main flavonoid metabolites in S. baicalensis

95 tr/min LA JFfur L (miz) me HTR BEE(X10
1 342 3572.6-HRKHEE- AR 4651028  [M+H] C2iHx01 0.08
2 424 KEBEEH 4481006 [M+H]*, [M+Na]* C2iHx011 -0.02
30469 EMIER 564.1480  [M+H]', [M+Na]* CasHs014 0.13
4 537 FHFEER 4331125 [MHH] C2iHx010 -0.87
5 553 EEH 4470920  [M+H] CuHisOu -0.38
6 553 HEEH 463.0869  [M+H]" C2iHis012 -0.38
7569 5,73.,6-NUFHE-8 2 BRI T 0 A R 508.1217  [M+H]', [M+Na]* CHx013 -0.07
8 583 HWE-6-CHIAIMEH-8-C-o-L-FlH {0k 1 548.1528  [M+H]" —H;0, [M+Na]*, [M+H]" CasHasOn3 -0.36
9 585 5,72-=RHE-6-FALNEE-7-0- R 462.1158  [MHH]Y, [M+Na]* CH2011 -0.92
10 617 HEER 303.0502  [M+H] CisH1007 0.99
11 619 AU B 594.1580  [M+H]', [M+Na]* CoH30015 -0.83
12 621 HAME-6-C-MEmE & i 4161106  [M+H]*, [M+Na]* CaHx00 -0.23
13626 5,72.5-IEHEETH 286.0469  [M+H]" —H0, [M+Na] ", [M+H] CisHi00s -2.81
14 632 TRHKE 4-7-0-p-D-Hi & FERTR 4611075  [M+H] CxHxOr1 -0.65
15 637 52,6-=f5-6,78-= BRILHE 2 AhEH 5221371 [M+H]', [M+Na]* CaHas013 -0.44
16 646 BHIEE 3170652 [M+H] CisHinOr -1.12
17 648 FHMHAE-7-0-p-D-EEFH 4621158  [M+H]", [M+Na]* C2HnOu -0.84
18 664 FRER 317.0656  [M+H]* CisHin07 0.03
19 682 52,6-=FH 78" FAMEHER 2-HHER 506.1059  [M+HJ", [M+Na]* CyHnOn -0.30
20 698 HBE-S-CHEMHE 4161107  [M+H]", [M+Na]*, [M+H]*—H:0 CoHo09 -0.06
21 716 ZEERNESE 2720686  [M+H]', [M+Na]* CisH1205 0.38
2 716 W E-4-0-p-D- A R R 4481000  [M+H]—H,0, [M+H]* CaiHx011 -1.23
23 741 574-Z8HE-3.83 - HAE L 360.0845  [M+H]', [M+Na]* CisHi60s -0.15
24 743 572-ZFHE-6-FESEE 3010710 [M+H]* CieH 1206 L11
25 152 DUAKE-SHERE 4471275  [MHH] CHx010 -2.36
26 757 NESH 461.1074  [M+H]' CHaOn -0.95
27 173 EEME-T-0-B-HIRRER 4760952 [M+HJ", [M+Na]* CHuOn -0.49
28 775 5,72 3-SR 286.0480  [M+HJ', [M+Na]* CisH1006 0.87
29 791 FEHR 2840687  [M+H]', [M+Na]* Ci6H1205 0.87
30 8.02 57-FRE-82- HIE LR H R 4901112 [M+HJ, [M+Na]* CsH201 022
31 827 4-FE-3-FEAEE 268.0733  [M+HJ, [M+Na]* Ci6H1204 -1.13
32 840 52-fFHE-78,6'-= BRI HE-2- 0 R R 5231441  [M+H] CaHas013 -1.00
33 849 3,782-JUiRILHEH 286.0477  [M+H]', [M+Na]* CisHi00s -0.05
34 849 52T HT7 8.6 HVE B -0 - B RE R AL 5201215  [M+HJ", [M+Na]* CoH24013 -031
35 879 HEE 270.052 8 [M+H]*, [M+Na]* CisHi00s 0.09
36935 EHER 3300741  [M+H]', [M+Na]* CiH107 0.49
37 944 33 4-=HEIEHT 3121002 [M+H]', [M+Na]* CisHi0s 1.29
38 976 57-FIEY 45 Z RN 3440898  [M+H]', [M+Na]* CisHis0r 0.56
39 1012 HER-7-HEE 1284.0688  [M+H]", [M+Na]* CigH1205 1.09
40 1012 3,7-TRFE-3 4T HEETER 3150865  [M+H]* Ci7H1406 0.45
41 1039 HER 3440897  [M+HJ", [M+Na]* CisHi607 0.34
42 1100 S-Fk-6,7-— FIE AR 298.0839  [M+HJ, [M+Na]* Ci7H 1405 -0.75
43 1125 3-FE3 4 SR 298.0841  [M+HJ", [M+Na]* Ci7H1405 -0.02
44 1138 EEIE)HLE 380.1228  [M+H] C20H00s -0.66
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Fig.2 PCA scores of all samples (including QC samples)
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Table 2 Differential components of flavonoids in S.
baicalensis
ik 4 AR RE(X109
ClusCKI 5,74-=#0E-383-=HE KT CisHigOs 015
CosCK1 LRI % C20Ha00s -0.66
HER CrHu07 049
CausCK1 HER-7-H Ciein0s 1.09
37-CRAY AT R TR CrH1406 045
3,782 WK HR CisHOs 005
TlvisCK2 HEE CisHi607 0.34

EMENIB R
APR-6-C-HR AR RE Y
5,2\0-=FeRk-6,7,8-= LA B 2 -RIHA CutaOs 044
T2wCK2 H AT CasHasO14 -0.04
AWM E-6-CHEERH-S-C-o-LITR MM R CollsO 036

Ca0H2008 —0.66
Ca1H2009 -0.23

57,25 F AR CisHios -2.81
33 4= RE A CisHig0s 1.29
T3ysCK2 3,7-—f25E-3' 4~ R ST CiH1406 045
35,72 6- TR A - A Y Caf0n  -137
KRR Ca1HaoOn1 -0.02
FREE CiH07 0.03
LB as SR ] CHi0s 113
52 A-78,6-= TR AT HHER CulOi; 031

3.2.4  FEEWER ARG RARL N EE
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MW . KR 7-0- W E W B R R
( UDP-glucuronate: baicalein 7-O-glucuronosyl
transferase, UBGAT) #4b N 554, HEWriZ B 1
AR UBGAT VAT REAHXT B . A 7]
R, SAFHRERAARREOE (4 H 1 H~10
J15 D XT38 55 250 U8 o7 & 8 R O B 1
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Fig. 4 Change trend of flavonoids in S. baicalensis
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