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Characterization of chemical constituents and identification of absorbed prototypes
components in rat serum of Scutellaria baicalensis by UHPLC-Q-Orbitrap-MS
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College of Pharmacy, Jiamusi University, Jiamusi 154007, China

Abstract: Objective The chemical constituents in Scutellaria baicalensis and its absorbed prototypes components were qualitatively
analyzed, which provided a reference for the basic research of the pharmacodynamics of Scutellaria baicalensis. Methods U3000-Q
Exactive LC-MS/MS was used to obtain the liquid chromatography-mass spectrometry information of Scutellaria baicalensis aqueous
decoction, mixed standard solution, blank serum and drug-containing serum, and then the target compound was identified by comparing
the extracted ion chromatogram and mass spectrometry fragmentation information of OTCML (Thermo Science), mzCloud,
ChemSpider, Massbank databases and some standards. Results 125 compounds were identified from the Scutellaria baicalensis
aqueous decoction, including flavonoids, phenylpropionic glycosides, iridoid glycosides, triterpenoids, alkaloids, etc, among which 25
compounds were reported for the first time. In addition, the same analysis method was used to analyze the absorption components in
the serum of Scutellaria baicalensis. 25 prototype compounds were identified, including flavonoids, diterpenoids, iridoid glycosides
terpenoids and alkaloids, among which 19 compounds were reported for the first time, including galacturonic acid, o,o-trehalose,
scutellaprostin B, chrysin 6-C-glucoside 8-C-arabinoside, ajugapitin, chrysin 6-C-a-L-arabinopyranoside- 8-C-glucoside, eriodictyol
7-glucuronide, chrysin 6-C-glucoside-8-C-a-L-arabinopyranoside, chrysin 6-C-arabinoside 8-C-glucoside, 6-O-methylscutellarin,
dihydrobaicalin, apigenin 7-O-glucuronide, skrofulein, 5,7,2,-trihydroxyflavone, 5,8,2'-trihydroxy-6,7- dimethoxyflavone,
skullcapflavone I, pectolinarigenin, dihydrocatalpol, diosmetin. Conclusion In this study, the chemical components in Scutellaria
baicalensis aqueous were qualitatively analyzed, and on this basis, components with potential the transitional components

in the blood of rats after ig Scutellaria baicalensis aqueous were identified, indicating that the chemical
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pharmacological activity in Scutellaria baicalensis were mainly flavonoids, which laid a foundation for further elucidating the

pharmacological action and mechanism of Scutellaria baicalensis.
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oroxylin A

2 e E R S, JLTAER, TPEEZy
A 7 ] R A [ S PR BT ¥ o A 4% B A T U2
SR, B HL RO IS, P 22 v 25 A 2 L A
M FAT B A B G R . Bk, 1Y) =T
ARG, R G20 2t .

% Scutellaria baicalensis Georgi T -t 3T
RDLH) CHAREHEZ), 50y b, B %R
JETERE, B LUREIAZG, M, maBl, st
T 52y, BOdRAESE . ESCER Y, (DUHEsEs
PO CRRERASED) (A IEM) 5. R (hEZ )
2020 FERRGETE, HEMET 28T TF 482 ME A
%, WTHTRIT 150 ZRRSE. RISy
FENEERNRL), 2K, Mm% BRAPRE. 5
K. P PUEACEAEER . BHRERY], )
LA R AR R AR R, F 2 B
FBILE AN JOAE T T BAT BRI, A2 i 24
YIL2E45 & UHPLC-MS/MS 2 §ifi ide 7 25 45 20 oy
WA RCTB s % B L B AT o3 2B H1E
PAME R 5T 32 B P 3 25 AR 2 i ik 7180
AHIFFUR H I 5 DU R AT HUTE B 5 3 i Cultra
high performance liquid chromatography-electro spray
ionization-Q-Orbitrap-mass spectrometric, UHPLC-ESI-
Q-Orbitrap-MS)X ig B %5 f5 A A P I FE AT 140
AT 0T, AJREACAL . 253) 2 AP 2 24 7 o
WFFSRAEARYE . Byt — b 5835 5 2% 1 T B ),
I B 25 10 24 PR T S ML SR Bt 2B B
1 ¥
L1 F5EE

U3000-Q Exactive i BCBUFUB A AT
Bk (3CHE Thermo HFRAFD; TGL-16 G &
XE O (2R 2GS XH-D B gk
G (LHRBUSRREGERAA D LAIKAE
(=20 “C, M 3k &) KQ-250 BUEE =18
FERIETENL CEILEAEMEE R AR Sartorius
BP211D B 7o #fr R ([ 282 R A\
D10-12 BZWAL i B CE A BR A 7DD
12 YRR

W (S 22072601) WO H T HEEA R

HENERAR, ZAEARRTR S A 250 = £l
LR TE NIETE RIS S, baicalensis Georgi
FITEHR . H U3000-Q Exactive A = K50 5 e FH A
Mig, EEHREDE>8.0%. WM FEER, W
BER. WEH, TEREZ A ZFIGESER. &
AREF DUES, HESEIRT 98%, IWHKIERE
CHEMEARARAF; 8 GRESEKRT 99.99%,
i) W H 75 E Merck BHEA s HER JRES L
KT 99.8%, tifkdk) W HEE ROE B Aw];
75 S15 RGHBAUKHIE B LB A RA A .
1.3 49

12 R SD K, AiE 180~220g, WH
LT RAEVHERAR AR, VFATIES SYXK (H)
2015-014. W35 TIRE 22~24 °C, MHAHEE 50%~
60% ML T, FEORREAEG/MEIEH 120/12h, HH
SRR & FIK . JEMENRESE 2 F, SERGRTAE &
12 h, HHYK. SR E AR KB b 5)
YIRY SR 2 i, it S IMSU-210.

2 Rk

2.1 H@EEHE

211 EEUKEDRAIMIS IO s 5
Pk R TS, 60 Hif. FE%RREL 10 g T8k
Ay N 500 mL [BELH . ik A 200
mL 47K, AEEFENR 2 Ik, BRX 2h, FIEBIRYE =
10 mL. fE% iR T 40 Hz B2 45 min. % 1
mL $EEILE 10 000 r/min F &> 15 min, A 0.22
um AR E, 152X KB, HT UHPLC-
ESI- QE-MS 734t

2.1.2 RAFERHIES  RIEARE, HRRBENLS
HN2H (n=6), HEEH ig 6 mL/kg M /K R,
XTI ig SRR 288K . 452455 30 min, HRAERS
FKMCR L, F 1.5 mL B0 F . #E 30 min, 3500
r/min B0 15 min (4 'C). BGRB8
t, T-80 'C FRAER .

W R ZH K RIS AU A - B 400 pl H R
BE] 100 pL AR H, WRE 5, 3500 r/min B0
15min (4 C). ¥ HiHFRFERBEOET, HER
WACHE 40 C FES Ly 120 min. BFIRGEFES A



©2724 ¢

FED 2023E5F H54% B 9W  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

100 uL FHEE . KA WERIENR A 1 min, 3500 r/min &
L 15min (4 ‘C). B 10 pL E3&EW T UHPLC-ESI-
QE-MS RGFEDHT
2.2 EIEFBRIL &G
221 @i%4% 4 Thermo Hypersil Gold LC #F
(100 mmX2.1 mm, 1.9 pm), JWiBhHIA 0.1% R
K (A -0.1%H BRI LEH (B), BAEEGENL: 0~
2min, 5%B; 2~22min, 5%~95%B; 22~40 min,
95% B; 40~45 min, 95%~5% B. P8 10
min. AR EN 0.3 mL/min, FiF 40 C, HAAM
N 10 uL.
222 M RAIE. SRR TRE o W
FHJE 3.5kV (+) 32kV (=) BSAIES 241
kPa; HHBISAKE 77 69 kPa; BUHEIE 320 C;
P —g0 (OrEEE 700000 A2 (e
17 500); $H357EE m/z 100~1500. F 31kl R
BTN 30 eV, FrEpiEEEE A 20, 40, 60 eV,
IEFR A TS TR = B s B AT 10 BT3RS
FEAN AR MS/MS . ffH Xcalibur™ 2.2 B3
47 (Thermo Fisher) #dEAb3E.
3 #R
3.1 BEKARULERTHEE

1590 B R 1S $dE i UHPLC-ESI-Q-Orbitrap-
MS 343, UHPLC-ESI-Q-Orbitrap-MS 73 H7 i %5 7K
FIIE . 73 A g s ) 1 B R
ZERIME I, N AT RERf E 5 B R A RTEUARIE A R 1)
$& UHPLC-ESI-Q-Orbitrap-MS. OTCML (Thermo

P S N/J\/\ e A

0 5 10 15 20 25 30 35 40 45
t/min

1 EZKRIRABT A) MEET B) EAH
UHPLC-ESI-Q-Orbitrap-MS gyE i i E

Fig. 1 Base peak chromatograms of S. baicalensis Georgi
aqueous decoction in negative (A) and positive (B) modes by
UHPLC-ESI-Q-Orbitrap-MS

Science )+ mzCloud. ChemSpider. Massbank {4/ /%
ASCik, WSS S FEEM . Bhah, @it MS2
FEFit— e ER. YPE%E 125 ML
H1, A% 6 MRNREILEY. 85 NHEERMMA
Y. 4 iR E. 2 D= EY. 1AM
WA 3 NIRRT 2R S 1 ANPUIR AL
HEYF L AN EREAED), ULA 21 AN HARLE
Y, WAk 1.

32 BEEZMHPBITRANEE

FH T I R RS AT 150 TT A A2 25 R o 2R A, TR

SRS c vy C T E T B s S L R I 2
TR . RAIE. PRI, B
KISy o BA BT H) MS MR . B 2-A~D 7R
TRTRRIME . &2 i AR IS T ek . gk —
5 W 6 BRIV R 3 25 i B AT L. KRR I
LA FEAT 53 A1 B 5 SR HUCIAE R A AE 25 A
g, AR 1. 8 LR R R A MS £l
WXLl G % e S B R AT RS . Fo 19
MEAEYINE RARIE (L& 1~9. 12~14. 17,
19~24).
321 HEREMAEY) HEEREWMEERE. Bt
b PR, budii. PrERSIERICS, R
AR W 3. FEB S TR I 7 21 ek
GV, BARGEMIREE WK 2, HAadE 8 N iEi
O-H+ 4 N3EEH C-H AN 9 AN 25 3 i .

(1) ¥l O-HRWAEWY: 5w T 8 N O-
HiL &P LAY LT RFIETE ) OGIuA H
PERR . AT it E K 4 s RIEE
SR BS FRE T HoOL CO. COs Fl CH3 AT 4 5E o B
LHAE [M—H] 48R 445.077 9 IR BT
R BT m/z 269.045 7 XN R HEE R OGluA, m/z
241.051 0 F1225.055 2 W & T 0% B [M—H—
OGluA—COJ #l [M—H—OGIuA—COs] . I &1
m/z 225.055 2 EJ CO WEF =4 m/z 197.059 6 FITE
FET, UL, (b a9 15 BI04 e ek 251020,
Fa it 50 B LU S 20— 2P R UE . R X L
AL RS, WP ERAE 1 A 7 PP O-172%
&Y (3. 7. 12~14. 19, 25),

(2) i C-HEMUEY: WEW 4. 6. 8F19
won T A E B4 F 3 CaeHosO135, [M — H] m/z
547.146 7. #% 2N chrysin di-C-glycosides [ [F 5>
T WEEIX 4 P &P MS/MS 15 HH A 55
FHEH [M—H—90] m/z457.1146, [M—H—180]



FED 2023E5F H54% B OW  Chinese Traditional and Herbal Drugs 2023 May Vol. 54 No. 9

* 2725 ¢

#=1 E. ABTFEATESHUZERS RILPFBITRS
Table 1 Chemical constituents in S. baicalensis and its absorbed prototypes components in rat serum in positive and negative
BH wmin AR ETER n RE O mp e a4
SME O ERE (X109
1" 110 CeHsOs M—H] 193.0341 1930354 -6.195 131.0333,113.0229,72.9914 FIFEEER
2" 110 CpHuOn  [M—H]" 3411083 3411089  1.831 323.2954,119.0335,85.0228  o,u-iikE
31072 CpHigOy  [M—H]™ 463.0900 463.0882  3.889 287.0561,161.0234,125.0230 FXHIFIZEB
41105 CeHyOp  [M—H]” 547.1467 5471457 1857 457.1146,367.0823,337.0721 FIMF 6-C-RIEMET 8-C-BTRffImits
5% 1116 CyHuOy  [M—H]" 5491516  549.1495  3.628 489.1346,459.1203 ajugapitin
6" 1142 CyHyOiz  [M—H]” 547.1467 547.1457 0599 457.1146,367.0823,337.0721 FAME 6-C-a-L-FTHifFmkass 8-C-Aiaimits
7 1127 CaHwOn  [M—H]" 463.0900 463.0882  3.889 287.0561,161.0234,125.0230 FH-7-HHETF
8 1175 CuHyOi;  [M—H]" 547.1464 547.1457 1290 457.1141,367.0822,337.0720 B 6-C- RGN 8-C-a-L- TR MHETF
9" 1200 CyHyOn  [M—H]" 547.1464 547.1457 1290 457.1141,367.0822,337.0720 H#¥% 6-C-FIHAIHET 8-C- A4 FiH
10 1415 CisHsOs  [M—H]" 269.0456  269.0456 0496 251.0346,241.0503,197.0604 H&H
11" 1560 CiHyOs  [M—H]" 2830612 283.0612 0294 268.0378 DEER
12" 1592 CpHiOn  [M—H]" 4750887 4750882  1.075 299.0562,284.032 8 6-0-FILHE A
13 1614 CyHOn  [M—H] 4470936  447.0933  0.840 271.0614,243.066 1 TEREH
14" 1614 CyHjOn  [M—H]" 4450775 4450776  —0.190 269.0457,241.050 1,225.0556 Jrk&k 7-0-% % FERERR
15 1614 CuHiyOn  [M—H]" 4450778 4450776 0484 269.0457,241.0510,225.0552 H#&TF
16 1628 CiHiOs  [M—H]" 2830614 283.0612 0718 268.0380,163.002 1 TE&E A
17 1661 CyHi3;0s  [M—H]" 313.0720 313.0718  0.826 298.0483,283.2050,211.0396 &%
18" 1719 CisHsOs  [M—H]" 269.0457 269.0456 0496 251.0346,241.0503,223.0394 FHIEEH
19° 1719 CisHsOs  [M—H]" 349.0028 349.0049  —5.970 269.0457,251.0336,223.0398 5,7,2-=FH ¥
20° 17.84 CpHis0;  [M—H 329.0668  329.0667 0377 314.043 5,299.020 3 5,8,2-=F¥-6.7- = AL
21" 19.19 CpHi0s  [M—H]™ 3130716 313.0718  —0.452 269.0820,165.0179 EEHHRI]
2 2104 CpHiOs  [M—H] 313.0720  313.0718  0.826 298.0483,283.0250,211.0396 M5 iR
23" 105 CisHuOn  [MFEH]™ 3651047 3651019 7519 203.0521,185.0417 SRR
241591 CigHis0s  [MHH]™ 3010697 3010706  -2.905 286.0464,202.0102,183.9998 #&MAEK
25 1626 CpHyOn  [M+H]" 4611068  461.1078  -2.099 285.0752,270.051 7 DA
26 121 CsHiN20s  [M—H]™ 146.0693 146.0666 —1.848 102.9470,87.9236,61.9866  A&BM
27 131 GHNO;  [M—H] 1290429 129.0426  -0.023 113.9246 ERAR
28 132 GHNO,  [M—HJ]” 1150638 1151301  -0.999 99.924 1,97.929 6 AR
29 136 CiHiNsOs [M—H]” 267.0970 267.0244 0266 194.0805,175.1121,59.0119 ¥
30 141 GHuNO;  [M—HJ" 1810742 181.1089  0.1801 152.9162,92.9183 it
31 160 CeHuNO;  [M—H] 1310950  130.0982  —-0.008 117.0028,102.9870,74.9920 RHER
32 293 CyHNO,  [M—HJ” 187.0636 187.0491 0775 159.8772,141.8668,122.8027 3-FWEpi/fER
33 297 GHNO  [M—HJ 1450530 1450511 -1337 619866 4T ok F
34 366 CiHNO,  [M—H]™ 187.0636  187.0633  —1.496 159.8771,141.8666 RA3-W e R R
35 818 CisHiO;  [M—HJ 302.0427 3020430  0.696 149.0232,125.0229,57.0328 it #%
36 1065 CigHiuOs  [M—HJ" 3020791 3020792  4.635 161.0230,139.0385,124.0150 7-FAHE-534-= BRI H i
37 1069 CiuHiN  [M—H] 197.1207 197.1208  7.610 162.8377,61.986 6 e
38 11.82 CyHyOn  [M—H]" 5641479 5641563  0.148 279.2327,78.9573 A
39 1329 CisHiOs  [M—H] 286.0477 286.0478  3.496 239.0343,137.0229,117.0330 ARHE
40 1368 CuHuOn  [M—H] 4921269  492.1267  -3.048 329.066 3,314.043 1,299.0192  2-FA3E3-(5-F83E-7 8-~ AR A-ANR4H- -
2- )R K B-D- ML &R
41 1400 CyHisOp  [M—H]" 462.0801 462.0531  -0.584 294.0324,109.9993 T4
42 1411 CpHxOis  [M—H]" 6242056 6231975  0.744 161.0230,133.0279 2-(3 4- R HEHSE) 0.3, 3-0-(6-LE-p-L-

HEEHE)-6-0-[QE)-3-(3 4-—F HEHSE)-2- 15
BRI )-p-D- I A R T
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BE1
5 owmin AR ETHA———C R mmaron) It
SEE ERE (X109

43 1459 CisHpOp  [M—H]™ 288.0635 288.0633  —0.625 174.9548,146.959 7 2,4,6-=F B (4B BN 1K RE-3 2H) B

44 1745 CpHuO; [M—H]" 330.0740 330.0584  -0472 314.0431,299.0194, 143.048 8 EMEFE G2

45 17.88 CisHio0 [M—H]" 286.0479 286.0478  —0420 201.0545,125.0229 4

46 17.98 CisHy00s [M—H]" 270.0530 2705543  1.530 243.0658,139.0023,124.0151 5,7,8- =52

47 1800 CyHxnOrp  [M—H]" 432.1063 432.0454  -0.141 269.0453 FEE R

48 18.15 CyHxOv [M—H]" 4161111 461.0462  0.097 325.0720,295.0609,267.066 1 HiR%

49 1825 CigHis0s [M—H] 3381003 338.1542 1594 183.0109 4-FHEDTY S -0-D- ML AT 1

50 18.33 CioHsOs [M—H]" 1760476 1760131 —1958 146.9597, 118.964 7 4- AT

51 1856 CisHioO4 [M—H]" 230.0581 230.0574  —2.869 200.857,99.924 1 AT &

52 1958 CisHsOs [M—H]" 2680375 268.0376 0298 239.0344,163.0023,109.9992 HFHE

532010 CpHpOnp — [M—H]” 446.1215 446.1214  -1345 274.0610,241.0658,169.0549 HEER

54 20.14 CigH10s [M—H]" 286.0842 286.1464 0217 243.0307,178.9917 L%

55 2023 CisHiO4 [M—H]" 254.0573 2540461 —4405 211.0756, 169.064 2 Sl7F

56 20.82 CigHp0s [M—H]" 284.0685 284.0464  —7.763 239.0354,211.0393,119.048 5 HEH K

57 22.14 CisHyOs [M—H]" 2700529 2700528  —4.444 243.0658,225.0549,124.0151 FrE&

58 23.09 CigHi04 [M—H]" 2700893 270.0861 —1.166 173.0596,157.0644 CEi%A

59 2328 CuHuNi0sSy [M—H]™ 322.0456 3220462  1.832 240.9923,201.900 0, 146.959 9 4-(ZBEEIE)-3-AKH-2-BifR-2,3- 51, 3-HEME-5-
BRI

60 23.61 CHWNO  [M—H]” 157.1470 157.0464 6403 103.9186,96.958 4 2,2,6,6-P1 1 HE-1- IR A S

61 24.18 CigHi0, [M—H]" 3180740 3180461 —8.779 112.984 FREE

62 2631 CuHuNO,  [M—H]" 267.1472 2672564 0408 204.1019,162.0549 W 5 i R R

63 27.18 CiHigOs [M—H]" 3741003 374.0461  —1448 343.0456,300.0275,151.973 6 52-_F3%-6,7,8,6" 11 4 2 24

64 2819 CuHpNiOsSy [M—H]™ 314.1131 314.1462  1.053 298.040 8,238.024 6,173.059 7 N-{[(2R 4S,5R)-5-Z.3-1-H J W [2.2.2]-2- 58]
FJE ) -0y Tl e

65 3049 CiHu0s [M—H] 194.0946 1940643 -1.562 160.8408 4- LB I IR

66 3130 CisHiOs [M—H]" 2700528 270.0461  —2.485 241.0658,195.0100,123.007 1 A

67 3340 CigHy0s [M—H]" 2641731 264.1674  -2.150 180911 1,152.893 6 3,5- T H-4-FRHE K IR H G

68 33.60 CigHaNq [M—H]" 292.1678 292.0464 —4.157 96.958 4 2-(38)-1-(2- FF S 58 3 M M 45 26 - L -
[4,5-b] iR

69 33.61 CaHzO6 [M—H]" 4142052 4142046 -1376 330.0145,315.0145 R(4-CFET R 11 AL

70 3397 CigHwNO;  [M—H]™ 3172930 3172940  3.089 148.8593,112.9840 2-F 134 =8

71 3423 CiuHyN [M—H]™ 2132462 2132792 1549 115.9190,99.924 1 11U R

72 3532 CisHnOs [M—H] 2341622 2341795  0.737 245.5601,207.5170,103.918 5 3,5-Zfl T H-4-FRE K HEE

73 3581 CisHuO [M—H]" 2181674 218.1796 5573 159.8589, 127.868 9 Ll

74 3647 CigHnOs [M—H]" 278.1522 278.1876 1274 233.2211,196.7957 AR HBR-RTH

75 36.77 CoHeOs [M—H]" 1620320 1620647  2.021 92.9938,772117,61.9864  7-BREEHETE

76 36.81 CigHx04 [M—H]" 2781521 278.1987  1.676 233.2210,1159190,99.924 1 4R R T

77 36.82 CiHi0s [M—H]™ 3454425 3454497 4016 268.9163,225918 5 HEBEE K

78 37.84 CisH»0 [M—H] 218.1672 2181796 5702 159.8585,65.5952 3,5- T BRI

79 3824 CpHiOsS  [M—H]” 266.1553 266.1761  7.822 204.1019,194.0805,175.112 1 +=kedthiis:

80 3888 CiHyN [M—H]" 2833241 2833496  9.017 197.8537,115.9189 i ¢

81 4037 CioH0s [M—H] 1780633 178.0761  0.721 152.9163,108.863 6 4-FE B PR

82 4056 CiuHx0,8  [M—H] 294.1866 2941865  —0.442 158.9771,130.9819,102.9870 FilA & il

83 4057 CisHp0:S  [M—H]™ 3261915 326.1914  —-4292 197.0266,193.0110, 163.1114 4+ he EATHER

84 40.60 CyHss0q [M—H]™ 3542773 3542761 -3303 177.0908, 163.1115,96.9584  1-TEEEH i
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BE wmin  ATA BTHR n R mmraton) Jamst
EE R (X109
85 40.63 CuHpO,  [M—H]” 3402401 3402792  1.150 147.0798 2,20 FUEEN (4- U k- 6- 30 T 22 )
86 40.65 CoHN:Os [M—H]" 3622223 362.1754  -1.295 344.1734,158.9771,130.9820 N-{4-[(2R3R)-3-F& I F-4- 53 T -5 f-2- 1M
HERAE 3 HEE T

87 408 CpHuNO [M—H]" 3373349 3373340  -2.638 269.0454,241.0507 TrRRME I
88 4083 CigHuNO  [M—H]" 2552565 2552754  0.740 219.8445,211.0756 WAV
89 4093 CigHx0,  [M—H]" 254.2244 2542796 2171 221.8419,143.0487,83.0122 A2-RAA7SMGHE
90 41.03 CisHNO [M—H]” 2812721 2812641 -2.837 268.0373,163.002 1 TR
91 4134 CiHyNO [M—H] 2832877 2832796 0287 268.0369,115.9189 Tl iz
92 4138 CiHuO:  [M—H]" 2562400 2562512 4371 164.8347,99.9241,96.9584 iR
93 4145 CyHy0s  [M—H]" 3902771 3902794 5996 285.0042,269.0450,201.018 8 AP FEW(2- 2.2 O 1) BH
94 4148 CisHiO;  [M—H]" 3012558 3012764 0732 268.0375,165.9894,119.0125 REHEFHI
95 4148 CaHiOs  [M—H] 4122596 4122764 0408 330.0378,315.0145,149.0227 5,5-[(62)-6-1TUM-1,14-“FW (13- )
96 4153 CyHpOs  [M—H]" 3583085 3583451  1.022 181.0657,121.0279 1R H i
97 4157 CiHyxNO  [M—H]" 297.3033 297.3741 2379 183.0110 tridemorph
98 4188 CyHpOs  [M—H] 4183084 4183560  1.139 295.0609,267.066 1 AR R H
99 121 CeHuN,Op [MHH]" 1741192 1751200 1358 116.0710,70.0660,60.0556  F%
100 130 CsHeOs [M+H]" 1260320 126.1253  -0.900 109.028 8, 85.051 6 AR=F
101 176 CiHiOs  [MAH]" 1950651 195.0463  —0380 153.0546,111.044 4,107.049 5 FIELRR
102 2.00 C7HyOq [M+H]" 1530180 153.0464 1472 151.0022,125.0229,107.0122 FZHHER
103 233 CigHisOp  [MAH]' 3551027 355.1540 0961 163.0389, 145.041 1,117.033 4 FRLERR
104 357 CeHsO, [MHH]" 113.0601 113.0641 3573 95.0496 4, 85.06479,71.0498 6 1%L
105 637 CigHisOo  [MFH]" 353.0878 353.0843 0272 127.0385,93.0329,85.0277  4ER
106 740 CisHiuOg  [MHH]" 289.0717 289.0546 0280 151.0385,137.0228,83.0121 JLFE
107 846 CyHyO;s [MHH]" 5951659 5951682 0351 258.0528,213.054 8,85.029 1 L ZH)-3-0-p- M W& &1 #-7-0-0- KA Wi
108 863 CyHxOi [MFTH]" 609.1465 609.4644 0584 457.0870,300.0273,243.0294 71
109 883 CuHxOp [MH+H]" 463.0884 463.0513 6346 271.0247,255.029 6, 135.007 1 #i{} &-3-p-D- A % HETF
110 891 CyHxOu [MFH]" 5791714 579.1462  0.691 552.7363,433.1132,71.0500 (L Z&FF
111 893 CyHyOn [MFH]' 4331132 4331562 0492 415.2547,287.0552,241.0499 FltFETF
112 1328 CigHi0s  [MHH]" 287.0913 287.0951  —-0.209 161.0339, 153.044 0, 133.049 3 FfiE%
113 2031 CpHuOp  [M+H]" 4911267 4911522 3.110 329.0724 BREEA
114 2418 CyHisOs  [MAH]' 3551174 355.1174  0.605 185.0598,135.0441,129.0700 A=¢MREK
115 2526 CisHpO  [M+H]" 2191743 219.1764 0542 201.1635,163.1117,161.134 3 M
116 2567 CisHpO  [M+H]" 2191743 2191764 0542 201.1638,163.1117,151.1117 £
117 2634 CigHpOs  [MAH]T 267.0064 267.0431 1242 252.0572,237.0545,213.001 1 THifEH &
118 2745 CigHnOs  [MAH]" 277.1433 2771542 1236 161.096 1, 133.1012,105.0699 AP —HER-1-TBe-2-5+ T
119 2803 CisHpO;  [MHH]" 2351690 235.1311  1.048 217.1586,189.163 7, 175.111 8 FHAEE
120 2934 CisHyOp  [MH+H]" 2792318 279.2671 0382 261.2213,149.096 1, 121.101 2 FAVHER
121 294 CiHigOy  [MAH] 353.0881 353.0421 0324 163.0393 1-WeEmEZE T
122 3001 CpHpOy  [MAH]" 429.1246 429.1562  0.586 267.0664,252.0429 TERRAE
123 3031 CiHyOs  [MHH]" 2931716 293.1462 1112 2211574 6-%T
124 3371 CisHiOy  [MH+H]" 339.0721 339.0462  2.184 177.0194 L
125 39.04 CuHpOpP [MAH] 8331292 8331256 0235 285.2788,109.1009,85.101 2 I-[(REE{[(15,2R,3R4S,55,6R)-2,3,4,5,6- TLIASE IR

O DAL - 3- (R B 40 )-2- R 2
(42,72)-4,7-F )\ Ji Z &R

“ RIS AT

“*” represents the migration component in S baicalensis blood
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1-25 represents the migration component in S. baicalensis blood.

diosmetin  25-wogonoside
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(UHPLC-ESI-Q-Orbitrap-MS)
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Fig. 2 Extracted ion chromatogram of blank serum in negative (A), serum of S. baicalensis Georgi after intragastric

administration in negative (B) and the base peak chromatograms of blank serum in positive (C), serum of S. baicalensis Georgi
after intragastric administration in positive (D) mode by UHPLC-ESI-Q-Orbitrap-MS
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Fig.3 Parent core structure of flavonoids
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Table 2 Chemical structures of flavonoids in S. baicalensis Georgi in rat serum

= R1 R2 R3 R4 Rs Re¢ Ry Rsg Ro

3 H OGluA OH OH OH H OH H H

4 [-ara OH B-ara OH H H H H H

6 Gle H B-ara OH H H H H H

7 H OGIuA H OH H H OH OH H

8 Glc H Glc OH H H H H H

9 Glc OH Glc OH H H H H H
10 OH OH OH H H H H H H
11 H OGIuA OH OH H H H H H
12 H OGIuA H OH H H OH H H
13 OCH3 OH H OH H H H H H
14 H OGluA OCH3 OH H H OH H H
15 H OGIuA OH OH H H H H H
16 H OH OCH3 OH H H H H H
17 H OCH3 OCH3 OH H H OH H H
18 OH OH H OH H H H H H
19 H OH H OH OH H H H H
20 OH OCHs OCH3 OH H H H H OH
21 OCH3 OCHs H OH OH H H H H
22 H OH OCH3 OH H H OCH3 H H
24 H OH H OH H OH OCH3 H H
25 OCH3 OGIuA OH H H H H H H

269.045 65
053 ;0[226295.05;) ;]6 2010809 EXSI)I;] 85
[P A T | ] TR I ] ] ] Ly )
0 100 200 300 400 500

B [M+H—CHs]" &Y 24 %8 NEMHARER,
&Y 25 (rk=16.26 min) £ [M+H]" 4b&EoR R
FET m/z 461.106 8, W BT m/z 285.075 2
270.051 7 X} [M+H—GluA]* fil [M+H—
GluA—CHs]", &Y 25 W5 e NIGEST . thE
W) 24 F1 25 @5 R S LEHS B 2P I E .

m/z

B4 ASHH_REIEE
Fig. 4 ESI-MS/MS spectra of of baicalin
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Fig. 5 ESI-MS/MS spectra of chrysin 6-C-glucoside 8-C-arabinoside (A), baicalein (B), ajugapitin (C), and dihydrocatalpol (D)
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