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Abstract: Objective To compare the chemical compositions of Scutellariae Radix (SR) before and after wine-frying, and provide a
reference for establishing a comprehensive quality evaluation method for SR decoction pieces. Methods Characteristic
chromatogram of SR and wine-processed Scutellariae Radix (wpSR) were established using HPLC, the control characteristic
chromatogram maps were generated, the common peaks were calibrated and the similarity was evaluated. Chemical compositions of
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SR and wpSR were identified by UPLC-Q-TOF/MS. The content profiles of 11 flavonoids (baicalin, baicalein, wogonoside, wogonin,
oroxylin A, oroxyloside, scutellarin, apigenin, hispidulin, luteoloside and chrysin) of SR and wpSR was determined by UPLC-TQMS,
and PCA was used to analysis the content of 11 flavonoids. Results The characteristic chromatogram of SR and wpSR were
established, and nine common peaks were calibrated. The similarity of two pieces were all greater than 0.947. Through the analysis of
the multistage tandem mass spectrometry, retention time matching combined with the software of database search and literatures, 50
compositions were found and 44 compositions were identified in two pieces. The quantitative results showed that the content of
flavonoid glycosides such as baicalin and wogonoside decreased slightly, while the content of flavonoid aglycones such as baicalein
and wogonin increased slightly. After multivariate statistical analysis, two pieces were divided into two types. The differences of the
content of baicalin, wogonoside and oroxyloside may be the main factors causing the change of chemical compositions of wine-frying
of SR. Conclusion Chemical profiles did not change after wine-frying of SR, but the content profiles of some compositions were
changed. The established method can provide reproducible, efficient, as well as accurate analysis for Chinese medicinal materials. And
it should be an eligible tool for the quality evaluation of SR.

Key words: Scutellariae Radix; wine-processed Scutellariae Radix; HPLC; characteristic chromatogram; UPLC-Q-TOF/MS;
UPLC-TQMS; chemical compositions; multivariate statistical analysis; quality evaluation; similarity evaluation; baicalin; baicalein;
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Fig. 1 HPLC characteristic chromatogram of SR (A) and
wpSR (B) and reference characteristic chromatogram (R)
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17-BWEE  20-T2Z4E  26-BFH  30-AKBHEH 31-DUEEH  38-773EE 40-EE R 43-EEATHR 45-TEREK A 46-AB%
49-UHER, EI3H
17-scutellarin ~ 20-oroxyloside ~ 26-baicalin  30-luteoloside  31-wogonoside  38-apigenin  40-baicalein  43-hispidulin  45-oroxylin A
46-chrysin  49-baicalein, same as figure 3

2 REAMES (A). ®ZR (B). BEZE (C) RBFARE (ABTFER)
Fig. 2 Base peak intensity (BPI) of mixed reference substances (A), SR (B) and wpSR (C) (negative ion mode)

x1 BAZRMBERSPUFRINEE
Table 1 Components identification of SR and wpSR

W5 timin - TR MO TFHE RZE/(X107) MS/MS &5 & wE

1 0845 CiHu4Os  333.060 2 2.4 302.786 2, 168.890 4, 151.886 2, 136.906 5 AR K14 1

2 0880 CxHOs  421.0719 1.7 194.927 1, 168.890 4, 150.977 5, 96.959 2 X4 2

3 0966 CzHaO1s 593.1495 -7.9 383.118 6, 355.078 0, 285.042 5,193.043 5 AR5 K-7-O- 2= FHE 1T

4 1129 CioHisOs  341.106 2 10.8 179.055 5, 161.045 4, 143.031 8, 133.013 3, jfi
119.034 4, 113.024 6

5 1.657 CgHsO7 191.018 3 -4.7 173.009 3, 111.008 4 Fr R

6 2915 CaHx010  431.1555 0.5 353.030 9, 269.037 2, 182.964 6, 168.952 9, J+:3% 2 -7-O-B-D-Hi & 1F
151.004 4, 121.030 6

7 2979 CiHsOu 4311555 0.5 353.030 9, 299.034 4, 232.993 9, 191.060 6, darendoside A

161.023 2, 149.024 3
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g1
s wmin o MSIMS % T-fi . Lt
THiE (X107
8 3.011 CaiH22012 465.1045 2.6 300.971 8, 283.061 6, 271.069 2, 241.052 4, ¥ fifkn &K -7-O-% 2 i 4
177.020 8, 125.023 9
9 3.235 CaiH0012 463.0901 5.2 461.1458, 301.032 4, 283.024 8,193.052 7  2',3,5,6',7-VY % H 2 fi-2'-O- i & B 17
10 3.385 C2iH20012 463.0708 125 287.074 8, 269.037 2, 166.987 6, 151.004 4  £I{¢ % 7-O-B-D-Hi & H
11 3.427 CaHzO1, 4751846 6.3 353.0637,175.038 2 KE19 3
12 3.591 CosH2s014 563.1413 59 473.148 6,443.0950, 415.139 6, 413.947 5, E &+
383.075 8, 353.063 7
13 3.698 CisHsOs 267.0271 -85 175.0151 KA 4
14 3.740 CzH30014 577.1547 —1.7 563.143 4,523.223 1,507.106 2, 479.078 6, 8- &j Hli F£-6-H -5, 7- — F1 I 3K
443,058 2, 425.017 2, 341.106 2, 295.118 3
15 3.832 CisH1207 303.0523 5.9 217.0496,177.015 0, 125.023 9 2'3,5,5',7- LA I
16 3.911 CsH2s013 547.1456 0.7 529.134 6, 511.029 8, 487.126 5, 457.116 0, 8-l {4l 3L-6-H 2 P 4L -5,7- —§p 3k
427.110 6, 409.090 2, 397.089 9, 367.083 3, M
349.068 6, 337.075 2
17 4.030 CaH18012 461.0707 -2.8 285.042 5, 267.291 4, 255.788 3,239.062 0, HF 5%+~
163.941 6, 151.042 0, 138.995 2, 136.054 1
18 4.196 CosH2s013 547.1456 0.7 547.1456,529.134 6, 511.049 6, 487.126 5,  6- i {14 k-8 4 i 955, 7- 0%k
457.116 0, 427.110 6, 367.083 3, 337.075 2 #{f{i
19 4.267 CosH2s013 547.1456 0.7 547.1456,529.134 6, 511.049 6, 487.126 5,  6-5 $i7 {1 4H k-8 4 i 255, 7- —Ja 3
457.116 0, 427.110 6, 367.083 3, 337.075 2 & FH4A
20 4.280 CoHa0Ou 431.1011 1.1 459.093 2, 283.061 6, 268.034 8,175.020 8 T Z4%H A
21 4316 CaiH2009 4151040 2.6 299.057 0, 267.062 8, 175.020 8 8T & HESL 5,7- R FL I
22 4.379 CoH0012 475.0894 3.6 299.057 0, 284.032 8, 255.027 1, 175.026 6,  scutevulin-7-O-B-D-glucutonide
113.024 6
23 4.444 CaH26013 521.1345 5.0 399.959 7, 359.074 2, 344.058 0, 329.029 0, 2',5,6'-=F5%£-7,8- — I FE FEH-2"-O-
269.044 4, 211.072 5, 201.019 4 T
24 4.529 CaoHs2021 607.1357 —0.2  269.044 4 4',5,7- =2 B B - 7-O- 7 & B
25 4.614 CasH22013 505.1010 55 329.069 3, 314.0425,299.019 3,269.044 4  2,5,6'- =2 %£-7,8- — H 4 HE 3 -2-O-
] R
26 4.850 CaiH1sOu 4450747 1.1 269.044 4, 175.026 6 WA
27 4.935 CisH1s07 345.0638 8.1 315.0111,269.044 4, 169.066 5, 149.024 3  dihydro rivularin
28 5.041 CaiHa0Ou 447.0957 6.7 445.0747,285.0425,271.062 0, 269.044 4, 5,7,8- = FFE#Hil-7-O- 3 & B 15
253.049 3, 243.064 5, 181.066 5, 175.026 6
29 5.184 CaiH18011 445.0747 1.1 269.044 4,197.062 0, 171.043 6 GRS AL
30 5.319 CatH200u 447.0957 6.7 427.1186,285.035 1, 269.044 4,175.038 2  ARE T
31 5.461 C2H200u 459.0932 1.1 283.061 6, 268.034 8, 175.020 8 WA E"
32 5.532 CaoH20012 475.0894 3.6 299.057 0, 284.032 8, 255.027 1, 239.035 0, FHBHKH &-7-O-p-D-H B MBS IR 1
175.020 8, 113.024 6
33 5.651 CatH1s011 445.0747 1.1 269.044 4,171.0436,151.0527,113.024 6  F3&-7-O-p-D-Fi f S AR 1
34 5660 CaoH20011 459.0932 1.1 459.093 2, 283.061 6, 268.034 8, 175.020 8  5,7- — ¥4 %E-6- F 4 I ¥ - 7-O- 78] & b

MR E
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w1

WS tr/min T2 A>T R W ZE/(X 10°°)

MS/MS &5 B

wEY)

35 5.767 CisH120s  299.057 0 47 284.038 2, 269.044 4, 239.035 0, 212.044 9, 4-F2 3L H % K
136.988 7, 117.037 2
36 5.859 CisH120s  299.057 0 47 284.038 2, 269.044 4, 239.035 0, 212.044 9, 4'- ¥4I FH L K FHI &K
136.988 7, 117.037 2
37 6.059 CisH160s  359.074 2 -7.0 347.047 0, 269.044 4, 197.062 0, 179.968 7 5-}24£-2",6',7,8- U H 42 Jik 4
38 6.173 CisH100s  269.044 4 -2.2 269.044 4,225,052 7,195.043 0, 183.011 9, J3E&"
151.052 7, 117.035 9
39 6.200 CisH1206  299.057 0 4.7 284.038 2, 269.044 4, 239.035 0, 136.988 7, /& 4 B & F# 14
117.037 2
40 6.372 CisH100s  269.044 4 -2.2 269.044 4, 225.052 7, 195.043 0, 183.011 9, F% K"
151.052 7, 117.035 9
41 6.414 CisH120s  271.062 0 5.2 269.044 4, 253.049 3, 197.062 0 5,7,8- = F2FL
42 6.862 CaH18010 537.084 2 37 391.044 4, 373.034 2, 345.039 4, 317.046 2, K514 5
245.009 8, 217.011 0
43 6.919 CieH120s  299.057 0 4.7 284.038 2, 269.044 4, 239.035 0, 136.988 7 M AR R "
44 7.168 CisH1607  343.0781  —10.8 313.036 7, 285.042 5, 269.044 4 5,7-—$39-2',6',8-= F A L B i
45 7.382 CisH120s  283.061 6 35 268.034 8, 239.035 0, 184.053 7, 165.990 0, T-/Z4L % A"
163.002 9, 135.006 2
46 7.532 CisH1004  253.049 3 -3.2 209.065 0, 183.011 9, 143.047 5,107.007 8 F#H K"
47 7517 CioH1808  373.093 3 2.7 358.064 8, 343.045 7, 328.023 8, 300.025 0, 5,7- —¥25-2" 3',6,8-JY 48 5t
285.005 6, 169.026 7 gL
48 7.574 Ci7H130s  313.067 7 -11.2 283.024 8, 269.044 4, 183.011 9 2',5- T FRH-7,8- A FE T
49 7.631 CieH1205  283.061 6 35 268.034 8, 239.035 0, 184.053 7, 165.990 0, I E X K™
163.002 9, 135.006 2
50 9.094 CasH40s  409.2405 6.4 339.196 4, 325.181 4, 269.044 4, 255.229 5, K K14 6
183.011 9, 152.997 5
2R AR A

*Confirmed with authentic compounds

Rt R FE R AR R, HI[M—H—60],
[M—H—90] FI[M—H—120] 2% — R FI454F PERE
B thEW 18 M T ETIEHN miz 547.145 6
[M—H]", 7 ESITT, Rk m/z 487.126 5.
m/z 457.116 0.m/z 427.110 6 Z: 3 FRBRE AL A1)
RS, WHOSCERE Jy 6-C-Bil R {14k = -8-C-
HEREIL A RIS, (LA 26, 16 ESIT BEECR
KIHE> T8 7N miz 445.074 7 [M—H], HEEAE
+ m/z 269. 008 6 LL#ES; T =+ 176, & H T #E5r
FEFER CeHsOp o TR Fry 554 R S X B,
P 0 — 40 Je — 2 A4 s S AR B i B 540 &4
26 FHIFl, A E ST

24 11 RIS EESH

241 WABRERM BN LRshHE “2.3.17

TR, BREEWENL: 0~7 min, 22%~50%Z.fif; 7~9
min, 50%~95%Z.fi&;: 9~9.5 min, 95%Zfi%; 9.5~
11 min, 95%~22%Z.J1§; 11~12 min, 22%Z.Ji;

FEIR 40 °C; AR E 0.3 mL/min; #EFEE 2 pL.

242 UG PUIB AT AR XA 2 O A D
(MRM), EHIFHIE 0.5kV; & FIFEE 97 C;

JL R E 500 C s VA AU E 1000 L/h; 4
FLAE 50 Lih; HUREHEFL H T A Al 4 e B L3R 2.
BEERR. KRBEE. AR, S50 K
2 XEFRAT T, RS, R
W REUEE R 103 7N E B 75T
XA K AR MRM (i B LA 3.

243 STHESARISS B IERE R, B
PR, 43 57T DMSO 43 5l il B i =ik FE 43 oA
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x2 HEE. BEZ 1 HARXUEYRARINEZFRIERNSH
Table 2 Main mass spectrometry parameters of 11 flavonoids from SR and wpSR and internal standard
A tr/min 2 I8 M 0 S A S LREHIENV  flEERERRV B R
AT 3.28 445.116 8—268.999 1, 445.116 8—112.891 2 4 16 ES
HER 3.07 269.084 7—150.932 6, 269.084 7—116.925 5 74 26 ES
DU 4.39 459.196 4—283.062 2, 459.196 4—268.042 4 34 16 ES
DEXHR 7.46 283.164 2—268.004 3, 283.164 2—109.909 4 64 16 ES
TE4E A 7.93 283.164 2—268.004 0, 285.100 4—270.072 3 50 16 ES
T2 a0H 4,01 459.196 3—283.062 2, 459.196 3—268.040 7 22 14 ES™
Ly g0 2.00 461.000 0—284.600 0, 463.303 2—307.281 4 45 15 ES™
NS 4.87 269.084 8—116.925 5, 269.084 8—150.936 0 76 32 ES
N 5.06 299.095 3—284.003 5 30 18 ES
AR 2.58 447.196 3—284.867 4 86 40 ES
EE7EN 8.73 255.188 3—98.916 3 42 24 ES*
T 1.74 609.185 3—300.131 1 90 34 ES
A A RH 251, 2.56. 2.47. 2.62. 2.54, 2.00. 2.52. 2.50.
i WA 2.56. 2.50. 2.54 mg/mL KI5 HE S &L 0 50%
8 DU P TEE - 705 000 R 25 %o BB I R N 0,251
i WEX R 1.280. 1.235. 1.310. 0.100. 1.000. 0.252. 0.026.
) TRMEA 0.026. 0.025. 1.270 mg/mL [¥1yR &% & S iAW . B
) T RACH A5 B SR RITE 4 C A& IE R IR
| — R R AR T TG, % T DMSO Hrifil Bl
"""""""""""" RN 2.59 mg/mL BN bR, H 50%H
......... b SR K VA R R A 7 T I B P2 518 ng/mL £ 79
L E— PR, M.
"""""""""""" 244 MRS E A RS B PR ELE L A
3 AR Fro SRR 0.3 9, B 70% I 50 mL, 7S
A EmE FEHL 30 min, HUREW 2 mL B FE.0& %, 12 000
- t/min 50> 10 min, HX L35 980 pL, A 20 pL
" et PRV, TREIRS 3 min i 022 um I, B
B “9 S PR AL A, B
i 245 PSS ERR (LOQ). KR (LOD)
520,30 ] R TR A IR I S0% P e KIS
17 3040, 343 L Fi% 10, 50, 100. 500. 1 000 1%, Mcjk 6 A[H
c ‘49 o AR T FRIVR B 0 R R R o R B TR I TR 5 T R
| 4|5 AV 980 uL, I 20 ub W FR¥EIRIR AT, $542.4.1”
.8 ‘| TR % 2RI, 43 i) DA R i 5T 5 R B s A
e e OO, IS P R 0

t/min
E3 &xtR&E (A) REZFH (B). HHEZ (C) #I UPLC-
TQ/MS-MRM f&iZ[E
Fig.3 UPLC-TQ/MS-MRM chromatogram of reference ion
(A), SR (B) and wpSR (C)

Fr (YD BEATERYERIA T, REERE, HEAH
FKEZH (r). LOD Al LOQ 4l EAE 5 X i Hu A
(SIN) 4 3 A1 10 Wy E . &5 L% 3.

246 FEEHFESRLS REEWA “2.4.37 TR IRER
HRIAIR,  F IRV 5 o0 SR A SR 6 IR
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Table 3 Linear regression equation and quantitative limit of 11 flavonoids
tE T r LeMVuiEl/(ngmL™)  LOD/(ngmL™) LOQ/(ng'mL™)
BAH Y=3.258 96 X+52.338 5 0.999 0 251~~251 000 14.89 35.61
HMER Y=0.852 334 X—1.265 41 0.999 3 1280~1 280 000 8.25 21.75
WHEHH Y=1.526 83 X+19.204 8 0.999 2 1235~1 235000 8.51 25.41
WHEH R Y=2.212 87 X+12.916 7 0.999 6 1310~1 310 000 6.23 18.69
TE4&KEA  Y=0.0812584X—1.852 61 0.999 1 100~~100 000 3.28 15.84
T240H Y=0.132 141 X+16.273 9 0.999 2 1 000~1 000 000 1.57 12.77
il gos i Y=0.094 275 4 X-+0.185 337 0.999 3 252~~252 000 6.12 19.52
R Em Y=0.003 224 75 X—0.080 992 3 0.999 2 25.6~25 600 0.84 18.94
(RN Y=0.054 603 3 X—0.941 296 0.9995 25.5~25 500 6.84 20.88
NS Y=0.014 400 8 X+-0.728 321 0.999 2 25~25 000 1.23 471
o Y=0.001 258 32 X+0.975 288 0.999 3 1270~1 270 000 10.36 16.58

FECHERE 2 pL, e3¢ 11 MRS R o) R G TRIAR,
THH RSD 1, AR W& 4. RWIENGE L RIT.
247 EHEMESEE  FEEMECPL R 0.3 g,
7 “2.4.47 WUR 7 HATH & X IE R 6 1, 7
IBERE, BEXHEFE 2 pl, Ads 11 M EH DS RS
W AN, AN BT RE TS 6 Dl E F 25 By B~
Y& & RSD {8, RSD fH45 R W& 4. KM% 5%
HEMERLT

248 FEMSER  BERGEHR (PL, nlT
HI4JEH 00 20 4. 8. 12, 16+ 24 h #EFE 2 pL il
5E, e 11 Mg AR R T AR, THE RSD fH,
GERNA 40 RYPZUAX NI RAE 24 h NELE .
x4 L HEERSHBEEE. EEMN. REMERMEER
WRIXEERLER (n=6)

Table 4 Precision, repeatability, stability and recovery of 11
flavonoids (n = 6)

o KR =R et BCR%

RSD/% RSD/% RSD/% -“F¥J{fi RSD
AT 2.76 2.62 2.56 98.90 1.14
HER 457 4,94 1.59 95.34 3.13
DS 2.46 2.78 3.16  103.67 5.28
WES & 3.18 3.53 486  100.60 4.19
TZH&KEA 355 3.20 4.15 99.14 3.66
T2 40H 3.17 321 452  103.78 3.39
il gos i 3.95 4.30 201  103.97 4.03
ke 2.65 4.86 430 10119 5.23
(RN 1.14 2.12 451 99.72 371
AR 4.66 4,93 414  101.73 5.02
Ep 7 4,05 4.39 4,62 99.00 4.96

249 fREEEERIRL  FEEAREC PL FEA TR 6
iy, & 015 g, o AREEMAREERE, 1%
“2.4.47 TR 7k A, ARG BN E R
11 FEE R 28 B A3 (P X IR [ USc%e F0 RSD H, 45
RIE 4.
2410 FRERH 11 MOEEER R S EIE 5
AIFRECEBEES s BB R, 1% “2.4.47 T
THER SR TIE, 1% “2.4.17 “2.4.27 Tk
PEEAT AT, 10 11 PRI RS R i T AR, AN
PH7 R A S R S B I i, A5 IR LR 5.

B3 5 Pl A, S A ST i o o o o R
AL, BT DOE S ARSI ISR R 5
HEAFREN TGS, HhlEa, JOE%T.
TZ4CH P& R 250 7E 4.54%~9.91%.
9.20%~14.55%. 8.20%~13.96%, X E . W HES
FE A B N 43 E 0.67%~7.57%- 0.65%~
5.85%, HAR B3 B 7> B HAE 0.41%~6.71%.
2411 FEF L IS 11 R IR A R
PCA /i WSS Fry WS 11 Fhds e
KA EEFEN SIMCA-P #fk, AT RN
A PCAZEE T 24 F Lo AT X 43 o Sr AT 45 SR R,
A 2 Ao BT E T 0.8, KEIHT 2 > FE K
RE A% 78 73 UL H % A 6 [ 25 A ARR AIE D 3 B2
B Fik, DART 2 A3 AL bRl £ 5 o
A HEKFE S 23d PCA 43#TJE #5340l (score plot)
M#fi & (loading scatter plot) AbFR4:#7 5 & 4
Fim o

25y EEIR, DL B SOAT S 10 PR 28 pl oy
TEANTE, 2 MRAEWHERSEES . W

TP
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*5 RATHFBERZH 11 MEREHAAK

SEMEER (n=3)

Table 5 Determination of 11 flavonoids of SR and wpSR (n = 3)

B FR 5 # (mgg™)
HHA N . - o

EEHT  EHER NEST NESER TELARA TELAET BHEST SENE OBR ARET AXR
P1 86.7253 11.4187 23.1208 3.7356 2.678 3 11.2022 33107 0.2562 1.0732 0.2768 0.3697
P2 87.6639 124566 26.8545 3.7815 2.5534 10.3358 3.5920 0.2863 09861 0.3125 0.4489
P3 89.3746 129825 26.3301 3.6250 2.863 8 119856 2.998 6 0.2593 0.8324 05603 0.4072
P4 90.6438 10.7803 19.7026 25057 2.4457 125048 2.6755 0.2884 15508 0.4056 0.4594
P5 83.8459 12.7430 27.9943 4.6864 3.582 2 11.8803 2.1837 03507 0.9934 05391 05133
P6 109.0235 10.2668 20.8870 2.9766 2.409 8 135869 3.106 4 0.3341 0.9187 0.4029 0.4605
P7 105.2238 10.7055 30.3394 4.0113 2.663 9 149931 22237 0.3133 0.9685 0.8834 0.4967
P8 98.5233 16.0151 17.8532 3.6945 3.3391 12.1105 3.3152 0.3365 1.2916 0.4276 05530
P9 87.9627 12.716 1 17.4508 4.8933 2.908 8 11.2398 1.9568 0.376 6 1.0152 0.8975 05779
P10 98.6642 11.6343 199136 3.5896 3.0330 128143 25144 0.366 0 1.3962 0.6508 0.588 4
J1 80.3719 12.0049 20.0133 3.9449 2.867 3 10.196 0 3.3520 0.2498 1.0012 0.2806 0.3894
J2 83.6831 13.1834 24.3835 3.6028 2.700 1 10.6923 3.4125 0.2693 0.9968 0.3365 04170
J3 82.4576 12.8959 227786 3.4131 2.979 3 10.5032 3.0116 0.2481 0.8511 05209 0.3865
J4 85.1128 115968 27.2058 2.7013 1.550 8 11.4638 25891 0.2761 1.4903 0.4396 0.4899
J5 80.2668 13.7211 243153 4.4149 3.7326 10.6239 2.3045 0.3491 09511 05413 0.4993
J6 98.2149 10.3946 17.8835 3.0031 2.5236 11.6899 3.0883 0.3205 0.9082 0.4237 0.4523
J7 99.3107 10.9823 26,5139 3.9851 2.8749 13.7020 23516 0.3069 09837 0.8769 04811
J8 91.1573 16.8618 153341 3.5933 3.508 5 10.8893 0.3229 1.2103 1.1103 0.4475 0.5567
J9 83.0124 13.4435 154182 4.7797 3.1238 10.0138 2.0033 0.3612 1.0038 0.8847 0.5813
J10 92.0159 12.3733 17.0157 3.5503 3.2791 10.7801 2.6001 0.3586 1.2965 0.6319 05574

A PY e B
2 A O
6a 0.8
4
21 [}
6@ 10‘74 8
— 70 2 38f9g 24, 14 0.4
S 0 108 * =
104 g . WIS
W % B A ety
-14 e 0 o —
5@ 54 94 .#;}{;,‘a’iﬁﬁ%"?
FRAE A [V BT
—31 e NN E g
r y r ' . ’ r -0.4 , . .
-4 -2 0 2 4 -0.2 0.2 0.6
t[1] p[1]

BERSAIES 22 3RIR, WHEESSMES 1. 458
PR #fr R RoR, A, WS, TE4AHE
PR i, BPRRERES . DOASH. TR
153 2 7 B TR 5| AR T 1B 5 AT S Ay 2 S
BHREK, 5 “24.107 TR R—F, KX 3 Flkisnr
B BN SROR R ) A AR AR A A
G,

B4 11 #MEFEBSEEH PCABNE (A) FEEE (B)

Fig. 4 Score scattering (A) and loading scattering plots (B) for 11 kinds of flavonoids
3 Wi
3.1 REFMHER

X PRI AT anER AT 20 CRla s B SRR
# CHEE. 95% LHE) . HRHUATAR 74 (50%-
70%. 90%). FEHUES[A] (15, 30, 45 min) % iEAT
TEE. GABES MR, RATHEREE ML
RIS HOT I A, SREUE RN 700 EE,
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FEEU[E] 24 30 mins

ETC D HE S RN, 30 25 S8 2 o MV
THEE, MEFRESE; SR oA TR, W
FM%, BT LASGR 25 X B T DMSO Hy il Bloxst B
s i A T R TR L5 T HEL i 2% VO R R A
XTIE T, TR 509% F /K VAR RS, BRIV AT VA 45 Xt
HE 5, AT/ i e DMSO R, AR B )
AR
32 B, RiLEEHHER

££ Waters Acquity UPLC BEH £+ (100 mm X 2.1
mm, 1.7 um) KT, 8T OHE-KFFEE-K 2
PR sh AR R0 S A, g5 SRR, KR
G0y BRI PRI R AR g, B L4 B
R [EIy, SRAEBREEMEN, 5 7 ANER R
BABRT S5 B A B I BB L. A Ah, il
SO (304 35, 40. 43 C). fEBU
(0.2, 0.3. 0.4 mL/min) T T 5%, 48
JEEANHER, W T R&MEis Rt

FHEFZE LA 10 pl/min 8 2 PRF I B R S 25
HERHE Y, 7E UPLC-Q-TOF/MS #X T, BN
EBME L, HLEE, BPUREE, BUEAR
FE, RIAVHEAL, BERISE S FIRSE, DAl
S B I A e R AT B d A - 7E UPLC-TQ/MS A5
N, XEMERE; BFURIRE: TR RE;
PSR HEFL IR RS S 0 b R 2T
WS HOAT AL, DA & o A B E O R,
MRM i BB IA Bl e fE o 788 Bt , &
Wy 2 AE T B AR A o A B A7 28 A2 T o
EHRBIRZ, RAERDUES TS AR T
SE BT
33 g

AHIFFER F o 25 E B R o 35 55 e B Sk
ITRARUE T, HhRE T 9 M LEIE, Z 55X
bt e Foh 6 NIRRT . ARABLURE VRAN 4
J 2 MR HI7E 0.947 UL L, REIARBEFTH 10 fLik
TSRO R AR E , WA AL EEIITE 0.99 L
F, WX ERESET — . FMH
UPLC-Q-TOF/MS JEXTEE %5 fr . TN E T 1tk
3N, %E 44 PRy, FEDRNEERE Y, dR
R E AT G IR g1 A 2 B B3 n A3
%o UPLC-TQ/IMS E &=L REW, BWEH. MUEE
HEEIE RN & 8IRA N E, mE5R. ES
REEIE CEN S EMAE . DS S EA

AT PCA 4T, G55 2 Bk v 2 28, &
B 2 PR ey & i L A = e, SR W
WA, TREAEE R T RS KA E R
ZERMEERE.

AT 5T ST RFIE B . UPLC-Q-TOF/MS 7.
UPLC-TQ/MS vEf e v 5, EEMELF, WL 4
HWN SR ERMES %, Ed—-Smad, %
DA -850 0] 58 5P AT JE IR AT 5 5, DA
LB TR T BT EH R R, B
AR AL 22 IR A
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