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Comparative study on main components and antioxidant activity
of Scutellaria Radix from different genuine producing areas
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Abstract ; This study aims to explore the flavonoid characteristic fingerprint and antioxidant capacity spectrum-effect relation-
ship of Scutellaria Radix in Laiwu,Shandong Province and Chengde, Hebei Province. On the basis of constructing ultra-high
performance liquid chromatography (UPLC) fingerprint profiles of Scutellaria Radix, this study employed an in vitro antioxi-
dant assay to evaluate the scavenging ability of 25 batches of Scutellaria Radix from different authentic production areas on
DPPH, ABTS and O free radicals,and their half maximal inhibitory concentration (ICy,) values were determined. Orthogonal
partial least-squares discriminant analysis (OPLS-DA) method and bivariate correlation analysis were employed to establish
the spectrum-efficacy relationship between the chemical composition and antioxidant activity. The fingerprint similarity of 25
batches samples exceeded 0. 983 ,in which 16 common peaks were identified. Twelve compounds were identified by ultra-per-
formance liquid chromatography-quadrupole time-of-flight mass spectrometry ( UPLC-Q-TOF-MS) technology. The Scutellaria
Radix from the two areas had strong scavenging abilities of DPPH, ABTS and O; free radicals,and the antioxidant capacity of
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Scutellaria Radix from Laiwu,Shandong province was superior to that from Chengde ,Hebei Province. The two OPLS-DA mod-

els can successfully distinguish Scutellaria Radix from two genuine producing areas. Baicalin, baicalein and oroxylin A-7-0-8-

D-glucuronide were differential markers in them. The spectrum-efficacy analysis revealed that flavonoids in Scutellaria Radix

may increase the scavenging abilities of DPPH, ABTS and O] free radicals based on their synergistic effects. This study estab-

lished the spectrum-efficacy evaluation model combined chemical composition with antioxidant activity of Scutellaria Radix. It

can be used to evaluate the quality of Scutellaria Radix from different genuine producing areas,and can provide help for the

reseach of the geotropism of Chinese medicinal materials.

Key words: Scutellaria Radix ; UPLC ; antioxidant activity ; fingerprints ; spectrum-effect relationship ; geotropism
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1.2.3  UPLC-Q-TOF-MS 4#¢
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~22.0 min,60% —100% B;22.0 ~23.5 min, 100%
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(A-A;) /A, ] x100% o VIFE i BE (mg/mL) S
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2.1.3  RAEEFRE L FIA

R AE X O B4 Bs) (i) B R AR W 4, 2epR e 16
AU AL R N ] (IEES5) 7351 2928 5. 250
min(1) .5.883 min(2).6. 194 min(3) .6. 336 min
(4) .6.522 min(5) .7.907 min(6) .8.793 min(7) .
10.072 min(8) .10. 401 min(9) .10. 666 min(10) .
10. 866 min (11) . 11. 019 min (12) . 11. 594 min
(13) .14. 003 min(14) .17. 251 min(15) .17. 774

min(16) .

R ST 135 A6 I 25— 2R — s o de ity fb A
Yoy 75 R, Al Masslynx V4. 1 44/ Elemen-
tal Composition J} 47 T B3T3 W61 73 72X, il be
X SCHRAE 45 & PubChem 04k 4 A6 2 i 73 Y
REROARRS 735 B, $R A 7 b 12 Ay, s T
MR AN IR 2R oy o B4 4R S EE P 12 A3y

WA TR R NG R IR 1

x1 EBEFTRGEER 2N EFENRIEEIAER
Table 1  Identification of 12 common peaks in fingerprint of Scutellaria Radix by mass spectrometry
i . /z [M+H]* R g HeE
P L e M wE S L&y 2% ik
N Iy Molecular S PR H Error ~econdary o =
No. (min) formula Measured Theoretical (x10%) fragment ions Compound Ref.
value value (m/z)
Fta R 6-C-Fl hi A 8-C-4if
411. 107 5,363. 086 5
CysHyg O ; N A
2 4.71 2w6HygO13 549.160 5 549.160 8 0.4 345.076 8 495.129 1 Eopiiass Ch-rysm 6-C-arabinoside 17
8-C-glucoside
5,7- 52 - A S T -
. 287. 055 5,269. 044 5 O-F B R
C, Hi50 N N
3 5.03 atlsOiz 4630874 463.0877 0.6 169.013 3.123.002 8 5, 7-Dihydroxy-2'-methoxy-fla- 18
vono-7-0-glucuronide
FtaER 6-C-ili % ¥ 8-C-fil i
. 441.107 2, 381.097 3. {AMEH RS> SA1E
. CysHyg O . . . N B
4 513 otstis  549.1606 5491608 0.4 309.076 0.363.086 7 Chrysin 6-C-glucoside 8-C-ara- 19
binoside isomeride
363. 086 9.333. 075 9. Egﬁ% 6-C-lj 4 8-C-Bi 4
CysHyg O B
5 5.30 26Hys 013 549.160 8 549.160 8 0.0 381.096 7.309.078 5 Chrysin 6-C-glucoside 8-C-ara- 19
binoside
271. 062 5,169. 013 7 .
Cyy H,g0 . e p
7 7.32 2aHig0y 447.098 9 447.092 7 1.38 123.008 5 253.050 2 PR Baicalin 17
271.060 7,269. 044 7. FE¥ZE-T-H % HHEEMR Apige-
C, Hi3O
8 8.46 althsOn  447.0925 447.0928 0.4 139.003 0.179.050 1 nin-7-0-glucuronide 17
F LB R -T-0-4 % W 1
10 9.02 Cy HigO,,  447.093 1 447.092 7 0.9 271. 060 4,285. 076 1, R 17
169.013 5.123.007 6 .o
Glychionide A
285. 076 7,270. 052 8
CyHyO . C e )
11 9.22 »HypO  461.109 1 461.108 4 0.9 255.065 6 .269.045 1 A Wogonoside 17
TR A-T-0-8-D-7 %
287.072 8,270. 053 8., [EMRH
C,, Hy, O
13 9.99 »nHy0p  461.111 8 461.108 4 7.4 183.043 3 .168.057 3 Oroxylin A-7-0-B-D- 20
glucuronide
123. 008 2,253. 049 8
Cy5H,00 N ©EAE Baicalei
14 12.56 1sHioOs  271.060 4 271.060 6 0.7 169.013 5 .139.054 3 HA-Z Baicalein 17
270.052 7, 168. 057 6 7-H [k 5 &> % 7-0-Methylba-
C H O N N b N A
15 15.85 16H120s  285.076 2 285.076 3 0.4 140.061 6 242.056 8 calein 21
16 1639 CoHgOp 375.1073 375.1080  -1.9 3060 6.327. 0499, &% St 2

197

.008 6.227.055 4

Skullcapflavone 11

2.1.4  ARfUEIEH
¥ 25 AL A M AR SRR S A R 2 (i R

SUEIEAR U PN R G0 (2012 J) ™ #EAT AU B
o GRS 25 HLETERE AL B4 SCRTE R LR
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Fig. 6 Scavenging activity of Scutellaria Radix on DPPH (A) ,ABTS (B) and O;(C) free radicals
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#H37 OPLS-DA 7 () fift B R S50 R°X = 0.902,

RY = 0.88 MM AE J1 S % Q° =0. 846 ¥y kT
0.5, FWIBARREI &, Ehd R, IHRIEE S50
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0.05) , 4% HEAH C R A/ NHEF Sy B85 2 > 7-H1 i
WA E > R 6-C-FIHAbE 8-C-H A > %
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JRIRER A-T-0-B-D-HmBERERR AT FIBTA R . XL i
R EE R R, AT RAER A-T-0-8-
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Table 2 Correlation analysis between common peak and antioxidant activity of Scutellaria Radix

A I e XA S AH DG 3BT
Peak number - Bivariate correlation DPPH ABTS 0,
Compound .
of common peak analysis
1 T FEHLEE KR Pentahydroxyflavanone Pearson {514 0.144 0.088 0.256
2 E(CRU) 0.493 0.677 0.217
FI# 2 6-C-BIRAfIH 8-C- A Ml 1 ) s s os
2 Chrysin 6-C-arabinoside8-C-glucoside Pearson T 0.771 0.537 0.611
M OB 0.000 0. 006 0.001
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%23 2 ( Continued Tab. 2)
Ay g1 oy XR8P 43 #
Peak number C - | Bivariate correlation DPPH ABTS 0,
of common peak orpoune analysis
5,7 BT -0 A R R . . -~
3 5,7-Dihydroxy-2'-methoxy-flavono-7-0-glucuronide Pearson 1At 0.556 0.183 0.798
I CU) 0.004 0.381 0.000
y AR v Gt ey = e
4 El%% 6-C %%*%_8 c lﬂ%’ﬂﬂﬁﬁ?lﬁl'ﬂ\#’r@ﬁi Pearson HI2HE 0,685 * 0,457 0.546" *
Chrysin 6-C-glucoside 8-C-arabinoside isomeride
T CU) 0.000 0.022 0.005
B % 6-CATEIE 8-C-BT L £ o . . .
3 Chrysin 6-C-glucoside 8-C-arabinoside Pearson H1JCHE 0. 605 0.467 0. 606
2 OB 0.001 0.019 0.001
y—— — H () A A
6 =R LT LR -O- AR R Pearson 1 0.292 0.117 0.417 *
Trihydroxy-monmethoxy-flavone-7-0-glucuronide
5B (U 0.157 0.577 0.038
7 AT Baicalin Pearson #H 514 0.758 * * 0.229 0.835**
() 0.000 0.272 0.000
g 3 R ) .
8 A):i—;cniﬂ-:?fuﬁ?i%e Pearson FH &1 0.556 " * 0.156 0.631"*
BN 0.004 0.456 0.001
S T O M AR T o . .
? Trihydroxy-monmethoxy-flavone-7-0-glucuronide Pearson {121 0.745 0.268 0.600
2 (U) 0.000 0.195 0.002
10 FHPER R T-0-HFHEBER T Glychionide A Pearson FH 14 0.721** 0.310 0.718* *
M) 0. 000 0.132 0. 000
11 I H AT Wogonoside Pearson A 5614 0.218 0.105 0.493*
BEEPECHUM) 0.294 0.619 0.012
YR & BT ()i 2
12 = B R SO iR R R A Pearson Afl Xt 0.008 0.222 0.351
Trihydroxy-monmethoxy-flavone-7-0-glucuronide
TFE ) 0.971 0.285 0.085
ZURE A-7-0-B-D-F5 % R N . . x
13 $50Efj€;n A_7_(f ﬁ-Dfliﬁfiﬁ%%ﬁ Pearson 1% 0.730" -0.042 0.626"
B2EE ) 0.000 0.843 0.001
14 FAZR Baicalein Pearson {51 0.413" 0.585**  0.106
B (U 0.040 0.002 0.613
15 7-H ik 35 %52 7-0-Methylbaicalein Pearson A5Gk 0.311 0.573* * 20.029
SR 0.130 0.003 0.892
16 BN 1 Skullcapflavone 11 Pearson AH 51 0.370 0.368 0.345
EPECRUM) 0.069 0.070 0.091

TE: " A5 P <0.05 KFTFREFEMI, ™" 16 P <0.01 K FHRBEMRK.

Note: * Significant correlation at P < 0.05 level; *

3 wigE4iR

ARHFFEEEET Acquity UPLC BEH C4 (2.1 mm
x50 mm, 1.7 um) A3 FI Acquity UPLC HSS T3
(2.1 mm x 100 mm, 1.8 wm) 354 A9 5 B 0, &
¥ Acquity UPLC HSS T3 (2.1 mm x 100 mm, 1. 8
pm ) B FEAE S B RCRAE I 2 iR 8T I RE-K
ZIEK 0. 1% H R K . L 10, 1% W R /K
0. 1% HR/K- 0. 1% H R 2 5 A sh A & 4,
ATEIHER (30,3540 C) , AN FEFEFEAR (1.2 pl) ,

* Extremely significant correlation at P < 0.01 level.

ANTRIAS D 3 4 (254,280 nm ) DL K AN [a] 5 Jid 466 32
IR 2 R SR A 18 €35 25 A SR TS AR 0. 1% HY R /K-
0. 1% WL NG AL 35°C RF = 1 wL K )%
¥ 280 nm,

AL EE T i W S Oy 2 (B 75
2R ) R IBOE R EE (30% \50% \70% 90%
CFE) FEBURTE] (10,30 .60 90 min) 55, Z5 5K H,
PL70% WBEAE g 2 IO 0] , 7 52 0 60 min , 15 %
R TR VAR 1) % A WA A T AR v, R T -
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AHEFER ] UPLC FEAHE S A 25 245 B4 )45 2
P 07k A 8 B RS PR R E S Pk 3 i, T T T
BB P, 25 bl ARk e S AL R T8 B 4
550 RRAR S0 1 2 TR] A AR AE 0. 983 LAE, i
2R 3 T b X 55 T G 7R P X ) 5 P Ak 2 i 15
AWRIES, @i OPLS-DA 734, KBl A H |\ T
JRHR AT-0-B-D-H A MRE TR H A X 3
3 ] BESERZ MR LU ARSI S -5 T R P i A i ) 2 5
bRy, HARRIE SRR W I A Ie 8% ik 3 4>
I3 A WA T R E M 78 T R A R, L 40
Yang %5 BF5 S BT L AR A= X 85 Ak 2 4y
FARTHA = XA (BHNLAR) |, XSRS,
AW o P IE ™ DAY B4 2 HAT LR Y DP-
PH ABTS H1 0, A d1ZIE BRAE ST, HorP Il A3k 58 1
ZHIBTAALRE I I T IR BB A HE— 2D R
OPLS-DA FL1, AR45 3 D Hraa i by vl X 70 4~ 18
Moy X o AU B AR S T AT ST, FRATT R B
%% DPPH (ABTS #1 0, A 1 5:H i BRAE /1 5 8%
HR 22 T R % R S A o B I TR AR G, X
PUE AT PR S A2 AR OO — Moy (5,7- 28
F-2-HSR L TR -7 -O- B Wi MR IR ) 22 228 (A AR 5K
XU RISV MR o

25 LR IR 3R 987 XY B A e Al 2 o 5
A RE 1 7 T TR AL R P X A 5, B
THEAE I BT AACTT AR AE—E 225 . (HAE
TAMGTHEAR RN, 5B 5E 0 75 23 KA AR
i, I ELRG T B A AN [ T8 M 7= X ) PR 5 A
UG PR B A SR RS S A AIE S, AR 25 DR Y
1L R TR AN [ T = X 45 i Jo 2 S RO AR 5 L A1
A RLINSRPTR HURTE SN AL Z R 25 BEAEHTRY
IFSE, by 4 T ) AN ) T 7 DX B 45 18 i 55 D) 38
ST AEZ SR SR, i — 20 P 2 iE
HERTFERIRL 2 N o [R)Fd ZE NSRBI 5T 85 254
AR M PR A, B BRI RE R A A DAL AR
AR HESL R A BT 2 0 08 B AN PR v, A
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