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2
2.1 N
2695HPLC-DAD ( Waters ) ; LTQXL ( Thermo )
( Milli<Q Millipore ) o
( Fisher ) ( DPPH"® Sigma );
( Scutellaria baicalensis) o
2.2
lg 50 mL 30 min 0.45 um °
(DPPH ") 5 mol/L o 40 pL 10 pL
DPPH’ 30 min HPLC-MS o DPPH"
2.3 -
A 0.5% B o 10 ~30 min 30% ~
80% B 30 ~40 min 80% B. TC-Cjq (150 mmx4.6 mmx5 um Agilent ) 1 mL/min;
40 °C; 10 uL. ESI -3.5 kV; 260 °C;
(N,) 0.9 L/min; (N,) 1.5 L/min -137 V.
3
3.1
; 0.5%
30 min 30% 80% 10 min.
1 mL/min 1
° DPPH’
DPPH"’
DPPH"
DPPH"’ 5
DP-
PH"
2.3
3.2 Fig. 1 Chromatograms of methanol extract of Scutellariae
1 radix before and after reaction with diphenyl-l-picryl—
o DPPH"™ 38 min hydrazly( DPPH ")
DPPH . a. DPPH " i b.
DPPH*
DPPH . 1 ~6 a. Chromatograms of the methanol extract of Scutellariae Radix
before reaction with DPPH ™ ; b. Chromatograms of the methanol
. DP= et of Seutellriae Radix after reaction with DPPH "
PH o
DPPH® DPPH®
DPPH" o
DPPH" ( RBA)
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RBA=100% x( PA,—PA,) /PA, (1)
PA, PA, . 6 DPPH’ 1. 1
23 6 DPPH’ 4 o
1% 4 DPPH’ o
4 DPPH
6> 2> 1> 3.
o 4 o
1 6 DPPH"’
Table 1 Relative binding affinities of six compounds from methanol extract of Scutellariae Radix to DPPH "
Peak 1 Peak 1 2 Peak 2 3 Peak 3 4 Peak 4 5 Peak 5 6 Peak 6
Relative %Jindigl)g affinities 15.9% +1.2% 74.0%+0.8% 12.7% +1.5% 0.6%+2.2% 3.2%+1.9% 100% *
* 6 . * Peak 6 was thought to be reacted completely because it was not
detected in the experiment group.
3.3
123 6 4 2 o
4 2.
2 4
Table 2 Structure identification of four antioxidants
ESI-MS"
Peak  Retention time ( min) M=H uS? MS? Compounds
1 15.8 445 269 241 225 197 169 Baicalin
2 18.1 459 283 175 268 Oroxylin Aé7_—70_(—)g_113(_:t)r_onide
3 19.1 459 283 175 268 Wogonoside
24.5 283 268 239 240 184 163 A Oroxylin A
1 2a o m/z 445 M-H ~ ; m/z 445
1 (-176) m/z 269 ; m/z 269
m/z 241 225 197 169 o 12 ~17
2 2b o m/z 459 M-H = ; m/z 459
m/z 283( 1 -176)  m/z 175 ;o m/z 283
m/z 268 o
A7-0B-D- 2 o
Ci 12 ~17
2 A-7-0B-D- o
3 2c o m/z 459 M-H - ; m/z 459
m/z 283 175 ;. m/z 283
m/z 268 o 2
3 2 o 2 A-7-0B-D-
3 13o1s
6 2d m/z 283 M-H =~ ; m/z283
m/z 268 ; m/z 268 m/z 240
184 163 239 o 12 ~17
A 5
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Fig.2  Fullscan mass spectrum of four antioxidants in negative ion mode
a. o b. AT-0B-D- . c. ;d. A, a. Full-scan

mass spectrum of baicalin; b. Full-scan mass spectrum of Oroxylin A-7-O-glucuronide; c. Full-scan mass spectrum of

wogonoside; d. Full-scan mass spectrum of oroxylin A.
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Rapid Screening and Structures Characterization of Antioxidants from
Methanol Extract of Scutellariae Radix by High Performance Liquid
Chromatography-Mass Spectrometry

YANG Si-Min' CHEN Rui-Zhan"' DONG Hang' LI Yuan' LI Shi-Zhe'
LI Xin-dLong' SONG Feng-Rui® LIU Zhi-Qiang’
'( College of Chemistry Changchun Normal University Changchun 130032  China)
*( Changchun Institute of Applied Chemistry ~Chinese Academy of Sciences Changchun 130022  China)

Abstract A new method based on HPLC-MS for the rapid screening and identification of antioxidants from
methanol extract of Scutellariae Radix has been developed. An appropriate amount of diphenyl-1-picrylhydra—
zyl( DPPH.) was added to the methanol extract of Scutellariae Radix and incubated in dark place at room
temperature for half an hour while DPPH. was replaced by methanol in the control group. This two group sam—
ples were analyzed by HPLC-MS. Comparing the chromatograms of experiment and control group the peak
areas of antioxidants after the interaction with DPPH. had a decrease in the chromatogram while for those not
responsible for DPPH. had no change in their peak areas. The relative binding affinities of antioxidants were
calculated based on HPLC data while the structure identification was carried out based on MS data. Four an—
tioxidants were screen out from methanol extract of Scutellariae Radix by this novel method and were identified
as baicalin  Oroxylin A-7-O-glucuronide wogonoside and oroxylin A based on HPLC and MS date. Because
of the powerful ability of HPLC-MS for small molecule separation and identification the method has the poten—
tial to be a high throughput tool for screening antioxidants from complicated systems such as herbal extracts
while do not need laborious pre-separation and additional instrument improvement.

Keywords High performance liquid chromatography-mass spectrometry; Screening; Antioxidants; Diphenyl—
1-picruyl; Scutellariae Radix
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