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Identification of Flavonoid Aglycones in Ethyl Acetate Multi-Components of
Scutellaria barbata D. Don by HPLC/ESI-MS
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JIN Yu?, ZHANG Fei-fang’, LIANG Xin-miao'**
(1. Key Lab of Separation Science for Analytical Chemistry, Dalian Institute of Chemical Physics ,
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Abstract: The flavonoid aglycones in ethyl acetate multi-components of Scutellaria barbata
D. Don were identified by high performance liquid chromatography/positive electrospray
ionization mass spectrometry (HPLC/ESI-MS). Because the fragmentation behaviors of the
flavonoid aglycones were crucial for the identification of unknown flavonoid aglycones, the
characteristic MS fragments of five subclasses of flavonoid aglycones were initially studied
using positive ion ESI-MS. The results indicate that the consequential loss of two CO mole-

cules can be regarded as the diagnostic fragmentation pathway of isoflavone. “?A™ and
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#*B" fragments originated from the cleavage of C—C bonds of C-ring at positions 0/2 and

2/3 are the characteristic fragments of flavonol and isoflavanone respectively, and [*'B—

H,O-+H]" can be used to identify the flavanones. Based on these characteristic fragments,

six flavonoids including isocarthamidin, scutellarin, luteolin, naringenin, 4 ’-hydroxy-

wogonin and apigenin are identified unambiguously. Then, combined with the chromato-

graphic retention time and UV spectra, another six compounds are identified tentatively.
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Table 1 Flavonoid aglycone samples
R, R, Rs Ry
Baicalein 270 OH H
Apigenin 270 H OH
47-
300 H H OH OCHj;
Flavone 4’-Hydroxy-wogonin
Scutellarin 286 OH H OH
Luteolin 286 H OH OH
Daidzein 254 H OH — —
HO. O Genistein 270 OH OH - —
O]
T O Tsoflavone 268 H  OCH,  — —
R, R, Formononetin
A Biochanin A 284 OH OCH; — —
O OH Kaempfeol 286 H — — —
HO. 0.
| R,
Flavonol
OH O OH Quercetin 302 OH — — —
R; N Naringenin 272 H oH OH
3
o o O Hesperidin 302 OH OCH, OH
O Flavanone Glycyrrhizin 256 H OH H
R
' R, O Isocarthamidin 288 OH OH H OH
- 27, 40-
300 H — — —
Sativanone
Isoflavanone 7- -27,37,47-
37- 330 OCHj; — — —
o-methylviolanone
1.4 ; sm/z 50~
1.4.1 1 000 .325 C; 8L -
Agilent 1100 min '; :241. 15 kPa;
o : 3.5 kV; .1.0 V.
Hypersil C;s (250 mm X 4.6 mmX5 pm); 1.5
:30 C;DAD : 190 ~
400 nm, 280 nm 5 (A):0.1% , [7] ,
’ (B) : H H 0~ C
30min. B 7% 25% ., 30 ~ 55 1. C . A
min. B 25% 50% ;5 : B . AT BT ,
1 mL « min~ ', C . y C
1.4.2 ,
3 [['jA;*X] [i’]BL*X] ,X

o
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Table 2 Fragment ions observed for the five sub-classes flavonoid in the PI mode

IMAHT+ 13A+ L8R+  1MA+  02p+  2ap+ [0,4B—H20— [0,4B— [M—B+H]+ [M—B— [M=CH;+ [M—2C0+ [M— H20+ [M— CO+ [M— CH20+ [M— H20—
- . CoJ+ H2 0] B CO-+H]* H]* H]* H]+ H]* HI+ CO+H]*

271 169 103 141 - - - - - - - - 253 - 241 -
271 153 - 125 - - - - - - - - - - 241 -
301 168% - - - - - - - 286 - 268 » 258 * - -
287 169 119 - - - - - - - - - 269 - 257 241
287 153 135 - - - - 161 179 - — 269 - 257 -
255 137 - - - - - - - - - 199 237 227 - -
271 153 119 - - - - - - - - 215 253 243 - -
269 137 118x  — - - - - - - 254 213 - 241 - -

A 285 153 - - - - - - 179 151 270 229 - 257 - -
287 153 - - 165 - - - - - - 231 269 - - 241
303 153 - - 165 - - - - - - 247 285 - - 257
273 153 - - - - 119 147 179 - - - - - - -
303 153 151 - - - 149 177 179 - - - 285 - - -
257 137 - - - - 119 147 163 - - - 239 - - 211
289 169 121 - - - 119 147 195 - - - 271 - 259 -

EPITS
301 137 165 - - 151 163 191 163 135 - - 283 273 - -
—27374-

331 - - - - 181 193 163 135 - - 313 303 - -

0o
0o
—
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Fig. 2 Mechanisms proposed for the formation of [M—2CO-+H]" ions of genistein (a) and quercetin (b)

C C3 .C . ,
,C 0/2 , C
0.2 A+ , [M—
2CO+H]" ) N
3 N 0
C ,
, . B ,
C .
2/3 3BT o 3 )
) . 0/2
, 5 0,2 A+
C 1/3 ) , 4 o )
, [M—2CO+H]" #*B*
2.2 1B —H,0
S o
, 2.3
, 3, 2.3.1

’



3 : HPLC/ESI-MS

135

No Yes
IR ey

3 ESI-MS
Fig. 3 Determination of flavonoid aglycones

by ESI-MS under positive mode
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Fig. 4 Liquid chromatography(a) and mass
spectrometric total ion chromatogram (TIC)
(b) of ethyl acetate multi-components of

Scutellaria barbata D. Don
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Fig. 5 UV spectrum of representative compounds of
ethyl acetate multi-components of Scutellaria barbata D. Don
Table 3 Summary of fragments ions of flavonoid aglycones
from ethyl acetate multi-components of Scutellaria barbata D. Don
. [M+H]" [M—H]" MS? MS?
/min
287(50%),241(10%) ,
195(15%),187(10%) , A 3 B
1 24.1 305 303 304
169(65%),163(100%) ,
145(20%),117(5 %)
283(25%),273(70%) , A .
267(30%),201(35%) ,
2 29.1 303 301 302 B 1
183(100%),147(10%) ,
121(15%)
271(10%),259(12%) , 151(50%),139(100%) ,
3 30.1 289 287 288 185(8%),169(100%) * , 123(55%),113(45%) ,
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[M+H]" [M-H]™ MS? MS?
/min
3
271(8%),259(20%) , 151¢70%),139(100%) , )
4 32.5 289 287 288 185(9%) 169" (100%) . 123(20%),113(22%) ,
147(50%),121(45%) 85(50%)
269(35%),257* (100%) ,
5 34.2 287 285 286 119¢100%)
242(30%).169(15%)
A 3
139(50%),121(10%) ,
6  35.3 287 285 286 269(30%),257* (100%) 1
119(100%),91(15%)
269(85%),257(70%) ,
7 38.8 287 285 286
137(10%),135(100%)
A2
183* (100%),168(5%) ,
8 41.9 303 301 302 168(100%),137(13%) B 1
147(8%),121(2%)
171(15%),153* (100%) ,
9 42.7 273 271 272 125(100%)
147(90%),119C7%)
268(100%),258(20%) ,
10 43.8 301 299 300 286 (100%) ’
242(10%),168(18%)
252(95%),247(100%) ,
11 44,2 271 269 270
153(10%)
267(25%),186(50%) , A2
12 44.8 301 299 300 286" (100%) 177(78%),168(100%) , B 1
160(70%),119(18%)
, 6
Y ) A) ° 12
5 17 ,
’ s °©
s LC/MS )

4’-
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