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Change of Flavonoid Composition in
Scutellaria baicalensis by Processing

Jang Hee Kim, Ki Sook Yang and Tae Hee Kim
College of Pharmacy, Sookmyung Women's University, Seoul 140-742, Korea

Abstract— Scutellaria baicalensis Georgi (Labiatae) has been extensively used in treatment of diarrhea,
conjunctivitis. gastritis, enteritis and skin disease. As instructed in old description, the Scutellariae Ra-
dix should sometimes be processed before use. To shed light on the changes of chemical compositions
by processing as well as processing method-activity relationships, Scutellariae Radix was heated at
160°C-200°C for 30 min. in furnace or soaked with 20% EtOH (SPE) and boy's urine(SPU), respectively .
which are one of processing methods and then heated at 170°C for 30 min. To isolate the chemical com~
ponents, Scutellariae Radix with/without processing were extracted with EtOH and EtOH extract was
fractionated with ether, ethyl acetate and butanol to give respective fractions. Ether and EtOAc frac-
tions obtained from the processed drug with urine (SPU) were subjected to chromatography to obtain
six components, oroxylin A, wogonin, chrysin, baicalein, baicalein 7-O-B-D-glucopyranoside and B-si-
tosterol 3-O-B-D-glucopyranoside. All the isolated compounds were identified by means of physico-
chemical and spectroscopic methods (IR, 'H-NMR, “C-NMR. Mass). By HPLC determination. the
changes of the contents for each isolated components from SPE and SPU samples were observed. It
was found that the content of nonglycosidic flavones such as oroxylin A, wogonin, chrysin and
baicalein was increased markedly, whereas the content of baicalin and baicalein 7-O-B-D-glu-
copyranoside was significantly decreased in both samples as compared with those of Scutellariae Ra-
dix. When the sample was soaked with boy's urine, the total amount of nonglycosidic flavones was
higher than that of processing with 20% EtOH.

Keywords [_| Scutellaria baicalensis, Labiatae, flavonoid, processing.
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37 EtOH Ex. & AW o8 22l B& ether £3)
26 g= silicagel column chromatography(solvent :
n-hexane—acetone 1:0—0:1)E AAsldg E1—
E69] #8& dA}. =3 ethyl acetate 28 20 g&
Sephadex LH-20 column chromatography(solvent :
HyO—MeOH 1:0—1:2)& AA3ld Al—A39] &
& I}

Compound A, B, CQ| Elg| - £¥ 23l 3 ether
8% silicagel column chromatographyste] d-&
subfractions E3& T4 silicagel column chro-
matography(solvent : n-hexane— CHCI3 1: 0—0
‘1)& ANk compound A, B, C9 2g& A
A¥F-#& hexane/acetone EHoll X A4 st 3}
A 444 Compound A 100 mgs It BEE
€ n-hexane/EtOAc EHoll A 2| AR st a4
274 compound B 145 mgg AdU. CEEYS
methanolol| X AAAst] 234 444 Compo-
und C 140 mg& AAc}

Compound A2| E2|3SIN MM - mp. 231~
232°C, TR: vpu(KBr, ecm™), 1653(at, B-unsatura-
ted C=0), 1581(aromatic C=C), EI Mass(im/z):
284(IM]7, 269IM-CH,)", 241(M-(CH,+CO)}", 67,
139, 102, 77, 'H-NMR: methanol-d,, 8 ppm,
3.88(3H, s, OCHy), 6.69(1H. s, H-3), 6.72(1H, s,
H-8), 7.55(3H, m. H-3"4".5"), 7.99(2H, m, H-2,
6"). "C-NMR: methanol-d,, 8 ppm(Table D).

Compound B2| F|oIH=E MA - mp. 202-
203°C, IR vyudKBr, cm™), 1656(0, B-unsatura-
ted C=0), 1612, 1579(aromatic C=C), EI Mass
(m/z): 284, 269, 241, 139, 69, 'H-NMR: acetone-
ds. 8 ppm. 3.97(3H, s, OCH,), 6.33(1H, s. H-3),
6.81(1H, s, H-6), 7.60~7.65(3H, m, H-3,4".5"),
8.10 ~8.12(2H, m, H-2".6"), 12.56(1H, s, C+~OH),
PC-NMR: acetone-ds, 8 ppm(Table I).

Compound C2| FZIZEN MA - mp. 285~
286°C. IR! vy (KBr, cm™), 1655(ar, B-unsatura-
ted C=0), 1613, 1501(aromatic C=C), EI Mass
(m/z): 254(M)°, 226(M-CO)}", 152(A,)", 124(A-
COJ*, 69, 51, 'H-NMR: acetone-ds, d ppm, 6.22
(1H, d, J=2.1Hz, H-6), 6.50(1H. d, J=2.1Hz, H-
8), 6.73(1H, s, H-3), 7.53~7.58(3H, m, H-3' 4",
5). 7.99~8.01(2H, m, H-2",6"), ®C-NMR: aceto-
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ne-ds, 8 ppm(Table I).

Compound D2| 2| — Ether®&¢] subfraction
E6L 7M9F5%3% & silicagel column chromatogra-
phy(solvent : benzene—ethyl acetate 1:0—0:1)
& 28l Compound D9 £38& o1 CHClY
MeOH &dollA AAA sl F3EA 270 mgs
AT},

Compound D2| F2I==E M4 - mp. 264~
265°C, TR: Ve (KBr, cm™), 3412(0OH), 1657(cx, B-
unsaturated C=0), 1618, 1587, 1471(aromatic C=
C), EI Mass(m/z): 271(M])", 241, 168(A,)", 140(A,
-C0O), 112, 102(B)". 69, 51, 'H-NMR: methanol~
d.. 8 ppm, 6.59(1H, s, H-3), 6.69(1H, s, H-8), 7.51
~T7.56(3H, m, H-3' 4'5"), 7.94~7.96(2H, m, H-2,
6"). *C-NMR: methanol-d,, & ppm(Table D).

Compound EQ| Ch2| - T %2339 ethyl ace-
tate ¥8¢} subfraction A3E tHA| silicagel column
chromatography(solvent : CHCl;-MeOH-H,0-
HCOOH(100: 15:2: 0.5)5 A3t @34 24 4
A Compound EZ 30 mg ATt

Compound E2| F2|&SE MA - mp. 208~
209°C, IR! Vuu(KBr, cm™), 3379(0H), 1655(A. B-
unsaturated C=0), 1616, 1502(aromatic C=C),
1084, 1220(glycosidic C-9), EI Mass(m/z) @ 531,
487, 443, 396, 315, 269, 241, 167, 139, 69, 'H-NMR:
DMSO-ds, 8 ppm. 5.11(1H, d, J=8Hz, anomeric
H), 6.85(1H, s, H-3), 7.06(1H, s, H-8), 7.59~7.63

Table I —*C-NMR Spectral Data of Compound A, B,

Cand D
Carbon No. A B C D
C-2 165.8 164.5 164.8 165.5
C-3 105.6 106.1 106.0 106.0
C-4 184.3 183.3 183.2 183.2

159.1 158.3 162.9 164.8
130.0 99.9 99.8 99.8
154.0 150.8 165.5 158.9
95.5 128.8 94.8 105.3
154.8 158.0 159.0 162.9
103.6 105.4 105.4 105.3
133.0 132.8 132.2 132.7
1274 127.2 127.2 127.2
130.2 130.1 130.1 130.1
132.6 132.4 132.7 132.2
130.2 130.1 130.1 130.1
127.4 127.2 127.2 127.2
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Table II— “C-NMR Spectral Data of Compound E

Carbon No. Chemical shift (3)

C-1 37.7
30.4
78.5
39.3

141.0

122.0
32.1
32.1
50.4
37.0
214
40.0
425
56.9
24.6
28.5
56.3
12.0
194
36.4
19.2
34.3
26.5
46.1
29.5
19.4
20.0
23.5

C-29 12.2

glucose C-1 102.7

C-2 75.4
3 78.7

-4 71.8
5
6
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(3H, m, H-3' 4'5), 8.04~8.10(2H, m, H-2'6),
BC-NMR: DMSO-ds, 8 ppm(Table II).

Compound E2| &7}28) — Compound E 5 mg
S 2N H,S0, 2 midl] 30|11 2A 2t 5t 844 7}
FEHstE). 453 e MeOH &vlollA A
dle]  FAINAY S AUk oA TLCAEIA
baicalein® TLC-geliA dx3t%tt. o4 Ba(OH),
Fedoz Z3F AL AAS L FE3I] Me-
OH : CHCIl; : NH,OH : (CH)),CO(5:2:3:2)&
TLC3} glucosed 2 #elaldet,

Compound FQ| Cha| - 5237 ¢] ether¥¥<
subfraction® E5¢l4 42 AH& acetone : hexane
(1: Dol AFAse] WAo] Byt 24 50 mgs &
Art.

Compound F9| Bzi3Er MM - mp 264~
265°C, TR vpe(KBr cm ™), 3410(0OH), 1653(C=C),
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1074, 1024(glycosidic C-O), 800(CH=C), EI Mass
(m/z): 414, 397, 368, 303, 275, 255, 213, 147, 145,
85, 43, 'H-NMR: CiDyN, 8 ppm, 0.66(3H, s, 18-
CH,), 0.94(3H, s, 19-CHy), 5.06(1H, d, J=7.7Hz,
Gle H-1). 5.36(1H, br s, H-6), "C-NMR: C:DN,
4 ppm.

Compound F2| &t Jl=823 - Compound F 5 mg
& 5% HCl/dioxane(3: 1) 5 miol 0|1 642t <t
TEANA ZhEastdTt. kel S v EEF Bg v}
3t ether® F&3lY B2 HHT F FE3lu
MeOH &=foll A 1A s}e] Wl 2 hAte] aglycones
itk Fe 522 AgCOE F33 & MeOH:
CHCl;: NH,OH : (CHy),CO(5:2:3:2)Z TLCstA
glucose Y& B1EAT}

FXg2e "=

=qF0 Y8R "= - & B7lelA] B
el 358 AE F33 %’—%}3 3 g #3t petri
dishell WA #HA 3324 160, 170, 180, 190,
200°Cell A Z}7] 30%4 71 sl ant.

FEEF9 B ~ Fu3td 3+ 3 goll 25% etha-
nol 1.8 mIE 7kste] FHsta 3A13F WA 3 F 170°C
A A 30 7HE S

EHEEFO| MIX - Hustd 37 3 goll HHE
) 4.0 ImE 71ste] Dudta 2447 2% 3 170°C
oA 30% 7Hdstach

TR0l oHE g |2iF

160°Coll A 200°C7H7] A A gaa F233 5
W2 FANF FAE FH3ld S o]
& Feasle sla el Aake] wisle) 2ol u)wa}
Aot

X L0l [ flavonoid A0| 3}

Eo TAH| - 5028 £23 baicalein, oro-
xylin A, chrysin, wogonin, baicalein-7-O-B-D-glu-
copyranoside®} baicalin ¥F%(Wako Pure Che-
mical Industry, Japan) 1.8 mg A€ 50% EtOHd] =
o HZFsE & 22 1.8 mg/20 mi2 3% 045 um
membrane filter2 o }3le] FFA0 2 slgdn},

Yo x| - = =AY F%T B Z 1g
< g3 At 50% lEE 40 mIE ¥o 308 5
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Table III — Analytical condition of HPLC

Injector: Waters U6K

Detector: UV-visible detector(Waters 484)
Pump: Waters 510

Integrator: HP 3395

Column: novapak Cis

Mobile phase:

Buffer A: 50 mI2] acetonitriledl trifluoro acetic
acid 1 mIg 715 & E& Jlste] 112 &}

Buffer B: 50 ml9] &l trifluoro acetic acid 0.8 miS
7}& & acetonitrile 718t 112§}

Buffer As} Buffer BE 1-100%% gradient® A5t}

Flow rate: 1.0 mi/min
Injection volumn: 10 w
Detection wavelength: UV 280 nm

FEAAANA BFFFES F O 50% gL e 335 u
EFE3H T BE 298 ol &3] 250 mIE &}
o] o3}kl o] Z 0.45 pum membrane filter® 33}
ate] G o2 st

HPLCO|| 2|8t 2M - A3 HAS Table 112
Z21) o2} A3

O

&2ast 88 =

=TsEE, £33 285 £33 A7 Com-
pound A= oroxylin A(5,7-dihydroxy-6-methoxy
wogonin(5,7-dihyd-
roxy-8-methoxy flavone) 22" Compound Cx=

flavone)'”’2, Compound B:

chrysin(5,7-dihydroxy flavone)”?©.2 Compound
DE baicalein(5,6,7-trihydroxy flavone)* 2.2 Com-
pound Ei baicalein-7-O-B-D-glucopyranoside(5,6,
T-trihydroxy flavone-7-O-B-D-glucopyranoside)
2% Compound F& B-sitosteryl-3-O-B-D-gluco-
pyranoside” 2 E43slgen] o] FAe| gigt 7|& §
e 71718 diolel9) vl HES An & dxjsh=
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3 A= Fig. 1, 2¢9F 2o},
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Fig. 1 — Change of flavonoid composition of Scutellariae
Radix by heat treatment. S. B.: Scutellariae
Radix, BODG: Baicalein-7-O-B-D-glucopyrano-
side Each value represents the mean+S.E. (n
=4). . baicalin, 8: BODG, X: baicalein, —;
wogonin, A: chrysin, ®: oroxylin A.
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Fig. 2— Change of flavonoid composition of Scutellariae
Radix by processing. S. B.: Scutellariae Radix, S.
P.E.: Scutellariae Radix processed with ethanol,
S.P.U.: Scutellariae Radix processed with urine,
BODG: Baicalein-7-O-B-D-glucopyranoside.
Each value represents the mean+S.E. (n=4). #:
baicalin, ; BODG, X baicalein, —: wogonin,
A chrysin, @; oroxylin A.
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lin A, baicalein, chrysin 5] A3 %] S7F
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Table II— Weight loss of Scutellariae Radix by pro-

cessing
Processing Weight loss (%)
160°C 6.3
170°C 7.2
180°C 8.9
190°C 12.5
200°C 15.3
20% ethanol/170°C 9.3
urine/170°C 9.5
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Fig. 3—HPLC chromatogram of standard mixture. 1.
baicalin 2. baicalein 7-O-B-D-glucopyrano-
side 3. baicalein 4. wogonin 5. chrysin 6. oroxy-
lin A
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Fig. 4— HPLC chromatogram of Scutellariae Radix. 1.
baicalin 2. baicalein 7-O-B-D-glucopyrano-
side 3. baicalein 4. wogonin 5. chrysin 6. oroxy-
lin A
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