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Studies on Availability of Components in Extract

of Scutellariae Radix by Boiling water Method
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In order to improve the qualities of boiling extract the availability of standard compounds

was investigated in extract of Scutellarize Radix. The standard compounds used baicalin(l),
baicalein(2), and wogonin(3). The availabilities were analyzed by thin layer chromatography
(TLC) and high performance liquid chromatography(HPLC) on Cis column. The extract of
RS-4(W/V=10g/100ml) showed the highest availabilities as 7.95% of baicalin(1), 1.04% of

baicalein(2), and 0.31% of wogonin(3).
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s E ] 9% £AeA] 2 898 ZA UESs Qo

FEAE AQH 2AGA AAHE LT dgrow TAH A, o

WAoo usd B - BEA 542 AR ARES KA T BEad STER o
UEFE AAE FANA BAe AL bl BE5G uE2A AAF o3

vn Ao dnk AxFTHY B& AR A o oLV H%
TRE MR Agetsd, 53 gAls gAY FF B i 257 ol sl ¥
& GEE = 5 de AT A A

BATFNME Ao g 712y A7z dekge) g o) ok e
g ] 3 ol ARdRS Agste 54 dgdst 3171*—‘, Ao A
T olEEE RANRIY Y, AEAE FAXET B2y ujwslsh

Mg R WH
1. 4HA= % 717

BEAR AL8-3 BT (Scutellarige Radix)< 9 390 AeAlAe] akgkela A
A A TR RAASA, B3)e AMgstant. AZAReR AMSE REAE
baicalin(1), baicalein(2), wogonin(3)-& 4% 8l Wakolikoll A Al#stal A= AFAH
48 Agdgy. vk IaatEagu(TLO)YE Merckittel  RPisFossS(20X 20cm,
thickness 0.25mm)E AM&-3tth o3& "l Toyo No. 29} Nalgene membrane 0.45
mE AT A4 fgrle W3- DWP 9000TE AHE-3stEth pH meters
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ARl A FF9 HE ol g B¢ A7 1

Fisherfite] P/N 2014008 AH&3l91, n&Ax 22 olE28t(HPLC)E Thermoiit 2]
AFo 2 FIE PA000, A&7 UVI000, 281 AFAEFY7= AS3H0e.Z 74
®  Spectra System™& AF&3l9

2. AR9 =N
1) ¥432(RS-1); 100mesh2 TE FF71210go] EFHS5E 100n0d 3 Aehujek
71§ o]83lo 25TCelA 2A7HE¢E EE0 FAch AAE(4000X g, 2083t 45
= AA9#A No. 299l celite® Z3 AH43AT AHAE YAI(4T)ANA LA
T AAEL AAsA, 045um membrane HEIZ A3 T FRAZ FF 10gT
250miv] &2 3 A g2 AlE-sart.

EE (Scutellariae Radix, ¥3})

COOH

Baicalin

Wogonin . .
9 Baicalein

2) &84 A% 73470 2ad ZatAa46) 100mesh® e &57 }—'?-mgoﬂ
sl /45 27 50mi(RS-2), 70m£(RS—3) 100me(RS-4), 150m(RS-5)E Y1 v}l
wgzZhutz|2 AolFHA] MAS] dF Jleld 5T 2A0E 85 ‘roq A
o] ¢ 40T/} Euj7tA E=A 3‘?, /r‘J—v*f‘l](éIOOOXg, 208)3te] A de AAHAAHRA
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No. 2919 celiteg 231 o33}t aiﬂ}"“*c’ F(4T)NAM FAIEAAES AA
3}al, 0.45um membrane FE 2 oj#}3t = FRIE gF 10T 250mlH| &2 3] Al
22 A8

3) A4 Agh AFoA] ARET YE A7) ekgrle] AA He FF 100gH =
T 1000m(RS-6)E Fil 2AI7F ek §, 2A17hE S 8538l Agadoe] oF 40C7 2
g7lA] B2 AR E000X g, 208)3ke] A5AE AAdATA] No. 299 celiteE
2z 0‘13’4‘3}93‘:} AT A-g PAAT)oNA PAF FHAEE AAS AL, 045/m membrane
2 dad F 198 FF 10g9 250mIv &2 3] A5 2 ALE-sl

4) FZAEY ZARS-7), A2 5 RS-48 FAAZXIAM S &34
3] Az3dtd A2 Alg3stgch

§§ B HLEM
3-1. B =X
AFAAE 02 AT baicalin(l), baicalein(2), wogonin(3)2 24z} 1mg¥ R &3] A
wala WASE 10l =o ARg-ski ok
3-2. HPLCY =H
ZI & Alltech Alphabond Cig 125A 10U
ol% 4 MeOH : 0.1M Phosphate buffer(pH 2.3) = 55 : 45
- 45 1lml/min
€ ;30T
AZ7), UV 254nm
FA % 2000
3-3. TLCY =A
g &, Merck RP1sF2545(20% 20cm, thickness 0.25mm)
Z70-80); MeOH : 0.IM Phosphate buffer(pH 2.3) = 55 : 45
A Z; UV 254nm, 20% H.SQ,

4. pHEE 2 & - H7i6] ot ¥
4-1. pHé%‘ \
2487 pHEA | pH 407 pH 70 458402 pH meterg B A3t
] = ?783}%13 ZALTE HBTE nAsAt
4-2. &b - HIj0f =jEt Bis)

pH meter7b AXE HlolHA o] AT 25mE W3 25TCo|A IN HCI3 IN NaOH=
FHl-& 0|83l HA3le] o] WEl= HoA pHE 43 Th
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m. g= ¥ o

22 flavonoid =M< baicalin(l), baicalein(2), wogonin(3)E°] A, 2
Hlol oroxylin-A(4), oroxylin-A-glucronide(5), wogonin glucronide(6)%% &3l
=, M ge &8 931 A= gluconide] baicalin(1)# aglycon?x2E 3}
U= baicalein(2), wogonin(3)& X EAQE o 23l g9 AR o3P &L A,

Fig 1.& 3+3&2A[RS-DIF &54 AN (RS-2~RS-5) T A4 Agd
(RS-6)2] TLColal Fig 2.5 W35 RS-19 HPLCS Azt Zxfe] uE TLC
olth. RS-2~RS-6% UV 254mol )&l ul7le] ~¥ =7} Z2F Rf 041, 038, 012,
0.0591 A Jelygtt XFAHR O Z ALE-HolA baicalin(l), baicalein(2) 2 wogonin(3)&
UV 254moll Al Rf7F 22 041, 0,12, 0.052 A=Ak RS-1& UV 254mel A RivE
045, 0.38, 0.14, 0.08%1 W7/l 22X E7} #5HUAeH, olEL AREAZE ] Rfe} Xolr}
Aot vl Yol dAA 20% HaSO49t L2 THAINE AT A AFAHPELQ
baicalin(1), baicalein(2) ¥ wogonin(3)= A& &Mo] A =, 20%  HaSO40)
ol3] Rf 067 eolA] A3 Rf 045 dollA] A=A a8 Rf 0.08 adlAd HA2=4
o2 WAEAN, LA Rf 014 bell A 2o 2 WA=t o]E TLCA o FAE
AL AFA B, Yo o] NBAAREEC] FEHA Ffed, o AFge &%
7 A& BTRY 9% FE Fo4T UYL FABA

RS-19] Alzte] Zste] mtE JEWsls 4393 TLCY Z3E H Itokawa 7t LE
& Al YA 3A gttt HYo) FFF o) flavonglucronide®) B3 &4 baicalinase
7b ok BE3g e, H Itokawat A GGUEDS Aol o3 H&< 3183 W
A g A7 oA HAYZR Yo A7 FF FE A AEEFTE 28

cd JAGBAS u Algroe] ZHAFe] uwal baicalinase?] EdWHE-ol <]3)
glucronide3} & Fo] FHolAWA 180% Folt aglycondtFET HEHAAATN WS
EFEAAE i g &3 whgo] do UX Lty BuEgn, MM
baicalinase®] 2¥-go] dolyty Hustn Yot w3, F2Y FAHEH, 2AF
F5e WA WALGERE F2E o Zo] EAsA ujnF §ol3A aALPIHVS
o] do dtta It HASIEAH SHolN AN RE AL 7]|AF fh9
%, &%, pH, 283 WA o] B 9%e wet gy
FE2E uo o] EAste Aol EAEAo " 2
GEZA SvloA g4 WA dEEL JUY FEAHgo] dojdre B
st Ad#Aol Avxe RALeZE Alg HAT, HAS AXY A Lutzoz Lol B9
257} 100CoAN 2ABAE 8537 W2 &47} B2 2o aglyconst Bl 3
Ae AR & Aoz Aztdr).

RS-19] Alzte] ZFe] wE AHEWSE AYPM TLCY AFE Sold whgh wzrs}
dojutx] gith Fig 2.914 HPLC 2z} 4§ B X AIZHRt)o} 2.97, 363, 393, 6.35, 665

Rl
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2 Area%7t Z4z} 298, 40.82, 2694, 024, 2172 A" = XA EE<9 HPLC(Fig 3.)
SHE THE PP HolFT Qom, FFEL oFE Re 207, 3635 393 ABAlLolA
FUF BHAB2 FEHAT o)A AL TLCH <% 20% H:S0:2) A2 A
RE 067 eol Al Zxbale) ae AL foo) SHELE FAls T2 gleh

O® 00
O@®@ OO0
O® o0
O® OO0

DQw o o] o Q Q

* N e e - e °
S-Mix. RS-2 RS-3 RS-4 R]S-5 RS-6

BG: Baicalin, B:baicalein, W:wogonin
Fig 1. TLC of Extract of Scutellaria Radix by Boiling Water Method

Aozl AFAR S HPLCE Fig 3.01%Z, Fig 45 AFME ved JfZoln.
AT A E-Q baicalin(l), baicalein(?2) ¥ wogonin(3)2 ZYz} Rt 4.646, 8.620, 12.526°10
i1, AFAL AMFe 2 baicalin(l)o] Y=0.00314x+2.05 baicalein(2)e] Y=0.00174x+7.0
22813 wogonin(3)¢] Y=0.00198x+6.02] &A1& Ve T

ZFZ o ok olslgo] AilE Table 1ol BB sttt old&L ALtetr] sl
A BT 1gF ARARY FFL o Uy, FF A okl ez At
Atk Xv Biake Wis2 vekd $xjolth

T(mg) = Salmg/ml) X Ac/As X 1/W(ng/ml)
T; 3 1goll g8 ARAAEY FF
Sa; AFFITEH &

C HAAES WA
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Fig 2. TLC(A) and HPLC(B) of Extract of Scutellaria Radix by Cold Water Method
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Fig 3. HPLC Chromatogram of Extract of Scutellaria Radix by Boiling Water Method
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olq-go] Ao kA g3l &2 Hl-8o] 10g/100m(RS-4)81 7359 baicavl
in(1), baicalein(2), wogonin(3)e] z}z} 7.95%, 1.04%, 0.31% % 7}4 $FFFo] B,

2k

200 . -7

Wogonin
Yu0.00198X + 6.0

ANAOMY

Saxcamn
Yad.00314X +2.0

Baxcatein
Y=0.00174X - 7.0

L L : :
100C 2000 3000 4000 5000 6000
AREA

Fig 4. Calibration Curve of Baicalin, Baicalein, and Wogonin

Table 1. Avaiability of Bacalin, Baicalein, and Wogonin in Extract of Scutellaria Radix

Scutellaria ?zﬁg Content(ng/g)
Compound | 5y "RST [RS2 | RS-3 | RS-4 | RS5 | RS6 | RS7
1 . 2523 | 5125 | 7838 | 47.97 | 5591 | 40.24
2 - 2632 | 5105 | 8058 | 4867 | 5582 3953
. 3 - 2511 15039 | 8025 | 4912 | %691 | 4121
Baicalin 4 - 2551 | 4998 | 7995 | 47.82 | 57.01 40.97
5 - 2552 15012 | 7830 | 4812 | 5532 | 3991
X(%) | - 254 | 506 | 795 | 48 | 562 4.04
1 - 097 | 267 | 1059 | 239 | 167 157
9 | - 166 | 246 | 1059 | 267 | 152 157
.13 - 111 | 253 1012 | 28 | 173 | 162
Baicalein | 4 | _ 02 | 265 | 997 | 301 | 176 @ 151
5 | - 0ot | o258 1081 | 221 | 169 1.49
X(%) | - 0i1 | 026 | 104 | 02 | 017  0.16
1 - 032 0.71 3.12 0.51 045 ¢ 026
2 - 030 | 064 | 312 | 058 | 039 0.26
.13 - 035 | 068 | 333 | 049 | 048 0.31
Wogonin | 4 _ 041 | 059 | 302 | 053 | 051 027
5 - 029 | 077 | 297 | 063 | 042 0.29
X(%) | - 003 | 007 | 031 | 006 | 005 0.03 |

RS-1: 10g/100me(25C), RS-2: 10g/50me, RS-3: 10g/70m¢, RS-4: 10g/100me,
RS-5: 10g/150m, RS-6: 100g/1000ml(Electric Brewing pot), RS-7 Dried Powder
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Aol 9@ FFY & olYFol BF A7

10g/50m(RS-2)Q1 7ol 7FF ARXAES oldgo] wgton, 10g/70m(RS-3)34
10g/150m(RS-5)l A = vl&g Ax ] o|q &L Ho AL a3, A4 AgAd
RS-6= RS-39} RS-59 |3 Fxe] olg &S Holxu e, ol F3F7id 2%
#BET AHS-HO A A AR 4ol AAH AT ETAIE RS-7+ RS4
£ FHAZXG AHo=Z HPLCo g AFAAE2 A FA baicalin(l), baicalein(2),
wogonin(3)e] ztz} 4.04%, 0.16%, 0.03%= RS-4¢= dAAF Zolrt AedH, o A
€ B0 Agde] dAR} AR FF Aol RAFE FuRE AL, A7]2A 4
Al =3e] Hu e Faex AV dukal Azbso] Aot

Table 2= pHW3le] w2 QYgke =AIS Axtoln] WASl= HolM pHE AT
#dl, RS-1S AL SFE Ao dolxpi(pH 5194 Al= fo] Alzto] GG W =
Ald] pH 1.930] =W gle w3al) Avlejdoz AYPP4E Qe w=dAo] HEA
pH 1103014 F Aol A3t RS-2~RS-591A41= RS2 A9 Ao} Wdle HA

Table 2. Effects of pH on Extract of Scutellaria Radix

IN HCI IN NaOH
Sample Titre pH/Color Titre pH/Color
5.19(yellow & green) 5.19
SR-1 091m¢ | | 025m¢ | |
1.930ight yellow) 8.04(dark yellow)
5.56(yellow) 5.58
SR-2 0.90me | | 0.98mé )
2.64(light yellow) 8.95(dark yellow)
5.50(yellow) 5.50
SR-3 0.50me | 0.96m¢ | I
3420ight yellow) 9.13(dark yellow)
5.56(yellow) 5.56
SR-4 0.56m¢ | | 032m¢ | |
3.450ight yellow) 8.65(dark yellow)
5.60(yellow) 5.59
SR-5 062m | 1.00me {
3.50(light yellow) 8.51(dark yellow)

RS-1: 10g/100m(25°C), RS-2: 10g/50me, RS~3: 10g/70m¢,
RS-4: 10g/100m¢, RS-5: 10g/150me.

el pHEsl7E 264, 89H=E RS-3~RS-5¢ & 442 Holx J&d, ol RS-29
ol go) AT BAVE Ukl AZAHW, RS-2~RS-5& ¥ilg4doz ARES
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E HAAMEH 115507 Wiy, Aoz P42 AAEH 1.92)0] BAsgr;
pHel W& GaFe] Ao)a Wiz RS-1S Al RS-2~RS-53E & 48
€ 9439 F3 ow, £ AR FId slolA x7t oldge] Bstn e 3
4H FAS AA ST vk AL o] At

Agde Mz o o] 7} 2ol 2 - #std T AEFHo T BAGTT
AZtHe] ed, 4 598 Wy ok ARgfzwlgxe 138 WAl =
600me-& Wi 30~60%7 Awtsle] Agolo] 300mrt HEE xAST Lot 7o)
rﬂd Ego] o}AL Wol x|

13 g10], oj2fg FAE siAsr] e ARLES A
< =433 A B, %@1011/\1 MRS EAetaL vlashedls FeolArt A
94 APE R BEAG WelM AuAPRE YL o=Adr A4a4e 24F8 5+ Aok
I Ay, aERiolA ‘%‘Xﬂ% Azste 22 vie T8 FAR Jeflo] =FYH
Ao 2] Zolol A o= oMl A HellA oAl Fit Eo vig, A
Bk AIRE 1A A7IE 48 vy ol dolta AzEe Ay B ¢
o A8E AF3te WM T8 dolgt AAsle] At
oldel ARAA BAd Il F5F Hol e, doz W kA A
T4, A o AJPAe dRE ¢ e A%

AP o] i A =8 &
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