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San-Huang-Shel-Shin-Tang( SHXXT) is a popular traditional Chinese
medicine formula from "Jin Kui Yao Lve", incoluding Huang Qin(Scutella-
ruae Radix), Da Huang (Rhei Rhizoma) and Huang Liean(Coptidis Rhizo-
ma). It usually treatment reselessness, hematemesis and epistaxis,sthenia-
heat of triple warmer. This research is establishes nanosizing chinese medi-
ine analysis method, the study on comparative analysis of marker compo-
nents of baicalin ~ baicalein ~ wogonin ~ berberine ~ palmatine ~ chrysophanol
of nanoscale and traditional Chinese medicine San-Huang-Shel-Shin-Tang
(SHSST) were quantified by HPLC method, taht discussed the nanosizing
affect marker components, this study will take the formulation of nanosi-
zing Chinese medicine medication security the appraisal in furure and the
government department of health constitute the policy making reference in
future.

The herbal medicine by way of nanosizing , particle size is 140nm,
by calculation the plant of cell membrane and the cell wall break com-
pletely, the effective component may dissolve directly. And its surface area
became big and make the more advantageous medicine effective compo-
nent dissolves, however the majority of cell membrane and cell wall at
individual tranditional herbal medicine of San-Huang-Shel-Shin-Tang were
still complete, the effective component dissolves must according to the

diffusion and the osmosis, therefore the rate of dissolution will be decreas-
ed.

When the herbal medicine by way of nanosizing, as compared with
six marker components of wogonin ~ berberine ~ palmatine ~ chrysophanol
in methanol extract, the result showed that the nanosizing of SHXXT more
than commercial extract, coarse powder and herbal medicine, in high
temperature condition and solution is water, the concentration of baicalein
in nanosizing of SHXXT and coarse power of SHXXT reduce very rapidly
and wogonin at each kind of particle size of SHXXT were be destruction.
When solution is water by comparative normal and high temperature con-
dition, the amount of baicalin in nanosizing of SHXXT and coarse powder
of SHXXT all increase, but the nanosizing of commercial extract and
commercial extract was reducted. By calculation the high temperature of
water solution make baicalin destruction.



San-Huang-Shel-Shin-Tang were quantified marker components of
baicalin ~ baicalein ~ wogonin ~ berberine ~ palmatine ~ chrysophanol by HPLC

method, the content of baicalin ~ baicalein ~ wogonin ~ berberine ~ palmatine -
chrysophanol is 12.25 + 0.7 ~ 6.72 +£0.02 ~ 1.28 £ 0.02 ~ 2.68 £ 0.03 ~ 0.46
+0.02 ~ 0.70 £ 0.03 mg/g .

By way of compared IR spectrum and the HPLC chromatographic,
the absorption peak and the retention time is not changes, the result
demonstrated for nanoscale of herbal medicine still stabilizes and does not
destruction the structure.

Keyword: San-Huang-Shel-Shin-Tang ~ Nanosizing Chinese medicine

marker components - traditional chinese medicine formula
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1,8-Dihydroxy-3-methyl-9,10-anthracenedione
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s

6.Baicalein(+ 3§ *)

[ <

5,6,7-Trihydroxyflavone

5,6,7-Trihydroxy-2—4H-1-benzopyran-4-one

A+ 3% CisHyoOs

22



(‘JH 0
HO.

(-
Hokﬂo X

N

Foiv R

BEG 264~265C(2 f L B d BIIAR ¢ kB d) o UVina(2
fi3) 1324 2 276nm e BT A AR > e TR PR S SR~ T fR 2
Feo fin ~ o MR RORAE R BN E DA A AT BAFLD § BB

E%d >  BEMBES I THRSES ¥k AkZE Ravh g 1

Hiv

X R AT #;,,(58) \

‘+§%¥

%79 %

5P AR PR AR ERRER MRS R LR e OO
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N

Rt G2l B EEpMES TELH K BT IR

%1

S EEIEERE SR

% 3 (Baicalin)95%

¥+ 15 4 (Palmatine)99%

/§

*’ﬁ" (Baicalein)98%
¢ #%(Indomethacin)99%
&k (Phosphoric acid)85%

3% (Wogonin) 98%

Aok glmmgd ¢ @

¥ B~ (Chrysophanol) 98%

*?E I8 Bk g A
12

D=

e }’jga (Methanol)

4

*ig AT B TR AP A T k2 A 5 HPLC &

ok

= (Acetonitril LC grade)

24

Ei: T (B erberine hydrochloride)98%

Ry F5 & #F
EE L1 X

T3 FAH K&

Sigma Chemical Co.
Sigma Chemical Co.
Sigma Chemical Co.
Sigma Chemical Co.
Sigma Chemical Co.
Wako

Wako

LKT Laboratories
Inc.

GMP # i 3 &
J.T.Baker

ALPS. Chem.Co.



1.3 ik 4 & 47 &
§if (Pump)
5 jp] ® (Detector )

5 A o

h # 5 1 % (Autosampler)

B 4 % (Printer)

& 47 ¢ (Column)

7k ¥ +(Pre-column)

2.4 %
I T

3
e 7% 4 (20-200 uL 100-1000 plL)

ok /TR kA ko

25

Perkin Elmer series 200
Perkin Elmer 785A
TC4 Navigator
Perkin Elmer USA
Epson Stylus color 800

XBridge C18, 3.5 um, 15 cm x
4.6mm
XBridge C18, 5 um, 20 mm x

4.6 mm

Mettler Toledo AE240

MaxiMix II Thermolyne Type
37600 Mixer
Ri0s,TK-5/ZR0OS6016,Millipore
CO.and Milli-Q, FM-120D/
ZMQS600 Millipore Co.
POWER SONIC410 ,HWA
SHIN Co.

Millipore Type HV, 0.45 pm,
13mm Millipore Co.
Millipore Type HV, 0.22 pm,
13mm Millipore Co.
Shimadzu UV-1700



fi& &% iP| T_ik (pH meter)

(RS T TSP ETT.
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Ion sputter JFC-1100E,JEOL
Scanning Microscope JSM-5400

Eyela Dry Thermo Bath MG-2000
Hermle L233 M-2

Microprocessor pH meter
SP-2200, Suntex
Fourier Transform Infrared

Spectrophotometer IRprestige-21
Shimadzau



g 3
,&.»/
T

I VA

7} L z’%}l]_:_ A =E ,5_1#}% ’I‘ﬁ——%\ AR ﬁ&/’v\ ’}"/l’/{ﬂ E)
Mg R

RN RSy
’\/J‘ o

b7 2

RE =

/,%! N F}f'_/?f_
2.0tk kA

" KBr 45 & 17 5 47 AR
N RS - N

4ok Bc(om) 0 A 49 AR 8
rﬁv NS ;}é‘%ﬁﬂ R = fARIT 2
Grhk ks MRA N T AL IHE A R o
3.5 4 % kA 4

I St 5 R

R P EE R R e ST NP
EMAE S H‘:’Vk"]{/i‘w ™ 276 nm I} /PJ K/ﬂ‘v\ o

4.2 % 8w F &% 54 3% (Resolution)

R 7 ek dgac g - B8 8 4 3R (Resolution) k315 » R 4%+
LELEARE > - BEOEPEFLSBEARERE LS T
;\.&L—.’r N

s\
=

R=12—t1/1/2(tw1+tw2)
©2—tl

B 2 B e

12(twl+tw2) © & i % % 5 & fe s

5K
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5.HPLC & 37 if i%

& 17 ¢ (Column)

3 ¥ H(Pre-column

XBridge C18 (3.5 um, 15cmx 4.6
mm)

XBridge C18 (5 um, 20 mm x 4.6

mm)
P & UV 276 nm
pIIRY 3 0.6 mL/min
#% ¥ 40 A:ACN
B 0.11% H;3;PO,4 Solution(pH=2.04)
B A T2 AR S
PR (&) A(%) B(%)
0 15 85
15 20 80
50 55 45
60 90 10
65 90 10
PERVS ';EL_ 10 |JL
A 47 pE R 65 min
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6.7 W AR 5

S IR

#% #= baicalin ~ baicalein ~ wogonin - berberine ~ palmatine -
chrysophanol % %

IOmg%ﬂ—%m’/%*“gﬁEi’g 10.0 mL i‘;g
3 AARIF s 0 P L R 62 % 2 52 (0.1 mg/mL)
7. B IR 2R
#* #%= 2.5 mg <1 indomethacin %% &3 ? fg> 2% 1 25mL>
SOIEF 0 (R SRR S (0.1 mg/mL)
8.2 % = /géﬁ 79 f@/%‘ R "’f”ﬁ‘*%‘q\l

@O.Sﬁ,’lﬂ'\z)\

2

TR FE S B R EEH

lse~% 352055 ~%
5 20mL > 423 Ak B IF 20 A 48 0 A AL 4o~ 20
mL P fRSAZF R RT 0§ B A SRR B R g AE
M EBETFLISOmML S RERSEBROBITE T LR
0.7 it = £ iF< Bt & fRa iR o
PR EEEACER AR SE 2 LS 4o r T AR 20mL
RIABRT2048 AKL 4 20mL " sl ARl &6
B RIR P B F R g B 0 MY FREF I S0mL |
NEEE RSB TE TR R



10.2 % g B4 5k Ep R am i
FEARPZ R R B AREEH AT I R 055
T 05 b 22 FR20mL RREARIT 2044 AKEL
fer 20mL 2 Bk EARR A RYT > A I BR O B

R e 1 /@'*ﬁ/@’ '}‘iﬁfﬁ‘ ko 7‘1 SOmL?i;\;' BRI

v

117 sz = F 8 F &k 5005 R e 8]
W2 PRz ias Bt R E 25 e ford 13
K20mL > A5 R BT 20 248 0 AR 4v r 20mL 2 B3 kiS4

A g ok %F 3 S0mL 6k

12.2 % ifge B4 KRR R e

==

Rz e B AR EEY A 1§ 705 %

#0543 I R20mL > EjE 30 480 B LA 20 248

BB R R AR TF D S0mL B ST E 5

=¥

'ﬂ'_\‘\
TR
(‘H}
g
(w
3
¥
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13.7 sz = § B~ B kR 3 R i
AP PRl F R FE S A A& 20 0 e r 2 3
+-R20mL > %72 30 445> B VA A 20 A4S iEIR  RIAR
»20mL 3 35 KB > A4S XL BHIAR ) AR B
/)a % '///éiL \35/)% A 2 50mL &%ﬂié"vq‘%*ﬁr’m%/ﬂ T E TR 2

iR o

144 &% % 22 W fadL
Wz F a2tz L il & IR &3R
HEBZF S E2ER2F Y BEERS2%05mL ¥
W 10mL 2 F ¥ BEEF 3 10mL > 3§ 0.22 pm 8 g "if
o v P~ 2 HfR # % 200 uL o 4> 200 pL indomethacin p
1238 £.(0.1 mg/mL) » 12 3R B30 4) 0 iR £33 o 12 HPLC

S - e ms £ BRI (n=3)

Q) kEF 2 kB2 &3
HE7 ks 2tk &id i 2mL 12 12000 8 % i 3 o 5
0.22 pm i g "B ik > M P~iB a2 & & 200 pL > 4c > 200 puL

indomethacin p %% & (0.1 mg/mL) > 3= F B=4 30§ R &
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33 e W HPLC #4712 > % - %= £ Bkl L (n=3)
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15.% & s iF
4 e g v (micropipet)ff £z € P~if € 2 baicalin ~ baicalein -
wogonin ~ berberine ~ palmatine ~ chrysophanol # % ;3 /% (0.1mg/mL) >
Su i T R SRR 5 3.125 pg/mL ~ 6.25 pg/mL ~ 12.5

ug/mL ~ 25 pg/mL ~ 50 pg/mL ~ 100 pg/mL(™r 12 ¥ ﬁgﬁ-% 32 & 16

"

C8 R NAB 2B EEA R L B200 Ul F kR EER

~‘.

% » 4v » 200 pL indomethacin p % 5-(0.1 mg/mL) > 1 3= F B =
30 0 R EEF o W HPLC & 472 o d #7{8 chfh & % baicalin

baicalein ~ wogonin ~ berberine ~ palmatine ~ chrysophanol £ p £ %
& indomethacin 2 & f +* (peak area ratio) fr ik 2 =0k & 140145 7

N TR E R

16.4 47 > /2 2_FE sz
(1)#F % & (Precision)
% 7 F£ 3% baicalin ~ baicalein ~ wogonin ~ berberine ~
palmatine ~ chrysophanol Z_& 4 7= 2 2 # gt > #7120 (¥
B P (intraday)fr & p P (interday) s a4t i o
()F p P (intraday):@ &% -

FppNBBFEmES200ul # kA 7 baicalin
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baicalein ~ wogonin ~ berberine ~ palmatine - chrysophanol
(6.25 pg/mL ~ 25 pg/mL ~ 100 ng/mL)2_ &84 7% » £ A& &
% 4v » 200 pL indomethacin p %% 5-(0.1 mg/mL) » =4
30 0 R EBEF o AW P NS~ = ~8007 HPLC & B
T2 kTG ALIT22Z PP R E L BRI K
B 2 4p ¥R % £ (R.S.D.) -
(i))f¥ p P (interday):& sk °
7R X 2R P P (intraday)id®& > 2 i e F
IIREF P P (interday)sid Fo bt die o
A P B RS B 200 ul 7 7 kA baicalin
baicalein » wogonin ~ berberine ~ palmatine ~ chrysophanol (6.25

pg/mL ~ 25 pug/mL ~ 100 pg/mL) 2z #5383 7% » 3 4 B & 4c

s

» 200 uL p 1% indomethacin %% & > 4&4% 30 §; > &
3 oA PMS = 8 HPLC 2R 2 = & > R3®
AAYTZEZ PP HBEM P E L BRIERZ APHILE

# 4 (R.S.D.) °

(2) % Fx & (Accuracy)

AR PEZXBRPR CFHREADTHOBEEELER
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B 2_ 4P ¥3% 4 (relative error) o
17.% % ¥ pJ& B LOD (Limit of Detection) f jp| & *2
# B 4750 P 2. $& & baicalin ~ baicalein ~ wogonin ~
berberine ~ palmatine ~ chrysophanol & &'k & - 5 % & peak
% & (signal) | ** &% & ** 230 (noise) peak B & 2 3 B3} 2
P~# & % 7 baicalin ~ baicalein ~ wogonin ~ berberine -
palmatine~chrysophanol # - # %k & 3.125 ug/mL(:* ¥ f%ff
32 B)Z A FFHLHFHI 40T ER 1.562 ug/mL~0.781
ug/mL~0.391  pg/mL ~0.195 pg/mL ~ 0.0976 pg/mL ~ 0.0488
pg/mL » £ B~ 100 uL # Fo jk B S8 A % > 11§ F wRiz 0 4
» 300pL ¥ fE > 4R35 304 0 R £33 > £ 12 HPLC B2
PR g iR = (> 2 % F (signal)¥? R 3 (noise)'# & 0§
signal/noise= 3 » #* P# baicalin ~ baicalein ~ wogonin ~ berberine

palmatine ~ chrysophanol 2_ )k & #& 3 LOD -

18.5 ™ Z_# Jk & LOQ(Limit of Quantitation) Z_# % *
¥ B 975 T_E & & baicalin ~ baicalein ~ wogonin ~ berberine -
palmatine ~ chrysophanol # ™)k & 3} 2 © & #k & peak & /&

(signal)-] ¥+ & % »t 2234 (noise) peak % & 2 10 B3 2
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# B 7 ) ¥ 2- $k & baicalin ~ baicalein ~ wogonin -
berberine ~ palmatine ~ chrysophanol # < & Jk & - 5 & & peak
® & (signal)-| ** &% & ** f2 30 (noise) peak B A& 2 10 B3} 2

P-¥z ¥ 4 7 baicalin ~ baicalein ~ wogonin -~ berberine ~
palmatine~chrysophanol # - # % Jk & 3.125 ug/mL(:* * f%ff
32 B)5 L HEHLHRI 4T kR 1562 pg/mL-0.781
ug/mL ~ 0.391 pg/mL ~ 0.195 pug/mL ~ 0.0976 ng/mL ~ 0.0488
pg/mL > £ B~ 100 uL # Ik & B8 % » 1L § F vRip 0 b
» 300uL " % > R3304 >0 R E£323 > £ 12 HPLC B2

PR 8 dg Ak (> 2 9% 3§ (signal) £ f23 (noise)'# § 0§
signal/moise= 10 » #* p* baicalin ~ baicalein ~ wogonin ~

berberine ~ palmatine ~ chrysophanol Z_ Jk & #& % LOQ -
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19.Recovery('w Jz &)
() =2=FFF2 K REHT BIR
¥ ¥ = ¢ sk & 2 baicalin - baicalein ~ wogonin -
berberine ~ palmatine ~ chrysophanol (100 ug/mL ~ 50 ug/mL ~ 25
pg/mL)#- 82 7% 2 100 uL > ™ § F *Xdz > 4r » © 4 baicalin
baicalein ~ wogonin ~ berberine ~ palmatine ~ chrysophanol }k & 2_
2R EH Y R L 200 ul 0 2 E P FR4E 2 2 indomethacin
200 uL > #=4530 F) 0 @R &£3533 o 4ot = B A 2 HPLC & ]

Zx(m=3) EHRFEHRERE L - K mean &% S.D.2 RS.D.-

Qz %3 EBREH B

=3

¥ ¥ = B¢ 4wk B 2 baicalin > baicalein ~ wogonin -
berberine ~ palmatine ~ chrysophanol (100 ug/mL ~ 50 ug/mL ~ 25
pg/mL)#- 82 7% 2 100 uL > ™ § F *Xdz 0 4r » © 4 baicalin
baicalein ~ wogonin ~ berberine ~ palmatine ~ chrysophanol }k & 2_
Fo %41 P RS B & & 200 ulo 12 2 pFR4E A 5 indomethacin 200

uL &% 304 > R E353 o dot = B A2 HPLC & B = =

(n=3)> EHEFEHRERE Y > £¥ mean 2 SD. 2 RSD.-
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Gz FREHEL T BIBIR
% ¥ = B ° 4k A& 2 baicalin~ baicalein ~ wogonin ~ berberine
palmatine ~ chrysophanol (100 pg/mL~50 pg/mL~25 pg/mL)
BR % 100 uL > 12 § § ¥X§z 0 4 » © 4v baicalin ~ baicalein ~
wogonin ~ berberine ~ palmatine ~ chrysophanol jk & 2_ i % 14 4 %5
B OAE S B &2 200 ul o 2 2 p FR4E 2 2 indomethacin 200 pL -

#3040 R L34 o 4ot = B4 11 HPLC & 8= % (n=3) »

EREHRERHEE > £¥ mean 2 SD. 2 RS.D. -

@)= 3 B i 3 F kg A0 Rk

=3

¥ ¥_= & ¢ &rjk A& 2 baicalin > baicalein ~ wogonin ~ berberine
palmatine ~ chrysophanol (100 pg/mL~50 pg/mL~25 pg/mL)
B % & 100 pL > 12§ § ¥xdz » #v > © 4v baicalin ~ baicalein ~
wogonin ~ berberine + palmatine ~ chrysophanol jk A& 2. Jk %5 = 4]
B% & & % 200 pL > 12 2 p 3R4E 8 2 indomethacin 200 pL > #&=4% 30

FypoR 355 o 4ot = B A HPLC % B = = (n=3) > S1-&

ML > £ mean 2 S.D. 2 RS.D.o
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()= & B~ B RN A T R
% % = B © )k & 2 baicalin~ baicalein ~ wogonin ~ berberine
palmatine ~ chrysophanol (100 pg/mL~50 pg/mL~25 pg/mL)
BR % 100 uL > 12 § § ¥X§z 0 4 » © 4v baicalin ~ baicalein ~
wogonin ~ berberine + palmatine ~ chrysophanol jk A& 2. Jk %5 = 4
B%# & 2 200 pL > 12 2 po 3R4E 8 2 indomethacin 200 pL > #&=4% 30

Fj0 R EIF odet Z kA1 HPLC & B = = (n=3) > %

FRIEE > £%¥ mean 2 S.D. 2 RS.D. -

39



Lo v LB s
& I RS z\:' 14 Fjl
- o 25

P R
— T A 4

I - IR RS =5 SRR WA [F

%5 E. D)= IR sl A ‘H’(l)
ZH ZFiHCFE ZFHCFE 2tz Z3BCFE ZiiECE
R %4 A2 *b s B *a o6 kM kMg A*D
= W *a
ol ol 3~5 cm 550 um 150 nm 440 nm 328 um
= 7]
*a2006.08 41* TEM P& (d ¢ #x F P )
*b I * & A 7R £
% 6 = 5 g FRIEAS H7(2)
i:‘%ﬁ N = IN N = I B (L R S =T N = IN
R &4 F245 *b wiReE  ROKIRRE RS AD
*a = A*a
FAE 3~5cm 500-1000 pum 5-10 yum  10-20 wm 300-400 um

# [l

*¢2007.05 41 * SEM ip| &
*d 2007.05 41 * & = pl &
N AT T
g A g RS ez
(Bl 1-3)% 2 5K it = R ig<F ~ 3 4 1 lkdE> Al
K B(B4-6) S%8T 2

=

IFL:%’ :)Q;P\;Na °

4 /

g

ST E RS

b

3]
7 AT
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#8 1% % & baicalin ~ baicalein - berberine
g R Z B Ah K

AITES S5 SV IFE SR



I

baicalin &2 palmatine 4 3 & R=2.8

palmatine ¥¥ berberine 4 3t & R=1.6

-

coefficient of constituents in SHSST

~ Z s B R 54 3 (Resolution)

Z=m

oLz B RS AR 1T E BRI

# 7 The regression equations, concentration range and correlation

Constituents

Regression equations Concentration r
Range( ug/mL)

baicalin Y=103.24x +2.4358 100~3.125 0.9991
baicalein  Y=74.275+2.42 100~3.125 0.999
wogonin  Y=48.615x - 0.0605 100~3.125 0.9996
berberine  Y=96.396x - 0.0823 100~3.125 1.0000
palmatine Y =54.676x + 0.0625 100~3.125 0.9999
wogonin  Y=48.615x - 0.0605 100~3.125 0.9996
chrysophanol Y= 108.29x +0.239 100~3.125 0.9996

# 8 The Limit of detection(LOD) and Limit of Quantitation(LOQ) of

constituents in SHSST

Constituents LOQ( pg/mL) LOD( pg/mL)
baicalin 0.781 0.09
baicalein 3.125 1.562
wogonin 0.391 0.09
berberine 0.391 0.09
palmatine 0.195 0.09
chrysophanol 0.391 0.09

41



# 9 Intraday and interday analytical precisions and accuracy of three
concentrations (6.2.5-100.0 pg/mL) of constituents in SHSST

Chemical  Concentration Intraday Accuracy Interday Accuracy
compounds (ug/mL) (R.S.D.,% R.E.(%) (R.S.D.,% R.E.(%)

) )
baicalin 6.25 9.9 3.32 5.74 -1.69
25 7.24 1.07 3.49 -5.83
100.0 1.45 -0.38 1.99 -3.52
baicalein 6.25 1.57 -7.05 0.79 -6.16
25 7.75 4.52 9.71 0.67
100.0 0.5 -6.49 4.01 -3.57
wogonin 6.25 0.44 -0.64 0.27 -0.45
25 0.12 2.14 0.09 1.89
100.0 0.06 0.13 0.13 0.11
berberine 6.25 0.36 -1.95 0.39 -1.67
24 0.08 0.96 0.07 0.72
100.0 0.39 0.39 0.23 0.24
palmatine 6.25 0.39 5.09 0.25 5.53
25 6.1 -2.14 0.47 1.48
100.0 0.38 3.12 0.22 3.56
chrysophanol 6.25 4.04 2.11 0.30 3.91
25 0.85 -0.4 2.97 2.08
100.0 0.17 -2.87 0.08 -1.22

n=3
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210 242 Fime il B RS A L

S ARl R

Chemical Amount Recovery = MeantS.D. R.S.D.
compound added (mean,n=3) (%) (%)
0
(ngm) OO
baicalin 25.0 83.79 86.65+4.26 491
50.0 91.55
100.0 84.61
baicalein 25.0 119.2 120.29+1.41 1.17
50.0 119.8
100.0 121.88
wogonin 25.0 103.47  101.53+2.16 0.02
50.0 99.30
100.0 100.39
berberine 25.0 84.75 84.32+0.39 0.46
50.0 84.00
100.0 84.22
palmatine 25.0 94.27 90.43£3.36 0.03
50.0 88.00
100.0 89.02
chrysophanol 25.0 98.91 96.63+2.74 2.84
50.0 97.41
100.0 93.58
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211 =z 5 g~ Bk~ ¢ £ (mglg)
A REH kB ik 5 R L
B = A ¢ E

Baicalin ¥ 12.25+0.07 1.71+0.02 5.95+1.17 15.29+0.18  18.48+0.05
A
'k 0.11+£0.00 0.45+0.00 0.28+0.02 19.50+0.04  23.12+0.08
'k 7.2840.05 1.57+0.01 4.08+0.03 11.57£0.04  15.84+0.31
al

Baicalein ¥ 6.72+0.02 1.77+0.03 7.08+0.08 1.55+0.02 1.63+0.01
A
ko 2.17+0.01 0.16+0.01 1.16+0.01 0.14+0.01 0.14+0.01
'k 0.96+0.01 0.19+0.00 0.33+0.00 0.17+0.00 0.29+0.01
al

Wogonin ¥ 1.28+0.02 0.3240.02 1.37+0.01 0.33+0.01 0.46+0.01
A
'k 0.29+0.03 0.03+0.00 0.14+0.00 0.14+0.01 0.49+0.01
'k 0.11£0.00  0.02+0.00 0.03£0.00 0.06+0.01 0.07+0.01




212 zfAs B s 3 E(mg/y)
A REH S R L # F kg
S ¢ F
Berberine ¥ 2.68+0.03 1.79+0.09 1.71£0.00 2.28+0.08 2.71+0.01
i3
'k 0.04+£0.00  5.15£0.03 0.05+0.00 0.374+0.04 0.57+0.06
ko 2.07+0.03 0.39+0.00 0.07£0.00 0.31+0.00 0.27+0.12
i
Palmatine 7 0.46+0.02  0.32+0.02 0.29+0.02 1.44+0.02 1.4440.02
i3
'k 0.19£0.00 0.97+0.01 0.02+0.00 0.194+0.03 0.234+0.03
ko 0.78+0.01 0.62+0.00 0.03+0.00 0.14+0.00 0.17+0.02
i
chryso- v 0.70+0.03  0.25+0.02 0.64+0.02 0.31+0.01 0.31+0.01
phenol il
'k N.D. N.D. N.D. N.D. N.D.
‘K N.D. N.D. N.D. N.D. N.D.
i
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%013 24N ZFBCEmE RS A § £ 2 (mgle)

A2 AR < & B

=IS
baicalin 12.25 34.48 37.90 39.60 4.2~57.6
baicalein 6.72 7.10 4.20 6.40 0.4~24.7
wogonin 1.28 1.40 0.90 1.30 0.6~7.8
berberine 2.68 18.3 16.9 33.3 7.5~39.0
palmatine 0.46 52 6.0 9.9 3.0~11.7
chrysophanol 0.7 0.5 0.5 0.7 0.1~0.4

14 242 F e @R ok AR RS 2 3 20 H 2 (mglg)

VA
baicalin 7.28 3.06
baicalein 0.96 0.42
wogonin 0.11 0.14
berberine 2.07 1.43
palmatine 0.78 N.D.
% 15 = 5 /g B KR ip 1= 4 baicain 7 % i 4
ZFigs ZEHSFE  z i ZF ZFigs
F R Zé‘ﬂl e sk p=IN b L F
VR 5 A D
zE T T ) l !
g
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A5 - AX =
= F
FOF - B B R = R R E gt e v R 1T
ded ST O R E A g R R Y B2 ZFIHCFE

#F - iAo AR X 150 nm > R 5K T k&g AlRE X 440 nm - J&

HEo %2 L7 HEFF AR Ra REHZ 24k p| 7]

26 BEEAZF RS BLE A ARG EEFET AR

Aood RAIKBMES D AR E AL BRI G 0 FRT d WA P

W B 7 & RS eh= 815 5 baicalin ~ baicalein ~ berberine

(B 1-3)% 25K 1 = g~ 258 MORHE™ A~ k¥ A= Btk

EFF(FA4-6) SEEFF A n s g g2 gt i

Fd RS EET A A Y 0 2 F iR B RS A

baicalin ~ palmatine ~ berberine 2. FF en&a 5 2 W] 5 1.8 2 1.6 0 ¥ {7

A HER R R o

47



LAt AR R AP R AR S ERES A RRER
il Eﬁ? #1718 2_{& & A & 7 - baicalin -~ baicalein ~ wogonin ~ berberine -
palmatine ~ chrysophanol ** 6.125~100 pg/mL Jk & F 323 24+ 8 %
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