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Development of Assay Methods for
Cosmectic Preparations Containing
Extracts of Chinese Herbs

Su-Lan Hsiu
China Medical University

ABSTRACT

Department of Health, Executive Yuan has already announced that labeling of
the whole composition of cosmetics is mandatory since May 5, 2002. Nowadays,
Chinese herbal extracts are popularly added to cosmetics that attract consumers.
Regarding to regulatory affairs, development of quantitation methods is
indispensable to examine whether the contents of the products are correspondent
to the label. This study attempted to establish the quantitation method for the
cosmetics containing aloe, licorice and Scutellariae Radix.

High performance liquid chromatography was established in this study to
analyze marker components in the herbal extracts and the model cosmetic bases
prepared in our laboratory. Furthermore, the analytical method was validated.
Finally, the commercial products were assayed.

The results indicated that aloin, aloe-emodin and chrysophanol were not
detected in the aloe extracts, baicalin and wogonin were present in the Scutellariae
Radix extract, glycyrrhizin was detected in licorice extracts. Regarding to the
quantitation of marker components in commercial products, aloin, aloe-emodin
and chrysophanol were not detectable in the aloe-containing products, baicalin and
wogonin were not detectable in the Scutellariae Radix-containing products,
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glycyrrhizin was detected in 3 out of 7 licorice-containing products.

The method developed in this study can be applicable for the commercial
cosmetics containing aloe, licorice and Scutellariae Radix for the assurance of
product qualityproduct and consumer right.

Keywords: Cosmetics, aloin, aloe-emodin, chrysophanol, glycyrrhizin, glycyrrhetic
acid, liquritin, baicalin, wogonin, HPLC
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r ~ 4 Bk P (Biotechnology extracts ) : 4ofi| * fi¥ % 1 JE (B % el 4 4%
P~% (transform extracts) e
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A #t2_ chamomile ET > d #&1T 4~ 42 rucinol £ v =4 > d ¥ & ~fg % A g2
ellagicacid® e H # & 7 fRH E 4 & A & F B Ey —*Ff » 4o 7 +h A (Jatoba)
%% 2 %9 & A procyanidin /> i# % 4 (rosemary )2 % ¢ =& A carnosic acid ® >
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Acetonitrile (LC Grade)

CREEE R 24 H3p

J.T. Baker, Inc. (Phillipsburg, NJ, U.S.A.)

Aloe-emodin

Sigma Chemical Co. (St. Louis, MO, U.S.A.)

Aloin Sigma Chemical Co. (St. Louis, MO, U.S.A.)

Baicalin Wako Pure Chemical Industries, Ltd. (Osaka,
Japan)

Chrysophanol Aldrich Chemical Company (Milwaukee, WI,
US.A)

Glycerol it B ROk e @ (Taiwan)

Glycyrrhetinic acid

Sigma Chemical Co. (St. Louis, MO, U.S.A.)

Glycyrrhizin

Sigma Chemical Co. (St. Louis, MO, U.S.A.)

Liquiritin

Wako Pure Chemical Industries, Ltd. (Osaka,
Japan)

Methyl alcohol (LC Grade)

J.T. Baker, Inc. (Phillipsburg, NJ, U.S.A.)

Milli-Q® plus water
Milli-Q®)

Millipore corporation (Billerica, MA, U.S.A.)

Mineral oil

BB Rk 3 'L @ (Taiwan)

Ortho-phosphoric acid (85%)

Riedel-deHaén AG (Seelze, Germany)

Sodium borate

CEXTE e en

Wogonin

Wako Pure Chemical Industries, Ltd. (Osaka,
Japan)

- 341 -



¢ %ﬁfﬁf’&ﬂ? 5248 %3P

9
9

!
!

(=) BHRAE

B
7200 M/H

Hermle Labotechnik GmbH (Wehingen,
Germany)

A€ -
Vortex Genie G-560

Scientific Industries Inc. (Bohemia, NY,
U.S.A)

AR ARTE

Bransonic 8120

Branson Ultrasonics Co. (Taiwan)

PR AR R TR
BT-350

Yih Der Instruments Co., Ltd. (Taiwan)

A ORMAYE
N-EVAP 112 R-MT

Organomation Associates Inc. (Berlin, MA,
US.A)

A Mettler Toledo (Switzerland)
AB 104
Vi g o s B} Gilson S.A.S. (Entrepreneurs, Villiers Le Bel,

Pipette 2-20 uL, 10-100 uL,
20-200 pL, 100-1000 uL

France )

I
Eyela Aspirator A-2S

Tokyo Rikakikai Co. Ltd. (Tokyo, Japan)

BORIRAP K AT R— % kR
(High Performance Liquid

Chromatography —UV) # 3.

Ly

Shimadzu LC-10AT vp(Japan)

2.k 457 ¢ Cosmosil SCI8AR-II Nacalai Tesque (Kyoto, Japan)

(4.6x25 mmi.d, 5 um)

380k kil p]

4.5 B5i1 b B

2474

=

. AE R
/f/ f‘&_E'_

=

5.

Shimadzu UV-VIS detector SPD-10A vp
(Japan)

Shimadzu SPD -10AF (Japan)

ERC-3415(Japan)
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ECEIAPE R I R I o = Terumo Medical Corporation (Elkton, MD,
1.0 mL syringe (0.45%x13 mm) U.S.A.)

MR BE X Axygen Scientific, Inc. (Union City, CA, U. S.
Tips (200 uL, 1000 uL) A)

MR s Axygen Scientific, Inc. (Union City, CA, U. S.
Microtubes (1.7 mL) Al)

&HEF Millipore carrigtwohill, Co.(Cork, Ireland)

Millex® (0.45 um, 13 mm ;
0.22 um, 13 mm )

= BB Ak

(— ) EF  HXRHLERRY=Z 3 bk BF =28 E R
FiEZES
Livh s 2 FF2 4 5 R~y

R
MEZ2FRRFINAZEARPRIA T IRBR2A
EFTEAT e
2 FREE R EHE AP R R LGRS 2
(1) jL § &+ 7 aloin ~ aloe-emodin ~ chrysophanol 2 Z_&
® 2 4p k17 & (HPLC) 2 4 47 % 2
kAT ? :COSMOSIL 5C18-ARTI > 5 um»4.6x250 m.m.
# # 49 CHiCN : 0.1%H;PO, B i 4o

20:80 (0 min), 20:80 (15 min), 33:67 (20 min),
33:67 (35 min), 60:40(50 min), 60:40 (60 min),
20:80 (70 min), 20:80 (80 min),

I # ¢ 1 mL/min

¥plAE 254 nm
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PR 5 0 2-methylanthraquinone
(2) % ZRr#L? baicalin ~ wogonin 2. T_¥
B TR Ap K 41k (HPLC) 2 A 47 ik 2
R +7 ¥ :COSMOSIL 5C18-ARTI > 5 um~ 4.6x250 m.m.
# 5 4p : CHsCN @ 0.1%H;PO4 - & i* & 40T

20:80 (0 min), 20:80 (15 min), 33:67 (20 min),
33:67 (35 min), 60:40 (50 min), 60:40 (60
min), 20:80 (70 min), 20:80 (80 min)

=

P i# 1 1 mL/min
¥PA £ 254 nm
PR R 5 0 2-methylanthraquinone

(3) 4% RAL? glycyrrhizin ~ glycyrrhetic acid ~ liquritin 2.

T

B pikAp K 47k (HPLC) 2 A 47 ik 2

% 5 # :COSMOSIL 5C18-ARI » 5 pm > 4.6x250 m.m.
# ® 4p : CHiCN : 0.1%H;PO, #-B 40T

20:80 (0 min), 20:80 (15 min), 45:55 (20 min),
45:55 (25 min), 65:35 (35 min), 65:35 (55
min), 20:80 (60 min), 20:80 (70 min)

pind :# ¢ 1 mL/min
R4 & - 248 nm
PR 52t 2-methylanthraquinone

(=) Mtk ~ 5L (olw) ~ % (wo ) BHZ R
Lok 2 fLiE

(1) pe~
Glycerin 10mL
Purified water 100mL
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ORTETE
BeZ A kAr 2 H W o R EB]
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T
o

2.54 Al (o/w)2 1l %

(1) e~ :
mulsifying ointment 15¢g
Purified wate 35¢g

(2) ®WaEHap:
#- emulsifying ointment 4v £ B % = = 180 40 ~ FAR
KSR e RETZR > REFIE A TE

3.4 FH(wlo) @l iF

(1) pe= :
Spermaceti 625 ¢
White wa 60 g
Mineral oil 280 g
Sodium borate 25 g
Purified 95 ¢

(2) Wi #H 3R
#-d 48 (Spermaceti ; White wax ; Mineral oil)*+ 70
‘Ci% f# 3 Sodium borate ("k4p) 14 7 45 Ki3 fRiS e 2
T0°C o #rkApde > Ap? > > w 4D 3R R H 1

= TE .
(Z)2E% FXRHERERAIBELRYVLA R BRI
4
Lok ) B 1 B 2 g 8

#% 72 #2-P~ aloe-emodin ~ chrysophanol ~ baicalin ~ wogonin -
liquiritin, glycyrrhizin % glycyrrhetinic acid # % &4 %] >+ ¥

ﬁ?%ﬂ‘% LPTFIRR o
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ALY

50.0 ~ 25.0~ 12.5~6.3 ~ 3.1 ~ 1.6 pg/mL (aloe-emodin -
chrysophanol ~ baicalin 2 wogonin) > 2 % 50.0~25.0~12.5~
10.0 ~ 5.0 pg/mL (liquiritin ~ glycyrrhizin % glycyrrhetinic
acid) » B~ 100pL 2 & #& 83 % 4 20uL 7 fR(7 P B &
2-methylanthraquinone > 50.0 pg/mL ) = 12 % § k%51 d¢ >
£ 2060 puL " R4 A o B~40pul &7 HPLC ~ 45 - (%2
= (=020 ~ (2) ~ (3) 24d7iEit) -

% ;}% &= o K 45 @ 17 2 peak area 4p 3T p %2 peak area

Z VBB AFER TR A REHRE R -
2.5 5 #f A wp H-A) E H  + ﬁi‘%@l

#%Jw%ﬁﬁi%ﬁ%%ﬁ(ﬁﬁhfﬁ)ugﬁ?ﬁﬁ’ﬁa
- kAR 2 BRI RAT 150052500 125+633.1
1.6 pg/mL (aloe-emodin ~ chrysophanol ~ baicalin 2 wogonin)
23 100.0 ~ 80.0 ~ 50.0 ~ 25.0 ~ 20.0 ~ 10.0 ~ 5.0 ~ 2.5 pg/mL
(liquiritin ~ glycyrrhizin 2 glycyrrhetinic acid) o 4 %] B~ _F i &
BiA% 800 uL 4 » 80 mg AF P o Fefl- kA 7 REA R
gk A 0 4~ 480 uL 48 fr NaCl 3% » M R BRI R
ESE RN AN S 7 % 400 uL 4c > 400 uL ® BRA (7 P
-2 2-methylanthraquinone » 2.0 ug/mL) » iz m T F =~ T
REE3 > e b ik 022 pm Millipore @ijg » Jgik 1Y
HPLC & 41 (%22 (=) 2(1) ~ (2) ~ (3) 24147

PEE) o
(w9 ) 4% X IHE ALk S B A 8 3] B 42 R 2 T

Lo h- kB a2 Wi & A 4

#-10 uL = Z_# iF bacalin 2 wogonin 7 £ 2. § % P4~
h»9mmﬂ$ké@ﬂo%ummf,iﬁﬂﬁzmmﬂ
f% (7 M & 2-methylanthraquinone » 50.0 pg/mL )2 HPLC
(%R (- )2(2)2 & H7i% %) - ##717 peak area ratios
%%*%%ﬁ’blﬁ*ﬁhﬂ$g‘Aﬂo

2.5 5 A0 i 1)5' A @l’?‘?' @l’% B
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H"Ei?ﬁ&?" 72 mg «‘J’L‘Ta Bk R #p AH o EAer e T EE
baicalin 2 wogonin 7 £ 2. § % # P 8 mg- 4 » ¥ i34 7%
800 uL » £ 4r » 480 uL éﬁ'fr NaCl %% - Wip 2 RT BRAT
M@bg’WN P~ 400 pL  jiife e~ 400 uL 7 fRi ik (F
p 152 2- methylanthraquinone > 2.0 pg/mL) > " iE % R T B &
TR EEF > s o B R 0 12 0.22 pm Millipore g
Jaie 1t HPLC 247 o (%8B = (- )2 (2) 2 47if5iE) o

()
(2 ) TESES  HIEREFRAS FIHRER>Z M

>

o

L3 & it phokpth= & T2
(1) &5 i
B~ 100pL # & it hok4e 20uL T R (P R 2-
methylanthraquinone » 50.0 pg/mL ) ™ ¥ § Jk¥g1 iz
£ 60puL P ARG RS TR [RBEZRSBIR
MHPLC #4 (ZREFFFR= ()2 (1) 2»473
#ERTYRRS (C)2() LA Y
EERZ () 2(3) 2ati) ]
23 853 stk s TR
(1) &5 gL
FFEAEP~ 80 mg 54 & 4e 800 uL ¥ A% £ 4 » 480 uL
trfe NaClipie » %R T BRFR £ - g
P~ 400 pL i e » 400 pLo 7 OpRig iR (% rRE
2-methylanthraquinone > 2.0 pg/mL) » "R T ERT
MLy o e s Bk 0 11022 umMﬂhpore WEig
HPLC 247> (FEFF %2 () 2(1) 24457
BoREEFELE (C)2() 2 g
RS () 2(3) LAdiE)
(5% ) AW & BB 2R
1.# % & (Precision)
SR YA SN R N R A
ZP2ZRPpRFEER- kT T BEFZREMD B
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FEE LT RERE o N X PPEZ KB REYRE
B A B K H T35 (mean) ~ 2% i £ (standard deviation, S.D.)
% % R ¥ (coefficient of variation, C.V.) °

2.% A7 & (Sensitivity)

RiAo R ER- LR B2 HRE S R
BAEZ 5 3 PF2ER > 5 B i 4&*L(LOD, Limit of
detection) - # A4 G fFE G fF2 W E S I0PFZ kR > 5
& K7 7 kA (LOQ, Limit of Quantitation )

3.% & (Accuracy)

ZAFPREZXBPRFFRTETHLDERSEE L ER
¥ 2_ 4p $13% £ (relative error) % 7+ 2_
4.% yz % (Recovery)
Bl AR TR AFZAERZ A ARERSR
oo A BT § 0 E R R SRR A
J 2 A FRIL 0 2 HPLC & > # k& & = £4F > “TiRlF
iﬁﬂii’%ﬂﬁﬁkﬁuﬁﬁwiﬁ’%é?ﬁ$°
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%“é*% \\"’
— BRI WEEFEZRE

ChET I bR E PR REFERRARE € TKA
4o @ K N A EE AR JRF o FIA & 2 e AR R
%%ﬁoi?%%ﬁﬁ@ﬁ%iuMMﬂﬁ@ﬁﬁﬁﬁf’ﬁw’%
SO AN R A (8 I BB F L b R Tt R 022
pm g RS 0 217 HPLC A 45 » B &A% » B 1TRA
R EHZIRLG o

AL S RS LR
BEZRALEY > ¥ B T MCRIFET VAR R 5 kA 4ok K HE
HP P BEI LG P GCR P PEAR 0 22 BRI G
WREREF AR S B R ALY M- HFE T DB
R RE S FI e KRB - IR o

5 fRAVLMR AR B B E 2207 FH4p 3B~ 2 (solid phase extraction)
LRI F ok R d o BT BT I &0 I ik
AR B il 11 022 um ENGEG SRR RIRAF
B BT T LR S T IR o

— A EETTEAkSEZ S

fi* HPLC * 24 47% & 2 L § A&7 aloin ~ aloe-emodin -
chrysophanol 2. 7 & o d *t % :}ﬁﬂ—%\/’a\ﬁe’ i Ap £ AR & o AT e
Bov e 38 g A 3% 247 > aloin ~ aloe-emodin ¥ chrysophanol
T80 A4 ot iR o

Liptes o R e MR R R G fE 0 B iR Ak
Bt e FariE g Lmbgs o ke aloe-emodin %
chrysophanol ** 3.1~50.0 y g/mL - 5“7|(o/w)% 4 5 (w/o)® aloin
aloe-emodin % chrysophanol ** 1.6~50.0 pg/mL k& F 355 242 M
1R % (r>0.99) o 4 Tablel-a~1-c #7577 © & 47> /2 2 Fascdg 1 0 & ;fﬁ
# = 4 intra-run % inter-run 2. % ® 2 #c(C.V.) ~ 1p ¥ £ (relative
error)’ " 2 wTF DAV &K 2 #Eﬁ]p\ » % % 4 Table 1-1~1-8 2 Table
4-1~4-8 -

ﬂ‘g‘rw iﬁ;g%ﬁj’%ni"‘"‘”ﬂl’]\6l"z AT R RS
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gt o2 3 £ % MO M0 RHE Y % % 4o Table 9-1~9-2 < & 47
B®l4c Fig.1-1~ 1 10 #7171 - F] & Fi'z‘"\—ﬁfix—'—ﬁﬂﬁﬁ’»%i TRASYT R

*{’]‘%ﬁﬁigiig"fﬁ EP3 it AELAWEEET PR R
TR g P g o iy o & ﬁ_r],j‘]w\:m;g_g#ﬁ,fn_ﬂ i
X o

AE B T 23 24 -F 4B e HETE EE

L
i %p ERIMm R eH AR B Rat
257 gﬁmﬂxﬁzﬂF9%M%y%oﬁp AT
£ 045 um FEdig 0 Tok¥ge B WwRIE §4p
Tz 78 B¥EoT 0 ¥ APF aloe-emodin 2 chrysophanol ;
aloin R 4% &mﬁﬁﬂﬁm°P%~%&ﬁwﬁﬁ(*) EgRE
KRBT A G- L ARPRIE LR LR 2R
FER G 2 i ST TR R B O F R
% E;%’H,&#;i@n‘—’t‘ T oA D aloin F]P A K¢ EE TR Lo

= aEaxd itk oA

fI* HPLC * /2% & 7% 27 &% 7 baicalin - baicalein %
wogonin 2. 7 & ° 7] balcaleln ZE ™o A Y R ZE baicalin £
wogonin > P & & 42 fmit Z BAR & o iR PRIV ER DS SN gL
% 247 > baicalin % wogonin TE 80 AP A o PR

B 80 »4mzZ A B F|H_ WA T AATR L2 F o

%ﬁ%*@%ﬁ&ﬁ»%ﬁ%iﬂ%aﬁw@ﬁ@ﬁ%*»%a
FRMEw AT 2t £ AT 0 Y-k P baicalin 2 wogonin *t
1.6~50.0 1 g/mL - 5*#|(o/w)% /4 5% (w/o)® baicalin # wogonin **
3hw0L@ML%&WﬁJaﬁ%ﬁ%%%mﬂ%y%ﬁmwch
STIR o A AT iE 2 FE kBT 0 & dp ik = 4 intra-run % inter-run 2 % £
T #(C.V.) ~ 4p $35 £ (relative error) » 11 2 T F IO ¥ X 2 [
n oo % & e Table 2-1~2-6 2 Table 5-1~5-6 ©

2 HPLC A +47% 2 #5534 » % %4 Table7-1 - 2# 3 p (7871
PSS ETF ES ﬁ_‘@]%ggq y T ,7]‘ 4r 10% mﬁg’g# N A@lﬁgu ¢ % e
Table7-2~7-4 o pt S % 871 > AL TR F 77> 27 S # 2 P 7
W 5T 2 dgiha e e

AETLAFEBIRPF2EFER T AB2E BEET
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#B4 2 2% 7 F baicalin £ wogonin 7 dp kS A 0 HRA F47 7 4y
s A MO BT PR P S % % 4o Table 10-1~10-2 0 & 47 Bl4- Fig.
2-1~2-2 %551 o R E BT A5 § X%&B’»;‘féi};’]& de B 4 1% o

|24 %a’\'lfl' ﬂ’-ﬁ’ﬂﬂﬂftnn—z \7})1'

f1* HPLC = 2~ 477 4 ¥ % & it j4 & ¢ glycyrrhizin~glycyrrhetic acid
22 liquritin 2. 2 & ° d *‘v?:};] e o B2 B Ap £4E S o TR Y HR PR
3% g s B g 245 > glycyrrhizin ~ glycyrrhetic acid £ liquritin 2.+ 3%
FART0 LA R o

LRSS RESE P RE R G B LRSS KR
AU BF AT 2 fe B AU T 0 TR ®  glycyrrhizin ~ glycyrrhetinic
acid % liquritin ** 5.0~50.0 « g/mL - 3 & (o/w) 2 4 3% (w/o) @
glycyrrhizin ~ glycyrrhetinic acid % liquritin *>* 2.5~100.0 ¢ g/mL k& & &
B3 42 MM % (1>0.99) > 4o Table3-a~3-c #7577 o A 35 j2 2 FEsk
B oo ¢ iﬁ = & intra-run % inter-run 2. % 2 G #(C.V) ~ dp 34
(relative error) » " &2 w T F 394 ¥ X 2 FFP) 0 5% 4o Table 3-1~3-9
% Table 6-1~6-9 -

AR fr;ﬂ-r% ’g FHESH 7 2 BEEFHEY 3 2554
4 glycyrrhizin » R 5 % 4r Table 8 » H 4 A -2 dpfh = 4 7 & M A M1
PR, ,f‘:;.i%%ir Table 11 » & 47 Bl+4- Fig. 3-1~3-3 #771
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Table 1-a. it ok @ L &4 2 &= 4258 ~ kR F1 2 49 M Tl

Constituents Regression equations Conc. range( (£ g/mL) r
aloe-emodin Y=0.0850X-0.0059 3.1~50.0 0.997
chrysophanol Y=0.0624X-0.1402 3.1~50.0 0.999

Table 1-b. 5 #l(o/w)® L H A 2 S 4258 kA FF2 ApM Rk

Constituents Regression equations Conc. Range( £ g/mL) r
aloin Y=0.01916X-0.0096 1.6~50.0 0.999

aloe-emodin Y=0.1714X-0.0928 1.6~50.0 0.999

chrysophanol Y=0.0224X-0.1147 1.6~50.0 0.995

Table 1-c.;2 7 (W/o)® & § =4 2 &3 425" ~ k&R & F % 4p M (i

Constituents Regression equations Conc. Range( 12 g/mL) r
aloin Y=0.0322X-0.0457 1.6~50.0 0.999

aloe-emodin Y=0.2999X-0.0454 1.6~50.0 0.993

chrysophanol Y=0.0623X-0.1579 3.1~50.0 0.996

Table 1-1.1 -k ? F§ ~§ &~ 47 2 2 Fiox

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeanS.D.(C.V.%) (%)

50.0 48.83+1.74(3.6) -23 48.9812.16(4.4) -2.0

25.0 27.55+1.31(4.8) 10.2 27.3941.94(7.1) 9.6

12.5 12.71+0.72(5.6) 1.7 12.1840.45(3.7) -2.6

6.3 5.35+0.40(7.5) -14.4 5.72+0.58(10.2) -8.6

3.1 2.4440.08(3.4) -21.9 2.60+0.18(7.0) -16.6
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Table 1-2.i* -k ¢ %

T AT E 2R

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(#g/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 50.25+4.01(8.0) 0.5 49.1842.97(6.0) -1.6
25.0 24.19+1.73(7.2) -33 26.9010.60(2.2) 7.6
12.5 13.3441.23(9.2) 6.7 12.4840.89(7.1) -0.1
6.3 5.74+0.18(3.2) -8.2 5.35+0.21(3.9) -14.4
3.1 3.3610.22(6.6) 7.6 2.97+0.10(3.5) -5.1
Table 1-3.5% #|(o/w)*® %“—% 37 E 2 FREAR
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 50.3143.15(6.3) 0.6 50.51+£1.18(2.3) 1.0
25.0 24.14+1.34(5.6) -34 23.82+1.14(4.8) -4.7
12.5 12.8140.59(4.6) 2.5 12.5940.49(3.9) 0.7
6.3 6.58+0.60(9.1) 52 6.47+0.44(6.7) 3.5
3.1 3.33+£0.09(2.8) 6.4 3.5840.32(9.1) 14.6
1.6 1.27+0.01(0.9) -18.4 1.46+0.08(5.5) -6.3
Table 1-4.5 #l(o/w)® L § ~ % & A 177 i 2 faox
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeanzS.D.(C.V.%) (%)
50.0 50.75+£3.27(6.4) 1.5 50.57+0.39(0.8) 1.1
25.0 23.35+1.07(4.6) -6.6 23.6840.74(3.1) -53
12.5 12.57+0.77(6.1) 0.5 12.70+0.27(2.1) 1.6
6.3 6.45+0.30(4.7) 3.2 6.40+0.09(1.5) 2.5
3.1 3.62+0.42(11.6) 15.9 3.47+0.06(1.7) 11.0
1.6 1.70+0.04(2.1) 9.1 1.62+0.02(1.5) 3.7

-364 -



PFEEF F249 F3P

Table 1-5.5 #®|(o/w)® = § fin & 7 > ;2 2 Fa»x

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 57.1643.19(5.6) 14.3 60.1443.62(6.0) 20.3
25.0 20.76+0.64(3.1) -17.0 22.6440.60(2.6) 9.4
12.5 12.2740.25(2.0) -1.8 12.30£1.16(9.4) -1.6
6.3 5.83+0.11(1.8) -6.7 5.00+0.39(7.7) -20.1
3.1 3.66+0.35(9.5) 17.1 3.48+0.18(5.2) 11.3
1.6 1.47+0.01(0.9) -6.0 1.56+0.08(5.0) 0.1

Table 1-6./4 55 (W/0)® L & % ~ 17 2 2 FErx

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeanzS.D.(C.V.%) (%)
50.0 52.77+1.15(2.2) 5.5 55.33+6.54(11.8) 10.7
25.0 23.98+1.73(7.2) -4.1 21.83%1.49(6.8) -12.7
12.5 11.12+0.95(8.5) -11.1 11.40+1.01(8.9) -8.8
6.3 6.90+0.50(7.2) 10.4 7.0610.61(8.6) 13.0
1.6 1.56+0.08(5.3) 0.0 1.51+0.11(7.5) -3.1

Table 1-7./4 % (w/0)® JL & ~ % & A 17 2 2 msx

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeanzS.D.(C.V.%) (%)
50.0 58.3243.99(6.8) 16.6 59.09+2.88(4.9) 18.2
25.0 24.62+2.39(9.7) -1.5 23.8241.23(5.2) -4.7
12.5 11.84+0.36(3.0) -53 11.91+£0.37(3.1) -4.7
6.3 5.6840.36(6.4) 9.1 5.6140.40(7.1) -10.2
3.1 2.92+0.07(2.4) -6.5 3.04+0.15(4.9) -2.8
1.6 1.65+0.06(3.9) 5.7 1.63+0.12(7.6) 4.3
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Table 1-8./4 5 (W/0) ¥ ~ & fiz & 47 = /& 2 FErk

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 54.49+4.57(8.4) 9.0 51.20+£1.61(3.2) 24
25.0 22.7940.84(3.7) -8.8 22.3140.71(3.2) -10.8
12.5 12.0940.54(4.5) -3.3 12.3840.69(5.6) -1.0
6.3 6.4810.71(10.9) 3.7 7.39£0.43(5.8) 18.3
3.1 3.12+0.08(2.7) -0.2 3.59+0.19(5.4) 14.8
Table 2-a. 1 A Rk ¢ 5 2= &2 &> 423 ~ kR R 2 AP M Bk
Conc. Range
Constituents Regression equations r
(1 g/mL)
baicalin Y=0.0207X+0.0284 1.6~50.0 0.999
wogonin Y=0.0444X-0.0075 1.6~50.0 0.999
Table 2-b.5" &|(o/w) ¥ & 2= A 2 &= f258 ~ R R R 2 49 M Tdic
Conc. range
Constituents Regression equations T
(¢ g/mL)
baicalin Y=0.0282X-0.0505 3.1~50.0 0.993
wogonin Y=0.0819X-0.1209 3.1~50.0 0.995
Table 2-c.i4 7 (W/0)¥ % B & A4 2 = 4255 ~ )RR & F % 4p M Thiic
Conc. Range
Constituents Regression equations r
(¢ g/mL)
baicalin Y=0.0291X-0.0231 3.1~50.0 0.993
wogonin Y=0.1382X-0.2691 3.1~50.0 0.998
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Table 2-1.i* J4-k ¢ & Z’ﬂ‘*/,,\ﬁ—% ik 2 FET

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 48.79+2.22(4.5) 2.4 49.58+3.18(6.4) -0.8
25.0 27.80+0.78(2.8) 11.2 25.5241.69(6.6) 2.1
12.5 11.57+0.46(4.0) -7.4 13.65+1.21(8.9) 9.2
6.3 5.04+0.15(3.0) -19.4 5.2940.15(2.8) -15.4
1.6 1.30+£0.11(8.3) -16.9 1.27+0.05(4.2) -18.6

Table 2-2.i 5 kP & % B & & 77 /2 2 FEoc

Intraday Interday

Conc Precision Accuracy Precision Accuracy
(1 g/mL) MeantS.D.(C.V.%) (%) Mean+S.D.(C.V.%) (%)
50.0 50.24+4.43(8.8) 0.5 48.73+2.70(5.5) -2.5
25.0 23.90%1.75(7.3) -4.4 27.9611.25(4.5) 11.9
12.5 13.64+1.38(10.1) 9.1 12.10+0.69(5.7) -3.2
6.3 6.8610.48(7.0) 9.7 5.59+0.23(4.2) -10.6
3.1 2.5240.23(9.2) -19.4 2.74+0.20(7.2) -12.4
1.6 1.28+0.12(9.7) -17.6 1.32+0.03(2.4) -15.6

Table 2-3.5%&|(o/w)¥ & % 3 4 17 2 2 fao%

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 56.03+3.51(6.3) 12.1 56.63+2.28(4.0) 133
25.0 23.32+1.04(4.5) -6.7 24.30+1.91(7.9) -2.8
12.5 12.37+0.32(2.6) -1.0 11.10£0.51(4.6) -11.2
6.3 5.70+0.28(4.9) -8.8 6.0540.24(4.0) -3.1
3.1 3.2740.05(1.5) 4.7 3.25+0.37(11.4) 3.9
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Table 2-4.74 #(o/w) ¥ i§ § 5 % A 15 i 2 FErc

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ug/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 56.09+£3.43(6.1) 12.2 55.454£2.28(4.1) 10.9
25.0 23.16£1.26(5.4) -7.4 23.22+0.85(3.7) -7.1
12.5 12.2340.61(4.9) 2.2 12.2241.17(9.6) 23
6.3 5.83+0.56(9.7) -6.7 5.97+0.42(7.1) -4.5
3.1 3.25+0.05(1.6) 4.1 3.22+0.16(4.8) 3.2

Table 2-5.4 5 (W/0)¥ & % H 4 172 2 2 fox

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) Mean+S.D.(C.V.%) (%)
50.0 57.09+2.45(4.3) 14.2 55.34+£3.25(5.9) 10.7
25.0 22.77+0.57(2.5) -8.9 22.4440.86(3.9) -10.2
12.5 12.27+0.61(4.9) -1.9 12.97+0.87(6.7) 3.8
6.3 5.73+0.17(2.9) -8.3 5.75+0.12(2.1) -8.0
3.1 3.2710.15(4.7) 4.8 3.2440.12(3.7) 3.7

Table 2-6./4 5 (W/0)¥ § % % % A 172 2 2 Far%

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 60.49+1.84(3.0) 21.0 60.42+1.83(3.0) 20.8
25.0 22.6410.60(2.6) -9.4 22.98+0.62(2.7) -8.1
12.5 11.01+0.49(4.5) -11.9 11.12+0.42(3.7) -11.0
6.3 5.7840.42(7.3) 7.5 5.7240.13(2.2) -8.5
3.1 3.32+0.13(3.9) 6.3 3.34+0.04(1.1) 6.8
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Table 3-a. it ;b -k @+ 37 &2 &= 4255 ~ kR & F 2 4p M (ki

Conc. Range

Constituents Regression equations T
(¢ g/mL)
liquiritin Y=0.0852X-0.1734 5.0~50.0 0.999
glycyrrhizin Y=0.0628X-0.0299 5.0~50.0 0.999
glycyrrhetinic acid Y=0.1497X-0.0451 5.0~50.0 0.999

Table 3-b.5* #l(o/w)® 4 ¥ & A 2 &l 4258 JER FFZ 4o M Gk

Conc. Range

Constituents Regression equations T
(¢ g/mL)
liquiritin Y=0.0486X-0.0048 5.0~100.0 0.998
glycyrrhizin Y=0.0426X+0.0046 2.5~100.0 0.998
glycyrrhetinic acid Y=0.0685X+0.1209 2.5~100.0 0.998

Table 3-c.i& ;"g(w/o)t‘ HE A2 AP 4750 ,;};Ji%:]?]& A0 B 4 #k

Conc. Range

Constituents Regression equations r
(¢ g/mL)
liquiritin Y=0.0538X-0.0074 2.5~100.0 0.999
glycyrrhizin Y=0.0376X+0.0134 5.0~100.0 0.999
glycyrrhetinic acid Y=0.1057X-0.0084 5.0~100.0 0.997
Table 3-1.1 jf4 -k ¢ H ¥ 3 A 45 2 2 fgox
Intraday Interday

Conc Precision Accuracy Precision Accuracy
(e g/mL) Mean+S.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 49.9240.63(1.3) -0.2 51.8242.14(4.1) 3.6
25.0 25.4612.62(10.3) 1.8 20.16%1.30(6.4) -19.4
12.5 11.67+1.06(9.1) -6.7 13.594£1.35(9.9) 8.7
10.0 10.144£0.37(3.6) 1.4 11.37+0.98(8.6) 13.7
5.0 5.3140.10(1.9) 6.3 5.5740.11(2.0) 11.3
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Table 3-2. 1 4 -k ¥ H XfL A 47 7 /% 2 Froc

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL)  MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 50.58+1.37(2.7) 1.2 49.74+5.41(10.9) -0.5
25.0 23.84+2.02(8.4) -4.6 25.80+1.55(6.0) 3.2
12.5 11.96+1.04(8.7) 4.3 12.5840.79(6.3) 0.6
10.0 10.21+0.86(8.4) 2.1 9.03+0.58(6.4) -9.7
5.0 5.91+0.23(3.9) 18.2 5.35+0.18(3.4) 6.9
Table 3-3.1% 4 -k ® 4 X X e 47 7 /2 2 FE %
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(¢ g/mL) MeanS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
50.0 50.41+1.53(3.0) 0.8 49.99+1.09(2.2) 0.0
25.0 24.1942.50(10.3) -3.2 25.17£1.74(6.9) 0.7
12.5 12.05+1.00(8.3) -3.6 12.2740.16(1.3) -1.8
10.0 10.2240.69(6.7) 22 9.72+0.34(3.4) -2.8
5.0 5.63+£0.32(5.7) 12.6 5.3410.26(4.9) 6.8
Table 3-4.54 &l (o/w) ¥ + ¥ H & 47 i# 2 Farx
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(¢ g/mL) MeanzS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
100.0 109.01+9.40(8.6) 9.0 110.31£11.32(10.3) 10.3
80.0 82.09+8.37(10.2) 2.6 79.0616.68(8.5) -1.2
50.0 48.85+4.70(9.6) -23 45.03+4.84(10.8) -9.9
25.0 24.00+1.89(7.9) -4.0 24.55+1.83(7.5) -1.8
20.0 18.47+1.94(10.5) -1.7 20.45+1.66(8.1) 23
5.0 5.1240.41(8.1) 23 5.01+0.25(5.0) 0.2
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Table 3-5.5% #|(o/w) ¥ H ¥ fh A 477 2 2 FE2k

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(¢ g/mL) Mean+S.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
100.0 109.9617.03(6.4) 10.0 109.9616.64(6.0) 10.0
80.0 80.21£7.07(8.8) 0.3 83.09£3.99(4.8) 3.9
50.0 46.79+3.32(7.1) -6.4 45.71+£1.41(3.1) -8.6
25.0 24.64+2.11(8.6) -1.5 24.7740.53(2.1) -0.9
20.0 19.8642.09(10.5) -0.7 19.5310.44(2.2) 23
10.0 10.11+0.83(8.3) 1.1 10.0840.21(2.1) 0.8
5.0 4.74+0.39(8.3) -5.2 4.70£0.15(3.2) -6.0
2.5 2.57+0.06(2.3) 2.6 2.57£0.23(9.1) 29
Table 3-6.5" #|(o/w)® + ¥ =x fid & 47 > i# 2_Fas%
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(nug/mL)  MeantS.D.(C.V.%) (%) MeanS.D.(C.V.%) (%)
100.0 112.9146.51(5.8) 12.9 110.72+12.09(10.9) 10.7
80.0 85.16+1.44(1.7) 6.4 85.0248.52(10.0) 6.3
50.0 46.85+3.41(7.3) -6.3 45.34+1.31(2.9) 9.3
20.0 18.35+1.28(7.0) -8.3 18.04+1.59(8.8) -9.8
10.0 10.07£0.99(9.8) 0.7 11.44+0.94(8.2) 14.4
5.0 4.38+£0.41(9.3) -12.4 4.12+£0.38(9.2) -17.6
2.5 2.6710.05(2.0) 6.8 2.7240.19(7.1) 8.6
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Table 3-7.:4 ?p

(wio)® H 4 A 45 i 2 Fiok

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(¢ g/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
100.0 97.3245.87(6.0) -2.7 97.2243.29(3.4) -2.8
80.0 82.80+5.58(6.7) 3.5 83.16+£3.20(3.8) 3.9
50.0 51.2742.27(4.4) 2.5 50.83£1.99(3.9) 1.7
25.0 24.47+1.70(7.0) -2.1 24.5240.59(2.4) -1.9
20.0 20.16+1.32(6.5) 0.8 20.1240.47(2.3) 0.6
10.0 9.27£0.67(7.3) -7.3 9.42+0.21(2.2) -5.8
5.0 4.78+0.18(3.8) -4.4 4.70£0.12(2.5) -6.0
2.5 2.45+0.11(4.5) -2.1 2.5240.02(0.9) 0.7
Table 3-8./4 5 (w/0) ¥ + ¥ ik & 47 = /& 2 Frrk
Intraday Interday
Conc Precision Accuracy Precision Accuracy
(ng/mL) MeantS.D.(C.V.%) (%) MeantS.D.(C.V.%) (%)
100.0 97.414£10.15(10.4) -2.6 97.07+4.50(4.6) -2.9
80.0 82.73£7.90(9.6) 3.4 83.32+4.10(4.9) 4.1
50.0 51.37+4.47(8.7) 2.7 50.794£2.52(5.0) 1.6
25.0 24.25+2.09(8.6) -3.0 23.9840.82(3.4) -4.1
20.0 19.9241.53(7.7) -0.4 21.334£1.13(5.3) 6.6
10.0 9.2610.69(7.4) -7.4 8.9140.24(2.7) -11.0
5.0 5.07+0.40(7.9) 1.4 4.611£0.39(8.4) -7.8
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Table 3-9.:4 5 (w/0) ¥ 4 ¥ =t file & 45 > & 2 Farx

Intraday Interday
Conc Precision Accuracy Precision Accuracy
(1 g/mL) Mean+S.D.(C.V.%) (%) Mean+S.D.(C.V.%) (%)

100.0 104.14£6.30(6.1) 4.1 100.2149.59(9.6) 0.2
80.0 83.00£7.07(8.5) 3.8 80.95£1.62(2.0) 1.2
50.0 51.95+4.87(9.4) 3.9 52.3243.39(6.5) 4.6
25.0 23.68%1.25(5.3) -5.3 25.14+2.53(10.1) 0.5
10.0 8.6510.27(3.1) -13.5 8.8240.64(7.2) -11.8
5.0 5.34+0.20(3.8) 6.9 5.27+0.18(3.5) 53

Table 4-1.1% -k ¥ Z{’g% ¥ %2 vy

Conc. Mean + S.D.
1 2 3
(¢ g/mL)
25.0 95.11 104.19 109.41 102.90+7.23
12.5 92.55 89.16 95.90 92.54+3.37
3.125 84.95 85.94 89.82 86.90+2.57

Table 4-2 i sk @ % F s 2. v fc &

Conc. Mean + S.D.
1 2 3
(¢ g/mL)
25.0 102.60 101.56 98.33 100.83+2.22
12.5 92.73 91.03 103.14 95.6316.56
3.125 100.84 100.54 105.90 102.43+3.01

Table 4-3.5 &|(o/w)* § § % 2 ¥ fc ¥

Conc. Mean + S.D.
1 2 3
(1 g/mL)
25.0 90.08 98.50 97.27 95.28+4.55
12.5 96.11 102.88 103.05 100.68+3.96
3.125 107.84 106.13 109.31 107.76+1.59
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Table 4-4.5* #|(o/w)® L § ~ % & 2 7Y

Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 97.93 92.12 94.12 94.724+2.95
12.5 103.79 99.45 101.45 101.56+2.17
3.125 109.29 110.76 100.11 106.72+5.77
Table 4-5.5 #|(o/w)® =+ § fis 2. W YT
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
50.0 95.50 104.20 99.72 99.81+4.35
12.5 99.62 95.91 99.00 98.17+1.99
3.125 105.78 107.65 104.47 105.97+1.60
Table 4-6.4 5 (wW/0)? L § & 2 P4
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 99.79 96.85 99.56 98.73+1.64
12.5 100.82 96.30 102.04 99.72+43.02
6.25 97.70 100.43 101.20 99.77+1.84
Table 4-7.:4 ;"’p (w/o)* }}fg«’ S A A Fatis
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 90.07 95.95 99.83 95.28+4 .91
12.5 92.28 95.36 98.22 95.29+2.97
3.125 92.18 97.70 101.58 97.15+4.72
Table 4-8./4 7 (W/0)? + § fr2. w JT ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 91.59 87.61 94.30 91.17+3.37
12.5 91.69 98.79 99.58 96.69+4.35
3.125 96.68 101.51 101.22 99.80+2.71
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Table 5-1.1* A4k ¢ F %3 2 w e

Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 95.75 101.31 109.17 102.08+6.74
12.5 99.01 102.60 95.41 99.01+3.59
3.125 99.77 103.24 107.50 103.50+3.87
Table 5-2.i s kP 8% 5 % 2 w ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 104.27 106.84 96.33 102.48+5.48
12.5 101.10 90.61 98.66 96.7915.49
3.125 105.26 91.77 90.58 95.87+8.15
Table 5-3.5* &|(o/w)® % & H 2. ¥ JT ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 88.97 97.27 93.54 93.2614.16
12.5 96.90 98.17 101.82 98.9612.56
3.125 103.89 106.60 103.70 104.73+1.62
Table 5-4.5  #|(o/w)® 2§ 5 2 2. w JT ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 93.22 89.32 96.09 92.88+3.40
12.5 106.44 87.85 98.96 97.7549.35
3.125 98.00 103.56 107.93 103.1614.98
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Table 5-5.4 % (W/0)® % X H 2 w e

Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 90.82 9348 88.96 91.09+2.27
12.5 93.75 97.31 103.33 98.131+4.84
3.125 109.86 104.39 100.08 104.78+4.90
Table 5-6..2 % (W/0)® & 3 % 2 W T ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 92.80 93.85 89.15 91.93+2.47
12.5 98.96 106.43 111.24 105.55+6.19
3.125 107.73 107.09 105.45 106.76+1.18
Table 6-1.1" A5 -k ¥ H ¥ H 2w Ja
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 114.77 96.85 88.89 100.17+13.26
12.5 95.40 97.38 103.75 98.8514.36
5.0 118.07 104.46 99.76 107.4349.51
Table 6-2.1“ 5 -k ? H ¥ iz w e
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 86.39 80.27 99.87 88.84+10.03
12.5 100.98 93.37 92.17 95.50+4.78
5.0 90.97 104.76 106.93 100.89+8.65
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Table 6-3. 1t s -k ¢ H ¥ =t fe 2w Jc &

Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
25.0 89.32 85.95 104.72 93.33+10.01
12.5 &81.00 91.06 99.33 90.4749.18
5.0 96.40 105.66 112.35 104.80+8.01
Table 6-4.5“&|(o/w)*® H ¥ H 2. ¥ Jx
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
80 101.88 91.15 105.05 99.36+7.29
20 100.79 94 .45 81.73 92.3249.70
5 96.86 104.13 98.24 99.75+3.86
Table 6-5.5-#|(o/w)® +H ¥ 2. w Jc ¥
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
80 94 .43 110.43 95.93 100.27+8.83
20 96.57 110.82 90.48 99.29+10.44
5 91.78 103.69 88.91 94.79+7.84
Table 6-6.5"#|(o/w) ¥ H ¥ =X 2. ¥ JT F
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
80 108.38 104.82 106.15 106.45+1.80
20 85.36 91.72 98.15 91.74+6.39
10 111.52 97.38 103.45 104.121£7.10
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Table 6-7.:4 ?F' (W/Q)\:‘ 4 I:‘,_TJ‘_L ¥ iz *

Conc.

1 2 3 Mean + S.D.
(¢ g/mL)
80 100.14 97.86 101.33 99.77+1.76
20 108.35 96.31 97.72 100.7946.58
5 96.17 91.77 98.90 95.61£3.60
Table 6-8.4 5 (w/0)® H ¥ k2 ¥ fx
Conc.
1 2 3 Mean + S.D.
(¢ g/mL)
80 94.57 101.58 103.41 99.8544.66
20 90.82 102.82 105.10 99.5847.67
5 92.73 108.59 102.96 101.4348.04
Table 6-9.:4 % (w/o)® H ¥ =t fie 2. W T
Conc.
1 2 3 Mean t S.D.
(¢ g/mL)
80 95.59 102.53 103.75 100.62+4.40
20 88.79 103.11 100.94 97.61£7.71
5.0 106.90 102.95 106.73 105.5242.23
Table 7-1.% 3 # P~;% EHOl ¥ baicalin ~ wogonin 2. 7 & ( g/mL)
Baicalin Wogonin
Sample
MeantS.D. MeantS.D.
EHO1 250.56146.86 23.80+8.81
Table 7-2.1 4k 7 4c 10% F B3Ptk 22 7 £ 447
2 AR ¥ Pk & (1 g/mL)
Baicalin Y=0.0207X+0.0284 12.93
Wogonin Y=0.0444X-0.0075 242
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Table 7-3.5  &|(o/w) 75 4c 10% & B BRdpte= o2 7 & 247

Az He I3k B (1 g/mL)
Baicalin Y=0.0282X-0.0505 17.99
Wogonin Y=0.0819X-0.1209 3.06

Table 7-4./4 % (/o) i *v 10% F S HBppEd o2 3 447

@ fF A5 Pl A (1 g/mL)
Baicalin Y=0.0291X-0.0231 14.00
Wogonin Y=0.1445X-0.2009 2.36

Table 8.7 & 5 4 & 1 b Sdp & A 2 4§

) o/w w/o
b AR
Y=0.0426X+0.0046 Y=0.0376X+0.0134
wiRlE R WiRIE R
Sample
o g/mL o g/mL
Cuo01 113.44 127.92
Cuo02 98.25 110.72
CVo01 16.75 18.73

Table -1 ik 2 3 &2 K § M Kdpths a2 » 47

J R A aloin aloe-emodin chrysophanol
EAOI B ] ] _
EBO1 # B - - -
EDO1 HBIB P - - -
EF01 # B - - -
LEO1 Lok ] ] _
LKO1 Lok _ ] _
LCO1 Lok ) ] _
LC02 ok _ ] _
LCO03 Lok ] ] _
LC04 ok _ ] _
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Table 9-2.% & 7 jL § 5 &4p = 2 2~ 47

A s A aloin aloe-emodin chrysophanol
CBO01 Y3 - - -
CB02 5L - - -
CBO03 51 A - - -
CCo1 5L - - -
CC02 FU A - - -
CCo03 5L - - -
CLO1 5U A - - -
CL02 Eal - - -

CMO1 FU A - - -
CM02 5L - - -
CNO1 5L - - -
CO01 5L - - -
CPO1 5U A - - -
CQo1 5L - - -
CRO1 5L - - -
CS01 5L - - -
CTO1 FU A - - -

- I not detected

Table 10-1.5 T4 5% 2 % & 54 50 kA2 A4

J | baicalin wogonin
EGO1 B3 + +
EHO1 PR ] + +
LAO2 i ; _

Table 10-2.7% & 7 § % 5 &dn 3 & 2 & 47

A 5B A3 baicalin wogonin
CHO02 5L - -
CJo1 LA - }
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Table 11.% & 5 4 ¥ 5 Al 5% A 2 A 4

A S A3 liquritin glycyrrhizin glycyrrhetinic acid
CMO03 LA - - -
CM04 FU A - - -
Cuo1 51 A - + -
Cu02 51| - + -
CuU03 51 A - - -
CVol1 FU | - + -
CWO0l1 U - - -
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