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B RBHEERF o At ERAPAE LT ¥ Hm 2 H RARE D B F LR L3RR

Bl ) BEX > BRAR I - BF LB TR E

5] 43 B 0 47 5% A3 (Baicalin) A o5 & #+

Z &AL R o RETE TR TXRBLER > UVAEER KR BRMIE Khpy = 277.2

317.1 nm

PR G Eles = 612.4 0 387.9 © IRSEZERM /S & £3397 » 1725 0 1661 » 1610 %

1573 cm™ 27 Baicalin4F A 2 B o F30& A8 R AR AR TIA S MB8T5l 13~818

WERGA ARG Z L EH = 087%  RAGMZEFTA= 1.78% -
R A RA > IR TR T M8 5 23
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RIS o A ERAR LA AR

2 BE R RAR S N 0 TN AR R H BRSSP B
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RS ZEHE
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FREERMALEE R R - NS Afr - BB
t’ > HMpy Z FEE M Z N E - HITF
ox - mbgiRay ZPUH SR - BRI mERE
BRI TR A BT T FE B A - R PR TR EE L ER
ko R bg ik 2 A HENE - TR EERR S BT YE 2
JEFIER LB - BRAh - @A I3ENAE T
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g2 A - IREANRE AR - H IR R Z
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SElE > EENT AR SRR R S A E A - $E
EE 2 P EER T SIS - (REF L -

FHE A2 BIAE P BE i 73 3 AR o 2 S B
B AAERERE G L EERERE R

EER S HEBIRER - BREEREERHER

HEH408r 188y - HANREBIIH 0 AZER TS
tiHZ B HE L G AR - ARHLEH
B HhmZEg I EHERR TR BE
FEBGE 2 JFOR - I E WA E T R F4~51(E
= T HERE - SEREDTATEER
TR - HHERZEGHE - RREVEZE
UNERNAVEEJiTh= kT 1 s S s
DASEBZEE S Bl - FERUIS R R Sh RO - JEid
SEBIFDA  USP S HE i JFURHE (8 35 = (H H B
AR L S R B EUSPHEEHR BB Bl EY
i » ARG e P SEEHAR

Fofiirh 3Lk oy SR E G Z B R G AREZ
RHE o B R4 EEATE] AT R EE Rk ) B IR AR
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ERFEZEET - B (H2HER=HHSER
EWE &S - SRERZABITERER - £
B - SR - DI B = R e
fei o & ZE B AT o MRS AS KBRS - BiE
Bt e Rl fT -

KREFEMRFIATELZ T R EERC ) H IR E
BB AL F LB B e, VR R - DI g
SR AR S IIRER S S EWEE - fTHERS
R R R R L L TH - 9T EEE

"EEH, O RTIEAERERN - KIREFHMEZ
aiﬁ% TIEPHEST BRI - TRH S e (B R =

EITEEERILFERE - KbAEHE - HEAL
ORRUE Z BRI S IR i NS AT
B o R AL EE R S IR AL S
FFE IR /K HE -

S E
—HH
K © HZ HBaicalin (H H A Nacalai\
Al e

CEES « HARZER =5 H H R E
5% 1 BAIO201) °
(S8 K YA © Methyl parahydroxybenzoate
(Sigma) + ZJ&(Lab-Scan) » B (Nacalai)
RS (Lab-Scan) (¥{50 FH R 247 #l B Rs sk AH
fl) °
(M : 0.45 pm (Millipore)
— RS
KitE TEREMLERREE ) X2 HER
=5 BILAA, B, C, D, E, F G » .2 MHEE
anaxfE - AN -
CHEE R
1. Mettler Toledo AX 105 » Mettler Toledo XP
56 (A)
2. Mettler Toledo AT 250 (B)
3. Mettler Toledo AX 205 (C)

4. SARTORIUS BP 211D (D)
5. Mettler Toledo MTS5 (E)

6. Mettler Toledo AX 205 (F)

7. SCALTEC SBC 22 (G)
C) =R AR AT #(HPLC)

1. Waters 2690 separations Module (A)

2. Waters 2695 separations Module (B)

3. Waters 2695 separations Module (C)

4. HITACHI L-2000 series (D)

5. Waters 600 (E)

6. Agilent 1100 series (F)

7. Waters 2695 separations Module (G)
EESIMEEREUY)

1. CARY 300 Bio (A)

2. HITAICHI U1900 (B)

3. Shimadzu UV-160 (C)

4. Perkin Elmer Lambda 25 (D)

5. HP-8453 (F)

6. HITAICHI U2800 (G)
(EFLAMERERR(IR)

1. Jasco FTIR-480 (A)

2. Perkin Elmer Spectrum I (F)

3. Perkin Elmer Spectrum One (G)
Bk HIESEE

1. Karl Fisher Coulometer KEM MKC-520 (A)

2. Karl Fisher Coulometer Metrohm 701KF (F)

3. Karl Fisher Coulometer Metrohm 831KF (G)
IEEHIESEE

1. Fisher-Johns / Buchi 540 (A)

2. Buchi 540 (D)

3. Buchi 535 (F)

4. Barnstead/Thermolyne MeL-TeMPII (G)
(LR FE(NMR)

1. Varian/Unity Inova-500 (G)

2. Bruker Avance-500 (Bit5E K2 EH FEey

HR LoD

TR TREREA)

HERAEUS VarioEL-III (FFtE5#E K2 HE

g g D)

= T3E
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FHEERY > BTRHTHE S AE B E - Baicalin

RIS EEEIE
HY TEAS VR R BE (5 mmHg DL F)FZ 24/ NI 2
et FURHE & - RETERE - 0 R ERETR (1
—2) » BUERFMLE 10 pgZ AT - PR
BUES SRR SR AR B E 1 (T 8B 6 H)
HIE 2 - FEBRER200~400 nm,Z I HEE - ilfi
2227 ~ 317 nmfff3T 2R ARRME - FTEH
PO (i)
C RO R AT E
1. Rk s A
kg i J5ORHS mg » FETEREE - BE50-mL
HEMT - EFERERR1-DEESR
B2 EERR AR (100 pg/mL) ©
2. JE T IRk A A B
FETE RIS AT mL » B 100-mLA =
o IR AR (-2 B ES - ’E
AR R AT R B I (1 pg/mL) - FSTER
VL] mL » E20-mLA R+ - I
HEARO-)ZEER - B5  MEEN
JEE fg I (0.05 pg/mL)
3. iR
R A 10 uL - TE ARG
OBk HETE TGS - WIEt H & e mE - D
e 25 T 2 T B 2 0p ZE TRTRE AR R P 2
FHSE 73 3R (%) (%% E M E 5 R/ R
0.01% &) -
R RO AR I AT R -
® i Hias « SIMNEBO T (HIE & -
277 nm) °
® [EHTE : Cosmosil 4.6 mm x 15 cm > Cpg-
AR-II * 5 pm °
® JEHTEIRE - 30°C
o TLENFH : FREEE(1— 146) : 2518 : 7)
W
® ik : i BaicalinZ MR I R 643
. R
® i HT e AR I3 : HiBaicalin & Methyl
parahydroxybenzoate#51 mg * B 100-mL
HEBET - NHEREESR - BULETR10
L » S I RE (5 (R A R T

JE » HULHIEF X FyBaicalin » Methyl
parahydroxybenzoate * H.J{ ¥ {87 I 53 e
FERs3 LA B R A
® f RS - BUEHTEGERRATI10 uL - K
bt RO AR R AT B PR D - Baicalinif?
B BB A R R
A IR R p A RO AT A SR Hh > Baicalin
P 2= 220%)
ERLIMER SRR E
1. BUFEAS 2= I K EE (5 mmHg L) #2824/
Rf Ak RO $2 B SR HLEE S RRL AP
R S P R 1 (BT 8 26 6 D VRA L 25 7
Z o
2. Mg dt OB DO PR B 52 SV - PR R IR
FE(5 mmHgPL ™)EZI5247 NEE 2 A L R -
T4 R EESE L S RRRL A MR RE HIE i (I
RO EDRALFSE R IE £ » H RO g
Bl H A4 [ 7 Baicalin ¥ BEASEYE 5 DU R1ZE ]
5% FAERE Bug 2 RRBIL -
)7k o3& S HE
A it OB P e o i B LB 7SR FOK 70
MR E)HIEZ -
() e R UL R T 7
At RO P2 e o 208 S LS S i J95 il L P R
TEEMS S 1 EDWE Z -
(IR AR R E
A it R 5B & X ANMR Tube » & A
DMSO —d /& Fl - Zrta @A HEHFEST
Ol -

(BT
At o RS B EES T O -

wm R
RBEAGTE " EEEHIREEMS ) e =
—IEZNFHE - FTEH BRE LIRS E AR 2R
fEREFY - (RiEH T ER=EANRIGE, B T EHR
=FLFEFER ) FRERBTEE - (ER IR
BRI ARYE - HEABaAs Rl an T

—  ERENEIGER
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RZEVINICER 1
AR B e 2 E R LR RS 30 1o
mafi) - SEFFIGTHE » KHERT AR - DI »
S+ B + UCELAHD - ST ) -
BRUGHE - LAPE AR R - RERE | o~
BRI » LAE R RIS 2 (7 - i Lo
e )
SBINEBOLIEH o
LENCET VSR S s P2y S 0o
R SOLHELE - RRBIENE ) 0 m@ﬁ@ﬂ:ﬂ
B HEARMEROFHESINE @ | girie s mms ol s

277.8+0.3 nm ~ 317.7+0.3 nm * FHEHEHE
RESBIE0.1 % ~ 0.1% ; M AKRIEE
Z RS FE (B lan) SE 3B 3 B R610.2 &
2.0~ 385.5% 1.9 + HEEHEE RS BIE0.3 ™
% ~ 0.5 % °

2. FLAMEIRSE RN E .
K= (2) LA E s i
B > HOLREEAE— - F5RE3397 - i
em” 1755 em™ » 1736 cm™ » 1661 cm™ »
1610 cm™ » 1573 ecm "B WL - (HEL H ASE
[R5 B A R [ L R

i - i ‘ k acl
3000 Foon Rl -

a#

B LN —FY - [Tr————
S b L EOR Ry AR S B - E5ERAENEAAER S ESEFHBRIEE
ﬁﬁff Q’é;%i’jﬁkz v (B)2.2 STANE T S R R ATIMER S E L LS E

LY AKITE= S (2) 1 AR

E3397 cm’ 1725 em™ ¥ 1661 cm™ * 1610

-y, 1 s :ﬁ . li 4:{: I
;;n 573 cm ' ffT T F BaicalinfFF .2 Baicalin i B LB T BUEESLEG - BBk

(CFEBER — BT T35 e
A E B (R 2 R H A% J7 5 1S K% HIRRE LB ITE 2 FE TR %

x—  BEEERAERZEIMNREAERR (BREAER)

HAEA Aver. R.S.D.
1 2 3 4 5 6 (Mean=*S.D.) (%)
B AR (Ans nM)
M e 278.1 278.1 2774 277.5 277.5 278.1 2778 + 03 0.1
A2\ 318.0 318.0 317.6 3174 318.0 317.4 317.7 £ 03 0.1
FEMRSERE (Bicn)
Ell 609.8 607.8 609.6 609.6 610.8 613.8 6102 + 2.0 0.3

E2iom 383.2 384.2 385.5 384.5 387.2 388.2 3855 £ 1.9 0.5
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FHZERY > BTRHTHE S A E B FE - Baicalin

& BEERAEH 2SR ERB AT E SRR

- TR (BBREPRE)
2 om e Y1 (%) (n=3)
- AR Pt Aver. Mean+S.D.) R.S.D. (%)
i il || Miadia 1 98.29 =+ 0.02 0.02
- H=E YT b s 2 98.25 + 0.01 0.01
‘: pAERA T EEHE 3 98.81 £+ 0.02 0.02
i s 4 98.29 + 0.01 0.01
e 5 98.34 =+ 0.04 0.04
e 6 98.83 + 0.08 0.08
: e 7 98.85 £ 0.05 0.05
L 8 98.83 + 0.03 0.03
= IR WR iR iR Ge 9m G we we me se ae mw ae we 9 98.30 + 0.01 0.01
B= « 5 EHARNEDABRH RS THRES 10 98.32 % 0.03 0.03
B S B AT B 11 98.88 + 0.03 0.03
12 98.94 + 0.03 0.03
F: B4 Baicalin 58 B REIH03 55 2 BE R 1R B 13 9891 = 0.03 003
FEE 2 SR E G - PR RS S 14 9833  0.01 001
R TR - M Aver (Mean S D) 838 - 02
BN - WERHGR - BBURDE @ o

T SR 0 S BT » L SRR (B e y .
BEELE - (k= - DB S Xo SRARRAATHIAERAEER

H . HEHEERAE S - SRR R Himmmat NAZE W) ik NEEE )

ZEHEERT  WEEREESEZ 0.01% ! 30.18 8 30.00

HABR R 2 B - R R R - ’ 07 ’ 0L

IR 2 71 1098.25-98.94% » FATHE ’ ol 1 3200

FEF598.58£0.20% » AEEHIE(R 2 50.29% ° ! 207 ! 007

a5 L AR 7 2 i e Z 2822 ﬁ jgz

FREZ Bo B R el B ATl - H g A lEl g ; 30'01 1 30'39

W = - M#AEEIREE98.93% - - ‘
EkaEEHE

At i FUBE DAK arl Fisher &5 &6 € 50 E IR IR E R E

KyEER1.3+0.1% ){:Eij*zﬁ—%{ﬁﬁ%%%ﬁz% AL ER AL E RS EEES L

(n=3) ° H > H'H-NMR K "C-NMR>Y 2 & 471[E Py -
(e R e 2L P 3 e

Ak i R DU B E A8 HE - HERR E (BTCESHT

F5212~215°C (n=3) ° AR R EKEEHESRTOE
WAAENE H > FERAFEN - C:56.1% * H : 4.2% >

14 it Rt E AR EIEASSRAE = 5 0 :39.7% - HIFEH{EC 1 56.5% * H : 4.1% °

B H N 8530 mg. 2 100.0~106.7%.2 [ » 0:39.4% » FER— - RETEBHHHARZE
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1. SRIMDEBOL R E

TR= Bz

0.1% ~

SR AN W e PN T 3 R
R HEBEEB AR - RARIL
%&E(kmx)ﬂ@i’aﬁﬁﬂw%zw.zi0.3 nm
317.1+0.3 nm - fHEHEHE R 2= 5 5 B
0.1% ; T KRIOE R 2 ot E

(Bl FIME 5 3 F5612.4+7.4 ~ 387.9+
5.0 FHEMR R =3 B R 1.2%
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FXHT) BEEFETHEE - FE [ TRIERSESE ] www.angle.com.tw
243
FRZERL 533 IRATHE i ATLE Bl i -Baicalin
FM « EEERAEHEHAER A ESHFHBIEERZTRMIER
—
Y 73 %fﬁ FH A L=l
)fTﬂ—‘ (ﬁ%i) Enﬁﬂa = /»“E
Baicalin R.S. (Raw material) C,H ;0 C 56.5% C:56.1%
(446.084911) H:41% H:42%
0 OH
OH
HO
Baicalin R.S. (J. P.) C,;H;0,, C:56.5% C:54.0%
(446.084911) H: 41% H:44%
Baicalin R.S.+ 1H,0O C,,H,,0,, C:543%
(464.095476) | H : 4.3%
Baicalin R.S. + 2H,0 C,H,,0,5 C:523%
(482.106041) H: 4.6%
KA~ EE5ERAREBZEINEEEERTEAER (B E B RHE)
BE=EAH Aver. R.S.D.
A B C D F G (Mean®=S.D.) (%)
T RO R (A, nM)
M, 2778 2770 2771 2770 277.0 — 2772 + 03 0.1
A2, 3177 3170 3170 3170 317.0 — 317.1 + 03 0.1
FEIRSERE (Bl
Ellm 610.2 605.2 615.8 623.6 607.2 — 6124 =74 1.2
E2/m 385.5 383.5 390.9 395.2 384.3 — 387.9 = 5.0 1.3
A T ZELER S TEE R E S DI SCFERA~GRTR
R E SRS S - AR R 2. ALAMEIR S E
C:54.0% H:44% O :41.6% - Ak FORHE AN R & B == A DU BE o &

VEE > HIRBEREER - R= - (2)Z
-’rl%%ﬂfz%l“ﬁ?(ﬁﬂnz(%uﬁ e S EI"-IE

ElaE — » 63397 cm™ > 1725 cm™ > 1661
cm” 1610 cm™ » 1573 cm ' [ff37 G Baicalin
a2 -

(OB — = RO AR AT S
AKEBGRS2IRHARERGH
Baicalin & &l 5p A HET

15k % &
Tl R - 7(E 2
fEFHBECERE - HRMHREEERE -

%*ﬁ(ﬁ!ﬂ*ﬁ(ﬁ?qu@T EfFEZMEAFY) -
FEFE P77 Baicalin iy 84 IRF 13 65 2 IRF R 1
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=N~ 2EERSEEZ SRREETHESESR (R ERERGFER)
T EE*(%)
THEDER A B C D E F G
Imp.1 0.14 0.12 0.14 0.09 0.12 0.13 0.12
e —
Imp.2 0.09 0.09 0.10 0.03 0.57 0.02 0.57
—> e
Imp.3 0.32 0.02 0.34 0.08 0.85 0.10 0.85
Imp.4 0.30 0.08 0.31 0.19 0.02
—>
Imp.5 0.83 0.03 0.84 0.19 0.33
Imp.6 0.19 0.77 0.31
Imp.7 0.19 0.87
Imp.8 0.71
N UL A==y 1.68 1.43 1.73 1.35 1.54 1.78 1.54
T (%) 98.32 98.57 98.27 98.65 98.46 98.22 98.46

AL SRR SRR T R SR D - B e e A - HE R = 0,019
2. 7 FERIRFITBaicalinfE S BB M AR Z HPLCREMTHE SR » B AP i R IR R 2 AR R (7 2

Fo i Ze RO GE #E [ - R AT R A0 B = -
AT R EEEE 2R = 001 % H
PR B - RS RIS - & [H
HREREZMENMY - (KEHPLCE
B R R .2 Se RIE P RS -
Baicalin 85 & ANl 1) el vl 2 g P L2 R B 2
B o RN - S ERES R 3-8 EME
Y SRR SRRE ZEZR - BEAHY
ZHES— o MR Z B = E
RRHKIEI= 0.87% » M HEBEREZHEN
)R e TR 70 SR 1 121.35~1.78%

Bk aEHE

R

Ak FORMEA [ B B3 = A AR [F]Karl Fisher
BEMEENE HAKSEES I E1.3%
(n=3) » 7.3% (n=3)8d2.8% (n=3) °

(e R U

g i JFORHE R[5 E B 2= A DUAS [R] 4 BT
EexHlE - HIEMIEE S5 F212~215°C
(n=3) > 214~216°C (n=3)Ed210~211°C (n=3) °

ERZREHAROERE R E

AR ERRERBZEN > K= NZ
» H'H-NMR K

R TG HE R % 2 o 5 B A SR
PC-NMRYECEEEANE Y ~ 1 -

ba 111}
<
-1

—  FRREE

rhBE R > SRR R AL PR A R AR B~ #l{L
M2 > HABEAREE L - 1 ERE T M
B8 HEA S AEREGHTESE
AN[EIRRE - B[R] AN Rl o 5 25 A AR A e
e EITAEE RS - BN HAEZENE - AER
BRI # R - BRIGET S EM TR
IREEE HAZE R 5 5 & B IR e AL T AL B R
At BB RA B AP 1R - RIE FOR PRI AL - 3
REMST O R ZE S FimahF0r - TR R
HE HHRBEELGERIEC 2% - [ 58
B Z AT 85 2 TRk 1 - ARt EEG e TiHE
=S HHREERS ZEHRE  IRFEERSR > —

(S

KIEEIETRE ZF— =S ERib FURE TR
TE > LAEORITE EE i e 2 — Bk -

— - mEHER
FhE A ES TR L E RS
BAEAAS o T TERENBIGES B TE
By e [EEAE | o SRS - Sl
HNEEHIE
S H SRR 5% e U
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FHZERY > BTRHTHE S A E B FE - Baicalin

ETAERHER  HEHEZASER30 mgZ
100.0~106.7% 2 [ » BUREHZ 7S R EEHB(E
%.f o

Ot HlE

1 LA TSRS E | SRR E 0 HE
= NGRS SRR - A ESH R
JFOREZ B R OHE 55 (M) SEFIME 53 1 R
277.8+0.3 nm ~ 317.7+0.3 nm * FHEEHE
TR HR0.1% ~ 0.1% ; AR RS
LR (o) B 73 51 F5610.2 £2.0
385.5+1.9  MHEMEHE(RZ 5751 550.3% -
0.5% - MEBEMZILAFRBERE &K
5z WS e (M) S ME 53 B B5277.2 £0.3
nm * 317.140.3 nm * FHEREERZ 0 R
0.1% ~ 0.1% ; Ex KWK K Z Ll
(Bl S E T A F5612.4+7.4 ~ 387.9+
5.0 » THEMEEERZ 551 F51.2% ~ 1.3% < k.
MHBEESRSEREMTREREANE
ZEEERE ERE - TRE— R -

2.6 TRLAMETOEEENE | BB BEE
WNEsIGAERE R EHH AR HESHEH
e e R ] L RS SR — 2 - B
TR T B B i P R R R 1R EE 1T R
Bp o E B s R 2L R B R DU s 1T i
B - FrfS 2 ek EFE (G - HELH AZERH
S H RN OREE LS - B —
oo Ratis RSS2 22 R o HE AR
JRENFIFTERY, ©

3k EENEGE  EANFEEBEDAN
AlfEs <R EAks &5k
1.3% ~ 7.3%E12.8% » AIE 5B M=%
W FERERLZ K B E R RE
SOEPATEL  hShRET -

4. T SN R I P A R SR [ e BT
BEMEMINEZR - BEREREMEHRE
WmZER CIARRIEBFENZA
,/e\,, o

5. FILESHHERC :56.1% * H: 4.2% °
0 :39.7%)H 5 EH(C : 56.5% * H :
4.1% * O : 39.4%) A & BEM ML - HEHEIAR

o JEE BB A 5 A /K (AN R ) Z B » SR
HARZE 5 7 & IR T E TS
F(C:54.0% ' H:44% O :41.6%) » #E
WEEH HE S THE&K

6. I H AR Y I 2 45 SR AT 15 2 'H-NMR
PC-NMRYE [ B H A8 J5 7 5 2 5 I
HE LR E LB SR - B -

EriE

LAEBZ2RHALERAFEISHRESF
Baicalini& &t A E T E A - HheE
P B WA B o 1 A L SRR E TR R -
THAEI1E98.25% LA | » S F598.58 +
0.29% » FH¥MEHE(R 72 550.29% © [Alfg iR
B L TP RENE] - HET ] RERS B i 1A i
FE o (A R DUYA R - BB R A
RERERE - HEEER A8 - &
BERAER - I SE R SRR T
At » HEE RN R IR -

2. Bl EMILERE - MEFEBEREEE
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Qualitative Evaluation for the Establishment of Chinese
Medicine Reference Standard —Baicalin

YA-HUI HSU, SZU-HUI CHEN, FANG-SU LIU, YI-CHU LIU, JER-HUEI LIN
AND CHI-FANG LO

Divison of Research and Analysis

ABSTRACT

The raw material of baicalin was examined prior to the preparation of the “Baicalin Reference Standard”.
The physico-chemical properties of the candidate material were examined by a collaborative study from seven
laboratories. Analytical data obtained were summarized as follows: the UV maximum absorption wavelength
and the corresponding specific absorbance were 277.2, 317.1 nm and 612.4, 387.9, respectively. IR Spectra
showed IR absorption at 3397, 1725, 1661, 1610 and 1573 cm™. HPLC analysis showed 3-8 impurities where
individual amount was =0.87% and the total amount from any single laboratory was =1.78%.

Base on the above results, the candidate material met the requirement of authorization as the Baicalin
Reference Standard.

Key words : baicalin, Chinese Medicine Reference Standard, collaborative study



