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ABSTRACT

Last year, our center already finished the isolation and purification of
fifteen reference standard compounds. This year, we achieve the same
results of as twenty compounds provided by Chinese Medical committee.
These twenty reference standard compounds are Geniposide, Genipin-1-O-
(-gentiobioside, Ginsenoside Rbl, Ginsenoside Re, Ginsenoside Rgl,
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Osthole, Saikosaponin a, Saikosaponin c, Scopoletin, Atractylenolid III,
Arctiin, Arctigenin, Sinomenine, Ferulic acid, Paeono, (-Eudesmol,
Kaempferol-3-rutinoside, Denbinobin, Catechin and 4-(4'-
hydroxyphenyl)-2-butanone-4'-O-(-D-glucopyranoside. It is found that
expect Scopoletin, all of these compounds have 98 % of purity by HPLC
analysis. After 1solation and purification, the purity of Scopletin also
becomes 98 % . These compounds have be identified by NMR, IR, UV
and MS analytical instrument. The results are same as published papers.

Key words: Honokiol, Magnonol, Arctiin, Geniposide, Osthole, Scopletin,
NMR, IR, UV, MS -
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Gentiopicroside *» Phillygenin » Phillyrin » Evodiamine »
Rutaecarpine ~ Astragaloside IV+Z M5 E R 7 I RAE S5 T &
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O 5 & 8 8 % M Geniposide ~ Genipin-1-O-(-gentiobioside »
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aluminum plate (E.Merck) °

4. BAE B - (1).10% BB » w#iB 2 6 -

(2). 10% &HsBEL-RR > mBRiE 2 & -
(3). Bt ¥

=~ FiE:
LHPLCZ 47 - T+ AR R 7R B EITHPLC Z 4 E %

453



B o AR ok —
2. TLCZ A # ¢ M+ EAIRAR B A HORIK 53548 A R HE A
RE - EASBERBE  Hhlk= -

£ -8R

HrRBLZBemMRE  BRAMRBERKRSE D FRHPLC
&4 2 F 4% » Geniposide * Genipin-1-O-(-gentiobioside * Ginsenoside
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& —. B 5 ZHPLC 5 #ri%& 14

B3| A 949 -
(nm)

Honokiol Acetonitnile:Water (60:40) 290

Magnolol Acetonitrile:Water (60 : 40 ) 290

Schizandrin Acetonitrile:Water ( 50 : 50)

* 15

.
Rutaecarpine Acetonitrile:Water ( 60 ; 40 ) 254
Astragaloside IV Acetonitrile:Water ( 43 : 57 ) 203

1

2

3

; 252 |
230
n Hespendin Acetonitrile:Water (20 : 30 ) 280 |
Acetonitrile;: Water ( 20 : 80 ) 280
n Acetonitrile:Water ( 30 : 70 ) 254
9 |  Puerain |  Acetonitrile:Water (15:85) | 254
10 | Gentiopicroside |  Acetonitrile:Water (15:85) | 270
Acetonitrile:Water (40 : 60 235
| 12 | Phllin | AcetonitrileWater (30:70) | 235
Acetonitrnile: Water ( 50 : 50 27

14_|  Rutaccarpine
| 15 | Astragaloside IV

* 3532 pk 4 Astragaloside 8] ¥A HP 1047 A Refractive Index Detector 447

* comp. ] ~comp.14 Af{& f} £ Column (a)Cosmosil SC 18-AR,4.6 X250
(b)Nucleosil 10 1 m NH,,4.6 X250 mm
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Genipin-1-O--gentiobioside

b. R FH/k (12 : 88)

% = RS ZTLC ¥ &4
R J5 12 4 5 - 1 %98 |k Jowmte
) — N — (nm) |{mL/min)
i Geniposide HFH/A& (15:85) 240 1
;l - side ] R¥ 8 0_
2 L RTOI%HE 05:75) | |

202 \

e

T Ginsenoside Rb] MFHK (30 70) |
| : ' Ginsenoside Re __ RFHUk (22:78) | 202 1
5 ____ Ginsenoside Rgl RFH/K (23 1 77) 202 |
6 Osthole B/ (65 35) 304 1
7 | Saikosaponin a Rk 40:60) | 210 | 1
8 | Sakosapopine |  RAFH/K (35°65) 20 | 1
G ___scopoletin R F /A (20 : 80) 350 !
| 10 Atractylenolid III | RmFRUA (551 45) 230 | 1
11 | Arctiin | wERk (30:70) 230 1
| 12 Arctigenin ) L T B/ A& (45 55) 230_[— 1]
e N vt B I
| 14 Ferulic acid _ #F 5£/0.1%248 (20 © 80) 320 1
I__ES | Paeonol RFWR/AK (55:45) 273 1
16 _B-Eudesmol _ A FHe/A4 (90 :10) 210 1 |
| 17 | Kaempferol3-rutinoside | £F3/0.1%558k (20:80) | 260 | 1 |
18 Denbinobin | RMFHEK (55 ¢ 45) 250 1
19 Catechin | FEy0.1%548 (25:75) 280 1
\'4-(4’-hydmxy phenyl)-2-butanone- FF /A (15 85) 210 |
4’-0-B-0-glucopyranoside

* comp. 1 ~comp.2 Ffi{# Al Z column
a. Cosmosil, 53C 18-AR, 4.6 X250 mm

b. Nucleosil, 10um NHz, 4.6 X250 mm
* comp.3~comp.20 Fr{& Al Z column
a. Cosmosil 5C, 18-AR, 4.6 X250 mm

b. Inertsil ODS-2, Spum 4.6 X250

min
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AP CHBCESTFHEBMTERRATRMBEZ A » £HPLC
oA M B &b B A 98 % Ak # A Honokiol, Magnolol, Gomisin A,
Paeoniflorin, Hesperidin, Narigin, Daidzein, Puerarin, Phillygenin,
Evodianmine, Astragaloside IV, Geniposide, Genipin-1-O-[3-
gentiobioside, Ginsenoside Rb, Ginsenoside Re, Ginsenoside Rg;,
Osthole, Saikosaponin a, Saikosaponin c¢, Scopoletin, Atractylenolid III,
Arctiin, Arctigenin, Sinomenine, Ferulic acid, Paeonol, j-Eudesmol,
Kaempferol-3-rutinoside, Denbinobin, Catechin, 4-(4'-hydroxyphenyl)-2-
butanone-4'-O-B-D-glucopyranoside 230 #& 45 4% s 7 * &6 B 12 98 % LA
F # % Schizandrin, Gentiopicroside, Phillyrin, Rutaecarpine, Scopoletin
FoMIERRY SRS RSB T EIB%UAL MEZTH
AR RS ELNMR ~ IR ~ UV ~ MS# AR E » K& R39H R
B LRARTE

423 : NMR ~ IR ~ UV ~ MS -
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ABSTRACT

From past two years, our center already finished the isolation and
purification of thirty reference standard compounds, provided by Chinese
Medical Committee. These thirty reference standard compounds are
Honokiol, Magnolol, Gomisin A, Paeoniflorin, Hesperidin, Narigin,
Daidzein, Puerarin, Phillygenin, Evodianmine, Astragaloside IV,
Geniposide, Genipin-I-O-f3-gentiobioside, Ginsenoside Rb,, Ginsenoside
Re, Ginsenoside Rg;, Osthole, Saikosaponin a, Saikosaponin c,
Scopoletin, Atractylenolid III, Arctiin, Arctigenin, Sinomenine, Ferulic
acid, Paeonol, [3-Eudesmol, Kaempferol-3-rutinoside, Denbinobin,
Catechin and  4-(4'-hydroxyphenyl)-2-butanone-4'-O-B-D-
glucopyranoside. It is found that expect Schizandrin, Gentiopicroside,
Phillyrin, Rutaecarpine, Scopoletin, all of these compounds have 98% of
purity by HPLC analysis. After isolation and purification, the purity of
Scopletin also becomes 98 % . These compounds have be identified by

NMR, IR, UV and MS analytical instrument. The results are same as
published papers.
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HEADBEFRE RERTEZMEFABILER - -

HATBEZAURTBREALLHARA TR » HERBFEEY
PRUEBRSEASEANRZIER HHEM  BEAUBOLEF
ko REBERB P2 HERY UABREBELL T 2L BERG T
Mo RHAEELEMES BLAKRRAFTEUR ST HTHEAEE
PBEHERS  BREITHFTARELOERLRI S I EREE
WM~ WRINABOLETEERAABBTEHPRILI AN EHZ
S BUHEEARTHEELAES TREERT RS T EERATES
" MBRIFAESPERT -

SEARB MW EMRER PO BAT#RITT 45+ 82483513 5t
SEI BRI B SARER R RILREEEHBEE ¥EF
N mE TR EZEELDNMPHEBARER  REEAF LB
BEAD  mMBMILZRER - BRBNERAHAEEMBITH
7 aeERERDAROBEE BFEPRAEILeyY -

HILBRAMNTOFOA+=Z 8 £BHE O "SLERH AN
¥ LB BHPORE " HBERTRELEEARENX & F
REBRTFTLEERRATRELREBERES O ATOFEANFBE P OH
5]

A+t BEFERZA MR LT RBE T OHRZ
b BBERHFEFTHPRELR IR EABREI A EIL 465
Ex—o
ANTEFZA_+ABHAZTPREREZBE K T4BUMEY
BERARLZARRBERE G, Hhe eLEF TR EZETREHE
I EEBMBIRIBBIARILFEREN  WHERE —RZZELUSER
REBBRNBHREAALTEN BB NRBEEZELZAE S AtTE
NA—+— A4 EPRBELE M "wiTEAZERAE TR
HEARST 8 SRALBBITHETEEERTRELER T OE
Ao B8RETRIEREEFORATEEBERTHERAM > iR

465



ER I BEEAZ R I e
ANTEFNRAERNLBERERG ARG ERREPOTE
HELERAE #Eh® "2 T REL s RS R EE M3t
T EMLEANATEAHSERCEREE Rt T BAHR -
AN+NEFEAFOREL ' PELEER > RERHERE ) $3%EF
¥ 4% > 7% A Honokiol ~ Magnolol ~ Schizandrin ~ Gomisin A »
Paeoniflorin ~ Hesperidin > Narigin ~ Daidzein ~ Puerarin ®

Gentiopicroside * Phillygenin ~ Phillyrin » Evodiamine
Rutaecarpine * Astragaloside IV + A AE154% R 7 X AAE BB F %
N BREREBNRBRAALEMAMEI T RERATRESR

A+t £ #8 7 rk Geniposide  Genipin-1-O-B-gentiobioside
Ginsenoside Rb, ~ Ginsenoside Re * Ginsenoside Rgl ~ Osthole ~
Saikosaponin a ~ Saikosaponin ¢ ~ Scopoletin ~ Atractylenolid III »
Arctiin ~ Arctigenin ~ Sinomenine * Ferulic acid » Paeonol ~ (-
Eudesmol ~ Kaempterol-3-rutinoside ~ Denbinobin * Catechin ~ 4-(4'-
hydroxyphenyl)-2-butanone-4'-O-b-D-glucopyranoside = — -+ ## 35 4% 5%
SZRAEEARE T o REHRBEZ B

AN MR FE

~ REVEELB O RBBE A BN E AR AR
ATHAL R ERE » BEE20EBER T U ETEHBEE -
R0 ERARSBELAL  AURERBEEESLLE —
Bt -
(=)~ #ht
A ERRE R
1. UV/% oA 5 © 8452A (Hewlett Packard) °
2. E R B oM R H R © FTS 155/165 (Win-IR) ©
| FT/IR 300E (Jasco)
3. Himh 4R 3R 200 Spectrometer (Varian-Gemini) °
300 Spectrometer (Bruker-AM) °
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4. g 34 GCQ (Finnigan MAT) °

5. B 8184k & ° LINOMAT IV (CAMAG) °

6. B1% % 4 * REPROSTAR 11 (CAMAG) °

7. & R4 B AR 1 (Waters) °
(L).3E# & * 600 °
2.8 FE 452 ¢ 717 plus °
(3). 7T B BPAARAY B * 486 °
QFE7E - 746 °
(5).% 7§ - 600 °

8. 5 ik % 48 & ¥ 1& 2 (Hewlett Packard 1100) :
1).FFRE - G1322A -
2.8 855 - G1313A -
(3).Diode-Array 8] 85 * G1315A -
4).% 7  GI311A -
G).RZEAEE - G1316A °

9. # £ 7 #7 4k * DSC 10 (TA Instruments)

B. £ M #1#¢ :

1.3 & & % * B4+ (Honokiol, Mangno ) » &% F
( Schizandrin, Gomisin A ) * % # (Paeaoniflorin) * R &
( Hesperidin) ~ & #& (Daidzein, Puerarin) ~ /%
( Gentiopicroside ) ~ i& # ( Phillygenin) ~ 2% %
(Evodiamine, Rutaecarpine ) ~ % % ( Astragaloside )
i #&-F (Geniposide ~ Genipin-1-O-(-gentiobioside) ~ =
+ (Ginsenoside Rb, * Ginsenoside Re * Ginsenoside
Rg,) ~ 3 7& (Osthole) ~ % #f (Saikosaponin a >
Saikosaponin c¢) >~ A #& f& (Scopoletin) ~ & i
(Atractylenolid III) ~ % % -+ (Arctiin ~ Arctigenin) ~ &~
P @ (Sinomenine) ~ ‘% % (Ferulic acid) ~ £/ &
(Paconol) > & it ((-Eudesmol) ~ & j& (Kaempferol-3-
rutinoside) * % &} (Denbinobin) * X (Catechin ~ 4-(4'-
hydroxyphenyl)-2-butanone-4'-O-B-D-glucopyranoside) &
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HRERTHBTRELZE - B ey -
2.8 % * Aectone ~ Chloroform * Ethyl aectate * n-
Hexane  Methanol ~ Toluene % /& ¥ 35 & (HPLC) R &
3. AR &R AT ¢
(1) EH 444 H : Kieselgel 60 F,q, Silica gel per-
coated aluminum plate (E.Merck) °
(2) m#Es1E A  Kieselgel 60 F,s, Silica gel per-
coated PLC plate & & 1 mm 20 x 20 (E.Merck) °
4. BEB (1) 10% HEEER > BB 26 -
(2). 10% #4888 /R » mHIE 2 B o
(3). Bt %
S N R N
1. HPLC Z 55 #% * #F + B 4245 4% A 7 OR 4T HPLC Z 4k,
BB ¥ iEM o ok — o
2. TLCZ #7 ' B+ AMERRTRBRKREBFZERSTZ
RFAABIRM  EHEBRERMBE » Fikwk= -

TP BEREATHRE - BRAMBRBIERE RS E S % RHPLC
%4+ 2 #F 4% » Honokiol, Magnolol, Gomisin A, Paeoniflorin, Hesperidin,
Narigin, Daidzein, Puerarin, Phillygenin, Evodianmine, Astragaloside IV,
Geniposide, Genipin-1-O-§3-gentiobioside, Ginsenoside Rb,, Ginsenoside
Re, Ginsenoside Rg,, Osthole, Saikosaponin a, Saikosaponin c,
Scopoletin, Atractylenolid III, Arctiin, Arctigenin, Sinomenine, Ferulic
acid, Paeonol, B-Eudesmol, Kaempferol-3-rutinoside, Denbinobin,
Catechin, 4-(4"-hydroxyphenyl)-2-butanone-4'-O-B-D-glucopyranoside 34
TR AI8D XA E » T A BP#ITH L » W Scizandrin,
Gentiopicroside, Phillyrin, Rutaecarpine, Scopoletin &b & 115 * ##
Scizandrin ¥ 7 1T B A btk 6L T £ 98% U L -
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4%

hod »
SR

S+ ERHELEETZITEEERESREN S HREF IR

WA REANTEERRG T BERASRS o

ih ~ IR

—~ N

L = § ﬁﬂﬂ

ZRIISHETREELZBE G - BRARBZ BB AT FRRBZIRE

T ~EE TR ABE

1.

i
||

HPLC 747 # R 48 B £ 98% SA L 4o F -

Honokiol, Magnolol, Gomisin A, Paeoniflorin, Hesperidin, Narigin,
Daidzein, Puerarin, Phillygenin, Evodianmine, Astragaloside 1V,
Geniposide, Genipin-1-O-f-gentiobioside, Ginsenoside Rby,
Ginsenoside Re, Ginsenoside Rg,, Osthole, Saikosaponin a,
Saikosaponin ¢, Scopoletin, Atractylenolid III, Arctiin, Arctigenin,
Sinomenine, Ferulic acid, Paeonol, B-Eudesmol, Kaempferol-3-
rutinoside, Denbinobin, Catechin, 4-(4'-hydroxyphenyl)-2-butanone-
4'-0-B-D-glucopyranoside % 30 &5 4% st ° L& NMR ~ IR »
UV MSHEA#RE - HERHBAIE—R CARTE °
HPLC %47 B2 B 46 B/ 98% PA L 4w F °

Scizandrin, Gentiopicroside, Phillyrin, Rutaecarpine, Scopoletin 4% ¥
Bahibtg 0 HebEEO8% A L » L NMR ~ IR ~ UV ~ MS % &
MR T RERHAIBMHE—R - CRATE °

S

1. PO EHEZAMBEET  BRAFEERZRTHAR
MEEr B AL BRGERBAGAEALAZIELLERAER
PR YL RARGg I BUEFEERTE
BEBREBLAEFT S a2 IERAN > RREH/KRT
s B I ho bt 0 BRI AR AR ARG ~ B W
£IFEE (4 ' NMR, MS, IR, UV) £ & # — #4824 > UHF
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NEL (%

LAFRETBRZACT BERARBZIEBIHZ AN L
Ginsenoside Re ~ Saikosaponin ¢ * Denbinobin * 4-(4'-hydroxy
pheny)-2-butanone-4'-0-B-0-glucopyranoside & £ & 2 (0.5g 34
T) BEBABEMNE - oW FEELE  RARAKE®
FOACBBEMR  BRERETHE RBE RS -

.M BBER ST ERY  ABAEERIOESL
HFRRRBEANBERSERBRETAZLE -
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sn B B 0 (1994)
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& —. 86 F L 181F mZ HPLC 547444

. B R flow rate
# it AR A  Bam ] ] P
1 Honokiol Acetonitrile:Water ( 60 : 40 ) 290 1
2 Magnolol Acetonitrile: Water (60 : 40 ) 290 1
3 Schizandrin Acetonitrile:Water ( 50 : 50 ) | 252 | 1
4 Gomisin A Acetonitrile:Water ( 50 ;: 50) 252 1
S Paeoniflorin Acetonitnile:Water ( 20 : 80) 230 1 1
6 Hesperidin Acetonitrile:Water (20 : 80 ) 280 1
7 Narigin Acetonitrile:Water ( 20 : 80 ) 280 | 1
8 Daidzein Acetonitrile:Water ( 30 ; 70) 254 ]
9 Puerarin Acetonitnle:Water (15 : 85 ) 254 |
10 Gentiopicroside Acetonitrite:Water (15 : 85) 270 | 1
11 |  Phillygenin Acetonitnile: Water (40 : 60 ) 235 1
12 Phillyrin Acetonttrile:Water (30 : 70 ) 1735 T 1
13 ] Evodiamine Acetonitrile:Water ( 50 : 50) 270 '_ |
14 | Rutaecarpine Acetonitrile:-Water ( 60 : 40 ) 254 1
*15 Astragaloside IV Acetonitrile:Water (43 : 57) 203 1

* 38 % 5%, 7~ Astragaloside ] ¥4 HP 1047 A Refractive Index Detector 4-#7 2
* comp.1~comp.14 Ffi& A Z Column (a)Cosmosi 5C 18-AR,4.6 X250 mm
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(b)Nucleosil 10 12 m NH,,4.6 X250 mm




= AN+t EEFHERHEARDZ HPLC 57451t

R FH/K (15 85)

4’-0-pB-0-glucopyranoside

* comp.l~comp.2 Ff{& A = column

» comp.3~comp.20 Fr{& Bl Z column

a, Cosmosil, SC 18-AR, 4.6 X250 mm
b. Nucleosil, 10pm NH;, 4.6 X250 mm

a. Cosmosil 5SC, 18-AR, 4.6 X250 mm
b. Inertsil ODS-2, 5um 4.6 X250 mm

473

5 &K+ |flow rate
%" /AT - ) :f}fb?l‘ﬂ (om) | (mL/min)
1 Geniposide RF /A (15 85) 240 1
2 Geipin—E-O-B-gentinbinside * a:ﬂ{};sz- ) (2;3} ") 254 1
3 Ginsenoside Rbl j___ R FIR/A (301 70) 202 1
4 Ginsenoside Re R T k (22 1 78) 202 1
5 Ginsenoside Rgl _ FFH/K (23077 202 1
6 ~____Osthole i T /A (65 - 35) 304 1
7 | Saikosaponin a R F /K (40 : 60) 210 1
8 Saikosaponin ¢ R FI/AK (35 : 65) 210 1
9 scopoletin _ RFH/K (20 : 80) 350 1]
10 | Atractylenolid III R FIER (557 45) 230 1
11 Arctiin TEY/k (30:70) 230 1
12 ___Arctigenin | T H/AK (45 © 55) | 230 1
13 Sinomenine ﬁ‘?%:}i;;i&iz 0.125) 260 l
14..,., Ferulic acid T H/0.1%A%58 (20 - 80) rﬁ_—;___zp 1
15 Paeonol | AT (55 :45) 1273 1
16 | B-Eudesmol | TR/ A (90:10) 210 1
17 | Kaempferol-3-rutinoside FFR/0.1%78 (20 © 80) 260 ]
| 18 Denbinobin | RFH/k (55:45 | 250 1
19 ) Catechin TR0 1%ER (25:75) | 280 1 |
20 { 4~(4’-hydroxy phenyl)-2-butanone- 1 l
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