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Studies on Resources of Crude Drugs (I)
Quantitative Analysis of Berberine Type Alkaloids and Japanese Coptis Rhizome?
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Berberastine (1), jatrorrhizine (2), coptisine (3), palmatine (4), berberine (5) are main proto-
berberine type alkaloids contained in Japanese Coptis Rhizome, and they were found to be effi-
ciently separated from each other by high-performance liquid chromatography (HPLC). Then
this method was applied to the quantitative analysis of Coptis Rhizome produced in various
parts of Japan. On the HPLC data, principal component analysis was carried out. It was
shown that those samples from Echizen (Fukui pref.) contained more 1 but less 3 when com-
pared with rhizome samples from other parts of Japan. Tamba (Hyogo pref.) rhizomes and
Inshu rhizomes (Tottori pref.) were similar to each other in their alkaloid compositions.

Keywords——Coptis Rhizome; Coptis japonica; protoberberine type alkaloids; quantitative
analysis; HPLC
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S BOEMBRROBHLDH Y, TOZAFIE L eBHlbh 5. —7, WHEOBOHEEE LT, & % T4
PHEC DL CORBELL A, RPEXSANY VDR THote ), APV EMD 2~ 3RS FIAT~<A2Y VR
TanwA VIREBEOSICET A MELTHB. i, AFEEEI/ v< 12757 4 -+ Fv o b 2+ Y~ (TLC-
DM) X b S ORBEERLHED ShTwbd. SEEEDIL, BHEHOFEL 7r b <AX) VY XL TDT A
7 A F—berberastine (1), jatrorrhizine (2), coptisine (3), palmatine (4), berberine (5)— 5 KM c DT
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1~5 PR b Ed (PR L P EREEE 500g % MeOH 1.2/ ©3MMER L CE =+ 2% 2 @50
BITVEEEL 7o, R U BB Tkuta & O K- T1 & 3~5 OSHHCIIAIE1 %, 2 OS5I AL
2 L L. B, Silicagel 60F2s, (Merck) EX 0.5mm, EPRIZLE 1; benzene : AcOEt : -PrOH : MeOH :
NHEt(8:4:2:1:1), EHEE 2, MeOH : H,O : NH38:1:1)
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2. EEHH

1934~19864EIC A T L 72 kISR A A4 CAR P S ie AR SR I3 R & W 7o THEERE (SR, PRUIE (5),
AR (11), NERE (), BEE (), @l (D, #HeE O, BYXE @, WEE O, EE7BE (D

3. HHORAR

£ OWE 0.2g % MeOH 50 ml C 3 Sl A 4T\, coumarin (4L, WHERESEH) © HPLC O
B (0.03mg/ml) TIORFICAFRL HPLC Ot & L7e.

4. HPLC OBIEEf

column; Inertsil ODS (4. 6 mm x 25cm), mobile phase; CH3CN : HzO (55 : 45), 50 mM sodium laurylsulfate,
37mM L-(+)tartaric acid, column temp. 50°C flow rate; 1.0ml/min, detector; 340nm, integrator; Sic
Chromatocorder 11

5. REROMEK

EEREE coumarin 1ZRFL T 1 %0.03~0. 82f%, 2%0.17~1.09(%, 3%0.02~1.12f%, 4 %0.01~0.84{%,
5 %0.29~1. 914% D 4 T OYEEL D HPLC BEMIEERIERL, 1041 % HPLC WiEA L. 3EFOEEETT
W, PEEREEC ST S Y — 2 TR DN TR Xy B U ERE R R Wih b IREREARE
EGESRE R L. 1; y=5.5772+0.239(r=0.999), 2; y=1.846x+0.038(r=0.999), 3; y=2.209x+0. 001
(r=0.999), 4; y=6.0462—0.096(+=0.999), 5; y=0.8952x—0.020(»=0.999). 7ok, Z ISR B T

_
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Fig. 1. HPLC-Profile of Coumarin and the Authentic Alkaloids
Contained in Japanese Coptis Rhizome

1: berberastine, 2: jatrorrhizine, 3: coptisine, 4: palmatine, 5: ber-
berine, 6: coumarin.

TasLE I. Alkaloid-Contents in Coptis Rhizome

Alkaloids (%, n=3)

Samples (numbers)

1 2 3 4 5 Total

Tamba (5) 0.25 4.09 2.55 0.42 9.68 17.07
Inshu (5) 0. 46 4.65 2.63 0.42 8.45 16.74
Echizen (11) 2.05 3.97 1.06 0.33 6. 44 13.95
Kaga (1) 1.73 3.24 0.21 0. 36 6.38 12. 06
@) 0.50 2.84 3.23 0.21 6.82 13.60
Hiroshima (2) 0.36 5.06 3.28 0.88 5.42 15.39
Niigata (1) 0.74 3.02 2.89 0.20 6.32 13.30
Toyama (1) 0.52 2.90 2.56 0.24 6.06 12. 40
Nikko (1) 1.81 2.62 1.23 0.22 7.20 13.23
Yamagata (1) 1.51 2.44 4.02 0.19 8.26 16.52
Sadogashima (1) 3.57 2.04 2.89 0.16 5.78 14.54

1: berberastine, 2: jatrorrhizine, 3: coptisine, 4: palmatine, 5: berberine

(206)

NI | -El ectronic Library Service



The Japanese Soci ety of Pharnmacognosy

TasLE II. Eigen Vector from the Data of HPLC Analysis for Coptis Rhizome

Z, Z, Z3
1 —0.235 —0.480 —0. 357
2 0.212 —0.535 0. 658
3 0.511 0.585 0.082
4 0. 026 —0.022 0.753
5 0. 799 —0.373 —0.029
Eigen value 5.111 1.522 0.832
Cumulative contribution 0.636 0. 825 0.929
Ratio

1: berberastine, 2: jatrorrhizine, 3: coptisine, 4: palmatine, 5: berberine
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Fig. 2. Distribution of Japanese Coptis Rhizome on the Basis of
the 1st Principal Component (Z;) and 2nd Principal Com-
ponent (Zy)

W: Tamba, [: Inshu, @: Echizen, ©O: others [K: Kaga, H:
Hiroshima, N: Niigata, T: Toyama, N: Nikko, Y: Yamagata,
S: Sadogashima]

& DREL, Y XPHREEYECK T 5 &85 OERL, mIEERRTh 5.

6. ® £

EHAR 10p1 % HPLC IWEAL, FRFR3EFOM IR LT Y — 7 HELOFEER RS .

7. ERSHH (PCA)

1~5D 5Ky OERELERL L, ik, HSE»SEEHE BE27 b4, RTAWMESLIOIRSDA=T
RS HEBCIE AR ASEAR e v 2 —D ACOSI000 %, & D7 v 79 it TSS/LIB-6 % FIf
Lz (B85 A63529; A). fMRITHIIEET D OFED I0f - .
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1. HPLC Io3\~T 1~ 5 R R Lie. F7, PIFREIET DU TR« O FIT oW TR L 7§ 28,
coumarin 2% fIFeiERA R L (Fig 1.

2. 1~50DSESMeoWC HPLC TR L4t % TABLE 1 iR Uic. FHEM & RINPERH & 3 5 By O
BOUDEL L Tlie. IRRTEEEOIE & A F1C 128 2.0~2. 6% & % h, JHIE & FRNAEZGE Tk 0. 82 Kl TH 5 DIC
S UIEC B i, Ehe, FHLEERMEORHECIT 3 & 52V EREH 0.8~4.2%, 5.1~10.4% &Fh, BHIE
Db DTIH0. 3~1.0% % L U4.0~T. 7% TH -1z, FHEE WMPEDOEIEICIL 5 B OMEED 20U DS DD -
o DEREOE 2Bk D 5 b—INEMATED b O, MIRNAEPHE, EUEOEMEC S RS T .

3. BOBOOSNHER D LC PCA %4F- CHEDREAEE BREESH, EHE~27 bk TABLE ITIZRL
Jo. EIAEME 1L B OB 2ERS (Z) ETTHY, Z ¥ CORMEFRI. 5% ThoTe. H1ERD (2D
L Z B0 A 2 TR iT s & (Fig. 2), MRTEOREHIL 2 Btk i M\ CPHERRMEDTHE L 278 D
B o i Rm L. BEN2 bARELAHE D EMATEOEEOHBIIMLL Y 1235, I8P ER
B, ¥i, FHECHMEDOHECIIA 2T OBHNRD, 2L 50HVEDLPRVEDENDB ZLHRPILNLT
i, IEEOEECITBETED L OWENT S 0N B Y, BXCEEy BED b O LT, FMEL DX
ORI AT AR LA, PR RM O EHEICEBIL T
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1. EEOBEARSTHDI~5DSHEOF a b)Y 2L FDTAHr4 ¥ HPLC 2H - TRIFICS
M EET S ENTER. FOME, L 1RLBRMEENS L, BIERELREOT AR THH T END,
14 AR ERTS & L8 L » CEELMANE SR, AEHI1~507 v e A4 FORFFERZHECL T
% o b O REN S FIETH D o L XD, HEHO~LY VRT A w4 VEOERSINCER oMk L
£ bhb. RTEEOREICE NS epiberberine  RE&MTRIFICHHEEL, FWATRTH D2, HARED
i Tkuta B OERET S X 5 CED bR o

2. AARLHIEOEBIEKL, 1~5D5@OT AN r A FOEEDOHKEREY S LICLT PCA 2fToicl 25,
BiE DS P LR MNED D FIXFERS D A 2 7K E { Bl o Coie. BETEOTHIFHICEMED S D X
D 1734 3MDI RN H o Te. FHIEERMEOERDELL T 5232 & 5 DHEEDEH D LD d DH
Bote. NVEEOEE CHATED b DIGELIT S & DM b o 1223, MOEMOEED % ISR HMED b DI
LT Tz,

Fods, AR EIRDRHR O CE Y & LD Coptis japonica DEEFEDE\N, FENC X % AEFEL
Ot ENBRRE LTEL bRBY, FROEECHI - TR ThEROE TIREMTH D, LrbKEDOR
w1 C\% Coptis RO R LT WL OB O & OBFEIE I T o7 LaL, ZORKA
COWTIERERF P TH 5.
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