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Analysis of Higenamine Contents in Plants
with HPLC and GC/MSD
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Abstract - Higenamine is known as a cardiotonic principle of Aconiti tuber. The
analytical procedures were established for the detection of higenamine in plants.
The amounts of higenamine in several Aconiti tubers and the embryo of Nelumbo
nucifera, another plant species known to contain higenamine, were determined.
The H,O soluble fraction prepared from MeOH extract was first treated with AD-2
resin and then applied to either HPLC or GC/MSD systems. With HPLC, 6.4~19.2
ng/g of higenamine were detected from various Aconiti tubers and 182.3 Hg/g of
higenamnine from the embryo of Nelumbo nucifera. The results obtained with GC/
MSD also provided comparable data with those obtained with HPLC.

Key words - Higenamine, Aconitum sp., Nelumbo nucifera, HPLC, GC/MSD.

¥2}(Aconite root, Aconiti tuber)®= Mg} B3 etk ?

AW #H(Ranunculaceae)o] &3t thad g 28l Bl ool FAHE-02E aconitine, hypa-
Aconitum® A&l Walg Fokolalil 298 4 conitine, mesaconitine 5 A2t 2 £F474 9
ctomAl Al B, ol AAE BulElad 8 vl EEAC B¢ YoIE WEA aconitinel
A, 7% 29 ABARA, 23N THEH F SBBonARYY AAHgPRon Ui

o2 dg] ARt Y Aconitum? 21E&  higenamine(dFdemethylcoclaurine) &°] X

A AARCR 1700 %0] BxsT 9a, Selde  asle] itk FAF Aokee AAT FolAY 1

ZEA)o) . 400 Fo] AASIM, O Wol el A8 eagHe e Fof oy A S °‘Eﬁ

25, AR, AAT AP S w 2o, Ao PFor AHEEY] fdtele WA

°F, R, EA, £XA, WRA o AGPow G F Argslolop e Ao AHAUIL ©

4y Ao

*7 A7 2} : Fax 0331-290-8420

129

X #gox =4 diterpene alkaloidE< 7}
Baj, ol ~el2wgits 4tgl 59 wheE AA



Higenam1ne~ KosugeS’Jr Yokodaoﬂ 4 she] 5
Ao} 7 ARo 24 B9 a, 1-(4-hydro-
xybenzyl)-6,7-dihydroxy-1.2,3,4-tetrahydro-
isoquinoline®] +x% 7}3o] ‘”‘5‘11 EAZA
BARAA ol=d A B 2o zy
A g "ol 28-S ’6}% Ao gslxon
ARFEEE TR A
g A 59 A4S 7H, ol9] 3d
A28 g W Ea4aa A4S 52 7] Bay
3 9" Higenamine& %8t 2
Me e EQPg et Ak 8ol x
2 ‘C”Oixim AR Ades

_9.011/] A A o] pH 50

s —rx]ﬂ 223 ]’\1 aconltlneﬁ] Seig=th=)

Ede gd T Aer FHEUY. a8y 2
2 Aokl JES aconitined] ¢ Eo|=E9)
A E 3] v m A ol B o8 H
9] =Fo] EaHo} Qo P gopzo] A ztg
%2l higenamine® MW &l d74
7k 2 glo), o]d ¥ A7AEL HPLC 2 GC/
MSDE ©]4-8 higenamine #4134 & &3sln
olF o] &3l ZF FAF AdF TS v
F-Asle] B ngle= vloltl Higenamines 343
Aoz B1ud vl 9= AAH woh¥9) higena-

mine# ¥ £ EAsT)

bR

rlr

M= L HHH

= oM

=

HEME Y AlY-E AFo] A" o]ampz
(Aconitum kusnezofii Rchb.)& A ebal Aol A
AT A, @2+ sM A (Aconitum napiforme
Le'v. et Vent)e A it AdAZA 19933
109l MRt em, ML dB ZFikd
HAETAES AMBI T 0|99 AEAtEe
BEAZAA ESlEtA AMguigtn dAdggedT
& A¥FEurdel S dol AMEEETE N-
methyl-N-(trimethylsilyD-trifluoroacetamide
(MSTFA), N-methylbistrifluoroacetamide
(MBTFA) ¥ WH-EFE2 2 A48 (+£)-tetrahy-

Kor. J. Pharmacogen.

Sigma Com-
AD-2 resin
Serva Co.

dropapaveroline - HBr(THP)-2
pany(U.S.A)ZRE T4
(particle size:0.15~0.2 mm)-
Heidelberg, F.R.G)AIA <
methanol ¥ /TR AH st SG3AA AL
3tglom, HPLC ©]%54te] &A= Fisher Chem.
Co.9] HPLCH &7 & AFM&-31%itt. Higenamine -
HBr& 71&¢] Wil 93] p-methoxypheny-
lacetic acid$} homoveratrylamineoi-‘?'*a &
A& &g3lel mp, NMR, IR 55 #213}k]
AHgslgiet

7171 -HPLC system(Spectra Physics Co., U.
S.A): Solvent delivery system:ternary HPLC

]’MJ—-

k] acetone,

pump(SP 8800) Detector:UV variable wave-
length detector(SP 100), Recorder:integrator
(SP 4270), GC/MSD(EI) system(Hewlett Pac-
kard Co., CA, USA):Gas Chromatograph (HP
5890A) Mass Selective Detector((HP 5970B)
selected ion monitoring(SIM) mode.

HPLC ¥ GC/MSD M= - HPLC column<
RP-18(4.6 mm 250 mm, 10um, Lichrosorb,
Merck Co.)& AH83F31 2™, mobile phase(e]
573) 8% CH,CN/0.05N NaH,PO,0.05N Tri-
chloroacetic acid mixed buffer(pH 2.8)&
4 1.0 ml/min. 2.2 £FA1ZF o™, UV 284 nmdl
HAEAT ANEEYE 242 10 uE
T

GC/MSD( EI) column< fused silica capil-
lary SE-30: SS(0.2 mmXx13 m, film thickness
0.11 pm) & AMESIHAL, injection temp.-& 2807,

A %é‘-%—%

transfer line temp.:300C, injection mode:split
(10:1)NA carrier gas24 helium< 0.31 ml/
min. 22 &}k 1507/100(min.)/300C(8 min.),
electron impact energy:70 eVe] 2738}l A
d3tArt.

AEe| £&-27t9] AFAE 100 g2 Scheme
1ol g 2lgt nke} Zo| 100% MeOHZ 3A17+4 33]
FEAG A B 223 & A9 $F35k9) MeOH
A~E AUt} o] MeOHY 2o CHCL#H, H,0&
T UK & A" A st £33 —%r H0%& &
1 gell ast
© 21719 H OR8] 524xdx v‘?t“ %7—1 1 ml¢] 0.05

f



Vol. 29, No. 2, 1998

Plant Material
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Scheme 1. Extraction procedure of the plant sam-
ple.
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H0 fr.
(ug of HyO fr. equivalent to 200 pg
of crude plant)

I dissolve in 200 pl of PBS (pH 5.0)
AD-2 column

— wash with H;O (1 mlx5 times)
I elute with EtOH 5 ml

EtOH eluate

I evaporate in Vacuo

I dry in vacuum (P,05/KOH)
dissolve in EtOH (200 ul)
add higenamine soln.

(0, 100 or 200 pg/ml EtOH)

[

HPLC analysis

Scheme 2. Pretreament of the plant extract (H,O
fr.) for HPLC (Cys column) analysis.

HyO fr
(ug of HO fr. equivalent to 200 pg
of crude plant)

l— dissolve in 200 pl of PBS (pH 5.0)
— add 10 ul of THP (70 ug/ml PBS, pH 5.0)

AD-2 column

| wash with H;O (1 mlx5 times)
l— elute with EtOH 5 ml

EtOH eluate

— evaporate in vacuo
I dry in vacuum (P;0/KOH)

Derivatization

— MSTFA 50 pl, 80C 10 min.
— MBTFA 5 ul, 80C 20 min.

GC/MSD analysis

Scheme 3. Pretreatment and derivatization pro-
cedure of the plant extract (HO fr.) for GC/MSD
analysis.
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Fig. 1. HPLC chromatogram of higenamine (50 ng/
ml) after treatment with AD-2 resin. Column:RP-
18 (4.6x250 mm, 10 pm Lichrosorb), Mobile phase:
8% CH3CN/0.05 N NaH,PO,TCA mixed buffer (pH
2.8), Flow rate:1.0 ml/min, Detection:284 nm
(aufs:0.002), Injection volume:10 pl.
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Fig. 2. HPLC chromatogram of the extract of
processed Aconite root powder after treatment
with AD-2 resin. (1):higenamine. The analysis
was performed at the condition described in
Fig. 1.
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Fig. 3. HPLC chromatogram of the extract of
processed Aconite root pwoder after treatment
with AD-2 resin with the addition of standard
higenamine (20 pg/ml). (1) higenamine. The an-
alysis was performed at the condition described
in Fig. 1.
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Fig. 4. HPLC chromatogram of the extract of pro-
cessed Aconite root pwoder after treatment with
AD-2 resin with the addition of standard hig-
enamine (40 pg/ml). (1):higenamine. The analy-
sis was performed at the condition described in
Fig. 1.
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Fig. 5. Calibration curve for higenamine con-
tents in processed Aconite root powder by
standard addition method. Each data was ob-
tained from the average of minimum three ex-
periments.
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Table L. Contents of higenamine in plant materials determinated by HPLC and GC/MSD

Plant name

Higenamine (ug/g")

HPLC GC/MSD
Aconitum carmichaeli Debx. (root, 4% 19.2 12.7
Aconitum carmichaeli Debx. (root processed, E5-4}) 111 18.2
Aconitum koreanum Rapaics (root, 9%} 74 9.2
Aconitum kusnezofii Rehb. (primary root, ©]2ta}3) 19.2 29.6
Aconitum napiforme Lév. et Vent (primary root, &=2FE# ) 6.4 221
Aconitum napiforme Lév. et Vent (secondary root, Z&-&#7) 7.2 11.0
Nelumbo nucitera Gaertn. (embryo, A48} 182.3 189.6
Processed Aconite Root powder (A. japonicum Thunb., 7F&5AE) 74 111

“g of crude plant

(primary root)elM 19.2 ug/ge= higenamine
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chaeli®] A E)A 111 pg/gean 23 B
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# %< higenamineg HWE| FNYFANGE F
GC/MSDE o] &3fe] d9d =& 539 higena-
mine?} 7 WAMHES BAjsled Baugh w9} ¥
ol# g GC/MSDEAH & o] &3t AEAIR F2
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isoquinoline fragment)& Bow YHEEFE
A2 A83 tetrahydropapaveroline(THP)&
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HA®. Higenamine®t WHEFEHSQ THPY
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Fig. 6. Calibration curve for higenamine by in-
termal standard method using GC/MS.
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