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Fig.1 Structures of key alkaloids in goldenseal and related plants
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Table 1 Validation Results of the Ambient Extraction Method

n=10 0.18+£0.002 s % 3.06£0.05 s % 2.04+0.01 s % 0.08+0.001 s %

0.18+0.003 s 3.10£0.06 s % 2.05+0.02 s % 0.08+£0.001 s %
~0.3-2gof GS
~0.6-1mg/ml. n=12

=~0.15% =~2.0% =~2.0% =~0.10%
n=3 92.2+55s % 101.5+0.2 s % 101.9+0.2 s % 101.9+7.9 s %
s =
1.4
HPLC
3 6
2
HPLC
Holly A. Weber Matthew K. Zart
Andrew E. Hodges Kellie D. White Roger K. Harris Alice
2 P. Clark Midwest Research Institute 425 Volker Blvd
Zorbax Kansas City MO 64110
Eclipse XDB-C18 HPLC Diane Overstreet ~ Cynthia Smith
15min 6 National Toxicology Program 111 Alexander Drive Re-

search Triangle Park NC 27709
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2 HPLC
Table 2 Results of testing goldenseal root powder from multiple lots and multiple vendors with
the ambient extraction method and HPLC

/% /% /% /% /%
1 A nd” 3.27 2.36 0.09 5.94
B nd 3.29 2.40 0.07 5.98
2 C 0.19 3.01 1.99 0.09 5.53
D 0.18 3.06 2.04 0.08 5.36
3 E nd 4.60 4.06 0.12 8.99
F nd 3.93 2.67 0.20 6.93
* nd=
National Institute of www. agilent. com/
Environmental Health Sciences NO1-ES-55385 and chem

NO1-ES-05457

Extraction and HPLC Analysis of Alkaloids in Goldenseal

Holly A Weber' ~ Maureen Joseph?
' Midwest Research Institute 425 Volker Blvd ~ Kansas City MO 64110 USA
% Agilent Technologies Inc 2850 Centerville Road ~ Wilmington ~DE 19808 — 1610 USA

Abstract An ambient extraction of goldenseal root powder followed by HPLC analysis of the alkaloids on a Zorbax Rapid Reso-
lution Eclipse XDB-C18 column provides an accurate method for the determination of key alkaloids in goldenseal including ber-
berine and hydrastine. The extraction and HPLC analysis can be applied to several other alkaloids including canadine hydrasti-
nine and palmatine and may be applicable to other berberine-containing plant roots. The Rapid Resolution Eclipse XDB-C18

column is used for an isocratic separation with high resolution of all componentsin under 15 minutes.
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